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TeakHoe Boa6yacaemie cnewTpaabllux AHHRB (640). - § 207. Peamac-
Hoe Hanyvetme (644). - § 208. 101HTCALHOCTI) 13036PICAeHHOTO COCT011• 
HUM (647). - § 209. Boa6pic.aellme csememus Harpesamtem (648). -
§ 210. PeuTrexosoule crierrpm, Hx Kaacctacaluta H HCTOAKOBB• 
tote (650). - § 211. CnexTp CAOIKIILIX aroma (656). 
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OriABREHHE 	 9 

rnaea XL. Monertyastprible cneinpm 	  667 

§ 212. lionocarne cnenTpu monenyn B BR/MINOR 11 yabrpaclmoneto-
Bog o6nacnix (667). — § 213. 140panpaente enenTpu monenyn (671). 

'Mann XL1. eorontomithecgemuta 	  673 

§ 214. Onyopectienum monewyn (673). — § 215. toromonimeaten-
mm natnnotreft H ThepANIX TBA. CHeKTBaAbHhiff COC1HB nrommeenemum. 
lipanano Cronea (675). — § 216. ARHTBAbHOCT6 CPOTORIOMHHHCHBH-

HIM (680). —§ 217. Onpeneamme momeneenemum H 'mittenn H- B.BH- 

TH./MOM. Hanyymme 14epennosa (683).— § 218. Kpntrannwlecnne 
epoccimpu (688). — § 219. .11Knomeatetunun anvil* (689). 

3anntonenne 	  692 
Ynpanatemin 	  700 
ilpeAMBIliblrf yKa-3HTBn6 	  751 
14memmii pcanTenb 	  756 
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17amgmit moth Atamepu nocegwao 

KPEAIKA01311E K TPETbEMY 1134AMMO 

COXpaHHB B OCHOBHOM 06IHHR xaparrep KHHFH H pacnoncomeme 

maTepHana, H BHeC B 9TO HOWe HaHatme HeHOTOpue. HamemeHMW N 

HcnpaHaeHHH. 

nepeHeC May, nOCBflateHHy10 OCHOBHNM OTOmeTpnneCIMM non-
THEM, BO ncleAemie, wenaH HCflOA630Ban npalmnimpo TepmHHoitOrm 
ywe npH OflHCaHHH HBAeHHR HHTepcpepemmH H OCTaBHB B omen Arm-
DOA OLITHKH AHLUI, Honpocm, CBH3aHHNe C ponsto 011THWCKHX HHCTpy-
MeHTOB nint npeo6paaonaHHH ceeroaoro ROTOKa. &HOBO HanHcairm 
mHorriecTpanHum,nocimbeHnue HnTepirepeHnHH,n HaA0WeHHH noTopoft 
H BO BTOpOM, nepepa6oTinnom HaAaHHH OCTaA0C6 mHoro Heynonner-
B0pHTeAbHOTO.R nocTapancH crpynnaponam nonpocm KIICT8AROORTHKH 

B °mute VIII, XOTH H He cnen BO3MOHOINM flOAHOCTIA0 OTK838T6CH OT 

H3A0WeHHH HexoTopux BOTTOCOB noncipHsaunn nint AnonHom nymenpe-
nOMneHHH B °Tune IV, H6o0CHOBHMe cpaninnecnHe CBeAeHHH flO hong-
pH3anlin mHe 6NAH Hecifixonmmu !ni H3A0MeHHH nonpocon npOxOMAe-

HNE 	nepea rpaHnny anyx cpea, C noTopmx mHe 'mama 
ecTecTnerinmm Hagan, Ty 48CTb xypca, rAe npoonema naarimoneftcTAHH 
cneTa H nemecTna HanimaeT Hmamiraibcci Ha nepnbin nnaH. A nepe-
pa6oTan nanomeHne acTpoHommecxxx meTonos onpenenernm CKOpOCTH 

cneTa H A068BHA HexoTopue amble CBeAeHHH 0 flOCAeAHHX Aa6OpaT0p-

HNX onpenenemix 91011 BeAHMHHU. rOpa3A0 60AbUle BHHMaHHH  yAe-
neHo a6eppannn cnera. PaccmoneHm pecimexTopm H mencnonme 
cncTemm AlanyTona. 3Ha4fliTeAbHUM HameHemism noaxeprnocb 
nanoweHne Honpoca o paapeulabounen cnocoonocin mnnpocnona: -no-
eTapano oTneTnrinee npencTamb npo6nemy 0 camocaeTouriaco H 
ocaeinenHbuc oftexTax. TonHo Tax Me 3Ha4UreAbH0 nonpo6Hee pa3beC-
nen  o cpaaoaon MHKpOCKOTIHR, npHo6peTumn sHannTenbHym 
aKTy8A6HOCTb 38 nociennHe rum. 

Haxoneu, H even Hy)KHNM, Hag HancTpemy nmpawenHum nowena-
Winn, HanHcaTb o6wmpHun naparpacp,onrocHrunficH x nonpocam cnex-
TpocxonHH CAMKHNX aTOMOB. I4anomeinie•cnexTpocrcominecxxx npoonem 
B CK0A6K0-HH6yAb npnemnemom'o&beme CAHLUKOM TeCHO nepennevaeTcH 
C nonpocamn Teopirn aroMa H noTomy BUXOAHT 38 pamxHxypca ORTHKH. 

110AH0CT60 oTxaaarbcn OT HHAOMeHHH cnexTpocxonnH,KoHentio, HeB03- 

MCOKHO. 1109TOMy H IMMINT8ACH HaRTH KOMITOMHCCHOe pemeHfle, Kong- 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



H3 HPBAHCAOBMI KO BTOPOMY H3AAHHM 	 11 

P0e,KOHMO,KaK BCHIMM Aomnpomacc, AaAexo He yAmmeTHopHTeAmo. 
CocTaHnen pap. HOBUX ynpancHetutft; KaCTI, cTapux—Ha -bnia• 

IIpH noAroTome HOB0r0 H3AaHHH H BHeC AC/BOMA° MH0r0 ocutee 
memucc mameHeHnft H nunpaHHA psA samenenHux Aecperroa. Ilpn non 
pa6oTe 6ontanyw nomonb mite oxen/fit aamenaHma, Ato6eeHo cAe.naH-
Hue A. H. 3axapetscratm, n. 11. MopoaoM, Li. B. CHByXHHUM H 

B. M. IlynaHontatm.. BceM Haasanamm Anu,am H HIApantalo CBOIO cep-
Ae4Hyw 6.naroAapHocT6. 

AxaA. r. C. &mac6ept 

Ammo, cenTa6pb 1951 r. 

113 HPEARCKOB1451 KO BTOPOMY 1134AI-11410 

B HacTonutem,HTopom H3AaHHH moero xypca cOnTHIcap o6utnft nnaH 

H xapaxTep KHHFH OCTaBAeHN 6ea H3MeHeHMI. AlHoronticAeHHmeconya-
CTBeHHUe OTKAHICH,KOTOpble mamma KHIlra y pHAa MOM( Kanner H cne- 
umaattcTos, neAyuntx npenoaaHatffle B Byaax, no6yAHAH melts coxpaHHTI, 
0611401 CTHAb KHHFH. g noaoepr, OAMaKO, nepepa6ome H H3MeHeHHM 

MH0FHe mecTa xypca, CTPeMSICE. BUKpaBHTb HmeinnHecn HeAOCTaTKH. 

Ilepepa6oTaH HRH Nautical-1 BHOBb pfla naparpacpoa, OTHOCHIMIXCH 

K KHTep4epeMMH; CHAbH0 Bepepa60TaHO H310WeHHe npHtnittna (Depma; 
Ao6axneHm npoodiemm 9AeKTPOHHOM OrITHKH H Hanticana 3aKAK4HTeAb-

H3fl ram, nocanuteHHaH Apancomy H3ACMCCHMO coepemeHmoro KBaH-

TOBOCTallICTINeCKOIM KpeACTaBAeHHH 0 ceeTe. S1 HCflpalMil Tame 
nexoTopme HeAOCTaTKH, Ha xoTopme 06PaTHAH moe HHHmaHHenA.-xopp. 
AH CCCP T. Fl. Kpaseu, npotp. B. A. (Pa6patcanT n npotp. B. (P. Lltoma-
KHOH. g HOALayKKb cAynaem, irroom npntlecTH HM 3AeCb MOM 6/lar0 

AapHocTb. Bupancalo Tatum 6AaroAapHocTb MOHM coTpyittuncam 
r. Fl. MaTy.nemn, M. B. CyUIHHCKOMy H X. E. CTeptty, BMIBMHM 

Ha ceon TpyA npottepHTb ynpa)ateHma H ZOCTaBHTb K HKM OTBeTbI, H 

A. E. CaAOMOHOBWly, KOTOPUR nponeA 6onbutyto pa6oTy ITN OKOH.. 

maTeAbnom peAaATHposaHHH KHHrH. 

K noAroTome nToporo H3AMINHq0IITHKHD a npitcryntuf yme nom 
K0119111161 A. H. INAHAeAbwrrama H He mor B0CHOM,30BaTbCH ero cope-
TaMH. HO BOCHOMHHaHHe 0 A. 14. AlaHAemnTame, ecerAa HCHBOe- 

B moen Apne, conpoHowAaAo mem H npm pa6oTe HaA 9TOR KHHrOg; 

B cppemaeHHH yAynintiTI, Atutry oTpawanoct. H moe ropanee nteaaHme, 
wool), Te, KOMy 9Ta xtutra npHHeceT HexoTopylo 110111,3y, nonyecToo-
saint, 'can mmoro 3HWINA A. H. Alannenbuiaam H AUDI Hama Hum!, H 

AAR Hatnero npenoAattaHm. 

rp. Rattdc6ept 

MocKaa, 21 VI 1946 r. 
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12 	 'MBA/IMBUE K nEPBOMY HBaaHHM 

IIPEALICAOME K DEPBOMY 113,1VHIlf0 

B OCHOBy HaCTORWR KHHrH noaowert xypc nexmll nO QOHABR 
013HKe, xoTopuft A Wran B TemeHHe paaa aeT B AIOCKOBCKOM racy-
aapcTseHHom yHmepcHTeTe. 

KaK H mHorm apyrHe OCHOBHUe xypcm, CAOWBBWHeCR B MOCK043- 
caom ymeeparrete, 9TOT Hype HaX0aHACH noa CHA6HNM BAHAHNSM 
aKart. A. 14. AlaHaeAbWTaMa, COBeTaMH H yKaaaHHBMH xoToporo 
impow n0A1,30BaACH Ha npoTawerms MHOrla aeT, B TeseHHe KOTOOnt 
Hac CBRaUBaMT COBMeCTHarl pa6oTa H ncxpeman appx6a. c ocoOmm 
ya0B0A6CTBHeM xooy OTMeTHTb 9TO 06CTORTeAbCTBO H BWOMMTb 
A. 14. Alamensurramy MOW ray6oxyw npH3HaTeAbHOCTb. 

ITHHBepCHTeTCK0e npenopmame 4413HICH pacnoaaraeT moumsm 
acnomoraTeamm cpeacTsom a sue cOmmecmx aemomTpamR„ Ilim 
ArreHHH xypca o6pman 6onsnioe mmame Ha sty cropoHy 
B HacTomen 'mire 	cTapmca icompeTHum onHcamem peaasHux 
mcnepHmenTos BO3MeCTHTI, HeBOSMOMMOCT6 HAMOCTMOBaTI, o6cyautae- 
moe aemoHcTpamomum OnUTOM. AlHorownemm aemoHcTpamm,npu 
nOCTaHOBKe KOTONX ompaaca Ha HOMOUH) KOAAeKTHBa 4mamecxoro 
nomeTa Airy, pymeommoro AI. B. 1(0A6aHOBWM, AKAN me memuft 
maTepHaa ana cooTaeTcTaymmx onHcaHH14 TexcTe HacTomeft mem. 

liaKOHeit, C4HTal0 amen 06513aHHOCTWO OTMeTHTb pa6oTy paaa 
MOW( aCCHCTeHTOB, nomorium 	npuipatifts aexmomme ammo' 
B mnry. CpeaH HIM 	C oco6eHHoll 6aaroaapHousto BCIMMHHaM 
nomMoro 	r. PaRocoro, mummer() mHe 6oaswym nomomp Hp( 
COCTaBAeHHH neporo Ha6pocu 9TOR Ulla HaKaHHOTO B caoe apema 
Ha npaaax pyxonHcH. 

fp. Jlandc6epz 
MocKaa, oxTa6ps 1940 r. 
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BBEAEHHE 

CJIABA 

KPATKOE liCTOPINECKOE BBEAEHHE 

§ 1. OCHOBIHAM 3MKOHM 011THKH 

Yace B nepeue nepHoAu onmecxxx accneAoHanmn 6unn Ha onuTe 
yctanosneHu cneAynnmneneTupeocnosnux3aKOHa onTnnecxmx HBAeHHR: 

1. 3aKOH npamonnHeRHoro pacnpocTpaHenHa cam. 
2. 3aKOH He3aBHCHMOCTH CBeTOBNX nynxoH. 
3. 3aKOH oTpancellmn cHeta OT aepanbnon 110BepXHOCTH. 

4. 3amoH npenomneHHa CBeTa na rpaHmme Amyx npoapanHux 
ArnabHeftwee msyneHme 9THX 3aKOHOB nomaaano, no-nepux, 4M0 

OHM HMelOT ropasno 6onee rny6ommn MICA, mem mown. Ka3aT6CH 

C nepaoro B3TAAAM, H, BO-BTOpUX, 4TO npnmeneHme 9THX 3aKOHOB 

orpaHmneHo, H OHH HBAHIOTCH AHME. HpH6411WCHHNMH 3aKOHaMH. YCTa- 

HormeHme ycnotinn H rpaimm npmmeHmmocTm OCHOBHNX onTmnecium 
BaKOHOB 03Hatia.40 HancHun nporpecc B HCCAMa0BaHHH nimpoAu CBeTa. 

Cyll1HOCTb 9THX 3aKOHOB CBOAHTCH K caeAylomenty. 
1. 3alcou npsimommefilioro pacupocTpalierum cam. B OAHOp0A-

HOR cpeAe ceeT pacnpoupaHneTca no npnmum AHHHHM. 

3aKOH 9TOT scTpenaetcn B CO4HHeHHH no OHTHKe, npmnmcumemom 
EBKAMay (300 net AO HaWe3I spu), H,HeponTHo,6un H3BeCTeH H npm-
meHancn ropasito paHbam. 

OHNTHUM AOKa3aTeAbCTBOM 9TOTO samoHa moryT CAyAHTb Hattam-
AeHmo HaA peummm TeHHMH, Ammemumm T04e4HUMH HCT04HHKaMH, HAN 

monyneHHe nao6pancenH11 npm nomomm MaAMX oTeepcTmfl. COOTHOWt-

Hxe meacay xoHTypom npeAmeta H ero TeH6W npm oceemeHmm Totten-
HUM HCTO4HHKOM (T. e. HCTO4HHKOM, pasmepu xotoporo 04e116 manu 
no cpumenmio c paccToaHmem AO npeAmeTa) COOTBeTCTByeT reomeTpn-
vecmomy npoerrHpoHaHam npm nomomm npamux AHHHR (pmc. 1). Ana-

aorwitio pmc. 2 mnnioupHpyet nonyneHHe H3o6pamema npm ROMOIAH 

manor° casepcTma, npmem (popma H pasmep H3o6pawentni nomaau-
HIMOT, 4TO ripoewmponaume npolicxofiurr npm nomotum ripsintommethibix 
myna. 

3aKOH npnmonmneftHoro pacnpoupaHenma monceT C4HTaT6CH 11p04110 

ycTaHoHneHHum Ha onuTe. OH 'met Hecbma rny6oxmtl CMNCA, H60 
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14 
	

kPATKOH HOTOPHUCROE 8BEABHHE 
	

Ira. t 

cam0 name 0 HIMOR AHHHH, 110-gHAHm0my, BOSHHHAO Ha Wane-. 
CKHX Ha6nAmeHtai. recimeTpHgeme n0HATHe 	KaK AHHHH, npeA- 

mammal mpaigatlume paccT0H- 
turn mewAy AtiymA TWIRaMff, cm. 
HOMITH9 0 AHHHH, HO HoTopoll.pap-
npocTpaHReTcR ceeT H 0AH0p0AH0R 
cpeAe. ()Toon 6epeT Havaao npax-
Tworemm11 c HeaanamRTHmx apemen 
KOHTp0Ab npRmoanHeRnocin Henan 
HAH H3A9AHR no an %perms. 

Buee aeTaabHoe HccAeAlmallite 
onncumemmx RBACHHft HOKIMBIBUT, 
4TO 3aKOH npRmoaHHefinoro pacnpo-

S cipaHemm TepReT cnny, ecan mm 
nepexoxiim K owl% maamm oTnep- PlIC. I. flpHmommetiHoe pacnpocTpa- 
CTHAM. TAX, °lithe, Hao6pazetwom 

PHc. 2. flpamoaHHeiiHoe pacnpocTpalielme cHeTa: noayHenne 
Hao6pmeHHH c nomoumao manor° oTHepcTHR. 

2. 3aKoli He3aBHCHMOCTH CBeTOBMx arum. CB9TOBOfi noTon 
MOWHO paa6HTb Ha oTaeabHme caeTomme Hy4KH, BNACARH HX, HaflpH-
mep, npn nomown anao(warm. aencTene 9THX MAAeA9MINX CBATOBNX 
Hy4KOB OKaMABa9TCR H93aBHCHMIAM, T. N. 91419KT, Hp0H3BOAHMUM OT-
AflAblHAM fly4KOM, He 3aBHCHT OT TOr0, A9fiCTByMT AN OAHOBP9MeHHO 
ApyTHe Ily4KH NAH OHH yCTpali9H61. TaK, 9CAN Ha 00ACKTHB SOTO- 
annapan naaaeT cHet OT 06111/1pHOr0 aatawatra, TO, HaropawHaast 
Aocun Ham cHeToHmx HyLama, mu He itameHRem 143o6pameHaR, Arne- 
moTo OCTaAbHUMH. 

BOA99 rAy00K0e COA9pWAIM9 9TOTO 3aKOHa BURCHR9TCR B MAAHHAX 
HHT9pqMpelMAH CB9Ta (flpHHIM111 CyflApflOMIUMH, CM. §§ 4 H 12). 

HeHme CBOTE oopaaimame TM' ApH 
OCBCEMHHH TOWIHMM INTO4HHHOM. 	Ha pHc. 2, 1461 noariam zopotHee 

Hao6pawetme npn paamepe oTHep-
CTIU OKOAO 0,5 AGM; naclopaweHHe 6yaeT 049H6 HecopepineHHum npn 
omepcTnn nopma 0,02-0,03 AIM. 

143015ONCeffilfl coacem He 110ArMTCA H Hapax 6yaeT ocHeimeH npakTn-
tleCKII pasHomepHo npH paamepax oTHepcm OKOAO 0,5-1 mnpona. 

()TcTynaenim OT 3aKOHOB npRmonnHeaHoro pacnpocTpaHeHHR CBeTa 
raccmaTploaxacR B y4eHHH 0 AHLITAKIWH. 
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§ 1) 
	

OCHOBHNE 3AKOHN ORTHKH 
	 15 

3. 3amoit orpaNgemin meTa.JITI naxamagt, Hopmanb K capawalo-
ixell rtompxHoom H nym OTpa)KeHHNR ;ream B OAHOR HAOCKOCTH (pHc. 3),. 
nmem yrau meamy nymamH H Hopmaamo 
paimma meta& co60: yroa naxennH i pan' 
yray oTpaweHHH r. 3TOT 3aKOH mime yno- 
MHHaeTCH B 00HTHKe• EBKAHAa. YeTaHOBne- 

HHe ero csHaatIo c ynoTpeoneHmem nonlipo- 
HaHHUX meTanameciox nosepsHocTeR (sep- 
ma), H3BeCTHNX yam B osetib OTAaneHHy10 

snoxy. 
4. 3aKoli npuomaerium cBera. .nyo na - PHC. 3. K molly oxpa-

aaxalual H nyv npenomneHHmH BMW B OAHOR 	
welsor. 

BAOCKOCIN C HOpMaJHBO K rpm= pasaena. 
Iron naxemoli H yroa npenomneHHH r (pHc. 4) csflaamm cooTHoluelmem 

shit =n, 	 (1.1) 
Mnr 

rxe n--nocToHHHast, He 3aBHCHWAR OT BeAH4HHIA yrna. BeAH4HHa 

n—nomaaaTeab npenomneHHH, onpexencleTcH CBORCTBaMH o6exx cpex, 
sepes rpalmuy pasaena KOTOpNX npoxoxIIT CBeT, H 3aBHCHT TaK)Ke OG 

ueTa aria. 
AxaeHHe npenomaeuml ceeTa 6mno H3BeCTHO yam ApHcToTeno 

(350 neT AO Hallett 9pb0. ❑OHNTKa yCTaHORHTb moalimecmeHHuft 3aKOH 

npluixanewHT aHameHHTomy acTpoHomy IlTo- 
2  Amex) (120 r. Hama 9pb), xoTopmfl npex-

nplimn HsmepeuHe yraos naxeHHH H npenom-
nemol. flpHaoxumme MM AaHHNe HsmepeHHH 
BeCbMa TO4Hin. Btonomell y4HTNBaA BAHHHHe 

vpR  	npeaomneHHH B aTmoctepe Ha smaHmoe nono- 
v 	X >Nem coeTHA (aTmoupepHaH peeppalm) H 

r 	 AaWe COCTaBHA Ta6nHum petpacum. OxHaxo 
Zfi  pa 	HsmepeHHH ❑T0A0Me6 OTHOCHAHCb K cpasHH- 

TeabH0 He60AbUIHM yrnam, H nosTomy 11To- 
nomen npHmen K Henpaimabnomy saxmoseHmo.  

Pix. 4. K 3aKoHy npeno- 0 Hp0HONIAOHaAbHOCTH yrna npenomneHHH yriy 
mneHHA 	 naxeHHH. 3Ha4HTeAbH0 nowise (Oxon 1000 r.) 

apa6cmil OHTHK JkAbra3eH (AnwcatATam) (Ana-

ppmul, 4T0 OTHOMICHHe yrnos naxem H npenomaeHHH He OCTaeTCB 

nOCIOAHHNM, HO npamibHoro smpaweHHH aamoHa xaTb He cmor. ❑pa-
BlIabHaH cpopmmposica aamoHa nposomaeHHH npHHaxnewHT CHeA-

AHM (1591-1626), yxasasuuemy B C04HHeHHH, ocTanmeMcH Heonyftwo-
BaHHUM, 4T0 OTHOWLeHHe KOCeKaHCOB yrnoa naxeHHH H npenomneHHH 
ocTaeTcH flOCTOAHHNM, H AexapTy, aasmemy men .s.11monTpxxes 
(1637 r.) coBpeMeHHyIo cOopmynapoexy aalcoria npenomaeHHH. "tempt .  
yeTaHOBAn CBOT sum OKOAO 1630 r.; 6N4H JIM emy H3BeeTHN Hccae- 
xoaaHHH CHeanH2---HesicHo. 
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16 	 KPATKOE morowwww BBEAEHHE 	 [nth 

3aKOH oTpawem H 3agOH npuomaem Tame enpapeamm 
npx co6amena H3BeCTHbIX ycaosaft. B TOM cartae, Korn paamep 
oTpawalowero Beimana HAN nonepxnocTn, paw/llama Ape epeam, 
man, mm Haornoaaem BameTHue oTtrynneHmi OT yKaaaHHux wale same-
Bon (CM. oTAen o Amppamium). 

OAHaBo Ansi pompon o6nacTp seneun, patlawapempix B popmmix 
onTwiecalix npH6opax, nee nepwincnernme saBoHm coonloaamcwAocra-
TOTIHO cTporo. llosTomy B Becbma BIOKHOM npaKTIPleCKH °new °mum — 

Timm o6 onTmecatix mitipymewrax— 9111 3aKOH131 morn citrranct 
BnonHe npHMeHHMNMH. Bee', nepnuft sTan }Nem( 0 CBeTe coetota - 
B TICOMAOBaHHAX, OTHOCMAHACR K yeTaHOBACHIHO snit moms, m n mm 
riplimeHernm, T. e. 3aKilaAblBaa OCHOBbl uomemptotectcoft s  mint Aron, 
ORTHKH. 

§ 2. rapapeRnine amnia IMMBHTHS1 onTmmeunx reopmA 
OCHOBHNe 3aKOHN IMITHKH 6buni maHorineHu, KaK MU BRUM 

Ammo. OAHaK0 TO4Ka sperms Ha MIX MeHKAaCb Ha frpOTHMeHHH Hoene-
AyHMBHX snox. 

OCHOBHOe CBORCTBO CBeTa — npomonHHettHoe pacnpocipaHemie, — no-
BHAHmomy, 3aCTaBHAO IIMOTOHa (KOHen )(Nil Beica) RepmaTbca Teopaa 
HCTegeHHA CBCTOBUX 4aCTHU, AeTMANX ITAMOAHHERHO, cornett° 3RHOH&M 
meXaHHKH (3aKOH HHepipm). rpomaxime ycnemi, AomirHyTuelimoToisom 
B mexamme, okaaanH BopenHoe BAHaHHe Ha ero B3KAAAM Ha ownivecime 
awneinia. 0TpawenHecseTanoimmanocbarianorimHooTpaweHmoynpyroro 
inapHaa ripti yaape o HAOCKOCTb, rae coo/no/lama 3aKOH: Li = L r. 
IlpenomneHHe Hbica°11 061WCHHA, TEM( we KaK H aeKapT, npitTnweiniem 
cBwronux qacTBH npenommomen cpeAc41, 6.naroaapa qemy MeHHETCH 
CKOpOCTb cewrosux qacTHH npN nepexue Ha Hewn cpeAu Bo wropyio. 

Pa3A07KHM CKOpOCTb naCTHAN B nepBon cpeAe 'U1 Ha COCTaBARW-
ume vlx  H Viz  (CM. pile. 4); Toraa CKOpOCTb naCTHQ, nepexpAputpx H3 
neprion cpeAu BO BTopyio, meHaeTcsi DOA BAHAHHeM HpHTSDKeHHil MeAKAy 
CBCTOBIAMH qacTimamitHqaCTHKaMH Cpeabl. rIpHTHAtHHH 9TH panpamenu 
no Hopmann K rpaiume pauena Asyx cpeA H nowromy Hsmeliarr COOT- 
BeTCTBCHHO HopmanbHue COCTaBARKMAHe CKOpOCTH (4112 44/2), OCTUARA 
HeN3MeHHUMH TaHreHAHaabHble COCTaBAMOILI.He 	 EMI BTopaa 
cpeaa HBAReTCR 6onee nnurnoti, TO V22  > V" H, cneAoBaTenbuo, 412  > eq. 
TaK KaK 'U15 =--  VI  sin i H V2x  = V2  sin r, TO 143 paBeHCTBa 
c.uenyeT, 410 OTHOineHHe 

Milt 	v2 	n  
Mnr 	vl 

eCTb nOCTOAHHaH, He BaBHCAnlaR OT yraa naAeHna, nocaonmy CKO-
pOCTH VI  H V2  He 3aBHCAT OT HanpaBneHmo pacnpocTpaaeHnn CReTa 
(Hamonnme cpeAu), HO BaimicnulaB OT 

YnaaaHHaa Teopna BKAUMBaeT onpeaenenHuft 41H3HneCKHR CMUCA 
B noaassTenb npenomnemiw It eCTb OTHOWCHHe CKOpOCTen cpeiumx 
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§ 2 ] 
	

TAABHAftWHE aTanu PA3BHTHA OnTH4BCKHX TEOPHA 	• 17 

sacTint Bo sTopon H nepBon cpeAax, nmem CKOpOCT6 cBeTa B 6onee 
na0THOA cpene OKaaWBaBTCH 6on6HeR, gem B menee nnoTHon. 

Bo Bpemena HWOTORa eme He aunt anenam npnmme namepenas 
CKOpOCTH CBBTa B paaHmx cpe.aax. flowromy nonyvemna }mean ne mor 
6su6 nposepeH HenocpencTBeHHo. Bnocnencrinin ramie Hmepenng own 
Bbin0.9HBHM (tTKO, 1850 r.) H noicaaanH, 4TO CKOpOCT6 CBBTa B nnoT-
max cpenax (Bona, Hanpnmep) meubwe, gem CKOpOCT6 cseTa B Boanyxe, -
Tom KaK nomaaaTenb npenomnennn npH nepexone ceeTa H3 Bosaysa 
B Bony paBeH 1,33, T. e. 6onbuie mamma. TaKHM 06paa0M, H610TOHOBO 
TOAKOBaHHB noxasaTens npenomnems HmsercH HenpaBHnbnum. Onnaxo 
6onee yrnyoneinimH manila mexamiama pacnpocTpaHennn cam B Be-
niecTBe noxaammeT, 4TO 9TOT Bonpoc He ABASIBTCH CT046 npocmlM 
(CM. 3aruno4eHHO. 

B 9TIOXy HWOT011a ,66140 BWITOAHBHO onpenenewie CKOpOCTH, C KOTO- 
poM cBeT pacnpociparmeTcH B mewnnaneTHom npocrpancrse (Pemep, 
1676 r.). BTO onpeneneme nano Befnamy mono 300 000 gm/cm. 
Taxoe orpommoe aHaseHHe CKOpOCTH pacnpocTpaHernix CBeTa =Ian° 
AAA mHorxx CO8pBMBHHHKOBliWOTOHa HenpHemnemmmero upturn/teem 
o coeTe, H6o Ka3aa0C6 aarpynmHTenbnum nOnyCTHT6 HaaH4HB 4aCTHU, 
HBCTIIHXCH C TaKOA CKOpOCT610. 

HB.314WHe, MOMBT 661T6, 3aMBTHT6, 4TO B Halite Bpemst 9T0 Boapama-
HHe norepHno may: mu aHaem xopnycxynm (8-ny4n H KOCMH4BCKHC 
+=THUM), CKOpOCT6 noneTa KOTOpMX BBC6Ma 611H9Ka K CKOpOCTH cseTa. 

Tax we He nmeer KRA mac yelenpuenbHocTE H npyree Boapa-
>Heinle, xoTopoe 6mno HCCK0a6K0 nome (1746 r.) BNABHHyTO:Wiepom. 
Cornacno3nnepy HbIOTOHOBO npencTameHHeTeopinillcTeseHns «nonsum 
npencTaxamcs H cmenum H CTpaHHbIM, noTamy 4TO, mat Connie 
mnycxaer nenpepusHo H BO BCB CTOpOHM nOTOKH ccieToBoro BentecTsa, 
H npnTom C TaKOft orpomnoft CKOpOCTWO, TO °mamma° 6m COKHBaTb, 
4TO OHO ACISDKHO CKOpO HCTOIHRT6C2 HAN, no xpannen mepe, nperepner& 
aameTnme nameHemns B remerme CT0.16KHX croneinfts. Coopememme 
npencraBneHnn o B3aHMOCBR3H mestay MHCCOM H sHeprilen aaCTaBANOT 
npnamaTb nenpepmenoe ymeHhineHne maccm Corinna B nponecce many-
germs. MHorHe 4epTM HMOTOHOBWX BoaapeHHM Ha npnpony CBBTa Bcipe-
SaMTCH B cospemenHmx npencTaBnemnsx, ABASHOWXCA, ammo, no 
cymecrey, cosepinexHo HOBWMH H noxosinHxcH Ha compinenHo }mon 
Bacnepnmeirranbnon 6aae. 

COBpeMeHHHK limoToHa rionrexc BhICTynHa C npyron TeopHa cseTa 
(xTpaxraT o cBeTes,Harincan B 1678 r., 'Mali B 1690 r.), OH HCX0BHA 
H3 xHanormi mencny mHortimn aKyCTH4BCKHMH H OnTH4BCKHMH ABABHHAMH 
H nonaran, 4TO cseTosoe Boatlywnenne cnenyeT paccmaTmam KaK 
ynpyrHe Hmnynbcm, pacnpocTpainumnHecH B oco6on cpeae — B Awe, 
aanomancnnem BCB npocTpalicrso KaK sHyTpH maTepHanbHmx Ten, TaK H 
mesuly HNMH. OrpoMHaH CKOpOCT6 pacnpecTpaHemia cBeTa o6ycnowni-
naeTcH CBOACTBaMH Spa (ero ynpyrocTmo H niOTHOCT610) H He ripen-
nonaraeT 6mcTpmx nepememglimli vacTlin Spa. Ha na6nio4emin Han 

3aK. 2171). V. C. .11amc6epr 
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KPATKOE HOTOPH4ECKOE BBEAEHHE 
	 Va. 

pacnpOCTpaHemem BOAR no 110BepXHOCTH BOAU 6mao HEBeCTHO, 4TO 

CpBBHHTeAbH0 memeHnie ABHWeHHA 4aCTHH BBepX H B413 mom Aa- 
BaTb Ha4EA0 noaHam, 61310TO paenpOupaHRMammai no nompxmOcu 
Hum. 

CmayeT OTMeTHTb, 4TO XOTA 1-1Arm ronopma 0 CBeTOBNX BOARAX, . 

OH He mamma B 9TO BOHATHe Toro coupwaHmg, noTopoe 0HO n0Ay^ 
4HAO Home H KoTopoe MN npHHHmaeld H Tenepb. ()H ronopma, .nTo 
CBeT pacnpocTpaHneTcg apepHaecnumis nompxHocTgmn, H A06ae,A0A: 
01 Haabmaw 9TH nompxHocTH BOAHAMH no cxoacmy C BOAHaMH, 'COTO-

pue HONCHO Ha6.amaTb Ha BOAe, B KoTopym 6pouitH Kamen». Flamm 
He TOAbK0 He npeanoaaran nepnoamocTH B CBeTOBNX ABAeHHAX, HO 
Aawe npgmo ynasunax 	.. He HywHO npeAcTamm ,ce6e, lad calm 
9TH BOAHbl cae,aytoT Apyr 3a Apyrom Ha OAHHaKOBbIX paCCTOAHHAXO. 

B COOTBeTeTBHH C 9THM OH HHTAe He noabayeTcg noHmem AAHHbi 

BOAHN H noaaraeT, 4TO CBeT pacnpocTpaneTcH npamoaHHeflHo, CK0Ab 661 

manum HH 6biao oTgepcm, aepea KOTOpOe OH npoxoaHT, H6o. !ornp- 
CTHe 9TO merAa AOCTaTO4H0 mann°, 4TOOM BaKAMMHTL, 60AbWrOe KOAH. 

4eCTBO HenocTHwHmo MaANX 4aCTHH scimpHoft maTepHH0. TaKHM• o6paaom, 
OH He o6pamaei nnimaHn Ha ABAeHHA AllePpaKHHH, umemeHHble rpH-

MaAbAH (onyommonnme B 1665 r. B HOCMepTHOM CO4HHeHHH rpH-

MaAbAH) H ryKOM (B nepHoA mewAy 1672--1675 rr.). TO4H0 TaK we 
OH He ynomnHaeT B mem TpanTaTe 0 KOAbliaX fiblOTOHa ABAeHHH, 

B KOTOpOM cam HEAOTOH ycmaTplinaa AOKa3aTeAbCTBO nepHoAmocTH 
CBeTOBNX ABAeHHH. 

TaKHM o6pasom, DAITOKO pacnpocTpaHeHHoe mlleHme, 4TO rICATeHC 

ABAReTCA couaTeaem paapa6oTaHHoft BOAHOBOK TeOpHH CBeTa, KOTOpaA 

MOWeT 61ATE, npoTngonocTanaeHa nopnycnyagpHon TeopHil libmoHa, 
npeacTanageTcg HeTomHum. Bo npemena flotirellca—HbloToHa BOAHOBaA 

Teopng &ma HameneHa AHUlb oneHb ckemaTHnno. rIpH wrom-Hanoonee 
Hanamin 9AeMeHT ee npeAcTaHneHntt FleptIOAWIHOCTb CBeTOBUX ABAe-

mitt –7 rocasao OT4CTAHBee commacm NMeHHO libiCaOHOM, xoTopmH. 
sncnepHmeHTHpyg C TaK Hamimmumn KOAMA.MH limerroHa (§ 28), BM-

nontinA Agwe HamepeHnn, Ha OCHOBaHHH KOTOpIX IAN momem AOCTaTO4H0 

TOLIHO BN4HCAHTb AAHHN BOAH pa3AH4HNX aneTon. 
H3 HAen rmAreHca HaH6o.nburyro HeHHOCTb apeAcTmgeT oCaustl 

npnintan, HOCRUAHH ero H HIAABHHyTNH HM KaK npHem AAA OTNCKaHHA 

Haupagnemig pacnpocTpaHems CBeTOBNX HMAyAbC0B. flpn nomonis sToro 
npinnisna DonreHc 06141CHBA He TOA6K0 06bitiHble 3aKOHN oTpawenHg 
n npenomaeHng, Ho AaweRBAeHligAnonHoro nywnpeaomaeHnn HcaaHA-
CKOM uanaTe, oTmpuTme B 1670 F. BapTOAHHyCobb 

flpHHHHH Dottrel-Ica MOWHO atiopmylinposaTb caeArommm o6paaom: 
Kamcdax mimeo, do Komopo4 doxodunt cesemowe goa6ymcdenue, 

AvinemcA a cm° °wile& gelimpox IIIKOpInUNX BOAM; dosepxmoana, 
ozu6wouom a uelcomopala moxelon opememu amu,smopyttmwe °calm, 
pcasuaaem no/toxemia K modify momenmy Opomma 6e4cmatmenbuo 
pacnpocmpamnAnge4cg 8044u, 
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§ 	 NIABHENIIIHE 9TAIMI PA3WITHA 011TH4BeKHX TEOPHIA 	 19 

B TaK0H nepBOHa4a/lbH011 cliopme rippmaHri riotireHca rosopHT AHWb 

0 HanpasneHHH pacripocTparienHa BOAHOB0r0 opomma, Koroputt 410p- 
maAbH0 OTWKAeCTBAHeTCH C reomeTpagectcon 110BepXHOCTb10, OTH6WOLneft 

sTopponible BOJIHbI. Tams o6paaom, pemb HALT CO6CTBeHHO 0 pacnpo-
CTpaHeHHH 9T0ti nosepsHocTri, a He o pacnpocTpaHemth BOAH, H BbIBOAbi 

riotirenca OTHOCSITCH 2114111b K sonpocy o Hanpasaemlli pacripocipameHma 
cseTa. B TaKOM BHAe npimulin rioPirexca HBAHeTC51, HO cyutecTsy, 
npithumnom womempuiteatoa 
onmuKu H, cTporo rosops, mo-
HieT nimmemaThcs AHIIIb B yCJIO-
BHHX HpHroAHocTH reomeTpx-
XeCKOPI 011THKH, T. e. morn 
AAHHa cseTosofi BOJIHhI 6eCK0- 

Heimo maaa no CpaBHCHHIO C pas- 
mepamm soaHosoro IsponTa. 
B 9THX yCJIOBWIX OH 110380fifieT 
BIABeCTI4 OcHOBHble 3aKOHbi reo-
meTpfixecsofi WITHWI (3aKOHIsi 
npeA0Milefitifi H oTpaiserms). 
PaCCMOTpHM AAA npuMepa npe-
aomaeHme naocxoti BOW-1bl Ha 
rpamme Tosyx cpex, npmem CKO-
pOcTb BOnxbl B nepsoft cpeae 
o6o3xa4ism Liepea VI , HO BTO-

pot' — mepes 
nyCTb i (pHc. 5) — yron 

meisay OC, nepneimoncyaspom 
K (lipoHTy BOAHM, li OD, nepnewoisyacipom K nosepxxocTii npeaommisnmen 
cpeam. nyCTb B MOMCHT t = 0 TO4Ka C ckpcorra BOJIHM AOCTHnia ripe- 
aomasnouieti cpexm x cosnaaa c Tomsoti 0; Tom aa ;vests T, noTpe6Hoe 
xas Toro, mToom Tomsa A' clipowra BOAH131 AOCTHraa (13 Time BTOpOH 
cpeAbl, H3 TOW01 0, KaK H3 lAeHTpa, irropismax BOAHa pacripocTpaHmeTca 
Ha HemoTopoe paccToame Of. BTOpHillible BOAHM, }Dimwits seHTpasoi 
TOIIKH 0 1 , 02 H T. 1{. pacripocTparonoTai K ymaaatmomy momeHTy Ha 
cooTseTcTspowse paccTosima, rams BO sTopoh cperie saemeHTapHme 
ctliepwiecicHe Boama fl , f2, . • npinnosny riofirexca AelicTswreaisHoe 
noacoseHne BOAHOBOTO sikpoHTa ymaissaeTcs ora6a10suoti SaemenTapHmx 
BOAH, T. C. HAOCKOCTb10 Bf2fif, OtieBHAHO, "ITO 

OB = Of 	A'B  
• == 

sin r 	sin / ' 

noacTasaas cioxa mamerma A'B = viz H Of = v2t, noarnim: 

Tilt sin r = vic sin i, 
HAM 

Pac. 5. FlocTpoemie ripe/lois/tem/Off BOAlibi 
no riofirescy. 

sin I 	n.  
sin r 	Va 
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20 	 KPATKOB BCTOPWIECKOB BBBASHHE 	 (rm. t 

Mu sHAHM, 4To Teopm nolireHca AuT 061acHem aasoHa npeAomm 
aeHHB, HIMPleM OKBUOCEs, 4TO sHameHHe noxasaTem npeAomAem, 
memo npmmecTm B cornacme C pesynbTaTamm WINTa (Pro], npommmemem. 
Horo 6onee nonyTopacTa neT cnycTn (CM. § 115). 

TaK We eCTeCTBeHHO 061ACHHeTCH C T04KH speHtta nimmuma rem-
reHca Bamom oTpameHms Bowl (CM. Ynpa)thenn). 

TaKHM o6pasom, ITHHWIR nottreHca CBOAHT01 K momentputieramuy 
meToAy nocTpoeinim. B Hem He Hamom ce6e ynoTpe6neHma ROME* 

AAHHN BOAHN, 6Aar0AapH memy ociramacm He HCTOAK08aHHNMH 2848180 
• MaANX pasmepax OTBepCTHH, orpaHmumaxmmero cmeTompo moan 
HeT MOW 061ACHeHHH Tomy 4mmly, 4TO ssymomme 804HU He cnempoT, 
soo6ute rosopa, samoHy npmmonmHeRHoro pacnpoupatteHma. r4mtOmMm 
rionreHca B 9TOM nepsomanansmom muse npmmetutm, cnemomaTe4410. 

AM) B o6AacTH reomeTpH4ema OIITHKH. 

B Tetlemme scero )0/H1 Bess mopnycmynmpHam TeopmmcmeTa(Teopmm 
HCTe4eHHH) Banmmana rocnoAcTspowne nonomeme B Hapte, OAHAKO , 

ocTpam ocipboa memAy sToR H BOAHOBOR TeopHamH cBeTa He npempa-
WAMICb. Y6eWAeHHNMH npoTHBHmmamm TeopHH HcreneHmg 61,121m Snap 
(«Homan TeopHm cseTa H WieTOBAP, 1746 r.) H AMAOHOCOB (tC41080 

O npomcxowAeHHH cBeTa, Honyto Teopmo o mseTax npencTammnio-
weep, 1756 r.): OHM o6a OTCTaHMAH H pa3BMWAH npencTamneHme 
o cseTe KaK 0 BOAH006pa3HHAX mone6aHmnx s4ntpa. 

B namane XIX Bella cTana cmaaamBaTbcs nocnenonaTenmHo 
Tag CHCTeMa BOAHOBOR OIITHKH. FAHBEyW porn, npm stom curpazn 
TpyAm HpHra H $pellena. ilvemenb (1815 r.) yTO4HHA npmmmmn 
rionrenca, BOBO/OMB ero npnintmnom HHTeptpepeuttmm HDHra, c no-
M0111,1310 moToporo 9TOT nocneAHHR Aan B 1801 r. ymommemopmTeith- 
moe TOAKOBaHHe HBAeHHH maeT08 TOHKHX HAUCTHHOK. 11OHHWAH no 
relica--.petiem He TOA6K0 Aan mnonme yaosneTmopmTenmHoe 46-tatc- 
HeHtle ITAMOAHHWAHOMy pacnpocTpaHemmm C8eTa, HO H 110880AHA 

paspewHm Bonpoc o pacripeneneHmm HHTeHCHBHOCTH cseTa npm npo- 
X0MlenitH CReTa MHMO flpeIMPTCTBWI, T. e. paccmoTpeTb ABIRMUR mm- 
tppammum. 

B Aanbneftwem HaymeHme mwaeHMI nonopmsammm cmeTa H mmTepte-
peatHH nonopmsosatnnix aria (Nvemenb K Aparo) MOSBOAHAO MaHO-

BHTI) OCO6eHHOCTH C8eTOBNX Born', moTopme ownli ofitmcHeHm K)Hrom 
H (Ppettenem npm nomotum Aonytmemm, WTO cseTosble BOAHLA nonepequat, 
T. e. 4T0 Hanpammelm KOAe6aHlig B MAX nepneHAIwynmpHim m HaMpa-

BileHHM pacnpocTpaHemmn. 
annamo nonepe4Hme ynpyrme BOAHN BOHMOWHN TOWMO B TBepAOM 

Tene, no9TOmy Wimpy ITHWA00, npmnHcaTb CBOACTBa ynpyroro TBep-
Aoro Tema. CKOpOCT6 pacnpocTpametata nonepegtnix yripyrmx BOAR 

B 6e9rpaHH4Hom TeepAom Tule onpeAenmeTcH COOTHOWeHHeM 

e 4=117 
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§ 21 	TAABHBftWHE 9TAHM PAUHTHR 011TH4ERKHX MOROI 	 21- 

rAe N --MDAyAb CABHra, a - p--nAOTHOCT6—TaK KaK wimp He npensT-
cmyeT ABH*310110 TgepAux Ten, TO p Amex° 661Tb qpeasutiatino mama; 
AAA nonygemor HyWHMX amamerntli C Heo6xo.ammo B TO )Ka :Tema Rpm? 
HHCaTb N °germ 60AblilHe 311a4814HH. 11,A2 061HCH8H1151 pasnotICKOpOCTI1 
ceeTa B pa3AH4HUX cpenex npuccoAgnocb C4HTaTb, 4TO CBORCTBa %upa 
pa3AM4HIAB paanivmixselmecTeax, a B aemaorporfflux Bermecreax ;Juan 
eine 6onee es:mem:4e AonymeHgg (CM., manpamep, § 129). Hamomem, 
ynpyr101 Wimp nimmoAmnocr, Haperurrb eure oco6umn cgoAcTgamg, 4T06N 

061,HCHHTI, nornme OTCyTCTBH8 Hp0A0AbHMX mone6aHma B CB8TOOMX 

BOAHaX, ycTaHogneHHoe ynomgrlyTummguimeonuTamm 4:opepeng H Aparo. 
ConocTagnemme BCeX 9THX oc06eHHocTen ynpyroro TgepAoro *Hp& 

o6trapyscHaaeT cylnecTgeHnue saTpyArieHmg ynpyron Teopart CBeTa, 
moTopag, K Tomy ace, He yxaaugana HHKaKHX CB5138R OHTHKH C ApyrgmH 
03H48CKHMH HBA8HHAMH H He noagonsna CB513aTb OHTH48CKH8 KOH- 

CTaHTM, xapaxTepHavoimme geutecTgo, C KaKHMH-1H60 Apyrirmil naps-
meTpamm ero. 

Meg(Ay TeM cDapanelo Thanoch nomagaTb, 4TO onTamecmge 51BA8M151 

He npeneTasngroT CO6OR 030AHp0BaHHOr0 Anacca nponeccog H 4TO, 

B 4aCTHOCTH, cymecTgyeT CBA3b memAy OFITH48CKHMH H MarHHTHMMH 

signewismoc B 1846 r. 43apmeem 6uno OTKpLITO generme spa:germ 
flAOCKOCTH nongpmaangm B MaFHHTHOM none. C Apyron cTopoHu, 6un 
o6Hapymen H Apyroft samegaTenbHuR rpm: OKa3aA0C6, 4TO oTHoweHne 
snexTpomarHimo# eAHHHmu CHAU TOKa K snexTpocTaTmemolt pagrio 
3 • 1010  cmicem, T. e. paemo cmopocra ceen (Be6ep H Kombpayw, 1856 r‘). 
Hamomem, reopennecmme mccataosammm Mamceenna nomaeanm, 4TO m3me-
lieHHA anexTpomarturrHoro nong He OCT8KITCR AOKaAH30BaHHMMH runpo-
cTpaucTge, a pacnpocTparvuoTcg B sagyme CO CKOpOCTE40, pammon 
OTHOWHHIO sneicrpomarHHTHon H snexTpocTaTmmeciroft e)tHHHIL Toxa, 
T. e. CO CKOpOCT610 CBeTa. 3aKA1048HH8 9TO 6UAO nomgepmAeHo 
nounee OHUTaMH repma (1888 r.). Ha OCHOBaHHH CHOW( HCCA8A0BaHHR 

Mamma,' (1865 r.) apopmpimpoema aaxmomeeme, 4TO teem emb 
anenmpositazkumnoe nssertue. 

CdrnacHo Alamcgenny 

—C 17811., 	 (2.2) 

rite C---CKOpOCTE. CB8Ta B nycToTe, a V---CKOpOCT6 B cpexe, Hmegmeft 
Ams.nercrprimecmpo HOCTOHHHy10 8'H marefirmyro npoHnueemocTI, Tax 
Kam c/v = u (nomaaarene npenomneems), TO 

(2.3) 

9TO COOTHOW8HH8 net CHM memAy OHTH4CCKHMH, 9A8KTpH48CKHMH H 

MarHHTHMMH KOHCTaHTaMH geutecTga. 
Ho H3 9TOro COOTHOW8HHA He HWANG, 4TO n AOAWHO 3aBHC8T6 OT 

AAHHM BOAHM CBeTa A, TorAa max H3 onuTa H3B8CTHO, 4TO cylmecTnyeT 
ducnepTug CBeTa, T. e. n meHgeTcg C HameHermiem AAHHM BOAHM CBeTa: ' 
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22 	 kPATKOB HCTOMBCHOB EBBABHHB 	 t 

n f (1)*). 0612cHexim 9TOTO (IMIKTa TeOpHA MaHcaezma, °rpm-Immo-
maul AAR xapanepuctun 9AeKTp0MaTHHTHNX CBORCTB HetHeena Alffilb 

maKpocHonyptecumm napameTpath (a, 	AaTb He morn. Heo6x0AHHO 
6mno nonee neTanbHoe paccmoveHHe npomeccoH BaalimoaeaCTBHA Be-
InecTBa H ceeTa, nOKOBWMecH Ha yrnyoneHnom npeAcTaBAeHHH o crpylc. 
Type BewecTea. 3To H ouno conaHo nopemom, coanamm 940K+ 
mpouttyto meoputo (1896 r). IlpenctatnenHe 06 snextpoHax,exoAmmx 
B cociaB aTomoB H morymx CoseptuaTb 	mone6aHHH C onpeAe- 
AeHHUM nepHonom, 1103BOAHAO 061KCHHTS ABACHHH HalyCKaHHH H [WHO-
LiteHHH ceeTa HeuAecmom, paHno 	H oco6enmocTH pacnpOCTpaHeHMIx 
CBeTa 	BemecTse. B 4aCTROCTH, cAenanHcb nOHHTHUMH H ABneHHO 
AnnepCHH CBeTa, H60 AH9nerrpHileCkas KOCTORHHall B cHiaamsaeT.esr 
c 9116KTp0HHOR T04101 apeHHH aaancHwen OT 48CTOTW sampoHarmile 
HOT° 110451, T. e. OT AAHHM BOANN k. 

napaAJleabH0 cpaseHTHem HOAHOBOH TeOpH11 CBeTa 9BOAICHWOHHPYet 
H noHHTHe aOupa. B npencTamemix ficarenca 9To noHRTHe elite 
40B0AbH0 pacnnbmaTO H HeonpeAeneHHo; IhMd0HOCOB ywe nmtaetcH . 
yTO4HHTb H yrny6HTb ero, paccmaTimafl pasamme THHM B03610HCHUX 

nimweHnn wpmpa (wreHymee, HonolvaTHoe H auftiouletcHO, npmem 
HmeHme cseTa OH cmamBaeT C B3N6JHOMMCHD aBHMeHHeM stimpa(One-
6aHHH). LlpeaamvanHo HHTepecHo OTMeTHT6,4TO.nOMOHOCOB MUM B03- 
MONCHUM CBH3aTb C sOpom H 0613HCHeHHM 9AeKTpH4eCKHK HBASHHR. 
B eTeopHH onewrpHvecTHax.—HHHre, HavaTon B 1756 T., HO He OKOH-
veHHon, OH nHcan: Cal( KaK 9TH HBAeHHH(9aeKTpH4eCKHe) HmemT meet° 
B npocTpaHme, AHIlleHHOM Bouyxa, a CBeT H OTOH6 npoHMAAT 
B nycToTe H 3aBHCRT OT scppa, TO KaWeTCH npaBAonoAo6Hum', 4TO 
9TasneicrpnmearanmaTemromugmennacsitnpom». 14 nanee:cliTo6b: 
9TO BNACHHT6,,Reo6x0Ammo 143y4HTE. npHpoily BON; ecnil 'ma anomie 
npHroAHa Ana 06ISICHeHHH 93eKTpH4eCKHK HeneHHH, TO 6yner nocaa-
TO4H0 60AbIllaH BepOHTHOCT6,4TO OHHITONCX0aHT OT alHOKeHHR Spa. 	/ 
1.1aHoHem, ecam He HanaeTCR Immaxon Apyrog maTepHH, TO AocToBep-
Hainan npHuHa sneaTpHmecua 6yAeT ABHHCrUtHRCH SpD.BxavectHe 
onHoro H3 OHUTOB, Bametlemimx B dreopHH snemtplotecTsa*, 
BByaeT AN nyv HHave npenomnsabcH B Ha9aeKTpH30BaHHOH BOAe HRH 
HavneicrpHaosaHHom cTexnep, T. e. OaHH 143 OCHOBHUX 9neaTpoonTH-
MeCKHX OHNTOB, KOTOplin own ocytnecumeir AH1116 B KOHHe XIX B. 

FlaH60abIller0 pa3BHTHH BOAHOBble HpeacTaBieHHA 0 cseTe B X.I/H1 
mice A,OCTHFAH yaftepa. CornacHo1311nepy CBeTCOCTOHTBKOae6aHHHX 

94nipa,noA06Ho Tomy KaK3ByK eCT6 K0.405aHHff 803.ayxa, flpH4em pa3- 

aH4HUM HBeTaMCOOTBeTCTByKalcone6arnm pasnima 4aCTOTH. CpaBile-

HHe CKOpOCTH cBeTa CO CKOpOCTIA0 3ByKa HOBBORHAO Stnepy yTHepa:-. 
Kan), 4TO 901p eCTI, Cy6CTaHHHA B3Ha4HTeAbH0 6onee TOHKaR Hynpyran, 

vem 06NKHOBeHHNil BoaAyxD. 3ftep, nom6Ho .nOMOHOCOBy, BUCKa311- 

*)061ACHeHme affenepCHH B paw= reopm ynpyroro scimpa 661B0 MHO 
nyrem cnennaammx Aonymennii (Kollin, 1836 r4 3 enfrm e lie p, 1871 r.). 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 2] 	NIABHEMIIHE 9TA11b1 PABBHTHA OTITINECKHX TEOPIA 	23 

BaCT MbICJ1b, 4TO liCTO4HYIKOM acex 9/ICKTp114eCKHX ABAeHlifi CJIyHDIT TOT We 
CBCTOHOCH1,141 94Hip• Coraacuo 9tInepy snexTpHmecTao eCT6 He 4TO tame, 
mak Hapyaletme paBBOBCCHH scpHpa: Terra, B KOTOpb1X 11/10THOCT6 94)Hpa 

CT3HOBFITC51 6onstue, gem B Tenax oxpyscalouutx, oxasusaloTcs Ha9nexTps-
50BaHHIAMH nonoxarenbHo; oTpHuaTeabHas snekTpHaaufts CBSIBana C ymeus-
weHHem 11/10THOCTH scplipa• atInep He pacrIpocTpaHan CBOIO TeOpHIO Ha 

mariurrHue SIBJleHHSI, nockonhxy anekTplimecHas Hpupona marHeTHama He.  

6una elite HalleCTHa. 5TH COO6paWefflia 613111H pa3B14TH Bfinepom a ero 
BHaMeHHTbIX <(fIHCbMaX K HeMeaKoll npfutecceu, HaIIHCaHHbIX B 1760-

- 1761 rr. H HaaaHnux B fleTep6ypre (1768-1772 rr.) BO BpeMil BTO-

poro npe6maamis atiaepa B PoccHH, kyka off npHoun Tice nocne cmepTH 
flomollocoaa, C HOTOPIAM OH COCTOH/1 B HOCTOHHHOti appkeckon Harusaft 
nepericke. floaTomy He HCK/1104eHO, 4TO ykaaamwe npeacTai3nemul 
CJIO)KHJIHCb y anaepa 1104 B.111451HHCM Lien flomoHocoaa• 

acpsp Speneas —40Hra (Hamano XIX sexa) a ()unique OT scImpa 
.1lomonocosa—Sfinepa 611.a CBSI3F1H C HCTOJIKOBaHHeM TO/16K0 OFITH4eCKHX 

sanemin. lieCKOAL,K0 some cPapaken AJ1F1 HCTOBKOBaHH51 saekTpkulecxxx 
H MaFHHTHbIX aaammoketIcTafitlBBea Tal0Ke noHarme rHnoTenpleckoft Beate-
CTBeHHOR cpekta, COCTOHHHe KOT0p06 (ynpyrne HaTfo(emis) A0.761610 

661110 061,51CHHT6 Ha6mokaembie Ha OHMIC scpcpekTra B3/11040,/letiCTBH51 

meacky aaps.kamH H wacky Toxams. HASH Makcaenna o6 snekTpomar- 
MITHOR npupoke CBeTa 1103110/1Hal 06 -beXHHHTE. CBCTOHOCHbII H 9nexTpo- 
marHHTHu0 wimp, ckeaaa ero HocaTenem acex snekTpomanarrHux AMC- 

Han. BO3HHKHOBeHHe snexTpomarHHTHoro 110.112, paBHO K3K H pacripo- 
cTpaHeHHe ero, npeacTasasnocb xax.HamemeHHeCOCTOHHHH scpapa, morymee 
pacnpocTpaHarscs OT T04KH K T04Ke C onpekeneHHoft ckopociblo. 

ilanbHenwee paaskTHe 9J1eKTpOKHH3MHK11 BBHHCy111101CA cpek IIPHBeS0 

npeacTaanemuo, 4TO sclwp, npommas BO ace Terra, ociaeTcs Heno-
ABIDEHhIM rips ,a1310KeHHH 9THX Tea (JlopeHTH, CM. § 121). TaKHM 

o6pasom, BeutecTsetume mepTu ackspa CTHIOBSITCH ace menee H meHee 
oulyTHmbimH. B npeacTannewm flopermta (nocnenHfie roku XIX aexa) 
scpup eCTI, 6earpammaa Henokanswas cpeka, eXHHCTBeHHOH xapakTepH-
cTHxoft HoTopoS SIBASIeTal numb onpekeneHHas CKOPOCT6 pacnpocipa-
HeHHH B Hell 9/1eKTp0MLITHHT1161X soamymemdl H, B 4aCTHOCTH, CBCT3 
(c .2,9880 • 10 0  cAtfreg). 

°Ammo npeacTaanemie o6 Spe KaK o Hen0nainkHo9 cpeke, KOTO-

pas morna, cnekoaaTeabHo, 6b1T6 H36paHHOR B kamecTse CHCTeM131 OT-

cveTa, nossonas, TaKHM o6pa3om, BkaeJIHT13 a6comoTHoe kasweHme, 
rumuuno H npoTHsope•we C onsrramil (Hanpamep OMIT Manxenscoma, 
CM. § 121) H He morno 6MTb coxpaHeHo. anekTpokithammxa TeopaH 
OTHOCHTeAbHOCTH, npHWeAUiaA Ha cmeHy enekTpokithammce flopeHTua 
(CM. § 122), s006ute OTKa3a/laCb OT npekrraeneHms o6 ackpe, Hrpalowem 
pOnb maTepHanbHoro HOCHTCJIH 9/1€KTp0MaTHI4TH61X npoueccoe. BnekTpo-
marlin/Hoe none, H B 4aCTHOCTH CBCT, HBASHOTCH COW 110 ce6e 0c06011 
•popma maTeptm, Hmeloutet1 mHoro men cxontrea, HO H xapakTep- 
HbIX pasnainift C pewee/nom a 061,14HOH cmucne caoua (9/1CKTp0HaMH, 
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24 	 KPATKOE HETOMEC3COE MAMIE 

nostrrponamu, HettTp0HamH, atomamit it T. 	H He HpaaaroTca Lan timer° 
HCTOAKOBaHHA .13 npeActatuteHRH o ranoTetwiecHog cpene—scintpe. 
AlatepHanwiaH npmpoaacaeTa aecbma orteTnano npoannseTcH B 503.4eNHH 
CBeT0B0r0 Aall/IeHHR, ycraHoHneHHoro Ha onbrre HCCAeA0BaHHE IL H. /le6e-
aesa (cm• § 177). TO OfICTOHTeAbCTI30, 4TO CBeT (snettritomarnuntOe 
none) n HentecTHo npeactasnswT co6oH Hee paawnwme chopmtt ia-
TepHH, c oco6eHHot1 074eTAHHOCTb10 IIPOSIBAPeTaf B npeapaweurax, 
KBaHTa cseTa B IlaPy 911eKTp014-11030Tp0H H. o6patHo, a thipa-
30BaHHH cHeiroaoro KBaHTa sa cHet whewmetum nosHTpoHa H Mele• 
Tpotia. 

Hapaay c Tema TP)/AHOCTEMH, K KOTOpbIM ripmeowma %/relaxants*. 
Teopwr flopenTaa, onHpaeutascst Ha npeactasnetme o HenoiaaalMOM 

31:Owe, BM2CMHARCI. Apyrne aaTpyAHeHHH no* Teapot. ()Ha ottasOnt 
HepasisicHeHHeasH mHorme OCO6eHHOCTH HBAeHHA, K2CRKHIMUR ammo. 
Ae9CTBHA tetra x seatecTsa. B VaCTHOCTR, He nonywurpoenettopm-
TenbHoro paspewetma Honpoc o pacripenenetunt sHeprint TM ASHER 
BOAH B Hsnyaemm Haaanetmoro HepHoro Tena. HaHornthantecH datpy/t-. 
BeH1151 PINHyAHJIH finamca witopmynmpoaatb Teoptno KBaHTOB (1900 r.), 
HoTopas nepeHocHT tam npepbumocTH (nucapeTtiocTH), 8aHleCTBOBAHEy10 
H3 yHewtH o moneamptrom cTpownm sentecTsa, snerrpomarmintwe 
npotteccbt, 13 TOM 4HCAe H Ha npottecc licnycHaHHa cseta. Teopms 
KBaHTOB ycTpaHuna saTpynHetuta B Bonpocax 113/1301eHHA CBeTa HerPe-

TIAMH TeAaM11; 011a 110-HOBOMy notramma BCI0 npo6nemy ssaamoHeticTsaa 
cseta H seutecnta, .110HHM8HHe KOTOPOE 1-M8031409We oe3 KIMMTODOE 

HHTepnpeTautut. Ilenbat psw OFITIP4eCKIIX RBAeullE, B 4aCTHOCTH tOsto-
vneicrpavecavn 911X0eKT H sonpocbt pacceHHHH cseta, smnattHyn Rep-
BblE nnaH HopnycHynapHble oco6eHHocin cieta. UP011eCC paEIBHTHA 
Teopm KBaHTOB, ctamnell ocHosof1 coepemeHHoro }Newts 0 CTp0eRIIN 
aTOMOB H monexyn, npononwaetcs it MaMe. 

KpaTKO oTtepaetmas HaMM mapTHHa passunts pyHoBonauptx orrrne; 
CKVIX TeopHSI ItOKa3b1BaeT, KaK Orpa3H1laCb B HCTOPHH 011THKII fropb0a 
nHyx (Ha nepHmtl Hama saammoHcamovaloupix) npencTawieHaft Ha npm-
pony CBCTa —80/1HOBbIX H HopnycHymaptimx. 3Ta npottnopemitsocn. 
IlpeACTaBACHHE SIB/151eTCA sbipmetutem sHyTpetmett peanbHoft 'volts°. 
pevHsocirn, npHeyuten nptpone CBeTOBbIX SIBIleHME, KaK H seem HBAeHMEM 
npnponla Bowline. Flo Mepe pa3BIITHE HawHx sHatmn BCKpb1B810TCA H 

°COW-Mien/I 9TH nponntopetnw, H npouecc 9TOT HeneT anepen K boaee ' 
ray6oaoHy nommaHmo. arm' o6tHatl IIYTb naanexnwecHoro pa3lOITHE 
Ham! HaX0AHT ce6e nollapeTnoe ampantemle B HCTOPEN 011111KFt 

B nepsbal nepHon (Hmorou-- rtofirefic, AO Havana XIX Ben) 
nporHaononmaeHve 9THX npencTaanewnt HMe.110 xapaRtep annular° 
HCKJII04eHHH, I/ HayvHincl nporpece COCT0514 B noacicax Ton vacttepn-
MCHTglablia oil3b1 H CO34aHHH Talton passwrot1 Teopm4, HoTopas nos, 
130AHAa yrAy6ARCI 9T11-11POTHBOTIOCTEIBACHHR, ACHee HOHRTb npa- 
pony. Btopon nepHort 	tDpetteng--HDrira AO BOOHRKHOBeHMA 
npencTaanetma 0 CBCTOBIAX KBallTaX (1905 r.)—SIBIUTCS1 nepnoAom BCC^ 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 3) 
	

OEPASOBAHHE BOATHA. BO/111080E YPABHEHHa 
	

25 

cropomHero paaBRTHR BOAHOBNX npeAcTaHneHHH, maepmminux, Ka3a-

A0C6 6u, OKOH4aTeAbliy10 no6eAy HaA mopnycmynapHumH. 
flocnnaHmft nepHoA COCTOHT B HaK0flAeHHH HOBNX, 6onee WHOM 

smcnepHmenTanbHux ISKTOB, ompumaemux onaroirapm nporpeccy 9KC-

nepHmuaaAbHux MeT0A0B; oAHospemeHHo HAeT H pa3BHTHe 60Aee 

yrnyoneHHux Teopeimmecmux npnacTaaneHmR, CBH3aHHNX C cam/JAI-Hem 
Teopmm KBaHTOB. B 9TOT RepHOA He TOAWS0 060CHOBUBaKaCH mopny-
cmyasipue B033peHHA HapHAy C yCTaHOBAeHHUMHymm BOAHOBIAMH,HOH 

BO3HHKaWT nepmue ycneuamue RORMTKH aurrema Tex H Apyrm npeA-
cTamneHmH(cm.3amnmNeHme). lipOReCC 9TOT ewe /wow He samepweH, 
HO OCHOBHNe 9TaRN AHHAeKTH4eCKOTO paaBHTHH mAymm C nonmon 
HCHOCTMO BNCTTITIMTB HCTOpHH ORTHKH. KaK H BO mem Apyrmx 06Aa-

CTHX Harmoro nporpecca, paaHmTme OHTHKH mAeT OT HeROAHOTO, He-
T04110r0 3HaHW1 K Bonee nonHomy H 6onee TO4HOMy, pacmpwaam 
npoTHHononommocTH H npeoAoneHam npoTmmopeqHm. 

rJIA B A II 

BOAtIbl 

§ 3. 06pasosaime Boning. Boamme ypalwelute 

BonHoeue npoueccu npeAcTa ➢miwai co6oft Hecbma oommin luau 
smnenm6.06paHoualimeHonHu OycnourimeaeTcm Hanlimmem canal mewAy 
OTAeAbHNMH 4aCTHMH cmcTemm, n,cnny KOTOpUX noHaTme HaOAHp0BaH-

HOT° npouecca RBAHeTCR, KOHe4H0, AalleK0 turner( a6cTpammmeli. 

CpaBHHTeAbH0 peAmm CATMH, morma npouecc, mpoTemamumn B Kawa-
Alloo 4aCTH npocTpancTea, MO)K HO paccmaTpmmaTb KBK maonHpoaaHHuft. 
06u4mo OH BN3NB3eT cooTeeTcTHymume mameHeimm B COCeAMIX TO4KaX 

cncTemu,nepeAaHaH MM nemoTopoemonmemo mHeprmm. OT 9THX Tomei( 

Boamy.memie nepexoAmT K cmemHum C HHMH H T. A" pacnpocTpansimcb 

OT TO4KH K TO4Ke, T. e. AaBaH BOAHy. B 3aBHCHMOCTH OT nimpoilm 
CBH3eR, moTopue 06yCAOBAHBaWTyKaaammewammounciBme, mu mmeem 

BOAHy Toro HAN HHOTO mapamTepa.5/MpyrmecHnu,AeficimpoulmeMeWAy 
9AeMeHTaMH A1060FOTBepAoro v mmuoro HAN rawoopasHoro Tena,npu-
BOAST K BO3HHKHOBeHHW ynpyrHx (aKyCTH4eCKHX) BOAH B Team B03- 

myliterme TOpH3OHTaAbHOR HOBepXHOCTH BOAR CTaHOBHTCH HCTO4HHKOM 

no➢epxHocTHux BOAH BCAeACTBHe amen mewAy COCeAHHMH y4aCTKaMH 

BORN, ooycno➢ nemHux cnnon THWeCTH H yAo6onoAlmacHocTbio qacm 
WHAKOCTH.He60AbWagneitiopmalum HOBepXHOCTH)KHAKOCTH MOACTAaTb 

Hamano KaHHAARpHUM BOJIHaM, BEOBaHHNM AencTmmem monexpulpHux 
CRA, Oycnomnmeamliumx SIBAeHHH B. nomepxHomom cnoe. SInemTpomar-
HHTHOe mommymbeme, moammuuee B mamom-nm6o mecTe npocTpaHcTsa s  

B may 9AeKTp0MaTHHTHNKcaneft,Bupammoing B mamo➢ ax snemrpo-

marHeTumma H 9AeKTp0MaTHHTHOR HHAyKUHH, CTAHOBUTCR HCTO4HHKOM . 
TBKHX ace Boamymeludia coceAHHxymacTmaxnpocTpaHcTma, OT KoTopux 
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26 
	

BOAHM 
	

[rtt. 11 

OHO A epeAaeTca ace Ranee H Aa ace: BOHNKUT sampomarrumaa BOMB, 
KOTOpaH (HO PlaKCBenay) Aoama pacnpocTpaHothca co CROpOCTWO cam, 

liecmoTpa Ha 6ecaoHe4Hoe paaHoo6paame 4m3N4ecioix npoieccoa, 
BUBIABaWERFIX BOAHM, o6pasonanne BOWL nponcxoAnT no oanomy 061Aemy 
THRy. Boamytmenne, nponcwe.runte B HaKon-HH6yAb Toue B H3BeCTHU8 
MOMeHT BpeMeHH, 'WM/INTO! CllyeTA nexoropoe 'Tema Ha nenotopOm 
paCCTOAHHH OT Halla/WHOR TOUR, T. e. uepentteTca C onpeActimott 
CKOpOCTbW. Paccm0Tpmf BAH npOCTOTM paCnpOcTparieHHe B03MylMeHMH 
no nanomy-an6o °tummy nanpanttenitm x; MU mowem na06pa3ttrb SOS. 
mynaenne S Kan opymBHIO KOONINHaTbi X H apemeHH t: s = f (x, t). 
&TKO BHKeTb, HTO pacnpocTpanenne nosmytnerffin co CKOpOCTAA0 V, 

 BAO.Ab Hanpasnenma x nao6paantat TOR nce Omuta, B apryment 
2 x noTopott t H X BXOWIT B tame icom6aHaium (vt — x) HAN (--v ): 

saeRCTWITeAbH0, 9T0 crpoetine aprymenTa nonasmaaet, 4T0 anatienme 
cpynnanit, noTopoe ona HMeeT B Tonne x B MOMeHT /, 11OBTOpHTCH 
B HeCK0AbK0 6otiee mariennot1 Tonne x4-4x K 6oriee nosnnemy MO-
Merry t±dt, ecia TOAbK0 

Vt — X -= V (t dt)—(x±dx). 	 (3.1) 

TaKHM 04830M, Bo3MyuieHHe sa spemfl dt nepemecnaca Ha paCCTOSI- 
dx 

tme dx, pacnpocTpanaacb CO CKOpOCTbtO 	
" 

COOTHOWeHHH (3.1) • 
dx 

cne.ayeT, 4TO -d7 = V, T. e. 91a CKOpOCTb patina V. 

HTaK, itro6ast WyHKalla OT aprymenTa vt 	ampawaet pacnpo- 
cTpanenne nosmywettna }Lawn, X B cropony soapatratommx amanean11 x 
C ROCTOTIHMOR CKOpOCTb10 V. AHVIONWHO, ato6aa Ormolus( OT apry-
menta vt-4- x 011HCblBaeT pacnpocTpanenne timnyabca CO CKOpOCTIA0 V, 
HO B npontsononownyto cbopoHy. BHA WytiKattlf f 1103BOMMT onpe-
TheAHTb Oopxy Boamyutenma AAA moor° momenTa t H 3aBHCHT OT ycno- 

Bbl3BaBWHX ero BO3HHKHOBeHHe. 
HeTpyA110 110Ka3aTb, 410 smintrepernimanbttoe ypannemte, 011HCbl-

Boomee soaHosOe AamlieHae, T. e. ypameHme, pewermem goTopOro 
63rAeT moan ItlyHKUMA OT aprymenTa (vt — x) HAM (Vt± x), 6yAeT 
HMeTb BHA 

a2s 2 °2S  
■971=V  dWX • 

/1WICTEIHTeabH0, npocToR ROACTaHOBKOR aerKo yfiemmcsi, 4T0 COOTH0- 
11WHHe 

s 	(vt x) f2  (vt — x), 	 (3.3) 

Me A H 12— rip01138011blible WyHICHHH, HBJIHeTCH peinennem ypannemsa 
(3.2). Tan KBK 9T0 ypannenne eCTI, JulitapepemptaabHoe ypannenne 
nroporo nopanna, TO Haunt-toe pewenne, Kan cOikepmautee doe noon-
BO/WNW 433rttninot, 51BAfleTC51 nosttum peutettnem Hauler° ypamentia. aro 

(3. 2) 
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OEPA3OBAHHE BOAHN. BCOHOBOE YPABHEHHE 
	

27 

peweHne npeAcTanageT co6oR COBOURHOCTE. Apyx BORH, pacnpocipa-
HHICHRHXCE CO cHopocTmo V HaacipegyApyr Apyry. Canto co6oR paay-
MeeTC2,410 H3 camoro A1104)epenumanbrwro ypaimerwn mworAalie/16351 
3aK.BM4HT6 0 cnenHansnoR(Dopme(hymainRAH.4.1109TOMY Anck4epert-
waniwoe ypapnewie Tuna (3.2) ommTmaaeT ace alum npoftem, up*. 
BOARIMIX K pacnpocTpaHeinno BOJIHI.I (BaOnb OCH PaCCMOTpHM B Have- 
cute npnmepa. 06pa3rmaHne N pacnpocTpanerme snenTpomarturrHoR 
BOnHN, naymaemoe B KypCaX anerapnnecTaa. 

Kan H3BeCTHO, sosHrwHoaemie B nanom-an6o mecTe cpeAm nepe-
meHHoro anwapmecaoro TOKa conpolionmaeTca noanneHnem .  B oxpy-
wannuem npocTpaHme nepemeHHoro marHnTnoro noaa (9nenTpomarHe-
TH3M); 9TO nocneAHeeseAeTao6paaoaannwnepemeHnoromenTmecnoro 
nom' (saucTpomarrinTnaa HHAyKH10), ooycnoaanaalowero nepemeHHme 
TOKH CMeHaeHHE B rawymmowem HpOCTpaRCTBe. TOKH ementemm o6y-
=mamma BO3HHKHOBeHHe marmiTHoro HOAR, TaK we Han 06N4Hble 

(KOHnyKHHOHHNe) TOKH B nponoAHHne CO3AaIOT aonpyr ce6a marHnTHoe 
none. TaKUM o6paaom, ace Hoame H noame OnacTH npocTpaticTea 
cTaHoaaTcaapenoR AeBCTBWIsnewrpomarlummx noneR: B03HHKIEWerAe-, 

 nH60 anewrpmecHoe Hone6aHHe He OCTaeTCR nOKaAH30BaHHIAM, a no-
cTeneHHo aaxeaTuaaeT ace HOBNe H HOBNe yvacilm cpeAm, pacnpo-
CTIMHOIC6 B roue 9AeKTp0MaTHHTHOR BOAHN. 

9BneHHE anenTpomarneTnama H snercrpomanwTHoR HHAyKHHH, o6y-
cnoanHamowne 3TOT nponecc, HaxonnT CBOC apame maTemaTHvecnoe 
ampawenne B ypanneHmax Alucaenna, ycTaHaannamownx CBE3b mewAy 
H3MeHeHHAMH HanpamenHocTeR menTpmecHoro (E) M MarHHTHOPO 
noneft. PaccywAeHna Alancaenna B COOTBeTCTBHH C OHNTHUMH naHHUMH 

nonaamaam, 410 Hanpamm snelamitlemoro H MaPHHTHOPO BeKTOpOB 

OKa3NBaWTCH B3aHMHO nepneHAnunapnumnH nepnennincynapHmmHK Ha- 
npannemo pacnpocTpaHeHna snenTpomarHHTHoRBOAHM. B npocTeRwem 
caynae nnocnoR BOAHN, norAa Hanpaanewle oceR noopAnHaT TaKOBO, 
4T0 anenTpwlecicoe none (E) HanpanneHo BKOAL, OCH Z, a marnHTHoe 
Hone (t()--BAOnl, OCH y, ypaimeHma Alanceenna HMeIOT BHA 

----OE 
 

c dt 	dx' 

E dE 	OH 
7 di 	Fir 

rAe H S--COOTBeTCTBeHHO MaPHHTHaH npormnaemom H Amanetcrpn- 
necnaanocToarmancpeAm,ac--oTHoweHnesnenTpomarHHTHoRH9AeKTP0.. 
CT8TH4eCKOM eAHHHU CHAN TOKa, noTopoe, KaK noHaaann namepemm, 
Nano CKOpOCTH crieTa, T. e. 3. 10 10  cmIceic. 

9THX ypasneHnR c Heo6xciAmmocibm cneAyeT, 4TO BO3HRKWee 

B KaKOM-nH60 mecTemeaTpomarmiTHoe none pacnpocTparmeTcs Bnpo. 

cTpaHone CO CKOpOCTE40 AeRCTBHTeAbH0, nnfleperwmpya 
ir EP, 

(3.4) 

(3.5) 
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28 BOJIHN [rut. it 

ypasnenwe (3.4) no x, a ypaelimme (3.5) no t H HCKAIOLIaR H3 BMX H, 
Nahum: 

02E  c2  02E 
dt2  ' 

T. e. mulmtpepeHumanbHoe ypaeHetute BOJIHM, nomaamemoutee, 'To 
sneeimmecHoe none E pacnpocTpaneeTcst B npocTpancTee RAO.% OCR X 
CO CKOpOCTb10 v = C/V TaKHM 06pasom, peutemtem" 9T0r0 ypainte, 
HRH MONCeT 6bITb ehipmeemte E = f(x — vt), me f — npoHesonbitai 
(primate. 

Amanorwmoe aammoveHHe moweT 6b1Tb nonyveHo H AJIR Be1HVIRMi 

marturrHoro none H. 
Meway E H H nermo yCTaHOBHTb CBSI3b; HanpHmep, Hoarse 

E = f (x—vt), Hallnem R3 ypaBHeHHH (3.4) 

dH 	„ 	1 OE 	if ef.I. 

	

kx—vt).  — 	— 
c 	 v Ot 	c Ot ' 

HAN 
i f—Off _ l f—OE 

II  
HJIH 

ji1H=--.1RE-Jr- cone. 	(3.7) 

Pee. 6. B38104110¢ TaK KaK BO BCCX 3J1eKTp0AHH31411HeCKHC (a cnenosa- 
pacnonomemte TeA6H0, H onTHmemx) npotteccax nocToatutoe none 

aexTopon 9flee- p0AH He HrpaeT, TO nocTommpo B nocnenHem COOT* pmeceoff (E) 
HartHITHOR (H) H011IeHHH HONCHO 6e3 OrpaRINeliHR 061KROCTI1 nono- 

HartpmeemmeTert NCHT& paeHott Hymo. 1/1Tam, Hmeem: 
N BeKTOpa CHO- 
poem (v) H enee- 	 1173E. 	 (3.8) 

TpomarneTHoh 
BonHe. 	Cooniouletute (3.8) nomaebteaeT, RTO E H H MUNN 

.31111eRHOR 3aBRCHKOCTb10; E H H H3ReHAIOTCH MK, WO 

OHH onHoepemeHHo npoxoneT mepea maecumym H MHHHMyM. Talons o6pa-
30M, )1.1151 snewrpomarmunoft BOJIHN (UK ace, Kam H AAR BOAH yHpy-
nix) MN Hmeem COBOKyllHOCTb attyX C8513a1IFL6SX LleRM0p08, paCflpOCTpa-

1151101RHXCH Bonnoo6paatto c °omen CKOpOCTMO v= C/TiBp.. 133aHMHOe 

pacnoncometme Tpex BeKTOpOB E, If H v COOTBeTCTByeT IlpaBOBRHT0- 

Bony pacnonowemno, nomamotHomy Ha plc. 6. 

§ 4. M000xpomanneame KoAe6aoun H BOAHLI. 

Roman o puma/elm ilipse 

Bona, pacnpocTpathuoutaecs CO CKOpOCTb10 V BA013b 

monceT 6NTb Hao6pameHa B mute 

s 	f (t 	 (4.1) 

(3,6) 
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§ 41 	 MOHOXPOMATH4ECKNE KOABBAHNH H BOAHW 	 29 

3a(OHKCHp0BaB 3HatieHHe X, HaRAeM, 4TO BHA thrHKKHH f noicasmaaeT, 
BO Kalcomy 3aKOHy H3MeHHeTCHC 'revel-mem epememiBeamtmas,xaparre-
pimp:num mamymerme, HanpHmep HanpsweHHocTb snexTpirmecicoro HRH 

marrinTHoro noam. BHA (031HKHHH f MONKeT 6uTb, ywe CKa3aHO, 
Hp0H3B0AbHUM. Oco6oe %mem* HmeeT, Han Mbl cenmac yamamm, cay-
man, Roma f ecTb CHHyCOHAa2bHag (HAN KOCHHyCOHAaAbHag) tOrIKKHH. 

B Tarcom caymae 	
s =a sin 4-7,` (t — ), 	 (4.2) 

rae a —aatnsumyda T—nepuod BOAHU, a aprymeHT -T2z 

HOCHT Hamlin 003u. 3Hamerme s 3aBHCHT, 04eBHAHO, OT BH6Opa Ha- 

4aAa onmeTa apemerm t H KOOpAHHaTM X. HO9TOMy AAA HeCK0AbKHK 

BOAH, HMeWIRNX OAHy H Ty we amnanTyay H nepHo.a, namerine s 
B AaHHOR TOLIKe X H B AaHHHR MOMeHT t MOWeT 6101Tb pa3404H0. 
LITO6H oTpaaHTb 9TO 06CTORTeAbCTBO, yrT6Ho sanucam %Tantalum 
colycormanbHon BOAHM B 6onee oomem nue: 

s a sin [L.t(t --x 	. 	 (4.3) 

y HOCHT Hasaamm liaga46110# OVJU. ECAH HamatmHue Tani acex BOAH 
coanarmica Hatt mu Hmeem auto c OAHOR BOAHOR, TO HONCHO BOA0WHTb 
Cp=0 H coxpaHHTb AAA cimycomaanbHon BOAHM aupawettne (4.2F 

BHA 4:Truman (4.2) noxasbumeT, 4TO oHa nepiroarma spemerm 
c neplionom T. 0Ha o6narraeT, Hpome Toro, neplumumnrocTmo H no 
aprymeirTy x. Ecam aaTb x npripaureime k=vT, TO maven% Tymt- 
nriu He H3MeHHTCH; AeRCTBHTeAbH0, 

2/c s = a sin (t x 	)— a sin 2Tr (—t --x — 1) = a sin 22-t2 (t — ), 
T vT 

CAeA0BaTeAbH0, paccTomHHe no x, panHoe 	meant TO4KH, 
naxclarimitecm B aaHHuR momeriT apemeHH B OAHOR H TOR we imse. 
BenHmHHa k=vT Ha3MBaeTCH °SUMO& BOAMU. 

Bmpaweime (4.2) HONCHO nepermcaTb Tax: 

	

s =a sin 2rt ( t — x ) 	 (4.4) T 	X • 

Baeaem o6osnamemm: 21r/ T = 0.)—xpposaa aacmoma, 21c1k=k—
aaanoeoe WC'S°. Toraa (4.4) mown() nepermcaTb caertylourau mute: 

	

s =a sin (tut —kx). 	 (4.5) 

ECAH BbleCTO Hpyroaon 4aCTOTM BReCTI4 4HCAO Horm6amin B tenpin 
(macToTa) T= 11T= w12n, TO 

	

S= a sin (27cTt —kx). 	 (4.5) 

HanoHerr, amecTo TpHroHomeTprimeourx Tymumft MOWHO BBeCTH 

noicaaaTenbHue, 4TO macro oftermaeT maTemaTHmecaym TpaKTOBKy 
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30 	 B011Hbl 	 Ira-. 

MHODIX Bonpocos Teoppm aoae6aHuft H B0.11H. B OCHOBe 9TOTO /nig 

tpopmy.rta 3ftnepa 
e4==cosp-EiMnp*). 

IlencTaHTeamag (Re e'4) HIM MITHM3H (hut+) yam storo aupwaem 
B OTR946HOCTH npeuTaanseT co6oR ToironomeTpmeccole 
cos p HAH sin tp . Tax fax 60.ilbwitHCIBb maTemaTmecxxx onepanatt 

Aerie ilp0H3BODITb C noaaaateaarnima (Pymumama, gem C TpHT0H0. 

MeTpH4eCKHMH, TO BblilliC,11eHHH pall,HOH3A6H0 BeCTH enc.:13)10am 06pitt• 

30M: BBeKH BMeCTO aocallyca HJIH callyca noaaarreaampo lipfiutto, 
riponaecTa c Heft ace He06X0KIIMbie BbI4HCKeHHH H B KOHLte Bap-Inca, 

ecru' 9TO weaaTenbllo, K TpitroHometpaftecaam thrHKKHRM, BUB COOT. 

BeTCTBeHHO KetICTBHTeKbHyI0 HAH milumpo ftacia. 

ECIIH 7 = 04, TO a • eiwt Hso6pawaei rapmonftecaoe KOKebaHHe 

C amntorrynoll a H xpyrosoti qacToTon w (c nepnckaom T —24 \. w 
ECKH Havannas 4laaa xone6amis paella 8, TO aupmenne Kone6amul 

6yneT aei (s+2) = 6e {2  • eiw2 . 06osnasas aeit = C, MM npenciaansem 
amiuntryay B KOMHJOKCHOR topme, npnmem B 9TO ampawenne BX0AHT 

xaK o6bo4Has (AeRcTspnennas) ammaturna a, Tax H naganbnas 4maa 8. 
B camom Aerie, nepexom B nwpamteram Ceiwt, rue C ae", K ,aeti-
CTBliTeat•HOti (HRH MHHMOM) macm, nasem Re (Cetw0-= a cos (wt 8) 

HAM IM (Cel0 2)-= a sin (tot TIpm nepexodle OT amn.rtaTyAu Kone6a-
BHA K HHT9HCHBHOCTH HU° o6pasosaTh xnaApaT amnAHTynm, T. e. 

BOMHO>KHTb C Ha conpmennoe shipmenme C' . Menem: 

CC' = aeo • ae -32  = a2 . 

Talcum 06paaom, MITOHCHBHOCTb nponopnxonaabna xsaapaTy HORCTBH-

TOKbHOR HUTH amnanTyAm. 
iloasysch noccasaTeabnoR tpyinumen, MU mowem nepenncam BU- 

pmeHme BOMibL(4,5) B slue 

s==aei (tot-kx) = arikx • etwt, 	 (4.7) 
a (4.6)— 	

aei (22vt-kx) = ae-i20 eiztvt. 	 (4.8) 

E0Mry, MANWCHHTO B OKHOR H3 4OpM (4.2)—(4.8), 6yueM HUM-

BBTE,  MOHOXpOMUMCKOR BOAHOR. 

lipHMOHNTOK6H0 K BBOHOHHOR TOpMHHOKOrHH ?AMMO CKEOBT6, 9TO 

CKOpOCTb pacITOCTIMIHOHHH MOHOXpOMELTWMCKOR BOKHU CCM CKWOCT6, 

C KOTOpOR rlOp9KBOTCH OT TOWN K TCH1K9 4P33B MOHOXpOWITH4OCK0r0 

KO:left -MB. DOCTBHTOA6H0, CKOpOCTI, priCITOCTWOMM 4)33U OripOKO- 

MOTO! npu nomouts Toro COOTHOMOMM MOW x H t, ripH KOTOpOM 

*) H3 3TOR 	 cangyer e -i•-= cos +—I sin++; nosTomy 

cos+ r 	  
2 
	H sin — 	  

21 
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§ 41 	 MOHOXPOMATHHECKHE KOJIBBAHHH H BORNW 31 

2m 
(pass ocTaeTcH nenameHHon, T. e. H3 Tpe6onann -T  st -(t---0==const. 

Bm4xpepeinowyg DTO comnolueme, 	nattaeM, 4TO CKOpOCTb pac. 
flpOCTpaHet151 	w =V. 1109TOMy. V HOCHT HaanaHHe 0a308012 

CK0p0CMU MOHOXp0MaTH fleCKOR BOJIHbl. 110/11,3y51Cb HHbIM supaweHmem' 
monoxpomaTamecnoil 130110114, MN mow em HafiTH apyroe nupanceHme Ans 
ckaaoHoil cnopocTn. TaK, 113 COOTHOMelliff1 (4.5) MN HataeM yCJI0BHe 

dx 
Ansi onpenemeHHH cpaaonot1 cnopocTH: wt— kx = coast, T. e. w 

noHenHo, comanaloulee c xanHum ablate. fleficTnnTeasHo, 
to 	A 	Tv 

---"T = T =..v.  
OfIbIT nonamanneT, 410, no-amommomy, TO/IbK0 ARA nycToro npo-

CTpaHCTBa (nanyyma) tpasonaH CKOpOCTb pacnpocTpaHerma CBeTOBbIX 

BORN HBAHeTCH aalla H TOR >me AAA BOAH 11106000 nepHona *). Bo 
ncex we ocTaabnux cpenax cpasonaH CKOpOCTb pacnpocTpaHennH moHo-
xpomaTunecicon CBeTOBOR BOJIHbl 3aBlICHT OT ee JVIIIHbl, T. e. v =: (13  (A). 
TanHe cpeai npuHATO Ha3blBaTb auntepzuppoutuAtu. 3TO 06CTOHTeAb-

CTBO HmeeT 04eHb 60Ab1110e allaHeHne npn pacupoeTpaHelour Hmnyabca 
CAO)KHOTO Balla. Tana' Hmayabc HupawaeTcH (pymcumen npollagonbuoro 
mina f(t). Bo MHOTHX OFITH4eCKHIC H anycTnnecium npo6nemax f(t) 
eCTI, nepnonmecnall tynnom upemenm, XOTH ente 4aW0 ona momeT H 
He 614TE, nepHoJHnecnon.' 

PaccmoTpenHe °Gwen unarm o pacnpocTpaHeHHH nmnynbca noo-
n/30/16BM mina 04eHb ympoinaeTca TeM 06CTOSITeAbCTBOM, 4TO Af05y10 

4VHKIIHIO MOHOIO npeacTaenTb B wine cymmu (Boo6une ronopn, c 6ec-
KOHe4fthIM fIVICAOM 4fleHOB) HeKOTOpblX onpeneneHlwx 4)301KIIIIR• 43 143H -

4eCKH 9T0 onHanaer, 4T0 Ilp01.1380Ababla HMIly Abe MOHfeT 614Tb ripen- 
cTannem max cymma (6ecnoHe4io 60nbworo 'mum) Hmnynbcom onpede-
dekuozo mina. flonannsnowee 60.46111HHCTBO npnemtunx yciponcTa 
nonnanHeTcH npunnany cynepnoauquu, moTopun osHanaeT, 4TO 

peoyabTaT HeCKOJIbKHX onHoapemeHHux HonneileTHHH npencrannHer 
co6o6 npocTo cymmy peayabTaTon, B143BaHablX KaHOIEIM noonencTamem 
B OTHeAbHOCTH. npuHUHn eynepnonHHHH npnmeHnm B TOM cnynae, 
nom cnoncTua nominmamen auTemu He 3aBHCAT OT Toro, Hamo-
AIITOT Jill ()Ha ywe non nencTemem npmnimaemoro no36ywnemin HRH 

He T, a 9Ta He3aBHCHMOCTb ncerna HMeeT mecTo, ecau noanencinHe He 
CTaHOIHITCH CAHWKOM CHabHbIM• Flocnonhxy np111111,1111 cynepnoarnum 
npumeHum, Mbl moncem 3aMeHHTb np003BORbHNR nmnynbc CyMMOR ero 
cnaranmmx H paccmaTpneaTb nencTime naKnon cnaramen OTAMHO• 

Patal0HaAbHbIR BbI6Op 9THX cnaraloulux, T. e. pauHoHanb-Hull sin6op 
MeTaaa pa3110)KeHHH CAOHCHOTO nmnynbca, moweT 4pe3B:s4at:1H° ynpo- , 
CTHTb pacemoTpeuHe num. Taxam paimoHanbnum pannoweHmem 
ABAHeTCH paHnoweHne Ha monoxpomarttuseckue 80AUW, T. e. npencTa- 

*) CM. no,zipo6Hee r.n. XXVII 
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32 
	

BOBHU 
	

Ira. n 

snemie np0H3BOAMOR OHICHHH B snAe COBOKynHOCTeR KOCHHyCOB H 

CHHyCOB, Demme (Dypbe. COrnaCHO Teopeme (PypEe Algae Ow-
elm *) MOBWT arm npeectamella c max06 yrOAH0 TO4HOCTMO B 
Cymmbi CHHyCOMAaAbHUx H KOCHHycOHAaAbHux cpyniubmft C COOTReT- 
cTBeHHO noxo6parmumeamnaeTyAame,nepeoeameHOLOWAMUMHOieame. 
Tlpm 9TOM, eCAH HCX0AHaA 4THKHHA nepHopma (c nepmoAosi 7), TO 
nepHoAu cnaraloluxx mycom H KOCHHyCOB HOCOAATCA B npocTOm 

•TTT xpaTHom OTHOWeHHH T, 	 (npeAcTawnenxe B smAe pft4a- 
ckypbe). ECAH )xe Thrinum He nepeolooma, TO B pasnowtHum met 
AaTCA He TOAMO xpateme, HO sce BO3MOMHUe nepHoAu (npeActimne-, 
HHe B rime ummetpasa EITypbe). rIpaKTHmecKH mecbma xopowee Hp* 
onmweHHe nonymaeTcH o6umHo, ecru' orpaHmmmtbcH He6onbmitm mmenOm 
mneHoe pima (Dypbe. 

flonbsysicb pasnoweHmem clIpbe, mu momem npeAcTaamm mmnyAbc 
▪ Bp= coBoKynHOCTH moHompomaTmmecumx BOAH. 

Bum cpeAa He c16.maAmeT Amcnepcmal, T. e. sce moeoxpomaTage-
awe BOAHU pacnpocTpamoTcH c OAHOR H TOR we 4*sculon cxopocTblo, 
TO COBOKynHOCTE. Kone6aHTIR 8 406OR Tomxe cpeAu, clumAbleasicb, 
AaeT mmnynbc nepsoHamanbnoR 4Topmu. B TaKoft cpeAe Tno6oR Hmnynbc 
pacnpocTpanHeTcH Oes H3MeHeHHH smAa, K8K menoe, TaK 4TO 4■830BaH 
cKopOCTb, HBAHeTCH B TO )xe spebol H CKOpOCTM mmnynkca. ECAH we 
cpeAa anaAmeT Amcnepcmeft, To oTAenbHue mycomAanbHue Kone6MTIM 
npumoAHT B KaKylo-nH6o Tommy xi x AaHHomy momewry ti c pasnmmmum 
nsmeneHmem B 443ax H, cmnaAusamcb,AaArr Hmnynbc HameHenmoro B16.8. 
Ilmnynbc, pacmpocTpaHolcb 8 Amtneprmpymmueft cpeAe, AulTopmmpyeTcH, 
H nOHATHe 0 CKONCTH ero pacnpocTpaHeHimi CTaHOBMTCA ropasAo 
6onee cnommum. K sTomy sonpocy mu sepHemcm rn. XIX. 

TaKHM o6pasom, B Annepriwymnumx cpeAax, K 4HCAy KOTO1MAX 
npuHaAnewaT Hce cpeAu (xpome saKyyma), TOAL,K0 CHHyCOHABAbHam 
(moHOxp0MaTH4eCKaA) BOAH8 pacnpocTpaHHeTcm 6es HCKMAeHMA H 
c onpeAeneHHoR CKOpOCTE40. B 3TOM xpoeTcH nplumHa Toro HCHAI040- 
TeAbHoro anamempw, moTopoe Hamer Ana OnTHKH pasnoweHme 41pbe 
B 0TAH4He OT HHUX m8TemaTmecKH 803m0WHUX pasnowerimg. 

CneAyeT noAmepicHyTb, 4TO Bomia HaWaBaeTCA MOHOXpOmaTH4eCKOR, 
,ecini He TOnbK0 nepuod T, Ho H amnsantyda a H magiasmag 44,7a 

CyTb BeAH4HHU, He sasucHInme OT Hpememm t. BOAH8, onmcusammaa 
oAHmm H3 supaweiTHM (4.2)—(16), npm a HenocTonHnom He 6yAeT 
moHompomaTmmeacon. Bon* soarixxammHe npH pacnpocipauemmit 
mmnynbcom, nso6paweHmsx IH8 pmc. 7, 8, 9, amnnitTyAa moTopux 
meHHeTcH c TemeHHem apemeITH, ABARKaCA npmepamm HemoHoxpomaTu-
4eCKHX 13°,14. Ihooae H3 COOTBeTCTByKmUMX 7--9 BOAR He OTBe- 

, 

MaTemammecame ycnosmn, moTopmm AonsHa ykOBAerBOpub cOyHKHHA AAR 
Toro 4ToOm ee momno ouno anpoxcummposam no meToAy typke, yaommeTmo-
pond BO scex clwanmemon npoOnemax. 
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PHC. 7. rIpHmep HemoHoxpomarfivecKoti 
BOAHm: co6puBoxa cHnycourvi. 

§ 4] 	 MOHOXPOMATH4ECKHE KOREBAHHR H BOAHM 	 33 

HaeT 4topmyne s = a sin (lot— kx) c a = const H MOACBT 6b1Tb npea-
cTaasena HO meToay $ypbe B stole cymmu 6ecicoHe4tio arisintuxcH 
citHycotia H KOCHHyCOHA. Apyrrimit caosamti, paccmaTmaemue BOAHM 

npeacTaaamT c000tt cosogyn- 
HOCTb mHoritx monoxpomaTH-
vecHnx BOAH pawn/lin-lux nepHo-
aos, a He npocTo moHoxpoma-
Tetecicym Honey. 

Ocoositt Hwrepec npeacTas-
aseT nepeuti npumep (pHc. 7). 
B Hem npeamonaraeTca, 4TO 

amnatiTyaa cHaHana pasHa nyaio, 
flOTOM K momeHTy BpeMeHH ri  RestaeTcH pamton a l , ocTaeTcH nocrnoRu-
two nce spew' OT ti AO t2 H aaTem BHOBb CTaHOBHTCH pastion HyAN). 

PHC. 8. FlpHmep HemoHoxpomamiecicofi EOAHM: 
aaryxaloatan acHrtycomaD. 

110HHTHO, 4TO BMW! peafisHasi BOAHa, KaK 6u TutaTeabHo HH BOA- 

memiamanoch HOCTOHHCTBO amniniTy.u, Barmem cariaecooTseTcTnyeT 
paccmaTpussemomy npuMepy, H6o HH worn peanbHaH BOAHa He arrca 

6eckoHe4to aoaro, a Haim-

HaCTCH H KOH4aBTCH B onpe-
aeneetiste MOMBHTM spemettn. 

t 3Ha4HT, Tam, soana He 
miarieTcsicTporo moHoxpoma-
TIPleCKOti, H60 ee amnnfiTyaa 
ECTb 4THKUMH spemeHH. 

PHC. 9. IlpHmep Hemonoxpomannecaort HOAHM: 	 ,aaHHHee locrepaaa 
Haaoaceme AByX cmycoHA 6aH3Horo nepHom t2 —El no cpaaHeHmo c ne- 

(€6HeHHHD). 	 pHoaom T, T. e. Hem 60A6- 

wee viten° BOAH asitHoro 
nepHoaa vicnyciraeTcH Ha spew' pa6oTu HCTO4HHKa, Tem 60otee MOHO-
Xp0MaTH4eCKHM OH moweT C4HTaTbcfl. Boo61ne, Hem me,aaeHHee MEHHETCH 
amnaitTyaa C Tegetlitem Hpemeitti, Tem 60aee moHoxpomamtla BOAHa. 

PaCCMOTpHM CAHAy10111,1411 npHmep, noxammalo ❑tHtl, 4TO CHHyCOHAafib-

HaH BOAHa C nepemeHHott amnatrryaoit 9KBHBaAOHTHa COBOKTIHOCTH 

HBCK0AbKHX MOHOXpOMaTH4eCKHX BOAR. 

3 Bat. 2178 r. C aamac6epr 
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34 BOJIHM 

nyCTb111a BOJIHA, Hso6paacermaa 13 tome 

s= a cOs(2nni — kx), 

rAe a— BeA11441Ha, H3Me115110I11$101 C TelleHHeM BpeMeHH HO 3aKOHy 

a A (1 + cos 2.3tmt), 

T. e. nt paa B Teverme cegyHau Rocruraloutaz 3Ha4eHlIff 24 H CTCIAbitO 

we pas o6patualow.a8ca B npo6era2 no ymasanHomy amity. Hee 
Hp0Afe/KyTOIMble MfalleHHTI. ❑pH 9TOM A eCTb HeKOTOpa51 noc mowoks* 
timpani& B TaKOM CATIae HAfeeM: 

9= A (1 + cos 2icnit) • cos (27rnt — kx) = A cos (21cat — kx)± 

+ A cos 2ittnt • cos(27rnt— kx)= A cos (2Tott — kx) + 
A 

+ T  cos {27c (tt nt) t — kr} + A — cos pc (rt — m)t — kx}. 2 

Tamo4 o6pasom, Hama BOAH3 eCTb He 4TO HHOe, Halt COBOKyHHOCTb 
A A _ 

Tpex cTp0r0 MOHOXp0MaTIPleCKHX BOAR C aMIIJIHTyAaMH A, 7  H T 

C 4aCTOTaMH n, 11+ M H ft—M. COBOKyllHOCTb 9THX TpeX MOHOXpO-

MaTIVIeCKHX BOJIH H COCTaBMIeT BaAaHHy10 HeMOHOxpOblaTH4eCKy10 Boatly,' 

H306pa)KeHH3/10 HupalmeHmem (4.9). 
110Abaynb 110Ka3aTeAbHUM/1 filyHICLI1155114 AAR BbIpaafel1H51 BMW, 

MONSHO 3/11pOCTHTb Bb1414CfieHlIA. flefiCTI3HTeAbH0, 

I 	 1 a  et (bunt- kw) 	
2 

A(1 	ei2Emt 	
2 

e 	-i2ttnt) ei 	kip) 

= A , ei (Init-kx) + 4 e t pit (n+m) t -kw] ± -14 ei I2rt (n- vs) 

T. e. npeacTasaaer co6o1i COBOKyfIHOCTb rpex moHoxpomantmeaux 
BOJIH C 4aCTOTa1411 

n, (n+m) H (t—M). 

paccmoTpenn AO KOHUa HpHseaeHaull Hume nplimep Hatay 
HpailHen HpOCTOTU MaTeMaTH4eCKOr0 pa360pa 3aAa4H. B Carlae HHoro, 
6oaee CAO>KHOr0 3aKOHa H3MeHelitla aMIIJIIITyAb1 BO BpeMeHH (11epHOAH-

4ecKor0 HAM HeIlepHOAH4ecKoro) IPH3114eCKaff CyllIHOCTb fIBAeHHA OCTIteTCH 

TOli ace camoN, HO MaTeMaTIMCKHH aHaJIH3 pa3b1CKaHliff OTAeAbHbIX 

MOHOXp0MaTH4eCKHX BOAH, H3 KOTOpb1X HONCHO CAONCHTb AaHlly10 HeMO-

HOXp0MaTH4eCKy10, 6yAeT rOpa3A0 CAONCHeeHipeoyeT, soo6wm rosopa, 
nimmeHeling Teopemu 

Paao6parmbin npubitep HCHO Hoffa3b1BaeT, 4TO H3meHeHHe aMILIIHTyAM 

BO BpeMeHH 1311e4eT 3a C06011 HapyIlleHHe MOHOXp0MaTH4HOCTII BOAHM 

H nouBJIeHHe HOBbIX 4aCTOT. 

nableHeHHe awl/1E417am BO BpeMeHH 03Ha4fleT Bapaau.HI0 IIHTeHCHIl• 

HOCTH H HOCHT Ha3BalThe ,440oyAri1411U. Moaynapoaan, mommo He TOMAH 
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§ 4] 	MONOXPOMATRUCKHE KOAEBAHHA a BMW 	 35 

amnaHTyAy, HO H 03y BOAHN. N10AyARRHA 4M3U TaKH(e onHagaer Ha-

pylmeHme MOHOXp0MaTH4HOCTH. 

B npnperkerinom npnmepe monynflumg amnmuyam nponcxomma no 
npocToMy cHmyconaanbHomy naHoHy. B peansHux OBneHHAX 06614HO 

MO/W.1MM nponcxoanT 6onee cnouHum o6panom, woOme ronops, 
HeperynnpHo (xaoTnmemag moxymnum). TaK, B nm6om BCTOWIHKe CBeTa 

nanymeHne OTaen6HUX aTOMOB, COCTaB421011.01X HCTOLIHNK, HeperynnpHo 
meHHeTcn 108 no amnniffyxe, Tax n no (Imae, Hcnumman xaonnectcylo 
monyilinuno*). 

B TOM cnyvae, icor.aa moxynnung nponcxoanT no sanoHy, 8u6paH- 
. Homy B Hamm ripmdepe, oHa oaHa4aeT npe8pameHne moHoxpomainge- 
CKORBOMM maCTOTU n BTpH MOHOXp0MaTH4eCKHe BOAHN C vacToTamHn, 
n–Em, n—m H C comeTcanyKaimmit amminTyxamH. Taxoro poaa 

rumaeticvme Ha HHUHCHBHOCTE,  BOAHU, T. e. mo8yagung BOAHN, conpo-
mmxammagcn pacmennenHem vacToTu moHoxpomaTmeacon BOAHN, 

nrpaeT 6o.manym poi*, BO mHornx OnTH4eCKIIX HEineHBRX. CneayeT 

OTmeTHT6 TpyAHOCT6 Hen0CpeACTBeHHOr0 Ha6AMAeHHR B OnTHEIeCKHX 

OnUTaX B0WACTBH51, n0A06H0r0 OnHCaHHOMy BNIUC, Boo gaCTOTa 

OnTHLIeCKHX BOAH 0 11eHb BeiniKa (nPLT,10 14); nonTomy Tpe6poTc8 OMeHb 

6NCTpNe H3MeHeHHHHHTeHCHBHOCTH,npoHomainime orpomHoeMICAO pan 

B CeKyHay, AAA TOrO 4T06N MOWHO 6U510 n0Ay4HT6 3aMeTHOe Hamelle-

HHe maCTOTH, T. e. 4T06N n±m. H n 	nameTHo OTAHLMAHCb OT n. 

Ca0A6 qacryto moxynnumw npOH3BeCTH TeXHH4eCKH 04eHb TpyaHO, 

ecnexurnme gem H RBAeHHA noaoOuoro poaa. Ha6amaarb B onTime 
TpyaHo. Tem He meHee, OHM 

OCyliteCTILTRETCR KaK B HCKyC-
CTBeHHNX OnUTaX, Tax H B He-

AOM page eCTeCTBeHHNX Anne-

Hun (o5 9TOM CM., HanpHMep, 

B rnaBe cPaCCeRHHe CBeTa9). 

YKa3aHHOe HBAeHHe 011eHb 

AUK° OCylneCTBHTb B aKyCTH-

VeCKOM OrATe, rAe MU HMeeM 

aen0 C He60n6WHMH ElaCTO- 

TaMH. ECAH B351T6 KaMepTOH PHC. 10. NkWynnHHA BcmHu, BenyCKaeM0fi 

C gaCTOTOR 100, TO AOCTa- 

T04H0 MOAynHp0BaTb nO yKa- 
3aHHOMy 3aKOHy CHny cr0 3ByKa ABa pa3a B CeKyliay, AAA Toro LITOW 

n0ArINT6 CnowHyro BOnHy, 9KBMBaneHTHy10 Tpem BOnHaM C VaCTOTaMH 

98, 100 H 102. B 911 3M AerK0 y6eAHT6CH npOCTNM OnUTOM. 110CTaBHM 

apyr npoTHB Apyra ABa KaMepT0Ha (pHC. 10), HMe10LIMX gaCTOTU 100 

H 98 (HAM 102). OHM He nacipoeHu B yHHCOH, H BOAHN, HenyCKaeMble 

OAHHM KaMepTOHOM, He B6M0ByT pe30BaHCa B Apyrom. Ho ecru!, 

Floxpo6nuil panoop BBAeHHFI m0Aynagnii MOSHO HailTS B Kane r. C. ro-
peanxa mcone6amin H BOAH6D, rOCTOXIMAIIT, 1950. 

KaMeinoHoM. 

3* 
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36 	 BOAMA 	 tt 

3aCTaBHB serum nepshin aamepTos, mu 6yAem Asa paaa 	cexpay 
HHOCHTb H y6HpaTb 3aCAOHKy M, ripsapusalouipo ero pe3OHHHCHWR 
=HK$ T. e. 6yAem moitytmposam AsawAbt e cesysAy csay ero asym, TO moAyanpoeammast BOAHa 6yAeT 9KBHBaAeHTHa (npn6nHatweamo) co-
tHwynHocTH Tpex BOAH C vacToTamH 100, 98 H 102 nTopoR KaMep- 
TOH 6yAeT OT3MBaTbal Ha OAHy HS HHX. °HUT sToro powt yAaeTcs 
6e3 BCRICHX aaTpyttneH01. 

AnanonoftwiR Pun moAynapot nepememwro Totta xopowo yAaetcs; ecnH HCH04630BaTb Ansi perHapawm RaCTOTU HOUTCOBUR gaCTOTOMeP. 
KOrAa ropptocoft ontycotwanbHmR TOK HOCTOAHHOR CHAU AeRcTeyes. Ha tlacToTomep, TO BH6pHpyeT A3NROK, COOTBeTCTBMIKHR tiacToTe 
TOKa (06WHHO 0)== 50). Ho mut 9TOT TOK npepunaeTcH nepHOAH-
Hem paa cexyway ww, ewe gime, ecam Ton moAynapyeTat 
no cntlycowtamwomy molly c macToToft 9, To, apome H3HRKa W. 
BIlopippOT 113b1,1K11, cooTseTcTsyiotuse tiacToTam (w+Q) (a)-9`. CaeayeT OTMeTHTE,, LITO MU BOW HOHATHe monoxpomametkoR 
BOAHN Ha nptmepe (mom& wuntst, Ansi WaTopott amnarry,aa a He aa-
BPICHT OT KOOpAHHaT. CIAHaK0 9TO orpatmeeHne HecypecTseHHo, a 
eonHa ocTaeTcH MOHOXp0MaTHHeCKOR npt nw6om a, nal( T /CAW a He aamtcHT OT epemertu: a= f(x, y, z). Talc, Hanplimep, B § 6 Mb/ 63rAem 
HMeTb Auto c moHoxpomaTmecKoR *lemma ecomoR, amnnHTTaa 
HoTopoll yfteaeT no mepe flatlet-um OT H3ArleHHA. 

§ b. Neprma, nepemocmmam wiemTpomarmnrmoli Bantia 
SnetorpomarmiTHag BOAHa npencTanneeT co6oR 9AeKTp0MarHHTHOe 

noamywetme, pacnpocrpamnoweecH, Hat< ynomtmanoch B § 3, B eantyme 
co CKOpOCTE.10 C, a cpene —co CKOpOCTb10 V = 	, rAe e—Lotsnetc- 
Tptmectiafi nocTomwaH BewecTea, a p—ero marmyrnast npommaemocTs. 
C 9THM snelapomarHHTHmm noamytneHHem mem sHeprile, HAOTHOCTI, 
KOT0p0P1 (T. e. sHeprile, awunotteHHaH B onwante o&bema) wwwicaeicH 
Arm anexTputtecHoro nonst Hepea 	E2, a Ansi marturrHore —me- 

pea -81LE H2. B cnytme moHoxpomanotecHoR BOAHM E ---Eosin(tet —kx) 
H=Hosin(o)t—kx), TaK LITO ameimug BOAMU nponoimuouctimma 

xeadpanty ee amtmumydat. 3To cooTHowemte mextAy sHeprHeR H 
amnnHTyAoR coxpaHHeT CHOC 3HaAeHHe H AAR mo6ott ApyrOR BOAHM, Hanimmep 	ynpyritx Boo, pacemrpmaemmx B mexamwe 	B yacT, 
HOCTK, B aKyCTHKe. 

FlpH pacnpocipaHemp snexTpomarHernoR &JAHN npoHcxoAHT nepe= 
HOC (TegeHHe) sHeprHH, now)6Ho Tom}, Hatt 9TO HmeeT MOCTO pac, spocTpartediss ynpyroR BOAHM. BORpOC 0 TO4eHHH 9HepriPt B ynpyroR 
Donne 61.4.71 anapBbie (1874 rt) pacompo ti. A. Ymosum 49. KoToptat 

0) H. A. Ymot YRINOHKR amens vinnot a Teak 04OCCif 1674• HOPINNWO COW/MK l'OCT'Znatt 1050, "Pi 1"2001 
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§ 51 	SHEPTIM, 11EPEHOCHMAR SABKTPOMAIIIIITHOn BOJIHOR 	37 

AOKa3aA o6umo TeopeMy o HOTOKe alieprnm B mo6on cpeae. HOTOK 

sneprini B ynpyron Bonne 310)KeT 6wTb Bbi4HCAeH aepea Beannanw, 
xapanTepTopolume norenumwabnyto aneprrno ynpyron Ae(popmaumn H 

nwiernmecnylo sneprnio ABH,KeHHe %cm ynpyron cpeam. nAOTHOCtb 

TIOTOKa aneprinT abipawaeun C nomouthio ClieHHaAbHOTO senropa (Bearop 
Ymoaa). Armaorninwe paccmorpenne ona3maaerca na0AOTHOpHbIM H AAA 

9AeKTp0MaTHHTHbIX BOAH. maecTnoff crenenn MOWHO yll0A06HTb 

sueprnlo saerrpmmecnoro nona noreannaabnon aneprun ynpyron ae(pop-
mamma, a aneprtno maranTnoro nom— nnnewnecnoti sneprnn ABH)Ke-

HMI nacTen aecOopmnposawroro Terta. Tan we Kan H B c.rtymae ynpyron 
neckopmaunn, nepeaana sneprun OT TO4KH K Tonne B saenTpomarnwmon 
&wale cam3ana C Tem 06CT09TeAbCTBOM, 4TO BOAtibi snenTpumecnon H 

maTHHTHOH nanpawennocrefi HaX0AFITCA B OAHOR 4m3e. TOM BOAHa 

namaaaerca 6e2ytiou. 21anwerme sneprinT B 6erymen ynpyron Han 

saenrpomarmiTmon BOAHe yJtO6Ho n3o6pawaerca npn IIOMOIUH BeKTopa S, 
KOTOpbal MONCHO &MO 6w Ha3BaTb BenTopom nomoma atteptuu H KOTO-

pull 110Ka3biBaeT, nanoe KOAH4eCTBO 9neprtm npoTenaer B Bonne 3a I cen. 
mepea I cm 2 . DAR 9ACKTp0Mal- HMTHbIX BOAH BeKTOp 3TOT Ewa Baena 
nothitinrom (1884 r.). Ero yMecTHO Ha3b1BaTb senTopom Ymosa — 
IlotinTnara. 

HeTpyAHO HanTH BbipmeHHe aroro BeKTopa AAA npocroro caynaa, 
paccmorpennoro Ham! B § 3 H ampawaroutero pacnpocrpanenne nao-
cnon saenrpomarinturon BOAHEI BA0Ab OCH X. YMHO>KHB (3.4) Ha H 

H (3.5) Ha E H CAWKHB, noaymnm: 
(u) 	c d (EH)  
dt — 	47c dx ' 

I 	re 
rge u 	 CCTb HAOTHOCTb arleprnm. C apyroll CTOpOHN, 

paccmaTimsaa HOTOK sHeprum S, BX0AHLUMR H BbIXOAMIHHA H3 saemen- 
Tapnoro ofrbema, nanaem ampawenne Hamel-fermi naoTnocrn sneprun 

d (u) 	OS — . Onma 
dt 	dx 

S= 	 (EH), 	 (5.1) 

4TO npeAcTaanneT co6on mucaerume BbipaweHHe BeKTOpa YMOBa — 

HORHTHHTa AAA saenTpomannurnon BOAHbi 41. 	HacaeTcH HanpaH- 

AeHHH BenTopa YMOBa —HORHTHHra, TO OH neprieHamcyampeH K 

YPeelleanm MaKceenia He rHurblealor AKCne_pcHH. B earme AHcneprH-
pyKnHeR epeal oKoH44TenbHoe swami-me Hetropa YMOBa--Florminura ecucpa-
HHeTcH, Ho npemeHelmbHi B TeKCTe yuporneHnbol emeoA He ilpHroAen. 

CyntecTeeHHO aarnerwm, 4TO reopema Ymoea— IlocurTHHra AaeT npaeHninme 
phipazeHHe Ana HoToKa aneprun cKaoab 34MIEWyMy10 noeepxHopTe. 1103TOMy 

d)opmy.ruiponarb ee Nat; rreepptefine, 4TO dq Aaer Konwieciso sHeprryit, 
npoxongutee B e4muitty apespaim 4ape3 naoutamcy do, aoo6ute r080p8, II.4baa. 

TtIKOO 70/1110101HHO HMOOT C14121C4 AHILM Toraa. Kora paamopb; de Komitot pQ 
optimum c polott 4940; apeKeNKor9 09 ✓ 41 

no apemerni 
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440,. 	,idor 

Pm. 11. BextopH E a H a 6eryateli 
Bonne Hnomma B 03e. 

38 	 8011Hbl 
	

Ira. a 

HJIOCKOCT11, npoxoanateft 4epea BeKTOpb1 saeHrpHvecHoti H marHarno$ Ha- 
npsnneHHocretl, T. e. B BeKTOpHOH chopme M0)KCT 661rb HanHcaH B o6ujeM 
Blue: 

(5.2) 

CBOHM nanpaaneaHeM aemTop Ymoma--11olimmira onpaReAseT Ha-
npameHHe nepemoca smeprim BOAHbi H moaceT obab BO mmoritX Wait 
HpHHHT 3a manpamemme aria. He mayer, maxi), sa 6bmanOnxi 
nonfarm aria am nollarme reomerpmecHon INTIM H He amen NOM 
coomercrapomero o6paaa B oCtaacm BOJIHOBNX npeacramenall i  Aisit 
KOTOpb1X anon Heatop Ymoaa—flothrHHra. 

ECJIH MM Hmeem moHoxpomannecHylo merrpomarturrHyto amity, . 
pacnpocrpamompoca north X. TO ona npeacramaer co6o11 come. 
HOCTb. BOJ1H Tana 

E. 2=sin 3L` Q —Lc ) H 	
v ) 

	 (5.3)- T 	 lip 	r 
B COOTBeTCTBHH C (3.8). Boarim (5.3)Kao6pawaKaca(pmc. 11)TaK, 4TO 
mexTop E H memTop If oAmompememmo HOCTHTMOT mamcmmyma H Mom-

myma,T.e. HaXOARTCR B otase,m amp-
rNA TelleT B4036 X *imp 44. 

Ha HBAOWeHHOR KpaTko Tibpan 
MaKcaeaaa cae,ayeT, 4TO sneKTpomar-
HHTHOe mo3mymemme HOAHCHO pacmpo-
CnAHATEXA B AmsnemTpmme CO cKo-
pocTmo v = cflATit. Ana aaKyyma 
• =. 1, T. e. CKOpOCTb pacnpo-
CTpalietflifl saeKTpomarKumott BOAHM 
B BaKyyme c = 3 • 10i° cmken, .apy-
ram' caw:iamb commaAaeT CO CKO-
pOCTWO cam. 3TO oCBOBHoe aa-

mAmmemme npmmeno AlamcmenAa K MUCAH, 9T0 CBeT npeAcTammeT-co- 
60 wiemTpomarmmTmoe ABAHHHB. HaBHCHHHOH flume coomouleithe MaK--t-- 
CBeaAa V=C/V 	nosmomieT ompeAeAmTb 'mime SH30By10 CKOpOCTE. 
CBeTa (snemTpomarmamoro B03MyHteHHH) BAH aKs5oro AH9AeKTIMiKa. TaK 
KaK c/v = n — noxasaTeab npeaomaemia Cpeabl, TO, coraacKo MaK- _ 
caemy, n = V els, T. e. noKaaaTenb npenomaemaa cpeaw oKaamaaeTca 
CBH3aHHEIM C Apyrimm KOHCTaHTaMH, mapamTeloymmmmmcpeAy, mmemmo, 
C HH3AeKTpH4eCKOH ROCTOHHHOH S OdaTHRTHaR npommmaemocTb AAR 60Ab-
LUHHCTBa Ten onmama K eAmmde; 'Tome Toro, Am' npougccos CTOA6 
60JBAHOR MaCTOTIA, KaKHMH BBHHIOTCH CBeTOBMe HUHU, MM MOHWM, K3K 
noma3mmaeT HCCAeHOBaHHe, Be/Mg/Hy MaTHHTHOH npommaemocTmCWITATE, 
paanoR enumme Ana alcati cpe,abi). 

,Ilanmetimee HccaeaoaaHme noKaamo, OHHHHo, 4TO noKaaaTenb npe-
A0MaEHHH 3aBHCHT OT LiaCTOTM (Annepcx4 Talc 4TO 'mom Manama 
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61 	KAACOH4'OCA11H4 HOAH. HOHRTHE 0 flOARPHaARHH 	 39 

HywAaeTcH B ycoeepmeHomonaHHH: HeAbBH BOAb30BaTbCH nenocpma-
CTBeHHO aHamenHem AnsnexTpwlecxon BOCTOHHHOB, BaHMCTBOBaHHON H3 

OfINTOB C HOCTOSIHHMM enewrpmmomm noAem (cTaTmlemag AH9AeKTpH-

4eCKaH HOCTOHHHa$), a HaAo HpHHATb u pacneT snameHHe Almemrpmm-
CKOn HOCTORHHOA, xapawrepHsyrouren cpeity noA AencTrinem oucTpon 
nepemeHHoro snexTpwiemoro nom{ (AHHamnnecAmi AHenexTpmmucag 
nocTominam; CM. FA. XXVII). 

B nacTomnme :yam mu pacnoAaraem o6wmpHumH Aamiumn, Aoxa- 
sunammumn Tecnym CB83b mammy CHITH4eCKHMH H 9fieKTp0M3FHHTHNMH 

HBAeHHHMH (snexTpoonTnAa H MaTHHTOOHTBKO, TaK 4TO eAexTpomarHHT-
nag Teopml cneTa HBAHeTCH TnepAo 060CHOBaHHO1 KaK C TeopeTme-
CKOn, Tax H C sAcnepHmeHTanbHon CTOpOHN. 

§ 6. KnaccuOmmansi BOJIH. 110HATHe o noagollmorm 

pacnpocTpaHeHHH monoxpomaTmcxon BOJIHbI MU ncerAa MOHleM 

HafiTH reomeTpnneceoe mem 'roman, HaX0AHMHXCH B Oall0fi cpase. 31Ta 
COBOKyHHOCTb T04eK npeAcTannHet co6oft nonepxHocTb, nasmaemym 
Opountom BOAHN. B 4aCTHOCTH, nonepxHocibm onmett (1M3U. T. e. 
CITOHTOM BOAHM, HBHTCH Taxme H nonepmfocTb, Bee T04KH Acampon 
orimovemeHHo HenuTunaxa Homy:name, BMIlleAlliee H3 HCTO4HHKa 

B nexoTopun MOMCHT t. 310 nocneAHee onpeAenenHe cpponTa BOAHM 

yAo6Ho npnmensab H B TOM °Irma, AorAa mu Hmeem Aeno c conoxyn- 
HOCTEM MOHOXp0MaTH4eCKHX BOAH, BbIXORHIONX H3 HCTO4HHKa C paaHNMH 

cpasama (HanpHmep moHoxpomaTHneme HsnyHenHe MHOTHX He3aBHCHMUX 

aTOMOB), HAN Horn HCTO4HHK HOCNAfleT HemonoxpomaTnnecxym BOJIHy 

(HmnyAbc). 
ECAH HCT04HHK BO3MyrneHHH mu. man (TO4Ka) H CKOpOCTb pacnpo- 

cipaneHm: nosmymeHHH BO nee cTopoHu OAHHaKOBa (HsoTponHast cpeAa), 
TO, 04eBHAHO, (PpOHT BOAHM AOAMeH HMeTb BHA ccpepnnecxon nonepx- 
HOCTH C geHTp0M B HCTO4HHKe. B TaKOM cApme BOAHa HasunaeTcH 
ofiepueecaoa. YpanneHHe Taxon moHoxpomaTmeceon apepmemon 
nonHu 6yAeT: 

s 	ao sin w (t a-1  sin (cot —kr), v 	 (6.1) 

rAe ao --amnAnTyAa Ha paccToHHHH r = 1 CM OT HCTO4HHKa. Bupawe-
Hlie 9T0 noxasunaeT, 4TO amnAnTyAa apepHneexon BOAHN yMeHbUlaeTCH 

nponoinmonaAbno paCCTOHHHIO OT HCTONHHKa, a cneAonaTeAmm, HHTeH-

CHBHOCTbBOAHN, nponornmonaimnaHAnaApary amnAHTyAu, ymeHbumeTcH 
Han AnaApaT paccToHHHH OT HCTO4HHKa, H60 eneprHH, nepenocHmaH 
nonnon, pacnpenenHeTcH Ha ace nospacTammym nonepxnocTb. 

CT oro ronorm, UtepH4eCKag BOAHa COOTBeTCTByeT HCTO4HHKy TO- 
qemioro paaMepa, T. e. npeAcTammeT a6cTpamuno. ()Ammo /lame npn 
HCTO4HHKe xonetmoro pasmepa (PpOHT BOAHH Ha AOCTaTO4H0 60ANUOM 

paCCTOHHHH r oyAeT apepwieceon nonepxHourbm C AOCTaTO4HIAM flpH- 

6AHWeHHeM. 
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40 	 WHIM 	 Inc n 

B flpaKTIPICCKOH 011THICB BAB MHOrla man MOWN MUTE, 00HT 
akepmmecmmm, ecam paccTommme r npeaocmoamT ammamme paamepu 
IICTOmHHAa B AeCsab paa BAH knee. B STOm caymae aamom y6mmammm 
HHTCHCHBHOCTH C naaApaTom paCCTOHHHH BNHOAHECTC2 npaiminecica 
C AOCTaTO4H0fl TO4HOCTIA0 (CM. § 7). 

04TOHT BOAHM nepemewaeTca BA0AbHallpaBA9HHH HOpMaAHK(OpoliTy. 

B cAymae ctepamecaoH BOAHM Hopmaaa 9TH coanatiamT c npomaeHamma 
H3 HCTO4HHKa paBaycasal-BeaTopama, BAWD, moTopum nepenaeTcs B03- 

Nprulemie H3 HCTO4HHKa H KOTOpMC HBARIOTCA apama. TaKIIM o6paacm, 
pacnpocTpamemme (ppm c4cpmnecnon BOAHH npommAmT6nkumaynad 
Connaaemme manpanaemmx pacnpocTpamemma liTOHTA BOAHN 	Arlen, 
mem mmemee mecTo maoTponmon cpeae, 	cooaroaaeTca, mob6mte 
romp% B caymae BHIBOTpOnlibiX cpea (cm. § 138) *). . 
am CAUMAOCE, ROCUTOLIHO 60ASUIHM, T. e. 	HECOAHTCA 

Onalb ammo OT Mann na611100XMIA, TO (ppm BOAHbl npeAcTammeTcs 
4aCTWO ccilemecaon noaelpinocta 049146 60A6MOTO paAmyca. Ee MOIKHO 

C AOCTaTO4HMM nproaaweliaem C4HTaTb INIOCKOCTE.M. BOAHa, 4TOHT 

xoTopoM npeAcTaanseTca HAOCKOCTMO, HaasmaeTca nAOCK0a BOAHOR. 

&AN OCH BoopaimiaT amoloaribi Taa, 4TO HAOCKOCTbtppoirra napaAtierma 
HAOCKOCTH ZY, TO ypainielmie TaKOH ntiocaon morioxpomaTmecaoti 
BOAHN ameeT BHA 

s a sin o)(t — —x ). 	 (6.2) 

BOCTEHT9AbH0, H3 (6.2) cnenyeT, 4TO HOBOUOCHOCT6 OAHHaKOBOM 03M 

onperietaleTca ycncialem x.----const, T. e. ace TO4KH MAOCKOCTH, napaA-
Aenstion ZY, HaKOARTCA B OHNHaKOBOR tan. 

cpporiT naocaoR BOAHN nepememaeTcm napannenbmo camomy ce6e, 
TaK 4TO nyTa OTA9AbHUX ynacTicoa nnocmom BOAHM napaAneAblim meWAy 
co6oft: nnocmam Bonn xapaiereplayeT napatmeabmun Firm Aria. 

B COOTBOTCTEHH C 9THM HHT9HCHBHOCTb BOAHM, T e. stiepraa, npo-
xoasaaasi aa 1 cox. nepea 1 C.U2 nosepxliocTa, OCT8OTCH Beaamemion 
AAA ricex ananeirafl noopAralami x, a cReamaTeahno, H amnAmTpla 
BOAHN a.He 3aBHCHT OT X. liO06X0AHMO OTMCTHT6, 4TO naocaas BOAHa 

TaKHW RBAACTCH nrixatiaaamileft. ileacTimiTeAblio, AAR Toro 4T0611 HCT04 - 

*) nog nanpasnelinem pacnpompanenaa mm nimaimaem aanpaimenne, miloab 
BoToporo pacnpocTpaimieTca ippon BOMA, T.e.aanpameme, nepneaanuarame 
K nmepxHocTH HOCTOHHHOfi cpasm. HaripaBaOHNK 970 06M4HO comaaaeT c Hanpa-
BACHHCM pacnpocTpaHemn sHeprHH (ariom HAH BBKTOpOM YMOBa---ITORHTHHT4 
1109TOMy 4aCTO He Redraw paaaninuf mexay 9THMH asymn HanpamemisimH. 
OAHaxo B lane cayvaea (HanpHmepxpmaaaoonTinca, inmeHHe noaHoro myTpell-
Hero orpaaceinni) 9TH KBa Hanpaimerm He COBHaKalOT. TaK icalc Begropw Haulm-
/KCHHOCTH E H H Hcerria nepneworxyampHm K B9KTOpy 3/mosa--11ofiHTHHra, TO 
B ynownlyTmx cnytiaax HO xpailliert mepe oAHH H3 9THI BKKTOpOB HanimmeH-
HOCTH He nepnenAHxydulpen K Hanpmemao pacnpocTpaneHHH, Tax 4TO siteirrpo-
marl-limas BOAHa B 9TOM carme He ABARBTCH cTporo Hempel:1'mA. liccaeAoriaHHe 
noxastameT, 4TO aasAmTernie 9TO OTHOCHTCH K aesTopy 
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§ 6] 	KRACCHOHKAHM BOAH. HOHATHE 0 HORAPH3AWAHH 	 41 

HHK mann naocxyw BOAHy, Heo6xcommo, wroom OH 6ma yaaireH 0ec-

KOHe4H0 ;wench TaK KaK BCHKHA peaabHun HCTO4HHK HaRy4aOT 3a 

1 cex. rcoHenHyw oireprnw, TO npa TaKOM 6ecimmenno yaaneHHom 

HCT04HHKO Ha orparimeHnuft y4aCTOK Howim npwaeTcH 6eclame4no 

maaax sHeprrui. 
BO3MONCHN H apyrire meToam 06pa30BaHHH Hammon BOAHM (HapaA-

ACA6HOTO nrwa). Thu woro MONU10, Hanprimep, 110MOCTHT6 HCTO4HHK 

B toxyce KaKOR-AH60 OHTH4CCKOR CHCTOMM (connamwrop). Coanaxo H 

B 9TOM carwe HOB03MOWHO moro ocrue-
CTBIffb nnocxyw BORHy, nepearuourro IcoHen-
Hoe KOAH4OCTBO sHeprair. AAA Toro nToom 
mummaTopHoeyeTponcrwawranocTporona -
panneabHun nynox, Heo6xonnmo, HToom HCT04- 

HHK cneTa &in cTporo commuter' C cpoxycom 
cHcTemm, T. e. HCTOUNK KOAACH 6WTb TO4C4- 

HUM B maTemamecicom cmmule wroro cam. 
Peamarme HCTOMHHKH, innynawnnae xoHenHoe 
KOAH4CCTBO slieprint, apoTHweHrimrl He moryT 
6b1TbiO4m0coemeuienbicepoicycom onTrimecicon 
CHCTeMbl. HaKOHOLI,, cama oninneacan cHcTema, D 	10 sHC. ."... M aapanneHan KO- 
He 06.4KaaNNEKB HHKaKHMHnorpeumougmii, HO RO6aBHA B ecTecTneHnoll 

ocyurecurnma. B qaCTHOCTH, HaAH4HO argpair- 	nonepenHoPi name. 

UHH, rayropag npnrwanaamwo HeyapaHnma, 
nouncmaeT BO3MOWHOCT6 nonyneHmn CTpOTO napanneammx nrwon. 
floaraembin npu nomount HonnamaTopHoro ycTponcTea nricac He 6yrteT, 
cneacwaTeabHo, cTporo napannenbram,a BOAHa 6yKOT OTAIPMT6CH OT HAOC-

KOR. TaKHM o6pa3om, cTporo anocHafi Hamra He HmeeT peanbHoro cmucna. 
flparcinnem cneToirari Horn, nocmaaemag 3Be3aamn, moweT C4HTaTbCR 

ITAOCKOR;COAHHO,BHUMWRyrnoBoRallameTpKOTOpOTO °KOMI 1 /2°, aaeT 

BORHy, 3aMeTHo oTawmpo OT HROCKOR; BNACAHB 4aCT6 9TOR BOAHbl npn 

HOMOUIN rumpparmm, pasmepm KOTOpOR CKOR6 yroarto maam HO cpanHe-

HMO C ee paccTonwrem a° Conwra, MW maperxem nynox, xpafirme arm 
xoToporo COCTaBAT meauty coo= OKOAO V2°  (AHOaKHH51 BO BHHMaHHO 

He npmrHmaeTcn). Xopoiuee HonaHmaTopHoe yciportano moweT ofiecne- 
WITID nywal, oTcTynneHne KOTOpMX OT napannentarmx He npenbnuaeT 
KOAH MHHyTN, ecnn HCTO4HHKOM CJI)KHT MaACH6KOC cum ocneureHHoe 
oTnepone, rummeTp xoToporo meHbwe 0,1 Atm. TaKoe HorummaTopHoe 
yeTpoRcTao aaeT, KOHO4H0, cpawinTenbHo maim CBCTa. 

()UMW 3aKOHN BOAHOBOTO aBHAOHH4 OTHOCATCA B OAHHaKOBOR cre- 

nem/ Ham K npoaoabHum, Talc 11 K nonepernrum nonHam. flosTomy ()Helm 

MHorHe HBACHHR nmewT mem KM Tex H apyrnx BOAH. B ortHom OTHO-

CUCHHH, OKHaKO, nonepelmme BOAHN OTAH4aWTCR Hammon OCO6OHHOCTMO. 

FlOOKOA6HNO KOAC6aHHH CHMMCTOH4HN K AHHHH pacnpocTpaHennri, T. e. 
aetIcTwre xx Ha mo6on Hocnparmmalownil npx6op He mower' mernabca, 
ecarr npuOop 9TOT 6yACT HOB0pa4HBaT6CH wmcpyr Hanpasnewin 
pacnpocTpaHerwn.Opanonepeimmx wenonnaxycnomm BORCTBHA BORHW 
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42 	00TOMETPINECKHE nOHOTHa H Balninnu 	frn. nt 

Ha npHoop moryT 6lim pa3aHLIHN B 3aBHCHHOCTH OT Toro, npottoto- 
ANT an nonepemtioe-Hone6atme B TOR HAN HHOR MOCKOCTH, npox0AR- 
men mepea anNW pacnpocTpaHeHHR. lin pile. 12 110Ka3aHLI HettoTopme 
113 BOMOWHIAX HanpaBAeHHR goAe6aHHA AAR nonepention BOaHu, Kay. 
men OT Kerrewa K Ha6AmaTem. 

YHasaHHaA oCo6eHHocTB nonepesnux BOAR ROCHT Haulm no4apmr-, 
aaauu HX. ECAH HanpmenHe nonepegHoro KOAe6aHHH COXPAAHOTO, 
B OAHOH HAOCKOCTH, TO BOAHy Ha3UBMOT 114OCK0- HAH npamoitusitai. 
nosnpumeaumoa. BOSMONCHU H Apyrite, 6onee caomue THnu nonspie. 
aautot nonepemHon BOAHU, npH KoTOpmx KonedanHe BeKTOpa, OCTOM.10 
B naocKocTH, nepneHAHKyaapHoR K HanpaseHHW pacnpOupammOSB, 
nmeeT 60aee cnownuR xapaKTep (KoHea BeKTOpa OnacusaeT WM* 
Hail ompywHocTb--snnatummecHaR HAN xpyrouti nompitaamitR). 

l'JIA BA 

4)0TOMETPWLIECKHE HOWITHA H WAHHHH61 

§ 7. OcHoslime HOHRTHA 

BonaencTane cam na ran Han maxotl-noo apyron npnemnin anna-
paT COCTOHT npexcae 'Kern B nepenge vanity perncTimppoutemy anna-
paTy sHeprnn, nepeHocHmoR CBCTOBOR BOAHOH. llosTomy, npemme mem 
paccmaTpHBaTh aaKoHm onTimeciam ABACHHH, MU AO4WHIA COCTaBHM 
ce6e npeacTameHne o6 namepeHHH CReTa OPOTOMeTp00, Kgropoe CBO-
AHTCR K HamepeHnio 9HepCHH, npHHocamoR CB9TOBOH BOAHOR, HAN 
R Hameperuno BCAH4HH, Talc HAN Haase CBA3aHHUX C 9TOH sHepremme-
cxoR xapaxTepticinnoth flpexcae Bcero Heo6xoAHmo AaTB onpoaeaenHa 
Tem BeinvinHam, KoTopue (pHrypappoT B HamepHTeabHoR HpaKTHKe. 
131160p 9THX BeAHLIHR isoycacamen OCO6RHHOCTAMH npHemHux annapaToB, 
HenocpeAcTBeHHo pearappownx Ty HAN wino Ha 9THX BeAH4HH, 
a TaKWC BOSMOMHOCTE40 OCTIUtTBACHHA 9TaAOHOB AAA RocnpottaseAemaat 
9THX BeARgHH. Ilpn cpopmyanporme TeopeTHBecKnx EtaKOHOB HAN HpaK., 
TH4eCKNX BUBOAOBB pasHoo6pasiluxo6nacTax(TeopHansayBeimmcBeTo-
TexHma, OHTOTeXHHKa, 4manonomecKaa onTHKa H T. A.) oKasumeTca 
HepeaKo yao6num HOA690BaHH9 TO OAHHMH, TO Apyramn Ha BBeAeHHux 
BCAHAHH. 

arum ootacHaeTcamHoroo6pame (poTomeTpHmecKla hoHNTHR, K pac-
cmoTperano KOTOpUX mu nepexoasim. 

a) floToa arlucToli &Imprint, (10. lipeAcTaBHm ce6e HCTOAHRK meta 
HACTOALASO MAAUX pasmepoB, KTo6u Ha HeKoTopom paCCTOAHHH OT Hero 
MORCHO 6mno C4HTAT6 nollepxHocis, pacnpocTpaHaKaheRca BOAHU apepH-
BecKoR. Taxon HCTOAHRK 06614HO naausam rnottertmum. 

PACH0A0WHM Ha nymt arnicToR sHeprHH, HayuieR OT Hauler° HCTOge 
HHKa L (pile. 13), manyto-HHOynb manyw nnoutanny a H H3MepHM KOAH- 
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§ 71 
	

OCHE:IBM:dB HOHSITHSI 
	 43 

Hecteo sHeprHH 	npotercarowee mepes sty nnouranKy as spew/ T. .11na 
stoti Hem/ MO)KHO HOK0b1T6 mummy Bewectsom, nornowatowirm BCIO 

nanwourylo sHeprwo (Cana), H 113MepHTI, nornoureHHyto sHeprwo. OTHO-

uterine 
a = d , 	 (7.1) 

norcanualowee KOAH4eCTBO nrawrotl stmpru, npoteicalouretl upes rum- 
Lamy a sa eAHHHIly Bpemernt, T. e. Atowmocmb CKB036 nosepxHoctb a, 

Han/Baena nontolcom nyucton 
sHeprwr 4epe3 nonepxHom a. 

TaK KaK AriliCTaR sHeprum 
B comopon.Hoti cpene pacapo- 
ctparwetca ripswommetWo, TO, 

11p0BeASI 143 TOWN L a/mat/auto 
nosepxHoctb, oupalowyroca Ha , ,„ 

rriC. 13. K onpenenemo MIAMI (nom 
KoHtyp nnowanu a, MEd no- 
nyum KOHyC, orpaHmumalowel 
Haab notoKa, Hpotertalowyw %pen ai  Ecru/ sHytpu cporun norno-
weHHH sHeprHH Het, TO Hepes mo6oe cemeHHe 9T0F0 xollyca npoteuet 
OANH H TOT we HOTOK. Ce4eHNe Konyca apep14ecKo11 nuepxHoctino 
C Herrrpom a L Hcparmycom, paBHb1M eurnme, nazi' mepy tenecHoro 
yrna Konyca dQ. ECAH HOpMaAb K TICIBepXHOCTH a coctaanmet yron 
C OCb!O KoHyca, a pacctonue OT L AO Hnouranu CCM R, TO 

dQ — 	"s  R2 • (7.2) 

TaKHM o6paaoM, 101AeReHHaTI Hamm 4aCTI, notoKa npuxororror Ha 

tenecHull yron 9TOM MM npennonaraem, 4TO Jamentible pas-
mepin macuturt a ?A a Am RO CpaBHCHHIO C R, TaK 4TO dQ-11e50AbILlafl 
Hemmula N BHyTpH dQ IIOTOK MOWHO CLIMTaTI, paaHomeprnm. llonHutl 
nOTOK, HAylaHH OT L no, acem Hanpaanemram, 6yttet: 

d0. 

❑ OTC11( eCTb OCHOBH0e noutHe, Heo6xonome AAH 011eHKH mane-
CTBa sHepru, nporuncarouren B Hawn HpHoopu. &ramie notoKa cyme-
CTBeHHO He/Axon/4mo rma pacute 2thorux onumecux yap/Acts. TaKoll 
npmemrw, KaK, Hanpwrep, cpotosnemeHt, HenocpenctaeHHo pearapyet 
Ha HOTOK (CM. § 85). 

6) Cum meta, I. Beawinny notoKa, npfixonsueroca Ha eartimuy 
tenecHoro yrna, Haab/Haw canal ceema. ECAII 110TOK 0, now:anaemia 
Hamm NCTOMMICOM, panomepen, TO 

ArdliCTOH sneprurn. 

41; 	 (7.3) 
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PHc. 14. K BbiBoAy BMpaweinui Te- 
necHoro yrila B noanimmix Koopm- 

HaTax. 

44 	 •OTOMETPHHECKHE HOHRTHH H EHHHHabl 	 [NI. In 

CCTb donuunau cHaa cHeTa no alo6omy nanpameHmo. B carat He. 
parmomepHoro HOTOKa BeJIH4HHa zyz  npeacTannan HAM cpenmolo cnay 
am it Ham:nano] cpeduea egbepurtecicofi ROQ enema. Ana onpezte-
lleHIN HCTHHHOH Mb! arra no HaHomy-aH6o Hanpaanemoo Hallo tibiae-
aliTb HOCTaTOLIHO Maablil sant-input, Tertectibth yron dg anonb noro 
nanpaHaerma H Hamepwrb cHeTonoti nOTOK d4', npHxonHatHRcH Ha 9TOT 
Tenecttbal yroa. 

Om cam no Aatmomy Hanpamettmo oripeLteinnta coomowettnett 

dt 

' 	 (7.4) 

OnapanepHamas nApaHHoe HanpaanenHe yrnamH umpou cpaillOn-
roTm 0 B HBOTOpOg nompla cmcieme KOONINH8T (poc. 14), IMMO 
0603Ha4HT6 cHay cHeTa no namomy Hanpannemuo gepea e .&alma 

na ern, 	 H 6. 143 pile. 14 
Haccreyecr, HTO 

dQ = sin cp dcp de 
cneaoHaTeabHo, 

d4 =1, fi sin cp dcp d9, 

a flOalibill nOTOK 

0= f dO f lc 0  sin dcp. (7.5) 
0 

ECJIH / He 3aBHCHT OT cp H 0 
(panHomepubin nOTOK), TO 113 wroro 
(Amer° COOTHOMeHHH cmAyet: 

zlict 	(7.6) 

061maH BenHBHHa nOJIHOr0 cHecronoro nOTOKa xaparrepHayet Hairy-
yarommil HCT0411HK H He mcmaer 6b1Tb 3/mailmen HHKalandll orrnmemmil 
clicTemamm. ,151,efiCTBHe 9THX cHcTem mower antIlb CBOAHTbCfl K nepepac-
gpedeattto cHeToHoro notoKa, Hanpmmep 6o.abwett KOHLIeHTpaHHH ero . 

no HeKOTOpb4 H36paHumm HanpaHnermwm. Tatum o6pa3om aocTura \eits 
ysenumeHme CHabi CBeTa no aaHriblivi Harman/m[4[mm apH coomeTtrapouiem 
ymeHbmeHHH ee no Apyrim HanpaHneHHam. TaKoso, HanpHmep, AeHciame 
cHrHaabHbIX annapaTon Hall npoxcen'oporc, nO3B0aHIOULHX rum nomomm 
licTOURIKOB, 06JiaaalOILWX cpeamen c4xpmecHon CHAOfi CBeTa B HeCK0AbK0 
COT crieHell, CO3aaBaTb nO OCH npowerropa cHny cam B Mtia.aHOHbl 
crtemen (CM. ynpammenHe 121). 

OCHOBHOH cHecroirextmmecHHPI 9Tan0H ecn. 9TaAOH CHUM csecra 
(CM. § 9). 

B) OCHeilleHHOCTb, E. OceeNevotocmbro E Hammaetca Be/W*1n 
nOTOKa, npliX0aHlHerOCH Ha eammuy 1105epXHOCTH. T3K, OCHemeHHOCTb 
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§ 71 
	

OCHORHME 110HRTHR 
	

45 

nnoniaAau a (pHc. 13) CCM 

1 (152 	!cos  a 
E =-- 	— R2 a 

[Ha ocHoHaHHH (7.2)]. 
flonyveHHoe nipaweHne 110Ka361BaeT, %ITO OCBeIlleHHOCT6, coaAane-

maa tltOttettliblit VICTOLIHHKOM*), o6paTHo nponopumonanana anapaTy 
paCCTORHHH OT HCTOIMHKa AO nonpxHocTH H npHmo nponopaHoHanbna 
Hoomycy yrna, cocTaromemoro HanpameHHem neTonro noTolo (onto 
ymoro aoHyca, nyTpH HoToporo HanpaangeTcH flOTOK) C Hopmanm 
K oneuraemoil nonpxnocTH. 3TO eCT6 OCHOBHOU 3aKOH OCBeilleHHOCTH, 

coannemoM T011egHNM HCTOWIHKOM. 

,(4AR npornmmemiux HCTOLIHHKOB MN mowem paa6HTb nonpxHocTI, 
HCTOLINHKOB Ha unemeHTapnue }mom (AocTaTomno manue no cpano-
HMO C R) 0, onpeAenn OCBCHLeHHOCTb, coannempo KaWANM H3 MIX 

no auoHy o6paTHux amApaTn, npoHnTerpmponTb aaTem no ma 
11.110111UAH HCTOUHHKa, 	 KOHM10, BO BHHMaHHe 3aBHCHMOCTE, CHAU 

CBeTa OT HaripaBAeHHH. 3aBHCHMOCT6 OCBeHleHHOCTH OT R OKaMMTCA flpH 

STOM 6onee encomia. ()Ana° npn AOCTaTCUIHO 50ASILINX OTHOIlle-

HHIO K BeAWMHe HCTOUHHKa) paCCTORHHHX MONCHO 110.3630BaT6CH H 3aKO-

HOM 05paTHNX KBaApaTOB, T. e. CLINTaTb HCTOUHMK TOWLIHNM. 3TOT 

ynpomerprua pacnT AaeT nparmancror xoporne peaynTaTu, eciar 
AHHeffilHe pa3MepN HCTO4HHKa He ripeBNIUMT 1/10 paCCTOHHHH OT HCT04- 

HHKa AO oneuraemoci nonpxHocTn. TaK, MIN HCTOWIHKOM CATICHT 

paBHOMepHO OCBellteliHbal Ann AnameTpom 50 CM, TO B TOWe, AeWa-

Men Ha HOINAaAH K ReHTpy num, ounitwa B paCtleTe BO yripOLReHH011 

(pOpMple AAH paCCTOHHHH 50 am AocTHraeT nprionnuTenno 250/0, An 
paccTomplu 2 At He ripeBULUaeT 1,590, a AAH paccionHH 5 m cocia-
rumeT nem AHLUb 0,25%. 

143MeHHH ripH 110MOULH AHH3 H 3epKail paCilpeReAeHHe CBeT0B0r0 f10- 

TOKa, MN HOArlaeM BO3MOWHOCT6 CKOHUeHTpHp0BaTb er0 Ha 0HpeAeireH-

HIAX riaCTKaX 110BepXHOCTH H, TaKHM 05pa30M, TIOBNCHT6 INC OCBelUeR-

HOCTID, yMeHbLUHB OAHOBpeMeHHO OCBeLLIMHHOCTb Apyr0X. TaK0e HMeHHO 

Ha3HalleHHe HMelOT BeeB03M0>KHNe apmaTypu (CBeTHA6HHKH), KOTOMMHH 

05bUIHO CHANKaWTCA HCTOIHKHKH CBeTa, HpeAlia3HatieHHUU RAH OCBeIlle-

HHH 110MellleHHfi, pa604HICTOROB, yAHU H T. a. 
Talc KaK B 50A6111HHCTBe CArlaeB MN BOCRpHHHMaeM pecamoneTH-

wen npeAmeTu, TO 1110H0THe OCBURCHHOCTH ITHO5peTaUT CUleHb BaNK-

HOe 3HaUeHHe. BOALJUHUCTBO 111305AeM CBeTOTeXHHKH CBOAHTCH K CO3Aa-

HUKL5AarOITHETHOL1 OCBeLReHHOCTH. B 0140pMaX OCBellieHHOCTUD AMOTC9 

Tpe50BaHHH, npeLLIABAHeMble K papHopannomy oneuterano pa6o4nx 
nomenreHHR. 

*) To-emb HUTCMHKKOM, pa3MepU KOTOpOr0 Mani HO epaBHemUO C paCCTom-

HHeM AO OCONILeHHOU 110BepXHOCTH H HOTOK OT KOTOpOr0 paHHOMepeH HO Deem 

nanpaanewum. 

(7.7) 
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Pnc. 15. K onpenenemno WHAM] 
cApKOCTb HpOTAABHHOTO HeT04- 

Limn. 

46 00TOMETBH4BCKHE ROHHTHH H KAHHHUM 	 [r.n. III 

gpKOCT6 HCT0 11HHICa, B. AAA mnom coeToTexxxxecrifix pomp. 
TOB MOWN°, Kan MN BRAM, C4HTATb HexoTopue HCTCHIHNKH T04e4H61MH, 
T. e. npeHeopera'rb xx paamepamn no wrilowenxio K paccTonnm, Ha 
KOTOpUX Hao/ROAaeTCR HX aeficTime. ()nano morme H3 9THX HCTO4HH-
KOB HaCTOAbK0 BeANKH, 4T0 MU MOWeM npx 06N4HUX paccroamax 
HafiamileHHH rnoom panmxTb xx (Dom; apyrom =Inman, paamepm 
nonpxxocTx HCTO4HHK8 newaT B npennax CROCOOHOCTH malt MAH 
ncTpymexTa OTAH4aTb npoTaxemibal npeameTOTTO4KH. Flo OTHOIlieHMBB 
K TAKHM HCTO4HHKaM, COCTaBASHOUXHM rpomoaxoe 60AbWHHCTBO, meet 
cmucn onpeaenexxe nomun nollepxliocmua apitocmu 	upon° 
mplcocm4 nenomennmoro K HCTOMHHKaM, newaifitim n npeaenmx 

paopemmoifien cnoco6Hocur (manpmmep 
K seem*. ❑oaepxHouHas spKocTivli 
eCTb BeAH4HH8, xapaxTepxoynnon Huy- 
time caenatelica nompmcni HO AM- .- 
HOMy HaRpaBAeHHM, ORpeReAReMOMY 
yFAOM p c nopmanbro K CBeTBUJARCH RO-
BepXHOCTH. 

13HAeAHM fly40K, ORHpalOIHNRCA Ha 

9AeMeHT ROBepXHOCTH a H 0433yKHRHR 
TenecrthinyrondE2; Oa, ny4Ka COCTaBAUT 
yFOA Kp CHOpM3AblO K a (pHC. 15). &tax- 

man nonpxHocTs onemeHTa B HaripaBAeHHH OCH eCTb GCOSp. fbICTb 
noTox, nocunaemuR elo B Tenecxt0 yron dQ, paaen d4). flevyno 
coo6pa3HTb (x °RUT ROATBepWAaeT 9T0), 4T0 ROCHAUMUR flOTOK 6y- aeT nponomoHaneH 8U011,140a nompxxocTx HanyvaTem (acoscp) H oe. 
AH4HHeTeaecHoroynia(df2).Kos4xlmumewrRp0110pRHOHaAbHOCTH3ABHCHT 
OT CBORCTB manymaxneti flORepXHOCTH H mower 15bITb p83AH4HNM AAA 
pa3AH4HUX HaRpaBAeHHR(T) C HOpMaAb10. O6O3Ha4HB 9TOT K094MOHHHeHT 
nepeo Br  Hafinem: 

diD Bc,a cos p d2 
MAH 

Bq' — 	 (7.8) a cos tp d£2 ' 

HosOmumeHT Bcp  HOCHT Honane RINCOCIAll HCTO4HHKa no Hanpune-
HMO, onpnennemomy yrnom p. HTaK, BpKOCTWO B AaHHOM Hanpanexxx 
Ha3MBaeTCH OTHOLUeHHe ROTOKB, ROCHAaeM0F0 B AaHHOM HaRpaBAeHHH 
eAHHHHeft BHAHMOR ROBepXHOCTH BHyTpb MaA0F0 Te4eCHOPO yrAa 
K BeAHMHHe 9T0F0 Tenecxoro yraa. 

BT  eCTb BeAH4HHa, manning OT HaRpABAeHHH; OAHaK0 AAA HeKOTO-
pux HCTO4HHKOB 0Ha MOHMT OT HaRpaBAeHHH He 3aBHCeTb. TaKHe HCT04- 
HHKH HaBUBBIOTCH HCTO4HHK8MH, noeuttyouwituag 3amomy Ramaepma. 
CTporo r000pn, T8KHM HCTO4HHKOM ABABeTCH TOAbK0 a6e0AWTHO 4epHOe 
TeA0; MaTHp0MHHaff nonpxxocm HAM MyTHafl cpeAa aamm111 ymacTom 
moTopux paccelomeT CBeT p3BHOMepHO BO Bee CTOpOHN, moryT HBAHTbCH 
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Pm. 16. Ilaoacmil MICK H no.sycikepa 
noaannamannecs sasoHy flam6epTa 

KawyTcH oxmaKono ApKWAH. 

OCHOBHUE HOHATHA 	 47 

6onee HAN Mcme xopoinnmn n0A06HAMH aam6epTosa HCTOWIKKa. TaKIM 

cpeam MO)KHO Hasn't% udeammo paccelleamitymmu, ecru OHM nopont-

HAWCH molly Jlam6epTa. 
C)cseutexHaa nosepxHocTb, noHpuTaa OKHCbtO MarHHA, BAH KO/MK 

H3 xopoluero MOA0480r0 cTelola, ocneuleHnun naHyTpn, moryT CAyWHTb 

npnmepom HCT04HHKOB, AOCTaT04H0 xopoluo npH6AHNKaMULHXCA K Aam-

6eprosum. floseplioub Comma maymaer no Hwag, A0B0AbH0 6J1H3• 

Homy K saHoHy Jlam6epTa, HoTsi eine Byrep sacnepnmeHTaabHo yclm-

-ROMA, 4TO ApKOCTID COMMA HeCKOALKO nanau OT neHTpaK nepacpepan, 

cOCTaBAAA Ha paccTosmnH 3 /4  paamyca 

OKOAO 800/0 ApKOCTH B nercrpe ANCKa. 

PaccmoTpmm CBeTALUHRCA nAOCKHR 

AHCK S (puc. 16) H cneTaumoca 
nonyallepy lipennonoamm, 4TO 

06e nosepxHocTn n0A4HHAMTCA as-

KoHy ilam6epTa H nmemT OAHHaK0- 

Imo HpHocTE, B. Tom cseToame no- 

, TOKH, nocunaemble COOTBeTCTBy10- 

max yucTicamm nxcica x apepm no 
Jno6omy Hanpaanemo, 6ynyT  OAx- 
HaKOBm, H60 BHAHMHe nOBepXHOCTH 

MX pasnw, a ApKOCTH no yen0BHW 

He 3aBHCAT OT HanpaBAenHA. TaKHM 

06pa30m, CBeTALUHRCA AHCK HeOTAH4HM OT CBeTMLUARCA n0Ay4epti, CCM 

OHM n0A4HHAIOTCA aaHoHy Jlam6epTa. HanpuMep, Comma npx He omen 

TWaTenbHbIX na6nionermax HaweTcs Ham nAOCKHM AUCKOM pasHomepHoft 

ApKOCTH; 9TO AoaaamsaeT, 4TO COAHne ABA5MTCA HCTO4HHKOM,A0B0AbH0 

xopoulo nOALMHANOTAHMCA 3aKOHy .11aM6epTa. 

3HaHHe ApKOCTH CylneCTBeHHO He06X0AHMO npH HCCAeA0BaHHH CaMO-

CBeTAMHXCA npeAMeTOB, B 4aCTHOCTH, HCTO4HHKOB CBeTa. Hain rnas 

peamyeT Hen0CpeACTBeHnO Ha Rpm:MTh HCTO4HHKa (CM. § 10). 110HATHe 

ApKocTH HCF0Ab3yeTCA H B TeOpHH H3AreHHA (CM. OTAea )(0. 

A) CBeTHMOCTb, S. C nOHATHem ApKOCTH TeCHO CAR3aHO nOHATHe 

CoetriUMOUnn S, npeACTaBAAKAHeR co60R HHTerpaAbHy10 BeAn4HHy, T. e. 

cymMapHbat noTmnocmaaemull eAHHHneH nosepxHoun Happxy no mem 

manpameaustm (BHyTpH TeAeCH0r0 yrna 27). TaKHM o6paaom, 

S-=—, 	 (7.9) 

eCAH c ecTi, nonHun noToa, nocmnaemmft cseTamenca naow.a.alcoft 

Happay no scam HanpanneHnam. 
CBeTHMOCTb H ApKOCTb CBA3aHu MeWAy CO60R npOCTUM COOTHOUM-

HHeM. TIOTOK BilyTpH TeAeCH0r0 yrAa dQ no Hanpuinexmo 0 6TaeT: 

dO = Bcpci cos op 6152 	13,pa sin cos cp thp de, 

sin so thp de, 

§ 71  

TaK KaK 
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48 	 cbOTOMETPHNECKNE HORATIO! 	BARNUM)! 
	

Ira. In 
qT0661 noggin', HOTOK C naodiam a Hapylg, Ham' 9TO nmpaminte np0nHTerp4onath no nem anageHum p H 0, onpuenniomum HanpaBAe- 
HNC  BHyTpb nouctepm, T. e. no < OT Hynn Ao lr  H HO 0 OT HyAA 
AO 27c. HTaK, HOMIUR nOTOK 

2ir 	 I 	• 
Or- f 	f dO f Boin y cos y (hp 2Tra f Boin y cos op dy. 

o 	o 

C apyrofl CT0p0Hbl, TOT 1Ke HOTOK MOMCHO OblpanTb oepea CBeTHMOCTb 

4:1= as. 
TaKHM 06paa0M, CMI3b meCly CBCTIBIOCTI310 11 fipKOCTb10 obwancaercil coonicauennem 

. 
S = 2Tr f BT  cos y sin y dip. 	 (7.10) 

BAH HCTCSIHRKOB, HOBHHyKHNHXCH Balcony Jlamoerra, 	ne HaBHCHT OT p. B TaKOM caymae nmeem: 

S = 21rB f cos y sin p&p= TrB. 	 (7.11) 
o 

CBeTHMOCTb —oven yao6noe AAA MHOTNX pacoeTon HOMITHe. Alm C HHM ncTpeTumca Tame B TeOpHH H3AytleHHH. 
COOTHOMeHHe 40==CS flOKa36IBUT, TTO CBeTHMOCTb SHMeeT Ty we paameriocm, KaK H OCBeMeHHOCTb E, H npeuTaaaneT cofion flOTOK, oTnecennmft K entninne nompxnocali.Cee7gmocmxapawrepneyeTcyrecie- Hae HOBepXHOCTH, T. e. nOTOK, OPLICOOHNH4 OT eAHHIMM HOBepXHOCTH; OCBeMeHHOCTb MCe xapaxTepnayeT oceeu4emue nOBepXHOCTH, T. e. nOTOK, npuxodnuoth Ha eanumuy nonepx(locTn. 
e) IIHTeNCHBHOCTI, cneTonoro UOTOKH, R. RAH xapaxTelmicinxm cneT000ro noaa HONCHO BBeCTH ewe nOWITHe ummencumocntuenTOBOTO noToxa. 1704 HHTeHCHBHOCTIA0 nOHHMMOT nennonuy CBCTOBOFO noToxa, 

npoTexalouxero mopes calumny BHamMOro cemenna no nanpanaemno, 
onpeaeanemomy yraom y meway nanpamennem noToxa H nopmaabm K sTomy cemenno, BHyTpb eAHHHOHOTO Teaecmoro yraa: 

ol)  R _  d  
a cos <pa • (7.12) 

Tatum oopaaom, HHTeRCHBHOCTbateTosoro noToxa nrpaeTainixapax-TepPICTITKII coeToaoro num Ty we Nab, KaK H BpKOCTb AAA xapalc- 
Top:mix:4 coeTnmenca noaepxmocTn. IlosloMy ee mepeaxo naamnaloT 
Taxwe FlpKOCM1110 ceemowno nomorca. 
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§ 8] 	nEPEXOA OT 3HEPPETHEECKHX BEAHHHH K CBETOBHM 	 49 

§ 8. nepexolA OT simprenvieciam sempum K uteri:alum 

nonbaomanHcb Ao CHX nop Ana onpeAenemm memonmu noToma 
H mcex CBE3aHHMX C HHM BeAHEMH 06MEHHMH eAHHHaaMH mieprHH H 

MOHIHOCTH, Hanpirmep spramir H BaTTaMH. TBKOPO poAa snepreTnmeciom 

Hamepemin H BUROAHAKITCE, norAa npnemmmom AAA CBeTa RBAECTCE 

yHmaepcanbnmil npHemmm, HanimmepTepmonnemenT, AencTime moToporo 
OCHOBaHO Ha npemparnenHn nornourenHoll CBeTOBOft 3Hepilfli B Ten- 

nompo. Heo6xormmo, oAHamo, HMeTb B BHAy, 	ropaaAo game mm 
mcnonbayem B mamecTme npnemmmom cnenHanbHme annapaTm, peammra 
KOTOpHX 3aBHCHT Be TOAbK0 OT 3Heprim, npuHocnmon CBeTOM, HO Tamme 

H OT ero cnemTpanbHoro COCTaBa. "CarcHmn mecbma pacnpocTpaHemonmn 
cesennutertuatu npnemmmamH ABAHIOTCM tkoTonnacTimma,cpoTosnemeHT H, 

OCO6eHHO, MeA0BelleCKNE mma, Hrpammel HCKADEHTeAbH0 mamthylo ponb 

npn BOCITHETHH H Hen0Ab30BaHHH CBeTa. B COOTBeTCTBHH C 3THM npH 
'MHOECHINCAeHHHX CBeTOBMX H3MepeHHEX Heo6xormmo npnrnmaTb BO BHH-

maHHe0C06eHH0CTHrAa3a,3acTaBamKaaHeBHAeAETb onpeAenemimn }Twain 

ymacTom AAHH BOAH H3 mcero mHoroo6paans 3AeKTp0MarHHTHNX mone6a-

HRH. fiepeAmo Tephomom BCBeTm Ha3b1BalOT HMeHHO yamin nHTepman, 

3aKAIOEeHHbal npnmepHo momAy 4000A H 8000A. C 3TOn TOLIKH ape- 

MIR nHTepec npeAcTammieT He npocTo mocnprorme sHeprim, a e8ent000e 

eocnpuRtnue ee. llosTomy cnnayeT 
yCTaHOBH11, nepexork OT mrepre- 1,00 
TH4eCKOM Beal/HUHN K BeAMEHHaM, 

xapalcrepuaynornm cmeTonoe BOC-

npmrrne. 	 0,60 
MyBCTBHTeAbHOCTbrAa3aKCBeTy 

paanmmon Amom BOAHM momeT 0,0 

6HTb oxaparrepHaomaHa nparmaa 
twartocniu. Aoculiccamm Trotl mpm 620 

mon cnymaT AAIMM monHA,a opAH- 
HaTaMH---OTHOCHTenbHMegyBCTBM 	400 440 480 520 560 680 640 680 720 

Am# 
TeAbHOCTH rnaaa, vx, T. e. mum- 
mHnu,o6paTHo nponomoHanbHme 
moHoxpomaTumeomm MOUISOCTHM, 

Aammorm oAHHamomoe apmenbHoe ourymeHne. flecmoTpm Ha cy6temTim- 
HOCTb TaKTAX On.eHOK, BOCIWOH3BOAHMOCTI, MX AOCTaTOEHO xopoma H 

KpHBail BHAHOCTH, max nOKa3HBalOT HamepeHnH, He CHAbH0 mermeTcH 

npm nepexciAe OT oAHoro Ha6nmAaTenri K Apyromy. numb y HemHorrm 

nmen Viand 3amemm OTKAOHRICaCE OT Hopmm. 
OCHOBaHHH MHOFOEHCAeHHHX HamepeHMI ycTanorineH BHA KpHBOn 

BHAHOCTH, xapamTeptiaymmen cpeAHMA nopmanbHun rna3 RpHBaB BHA-

HOCTH HmeeT mamcHmym npH nip" yCAOBHO npHHumaemmn 3a 

eAminny. Kpumag, yTmeparAemiam MmmayHapoAnottocmeTnTenbHoll KOMHC-

own, nao6paweHa Ha pnc. 17. LIncneHnue miameHna opAmmT won KpR-

Boa npmmeAeHm mime B Ta6AHae. 

4 388, 2178. r. C. .71a88c6epr 

PHC. 17. Kninsafl BHAHOCTH. 
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•0TOMETPH4ECKHE HOHATHA N BAHHHON 	 [ra. III 

Ta6anna flagella BHAHOCTH 4)), 

k B A v, x B A VI A B A til 

0,0004 0,710 
0,862 
0,954 
0,995 
0,995 
0,952 
0,870 
0,757 
0,631 i 
0,503 
0,381 
0,265 

0,17.5 
0,0012 0,107 
0,0040 0, 
0,0116 0,032  
0,023 0,017 
0,038 0,0082 g 0,060 0,0011 
0,091 0,0021 
0,139 0,00105 
0,208 0,00951? 
0,323 0,00025 
0,503 0,00012 

0,00006 

14a Ta6AHAU aHaveHnn BHAHOCTH ABCTByeT 4T0, Hanpomep, AAA 

A = 7600 A Tpe6yeTcH MOUIHOCTb, npumepHo s 20000 paa &lama& 
gem min X .5500 A, Ana Toro 4T06b1 Bbl3BaTb unHaamme no .cane 
apHTeabHoe 011'3/maxim. 

§ 9. Eminqm AAR CBeTOBMX mamepe9m11 

❑p1004afl B HavecTae npnemmuca CBeTOBOR sneprim raas, McKay-
HapaaHaa oceeTHTenbHaa KOMMCCHA (MOK) onpeaeama c8emo802 nomotc 
Kan nonton Anaemia aneptuu, oneutumeAton no npuntemmoAty otny-
meutzto. 

Talcum o6paaom, HecmoTpa Ha Hemline HOHRTHA cpeauero raaaa, 
cymecTaylounin mama 014eHKH coxpaHaeT elite HexoTopylo CRAM C not-
X0IPH3H0A0rWleCKHMH HOHRTHAMH, H60 AAA Hamepelm ninumeaaerca 
apirreabHoe ouguleime. 3ameHa cpeanero num MBHBaJleHTHUM 43H3H-
4eCKHM npnemlimom, HanpHmeppoToasememm C COOTBeTCTBeHHO noao-
opaHnon apHaon 4yBCTBHTeAbHOCTH, HOMOAHM 61,1 OCylAeCTBHTb 9TH 
HamepeHna enoaHe 06beKTHBHO, HO CHBe B03HHKUHAer0 [POTOTOKa. 

AIN peaaHaalum onpeaeneftHoro caeToaoro noToaa H apym ceeTo- 
TeXHIPMCKHX BeRWOM CAJOHNT yCAORMAR CBeTOBOR 9TaAOH. AleNtaylla ■ 

p0AHNM COrAaWeHHeM C 1 SMBapH 1948 F. BBeAeH HCOMAR BOCflpOHMO- 
ANWAR CBeTOBOR 9TEM0H, OCTUCTBASIeMNR B BHAe a6COBIOTHO 4epHOTO 
Tena (CM. § 189), npameHaemoro Hp" TemnepaType aaTaepaesaHria 
4HCTOR BAaTHHU (2046,6°• STaAOH AOAMeH Oblifb ocyuiecTaaeH 
no onpeaeaenHon cxeme C co6moxemiem onpeaeaemmix Tpe6oaanati 
K 4HCTOTe HAaTHHN. Y HaC B CCCP TaKOR 9TaAOH yam . ocruecTs.aeu 
IPOTOMeTpH4eCKOR Aa6OpaTOpHeR BCeCONMHOr0 H8y4HO-HCOMA0BaTeBb- 
CKOr0 HHCTHTyTa MeTp030rHH, pygosoanmon npocp. II. Al. TBXOAeeBUM. 
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PHC. 18. rocyAapereemmil 
CBCTOBOH BranoB CCCP. 

4 91 	 AAHHHOI ASO CIATOWX HaMEPEHO 	 51 

C simapH 1948 r. BCH cHaema CBeTOBUX eauma, RpRHHTaR B CCCP, 

onHpaeTcH Ha 9TOT ROBNR rocyAapcmeHHun CBeTOBOR 9Tall0H. 

YCTpORCTBO H paamepu HaugaTeAs, HomomerocH CBeTOBUM sTaAo-

Hom, noicaaaHu Ha pm. 18. Harper H pacrucameHme nnaTHHIA npo-
H3HOARTCR nyTeM o6orpenaHHH ee TOKaMH BNCOKOR gaCTOTN. 143ArIa-

Tenem cHeTa HHAseTcH Tpy6o4Ha 2, CTeHKR KOTOpOR Hmem no Keg 

Amine ofmaHonylo TemnepaTypy 6Aaro-
naps( conplutocHoHemno c paaorpeToR nAa-
THHOft. 51pKOCTb H3lly4aTeng npH Temne 
paType aampileaaHHH flAaTIMIN npHHHTa 

paimon 60 ROBKM CTRAILIaM. STOT HO-

BUR CTIU1b6 H cpoTHeTcTepouute emy HO-

Bag useva,HormanAWNIeli HT.A. H RBAHIOTCR 

COBpeMeRRNMHCBeTOBIAMHeAHRHRaMH , ycTa-

ROBAMINMH AAR namepenHH CBeTOTeXHH -

4eCKFIX BeAWRIR. 

1. EAHHHua CUAbl ceema — soma mita 
(es), paaHaH 1/60  CHAN cneTa, Hanyvaemoro 

B HanpandieHHH nopmaim C 1 edu2  ymaH-

Horo cHeToHoro 9TaAOHA• 

,11,0 BBeAeHHRHOBOTO aTaAoHa OCROBHOR 

eAHHHnen CHAN ceeTa cApHHAa mescayma-
poOmas cseqa (M. CO, ocymecTangeman 
sAerrpmecimmunamnamHenenHanhHoHicoH -

CTpyKIIHN H paBFISIKHRaRCH 1,005 BoBoR 
I - annum; 2— rpy6o4ea

•  cem *) 
 

H3 nmemBoil OKHCH TOpHH; 
2. EAmmual csentosozo nomoaa HBAReTCR  3--cocyA H3 naaHneHohOICH- 

AKUell (AM)--noTox, nocbumembili RCT04- CH ropmm; 4--3acurno H3 

HHKOM cseTa B 1 CB BHyTpb Tenecnoro OKHCH wpm; 5--cotyA H3 

yraa B 1 cTepaAnaH. ECAH HCTOLIHRK 06- 	 'comma. 

AaAaeT cHAoft cHeTa B 1 CB no alcdomy 
HanpameHm, TO OH ,HaArtaeT nonHun CBeTOBOR ROTOK, pamin 

tIrc AM = 12,5 AM. Noma cHeToson 9TaAOH no HopmaAbnomy Hanpa-

BAUM° HaAymaeT c 1 00 . nOTOK, pammft 60 amlemspaaaam. 

3. EAHHHaa ocsememsocma, g6om(a5), eCTb OCBelMeRROCTb, COOT-

BeTCTByKRUAR ROTOKy B 1 moment pannomepHo pacnpeAeneHHomy no 

'11.4omAxce B 1 sse: 
1 AM 

•) lipmeimemag iniorAa B Aa6oparopmx BaBlepermx clormellan Hamm 
ORpeAeAeHHOR KOHCTIVKLIHH, B Koropoft TOpHT 4KTb111 aMitaalkeTaT, He MONSeT 

CArglifb 5TaAOHOM CHAN CHeTa. ara Tag Ha3b1BaeMag CBetla refiniepa COCTaBAHeT 

ogoao 0,90 HOBOR CHM. PaCrIpeAeAeHlte 9HepTHH COM regHlepa no AAHHaM 

HOAR X0p01110 H3rIeHO; HMeHHO 1103TOMy 0Ha HpeACTaBACIeT HHTepeC Ana na6opa-

To11Hn quell, gag CpaBHHTeAbHO AeCK0 OCTHeCTHAHeMbIR HCTOLIIIHK CBeTa 

C 10p01110 H3BeCTHIAMH XapaKTepHCTHKaMH. 

A* 
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52 	 caotometenueceme HOHRTHR H BAHHHLITI 	 [ca. ut 

sang npaaTiolecKnx Reza npumensnOT 160 cp0Ta, limeliyeay10 AMA- 
AliOont (4). XOTA 4)0T 	M11.1,111400T 11pHHATbl B xavecTee emninn 
ocnanennocin AkOK eine 	1929 r” Ho Ao CHX nop 06lowo ocee- taeHHOCT6 113MepfliOT e moHcax (4x), COOTBeTCTIVIOLLIIIX noToey B 1 AM, 
pasHomepHo pacripeaeaeHnomy Ha II0BepXHOCTI4 B 1 i/2. 011eBHKHO, 
1 sit =-10-4 = 10-1 .410. TaKHM 06pa30M, 1 Aft eCTb oCaemetwocTb, 
comaeaemaa Ha noeepxHocTu map paallycom u 1 m, e ReHTpe KOTO- 
poro pacno.rtmeH HaapialcHHHH paeHomepHo BO ece CTOpOlibl IICTO4HIIK 
CHJIOR B 1 C8. B COOTBeTCTBHH C 9THM miorAa BMeCTO 401/0KCD rosOpaT 
gmeTpOceetia». 

CBeTHMOCTb, TaK 	KaK OCBellleHHOCTb, empammeTce B (DOTaX Half 
.1110KCaX, 	enecb 9Ta seavirma OTHOCHTCR K ucnyagseitamy poTOKy, a He K /20.4y1leHtiOily. 

4. Eitounta lip/coma HOCHT naaeume antinb6 (0). STO apKOCTb 
nnomaaum, aaannau cHay ceeta B 1 C8 C aaNcitoro KnaApaTHOTO CanTH-
meTpa H Hanpan.rfeHHH, nepneKamcpmpHom K nama,aKe. Talout o6paaom, 

1 ce 
1 C.412 

xaparrepucTmal RpKOCTH OCBelHeHHOH AloaepxHocrH, Horopag 
paccemmer CBeT H TaKHM 06pa3OM CJIpICHT BTOpH4Hb1M HCT0411HKOM, 
yam apemeemeTca enema, HmellyemaH anocmunt,6 (ac6) HMI SIOICC Ha 6esom. AHOCT41111,6 —9TO RpKOCTb HaeaAbHOPO paccenaTeaa, Ha 
KOTOpOM coaaaHa OCBellIeHHOCTb B OKHH J1101CC. HHeam,Hum paccena-
Teriem HanumeTcH noeepxHocrb, HOJIHOCTb10 pacceHeaunnao Becb num-wee Ha Hee noTom, H nparom paHHomepHo no mem HanpameHHfins, 
TaK 4TO RpKOCTb ee He 3aBHCHT OT HaripaeneHHa (C06.1110,aaeTCR 3aKOH 
Jlam6epra). HrkeamoHbitl paccenaTeab, ocHeruelmocm Horoporo ;lone- 
AeHa izo cothoro moicca, pacceumeir c Hawri,oro HHaAparHoro calm- 
merpa BO ace cropomi Hech naHamouti Ha Hero HOTOK, T. e. 10-4 mo- 
mena c Haacaoro Hsa.warHoro cawramerpa. Tamo4 o6pasom, Ha ocHo- 

1 BaHHH COOTHOIlleHH51 S=7CB (CM. § 7), OH !Neer ApKOCTb B 
IC • 104 = 0,0000318 CTRab6a. 	 aHOCTHAb6 = 0,0000318 CTHJIb6a 49. 

SpKOCTII pa3J11/4/111X CBeTR111,11XCR Tea oveHb ClIabH0 pa3HRTCR meMUly co6oH. FIHatecnertpoutasi ra6aHua ,Haer npeaciaeneHme o6 9TOM pamo-o6paamr. 

flincocTh Hotmoro 6eanylmoro He6a 	  
HeoHosoft win& 	  

0110.10 10-8 c6 

1101111011 	BeeHM011 CKBO3b armoapepy 	. o,25 
naamefin o6bmuoil creamy:moll cHelm . . . 	 0,5 	D 
RCH0f0 AneHHoro He6a 	  0,15 2. 
naameHH HepocHHoaar aammi 	  1,5 	D 

B amepHroHcHoil awreparype %ante 110111,3y1OTC51 e4H1111gerl AaAt6epm, coor-HenTHrouieti ApKOCTI1 HaeaabHoro pacceHearean, Ha HoTopom coaAaria OCBeIlICH-HOCTb e 1 410T. Taxam o6paacmi 1 aam6epr =104 anocruab6os --= 0,318 cranb6a. 

1 CTHab6 = 
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EANHNUN AAR CBBTOBUX MMEPERHR 	 53 

RpKOCTb raaocHeTHMI namuu 	  
yronbnoro &mom nantron nanannnanan . 	 

a 	meranannecKoro nonom nantrun rianaannanns 

a 	cnnpannranonanonnennollnamnunanannnaaan 
nparepa Ounnog yronbnok nyru 	  

Comma 	  
cannannpnoil puma' nyrn coepflunconoro 

Aannenall 	  
a 	nmponoll purnoll namfon cnepxnincoxdro na- 

BAUM (CBLUM 	  

5 c6 
50-100 a 

150-200 a 
500 	a 
15 000 a 

OKOAO 150 000 n 

AO 40 000 

no 120 000 a 

HHTeMCNBHOCTb, Tam we KaK STKOCTb, aupammeTca B cTHab6ax. 

Pacnoaaraa 9TaAOHOM, Amomum onpeAeneHma CBeTOBOR nOTOK, 

mipaamemma B momeHax, MOWHO Ouno ou onpeAennTh 9TOT nOTOK 

B BaTTaX H yCTaHOBlab CB5136 meamy aficomoTHumm H npalunmeommu 

emmmiamm. OAHamo caeayeT NMeTb B mmy, 4TO acneAcume aecbma 

paamignol 4yBCTinfreAbHOCTM ram K pamium AnnHaM BOAH cpmmume 

xapmccepuammao ON ABM,  9KOHOMH4HOCT6 npHmeHmmoro 9Ta5OHa a 

tuner° He roHommo ON 06 9HepTeTH4eCK011 4yBCTBUTeabHOCTa ram. 

iloaTomy npuHaTo nepexoAmun MHOWATeAb, onpeAeammuna B BaTTaX 

MOUIHOCTI., Heoftoammym AAR 1104y4eHNA cpeTcmoro ompumma, BM3N-

nemoro nOTOKOM B 1 AlOMBH, Hamemab Ana onpeAeaeHHoro yakoro 

HHTemmaa AANH BOAH, cooTaeTcTaymmero maucHmymy 4yBCTIMITeAb - 

HOCTII ram, a MMeHHO, A = 5550 A. 9TOT 4aKTOp A HOCHT HaaaaHme 

mexauuttectcow 9w8tmaseuma amnia. Ho HOBUM Hamepeunam OH pamen 

A=.0,00160 BM/AM. 

BaHay TpymmacTH lismepelm sTon BeANTIHN N He06X0AMMOCTH ycpeA- 

HUM peaynbTaT MHOI'UX Haola0AaTeAeR TO4HOCTI, onpeAeneHna A He 

npeumumeT 2--3°/0 . 
Ana yA06cum mu conocTammem ace caeToame eAHmumt B Ta6mu4e. 

CeeTomme eAHHHum 

BeaBtania 

06o- 
nun- 

venue 

EAKaa4a 
npammae- 

ma 
CamBOA 

 EAuHalla 
a6conoman 

ClleToBOR nOTOK 	 

Cnna cneTa 	 
RpKOCTb 	 
CBeTamocib 	 

Ocnenkennocrb 	 

• • 

. 	. 

• 

. 

0
-

-C
4
( n

L
.
Q

 k 

MACH 
neva 
cmah6 
001 
00T, Al0Kc 

AM 
C8 
c6 
0 
0, AK 

BaTT 
narOcrepannan 
Barr/trepa4naa•cm 2 

 oarr/cm2 
BaTT)fcA0 

COBOKy4HOCT6 (POTOMeTpli4eCKHX nOHATHR 

HUX B uageCTim eAHHHu AAB commeTcummunx 

MO)KHOCTb oxapaaTemmoaaTs Aeficume cHeTa 

ycTaHomm. 

aummHH, ycTaHosneH-
HamepenHa, AacT Boa-
Ha Haum npnoopu 
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54 • 0TOMETMECKHE nOHRTMI H RAHMAN 	[ca. nt 

§ 10. CxeTome immepeinin (0TomeTpma) 

00TOmeTpH4eCHHe HamepeHHH pameaHWT Ha Ovelonumue (np0H380. 
aumue c nomomm npHoopoe, He Tpeopouppc yucTim raaaa, Hanpu-
mep C nomomuo OoTomemeHTos) H cy6sercmumate Hall euvaxame, 
B KOTOpNX Hmmepemm OCHOBAHM Ha noKaaammx rA333. 

06-belaneHme (lmoaaekTpHmecime) cpoTomeTpm al nocausite roam 
noapialca ace 6oabinee H 60AbWee 1333BHTHe, nocTeneHHo BbITeCHSO 
mrayarmnue meTcmu Hamepemm. MN nOmmicOmfmcH 6orme no4poeHo 
C 9THMH npHoopamil B raaae 0 elHaT0944eHTe. YKaweM TOA6K0, 4110 Bce 
OHM OCHOBaHN Ha MBHCHMOCTH, B cHay noTopoll (poT09ampunecg40 
TOK HMO nponomoHaileH nommenHomy 410TO9IMMeHTOM cam noTony. riontomy ifinaay mexTpoHamepHTeabnorO npH6opa, c0eAHHcH- 
HOro C tOT094eMeHTOM, HONCHO rpaamonall, HenocpencTunHo Tex. HAN HHNX (DoTomeTpmemou eanHatax, Hanpnmep B AWKcax. 

Bmayammue HamepemmnpomarmanTal HenocpeacTneHHoramm. Ilpn 
9TOM 'WA° HMeTb B may, 4TO ran °Herm xopomo ycTaxammimeT • aweitaleo OCBeWeHHOCTett miyx Kamm-auk, conmacammacH nosepx-
Boma, HO comm 11/10X0 wenocpeAcnimmo miennimeT, HO CK0AbK0 paa 
oceenteHHocTb oalion noaepxHocTH 6oabuit OCBeLHeHHOCTH BTOp0A. 
Ilommy ace nimoopu, capaautHe AAA

. cpmmemm Aux HCTO4HHKOB (Tax Haammemue Oomomempa4 ycipoenu Tax, 4TO pomp masa cHo-Amen K yeTAHOBACHHIO prmexcum ocuemenHocTeR Alga conpmacam-
IIMIXCH noaef , ocaemaemux cpruminmemumH HCTO4HHIMMH. RAH Aom- 
wemm panel-mum oummenHocTeR nprimemnoTcft pammoopaanuenpmemu, 
Bens/Lune K ocaa6aeumw ocimmeHHocam, comannemon flume CHAMIMM 
HCT04HHKOM. flpHmommammo Halloo/me npocTum HBA2eTCA nameHemm 
pACCTOHHHA OT HCTO4HHKA AO (DoTomeTpa H npnmeneHne COOTHCWWHHH 

/2 	 (10.1) 

FleB03MOWHOCTh B O4eHb UlHpOKBX npeaeaax WipbHp0B3Tb oTHoule-HHe pACCTOHHHH 3ACTBBAHeT nprOeraTh K Apyrum cnoco6am ocaa6,1eHm 
noToma. K HHM OTHOCHTCH ❑ oraomemm cneTa 4MAbTp0M nepemeHHog 
TOAHMIHN (KAHHOM) (pm. 19) HAN CeTKAMH C 60AbMHM HAN MeHbWHM 
0THomemiem naommor mu( H npommox, Boman B nytwx apammo- 
memo] xpyra C cemropummnum BNpe30M 6oimmeft Ham memmeft Rao- mall (pmc. 20), a Talcum noraommum cam clicTemott nonapnsannon-nun npriam Opnc. 

IlpHmeHeHHe acex 9THX npmcnoco5aeHHH Tpe6yeT Tex HAN HHUX 
npeaocTopowHocTeff. 3aKoH ofipaimux 'mums cnparmamm AHWb 
AAA Tomomux BCTO4HHKOB (§ 7, B); clwabTpM AO4WHN B cuomaKoHOH cTenenu noramnam CBeT pA3AH4H03 AAHHM BOAHM Oreftparmnue 4mawrim0; CeTKH He AOAWHM OT6NCUWITb Tenet H nomTomy yno-
TpeomnoTcH npeAnommTemmo B C0eAHHeHHH C AHHUMH, B6AB3H AOTO,, 
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PHC. 21. cDoromerpHnecnHii ocaa6H- 
Tene: cacTema mut H0.151pH3aHHOH- 

WAX ripest 

§ 101 	CBETOBNE HaMEEEHHH (e0TOMETPHH) 

pux OHM pacnonarawca. lianoHen, apaulamAnnecH cenTopu melmina, 
no cymecTey, ne ROTOR, a opeitsi ero AeACTBHH H, cneAmiaTeAbH0, 

PHC. 19. cPoromeimmeceeft 
ocaa6erenb: nornomakoupdi 

KAHM 

PHC. 20. 4>crromeTpemeceek ocna6eTenb: 
epautalowefice Aeac c eupe3om. 

nimiroAHu AHWE TOCAa, Horn ymemmeHne cpeAHero no HpemeHH 3Ha- 

WHHH flOTOKa 9KBHBaAeHTHO ymeHbmemo BeAHLMIHNHOTOKa;9TO HmeeT 

mecTo, KaK nonasam HCHXCKPH3HOAO- 

rtmecEHe HCCAeA0BaHHH, ANNE npn 	 N, 	 N2 

AOCTaT048011 IlaCTOTe npeputsama 
(3aKOH TaA660TO. 

YPaBEHBEWTeMHAHHHNMIcnoc000m 

ocaeuteHHocTH, conamemue CpaBHH 

BaeMNMH HCTOMOIKaMH, MU Haxo 
oTHomeHme CHACBeTa HCTOMMIKOB 

ECAH oula OAHOE0 H3 HCTOWHI-

KOH nanecTna (9TaAOHHNE HCTOW-IHK), 

TO TaKHM o6paaom MOWHO name-
pHTb cHny noporo HCTO4HHKa 8 WI-

6painiom HanpanneHnn. HamepHe cHAy HCTOLIWIKa no paanum Hanpas- 
neHHAM, MOWHO BENHCANTE, H cseToson HOTOK, OCBeWeHHOCIE II T. A. 

YcTaHonneHme pameHcTna ocHemeHHocTen AenaeTcs rAaaom AOCTaTOW10 

TOLIHO, o6a nom HMelOT OAHHaKOBNft UBeT. B npoTHHHom cnyvae 
cpanHenne He TOIWKO aal-pyAneHo, Ho nHorAa H Hoo6we He HmeeT 
cmucna. AAR cpaeHemin HCTOWIHKOB pasHoro EBeTa (reTepoxpomHarl 
(POTOMeTpHH) MOW= H3 onpeAenem panemm OCBelMeHHOCTett, 

OCHOBNBaHCE Ha paanutniux ncHxo4mationornvecnnx Ha6AWAeHHHX, 

noTopue H gAaArcH B OCHOBy namepeHnli (Hanpnmep ncnesinnaeHme 
HBAeHHR mitraHnsi npn OCBHACHHH npepumicTum CBeTOM paaHon HHTeH-

CHBHOCTH H pasHoro uHeTa). 
CyinecTeyna TaKWe cpoTomeTpu, nomminnoinne nenocpeAcTseHno 

onpeAeAnTb cymmapHun CBeTOBOR HOTOK,Z cAeAcmaTennHo, H cpeAmoto 
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56 
	

bOTOMETPH4ECKHE ROHATHR H EAHHHHM 
	

[rn. ul 

ctepinecHyio cHny ateTa HCTOIlliHKa (nap0Hoft 4JOTOMeTp Half HHTe- 
rpaTop), OCBellteHHOCTb rioBepHocim (=icemen), HpKOCTS IICTOTHIHKa 
H T. A. 

BO BCRKOM cl)OTOMCTpC paccmaTmaeTcR HeRoTopoe none, OAHE' 
Linn HoToporo ouemeHa TOA6K0 °ARUM HCTO4HHKOM, a npyraR-- 
T0/16K0 npyrum. Ilpa 3TOM HAA0 1103360THTE.CH 0 TOM, 4T06U o6e 
cpaummemme nacTH HOAR. 4)oromeTpa ocueuminacb coomeTcmetinuma 
HCTOMHHKBMH non onum H TOM we yrnom; rna3 Ha6monaTeAR Tame 
AOAWCH paccMaTpaaaTb o6a HOAR non OAHHHKOBUMH yrnamm. PHC. 22 
noRaammeT, mai( ocpmecTunaeTca 9TOT HpHHHHH B OAHOH H3 Hp-
cTeRmix moneneft cpoTomeTpou. 

YeTpaCTBO 3T0r0 CPOTOMeTpa inantie upocto: rna3 ma6=aremi A 
paccmannaer 6e.ripo nexrpammylo iipmamy MPN, nottewmicro 
Bunn 3a4epmemmoti nykii H ocoectiaempo HeTOLIHHHHMEI L1 H L2. 
Bap141p3/51 paCCTOAHHR OT HCT04HIIKOB AO flpH3M61, MOWHO 'ypaumb 
ocuelmetwocTH nonepxnocTett MPH PN. AAA yno6Hor0 Hamepem pac-
CTOHHHH LIP H L2P npHoopm pac-
nonaraloT Ha onnolecRon CKaMbe. 

Bonee compmem-10 ycirpoell cpo-
TomeTp Thommepa BponyHa. OH 
npencTaanaeT co6oH oneHb ynanHoe 
ocylmecTuneHme nplowina (POTO- 

A 
PHC. 22. CxeMa apecxermere 

(poTomeTpa. 
PHC. 23. clicyromerpretecionl toromx 

Illommepa. 

meTpa C MACABHMM HATHOM. CylmecTueHHylo HACTb cpoTomerpa cocTa- 
BAAeT Ry6HR Thommepa, BX0A21160 MAK COCTBBHAA 43CTI, H BO MHOTHe 
apyrHe ckoTomeTpHHecxHe anfapaTM. KyOaK Thommepa (pHC. 23) 
COCTONT H3 afqx npRmoyronbnmx npnum, y OAHOR H3 KOTOpUX rpm>, 
COOTBCTCTBTOHJAR cnnoTenyae, ocTameHa nnocHoft TOA6K0 B HeHTpe, 
RpaR We COMMWDOBAHU. IlpHamm TWATCAbH0 nuonnoimpouaHm H BAOTHO 
HpHAMTIA npyr K npyry, THK LITO B mecTe COHpHKOCHOBCHHA npencTa-
BMW UR 6M OAHH RycoR H nenyT ce6R HOAO6H0 npoapanHomy Telly 
(OHTLFICCKHH KOHTAKT). 

CxeMa H ulta cboTomeTpa C npftmeneHHem Ry6nRa JIioMMepa noxa-
mum Ha pHc. 24 H 25. 3necb L 1 H L, — Asa cpaummemmx HCTOH-
HHKH cueTa; S 711044T3H0 paa6pacmmoma cueT 9K13311, 
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S 

PHC. 24. Cxema cporomerpa Thommepa — Bpon- 
xyna. L1, L2— cpannnsaemble MT04F111K11; 

S, SI, S2— paccennaiowne sapanka; P IP2  — 
ay6na Thommepa; V— nyna; A — mg ma6nio- 

Raman, 

Pnc. 25. cPoTomeTp Thommepa — 
Bponxpla. 

57 101 	CHET01361t 143MEPEIN51 (00TOMETNIA) 

BIIOJIHe HaeHTH4Hb1N C o6eax cTopoH; 	H S2 —  /1,13a. BCII0Mora- 

Teammoc aepaaaa; P 1P2 --wy6ew Iltommepa; A — rnaa Ha6aloaaTeas 

H V— nyna, II03BOBAIOLUa6 

BH3F1p0BaTb HAOCKOCTb paa- 
aena ay6Haa. flpH Ha6mo- 
aeHHH Mbi lintamm [Jetty ay- 
614aa ocHeuiehmwm ayHamm, 
Wily111,41M11 OT IICTOIHIHKa L i , 
a Hueummi Haab Hans ocee-
thaeTcH artamm OT Hu+. 
TaBWHMH noaHoe BHyTpeHHee 
oTpaweHHe Ha rpaHH P 1P2 . 
ECM! OCBBLHBHHOCTb sapaHa S 
c o6eux CT0p0H oasHaaoaa, 
TO rpaimua meway noaamm 
HcHeaaeT. Onpeaeasmi COOT- 

BBTCTBBHHble paCCT0/111 HA L1S 
H L2S, MbI Hatiaem OTHO-

Inenne CHB caeTa VICTOBHH -

KOB. 
B oceencreabHoti Texmwe 

°Hemp BaN(11b1M 6BASIBTC11 BO- 

npoc, KaK Heamaa AOJIM(Ha 

ocamettuocinb Ha ,aan- 
mon IIIIOCKOCTVI HAN B ,a0HHOM 

mecTe pa6o4ero nomemeHHH Loa pump( BIL/10B pa60Tw: tmy, Hap-
Helm% WHTb6 H T. .11,• 

OCBBILIBHHOCTb, KaK ynomuHaaocb BbIWe, HaMepfleTCSI MIICJIOM CPOTOB 

Hall, game, tHICJIOM JHOKCOB• VIHCTpyKLIMAMI4 HIICHBK1004 no oxpaHe 
Tpyaa ycTaHaHammeTca onpeae-
neHHoe Hucao al0KCOB ocseuteH-
HOCTH pa6oHero nomememia.  HaN- 

McHbWaA OCBellIeHHOCTb pa6oHett 
noHepxuccm (CTOJla) HH AAA Ka-

nor° BHAa pa60im He aomana 661Tb 

mnace 10 AK. OCBBIABHHOCTb, upH 
acrropoti TaK yao6Ho 
KaK npm paCCe9HHOM .amenmom ceeTe, 
cotrarmaeT 60 AK. flpH ocHeimen- 
HOCTH noptaka oaHoro :not= 
MONCHO C HanpaweHHem MIITaTb. 

OCBelHeHHOCTb B OAlly-ABB aecn- 
TUX J110KCa coaaaeT ripm ACHOM 

He6e noaHaa ayna. arotl ocaeuteH-

HOCTH LIOCTaTOMHO neimmy ARA npaueabHoro 6om6omeTamia; TaKy/0 

OCBelABHHOCTb, cnexanaTenbno, Heab351 aonycaam npu CBBTOblaCKII• 
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58 	SOTOMETPH4ECKHE HOHATHH H EAHHHB6 	 [rn. 

pOBKB. CMIMMBHHOCTI, B coTme Aomi amaca 040A0AaH Apia) nosaoageT 
Hp0H3BOAHM nenoTopme mum pa6oT HO4MO, nanpamep aemaamme 

Pm. 26. Cxema moAcmeTpa rolt 

pa6oTm CICBMACHHOCTb B TNCA4HbM ACIAH amaca OweaAmoe meth* 
no-allAnmomy,AonymmanpactieTomampoime.OcaelmennocTb B ABCH• 

THTNCALMble ROAN AMKC8 1108BOMMT 
C TpyAom opnenTnpoaamca HO4MO. 

CytmecTayloT cnemmaamme moAeam 
cpoTomeTpon, aoTopme npncnoco67 
/Team Aas nenocpeAmennoro onpe-
Aurelius, OCIMMeHHOCTH OnoacmeTpm). 
Ha plc. 26 cxemaTnnecxn mao6pa-
men npocToft ammcmeTp, ycTpottuno 
acrroporo 6mao paapa6oTano B ro- 
csaapcTnennom ORTH4BCKOM HHCTH- 
TyTe. 

B nocaeAnee venni B KPMCTIM 
amacmerpoa cycnexom npamenatmca 
MOTO9AaMeHTN, Inman KOTOpNX npo- 
rpaAynpoaana cooTamTaymmam o6- 
paaom Ow. 27). 

TOAbK0 TOHMMUI4 HCTCHMHK men 
AaeT no Ar000my,nanpaaaennio °Any 
H Ty me miry, H, cneAoaaTexhno, 

	

PHC. 27. toTowleArpuvecAmA 	AAA xaparrepnclmna ero AOCTBTO4H0 
amemeTp. 	 Bp0H3BBCTH OAHOnameperime H8 OBTH- 

yeoman CKaMbe. AMA AenCTBHTeAMINX 
>KB HCTO4HHKOB CHA8 CBBTa pasaannum nanpamennam p83/M4Ha, 
TaK 4TO AAA HOAHOfl xapaaTepncTana pacnpeAeaenms cneTa OT HCT04- 
Haifa Tpe6yeTca Bp0H3BOAHTb namepenma B panammnmx 83HMyTaX. 
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PHC. 29. 4:10T0HeTpinteCKHA map, 
othma 

CBETOBNE NMEPEHHA (.0TOMETPHO 
	

59 

Tanoro pona aHarpammu (B nonapHux noopwwaTax) npeapunanmo no- 
Ka3aTnabHM (puc. 28). B Tex caynaax, nom HCTOLUIHKOM coeTa cay- 

Pee. 28. ❑oanpean ,aearpamma Mau ceera aamma 
eamaameaeme B apmarype. Lbuppm mapaacalor cmay 
caera HO ,aameomy eanpaeneemo (B yCaOsHbOt 

eaHHHHax). 

WHT namna, nomewenHan B coomeTcTaywutyw apmaTypy (CBeTHAbHHK) 

nnarpammu mory: npHoOpeTaTb 'wawa HecHmmeTpwincaHR BHn (HanpH-
mep AAA awromoonniwux (pap). 

Bo MHorux earwax AOCTaT04HO 

3HaTb cpeastoto apepHnecayw 
CBeTa, T. C. aHanemie nonHoro 110- 

TOKa, nocunaemoro HCTO4HHKOM, a He 
ero pacnpenenewle no paanwnium 
Hanpamemam. Tahoe namepeHHe mo- 
)KeT 6bITb nponaseaeHo B TaK Hanme- 
MbIX unntexpataratx Oomomempax. 
WHHM H3 TaKFIX (poTomeTpos cay- 
)KHT utapowo OTomeTp YabopexTa 
(pnc. 29). HCCAellyeMbal HCTOWINK 

nowwwwweTco mina noaoro ma-
pa K (pHc.30), arlyTpeHmul noaepx-
HOCT6 noToporo nonpuTa &non ma-
TOBOft xpacnon. Benun maToauft 

S aawnwaeT oTaepume 0 Ha 

noaepxHocin wapa OT nencTama npa-
mux Arlen HcTownwa. Ecnn oTpa-
'mime CBeTa OT anyTpenHen noaepx-
HOCTH wapa K cnenyeT ammy Mfam-
6epTa, TO OCBelHeHHOCTb E OTBepCTHH 0 nponoptwoHamma nonnomy 
caeToaomy noTcpay W namnu; 

E=c4, (10.2) 

me C--MHOWNTOR6 nponopamolunbliocra, ammat OT pauepos 
wapa K ero ompacto. aTOT NHONCHTOJOD onpeawmatam annepawm- 
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(fa. IIT 

TaabH0 HyTem aameHm Hcrurryemoil namnbi HopmaabHon. OTHepcnie 
HOKpbITO rmaciHHHoll H3 MOAOHHOTO treHna. 

aaH Hamepeum E oripmeasHoT HpKOCTb 3TOH HfiaCTI/HKH 06bOffiblM 
ckoTomerpom Ha oninecHotl CKaMbe HAN ILBEHM-JIH60 MHbIM. 06144HO 

ynotpeonsHoT map, Yaboperra He 
meHee 1 .m anameTpom. HepeaHo npH-
MeHHIOTCH H 66.abwHe 

CHoeo6pasHott pa3HOBHAtIOCTMO 
enayammoro meraaa, nparopmoro Ann 
HamepeHHH camblx manmx fiptocrefl, 
SIB.TheTCSI 	MeT021,, 	paapa6oraHHull 
amaa. C. 14. BaHHHOBLIM H H3EIOCTHbdi 

no,a nasal-mem oftetwia laweaimp. 
OCHOB0110110WHIIKOM store metoAa 
C. H. Ba8KHOB CHHTH.3 Opaiicya Mapii 
(1700 r.), HO ortayer OTMeTHTb, 4TO 

nocze TIHaTeAbHNX Hccneaosa- 
H1411 C. 14. BaBHJIOBB meroa 9TOT 

npmoopen xapamrep sawnoro cnoco6a 
OLleHKH C.Ba6131X HHTeHCHBHOCTetl. Me- 

exemanmecHoe Hao6paBielme paapeaa. TOH, HOKOHTCTI na cnoco6nocrm masa 
,ROB0.11bH0 xopowo 0HeHHBaTb nom-

tosoe anagenne 51pKOCTH, T. e. MHHHMaibliy10 ewe nocnvmmmaempo 
OTAOXHyBIIIHM maaom HpKOCTb. 3TO noporonoe anagetme oxammaerca 
AIM maxmoro Ha6woxarexa HOBaffbH0 yCTOMMIBb1M. Nlerox, rawelow 
aammovaerca B TOM, 4TO Karout - m46o CH00060M ocna6muor ma6.rtioaae-
mpo ApKOCTb noporosoro 3Hafl, BO CK011bK0 paa npm- 
111/10Cb nponanecrn ocaa6nenne, na6mo.aareab mower oupeaernab mcxo.a- 

ApHOCTb. TalCHM nyrem praerca OLLeHHBaTb ApKOCTI4 B AeCATH-
Tb1C14414ble a nocrnxboa H HHHte, 4TO I104TH ne,aocry EIHO HHKaKII 
Apyrwin meronam. 

60 
	

60TOMETPH4ECHHE 1101HITIMI H EHHHHD,b1 

PHC. 30. (Potomerpmecnel wap, 
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OTREJI I 

MHTEF'4>EPEHLB451 CBETA 

FJIABA IV 

KOrEPEHTHOCTb 

§ 11. BBezemie 

3aKOH He3aBHCHMOCTH CBCTOBNX nynxon, ynommyTmft B § 1, oalia-

naeT, 4TO cneTonue ny4KM, ncTpenancn, He BO3AeRCTBylOT apyr Ha 
apyra. ST° nonowernie 6uno ACHO apopmyamponano rioareHcom, 
noTopmn HHCaA B cnoem eTpanTaTeD: naamo H3 nyaecHeniumx CBORCTB 

cneTa COCTOHT B TOM, 4TO, moraa OH HpHX0AHT H3 pa3HMX H aaxe 

npoTHnonoaowHux CT0p0H, arm ero npomnnoasT cnoe RencTrIme, npo- 
XOAA OAHH CKBO3b apyron 6e3 BCAKOR nomexm. 31Hm BN3MBaeTCA TO, 

4T0 HeCK0AbK0 npmTeileft morn oaHompemeHHo BHAeTb nepea OAHO H TO 

we oTnepcTme paaaHnHme mpeameTu...a , . Cam ['Mimic HpH6aBASeT, 

4TO 9TOT BMBOA HeTpyaHo HOHATb C TO4KH npeHms BOAHOBMX npea- 
cTanaeHHA.CIHnnaneTcmcaeAcumemenpimminacynepnoammmm“cm.§ 4), 
B cHay moToporo cneTonon nemTop OAHOR CBeTOBOR BOAHN npOCTO 

cnaaamnaeTcn C neleropom apyron BOAHM, He HCHUTIABafl Hmnamoro 
HCKaWeHHA. ripH 9TOM, OAHaKO, BO3HHKaeT caeapcaulll nompoc. B cm/1y 
npmlumna cynepnoaHHHH npn eilOWeHHH BeKTOpOB OTAeAbHNX BOAR 

Mower HOATIHMCA BOAHa, amnaHTTaa moTopoft panHa, HanpuMep, 
cymme aMnamTya CKAaAMBOOLIMIXCA BOAR. A TaK KaK nmepilin BOAHN 

nponopippaHanbma mnaapaTy amnamTyau, TO nmeprms penyabTmpyloulea 

BOAHN He OyaeT, noo6Ine ronopa, panHa cymme nneprmft CKAaANBaW-

DAHXCA BOAR, m6o }mann cymmm HeCKOAI,KHX BeAH4HH He paseli cymme 

MX KBaApaTOB. 136N41HIR we onmT noxaaUnaeT, 4TO OCBeWgHHOCTb, 

copaanaemaa anyma man HeCKOnAKHMH cneTonumm nymmamm, npeacTan-
aneTcm npocTon cyMMOR ocnetneHHocTen, CO3AaBaeMNX OTAeablIMMH 

nynmamH, TaKHM o6pa3om, o6unlime nxcnepmmeHTanbHme (panTu nawyTcp 
rya nepPuft naragA nppTunopenainmmm BOAHOBMM HpeACTaBAeHHAM, 

§ 12. HOHATHe 0 KOrepeHTHOCTH. Iburempepexamn Roxeriatilla 

LIAR BNACHeHHA 9TOR tymaameHTanHon npo6nemu lianpmplim elley 

perm, OTHOCHWMeCR K caoweHmI0 xone6ABHR H BOAR, 
llpa GAMOW AByX rapMOHN4BCKHX KB146BHHB OAHU() WIWI' 

(IL I) it a- gointtot+ v0 n  01- 91 swot-hid' 
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62 	 KOTEPEHTHOCTb 	 IV 

nponcxoAmuinx no oAnomy HanpaHaemo, HOAy4HTCA BHOBb rapmomm-
veckoe moae6aHme Toro Jae nepHo.aa 

s si -l-s2 = A sin (ot + 0), 	 (12.2) 

amnanTyaa A H cpaaa 0 xoToporo onpenameTcH H3 COOTHOTHettlift 

A 2 
	2 	2 A =at + a2+ 2a2a2  cos (pi  — co2), 	(12.3) 

t 	at sin (pi 	a2  sin  ip2  
g 	al  cos (pi  a2  cos tp2  

(CM. ynpammetimg 13 H 14). 
1301p0meHne (12.3) noKaawBaep, 4T0 KmApaT amnaum peayan- 

ppOutero Koneommg He mum: cyMMe xsaApaTos amnamTyA cicia-
Abmagniumg KOAe6aHHH, T. e. 0Heprum peayAhvipmnero Hone6anma, 
He puma cyzime zHeprtift citaaabimaiouzvnicsi moae6aHmt1. PesynbTaT CAD-
WeHHA BaBHCHT OT paamocmu 4aa3 (pi —) p2) HCX0AHUX tione6aHnfl H 
HoweT mien, alo6oe sHameHne B npe.aeaax OT A2  = (al  —a2)2  (npu 
(p )  — cp2 = r) AO A2  = (al  air (aim Wi — cp2  = 0). 

()imam° npaim4ecio4 Mb! Hftmorna me HMeeM Aena c 414CTIAMH rap-
MOHH4eCKI1M11 moae6aminma, Hao6pancaembimii (12.1), T. e. mone6azummit, 
AARUHMHCA 6ecmoHe4Ho C Hummel-mon apanaliTyaon. 06N 	mone6a- 
HMI BpeMA OT BpeMeHH o6pmeaKacH H BO3HHKalOT BHOBb yme C 'ma 
HeperynapHo H3MeHeHHOR taaoR. T. e. He ABARIOTCA cTporo rapmorm-
4eCKHMH. B TaKOM caymae H peayabTHpyloulaa HHTeHCHBHOCTb 
mime zielisieTcn C TeveHmem HpemeHH. 

1-1a6,no.aaa 9Ty HHTeHCHBHOCTb, MN Horan 661 HOATHITE. H3MeHAKI-. 
Jammu aHavernm; onmaHo AAA 9TOT0 He06X0AHMO npHMeHHTb AAA Ha-
6JH0ILeHH9 npHoop, KoTopNn pearmponan 6wAOCTaT0qH0 6ucTpo,4T0661 
OTMeAaTb H3MeHeHHA /. B npoTHEiHozi cnymae MN He cmomem CAeAHTb aa nem' H3MeHeHHAMH / H 6yAeM permclmpoaaTt. TOAbK0 HeKOTOpOe 
gleatiee BO vememu aHaveHHe HHTCHCHBHOCTH /, Ocianamaemoe 7; mo- 
A06m0 'rimy Katt raaa He B COCTOAHHH CAeAHTb 3a BORe6aHHAMH ApKOCTH 
AaMHO4KH HaKaAHBaHHA, nnTaemoll nepemeHHum TOKOM, H oTmemaeT 
HexoTopy!o nocTosnimpo cpeastroto ApKOCTb. 

Began o6oaHamerie +=oh.  —cp2, 11M4HCAHMCpeAHKOK)HHTeNCHBHOCTb 
peaynbTappomiero Koae6aHHa sa npoziencyTom mpemeHm T: 

7p , 	Az dt  (4+ a22 + 2a1a2  cos go at = 
1 	1  

0 

2 	2 	 1 
.-- alb a2-1- 2alaz • — cos tpdT. 

(12A) 
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§ 121 	HOHATHE 0 KOTEPEHTHOCTH. HHTEP.EPEHIIII3 KOAEBAHHII 	63 • 

ECAH Y OCTaeTCH Hell3MeHHUM B TelleHHe BpeMeHH 1-136.303AeHHH A, TO 

C 

COS tp = cost, 
0 

cneaoaaTenbHo, 
2 	2 A 2 --= 	a+2,21a2  cos tp, T. e. I 44- 4. 

Ilpx cnymaRtiom 	o6pune H B0306110BACHHH Hone6aHHR pa3HOCTb cOas 

lower 6ecnopnao4HuR xapaierep, mnormpaTno npo6eraR sa lipema 

ace 3113 14eHHR OT HyAll AO 2A. nO9TOMy — cos Oi dT CTpeMHTCH 

0 

K HynlO, H MN Hmeem: 	

A =ai±az>  

T. e. 	4+4. 
I4Tax, npn cnoweimin Aayx Hone6aHntl oaHoro neplioaa Hasp pas- 

ANtlaTb ABB CArMH. 

I. 1333HOCTb 09 KORe6W-MH COXINIHHeTCR He143MeHHOH sa spew( 7, 

AOCT3T00H0e Ansi HOMOAeHHM. HHTCHCHBHOCTb pesyabTiipymnero 

Hone6aHHR OTAHUeTCH OT CyMMN HHTeHCHBHOCTWI HCAOAHNA Hone6aliHR 
H MONeT 6NT6 60AbWe HAN MeHbWe ee B MBHCHMOCTH OT paanocrm 

(Pas. B 9TOM cAymae Rone6aHlill HasuaaloTcsi ampeansuww. Cm:He-

rm Hone6am411, npn KOTOpOht He HmeeT mecra cymmHposaHme HHTeH-

cmamocTeR, mu open Haabumb gamepOepenauea Kone6auu4. 
2. 1333HOCTb 03 Hone6arnal 6ecnopRAo4lio meHReTcsi as spew' Ha-

6AIOACHHH. VIHTeHCHBHOCTb pesynbTupyloinero Hone6aHHR pasHa cymme 
HHTeHcHsHocref1 HCICOAHblA Hone6anittl. ROAe63.H113 B 9TOM cnymae Ha-

suaapTcsi neKozepemmuumu. flpn "Ix cnoRcHint licerAa Ha6al0ataeTcn 
cymmitposaHne HHTeHCHEMOCTeli, T. e. HHTepeOepeHums: He nmeeT mem. 

KaH ymablaasocb Hume, crporo rapmoHnmeme Hone6aHHR acerna 

arionHe norepeHTHbi mew co6a, Mho, IlOCK0AbKy OHM AAATCH He 

o6puaaRcb, nmeloulaRci: y HMI pa3HOCTb cpaa coxpansieTcsi 6e3 H3Me-

liemist CK0Ab yroano Aoaroe spew'. FlosTomy npH CAWKeHHH rapmo-

'mimeo= Hone6alinfl aceraa nposianReTcsi nwrep(Oepeinum. 
HIM pesynbTaT CHWKeHHfl onyx rap:Kim:ileum Hone6aHH11 33BH- 

CHT OT COOTHOUleHHH MWKAy HA (Dania npli CAO)KeHHH 60.3bIlIOTO 

mu= Hone6aHull C npolmonbnumn(pasamil peaynbTaT 6yAeT, HoHeiio, 

sasimeTb OT aaHoHa pacnpeaeneHHR Elpeanonaras Ann npocToTu, 

HTO ace Hone6aHHR nmeloT oalmaicoaue ammiTyau, pa:Hue a, HaRaem, 

HTO pesynuTHpyr)ntaR HHTeHCHBHOCTb moRceT salunomaTbcs mexay n2a2  
H Hynem. OAH3K0, Han noHaaan PsneR*), npH pacnpeAeneHnn ($a, 

*) RA. B. C T p sr/ (P s n e 	Boaficona reoplut meta, § 4, rOCTer- 

H3A3A, 1940. H3A01KeHHe paCCDKAWHIli P9Aell MO)KHO MATH B KWITe F. C. r °- 

peak! K a, X0303111151 H BOJIHbI, TA. X, § 2, focreanaaar, 1950. 
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64 	 ROrEPEnTHOCTb 	 EPA. IV 

moTOpme rwaepraroTC51 BriOnHe Cnymakibm H3MeHeHWIM, epsattnn 
HHTaHCHBHOCTE, cymmm Tam( none6aHnft 3a spew, OXBaTUBaKQUee 
nocTaTomno 6onbume 'MUM nameHeHMI 4m3, paima na2, T. e. 9TOM 
o6wem carme mmeeT mecTo cnomeHme HHT9HCHBHOCT9R. 3TOT BHBOB 
nmeeT camoe HemocpencTseHnoe oTHoweHHe K peanimum HcTomnnmam 
caeTa. PevnbTnpywinee mone6anHe OT OTBaAbHMX mcnycnammax 
nempos (aTOMOB), COCTaBASHOWMX HCTO4HHK, con/leer OCBeateHHOCTb, 
B9AHLINHa KOTOpOR B BaHHUR MOM9HT H B BaHHOR T04K9 3aBHCHT OT 
COOTHOW9HHH 41a3 memny OTB3AbHMMH meHTpamm Ho Haw rnas BOC-
npmnimaei AHM6 cpwwww OCUIMeHHOCTE, aa HemoTopull BOCTaTO4HUR 
BAH BOCHpHRTHA miTepan mpemeHm H Ha HemoTopoR BOCTaTO4HOR HO 
B9AHMHHa ocriewelmon rinomanme. 3TO 06CTORTeAbCTBO HpHBOBHT 
K nonHomy ycpenireHmw 030861X COOTHOW9HHR, B pevnbTare .mero 
socripmHmmaemas OCB91BaHHOCT6 OKaW3TCR mpocTo cymmoll OCBalBaHHO-
cTeR, co3nasaemmx mancamm CBaTAIBHMCH nmapom Hauler° HCTO4HHKa. 
HosTomy AAR nwooro peambHoro cnymam mm mime cma3aTb, 4TO Lime 
onHHamoinme cam' namT OCBelBaHHOCT6 wiiwe 66.3buipo, mem wow. 

§ 13. INTeNimpermon BOJH 

B COOTBaTCTBHH c ompeneneHHem npenmnywero naparpa4ia mm 
roHopmm o6 tturnepOepenguu 804M, morna npm NX COBMaCTHOM nencT-
BIM He HmeeT mecTa cymmnposaHme HHT9HCHBHOCUR. Y.c.A0BHaM HHT913- 
0epeRwm BOAH OBHOR H TOR me PAJAMA ABAilaTCR morepenTHocTb, 
T. e. coxpaHeHme nemmeHHoR pasHocui cpa3 sa spew', nocTaTowloe 
BAH HaftioneHmi. B 4aCTHOCTH, monoxpomansunecnue sortnat, T. e. 

nopommaemme rapmoHmileciumw KOAa6aHHAMH, morepeHTmi H 
moryT nmTepipepnpoHaTb (ecnm, KOHe430, OHH Hmena OBHHaKOWAR 
HepHon). CHO'ORHOCTb norepeHTHux BOAH K miTeptepemmn osnamaeT, 
4TO B AFOROR TO4K9, moropoR nocTnrHyT 9TH BOAHU, Hmena mecTo 
morepuiTHme KOA96aHHA, moTopue 6ynyT HHTepSeimposaTb, eon!, 
KOHe4H0, opHeHTimils H Honig:moms BOAH TaKOBW, 4TO Hanpasnemmi 
mone6anHfl coimanaloT memny co6oft. Pe3yilbTaT HHTeptepemimm onpe- 
nenaeTcH pa3HOCT610 cpas Hmrep4iepHpylowmx BOAH B mecTe Ha6mone- 
HHA; a sTa Hoc/mm.15m 3aBHCHT OT HamanbHoR pamocim ilms BOAR, 
a Tame col pramocinu paccntonitua, canenwouwx TOLIKy Ha6monemmi 
OT HCTO4HHKOB mammon H3 BOAH. 

HycTb mite morepemmme BOAHU mcxonsT HS HCTO4HHKOB 	H S2 
(pHc. 31); mone6ammi 	Hanpasnemm nepmemowynapHo K nno- 
CROCTH mepTema H Ha6moneHHe Hp0H3BOAMTCH B TO4K9 	44onycno 
Ana npocTorm pacmeTa, 4TO B TO4Ka M o6e BOAHM nmear omwamosme 
ammiwTynm, Hamm, 4TO KOAa6aHHH B A4, smsusaemme nelmon H BTO-
poR sonnamm smpaasTcs B mine 

81=7 a cos 2it (—
t 
T 	k 
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§ 131 	 HteTEPtiEPEHLIHH BOAH 	• 
	 65 

H 

s2 = a cos [21t 	— (4-:) — cp] , 

rite d1  = MS1  H d2  = MS 2 , X -- Amnia BOA1161, a op — sasansaaa paa- 
HOCTb tn. 

Cantausascs B Togas M, La:insomnia nap: 

s = -1- s2  =-- 2acos (it d2 	(11 	) cos [2,re ( Ft 	d224-d22 	92 I . (13.1) 

Talcum 
d2 

 o6pasom
,
, so.rte6asse B Tosse M asset amfuniTy.ay, pasayto 

—  
2a cos (is 	x   m 2 ) , H HHTeHCHBHOCTb, riporioputsmanbspo 

— 	tp 
4a2 cost 

A 	
2 ) • 

,11,sa xorepeaTabix BOJ1H 	TIOCTOHHHO, H, cseaosaTessso, paawnie 
HHTeHCI.IBHOCTH cseTa B TO4KBX M 3aBlICHT TOJIbK0 OT paaJIHSHE pas- 
Recta paccTosaafl d2 H dl. Baaraaaps emit paanocTa paccTessak 

4 

A 
PHC. 31. IC pactiery pa3HOcTH eloa3 BOJIH, Kappa of 

aByX aorepesTaux licToHHHKOB. 

KaK IlpHHHTO rosopuTb, paanocntu xoaa AByX BOAR, KOJle6aHHA, 

Bb73BaHHble 9THMH BOnHaMN B TOHKe HX scTpesa, 6y.syT o6nas,aTs pas-
/We/WO 023 s,a)se B TOM cirrus, 'xoraa Hasansable ckasm o6eax BOAR 

6bIJIH 0 011/1HaKOBbl. Pa3HOCTb cl3a3 JI, B03HIIKLLIafl BC.IleACTBHe paHHOCTH 

xosa BOBH, eCTb 

Bblpa3lild pa3HOCTb X0aa B AJ141HaX 130411: A = d2  — d1 	mX, rite 

m — mo5oe Linn° (sense HAN .spoi5soe). CooTseTcTspoutas paauocr& 
elms 	altat. ECJIH assassin:as 4.1a3b1 0,1111HaKOBbl (so = 0), TO HHTeH- 

CHHHOCTb ,asyx IiHTep43epHpylOialcX BOJIH C 0.13,HHaKOBbIMEI aunnaTyaams 
supaanTcs: 

(13.2) 

1.1,eAbIM masesass in COOTBeTCTByer cosnas,esae HO (pass H HHTeHCHB-

HOCTb, paBHaS 402 . np14 M nonyugnom Cpa3b1 RpOT4180110110HCHbl 

HHTeHCHHHOCTb palms Hymo. B Oakes csysae m Apo6soe HHCAO. 

5 Bac 2178. r. C. ..larutc6epr 

d2 — dl  

217 	K 	• 

A 2  = 4a2  COS2  x 
d2 — dl = 4a2  cost  
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66 	 KOrEPEHTHOCTI, 	 Era, iv 
IIpn nepannbix amnanTyaax WiTeHCHBHOCTE, supawaeTcs COOTHOmilmilem 

2 	2 A =al + az+ 2a1a2  cos 2rcin = (a 1 + a2)2  — 4.sia2  sin2  TCM. (13.3) 

11pM ilenom m mmeem maxcmmymm A 2 ==(4l -d—a2)2, npn nonyilenom 
m --mmHmmymm A2 ==(a1 --a02 . 

TaKHM ofipamom, reomeTpilmecxoe mecTo Tomex npocTpamoma r  
XapaKTep113y10111HXCR OAHHHKOBTAMH ammmTyammu (m HHTeHCHBHOCTHMH), 

, ynomnempReT ycnom d2 ilo ---7,==consr, T. e. npeactaanneT co&ft 
rmepxHocis rmnepoonOmaa Bpainerfasi C 00610 S1S2, 1410KyCaMH KOTO- 
poro caywaT T04KH S1 H S2 (Ha puc. 31 cemeilile OAH0r0 H3 THKRX 
rHnep6oaoHam HAOCKOCTMO gepTewa HaoopmeHo nymciwom). B qa- 
CTHOCTH, cpeAmm nnOcxoCTI, uao6paweHHaa Ha gepiewe aHHHeft 00', 

OnHcaHHoe pacnpeneaenne nnTencionocTen npeAciananei COoofl 
i-repckpemilmoilmym mapTilHy,cooTReTcTilyxamym HHTeimpepeililmil AByX 
morepeHTHmx BOJIH, Ha4aAbHaff pa3HOCTb. Oaa mewxy KOTOpbIMH paBHa 
nymo. ECAH 611 Hatianimaa pH3HOCTb 4)a3 oTnilmanact, OT Hymi, TO Mbl 
HMeAH 661 TaKylo we mapamHy, OAHaK0 cmemermylo OTHOCHTCJIbHO 
TO4eK Si H S2  B 3aBHCHMOCTH OT BeAH4HEIN p. 

B cnymae Hemorepetailmx BOAH mawnomy 3Ha4eHHI0 p oyAeT COOT-
BeTCTBOBaTb CBOB milTepOepemilmomHaR mapTHila, xoTopaR C TemeHmem 
ilpemeHm 6yileT CMCHHTbCH apyron..ECAH 9TH cmeum nponcxoilwr ilo- 
CTRT04110 ONCTp0, TO Mb! He B COCTORHHH Ha6A10AaTb 9TH Atmotlemnue 
ilmTepOeperfilmomHue mapTimm H aocnpilHilmaem nexoTopoe cpenHee 
COCTORHHe, KOTOpOe COOTBeTCTByeT MOHOTOHHOMy pacmpexeneHmo 
HHTeHCHBHOCTeR OKOJIO oOoax HCTO4HHKOB S1 H S2 . 

§ 14. OcymaecTBAelitie KorepeHTHMx BOJIH B OnTime 

OrnAT nomaammeT, 4TO KOrAa ABa HeMBHCHMNX HCT04HHKa CBeTa, 
Hanpmmep ass caegH, HAN nawe Atm paamilmmx ymacTma clamor() it 
Toro we caeTRwilroca Tend 110CNAMOT CBeTOBble BOAHN B OAHy o6aacTb 
npocTpaHcama, TO MN He Ha6monaem milTepOepeililmm H momciaTmpyem 
cnoweHme ocmemeHHocTefl. Houle manoweHHoro B npilamnywmx napa- 
rpa$ax mm He mowem, KOHe4H0, C4HTaTb peaynbTaTm TaK0r0 onmTa 
AOKa3aTeAbCTBOM HeCOCTORTeabHOCTH BOJIHOBbIX npilacTailnemillocaeTe. 
OTCyTCTBRe ycTolgioon (Haomoaaemofl) mHTeNtepeHilHoHHon mapTmina 
moweT 060311agaTb TOAbKO, 4T0 Hamm HCTO4HHKH He nocunamT more- 
peHTHmx BOJIH. 9TO 0311a4HeT,CAeA0BaTeAbH0,410 HOCNAaeMNe HCT04- 
HHKaMH BOAHN HeMOHOXp0MaTH4eCKHe (CM. § 12). To 06CTOHTeAbCTBO, 
4TO aawe C Hailnymwmmm B CMHCAe MOHOXp0MaTH4HOCTH HCTO4HHKaMH 
(caemeHme paapeweHHblx ram* MM He mow em nonymilTh iniTepOepeHilHH 
OT He3aBHCHMNX HCTO4HHKOB, eCTb AOKa3aTeAbCTBO TWO, 4T0 HH OAHH 
HCTOMHHK He manymaeT cTporo moHoxpomaTHmecxoro cileTa. - 

oyileT mao6pawaTb KAOCKOCTb maxcnmanbson HHTeHCHBHOCTH. 
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PHC. 32. Bm3epicana ckpeReaa. 

§ 14] 	OCSUAECTBABHHE KOTEPEHTHMX BOAR B OHTHKE 	 67 

FleTpTalio HOHATE, (PH3H4BCKT0 npHinmy HeMOHOXp0M1TH4HOCTH 

AeRcTimeAbHoro naArieHHH, a CABA0BaTeAbH0, H HenorepenTnocTn 
BOAR, HcnycHaemux WW1 He3aBHCHMMMH BCTOMEHKaMH cneTa. ,ae1cT-
WITeA6H0, nanyvenne cneTa npoHcxoawr ncneAcTnHe aTOMHNX npouec- 
COB, H B AByX CaMOCTORTBAbHNX HCT04HHKaX cneTa MN 6yAem HMeTb 

ABAO C HHAygenHem aTomon, He cnasaHHux Apyr C Apyrom. B nawAom 
H3 TaKFIX aTOMOB nponecc H3Ay4BHHB PANTO! 04eHb xopoTnoe 'Tema, 
oopunancb ncAeAcTnne noTepH ngeprHn 6AaroAapn H3Ay4BHHIO HAN 

ncaeAcTnHe nomex H naaHmoAeficTrain C ompywalouiHmH aTomamn. ,aa)ce 
B naH6offee 6AaronpnaTHux °Trim, 
Horn menualowee AeticTnneonpymio-
utHxaTomoncnuemon minnmymy(cne-
IleHlle CHAbH0 paapeweHnmx mon), 
AAHTeAbHOCTbnpaimablioromanytteram 

He ripenUniaeTCTOMHAAMOHHIAX Aciaefl 
cenyHAbi. Flom npeapameHHA 
WHIM atom MMKBTBHOBbHatiaTbmcny-

CKaTb cneTonue BOAHM, HO, KOHB4H0, 

ynce C HOBO8 HatiaAbHOR tam& Ilo-
Tromy pa3HOCTb tia3 MeWAy Hanyve-
HINMH Aux TaKNX HeaanncHmux aTo-
MOB 6yAeT H3MeHATIDCB npM namane 
BCHKOTO Honor() aim HCHyCKaHHA, 

T. e. mepea LipeanumanHo KOpOTKHe 

npomewyTHH npemeHH: TaKile HCT04- 

HHKH HCKOrepeHTHN, H MTHOBBHHMe 

HHTepctlepeHnHoHHue KapTHHN, HMH 

Aamemue, CMBHSHOTCR HaCTORbK0 611- 

cTpo H 6eCHONA04H0, 4TO MN Ha-
6.rno.aaem TOAbK0 cpeAmow HapTHny, 
T. B. pasHomepHoe pacnpeAenernie 
OCBeliTeHHOCTH. 

HTaA, AAA noAymeHna Anyx KO- 

TepeHTHMX BOAH HaAymeHne pa3Atlq-

H6pX lie3a811CUAU4X aTOMOB nenpnroAHo. (DpeHeAb (18.16) noKaaaa, 
OAHaKO, 4TO MOACHO AOCTHrHyTb genH, HCROAL,30BaB HaApierme °Amoco 
H Toro Ace aToma (HAN TecHo pacnonoweHHoft rpynnu) *) AAR Hoar-Le-
HHA doyx cucmem BOAR, HoTopue, KOHB4H0, acAeAcTnHe 06HTHOCTH 

UpONCX0WABHHA 6yAyT icorepeHTHumid. AAA STOn HBAH Heo6xoanmo 
HcnycHaemoe HailyveHHe pactinelturrb Ha Asa noToica (nyTeM oTpa)ceHHH 
HAN npeaomaeHnn) H 3aCTaBHTb NX BCTpeTHTE,CH nocAe Toro, KaK HMH 

ECIH Asa CBOTSHHHXCH aroma Haxo,larcn °germ 6.11H3X0 (Ha paccrommu, 
Ma110M DO cparixemvo C AAHHON BOJIHM) Apyr OT Apyra, TO OHH He HuTHOTCH 

Heannenmumm naayneHne canon) monceT no3AeAcisonaTb Ha Apyroil H OHH 

H3HeCTHOrl crertexa moryr oicaaarbcn Korepeirrammit, HO B TaKOM capiae OHH 

nparrmilecxn COBIlaAalOT HO Mecry HA rionoselima. 

5* 
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68 	 Korman-106Th 	 Ern., Iv 

npofluam paanimme nyTa, di a dv Tam o6paaom MN 3aCTaBHM 
BCTpeTNTbCR BOAHM, awn/Awn Ha mom Toro ace Hamlin 
(aToma), no paaaoe ppm npwroa c Tam mum =mama 
(luta OTHOCHTenbH0 apyroft, 4TO KOrepeHTHOCTb 6yAer.Hmem mem, 
(o6e rpynnu ROM npnnamemaT K momy awry HcnyCKaHHRATOMa). 

tpeaeab npaaTatiecaa ocymecTerm Trot npum, saunas CBeT 0T. 
IICTO4HHKa OTpaWATT,CH OT AByx sepxan, pacnonommux nOA yrnOMf 
&imam K 180° (6asepaanalpelle450. 	Arlen noun!' Ha pac. 326 
rIpomme arm or S He AoxoAHT Ao sApaHa 	ii6o HA aaAepmmiliT 
umpma A7(. OT xamAoro Aroma HCTO4HMKa S X sxpany AA npRX04,21 
BOAHm, HAyulme nO AByM nyTAM ,pasHoft AnHHU m nommy sanaBrol, 
Baton= OAHa OTHOCHTenbH0Apyr02.60.4HM,MAyilthe OT S m OTpFnmap. 
ImHeCR seimanamH / m //, npeAcTamsnOT ABe CHCTemm xorepeHrHux 
BOAH, KBK 611 HCXCIAMMHX H3 ACTOWHIKOB SI H Sp npeAcTaBnmOWMX 
mHlimile H3o0paWeHHR S B 3epKanaX / H IL B pasinmue To4KM 
9Kpama AA 9TH BOAHM npaxoaaT c aexoTopott pa3HOCTWO 	Onpe- 
Aennemo2 pa3nH4mem B AnHme nyTH oT SI H 	Ao comercTuAnme2 
To4KH 9xpaHa. rio9Tomy OCBeimeHHOCTb 9ApaHa pa3Hux To4Kax paa-
mH4Ha, max 3To H300paacem0 Ha pm. 32. 

15. Ocm0BHme xapalaelmormt torrepOepemtommx atm 

lie Tonbx0 B onHcaHHom onbrre, HO H B 7110002 imerichepeaamou. 
Hoil cxeme nen° cBoAltrof K nonymernim Ram HCTOLMIHKOB AorepeHt-
MAX Bonn c nomoutbio nimcnocoonewl, amomax aaa moopamealla 
eAHHoro 113nrialouier0 HenTpa. Alu paccmoTpHm noapoftee, °July 
cxemy, Ha moTopo2 04eHb oT4eT/IHB0 BucTynalOT Bce naH0onee Cylite-
CTBeHHNe AeTanH. 

3Ta CUBA. H3BeCTHWI 	maspanHem BoWAHH3N BHAe9, ocyme- 
CTRAMTCH C nomoutbm AHH3N, pa3pe3aHH011 no AHamerpy; o6e 110AO• 
BHHN cnerica pd3BOAMTCR, OnaroAapH Emmy nonyvamrcH Aria AeftcrBH-
7eAbHWX Hso6pameHHH H S2 CBeTALMeNCH TOLIKH S. CIpopenb mewAy 
nonymnisamH aaxpuBaeTcH BApaHom K *) (pHc. 33). 

MnrepOeperam HaornoAaeTcH B 00nacTH, rAe nepexpmaamTca o6a 
caeTomax HOTOKB,HAyWHX OT H Tovica A4 Hineptepermmolmoro 
HOAff HmeeT ocBeimeHHoCTb,aasHcsHADO OT - pd3HOCTH xoaa aayx wiTep-
itiepappoulax Arlen. 9TOR Cxeme HcHo BHAHo, 4To mnTeptepnpro-
came cseronue noToxa onpexexamTca paamepamH Tenemix yrnoB dQ, 
Belli/1914MA KOTOIMAX 3aBHCHT OT yrna 2y==LQ1.5,./R1==2!(?2S2R2 memAy 
xpaninvor nepexpuBalcaunmncH nyvamn. 3ror yron 2y mu HasoBem 
anepmypoll rtepercputiatou4uxcg stiett. MaxcHmanbnoe navel -ale yrna 2? 
COOTBeTCTByeT yCAOBBW SIWISe22 H SIRIIIS2R2; HpH 9TOM sxpari 

g, 
DHAHH3a &rifle mower ONTI. Hert041.3023Ha 11 Tax, 9TO 	H S2 oxaaw- 

Datorca MbIMH 11306paNteHHAMH S. LIAR sToA wan H3 CepeAHlibl AHH3N Bmpe-
aaerca xycox o6e oeTaxifixeca vacTu CBOACITCH emecTe. NICTCNIIHK S pacnona-
raercH meauty remetimm cpoxycom H AHH30fi. 
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§ 15J 
	

OCHOBHMB XAPAKTBPHCTHKH HHTEPOEPEHMHOHHMX CUM 	69 

pacnonoweH B 6ecnoHe4mocTm. f)6utwo yron 2y HeCK0A6K0 

m6o 9KIMM pacnonaraeTca na KOHegHOM paccToannu 0, XOTB H 6036- 

MIOM no cpameemo C S 1S 2 . BenmHa anepTypm 20p onpueameT co6ol 
yrnoeue paamepm nova mfrepcpepeHunm, cpedugg OCBelMeHHOCT6 KOTO-

poro 3ABHCHT OT Tenecnoro yrna dg. B 9TOM none OnaroAapH HHTep-
4wtpenu.HH npoHcxoAHT nepepacnpeAeneHme oceemeHrtorTH — o6paayloTcH 

Pm. 33. Bnnenna Buie. Z R1S1Q1  = ZR2S2Q2 =.2T--anepTypa nepempunAm- 
HAMA Armor, Ann fiecnonexcio yAaneneoro swam; Z PSP = 2w — anepTypa 

AnTeMepenAnn Ann Aempaabnoft T04KH BOAR M sicpalia 

HHTep<pepelignoHHue nonocu. MeM 6onfne CpeAHAA OCBelgeHHOCTE4TeM 

60Ablile H paainnine meacAy mancHmymamn H MHHAMyM9MH OCBeMeHHO- 

CTen B 9THX nonocax. 
Won 2w menuly COOTBeTCTOyAMBHMH nyumn, HAylAHMH OT S Aepes 

AawAyw H3 AByX Hemel HHTepckepomeTpa K Al, npeacTatuweT co6oR 
yron pacmpuTma Arlen, onpenenHwilwR AeTeinctepeeAnoneun sOpefer 
• TOMKe Al. 1113AKTH4eCKH TO mce snalime emeer 9TOT yron H AAA 

• Apyrott TCOHCH HHTerSpeHumoHHoro no'. SIToT yron MM 6y.nem 

mamma's anepntypoA uurnefOepeurviu. EMy COOTBeTCTByeT B none 

meTerApepeeunn yzos ocoawdenust 4y4ed 21v, BeAHOHHA AoToporo CM. 
Baia c yrnom 2w npaannamm nocTpoeHHH n3o6pmennR. flpH HeHaMen. 
NOM paccToaHHH AO wana 2w Tem 6onewe, gem 6onewe 2w. 

Benwania anepTypu HnTep4wpeffunif 2w TeCHO CBA3AHA C AonyeTH-
mum! paamepamm HCTCSAIHKA. TeOpHA H OAMT (CM. § 17) nolwaunam, 

LITO C ysenmenHem anepTypu HHTepcpepemanf ymenbinalcaca AooyeTH-
MUG paamepu lumptinu HCTOOHNKA. npu KOTOIMIX eine meet mecTo 
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KOTEPRHTHOCTb 	 Ira. Iv 

0T4eTAHBaH atiTepOepenlithiaaa aapTnna. Ho BeillitillHa miiirepCpepa- 
prOutax CBCTOBbIX HOTOKOB oripmenHeTca, CONUCHO § 7 Kapaacefolem 

=B6d2 	tiTO HCTO4HHK 113.1y4aeT 	Hanpasitemo, Hop- 
maabnomy K CBOCli nonepxnocTf0. npm summon ApKOCTII ticToluilwa B 
Hemp- ula noToxa 3aBHCHT OT nponaHeaerma a dQ, npmem a coraacno 
caaaannomy TeM 6oabwe, gem meHbuie anepTypa perepcpeperam, 
a dQ Tem 6o.rnane, gem 6o.gbuie anepTypa nepexpusaloulecca nrucoa. 
1-1pa o6cyacaeHHH Bonpoca, MO eT AN .aaamaa maTepcpepeauMwmaa cxema 
o6ecne4im xopowyloocaeu(erthotrb Hrrep(1)epeHnHormon KapTHHbl, HaA0 
rIHTbIBaTb, BO3MONCHO nN OCyaleCTBHTb aanospemelmo 6oabtuylo anep-
Typy nepeapbmatolumxcn nytixoa (250 n maapo anepTypy HHTep(pe-
penult() (24 

OCHOBHble 4epTm ParrepckepomeTpa &die FlOBTOpMOTCH B alo6oR 
nwrepctpepennaonaofi cxeme, aoTopylo B o6Hlem BHAe MO)KHO nao6pa-
311Tb pHC. 34. 

TO4KH S1  VI S2— mao6paacelinn ma.rtyqaxmikero ueHTpa 5, noarme-
mbie c noMoujblo onTwlecxon cntremm mrrep(pepomeTpa, He nOga3a11- 
NOR Ha LiepTewe *). 9TH TO4KH moryT 6b1Tb KaK aencTrareabHumH, TaK 
H MHHMbIMH n306pmennnmil TO4KH S. B 4aCTHOCTH, S momeT cosna-
aaTb C OAHOB 143 9THX TOtieK (cxema Raonaa, CM. plc. 37). AnepTypa 
intrep(I)epemann 2w H CBA3anHbIH C Hew yroa 2Tra onpeaeasnoT  Aony-
CTHMWH paamep HCTOMHHKa cHeTa, umpHHa KoToporo Ha Hatuem 4ep-
Te)KC o6o3HageHa 4epe3 28. Ana pacgeTa HHTep(pepelluxolluon KapTHHM 
B A1060m HHTepcpepomeTpe AOCTaTO4HO 3HaTb 133aHMHOe pacnoaoace-
Hue S1 H S2  H Ha noameHne OTHOCHTeAbH0 sxpaHa EE. ECJIH spa EE 
pacnoaoacex nepnexamcyaapHo x AHHHH S1S2 , TO, KaK 51BCTByeT 143 § 13, 
nwrepcloepenunoHmle 110A0Cbi 6yAyT npeACTaBASITb co6on KOHLIeHTpH-
4ecKHe oxpywHocTH (cegeltha nnep6o.gonaon apauteHna C (I)oxycamm .S 1  
H S2  TIAOCKOCTb10, nepnexamyaapHotl K ocH). FlpH pacnoao)cemnt 
sapaHa EE napaaaensno AHHHH S1 .S2  ROAOCH HmeHyr ram ranep6o.rt, 
KOTOpLIe, eCAH HCTO4HHK To4e4m,d1 (aDepHgecicasi Ho.rma), maao OTAH-
431oTca 6.aaro,aapa ycaonmo OM>>S1S2  OT napalmenbmax npammx. 
06bI4HO B xagecTHe HCTO4HHKa npumensnoT apxo ocueateHxyx) yaxylo 
weab, napaaaem.Hylo IIAOCKOCTH CIIMMeTpHH cHcremia (aHameTpy pa3-
pe3a 6HAHH3b1 Bane, pe6py 611aepicaa clveHeaa B T. AO. flpH Taxom 
anHenHom HCTO4HHKe (usaHHapHgeciale BOJIHbI) HHTeptpepeinixoHHHe 
xapTHIna OT pa3HbIX TO4eK HCTO4HHKa 6yAyT CABIThyTbi ,apyr OTHOCH-
TeAbH0 apyra BA0Ab HCTO4HHKa, aaHaa Ha sxpaHe EE HHTepcpepeH-
HHoHHme noaocia, napaaaeabnale mean, Tax 4TO Ana pewexua aairagH 
O pacripeameHan maxcHmymos H MHHHMyMOB MO)KHO orpaHugHTbca pac-
cmoTpermem iinOCKOCTH gepTexca. Pacclarraem 9TOT nocaeamill cayman 
(CM. pHc. 34). 

*) Mem( paccmorpema mirepcpeperfaHomimx cxem c nomouthio manna 
nocrpoemm 14306pax‘eingi otielm noaeaen Hp( pactieTe Cammugx BuTepcpepomer- 
p0B. floeseaosaTeabHoe paaaHTHe ero npiniaaaeacHT npo(p. A. H.3axaimertoiomy 
H B3A0aten0 BM B mare: A. H. 3a xapbel3 C IC H H, Hurep(pepomenma,.M., 1952. 
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§ 151 	OCHOBHME XAPAKTEPHCTHKH HHTEP.EPEHHHOHHMX CXEM 	71 

flycrb paccromme S iS2 = 21, pacc4ocume or S1 S2  ILO 9KpaHa 

OM= D, a paccroaHHH OT S1  H S2  AO Hanon-aH60 TO4KH 9KpaHa 
N — COOTBETCTBeHHO dl  H d2. ECJIH Sl H S2  CHH4M3HM (Cp = 0), 

TO uenpaabHun manclimym BeECHT Ha cpeaHen JIMHHH B TO4Ke 

M (S 1M — 5 2M = 0). 
E 

   

2b 

 

 

   

    

At 

PHC. 34. 06HABH HHT4f4epeHHHOMMX cxeMa. L PSP = 20)— 
allepTypa HHTeptilepeHHHH; Si/W.32=2w— yroa CAM:WM 

Xy4e4 SP; S1S2  = 21; MN = h; OM = D. Ana TO4KH N 

pa3HOCTE. xona A d2 	2h • 21 

143 pnc. 34 HetpyaHo onpeaeawrb pa3HOCTb xoaa A = d2 —d 1  ao 
aw6on TOMICH snpaHa N, aexcarnefl Ha paCCTORHHH h OT M: 

D2 	02 ;  d2i _ D2 ± (12  _ 02 ;  

(d2 + (d 2  — = 2h • 21 
HAH 

(12 	A — d2 /14:  2d/2  

Pa3HOCTb xoaa A conananur HCCKOJIbKO AMIN BOJIH H eceraa 3HB-

414Te/lbH0 MeHbille dl  H d2 . nO9TOMy MOWN° 110J10WHTb d1  -1- d2  = 2d, 

rae d = -Hy = d 2  — . 1'ITaK, 

A = h —21 
d • 

(15.1) 

B 6onbwmicree caymae3 paccronHHe ao snpaHa D ropano 6oamue, 
nem 2/; nonomy d,ccr,D, T. e. 

A = It —2/ 
D ' (15.2) 

BAH aaablletlinHx paccywaemin MM 6yaem npeanonara4b, 4TO CACI', 

KOTOWDIM MM noabayemca, moHoxpomarmeH. Tenepb, Horaa rnaBuoe 
awrpyaueune, csnamoe C HemonoxpomatviHnotrblo BOXII (oTcyrcTmle 
norepeinHocrH), ofionaeno 6aaroaap3 npmemy 04)pelleas, MM He aeaaem 
HpHHHHEHaBbHOn 0111H6KH, CHLITHil Hawn BOJIHM MOHOXpOMBTH4eCKHMH, 

d1 1  d2  • 
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p2 

72 	 KOMPEHTHOCTb 	 Era. of 

H aHM$ yripoluem pactiem. B Hammenwent 6yHeT noHaHaHo, Hume 
Hamel-lent! BHOCHT B ael1CTIMITeabH0 Ha6mo;lamp Hammy TO (ACTOR-
TeabCTBO, 4TO BUM He ciporo HoHoxpomaTmbl. 

IlyCTb IICT0411111C nocbmaeT BOAHW AMIfibi A. Pa3HOCTI, XOAN, pupa- 
21 

weHHHH B Hamiax BOaH, ecTb = h —D 	rue 	m — ato6oe gym 

(Hume HAM Hpo5Hoe), onpenemnowee nopthok unntepOepentm. 
Cornow pactierram § 13 maacamymm COOTBeTCTBylOT aeaum mane-
1414AM m M HMCKIT MiTeNCIIMIOCTb (npa paBH1DIX amnaltryaax maTeptive-
pi/moot/Lax BOJII0 

	

A2  = 4a2  cos2  Tcm = 4a2  cos2  TC-0-21  h. 	 (15.3) 

cDOpMyna 3Ta noHamineT Hamel-tem% ocHenteHHOcni mcpaaa B 3aBHCH- 
kD 

MOCTH OT 3HalleHlia h = m T1-  • Ona net maxampcbt npa 

geiMAX m (0, 1, 2, ...) H mmonaymbt — npn nOaylleamx nt (1/2 , 8/2 , , ..). 

PIK. 35 nepeaaer xon oceemehHoom, sw-
pawaembH4 cpopmyao11 (15.3). 

PaccTomme mexcHy COCe.NIMMIt NNKCH-

mymamH HMI minantymama, cooTeenTayrouree 
113MeliefINIO m Ha earn-mu, T. e. paBH0e 

4 	 B D 	 • 
(15.4) 

Pac 35 Pacnpe,rwAuthe oclie- 
wwmocnt sKpatia apt Kuno- 
(Deperionn AByx arta. a—rpa- 
timuc oceemetolocrn B (Dynamo' 
RoOpAmiaTu h; 6 — CxeMant- 
4eca0e H3o6pwiceime ocBe- 

Limmotrif wcpana. 

HOCHT lia3BatiHe 11114pHlibi 110.40CM. 3Ta tkop- 
myna noKasumeT, 4TO noaocal 6yHyT reM 
ampe, nem merwine paccToanue 21 memay 
licT041114KaMii npH Baaamibut D e A. WHpufty 
110A0Cbi Herpyiwo Bmpaavrrb Taxwe 4epe3 
yroa CXONC.Nemisi Arlen 2w, CIO13alitibal 

c anepTypoft anTepcpepeinum. Tax KaK 
o6b4uw yroa 2w maa, TO H3 pHC. 34 BliA,140, 

4TO 21.2wD, T. e. 

2w • 
	 (15.5) 

LHNpHHa 110/10Cbi 3aBHCHT OT paccromma D AO 9Kpalia, yBeMP11113351Cb 

6earpallatmo no mepe yaaneHaa %Taxa. rIonomy panaoaaabao BBeCTH 

nominie o6 yraosoti ampule 110110C HirepckepeHuini, 4101114Mafi FICIA HeM 
yrnosoe paCCTOallie meNCAy COCeAlThmil mancamymama, aa6mos,aemoe 
c mecTa pacnoamelma HCTO4HHKOB. YrAOHNH WHpHHa 110a0C1,1 

B 	1. 
P = = • . (15.6) 

Ofia TeM 6thabwe (urrepelaepetnowanaa aapnima apynnee), nem mewnne 
paccTomme mexcay HcTo3HHHamH 21. 
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§ 161 	 PA31114,111112 IIHTEMPEHRHOHliblE CXEMbl 	 73 

OcyutecTHHH unreptpepeuunotranan 011bIT, MN MOHCeM, HamepHa pac-

CTWIHWI B, D H /, HAIR 	 CBeTOB011 BOJIHN 	Tamoro pona 

usmeperma HBHAHCb OAHHM H3 Heiman onpenenetmn 	CBeTOBbIX 

BOAR, 110KB3HBILIMX, 4TO mpatime mpacHste arm npu6nHattTensHo COOT- 

BercrepoT anima BOAFIN 	=--- 8000 A -= 800 mp, -= 0,8 p., a mpatrame 

cpuoneToeste 	4000A = 400 mpc= 0,4 p" 

Kam HCHO H3 OHHCHHHH, mapTnHa 6yneT npeacTaunaTs gepenotwww 
pesmux tteptimx nonoc, pasneneHHux 6onee CBeTAbIMH npomencyTmamn, 

TOJIbKO B TOM CArtae, KOFKK Mbl 
umeem nen° c moHoxpoMaTHttecmitm 

caeTom 	nmeeT anomie onpenenellHoe 3Haueume). FlpamTvnecmn anti 

nifTepepepewutonHoro 011bl/a AOCTBTOIIHO 110Kpbab 	 HBeTHIIIM 

CTeKAOM (CBeT0444AbTp0M), BblAeJIHIOIHHM coHomyn HOCTS 21,JIHH BORN, 

nesHatunensno otanywouluxca npyr OT "[Tyra no Lurie. ECAH ace 

HCTOLIHHK nocsumeT outran CBeT, TO ymTewpepemwormas mapTuHa npea-
CTaBliT co6ott aepenosamte useTmax nonoc, nputem nontion TeMHOTbI 

He OyneT mirne, 146o mecTa miummymoa nna 0.1H011 KAHHN BOJIHbl 

coananwor c mecTamm mamaimymos AAA npyron. Hsmepaa paccTostmut B 

meacny coceamimu mamcmmymamu AAH naaHoro tuseTa, mourn° onpene- 

ARTS OlpH6JIH3liTeflbH0) nnuHy BOAHlat, COOTBeTCTBylOIlly10 9TOMy uneTy• 

B npyrux, 6onee TOHKIIX HHTep4)epetuwoHmax OTINTHI (CM. Hinme) 

mouoxpomaTHsaulla cHera npH 110MOILIII CBeT04HUIbTp0B HenocTaTowla 

Han° npu6eraTs K 	cnoco6am nonyaetwa monoxpomaTaHecmoro 

CBeTB. 

§ 16. Paaarmsre mirepitepernwormbre exert'!" 

CruecTueuHste aepTst Owen wiTepcpepomeTmecmon cxemtn, H30- 

6paNceHmoth Ha mew. 34, HmeloTca BO acex npennon(emran pacnonoace- 

PaCCMOTpHM HemoTopsw H3 HHX. 

a) Baaepicaaa eperlean (pvtc. 32, cm. crp. 67). Hcrownwamn 

morepeHTHstx BOJIH cnyacaT 	H S2, naa MHHMbIX nao6pamcemw S. 

PaccTosmie = 2/ Tem meHswe cnenonaTensHo, HHTepepepen-
uraoHHaa mapTHHa Tem mpyrmee, gem ',wahine yron mentny aepmanattm a 
(cm. ynpaacneHme 17). Mamcamanswan Tenecman yron, npenenax 
moToporo moryr ewe nepempsunTsca uHTepcpepappoutue nyamta, onpe-
nenaeTca yrnom = Z CISLC; Z C2S2E2, HaX0AHMIDIM H3 yew:isWI 

S20C, H SIOC:02B2C2 (cm. pm. 32). ripH 9TOM smpan non- 

aceu OuTs pacnonowelv KOCTBTO4H0 Ammo (Teopernecmu --6ecmo-

Heim° na aemo). 
Ha octusaamm 3BICOHOB oTpwmentrat yron 2y=-- 22, rite a— yron 

mwmay sepmanamH. Tamum o6pasom, anepTypa nepempsmatowraxot nyra-

KOB He MO/KeT 6bITb 
6onswe, Hem 2a. atm smpana, pacrionoweirawro 

Ha KOHe4HOM 
paccroaHHH, < 2a. 3Havenne (2a) tweet anepTypa 

awrewpepenunn 2w = Z PSP, T. e. yron meatny napon mnepeDepappo-

LIM% Arlen, CX0AHILIHXCH nocne oTpaateutrat B mamon-nm6o TO4Ke Becsma 
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74 	 KOFEPEHTHOCTb 	 [rA. TV 

yamemmoro ampama. Ha pnc. 32 2w BOKa3aHO AAA IleHTpaabHOR TOLIKH noaa A4 ampama, pacnommenmoro Ha monemmom paCCTOHHHH D OT 
TaKHM o6pa3om, B 6m3epmaaam (Ppeneaa H anepTypa nepempumaM-

mama nymmom (ompemeasmoutam Teaecniali yroa mmTepitepmpymmumx 
noTwow3), H anepTypa mmTep4epemamm mmema °Amami:woe saamemme H MUM OT BeaH4HHIA yraa meway aepmaaamm a. Ha OCHOBaHHH cma. aammoroa § 15 oTcmaa.caeayeT, 4TO 6m3epluaa clIpellena He moryT 
o6ecne9Hub xopowen ocsenzenuocpn nnTerntepennaoHnon KapTHHN, 4TO AeaaeT sTy ycTanowcy maao npnroww2 AAA Aemoricipawm. K Tomy we AAA noaptemin ROCTaT04H0 WHpOKRX nonoc nnTegepemwn HaAo 
pa6oTaTb nim maaux anagennax yraa meway 3epaaaamn,caerwa TO we 

S 

PHC. 36. Bunpuma cPpeuena. L PSP = 2o3—
T04 	 arlepTypa Hinep4)epantan Arm 'keit- TpaabHot'. 	101 HOAR M sKpaza EE; 	 R2  S2(1/2 =2p--anempa nepexpbwawwwwa nywcon Awl necxonetwo yaaaenaoro 

spew' 3a Tem, 9r06u aepaaaa B mecTe coewmeHaa He o6pa303En3aan 
cTyneHbay, myropaa 

CTaHOBHTCH HCT04HHKOM AOHOAHHTeM,HOR pa3- HOCTH X0aa. 

6) Bunpaama •peaeast (pm. 	Alamcmmaabaaa anepTypa nape- xpumonwxca nyamw (4) COOTBeTCTByeT fiecaoHermo TwaeHnomy
. sapamy H onpeAumeTca ycacianem 

K SICQ111.52f2Q2 

Ilpn 9Kpane, pacnonomeHHom Ha aoHeimom paccioaHHH, sTa anep-
Typa CTaHOBHTCH HeCKOMAO MeHbffle. An2pTypa RHTeptepeHuaH =IPS]) HeCKOM,K0 meHbwe aneprypu nepexpunamwmxca nyincoa 
(2w noaanno Ana uenTpaabHog TO4KH nova Al AAA sxpana,pacnoao-)Kennoro Ha KOHe4HOM paCCTOAHHH OT 	AAA apyrax To4eK now, 2w npaanwecan nmeeT TO ace 3Ha4enne). Tam xaa npeaomasnounie yrau Onnpn3mu AeamacH ovens maaumH,AnaToro 4ro6u o6ecne9ub maiwe 
paccroame 81 52  H, caeAcmaTemwo, wapoame no /Loch! HnTepcpeperwH, 
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§ 16] 	PABAHLIHWE HHTEPOEPEHHHOHHUB OXEMbl 	 75 

TO npasTasecial anepTypa HHTepcpepemum He OTAHUeTCH OT anep-
Typu nepexpmeamsmuccs 'Irmo& 1-109TOMy,TaK we KaK H npm ousep-
Ranax, pacnonoweime c UnpasmoR He senseTcs CBCTOCHA6HIAM. 

B) 3epKAAO .4A0fiAB (psc. 37). Hpsmon Lysol( OT HCTOLTHHKa 

HHTep(pepHpyeT c nytwom, orpascenHmm OT sepsana non yrnom, onus-
!CHM K npsmomy. Taunt o6pasom, HCT0,01HKaMH HorepeHTHux BOAH 

ABAAKITCA HCTOMBHK S H ero wismoe Hsoopawemie B sepsane Sp 
Tau Kau CK0Ab3HIKeM oTpaweium OT septa, T. e. npli yrne 

Pim. 37. 3epicano .11noilna. ArrepTyps mrrepcpepewum Ann roam 
M =2(0, AAA TOU01 Mr-- 	flo mepe ynanesHa or nnocgocrs 

sepsana aseprypa mrrep(pepeHHHH pacTeT. 

HaAeHHA,6AH3KOMK90°,nponcxclami H3MeHeHHe$43b1 BOAHM Ha Iv, TO S 
H Si He CHHOSHM, a HaX0AATCH B npoTHsonoaossHux TaKHM 

o6pasom, B cxeme .11notina ecs HHTep(pepeHusolmas HapTHHa onetmyTa 
Ha nonnonocm no cpanHelmm C %MT° reomeTpmecuum pacseTom. 

B OTAINHe OT cxem cDpeHens cxeme .TInotina anepTypa HHTepcPe-
pewmul 2(1) CHAbH0 BaBHCHT OT Toro, AAR ,KaKOTO mewra Ha supaHe 
HccnenyeTcs HHTep4wpeHuss. °Ha Tem memme, sem onlose STO mecTo 
K uewrpy HOAA (K nnocuocrn sepuana) (cm. ppm. 37). llosTomy 
Tomes warm, 6AH3KNX K HAOCKOCTH sepHana, HONCHO HOAbBOBaTlaCH 

cpaeHHTenimo 111HpOKHMH HCTOEHIHKaMH, H yCTaHOBKa nonysaeTcs no-
CTSTOSHO CBeTOCHASHOR *); OARHKO 	9TOM HaHeuoTopom paCCTOAHHH 

OT HAOCKOCTH eepHana nonocm pasmmsamTcs. 
CBeTOCHAM-10e pacnommerme (P. lloak) (pHc. 	CBeT OT 

HCTOMHHKa S oTpawaeTcs OT neyx nosepxHocTen TOHKOH,HAOCKO- 

napanneamion I-menu-mu (TOHKHR AHCTOK CAMAU),TOALHHHa HoTopo# / 
He npeebnuaeT 0,03--0,05 ALU. TaKHM Opaaom, HCTO4HHKaMH sore- 
peHTHmx BOAH ABAHMTCH 	H SvMHHMble Hao6paweHHa S. Paccrome 
StS2.=. 2/ (ecan npeHeopemb npenomnelmem 	cmone). AnepTypa 

*) CM. Taxwe § 17. 
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1/ rtif 	Afar A r 
21, 

s, 

Sz 

Pin. 38. CeerocuabHoe pacnommenne. 
z PSQ = 2w — anepTypa nnTepepepenWin 
Ana Tomcn M yaanennoro sxpaua. Tax 
um 1 ogenb maw, To Q pacnono)Keno 

HOLITH IIOA P. 

ft 

76 	 KOcEPEHTHOC'Tb 	 [rn. IV 

rarrepipepemumm 2to= ZPSQ 331311CHT OT mem limieptpepemmmommoro 
noas, OT yraa 0. H3 mepTeaca (puc. 38) mmeem: 

2co = PSC) — 	A + I( sin 28, 

The A = SO — paCCTOAHHe OT HCTO4HHKa AO cilloahl, a K = MN -- pac-
CT0511111e OT MOAN AO sxpaaa. 

Tax Ha /("7:-.2 0,05 mit) Topaz') meHtaue A ±K (7.-4 500 stit), To 
name npli 0 = 45° aneprypa ntrrepckepeHnitn 6yzteT o4eH6 mana. 
B COOTBOTCTBHH C 9THM paamep HCTO4HHKa MOMHO Bblopan 60a6utilm 
(HanpuMep minas namnonha), natouimm, caehoeatenao, 6onbuion 
ceeroeon KOTOK. 1109TOMy naHnoe pacnonwhema otionmercH 601161.11011 
cserocHnoll H 410)KeT 66ITb /term° npoaemomcrpmpomamo. YTMOBOm 

as  

paamep arepitepansionHoro 
nons oven BenaK. Pacno- 
naran AlICTKOM C/11011b1 B me-
CK0.111,K0 CaHTHMOTOOB, HONCHO 

110/13/411113 OT HC60abIlION rryT-
HOt1 IMMIIM RpHy10 HwrepipepeH-
wwHnyio Kapray, nompbmaio-
zap° noTonox 14 CTellb1 ay/m-
.1,0pm. 

TaK Kan paccromme 	K 
secbMa 3Ha 1114TeabH0 (HOCK0AbK0 
merpoe), TO Ha wane nony-
SalOTCR otieHb wnpoxne 110A0061 
arepcpepelown. Tiencrwrenb-
Ho (CM. 15.5), 

k (A ±  B — 2w 	1 sin 20 ' 

moo yron CA0HCAOHH2 

/sin 20  
A + l< 

KaK are° BHAHT6 Ha apTema. 
Ronan A+IC = 5 it, Hanem AAA 0 = 45° H = 5 • 10 -5  CM 

B 5 cm. 
Paamep HCT0411HKa (".1.-410 sum) Topaaho ociabwe, Hem paccroinow S 1.S2 

 0,1 MA), TaK 11TO ne06paxema HCTO4HHKa 1104TH KOAHOCTb10 mepe-
Kpb113810TCH, HO 9TO, xolletnio, He meumeT any. 

A) Pacnoammemme IOHra. Ilpunumnanmio !MUM 06pasom OCyll1H-
CTBASIOTC51 oopeacinanne Haaaraiworms xorepeHTHux Boa B McTOAe 
IOHra (plic. 39). 

HcTotomom cr.eTa aly4CHT spxo ocauteHHas Meal, S, OT KOTOpOM 
cerroeas honlia Haar Ha ame yama wenn S r  H 82, oceeuzaembie, 

2w — 
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§ 17] 	3HAMEHHE PA3MEPOB MCTO4HHKA CBETA 	 77 

TaKHM 06pa3om, pa3.41448NMH ymacTicam OAHOH H TOM we BOAHM. 

CBeT, npoxcasnmA 9epe9 maame OTBepCTHH S1  H S2 , yxaolveTca OT 

nepooHaHanbaoro HanpasaeHHH (AHeppaHHHH), Talc 4T0 06e Ham 9Tott 

BOAHM nepeicpmealoTcH, ABABA Haman° ITHTep4Tepem.unT, Hat( H B Apyrnx 

PIN. 39. Pacnonoaimme 10Hra. L S ISS2 = 2o) — anepTypa Tnepckepen- 

num Ana mo606 MUCH non; Z RI S1Q1  = L R2S2Q2= 2cp —anepTypa 
nepexpbmaiounTxcH npncon Ana 6ecitottetmo praaemoro sicpaHa. 

nuTepclaepeHHHoHmAx cxeivtax. flpH pacnonoweHHH 10Hra anepTypa 
inrrepcpepemom 2w = L S1SS2  onpouonsteTcH oTHoinenHem paccTosanta 

mewAy liteASIMH SI  B S2 K paCCTOHHHIO OT S AO S2S2• 

10Hr nepAutl Ha6nIoAan ocymemneHHue TaKHM 06pa3OM ABACHHA 

HHTepcpepelnam (1802 TO *) H nernwit B acHoH cliopme ycTaHoprin 

FlpHHUHH CAO)KeHHH amninrryA, 061351CHHB HBAeHHH HHTepcpepellimm. 

UtTopmecicoe aHavenHe 9Toro onbiTa CHIeHb Be4HKO. OH, OAHaKO, 

HeCK0A6K0 Tpyariee Ann TOAKOBaHHH,H60 B 9TOM carme scTpega asyx 

y4aCTKOB BOAHM AenaeTca Hosmommoft He onaroAapH HBAeHHRM oTpa-
>Kerma (6149epHano) HAM npenomnemia (61mpHama), a 6naroAapa Hane-
l-1HW AHOAKUHH. aroT °nut 6yAeT noApo6Hee paccmoTpeH B OTAeae H. 

§ 17. 3Ba4elme paaMepoa NCTOIIHHICa cBeTa 

Mbl yne necomoxpaTHo oTmegaini, 4T0 BO Hcex npalcrmecloix 
HHTepcpepeinmonnmx cxemax 6onbinoe aHaveHme HmemT paamepu HCT04- 

limma cHeTa. ECAH paamepu HCTOMHHKa 3Ha4HTeAbH0 meHbule AAHHU 

CX0AHLA no pacnoamemo onbrr 6bia Hbinoanen elite B 1665 r. Fpu-

manoTH, KOTOpMH, onam pa6oTaa 6e3 Igen S, MAb3yReb p KageCTBC HCT04- 

mica meta nenocpeacutemo Comm PactieT noica3mHaeT,4ToB 9THX ycaommx 

npH Tex paccroannx mmay menmn, xoTopmmil 11011b30B3ACA rpHMAAbAH, 

HeneHHe HHTeprtlepemuni He morao HAWAMCA HAIM 3HA4HTeAbHUO yracmoro 

pa3mepa HCTOgHHKa cHeTa — Conga (mono 1 /2°). floaocu cHera IT Tenn, Ha6mo-

aanumeca rpHMaabAH, 06$ACHAMICA, no-munImomy, HeaeHnHmH 'comma (cm. 

yupaxweane 82). 
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78 KOrEPEHTHOOTI, 	 fra. IV 

CBeTOBOH 130.7111134 TO, ROHHHHO, nem noariaenfl pe3Kaa FRITegepea-
mama Karma, a6o pa3HOCTb X0,33 OT A106011 TOHKH acTotifina .40 
xamott-mthy.ab TOUR M aaTepekepemolonaoro H033 gapes o6a imeqa 
aaTegepomena nem 6yAep oaria H Ta we. OAHaao Ha npaKTHRe 
MM OugHo Hmeem HCTO4HHKH,pa3MepW KOTONX snatinTeamio npeaoc- 
X0AHT Remy caeToaofl BOAHN. COTAaCHO H3A0WeHHOMy BUM, RHTep- 
• epHpyloT mewAy C060R BOAHW, HCKOKSHITHe H3 COOTBeTCTB3001104X 
ToRem, RBAHHHHHXCH H306paWeHHHMH OAHOft H TOR we TO4KH HCT04- 
HHKa. 1109TOMy B cayRae HOTOLIHNKa, paamepm moToporo CpaBHHM14 
c paccTosamem mewAy COOTBeTCTByKAHHMH TO4KaMH, MM noariaem, RO 
cyatecTay, HazowenHe MHOrHX HnTepcpepennnonHux KapTHH, onpeAe-
AlleMMXMHOTHMH napamn Rorepeimmx HCT04HHKOB. 9TH RapTnii616yAyT 
CABHHyTIA OAMa OTHOCHTeASHO ApyroR TaK,4TO peayatanpyanaaa Rap- 
Tria 6y,tkeT fiance HMI ?donee paambira N npa anatorrenboott umpalle 
HCTO4HHKOB npaatavecaa nepecTarieT aa6amai6co. 	• 

BAHHHHe pa3Mepoa HCT04HHKa Ha pe3KOCT6 HnTepitepeHRHoHHoR 
RapTliHm MOWHO BlApa3HT6 KOAH4eCTBOHHO, HOUMA H3 o6u401 HHTep-
cpepeHUHOHHOR cxemm pnc. 40, C nomoutbm COOTHOLUeHHA mewAy 
IIHTHHOR HCTO4HHKa 2b H anepTypoR HnTep4epeHull 2w. 

•4, 

PHC. 40. K Bb1130,713,  yCJI0B1151 26 sin wC T . 

Ilycm AB -- HpOTHWeHHIAR HCTO4HHK WHpHHM 2b. Mrrepcpepen-
UHOHNMe maccumymm, noayRaemme OT TO4KH S (cepeimnim ncrogninca) 
Ha yAaaeHnom smpaHe, pacnonowaTca B ToRRax So, Sp  .3; H T. A., 
obpaaya HOAOCIA mamma B. HaTepcpepeinalommie maaciimymbt OT apaa 
HCTO4HHKa (T04Ka A, HanpHmep) pacnoRowenm B TO4KaX A 0 , A1 , A; 
H T. A.,cmeateHHhix Ha BeAH4HHyS0.40,3aBHCHUTD OT paamepos HCT04- 

PM alma napaMeppoB cxemp. Gramme 9TO: Sok = SA Tr,. Bamaa 
o6o3llatielma, am( 14 palmate, a Hamm, SA = b; PQ = 21; PM=d, 
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§ 1/1 	3HAnEHHE PA3MEPOB HCTOLIHNKA CBETA 	 79 

. 	d 
Haftaem Sc,..40= b 	— b sin —/ 	

Tau Kau paccTounme 21 mower 
//sin w 

6mTb A0B0AbH0 BHaniffeAbHUM, TO AAH BMAHCAeHHH WHpHHM noaocm B 
Haao HCH0Ab30BaTb Oopmyay(15.1), a He(15.2). XoTri wmpnria nOAOCM 

HecK0AbK0 mencieTCH no mepe yaaaeHusi OT newrpa KapTHHM, u6o 
HeCK0AbK0 meHHeTCH d, OAHaK0 9TO nameHemie Heise/am H mm momem 
ne npmninaam ero B pacmeT. 

wmpuna HOAOCM B.= .yA. &au cmenlemie oaHoft cucTemm 

noaoc (oT S) no OTHOLUeHHIO K apyron (oT aocTmraeT n0A0BHHM 

UnipHHIA nonocm (Son0=-0, TO HHTepOepeHmHoHHan uapmina OT B 

OAHOn n0A0BHUbi HCTOLIHNKa n0ABOCIAA0 cmasmnaeT xappmuy OT BTopOft 

HOA0BHUM H HHTeptepeHmmm He HaoniciaaeTcu. lIpm 60AbilleM 3HatieHHH 

B 
cmeutenusi (S0,410,>iF) maucHmymbt BHOBb BMABASHOTCA. 11pH $0,40 

(commenleHme maiccHmymori) OHM CTaHOWITCH BHOBb OTEMTAHBNMH; HO npm 
9TOM c16111.14n crieTamil 00H pacTeT, KapTHHa CTaHOBHTCB meHee KOH-

TpacTHofl H nocTeneHHo mcmeaaeT. 
110AbayBeb tkopmyacill (15.3), MONCHO KOAHWCTBeHHO paccmicraTis 

HmeHeHme KOHTpaCTHOCTH HHTepOepeHnuornion KapTHHIA HO mepe yse-
aHneHHH LUMpHHM HCTOLIHHKa (Cm. ynpamthernie 37). 

Pmc. 41. Hanomenue InaepcpepeHHHOHH}Ax KapTHH, CaBH- 

HyTIAX Apyr OTHOCHTeabH0 Apyra. 11111HROBbIM TO‘leaHlaM 
nynKTupom AaHm Kplame, cOOTBeTcTsyKuune nepBort H 
Brop03 HHTeptpeperumoluimM Kapnmam; CIMOIHHan Kpneau 
cooTeeTcmyeT pe3yAbTuppOliAen KapTuue: a — cAuttr Ha 

114 noilocbb ovieTaBable maKCHmymm H mmimmymm eule 
BaoaloAaKaCcr, --cAsmr Ha V2 noaocm; paBHomepHaa 

oceeigeHnocTb. 

HuTepOepeammonHau IcapTHHa OCTaeTCR AOCTaTOUHO peauon, 

ecam S0,40 He npenuniaeT npamepHo 1/4 minpuHu nonocm (S0,40..“-) 

(pHc. 41,a,6). llTax,ycnonHe xopowero Ha6niciaeHma nnTepOepeimamt 
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80 	 norancHTHocTb 	 frn. iY 

OT npoTaacemioro HCT04HHKa MOAHO aanncaTb B BUB b sin to •s, 
/ 1 d 

< T A  " ll  
21, sin te < —4 

• 	 (17.1(17.1).4  

STO ycnomm, HecmoTpa Ha ero ripH6.rtimembin rapfcrep, mown 
6b1Tb nonoweHo B OCHOBy pacgeToa 4011yCTHMICC pantepos HC1040MICH. 

BBILay BUKHOCTH COOTHOMBHHa (17.1) nommem B03M0NCHOCTb era 
npnonimeHnoro 06ocHosamin ewe onnioa, Heckonmco 6onee 06ut1m, 
cflocokm. liaormaaem HirrepglepeHamo OT npormeHHoro (2b) Hetort-
HNKa (pHc. 42) C nomouimo KaKoro - HH6yAb turegepomerpa, He 110KaaaH-
uoro Ha meprem. Arm / H II, npoxottauttle gepea Hua nava Hatuero 

PHC. 42. K BMBO1Iy yc. oa si 2b sin w < T  
AM .= SN b sin on A = 	SN = 2b sin 0. 

nwrepckepomeTpa, onpenensnoT aneprypy HwrepitepeHuHH, paaHylo 2w. 
Hanpamep, npui, HCX011,HIMMe 113 T04KH S (cepenima HCT04HHKa), 

npHBOASIT B HaHon-nH6o ToLuce expana K o6paaonamno MaKCHMyMa. 
Arm, HayinHe H3 T04KH A Ha Hpaio HCT04HHKa K TOR ace Toluca sapaua, 
6yayT HMCTE. ,a06aBO4Hy10 pa3HOCTb XQaa, pauHyio (AM ± SN), H6o 
nyLi All HMeeT flyTb, Ha AM 604busui 1, nem .rtyq Sit a nyn AI— art, Ha SN 
mmibunin, nem St AM = SN = b sin w. TaKHM 06pa3om, H06aso4Hmit 
paaHocm xua OT T04KH A Ao paccmaTpHaaemon T04KH ampaHa 

4 

cocTa- 
1 BacleT 2b sin w. Ecnii 2b sin w —4, TO eute Be Ha6nionaeTca axiom-

TeabHOR nova turrepcpepemmoHHOH KapTHHH. CKa3aHHOB OTHOCH-
TeabH0 A a S ClipaBeRaHBO H AAA 41060R napes TO4OK neson H npasott 
110a0HHH HCT04HMKa, paCCTOHHHe McKay KOTOpbIMH pasHo b. 

TaKHM 06paaom, yCAOBHe 2b sin w G T  gamma ycnointem, CDROM-. 

HmoutHm aneprypy nwrep4lepemoni H paamephz Tipormemioro HcTon- 
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§ 18) 	rnrAgAnnn nOAAIMMAIMI HHTEMPHPYWIUNX BOAH 	81 

Him, up' aoTopux eine Hosmorano orreTAnsoe eafinmee8e HeTep-
cpepeeuliornion KapTmem. B qacTitecTli, anepTypa Himptepennvin 

AOcTnraeT 180° (ce = 90°), 

T. e. nygn, aoTopwe mu 3a- 	[Br 

ciasnaem mrrepcpeplip0BaTb, 	is2 
Harr 	npolgurononoacHux 
HammHnerunoc, To ucTogHtia 
xioaxcee 6brrb meebine BAH- 

Hb1 130/11161. 
aroTcnygan,H3o6paaceH- 

Hull ea pric.43, nem pax - 	 S 8 
cgtirraTb HenoopeAcTrieHHo. 
Arm, licxonmame H3 CePe-

AHHu ncTogrunia (Tomas. S) H 
OT aaaoro-nHoo ero alma 
(Toluca A, HanpHmep), npH-
AyT A HerwroppoTorray yAa-
neHnoro sapallacpa3HOCTMO 
xoAa AiSI± A2S2=2b. Bum 

2b== 	To maacirmymu oT 
2 ' 

Tomlin S coonanyT c mrninmy-
mama oT 'mink Torae nmeeT 
mecTo Ana mo6on napu co-
olgaeTcTneHHux 'Fovea :mon 

npartoR noaorm HoTogrinaa)U3. Talcum o6pa3om, npa 	unTep- 

cimpeamormau aapTnna oT °Amon nonommu noTormaa cmamTca Kap- 

Taxon oT aTopon ero nonownru. Ana coxpaHemra xopotua BHAHMO- 

1 	 , 1 
CTH 2b He Aomano npeBbnuan A, 	e. 	B cornacvm c ycno- 

BlitM (17.1) ripm 	90°. 

§ 18. 3HalleHlie 110:01pH3aLIAH turreptbepupytonom BOJIH 

kaa 6uno }mum) A § 13, mm npeAnonaraem, Too o6a HHTepcpe-
pnpyamHxaone6aHria HmetoT oforo n To ace HanpaeneHne. B Tom cnygae, 

mom mu Hmeem Aeno c npodonammatzt HonHama (Hanpamep, miyaosue 

ponHu 	rnmyxe), npn cormaaeHnn Hanpasnemn 3cm.coanaAaml 
Hanpamerm aone6arnin. B Tom m caymae, Korn Bonmu nonepemmat 

(uanpumep, cHeToaue HonHu), so3momo, woo Him corrnariennH Hanpa-
HneHHA Alva Holm HanparrneHna acm6aHng HHx He connaAyT. 
cTonTenbno, A nonepegHon acme Ho3momo aone6aHrie no ino6oacy 

eanpaeneemo, nepneHAHaynapnomy 	Hanpamernoo pacapocTpaHerm 

HonHu. 
Kea pae ynomnHanacb (cm. BHeAeHne), crieT tiasuuaeta acme-

mammas, ecnn a Hem Hum/ mecTo aoile6aHHH 'Kea yaminrux 

3aK. 2178. r. c. nanAccepr 

41 

Pile. 43. klicreixpepemum ROA yr110M, 6111,13KKM 

K 180°, BO3MMKH8, eC1111 1.11Hpl1Ha 11CT011HHK8 

2b <-4 ' 
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82 	 KOrErEHTHOCTb 	 [rn. Iv 

HampamneHmR. Ecim sammm-n16o npmemom ysanocm orpailmgmTm Roadia- 
HMI, CRUM HX K OrIBOMy H3 HaIlp3MeHHH, nepnemmyapHmx K Hanpa- 
BaCHHIO BMW, TO CBeT HaammeTcH nompuaogannum. Tam 06pa3om, 
AAA ocymecTsneufta mHTepckepeHmum CBeTOBbIX nymen Heo6xosmmo o6ec-
ne4t/1Tb e:Tpemy .aByx CBeToBbIx Arlen, nonnpunoeannux no ocbtomy Ha-
nnan/mum. ❑ o BCCM aaHHblM, caeT, nocunaemun xammm-nHoo aTamom, 
npescTasnmeT c06on nonapmsoommun cHeT. ()Ammo Ha6mosaemoe HamH 
manymeHHe Hcersa npmacTalumeT cHeT, nochumemun osHompememo °Hem, 
orumillim 4HCaom aTOmoB, T. e. CBeT CO now BO3MOWHIAMII Hanpaane-
MHAMH KoJIeOaHHN , HSM CBeT eCTeCTBeHinal. gp0Me TOM, 41 Hammitt 
aTom, Hasa HcmycKam CBeT, npeKpaimaet 9TO AetiCTBHe 4epe3 04eHb 
xopoTHHH npomewrom HpemeHH H BHOBb HatIHHaet Hcaymaib cHeT pHe 
C HOKUM Hanpamemem Hoile6aHH8 (H c HOBOH H2 112AbH09 030f), 

once Ham o6mHo nplUOAHTCH 82CTBBARTb HHIrep4epHpoaan ecTe- 
CTBeRHA CBeT. aufaxo nimem clveHeaci, couromodl B TOM, 4TO MN 
pactmemem °Any BOSHy Ha Sae, H Haecb ripmx0AHT Ha nomoutb. B lump
cpeperulmonHux OTINTBX Mbl aaCTaBASIeM BCTpeTHTbC51 BOBHM, 110C.IMEHNO 
BOOTH coompemenHo oci,Hum H TeM We nomom, T. e. coxpailmithe 
°Ally H Ty we Hamaabnylo (13a3y H 04H0 H TO We HanpaaneHme sone-
Gamin. 

Talcum o6pa3om, Ha6.moseHme minepckepemumm B eCrecTBeHHom CBeTe, 
npeacTaBasuOmem CMCCb pa3.1114H0 OplieHTHp0BaHHHX nomp1130Bammx 
BOSH, oKa3b1BaeTcsi BO3MONCHUM, 1160 HirrepcpepeHLIM ripcnicx0/THT mew mamm ,' °BMWS 14 Tat we noaripH3oBaHH0/1 30/11111. 1Ip11 cnemilanbHom 
pacnononceumm onsua MORCHO Ha6mosam 0C06eHHOcTli B 5113.71eHHAX HHTep-
tepeHum, cinmaHHue C nonepe4lioCTbi0 caeTomux mone6aHmn ecTecTmeH-
Horo nen. Tax, rip HannioseHmm mHTeptepeHum B °mute, mao6pa-
weHHom Ha pHc. 44, Heo6xoammo, 4io6u HanpamneHHe xone6aHHn 6uno 
nepneumxyampHo x nnocmocim mepresca. 14HtepecHue oco6eHHocill 
B CTpyKType noaa HaTeiMpepellintH, o6Happxmaaemue C BOMOLIMAO noila-
pmaHHommx Ha6almemt4, OTMeTHB C. H. BaBINIOB *). 

IC Honpocy 06 minepcpepeHumm 110.151p1430BaHHbIX Brien MM BepHemea 
B ra. XVII. 

19. Kamcruneca napaxmcm B gsammx maep.epettimi 

B cnymae sap morepennunx IICTOLIHHKOB, HaripliMep HcTo4HHKa H ero 
m3o6pancena B aepmane, B oxpynuoymem npocipaHme 6yseT mmetm 
mecTo pacmpeseneme amnamTys pasurimux aHameHmn OT aci– a2  so a1  — a2 . B BaCTHOCTH, xorsa amn.amTysu, onycnomnmmemue 060HMH 
mcromHmxamm, pamm, al  = a2  = a, TO amniniTysa peaynmpymmero 
xone6aHmn num metsy xpaniimmu 3HBMBHIUMH, Hynem H 2a, a COOT-
BeTCTByt(HHHe HHTCHCHBHOCTI4—metay Hyaem 11 

*) CM., Barrimmep, C. H. Bann() B, Mmxpocippaypa au& Nag. A1-1 CCCP, 1950. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



191 	KAWYMECH 11APAROMU 8 RBAEHHAX HHTEPOEPEHUHR 	83 

MaKCHMyMM H MHHHMyMM OCBeigeHHOCTH, na6mormemue B HHTepMe-
pemmoHHux mapTHHax, He CBH3aHM, noon= roaopn, C KaKHMH-AH60 

npespameHnnmH oymnToR sHeprnH, T.e. B mecTax MHHHMyMOB CBeTOBaH 

sneprnn OTHIOab He nepexoonT B ApyrHe Opmu, HanpHmep B Tenno. 
Reno CBOAHTCH AHH1b K nepepacnpedenenulo caeTonoro noToxa, Tax 
MaKCHMyMbi OCBeIUeHHOCTH BOAHHX MeCTaXicomnentipyronsi MHHHMyMaMH 

B ApyrHx. ECAH HOAC4HTaTb sHeprmo, npoxoommyto mepes sammiyTyro 
nonpxHocm, oxpywalowym HCTO4HHK H sepxwm, a 3aTeM sHeprnm, 
npoTexatomym mepes Ty we nonepxHocTb B OTCyTCTBHH sepoaaaoTo 
sHeprHH B o6ollx caymanx oxasuaamTcn paimumH. Talcum o6pasom, 
KOHe4H0, HHKaKOrO npoTnaopemn C 3aKOHOM coxpanemm sneprim He 
Ha6onoaaeTcn. 

C)AHaxo MO)KHO npeocTanwrc ce6e noaee coommue caymall. Risco-
nononam, 4T0 paccTomme meway Aaymn xorepeHTHumH HCTO4HMKaMH 

metatue 	T. e. S1S2  = 2/ < 	B TaKOM cone, oak nem) mmeTs 

H3 pHC. 31, MM IiHroe He Hanoem TOWK, B xoTopux HHTCHCHBHOCTb 

pamm Hymo; AencTspiTemmo, 	sceroa memaue 26 H, caeomm- 
k 

Temamempme— 
2 ' T. 

e. mimm He BMHOAHHeTCH ycomme o6paukeHnn 

B HyAb ammuTyou pesyncTHpyonnero xone6aHnn. C opyron CTOpOHM, 

BO nex Tommax AHHHH ocr nee ycomme maxenmyma, T. e. BO nex 
TO4KaX 9TOM AHHHH HHTCHCHBHOCT6 oocTimaar 4a2 . Yxe H3 sToro npo-
cToro paccyKoeHnn BHaHO, 4T0 nonpoc 0 xomneHcamm MHHHMyMOB H 

maxcHmymon B 9TOM caymae He TaK npocT. H AeRCTBHTeAbH0, noAcmeT 
nooTaepwneT, 410 a 9TOM caymae o6ukan sHeprnn, npoTexaxnuan 
sa eAHHmly apemeHH mepes sammyTym honpxHocTc,oxpywammym o6a 
morepeHTHux HCTO4HHKa, 6onoule, mem 6uao 6u B caymae HexorepenT-
HUX HCTO4HHKOB. B 9TOM corme, KOHe4H0, HeT mmaxoro Hapymemm 
3aKOHa coxpaHemm sHeprHH. Hmeem Aeoo C AefICTBHTeAbHMM yse-
onmemmm sHeprim, ucnyomemoaneAmlimuy apemeHH napoh xorepenT- 
HUX HCTO4HHKOB ollarOAapH BO3AeRCTBHW FIX Apyr Ha Apyra. 3Heprim 
9Ta AOCTaBAHeTCH H3 Tex sanacon, xoTopuenwramT HamH FICTO4HHKH. 

ECAH we 9TH sanacu orpaHHmeHu, TO, 04eBHAHO, OHM namrooapn 
yxasanHomy B3aHMOAetACTBH10 HspacxoopoTen sa 6onee KOpOTKHR 

cpoK H HCTO4HHKH panbule npexporscr csoe AeRclime (saTyxanHe 
yBeAH4HTCH). 

Iloao6nue caymall oco6enHo nem° ocymecTanTb C paAnoTeaerpacka 
HUM 94eKTp0MarHHTHIAMH BOAHaMH, AAHHa xoTopux 3Ha4HTeAbHa, TaK 

4T0 ileTpyAHo pacn000wnTc An HCTO4HHKa TaKHK BOJIH (aHTeHHU) Ha 
paccTommn, memiluem n000nHHu AAHHM BOAHM. TaK0r0 poaa yCTaHOBKH 

1103BOTIHIOT yarmarrc Hooy4ainuee AelicTne parmoTeaerpalmon awremno 
11, opome TUFO, Hanimmk, maKcomym Hsaymemem B onpeoureHHux 
nanpannemax (Hanpanemme AeRCTBHO. Vilent 4aCT0 noonyuacn Ha 
flpaKTHKe. 

6* 
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KOrEPEHTHOCTb 
	

frn. Iv 

§ 20. annaeocall Amma nyTH. Tayroxpotoram 
WITHIMCKNX CHCTeM 

Pa300paHHble B HaCT05111101 mane cityHam HHTepckpeHHHH cnera 
aatoT BO3MO/KHOCTb Ha6aHmaTb 9TO aHneHice Ha ctleHHaneHo ocymecranne ,-  
MMX onuTax. °ammo) Haman ecTpetal asyx HJIH HeCICO/IbKHX Korepett-
THHX BOAR, mencrty KOTOpEaMH Ha6nloaaeTcH HfireflepelucH, liner 
mecTo, no cylnecTny, BO BOHCOM onTmecicom npOtlecce. PacnpocTpa-
Hetnce ceeTa mepea ino6oe semecum, npeaomneHire cseTa Ha rpalikne 
ABYX cpem, ero oTpammtnce H T. A. CyTb Takoro porta npoilecad. P8C-
npocTpaneHme CBeTa B HelmecTHe COCTOHT ao3AelicTmoi cBeTosoll 
9nekrpomaroxTooti BOAHbI Ha aneHTpolibt HOHM), Ha KOTOpla BOCTpOeHO 

neujectao. IIOA AefIcTBoem caeToBott BOAHbl 9TH sapoicemirie macTiima 
nimixoasrr B Kone6amie H oatomaloT oanytiaTb wropktunle 9.rtewrpomar- 

, 

MIMIC BOJIHM Toro we IlePHOKa, KTO H na,Rawae CBeT. TaK 	BBH- 
wenHe coceAxxx aap2AoB o6ycnoBnximeTc2 Aefictexem °Anon x Tot% ace 
ceeToHotl BOAHLC, TO 9TH sTommue BOAHEJ CBH3aHbI mew.ay C060H no cpase, 
T. C. HBASHOTCH fCO2epeltMlibiAfU. OHH HHTepcpepHpyloT memay co6o$1, 
H sTa HHTepcIlepeHuma I103BOAfleT 0613HCHHTb HBAeHIMI oTpancemmi, ripe-
AOMBOHHfl, AHCnepcHH, paCCeHHHH CBeTa H T. A. MM I103HaKOMMMCH 
B Autenehmem C ofilacHeHHem nepeaxcneHHmx snmeHHR C ykaaaHHoft 
TOLIKH apeHHa. B HacTomnem >me naparpacke MM OCTaHOBHMCfl Ha onitom 
vacTnom cane Ha onHcalmoro p2Aa BBAeHma. 

lipemuie acero 3men/1m, 4TO eCAM B Halcyyme CKOpOCTb BOJIHW C 
H AAHHa ee 	TO AAH cpeAm c noBaaaTegem npenomaeHmo n xmeem 

 000TBeTCTBeHHO 	
re 

H 	— D COOTBCTCTBHH C 9THM, eCJIII OAHa 

aorma npoxontiT nyTE, d i  B 011110H cpeae (n1) H nytb d2  BO HTopolt 
cpene (n2), TO HosHHHaloulaa pa3HOCTb flfa3 	supaainta Talc: 

tp 	2it  d2 	di) 	27c  n2c/2— 

Ti 	 Ao 

Ilp0H3BeAeHHe 110KaaaTeRH npenomneinca Ha AJIHHy nyTH HaamsaetcH 
onniumectcofi dAmmoli nyTH; BBOAH o6oanameHne ttidi ==(d), MM momtem 
HanncaTb rimpamcemie pa3HOCTH cpaa B BHAe 

272  (do) — WI)  
AO 

ECJIH (di) = (42), TO 44= 0; TaKHM o6paaom, aaa nyTH caeTonix 
aria 6ynyt onTu4eclu4 9KBHBaaeHTKbI Apyr Apyry, T. C. He BHCCyT 
HHHalcotl pasHocTH cpaa, ecnri 11X onnimecicHe AAHlibI paBHM meacny co6oH. 
Thule nyTH HaauHaloTcH macTo maymoxpolimusull, T. e. cormaaalounnol 
HO apememi, H60 CBOT no 9THM He paBHbIM no reomeTplimecicorl AA-141W 
HyTHM pacnpocTpaHneTcH B °Ali° H TO ace Hpema. VC/1081410 TayToxpo-
HH3Ma yA0BAeTB0p5HOT, B KaCTHOCTH, Bee nyTH Aria, Hp0X0AfIlltHX Hepea 
Haig/to-m(16o onTHmecxylo cHcTemy, HallpHMep Allf13y, H Aa10IHHX H300pa- 

(20.1) 
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§ 211• 	HHTEINDEPERUHR HEMOHOXPOMATMECKHX AMR 	 85 

wenHe S' HCTOMHHKa S. aefiCTBUTeAbH0, eCnif 6u OTaeAbuble Ry4H He 

Oman TayToxpoHnumH, TO 4aCTH cneTomoR BOAHM, pacnpocTpansnoutnecm 

no pa3HMM nyTmm, o6mAaaH ou HeKOTOpOR paanocTbm 	H B3aHmHO 

ocaa6amilm obt Apyr Apyra npH scTpeme B 	BO3MOMOCTE. nonymeHlim 

HHTeHlIBHOTO mamcHmyma B SI, moTopuR H eCTb H306pa)KeHHe HCTOM- 

HMKaS,06yCAOBAHBaeTCAB3aHMUMM ycHaeHHem OTaenbHMX4aCTeRBOAHIA, 

npmeAnutx B Tommy S' 6ea paanocTH (pas (no TayToxpoHnum nyTmm). 

flyTH, meAyInne OTSKO HUMOR ApyroR TOLIKe npocTpancTna, He 6yAyT 

onTHmecmH paBHIAMH, H BO ncex MINX TO4KaX, mpome S', BUHMHRA 

HnTepdpepemom noneAeT K ocala6aennm cseTa. Tatum o6pasom, nonyme- 

Hue Hso6paweimmi B AHHae ecTb unmemkpentwongua ,900mcm. Attu 

BHAHM, CAeA0BaTeAbH0, 4TO AHH3a He BHOCHT pasnocTH X0aa MeWay 

OTReAbHMMH aymamH, o6pa- 	 N 
symmulmH Hso6panceHne. STO 
OTHOCHTCA H K rno6oR OnTH-

mecKogcHcTeme,,aaKntieRu3o- S 
opamemze HCTOMHHKa. 

PHC. 44 noncHmeT, KUHM 

o6pasomnyTHaymeR,HAyminx 
mepes cepeAnHy H mpaR AHH-

3N, moryT 6uTE, TayTOXp0H-

HbOAH. XoTm reomeTpnmecmH 
nyTb SABS' mopome nyTH SAWS', no macTb, npHxo.ammuamcm Ha nyTb 

myrpH AHH3m, CoOTBeTCTBeHHO 60Abille (24B> A4A0. 'cam KaK CHOpOCTb 

cam B maTepnaae AHH3bi meHbine, mem B BO3Arte, TO sanasAumaHne 

Ha ymacrme 11/3 momneHcopyeT onepomeHme Ha ymacTmax SA H BS' no 

cpannennio c COOTBeTCTBrOIIIHMH ymacTmamn nyTH SIK H YCAOBHe 

rayToxponmama eCTb 

SA ± nAB± BS' SM nMN ± NS', 

rag n2 — OTHOCHTeRbHbitl noKa3aTeAb upeAomAeHHHmaTepHaAamtHabh 
ni 

§ 21. HHTepcpepoiglig Hemomoxpomanplemix aria 

Kam pme ynommumocb B § 15, nnreimpepeHnHm HemoHompomaTnme- 

CHOP° cmeTa npHBOAHT K CAOWHOR KapTHHe,COCTOBWeftH3COBOKynHOCTH 

maKCHMyMOB H MHHHMym0B, COOTBeTcTByKIIHMX pasHum 	ECAH A HmeeT 

Hce BO3MOWHble 3HatteHHH, TO coraacno topmyae h=--m Dk AH)60a 

nt0q/Ce smpaHa (h) 6y.rtet COOTBeTCTBOBaTb 60AbillaH HRH MeHbillaB HHTeH- 

cHBHOCTb KaKOR-HHOyab AAHHbi BOAHM. CileA0BaTeAbH0, B amm5oR 4aCTH 

smpaHa HMeeTCH 3Ha4HTeAbHaff OCBeuteHHOCTb. ECAH 6b1 B HauleM HCT04- 

ime pasinimnue ARHHU BORN Ruali npeAcTanaeHu c 0,101HaKOBOR HHieH-

CHBHOCTb10 H npnemHoe ycTpolictmo 6uao OAHHaKOBO 4yBCTBHTenb-

HO KO ncem AaHHam HOAX (HanpHmep, HaeanbH0 naHxpomaTHmecman 

Pm. 41. TayToxpoHH3m AHH3m. 
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Ira. Iv 

(4OTOTI11aCT11HKO, TO MIDI He morn 6hi ofinappurrb HliKaKI4X cae/L0B 
wreptepenwww014 KapTHHbl. 

Tian TOM 11T06b1 TaKOe o68appitexim 611.110 HOSMORMO, Heo6xoamo, 
4To6b1 pasHoo6paame Amin BOAH 6bmo orpamwerio H He npesbnuaao 
HeKotoporo CfleKTpaAbHOTO HHTepsaaa Haxamemwro mexcay 14 r+ Al. 

Dk 
110/163)TACE, 43opmynal ft = in 	, „uric° Hahn! AX. LtetICTBHTeabH0, 

HHTepcpeperatHa He 6y/ter Ha61110.1.1aTbCH, ecall maaawym m-ro noptaaa. 
.aaa Qc -4- AA) cosna/weT C maacamym(1m 	1)-ro nopsywa Ana A. 

Pric. 45. Pacnpuenemte manfointoe mirepcpepextom 
newmoxpordannema arlek (or A so X + 	Cnnom- 
Han Kpllaaa nupwitaeT pacnowteaemie ocaeuxemocra 
Ana AJHHHA BOJIHN A, noneht A — maKemorm m-ro HO- 
puma, G — matcompt (m-F1)-ro noptmca, B, 
C, D, 	—MaKCHMyMbt m-ro riopsuiga Ana ARM Beall 

B HHTepBaae OT .110 a + A1,. 

B 914X yCl1013112X BeCb riparian meamy coceatmma maacHmymampi 6y.aer 
sanoaHeH MaKCHMyMaMH lie0TaHHHME,IX AAHH BOAH Hawero mcrepsaaa 
(pHc. 45). HTaK, ycaosHe Hepa3/1143HMOCTH HHTepttleperowormon Kap- 
TIffibl eCTb 

T. e. 
	 (m+ 1 ) 11/4 =m(.+ 6a), 

A — 
In ' 

Lae nt — neaoe 3HCAO. 

Bpyrumn caosamm, mem amine nowwwc miTeimpepemunt (m), TeM yoxe 
nommen Own, CileKTpaAbHblg HHTepBaa, npH KOTOpOM ewe BO3MOHCHO 
Ha6.wwwwe HHTepOepeHHHH. HaoOopor, gem meHee moHoxpomanneH 
CBOT, Tem 6onee HI43KHe nopswaH tutreplwpetnum AOCT3TIMbl Ha6/110,AeHM0. 

MOHOXp0MaTH3aLLHIO CBeTa MONCHO ocywecTatab C nomouww cseTo- 
4M/IbTpa Han cnetapanbuoro annapara. flpu 9TOM, KOHeHHO, 6espaaawmo, 
CTOHT AM .moHoxpomaramppoutee rippicnoco6aeHme neped fficepOepo- 
meTpom Hall noe.ee Hero. B nepsom caymae MM ymeHbunem cneatpaabHbal 
HHTepsan (AX) wiTeimpepHpylowero cseta. Bo BTOpOM MM C 110MOIHEA0 
mouoxpomaTOpa ycTpatiffem 143 noapieHHon turrepWepemwoHHott KapTHHU 
menniouthe BOJIHN, TaK HTO Ha npnewmx (wma, (p0T011.3aCTHHKa) narweT 
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§ 221, 	 OBPABOBAHHE CTOTINX BOAH 
	

87 

ynce ympomeHman H paying:max HHTepOepeHuHoHnan xaprHna. P036 

Tenor° AmoHoxpomaTopas mower H HenocpeacTneHHo rnao 
6naroaaps ero H36HpBTeAEMOR CROCO6HOCTH K pea:Tamen:4m HBeTOB: npit 
Haonioaemni rnasom mu Amu) paarnimaem malcommym oaHoro uneTa OT 

maxcumymon apyroro. OAHU° 9Ta CHOCO6HOCTI9K pasinemeHrno y Hazier° 
rnaoa Tame orpamomeHa, XOTH H npeaocxoaHr 60A6111HHCTBO 013114C-

CRUX npleemHHnon (00T03AeMCHT, (POTOHABCTHHKy H Tem 6onee anomie 
HenTpanbHun TepmosnemeHT). Oco6eHtio oarpyaHHTenbHo Ann imam 
paonmmeHHe OTTCHKOB npvi HBAHHHH nenpepunHoro nepexoaa. 	9THX 

yCAOBHHX 	BINA AH cnoco6eH o6Happlaim pasniemme, genii X meHaeTca 
menee mem Ha HeCK0A6K0 AeCRTKOB (GOTHIC)) anrcTpem(*). 13oopyano rnao 
yonmm cHerotionbTpom Win cnenTpocxonom, nonymaem BO3M0)KHOCT6 

HAMOUT6 miTepcpepeHumto npH 6onee BNCOKOH paoHom xoaa. 

r A B A V 

CT051414E 

§ 22. 06pa3oparime CTOSPINX BOHN 

Kan owns yocasaHo Hume, Heo5xotuimumycnomiem nonymelianycron-
mnnon HHTepcpepenunoHnon xapTHHu Hennerca HanH4He mop( HBKAHAU-

BBKHHHXCH norepeHrHux BOAH. ftleTOA nonymerma room xorepeHTHux 
BOAH, ynaoamobin SpeHenem, COCTOHT B pacntennetuni KBKHM-AH60 nine-
emom Hai:LawmenBO/MN Ha aloe. ripocTon npriem HBAONCCHHH anyx ;core-
peHTHbil BOAH, neaynomil K necbma HHTepecnomy H naaniomy cayman 
HHrepcpepeHnHH, COCTOHT B oTpascenHH BOAHU, man:omen Hopmanbrio 
Ha cTeHsy; oTpaweHHaH BOAHB. npH 9TOM pacnpocrpameTcamepeorewe 
ymacnno cpeau, amiramcb B o6paTHom HanparineHHH. Honymaloimaaca 
npH 9TOM HHTepOepeHnHolniaa napTinia 30.BHCHT OT COOTHOUICHHH Od3 

o6eilx BOAR (naaammeti HorpaHtemion),IrcA0BHAHHTepOepeligHlt meNeay 
naaaionien H oTpaxcelition Boni-lama cxoalim AAH BOAH A106131X THHOB. 

C)HH HOATO6H0 paccmaTpHHaloTca B xypcax mexaHmine H BKyCTHKH.Cpme-

CTBeHHIDIM HBASICTCH TO 06CTOATOA6CTBO, HTO B nponecce oTpaweHHa 
a0JDKHO HMCTE. mecTo HemeHeHHe cimbl BOAHN. HosTomy, ecnie ypatnie-
;me naaaanuen BOAHU ecTb 

si .= a sin eat 	kx), 	 (22.1) 

TO AAH BOAHU, oTpaweHHon B TO4KB X ==0, Hmeem: 

s. = a sin (ukt 	kx 	a), 	 (22.2) 

*) Ponen yneepacean, LETO OH cnoconen paenaga») OTTHHKB, COOTBUCTBVIDERHH 

Reym aomnonenram goenToil AHHITH naval), ornageemaamca Ha 6A. E)TO, 110-811- 
Alimony, npe4eamian qyricrwrreamtocrb man K orrefficam, npormamoutann npu 
oeHoepemeHHom uaftwauirm eayx 6AH3KHX, HO OUCKpeM9U4X cnearpanbilux 
ygacneoa. ripn Ha6mAeliam cnnoualionCOBOKyilHOCTH pammenue game ropauo 
opynnee. 
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CTOR4HE BOAHN 	 v 

2n 	,.., 
rile, max ofitaxo, co= 

2r
r 	 Ilepemexa exaxa niox x COGIBOT- 

nye? xamexemo nanpmentin pacripoctpanem, a S oanavaei Buie-
nenne 0a3N ElpH oTpaweHHH. PeaynsiHpymaH BOAHa HmeeT BMA 

s = s1 + s2  = 2a cos (kx + sin (tot+ 7). 	(22.3) 

43opmyna (22.3) noxaaunaer, 4TO attruarryna xose6aaat1 pleas 

2acos(kx+ —2 ), T. e. pas.roma ass paaraamtuc toxex cpeati, menacb 

OT TO4KH K T04Ke no npocroMy rapmoHnmemmy eaxoHy. linem we, 

Hupawalow,HH nepHoxnmeme nemeHeHne no npemeHH, sin (tot , - b 2-) , 

He 3aBHCHT OT Koopxwmana, T. e. noAeilanue ecex molten cpedbe comp-
usaemen C odunanocoll (a3ofi. 

TaKOTO THRa BOAHIA, rice T04KH KOTOpNX HMUOT COU1HaKOByM 4may, 
HO amnanTyxu xoTopux merunoTca nepHonnnem OT T0410.1 K TO4KB, 
Ha3b1BalOTC51 CMOIVIttAlll sointamu*). 

I43 cpopmyau (22.3) cimayeT, 4TO B maven BOAHe Hmeeicsi pax 
TO4eK, KOTOpUM COOTBCTCTByeT ammniTyax, pamam Hyino. 3TH TO4K41 

onpexemnorca 143 yCJI0BH51 kx
, a 	

n 2 , I'm n=1, 3, 5, 	— He- 

yenta& tamna. TO4KH 5TH pacnonoweHu, 04e1MAHO, Ha paCCTOHHHH noay-
BOAHM COU1a OT npyroft H Ha3bIlla10TCA yaaonumn TO4KaMH HAN )13/taxa 
CTOR4eR BOAHN. nocpexime mew HHMH pacnonoweHu mecTa, 000TBeT-
ctBy1ow,He PaaHomanbHum sHatiemom ardnawryymi, a Hmeumo, anagemmm 2a. 
3TH TOLIKH Ha311BalOTCH nyquounnmu. OHM onpexexamTca H3 yCAOBHR 

kx+ 2 	n —
2 ' 

 rile n = 0, 2, 4, ...—Hentwe tmcna. '-ITO we Kacaensi 

BeAHLIHHIA 6, onpenemomen Hamenetme gmaw npu oTpawemm, TO Heo6-
X0AHMO HMeTb B Huy cimaymnee 06CTOBTCAbCTBO. Berymaa BOAHa 
(eaexTpomarHHTHaH, ynpyraa H T. A.)RpeACTaBARCT C0608 COBOKTIHOCTb 

AByX BOAH, COOTBeTCTBy1011114X num 48CTRM, H3 KOTOpUX cxxaAuaaeTcH 

*) To 06CTORTeAbCTBO, 4TO amnooryna smpama era; rapmontmecook citynxtmeit' 

2a cos ( kx + = 2a cos (2n 
x
+ , 

[Laflamme; 4TO &M% ardanwrynu omens Hetramemthat B npeAeoax nonyoommi 

H mamerat Ha Hpomsonoamtund npH HameHeHHH .r Ha IF , T. e. npn nepexoae 

OT 0411011 noly000nm K Apyroa. Apyromn caooamm nom B npeAutax omit 
110JUBOAHId Bee S 110.10301TeabHbl, TO B npowitax coceAnal OHM OTOBINTeAbHM. 
Earn at Mm nonteamon C411Tan amnintryity cyutecreentio HOROACHTeAbHOR Hem-
'MHO& oatc STO 06u4H0 Amerco. TO yoasannoe 06CTOHTeabCTHOmomotO6Nao6N 
BNpa3HTb yTBCRACACHHeM, nro cpasa KORe6aHHA ocTaeTca HCCTOAHHOR B npeBeBax 
m0AyBOAHU H mamma tm n non nepeX0Ae OT OAHOH HOAyBoAHN K Apyrofi. 
3ry now, topmptnponity mom° Tame paccmarpoam KaK onpexexeme 
maven ROAN. 
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22] 	 OBPA3OBAHRE CTOMIX BOJ1H 	 89 

smeprma pacnpocTpamaaamelcu BOAHW (3meprmu uneuTpmecuau "I mar- 

HHTBaB, HOTeHaHaAbHaR H KHHeTH4eCKaR). 0 6erymen sneuTpomarmmT-

Hen BOAHe manpaanemul oOoux aeaTopoa (E H H) AAR KaKRoro MOMeHTa 

casmamm onpenenemmmm o6pamom C manpamemnem pacnpocTpamemma (.8), 

o6pa3ya npanoaturroayio cucTemy (CM. puc. 6). lie06xonmmlum ycno-

BHeM oTpaaaemma, T. e. H3MeHeHHR mampaanemma pacnpocTpamemna Ha 

npomononowmoe, RBAReTCH BO3HHKHOBeHHe meacny 06o0mm aeuTopamm 

pa3nocrH CPa3 B fieliCTBHTeAbH0, BeAb B 6eryLgen BOAHe, o6pa- 

30BaBLUeRCH B poymcaTe oTpancemma, BeaTopu E, H N VIIHOBb AOAAMM 

o6paaoampaT6 upaeomurroaro cmcTemy; a TaK Kai( npn 9TOM H3MeHH-

AOC!, manpaanemme v, TO OAHH H3 aucTopon E HAN H TaKWe nonwem 

CKa4KOM nepememmTb manpmemne nO cpaamemmo CO BTOpUM BeKT0p0M, 

T. C. HOAy4HTb A06a004H0e H3MeHeHHe (PUN Ha K, HAI, KaK r0B0pRT, 

HCflbiTaTb HOTepW nonyaonmin. B 3aBHCHMOCTH OT yCAOBHR Ha rpaHHae, 

rAe Hp0HCX0AHT OTpaNtelffle, 9Ta 110TepR oyaeT HMeTb MeCTO AAR Tore 

HAN Apyr0r0 BeKTOpa. MW 110Ap06Hee paCCMOTpHM 9TOT BOTTOC AAR 

SACKTp0MarHHTHUX (CBeTOBNX) BOAR B CA. 'CH, noKa We OrpaHH4HMC0 

ARM yKa3aHHeM, 4TO AAR 9AeKTp0MarHHTHWX BOAR 8=-0 AAR MarHHT-

HOr0 peaTopa H E.--=-TC AAA 911eKTpH4eCK0r0 BeKTOpa, eCAH AH9AeKTpH- 

4eCKaR nocTaammaa wropon cpenm a z  6onmue, mem nmsneuTpmecxasi 

nocTosamaa nepeon s z , T. e. ecinT ez  > B1 . Hao6opoT, npu e2  < al  

oTpawemme compopownaeTcu noTepea nonyaonum AAR MarHHTHOr0 BeK- 

TOpa, a 9AeKTpH4eCKHH COXpaHReT CB010 (Pa3y HeH3MeHHOft (pmc. 46). 

E 

> e 2 	I  

a) 

PIK. 46. Pacncnmemie sextopos E, H B v B nagalouleil (a) us oTpa- 

ixemio6 (6) salute. 

9TO pa3AH4He B g Beget K TOMy, 4TO y3AM OAHOTO H3 BeKTOpOB COB-

HaAalOT C By4HOCTRMH Apyr0r0, KaK 9TO HOKa3aH0 Ha pc. 47. 
, 

Pb paccmoTpemna mnema sin(mt-1-70 mevynmo BHAeTb, 4TO mo- 

"sewn& npoxownemma 4epe3 MauCumyM BeaTopa E H BeuTopa H 'mime 

OTAH4a10TCH Apyr OT Apyra Ha geTBepTE,  BepHOAa. 

91TH OCOOCHHOCTH CTOR4eft BOAHW ITHBOART K TOMy, 4TO B nen mu 

me mmeem menpepmemoro ABHWeHHR 9HeprHH B manpaanemma pacmpo- 

upamemua BOAHM, KaK B BOAHaX Hp0X0ARUAHX; 9HepritH CTO84eR BOARS 
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90 	 CTOR4HE ROAHu 	 fra. v 

AOKaAH3OBRHK, nepexoan OT 06AACTH HyllHOCTH E(raecmanmeeTipopmy 
saempinecxo2) K 06AaCTH Ily4HOCTH II (T. e. o6paulancb MaTHRTny10) 
H o6parrno. 'carom oopuom, nmecTo Tegenim sneprim mu nmeem aeao 
c icone6amouth ee, conpoBoacAmouttom nepexoA sfieprim H3 °AMOR topmu B Apyrylo. STO 06CTOHTeabCTBO H noBeao K °Opal:mum rep-mima nCTORnAR BOMAR. 

 

1111111,4116 11111111,1 I 

 

PHC. 47. Grooms' saerrpomarmanaa Boana• YaAM If AMOUR Berropa E CABHHyTbi Ha Remerb 	OTHOLLIeHMO K pant H Hy4HOCTAM BeK- 
Topa H. 

gBACHHe CTOHIMX BOAR MOWN°, KOHe4110, Ha6M0AaTb He Tomoco 
oTpancernin BOAH, HO BCHICHN pa3, icorAa Flannelly Apyr Apyry Barr 
ABe KorepeHTHue BOAHM OAHHaKOBOR aMILAHTy.abl. ripOCTeMifilin fipaKTH- 
qecxa nimem peann3amm sToro yCAOBHH ecTb orpameHne BOAHM: 

§ 23. CBBTOBIAB CTOHHHe BOAHM. OMATM BitHepa 

H3 H3AWKeHHOr0 Rhone cntayeT, 4TO B 3aBHCHMOCTH OT ycaoeHR 
onbrra monmo RapaHee npeARHAeTb, rAe pacnonowaTcs yariu sitexTpn- 
Recnoft H marHHTHorl CHA. 314IM 06CTOHTeAbCTHOM MCORHO BOCH0Ab30- 
BaTbCH, 41`06b1 Ha onuTe pewHib Ronpoc o TOM, xaKoil Ha Anyx !micro- port, COCTHBARIOIHHX CBeT0By10 BOAHy, saeraplinecaun HAW marHambitt, 
nponaBoanT HenocpeacTReHHoe Aeticthe Ha 60AblIMHCTBO npnoopos, 
npeama3HaReHmAx AAR o6HappReHHR cReT000ro AeRcTRHR (man, toTorpa- 
cinnecKyto Imam/mu, tAyopecunpyroutHil 9KpaH, cperrosaemerrr H T. A.). 

COOTBeTCTBp011THM 011bIT AAR HCCAeA0BaHHH Aencrwin ma 4:1oTorpacion- necnym 9MyAbCHIO Owl Runoimell BHHeriom (1890 r). 14Aeto Brolepa nerno BOHHTb, n000pamn cAeApounng (mut. IlpeacTamm ceoe caon qmorpagmeckon RmynbcHH, HaAnToli Ha RepAaAbnylo meTaruninecnym 
110BepXHOCTb. Mamma Hopmaabno BepBano CKBO3b 9MyAbCHIO MOHO-xpomarknecKult (HpHOAH3HTeAbH0) CBeT oTpawaeTcH OT meTaammecnoro nepnana H aaeT cncTemy CTOH4HIC BOAH, npnneln OmmannInft K se/many (neimutl) ysea SACKTpH4eCKOM CHAN pacnoaownTcH Ha noRepxmocrn 
sepRaila, HO° B cAynae oTpaweHHR OT meTaima meHReT taRy RnenTpn-
Recruit( RenTop; IlepBblft y3ea marHRTHott CHAN pacrionomuvrcR Ha paC-
CTOHHHH B HeTBepTb CHeTOBOR BOAHM OT Hee. B TOMMe cpororpacpBtle-
CHOR 94y.abCHH 110.7e CBeTOBOM BOAHbl dyikeT flpeACTaBACHO CHCTemOni 
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PHC 48. CxeMa onbnra 13nnepa: 
maeaelnie cepe6pa nponcxoant 

B Hy4HOCTAX BeKTOpa E. 

§ 23] 	CBETOBNE CTOEMHE HUHU. OHNTN BHHEPA 	 91 

y3A0B H nymnocTeR 9AelapH4OCKOR H MaTHHTHOR CHIT C COOTBeTCTBy10- 

wall nepexoIaMH OT y3A0B K Hy4HOCTHM. 

(DoTorpacimmecaoe AeI1CTBHe CBH3aHO C noaAeficTwiem mucrpomar-

HICHNX CHIT Ha 6pomncToe cepe6po, npeAcTarunowee co6oR cHeTo-

tlyBCTEIHTeAbliyn KOMITOHeHTy (1)crorpackn4ecaoR 9MyAIDCHH. B COOTBeT-

CTBHH CO CJIOHCTbIM xapawrepom pacnpeAeneHHH CHIT N pasnoeHne 

6pomHcToro cepe6pa AOAAHO nponwaRTH 
cnommw maRcHmym paanoweHHH (nomep-

HCHHA HAaCTHHKH) AORWCH npHxowaThoi 

Ha CAOH, COOTBeTCTByHAHHe mar(cHmanb-

HUM wiamemwm CHIT. 11pH 9TOM, ecnn 

(poTorpacknmecaoe AeRcamme BM3MBa-

eTcfl stwatpnmeomm nenTopom, TO, 04e-

BHAHO, Ha nosepxHocaw 3ept(ana pamo-
WeHIN 6pomnuoro cepe6pa He AOAWHO 

6MT6 H nepauR mepHmil cnoR AoneH 

o6pa3orsaThcH Ha paCCTOHHHH 4eTBepTH 

BOJIHEI OT noeepxHocTH 3evana H Aa-

nee 4epe3 HawAme nontwAHm. ECAH we 

onpeaewwwwm pow, Hu' MaTHHTHaR 

mu, TO nepabd) cnoR shaernowerocH 
cepe6pa AoAa(w) newaTb B oonacTH nep-

HON  maminion cmau, T. e. 

ma nompxmocaw 3epicana. 
OHEITAOAHCCH COCTOATE. BycTaliorine-

HimpacnpeaenelmcnoeBBmauumwerocH 

cepe6pa B mime amynbaa. TpyAHocTb 
9TOTO Ha6ABiaeHHH,C8513aHHy10 Cmanbimpi 

paccTownwmH mewAy Hy4HOCTHMH H y3-
;Lamm, BHHep o6oww.a, npHmemo nimem 
«manor° Haanomo, 'mew:we yEa3aHHNR 

HbWTOHOM (CM. § 28). CHcTema CTOHUX BOITH nonymanach BHHepom 
arwaigxenpnoTpaweinwmoHoxpomaTomecHorocHeTaoTm°Tannwww(oro 
3evana. Ha pHC. 48, npeAcTarumannem cxemaTnmecHoe pacnonowerme 
noAo6Horo onbiTa, noaasaw) nonoweithe omen') ToHKoro (oxono 1120)•) 
CBeT04yBCTBMTeALDHOTO caw', 06paaytowero main yron y c nompx-
HOCTEA0 3epicaaa MM. CTelcammiag rinacawaa, Ha KoTopym HaHecem 

CBeT04yBCTBHTeAbHMR CAOR, He noica3aHa Ha mepTeAe. CBeT04yBCTBH-

TeAbHNR cnoR nepeceaaeTcH C HAOCKOCTHMH nymHocTeR TOR HAN HHOR 

CHAU no napannemmum npinimm, cnea, OT KOTOpMX H3o6pawen Ha 

Hawem picyrwe B mute mepHux nHTeH. PaCCTOAHHe AB mewAy 9THMH 

npHMbIMH no nomilrmocmu HAaCTHHKH paww, 04eBHAHO, 

.4B 
= AC —sink 

 2 
sin  
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Pk. 49. BocupomBerieme 
OAHOR H3 CPOTOrpallMiti BHHepa. 

92 
	

CTOH4HE BOKHEI 
	 v 

ECKH AOCTaTO4H0 mano, TO paccromme mewny mecramm no4epHe-
HNfl  AOCTaT04H0 60AMIIHM. B onbrrax BHHepa cp AeKaA0Cb 

()mono 1 J , TaK 4T0 AB -ets 1-2 MM. ElpH 9TMX yCa0BliffX HONCHO aame-
Mb, 4TO nepaasi TemHaa noaoca He CoanaaaeT C aepicanom, a OTCTOHT 
OT Hero Ha 4eTBepTb BOKHbl *). PHC. 49 BOCHp0H3BOAHT °nay H3 IPOTO- 

r padmtt BHHepa. 
Onba Brinepa, nasas nepBoe ocpaecrenesne CTOSPHIX CBeTOBUX BOAR, 

nomasan Tal0Ke, 4TO cpororpartatmecmoe Aeficrame CBeTOBOR BOKHIA CHB- 

3aHo C ee snemrpumecmfim Bemropom. Ilosattee ,apyan Helmer (1892 r.) 
HOBTOpHAM011bIT BHHepa, sameams rpororpackamecmHtt CKOR TOHKOR Haeu. 
KOH epnyopecumpyloakero aeutecraa, H Tame o6HappmHan, 4TO MAKCHIlyht 

AeRCTBHH nexurr B Manna nymHocren snem- 
rpamecmon CHMA. AliaKOTH4HbIR OMIT C 4MI- 

TO9.11eKTpH4eCKHM cnoem 61,14 ocyubecranem 
Miami (1933 r.); H B 9TOM cnymae, MIK 
H cnenosa.110 ONCHAaTb, 94KkeKT B61311BRACH 
snemrpasecmum aemropom. 

Pesynbtann scex onucaHnbur H aHano- 
nombix OfibITOB nermo BOHHTE. C TOWCH 3PeHMS 
9J1eKTp0HHUX npencrasneHaft. Cyw.ecrBeH- 
spo yam aroma mo6oro aeutecraa ripen
CMBARIOT C06OR 9KeKTp0Hbl. BOK6HIHHCTBO 

npoaeccos, Ha6monaembix B aewecrae nom neficramem cam, carataHo 
c BoaneficrsHem Ha 914 9KeKTp0H131: awl flEIKeHMAX 4:10TO9CPCPeKTa tuner 
mem supusamie snemrpoHos H3 ocaeubaemoro meranna; npm (pnyopec-
UeHUNN (4OTOXHM144eCKHX npoueccax (4syrorpa(4fts, speatte)— Boa-
opmnerie aTOMOB H monemyn 14.1114 HX HOHH3aHHO, T. e. mime soanett-
CTBHe Ha snemrponm, BX0AHHTHe B COCTaB 9THX aTOMOB H monemyn. Tam 
mam snemrpolim npencrasnsior co6oH snemrpasecmfie sapHabl, TO cHna, 
aeficrspomas Ha HHX, onpenensercs B nepaylo osepeab snemrpHsecmam 
nonem, T. e. snemrpHaecmum BeKTOpOM snemrpomarturrHoil BOAHM. Mar-
HHTHbIR aetcrop Hrpaer KHIlib aropocrenerfflyw ponb, H nelicrsHe ero 
HenocpeacraesHo 1104TH He CKa31ABfleTCH. 

B COOTBeTCTBIIH C H32OHCCHHbIM snemrpasecmHtt BeKTOp snemrpo-
manarrsoil HOKUM Hepenmo Ha3b1BalOT csernoeum semropom. Komi 
rosopsr, 4TO CBeTOBall BOKHa norepana rum orpmeHHH BOKBOKHN, 
TO HMelOT B away HMeHHO noreplo nonybionHm CHeTOBbIM (9KeKTpH- 
4eciatm) sewropom. Taman noreps mem Hanpiadep, Metro npH orpa-
nceunit caera, nanaboubero HopmaneHo Ha rparmay aosayx —cum°. 
Hao6opor, Ha rpaHaue CTeKKO —HOS/4X CBeTOBOR (snemrpHsecmaH) 
ceKTop se Hcnbrrmaaer norepa nonyaonabt H o6pasoaaHme CT051414X 
BOKH npobicxonHr BCKeACTBHe norepa nonysonnbt MarHHTHIAM BeK- 
TOp0M. 

I) l'olmme onpeaenenna nonoseama remain num. nenanilca ao minony 
monea fiblOTOIla (CM. § 28) 
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Pm.. 50. CxeMa, ITOSICH5110111all mein nemoil 
00TOITOHH Millman& 

PlIC. 51. Paapea smyabcnn, 
o6pa6o-ranoll no merny 

Am-Inman. 

§ 24] 	 410TOTPACIR B HATYPAJIbHblX BBETAX 	 93 

§ 24. tororpa4nia a Harypaabilux lBeTax 

11011b3yRC6 reineHHem o6pa3orlaHHH CTOOLINK BOAH BHyTpH (POTOrpa-

Oveckofi 9MyAbC1414, IIHnnmaH (1891 r.) npennonauf cnenyrowsin meTon 
OTorpacimporiaHmi B 

pflAbHMX KBeTaX. FlnacTmma 
C TOACTUM cnoem 9MyAbCHH 

pacnonaraeTcH Talc, 4TO smynb-
CHM xacaeTcH nosepxmocTH 
pipmoro aepHana. 1/13o6pance-
HHe cneHTpa 6pocaeTcH Hop- 
MilAbH0 Ha nnacTHHHy, CBeT 

oTpanraeTcH OT sepHana H 

o6paapoTcH CTOR4He BOJIHBI, 

npmem B fly4HOCTRX snetcrpn-
mecHott CHAbl npoircxonHT max-
cHmanbHoe paanwHemre 6po-
mucToro cepe6pa (pnc. 50 — 
cxema onbrra, pHc. 51— pa3- 
pea 3MyAbC101). Tatum o6paaoM, 
BCE TOA, Ka smynbcHir nocne 
o6pa6oTHH cmaabirmeTcH pa3- 
6HTOR Ha pun CA0eB TOH4a- 

IIIHMH npocaoPlicamil 143 meTan-
mtmecicoro cepe6pa, paccTofi-
Hue mewny KOTOpUMH pamo nonplonHe Toro fleeTa, KOTOpIAR neflcuto-
Ban Ha naHHoe mecTo BAaCTHHKH. 

Bynem Tenepb paccmaTpleam o6pa6oTaHH3no TBKHM popuom nna- 
CTHHKy, 6pOCHB Ha Hee 6e.9441 CBeT non Tem we yrnom, non KOTOMAM 

BeA0C6 ocHeuterme. OT nepeofi TOHKOH 

npocnothicH cepe6pa oTpamiTcH He6onbruoe 
HommecTso ceeTa; 66nbulaH Mce qacTb era 
npomucHeT AaAbille, OTpa3HTCR 4aCTH4H0 

OT BTOpOR, TpeTbeft H T. A. npocnom 
Pa3HOCTb xona mewny Kemp' oTpanceH-
HUHN OT pa3Hux npocnoe1( nymcamm 6y-
neT palm insoRHomy paccroRHMIO mexcny 
npocnotlxamm; °Ha parma X 1  an% TOti o6- 
nacTH, rite npocnogicH pannenemn paccTort 

ki 
 

HHRMH 	T. e. rne npm o6pa6oTHe 

CTBOBa.1 CBeT AAHHH BOAHIA X1. UHTep- 
cpepuppi meStay co60, nytiBB, oTpanceu- 
Hue OT 9TOR OnacTH, Awn' maHcH- 

mym AAR CBeTa C AAHHOR BOJIHLI A1 . Ila060p0T, AAR BCRKOCO Apy- 

core copra BOAR 	HaMeTCR TaHoe 4HC110 capes m, HoTopoe nacT 
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BOKAAH3AUBB none HHTEP.EPEHURN 	 [TA. vi 

paRIOCTb xona, pannylo Regent/m/1y npamomy 110AyBOANK 	. 
n 	

LOOT- 

, A 
—2 

neTnynnnee 	onpeneanten 	yeA0BHH 	= (2p+ ki ' ! 
,„ 

num 
o6paaom, :gm AJIHHIA BOJlHbI A, oTponernibin OT nepnoro CJIOR, 6y,aer 
oc.naken Arlo.% oTpancernium OT It ± 1)-TO CAOSI; Ay% OTOIDICelinbIPI 
OT eToporo CJI051, nenTpannayeTcn aymom, oTpancemium OT -±2)-Ti3 

T. A. CAeA0BaTeAbH0, B oTpancennom cneTe 9TOT UBeT A 63rneT 
6y,aeT 6onee HBH menee acx.rnonen. !tan, npenapmponannan no yxa-
nannomy meToay !mamma npnoopeTaeT CHOCO6HOCTb mthipaTemaioro 
oTpaixernin CBCTOBBIX JIyIlett H B oTponenhom CBeTe 6yAeT AanaTb TO 
pacnimienenne UBCTOB, xoTopoe 6bmo npnmenexo npn ee npnroTome- 
H1414; nnacumna neT BO3MOXCHOCTb BH,BeTb B orpmennom cnete.nao- 
opnWanle B naTypaabnux nneTax. Mexannam ABfiCTBMI RABCTHHKH 
CTaHOBI1T01 ocooemo SICHbIM, eCaH paccmoTpeTb opouecc oTpmemmm 
no meTony § 52. 

Conpemennoe TexHH4eCKoe pa3B14THe EtBenion IFOTOrpattilli [IOWA° 
HHOMy nyTH. B hem mcnonbayeTca npimumn cneTotivivrpoe, Ana 

tier° B 9MyAbCHIO 4/0TOHABCTIIHKH BBOAHTCH cooTeeTcrepouthe Epacauwe 
ruirmenTEL 

r JIABA VI 

.110KAJIMAUFISI 110J10C HHTEP.EPEHUIDI 

§ 25. UseTa TOHICIPC IlllaCTUROK 

KaIC 6bIA0 BbIHCHeHO B § 17, peamne mwreptepeemnolnime KapTHEIM 
6Tayr HMeTb MCCTO nHHlb npn TOIIBMHbIX HCTOLIHHKaX. B 9TOM cnymae 
npn Jno6om nononcernm 9Kpana, nepecexalotuero cncTemy nonepxmocTet1 
mancmmymoe H MHHHMyMOB, Mb! 6ymem HMeTb oTmerallaylo HapTHHy iiTep- 
ckepemthowiblx nonoc, HoTopue, Talcum o6pa3om, He HMeIOT ortpeneneH- 
HOn 06.113CTII AOK3111133IIHI4 H moryT CLIHT3TbCH .401CO4113013aliliblAill ectody. 
OAH3E0 He06X0AHM0e AAA sToro ycnoeHe TO3e3HOCTII HCTOIIHMICa Bey-
ILLBCTBASIBTCH JIHIllb npnonmenmo, a Bo muornx cnymaax H COBCeM He 
BbIflOAHHeTC53. OcoOeHHo macro Ham npmxonwrca HMeTb AeA0 C upon,- 
WeHHIDIM HCTOIIIIHKOM npa nenenmax maTepOeprnan, Ha6aloaaemmx 
B eCTeCTBeHHEIX ycnoensix, norna IICTOLIHMKOM CBeTa CJIy)KHT ymacTon 
ne6a, T. C. pacceannbin nneenal ceeT. Hamoonee macTo ecTpemahnwhIcH 
H BeebMa soma cayman noito6noro pgaa HMCCT mecTo nye oceeuxemini 
TOHKHX npoapa4Hblx nneHox, Korha He06xonumoe AAA BO3HHKHOBeHHA 
AByX tcorepenTnbix Ily9KOB pacinerulemie ceeToson BOJIHbI nponcxonnT 
ecneacTeme oTpancemma ceeTa ma nepenhen H stanch nomepxnocTax 

ABIleHHe 9TO, H3BeCTHOe flop mannannem geemoe "wawa anacmutiolc, 
nerno HaornallaeTCH Ha MIAAbHbIX IlAeHKB.X (MbIllbHEIX nyabipsix), Ha TOH- 
4aNwux nneHhax macna (mecinn), nnamaloumix Ha nonepxhocin aoAbt 
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Pile. 52. 06paaoBature pa3HOCTH soma 
rpm oTpaxcemot OT nepezuleit H auktiefi 

noeepniocTea naemai. 

§ 25] 
	

UBETA TOMIX HACTIMOK 

(Hanpitmep, OKOAO mon), Ha nneHmax npospasHmx 
Ha6monaembix Ha nosepxtiocm cTapbbc cTemon HAH 

samanme noniiposammx truth:mix usmentin — Tam 
no6escanocTH), N T. B. 

Korna Ha Tamylo nneirmy na- s 
maeT CBBT (Anima BOAHU ),.), TO OH 

4BCTH4H0 oTpamaeTca OT ee no-
riepxHocTn, 4BCTN4H0 flp0X0AHT 

BHyTpb H BHOBb oTpamaeTca OT 

wropon nosepxHocTH.Tamtim o6pa- 
30M MOWCTOCyLHOCTBHTbCABope4a 

Amyx morepeHTnmx BOAH CHBKOTO- 

poR pa3HOCTbI0 X0A2. LIBCTb BOAHM 

HneT no nyTH SADCO (pitc. 52), 
spyran— no nyTH SCO. B Man-

CHMOCTH OT pastiocTH 4ms, npH-
o6peTenHmx 9THMH BOAHAMH, OHH 

ABLOT B Hanpannemmi CO TOT HAN 

HHORNHTOpekepBHHHOHHUti9OBKT. 

PB3HOCTb moma,o6ycnonneHHas 
sanosnatmem OAHOR H3 AByX BOAH 

nTonnisTamonnneHicH,momeT6uTip 
numcneita 6es Tpyma. .Tlytut SA 
N SC Ha ptic. 52, HCXOARHIHB H3 Eamon-To TO4KH HCTO4HHKB, 64113KH 

K napannenbHmm, Hoo paamepu AC atm TOHKOil BABHKN MBAU HO 

cpametinm c paccTogliHem OT HCTO4HHKB. CAOTILOBBTBAbH0, 

A = (ADC)— (BC), n • 2AD — h'BC. 

aaecb (ADC) H (BC) -- onwlecithe 11,AHHU arra, a n H 	Homan- 
Tenii npenomneHma RAB.CTHHKH H ompywarouten cpembm oseturnHo, 

BC = AC sin = 2AR sin i = 2h tg r sin i, 

rne h = RD — Tonurima BABCTHHKH, — yroa namemia H r — yron npe-
POMACHH51. B COOTBBTCTBNH C 9TNM MU Hmeem: 

AD = —h 	n' sin i = n sin r. cos 

2hn  2hn' tg r sin i = 	(1 — sin2n= 2hn cos r. (25.1) cos r 

B 3ABHCHMOCTH OT h, n H r MN nonytnim B paccmaTpitnaemom HB-

npaBnermvi ssaHmHoe ycHnetme HRH ocna6nerme °Gomm rntreptkepHpyioturix 
aria. Kam ymasaHo swine, yron }sewn No-lama SA H SC oneHb man, 
T. e. anepTypa HwrepilmpeHavus necbma Hesnammenbuia. B c OOTBOTCTBAH 

c ycnommem (17.1) 9TO osHanaeT, 4TO npn Ha6nioneHHH myreptimpeltiout 

95 

OKHCAOB, Hepenso 
Ha merannax (npm 
Hasmsaemme useTa 

8 
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96 	 nOMARMUM nomoc HIMPOEPEHURN 	 jrA. VI 

BTOHISHXnaermax MOMIO 110111,3013a76CA 11p0MMIHEIIM NCTOWIFIKOM cam. 
aTomy Honpocy mu ewe HepHekcH B cae,apoulem naparpacpe. 
MN paccMalpHBaeM Hammy* HHTepcpepellunio aayx arta, ROTA 

B ,aeACTBHTeAbHOCT11 lower MCCTO MHOTOKpaTHOe oTpaacemie OT Hammoti 
143 nonepxllocTen. B 06b9mbix yCAOBHAX (naeHKa M(HAKOCTH HAN cTexaa) 
3T14 nonTopHue oTpanceHaa Aa1OT 04eHb MaA0 cam (rum KEVICAOM orpa-
*emit ocaa6.aeHHe npoacxonwr npumepHo a 20 paa) H ax mows° He 
npnrwmaTb B pacneT. Ho B HeKOTOpba CAr4a51X aHanefute nocatam-
max mamma MO/KeT 66ITb Hecbma cyutecTeettho, H, He ynxTuaaa aro, 
MN pvicayem BIlaCTb B rpy63no owH6Ky. 

OnHaxo K Hatiaelmon pa3HOCTH xoaa He06/COAHMO AO6aBHTb 41011PanY1 

061314H0 TOHKail fUlaCTHHKa npeacTanaaeT C0602 TOHICHI CAOI1 KMOTo-
na60 BetueCTaa (CTeKAC1, A(HAKOCTE,), oxpy)Keimuti c AByx cTopo soaay- 
mom. B Tamom cane Emma B nue C mcntinana oTpatmenne ma pa- 
nne Boaayx —cptaa, a B TOtIKe b —Ha rpammue cpeaa — mom. 
KM MN auteaH B § 22, pa3.441414e B ye.1011HRX OTpa/Keliall BeaeT K 'rosy; 
HTO Ha °Arica 113 rparout oTpaxtentia TepaeTca 110ABOAHM (PMeHaeTC11 
Oaaa Ha it), Ha apyroft — HeT. B paccHaTmaaemom cnyme Bontia sxedc-
Tpmecicoro serropa Hemet cpaay Ha sepxHell rpamue H He bleHHeT 

ee Ha mmen, a Bonn martorntoro eetcropa—Hao6opar (a cnyme cm! 
BOB/Ay/Ca mexcny num RAaCT/111KaMH CTeKAa HMeA0 6b1 Metro o6paTHoe). 
B m06om caynae OAHH H3 BeKTOpOB nonymeT ,a0F10.11HHTeAbHy10 pa3HOCTb . 

A 
4m3 7C, T. e. pa3HOCTb xona, Bunacaetthaa 	HafeHHTCSI Ha T  
H traHeT paaHoft 

2frn cos r 	. 

• B COOTBeTCTBHH C 9THM noamenHe MaKCHMyMOB H MHHHMyMOB B HHTep- 

cpepeimmorion Harlow 6yAeT cmeuteHo Ha noanoaocu no cpasHemno 
C commembot Ha °axonal-1m muienpmenemoro noncneTa. Ao6aaneHHe 

—
2  K Hawetl cpopmyne Hmero He Haldeman' riplummianbHo B Hauntx 

paccpmemax o Italie/814H TOHKOfi IMaCTIIHKH. OHO moweT H He mem 
uecTa, ecru TOHKaA RAaCTHHKa oxpywena caepxy H CHH3y pa3HIAMH 

seutecTaam, nono6pamuma cooTancraylouint o5pasom (Hanpaxep, 
naehma Bow Ha nosepxHocTH cream). IloaTomy B nanmequim pac- 

cpmemax mu 63/nem ROWTH seem onycHaTE, no6ano4mal naeH -2- 

H ampancaTb paaHocTb xona nepea 21in cos r . ,ang onpeaeneHna we no-
J105MeHHH maxcamymoa H MHH14MyMOB HaA0 mum 14MeTb B may BO3MOHC-
Hocm no6anonHoli paadocTH xona, HoTopaa, o6ycaoaaeHa paanaimem 
B ycnomax OTpaWeHHA. 

UTaK, HpH ocaeuxemnt TOAKOH IlllaCTIIHK14 uoHoxpomanuleclaud carrom 
MN BOAACHM OWHAaTB, 410 OT pa3HMX yvacTicoa ee RO pamum Hanpas-
Aemom symeT oTpawaTbcg &risme HAH MeHbIlle CBeTa B 3aBHCHMOCTH 

01 BeAINHHIDI r K anitni BOalibl A. 
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S; 

A 	B1 B2 

Pm. 53. K Honpocy o noaannaawm 
nonoc mitep(pepemunt Ha sapaH 
npoefunpyorcH nao6paaceHne licT04- 

HHKa: naTeMepernkHoHHba nonoc He 
Ha6mAaercn. 

§ 26] 	AOKAAH3AnHO HHTEPOPEHHHOHHOft KAPT400,1 	 97 

Ycnome maKcmmyma H manmmyma oTpaweEnu (6es ymeTa BO3MOWHO0 

noTepa nonymonah0 CCM 

2hn cos r k —2 ' 
	 (25.2) 

rite k—oenoe 4HCAO, npnmem KeTnue angelus' kCOOTBCICTBylOT mann-
mymam, a aeseTmue--manamymam. 

B caymae OCBeffigH1la 6enum CBeTOM oTpaweEmufl CBeToyaeTB3aBH-

CHMOCTH OT n, h H r HMeTb Ty HAN map) oKpacKy. 

§ 26. aolcammaalla Hirrepcpepernomma itapTimm 
(noAocu painofi TOMILHHIA) 

B § 25 ywe ynommnanoch, 4TO npm na6monenaa nwrepopepenumn 
B TOHKHX 114aCTHHKaX MON(HO 110Ab30BaTbCH upon-mei-mum HCTO4HHKOM, 

4TO 06MICHOBeHHO H nmeeT mecTo 
npa na6monemaKx B 06M4HWX yearn-
BMOC (manpamep, flileHKH Ha mompx-
HOCTH BOAR). Pe3yAbTaT oyaeT cy-
ifleCTBeHHO 3aBHCeTb OT ycnowifl na-
onionemaK 

npencTaanm ce6e, 4TO Jinx Ha-
onionennK mu coompaem oTpanKemmue 
aria npa momoma AHH3M H mpoeK-
Tapyem 14X na sKpam. ECAH pacnono-
wenae AHH3M H sKpana au6pano 
TaKHM o6pasom,. 4TO na sKpame HO-

ArmeTcH mao6pawenae name' cmeTK-
IMeRCHROBepXHOCTHOWTO4HMKaCeeTa), 
TO amTeptepentwommon Kapinnu,na 
nem mu me oftapyamm. ,aelicTma-
Ten6H0, mso6pawenme Kawnoro ria-
cTKa HCTO4HHKa nonymaeTcm mpa no-
mouw umpoKnx (13/Laws nynefl; Kpafl- 
. nue H3 9THX Arlen AAA Amyx TO4eK 

HCTOLIHNKa. SI H S2 mao6pmenu na pnc. 53. KaKcaut1 03 TaKNX nymKom 
npencTaanKeT coaoKynnocTm aria, oTpamemnux OT paasunnux yma- 

CTKOB nnenKa, T. e. COOTBeTCTByeT pa3AH4HUM 3HaMeHHHM r H h. Tas 

KaK Tonulana HileHKH Bechma ITHXOTAHBO MeliBeTCH OT TO4KH K TO4Ke, 

TO, 04eBHAHO, pasnatmue 9AeMeHTH mawmx IIIHpOKHX 0y4KOB 6y.ayT 

COOTBeTCTBOBaTb BCeB03MOHCHUM 8HalleHLIBM ampawenna 2hncosr, TaK 

4TO wiTepepepemmuonnufl 90eKT, ooycnomnennufl OAHHM snemenTom 
munpoKoro nytma, KomnencapyeTcK neftcTenem hpyroro snememTa; B 

pesymbTaTe nao6pawenne HCTOLIHNKa ne OyneT HOCHTb cnenom mwrep-

Wepennaa, OCTaBaHCb pamnomepno oKpawennum B cnymae monoxpoma-

TmecKoro cmeTa HAN 6enum cnynae 6enoro cmeTa. 

7 3a8. 2178. 1', C. JlEtHAcOepr 
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Sa 

PHC. 54. K BOIMMICy 0 AOKaaH3B4HH no- 
aoc nnTepcpepenunn. Ha axpau npoea- 
rnpyerco nao6paacefine naemor mom- 
aapTca miceimbepennnonnue noaocu 

(110A0061 paB/10fl TOJIIHHHIA). 

98 	 AOKAARBAHHR H0110B HHTEPSEPEHHHH 	 IFJI . VI 

Ho ecou AHH3a pacn000wena Talcum o6paaom, 4T0 Ha 9KpaH npoex-
THpyeata Hao6paacenHe camou mutual, TO Am meHaeata (m, 54). 
HOKUM yoaCrox ILleHKH Hao6pawaeTca Ha sapaHe Him nomotHH umpo-
icor° arum, coompaemoro AHH3OR, HO B 9TOM caymae oTAeahHue 9AB-
MBHT61 sroro nytioa o6paHoHanu ariama, HAyumma OT paamix placr- KOB flamer° HCTO4HHKa H OTIMOICelThbIKH 8 Mani a mos owe Atecpte 

nserum. nosTomy Ana BCBX nap. 
Ha HoTopme paa6Healcaca arm 
Tr= nywa 6aaroAapa oTpaace-
HMO, h Oplet wow R TO Ze. 

KoHmo, upH oven 6oas. 
MOH pa3Hoo6pa3Hm r ycaome 

2hn cos r = k 2 Ana paaHbIlf ny- 
• gen Aapaao 	paaangnym• paas 

xoAa H HaElAIORBHHB HHT02- 
(DepaluncTaao 6u HeeosmowHmm. 
OAHamo pas/imam B r He CTOA6 
31184HTeAbH0, H6O HCTOIHIRK 06614HO 
yaanen OT FIJIeHKH, H nosTomy ycno- 
HRH Ha6wwoemul HHTepckepemm 
BbIHOJIHMOTCSI otieHb xopowo. Ta- 
KHM 06pa3om, npm yoaaaHHom CHO- 
co6e Ha6worteHHo (HaBorma Ha no- 

eentwerne, nAertIcu) ruleHaa 6y.aer HcnempeHa TeMHbIMH H CBeTAMMH 
nonocama B caytme monoxpomarmiecxoro caeTa HAH HBeTHIAMH FICOIO• 
camu B coytwe 6eaoro coeTa. OtiewlaHo, BAR !wax Totlex naelaw, Anfl 
KOTOpbIX h HmeeT OJTHO H TO we aHatietum, ycnotwo o6pasortaHno ma- 
HcHmyma HAN minumwma aaHHaKOBM (pawpaws' B r, KaK pica ynomium- 
A0Cb, He3HaIIHTeAblibI). 

ClIeJTOBaTeAbH0, AHHHH MaKCHMyMOB H MHHIBLyMOB Ilp0X021,51T 
Totwam, COOTBeTCTBy/OLKHM parwoll TOJIIHHHe noenam, H HO- 

sTomy Ha3b1BaIOTCJI nonocasu, HAN AillatRAIll, paenoa MO./Mill/QC TaK . 
KaK 9TH IIHHHH SICHO ampaweam TOJIbK0 ripm paccmaTpHaatuut cawoR 
nosepxHocTu TIAeHKH HAM B006ute TOHKOH IDIaCTHHKII (OHH npeo,cTaa- .RHIOTCH KaK HapHcoaarthme Ha noaepxHocru IlAaCTHHKII), TO HX Haa0 
CIIHTaTb notcanu30oakuursta ma nosepxmonnu nAacmungu. Jlogaamaa- wig 9THX AHHHH npesocxoomo Ha6wooseTco Ha BilaCTHHKe, OCylHeCT- 
BAeHHOH B BH/Te TOHKOR IIJIeHKH H3 sacTsmwero KOJI/104HE BCe npH- 
ayaoHame HepOBHOCTH TaKOR nosepxHocia, BOTOKH H nyampwat npm 
°camel-am 6enum caerom sucTynaloT B lame apacHamx necTpux Hera/left, 
Horaa row 4wacHpyem 110BepXHOCT6 nnewal. ECAM TOHKafl ItflaCTHHKa 
HmeeT clammy Hamm, TO, Kau nenw BHAeTb, II0AOCIA paoHoft TOJIIHHHEI 
flptaCTaBARIOT 	 napannemwmx pe6py Holum. HeTpyJAHO 
Ha6A10AaTb BOTIO6Hy10 KapTHHy, eCJII4 OCyllIeCTBHTb TOHKyIO TIJIaCTI/HKy 
B BIOle MIDIJIbHOH 11.3eHHH, HaTc1HyTOR Ha BepTHK3J16H0 paCE10.30/KeHHUR 
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99 § 281 	 KOAbUA HbIOTOHA 

KapKac: noR neficumem CHJIN TawecTH nnema npHHHMaeT BHA KJIHHa 

H 110.110Cbl paaHoft TOJIII1HHEJ BbIpMCOBbIBalOTCA Ha noaepxHocTH flACHKII 

B wog F0p1130HTaJlbHbIX npammx, CaerKa HCKaateHHbIX MeCTHNMH Aecloex- 

Tama nneHicH. 
143.rtowennoe OTHOCHTCJIbH0 cnoco6a Ha511100.eHHH HaTepThepemum B 

TOHK0t1 nnacTHHae npH 110M0111141 J111113131 Bepno H npH Ha6nictaeHHH npH HO-

mouit4 Apyroft onTHaecicon cucTembi, aanplimep Tpy6b1 HJIH npoCTO He-

BooppaeHnum rnaaom. CneayeT T011bK0 HMOTb B away, 4TO, Hanpmmep, 

npH Ha62llogeHHH FJ1a3OM Mb! Hcno.abayem 06b1 11H0 ropaaao 6onee yaaHe 

firm!, aem npH 11pOCKTHp0BaH1111 npH nomouw JIHH3b1 (AnameTp meno-

aevectcoro apaaaa—olcono 3-5 .HM). Sto oaHavaeT, 4T0 pa6oTaeT He-

6onbluoil yaacToa HCT04HHKa, noaTomy noaanHaaulls nonoc Ha nosepx-

HOCTH 11J1aCTHHKH He TaK OT4eTJIHBO ampawena: MN Ha6mos,aem Hwrep-

cPepemploHaylo KapTHHy H npH He O4eHb cirporo6 atucomoaawm Ha 

rmmy. 

§ 27. ilonycniman TOJIIHHHa naeHom 

„ 
m 

, 
143 COOTHOILIBHHI1 'an= — tcm. § 21) cneayeT, 4TO nwrepcpepeH- 

11,HOHHble KapTHHb1 B 6enom caeTe moryT Ha6J110aaTbCfl TO/16K° B oaeHb 

TOHKHX nnenmax. LI,BACTBHTellbH0, ripm Ha61110aeHHIT rnasom MN cmoacem 

paanHaaTb HaeTa, paaaenennble HHTepaanom AX.'"--1100 H (cp. § 21). Die- 

.40BaTenbH0, a011yCTEIMbal nopanoK finTepitsepeHHHH He moaceT npeabfinaTb 

nt = 50 (cawraa cpeasioto 	BOI111131 B 6enom caeTe 5000 A). PI3 

COOTHOWeHHA 2hn cos r Ink nonytmem aJO1 CTeKJIHHH011 nneHam (a = 1,5) 

npH HopmanbHom I-Tani-mil (cos r = 1), IITO h = 8 ix. lipmmepno TO ace 

anagemia nonyvaboTca Ana MNabHNX nnenoa (11,== 1,33). 

Talcum o6pa3om, npH aa6dno.aeHHH B 6enom caeTe Aonycllimaa TOJI-

mum HJIBHOK He npesocxoion HeCKOJIbK11X MHKpOHOB. ClpH ocaeuleHHH 

II041H moHoxpomaTHaecavimm IIHH1151M11 pTyTHoti namax (AX --,--r10,1 A) MOW-

HO Ha6moaarb HHTepcpepeHumoHabie 110110Cli B nnelKax, npMmepHo B 

1000 paa 6onee TOACTUX. 

§ 28. KoabAa HbloTona 

Oco6b41 ncTopHaecaHR Increpec npeacTaanaeT cutlet( HHTep4)epen11um 

B TOHKOH nnacTHHae, H3BBCTHNH non mmeHem wo.4e4 librontema. 3ToT 

curia Ha6monaeTcH, Korma BbIllyKJIafl 110BepXHOCTb 11111131,1 Maa0t1 Kp1.1- 

BH3Hbl conpmcacaeTca B HeaoTopog Toaae c 1111OCKOH 110BWXHOCT1310 

xopowo OTROJIHp0BaHH011  InlaCTI4HK41, Talc 410 ocTalontafica meamy HMMII 

Boaayumaa npocnotka ROCT€11CHHO yrommaeTca OT T04KM conpueocHo-

aelma K Kpa11M. ECJIM Ha cucTeMy (11pH6411311TeabH0 110pMaabH0 K no-

aepxHocTil HaaCTHHKH) nanaeT nyvox JeollexpomamecKere ceeTa, TO 

7*  
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100 	 AOKAAIMAMM n0A0C HHTBP$EPEHHHH 	 fra. 

mumble 'MAHN, upawemmue OT Bepxmal 14 mama rpammu .woft 
Boaaymmon npourokm, 6yar urrepepepmpoBaTb meway co6oR. Hpm 
3TOM noaymaercg cimumume impuma: B TO4KO COITHKOCHOBOHH2-- 
meptioe Immo; OHO oxpynxeno pnmom KOHHOHTpH4OCKHX CBOTAMX H 
flux Konen yobmalomieft umpunpl*). 

He'rpm° paccmmtan paamepu nonowerme xoneu HbKrroma, npeA- 
nonarae, 4TO CBOT naAaeT eopmammo K nonepxnecTe HaaCTHHKH, TaK 
4TO paaHOCTb xoAa, ofiycAmmennan TOMMHHOR npocAMMA a, paBma 28B, 
rae n-->noKaaateab npeaomaemmg npocnothcm. B win Boarlyxa n 
monXIM CAHTaTb pammmm eummue. Thallium 8m,COOTBeTCTITIMAXAnt-my 
KOAW, CBR3aHa C paamycom nom Konbua rm II paamyebm XpnIMBHM 
3110361 R COOTHOUMMWM 

2 
rm 

— 
am— 2R 

(cm. ympagmenne 47). 
flpunimag BO HHHMaHHO pasamum B yCa0BMIX oTpancemin OT Bepx-

Hen H mmmen nosepxtiocTen npocaoMan (noTepn 110ayBOaH11), 
ycnomm o6pasonamm nt-ro Tenmoro KOabla 

	

Am = 28m T –= (2m 	± 1)T, 	 (28. I) 

	

rn T , 	 (28.2) 

	

r =11 mAR, 	 (28.3) 

itenoe gm/Jo. B MaCTHOCTH, M = 0 H rm = 0 COOTBOTCTBpOT 
TemaoTe (o61,9cHemie uerapanHoro TemHoro rurnia). gem 6o.abwe m, 
Tem met-wale pninique (rm+i—r„,) memay paiwycamm coceamix Konen, 

") 06-bacoeme o6pasorcaxxx Hoaex Bo spemexa H61070H3 npeacTaxanao 
60.11611114e Tpy3HOCTIT. ryK BliAe.11 ninonmy o6paaosamra Koaex B H31111,1H11 asyx oTpaacermmx "'rum paaxocc ITHICHCHBHOCTH. Hb1070H noApo6xo xccae.aoaaa romeriae o6pagouamin imam H ycTaxoerta 33BHCHMOC76 paamepoB xoneg oT Rpm- 
B113Hb1 JIHH361. H610TOHy 661110 ECHO, t1TO B yKaaarmom HBlIeHHH 11p0HBABIOTCH 
CBOCICTBa nepitwomnocTm cseroBoro nyqa. B CBT1311 C 97HM OH BBC!' HOHHTHe 
CO noncTynax net-lion) oTpawerimn H aerHoro npoxowtexxso>, mcnummemba 
cseroommit gacTimamn. B srom ROHHIHN aaKalogaercn nonbma Komnpommcca 
meacay Boaxosumx Hopnycgplapxmmx npeacTaxnexammx, xapaxrepxasi AAR 
B033peHar1 1161070113. JIH1116 micoro rioaaxee (1802 r.) fOxr, exe,ax nolunte "mop-
cpepelawn, Awl ofraxocextre Renown° milieu 1-1moTona. 10Hr 06ifICHH.3 Taloge itaamque treprioro xewrpaabooro HAT113 C nomoutmo npeacraxaemix co norepe 
HOJIyBOAHI,D) BCROACTBHe pa3.11W1H/1 ycaomili orpaacerma (xcxorta, xonetnio, H3 
npeAcramemin o6 ynpyrux Boallax) (1804 r.). fOxr noaxperma cxoe o&bacuertue 
01161TOM, sanoamas ripocrpartcmo mea'ay naacuomoft H3 tblIFIHT3 (723) F1 JIHH3OH 
113 'Tom (ni) macaom c nogaaaTeaem rrpeaomnemix ny, TaK tITO nq> ng >tip 

nonpme smecTo Temnoro wiTua ceevioe, 
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§ 281 
	

K0111,11/1 HbIOTOHA 	 101 

T. e. Tem Tectme Konbaa. HamepHn rm  11 3Ha$I M vf R, MO)KHO H3 011H-

CaIIHOTO onblTa onpeaennTb mammy B0.111b1 A. 011pe/le.r1eHHH 3TH I:LOBO/16HO 

TO411b1 H neva() Bb1110/1HIIMM. 

OTIleTAHBOe na6mo,aeHne HHTeptepernum 6y.aeT HMeTb mecTo npn 

manom 8 (TOHKa51 nxem(a). STO 06CTOHTenbCTBO He npensrcTayeT, opsamo, 

nonynemso Konen aaMeTHOrO pwazyca, moo 	-=V2R6, a R — pa- 

pve KpHBH3HbI JlHH3bI — MO/KeT 6b1Tb B3HT 3Ha414TellbHb1M (06b14H0 

100-200 cm). 
HeTpyAHo ssawrb, 4TO yexonne, o6nermaxamee sa6monenfie Koxes 

HblOTOHa, COCTOHT B oneHb maRom Hawnoue nonepxHocas JIHH3b1K nonepx-

HOCTH 11:1aCTHHKH. flop.o6mAn npmem 6bui MHOTO net cnycTa npHmenem 

B OnbiTax Bunepa. Kam ynce ynomirmaxocb B § 23, B aLIHOM H3 

011bITOB, 0006eHHO OTHeTAHBO onpeAemnonmix nonoacemie nytmotret 

H y3110B OTHOLIICHHIO K nonepriocTH 11.11aCTHHKH, BHHep 11011630- 

Bands' pacno.nowenuem, .aaHHb1M HblOTOHOM, noarse CIO/1411e'BOA -

Hbl B npocTpaHCTBe menuty Amnon H nxacTffincon H Ha6monaa 

casam nynnocTen B sue KonHewrpimecxxx Koneu, no,ao6max KOJIblIaM 

Hb1OTOHa. 
ECJIH Ilaila10111,11il CBeT— HemoHoxpomativecKutl, TO pa3HI.IM A COOT-

BeTCTBylOT paBnble rm , T. C. BMeCTO nepHwx H CBeT.11b1X Konen Mbl nmeem 

cHwremy unembix Konen,. floaaraa B (kopmyne (28.3) m = 1, Ha11,4eM 

06J1aCTb 1113eTOB nepnoro nopanixa, npH nt =-2—o6.1awrb wroporo no- 

pwaxa H T. a. HerpyaHo nwaeTb, 4TO cimoneTonbAl (A. 4000A) maxcnmym 

wroporo noptaxa connaAaeT C TemHo-xpacHmm (A = 8000 A) maxcHmy- 
mom nepBoro nopArca; Ha KpaCHbIM maxclimym nToporo nopsomo Haxna- 

abineTCSI CPHOJICTOBbal maxcnmym nemerroro noptaxa H 3exentS1 

(X ---- 4300 A) MaKCHMyM TpeTbero nopsAxa H T. IL :TaK KalC, xpome 

TOTO, icanctise K0111,110 HmeeT aameTHyto wHpumy, 11.11aBHO tlepeXPAH OT 

maxcHmyma K mnHmmymy, TO .11,a/Ke B npentexax nepnoro nopsaxa nmewr 

metro 3Ha411TellbH0e HanonceHne 0,I1HHX 1113eTOB Ha .  Apyrme; B eme 6o.rtb-

men cienemi 9TO nmeeT mecTo y BbiCWHX 110pHO,K0B. B pe3yAbTaTe 

9TOTO Ha.TIO/KeHHCI BO3H11KaeT cnoeo6pa3Hoe nepeacmaHne OTTCHKOB, 

conepthenuo He HanomnHalowse nocneAonaTenbHocTH c<paAyn(mx 

11BeTOB». 

1101151THO, 4TO B npoxoassem cneTe Ha6mo.amoTca OTTeHKH, )10110JI- 

HHTelbHbIe K OTTeHKaM oTpa)xeHnon KapTHHEI. 

flpHsoAmm coxpalneHllyto Ta6mmy (CM. CTp. 102) 1.1,BeTOB Kalle11 

Hb1OTOHa, Ha6moAaembix npH HOpMaJlbHOM ntaermu. 

flpH AOCTaTO4H0 603611114X 3HalleHHSIX M HaJ10/KeHHe 1.1,BeTHbIX KapTHH 

HaCTO.1113K0 CJIONCHO, 4TO MR FJ1a3a BCH KapTnua CTaHOBVITCH WIHO-

o6paaHo 6exon B COOTBeTCT1311H C 143/10/KeliHb1M B § 21. PaccmaTpthaaa 

11410T0Ha 4epe3 xopoundi CBeT04/14J1bTp HAM 11p11MeHHH He6onb-

Illa CReKTpOCKOTI, MOWHO Ha6moAaTb KapTMHy H AAA cpanHaTemso 

60116WVIX HOpSIBKOB unTep(pepenusn, T. e. paanismTb KOJIMIH 6041,-,  

mom allameHan nt, 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



OrpaAeHH IArl ❑p0X0AM IHHii 

ilepHEA 
Cepo-cHHHA 
3eneno-6enmii 
Conomenuo-nienTbol 
flpmo-mcenTbig 
Kopwomeo-imenTuft 
Kpacuoaaro-opauxermifi 
Temno-xpacHNA 

a A 0 K 
Beni 
Kopn4meno-6enua 
KO0H4HeBNA 
TeMHO-OHOAerOBUR 
rony6oil 
CeponaTo-rony6o1 
rony6oetro-senemil 
XenTonaro-aenenuft 

nop 

2-11 nop 
flypnyponun 
HebecHo-rony6011 
Cnerno-aeneHun 
LINCTO-WeATNR 
Temao-epHonewao-npacH1411 

3-6 nopn 
Ceerno-cnnenaro-cpnoneTonuff 
3eAeHonaTo-roay0ofi 
BaecTaine-aenemblii 
Kapmwmono-npacHufi 
rkoaeTono-cepuil 

HT. A. 

HAOK 

Cserno-Aenenuti 
Opammenuft 
flypnypoabla 
linen HHAHro 
3enentaa 

A o K 
Wenronalti-aenenuit 
MficHoro Ham 
EPHoneroamil 
414CTO-3eAeHbla 
XCenTonaro-AenenuA 

102 	 AOKAAH3AUHR HOAOC HHTEP.EPEHHHH 	 [ra. vi 

ilocaeAosaTesbnocTa ILBBTOB B KOAbgalL HMOTOHH 

§ 29. MMTepOepeummn B naocno-napanaeanux BAUTHHKBX. 
Amami pannoro nagnona 

Ha ycnomm A = 2hn cos y fneAyeT, 4TO Ana naocxo-napanAvbHotl 
HAaCTHHICH (h — Bctosy OAHO H TO At) paaHom X0Aa aaBHCHT OT yrna HannoHa Arlen. ECAH nnocno-napannenbHylo nnacTimmy OCBeTHTb 
monoxpomamecnum nyincom aria, nanatouthm Ha manning, no.a 
paanbodu yrnamm (Hanpumep,,cxoAswolmcm nytlICOM aria), TO HaHCAOMy 
allageHHIO r 6yAHT COOTBBTCTOOBaTb CBOH p83HOCTE. xoAa. 04eHHAHO, 
4TO BCe Arm, COOTBBTCTByKHHHe onnomy H Tomy mageHmo r, T. e. HMeK4HHe OAHHaKOBIA HaKAOH, 6yAyT AanaT0 (my H Ty We 
pasHocTb cpaa. Tamura o6pasom, mtrreflepemumoHHble matmodyma H 
MHHHMyMbi 6yayT pacno.naramcn no Hanparinenum, COOTBeTCTByKRUHM 
onmnamortomy HamnoHy nosTomy OHH ROM HaaBaHHe Alma pastioso nansonct. 

PHC. 55 noHanbinaeT, 4TO arm J H 2, oTpaamenntecn OT Hepxfien H 
Hmtmen rpaHen nnacTHHHH, 6ynyT napannennu mew co6ott, H60 
HAaCTHHKa nsocso-napaaneassa.B COOTBBTCTBHHC SINK HBACHHH lump-cpepercumm 6yAyT Ha6M0AaThCH TOA6S0 B m'ecTe MX BCTpe4H, T. e. Ha 
AOCTaT04110 6046UTOM paCCTOHHHH OT flAaCTHHKH (TeOpeTH4BCKH AAA 
HAea46HOPI HAaCTHHKH—B 6eCKOHe4HOCTO. 1-109TOMy yHaaaHHme mHTep- cpepelmmange nonoakAokaAusociatot 6ecnonesnocma; csoftosateabso, 
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PHC. 55. K Bonpocy o nonannaanna f10.110C 

nntepcpepennun. Ha algal", yacnommaen- 
B rnasuon (1301CaM3HOH TIJIOCKOCTII 

.1114H3b1 L, npoetrappotca MIMI! pamoro 
tiaaaona. 

§ 291 	ntruarDEPEnuna B HAOCK0-11APAAAEAbHbIA TIAACTIMICAX 	103 

AAA na6monenna neo6xonmmo BKKOMOAMpOBaTb rnaa na 6BCKOHMIOCTb 

HAH ace cooper', turrepckepapylomme arm npn nomoum AHH3b1. 

new-we nynnn / H 2 coenn- 
MITCH B 410KyCe 0 AHH3b1 L; B 

9TO >Re mecTo npmar H BCHKHe 

npyrme Arm, napannenbnue SA. 
ECAH B Twiny 0 nomecnab rnaa 
Ha6monateng, TO BCH noaepx-
HOCTb nnocno-napannenbnon 
nnacriminnoyneT Ana Hero oc-
amenapaanomepno. Arm, Ha-
Knonenume 110,3, HHb1M yrnom 
(S'Af), Aviv B 4.10KHAbHOti 

11.110CKOCTH AHH31,1 mao6pancenvie 
B npyron Tonne, B xcrropon 
conayna, cnenoaatenbno, ny911 
C HHOR pa3HOCTIA0 croas, H rnaa, 
nomeutemani B 9Ty Tomny, yBH- 

AHT nnactnnny c axon °milieu- 
HOCTMO• Ha snpane, nomemennom 	4)0KHAbH0A F1AOCKOCTH AHH3b1 L, 

nao6paanca nonocu paanoro HHICAOHB (nonbua). 

PHC. 56. Cnoco6 na6moaemin Konen paanoro nalcaona. nyan, 
oTpaacemnae OT CTeKAHHEIOil 1111aCTHHXH NIM, co6Hpaionn B CPO- 

mantilla MIOCKOCTH JIHH3b1 LL. 

Kao6Hun cnoco6 na6monaTb nonbna paanoro HaKAOHa B otpancen-

HOM caeTe nao6paacen na pm. 56, rite MM —CreKAIIHHafl nnactauna, 
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C 

0 8 
PHC. 57. lirneptepennaornnal meron gonrpona 
nnOcxO-napannenbnocTM IThaCTHHIA. S — pryr- 
Han namna; F— enerogninbrp; MM — CTeKEAH- 
Han 'mamma; PP— licribuyemaii nnatnnwa; 

G — rnan Ha6nunatena. 

104 	 EOKAEN3AUHA ❑onoc HHTE154'BAEHMHH 	 frn. VI 

nponycaaromaa Baal-MUM-ITO 4acm apieR HCTO4HHKa S Ha mato- 
napanaeabHpo naacTmmy 	m oTpamammaa HacTb Apia maymx 
06paillo OT PP, B HanpameHmm K Aline LL, autumn OTpaAHHme 
nymth Ha nnpaH EE, pacnonor.:euHun B 410KaEbH0f1 IMOCKOCTH EHH3bI. 
Ka?KAU EHHHA panHoro HaKEOHa eCTb penynwraT nwrepckepeHunir Apia, 
Kull= OT HCTO4HHKa npakrunecial napannenbHumn nyHaara. MOM 
o6paaom, anempa HicrepOepemm B tom caynae 6auaKa K Hyrno, 
a cat/loam/11>H°, paamep HCT04HHKa mowei 66a6 necbma 6oablumm. 
STOT BEIBOa T voice nerxo yfICHHTb H3 pm. 56. 

	

arm, nuxonnume H3 pannux Dagen HCTOIIIIHKa Sp S2 , Se, 	He 
6ynyr norepewrHu meway coon, II nymon nymeR, HCX0a$MAHIA H3 Iow- 
an 143 9THX Town, HalbITaB mHoronparHue orpancenfin OT 111EaCTHHKH PP, 
6yaeT EaBaTb Ha nnpaHe CBOH C06CTBeHlible ntrreptepelnutomible KOEbaa. 
()ammo nommeHme 9THX Hoaeui 3aBHCHT He OT noaoweHma caeTamata 
TO4KH Ha HCTO4HHKe, a TOEbK0 OT HaKEOHa aria; Hamaamaaacb ApyF 

S Ha npyra, uHrep4epennnoH- 

""5:TP-- 	
Hue KapTHHbl ycHannalonta. 
Tan, Hanpumep, newrpom scex 
Konen 6yner T04Ka 0, B KO- 
Topa CX0aATCA Arm, ynan- 

HopmanbHo Ha 11./1a- 
CTHIIKy PP. Aral 9TH, H3 
}canon 661 T04KH HCTOLIHHKa 
OHH HH HCX0aHEN, Amor nocne 
capancetum OT ilEaCTHHKH 
nynox napanneabHux nynen 
I, 2, ... H 3aTeM co6H-
paIOTCTI EHH3OR B TO4Ke 0 
snpaHa. B 410KailbH0a DEO-
CKOCTH EHH3bI LL o6pa3yercH 
cncremanwrepOepeHnHonnux 
noaeli c uerapom 0. 

YminineHme 	paamepos 
HCTO4HHKa nonnonnet perm-

oontylo HHTeHCHBHOCTb 

	

HarepcpepeHnHonHon 	nap- 
TI41111, coxpaHnn npewmoto 

OrleTEHBOCTb H pe3KOCTb mancumymon IrMIIHMMyMOB. KOHe4H0, ecnn [ma- 
CTIMKa. PP Luther sHanwrenbHylo TOELL0111y, TO CHCTCMa iconeu moweT 
6bITb Ha6monnema TO/16HO HpH AOCTaT04H011 monoxpomarusanun cHeiry 
HCTO4HHKa, KaK 9TO 6b1110 panbncHeno B § 27. lipa yHenwieHHH TOE- 

nnacriumur paCCTOAHHe mewny COCeEHHMH mancumymamH, T. e. 
- 111HplitHa HHrepOepeHumontiux nonoc, CTaHOBHTCA meHbute. To we 6yner 
Haonmnarben npH nepexoae K naacrnnne TOfl we TOEWHH61, HO cmeHb- 

. fun( nonanarenem npenomneHnn, nanpnmep npH aamene CTeKEABH0fl 
11,EaCTHHKHBO3EyWHIAM caoem TOR We TOEIMIMIN (cm. ynpanaleHtla 20 H 21). 

F ez=zzzm:=2z2=2 
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301 	 HHTEMPOMETP WAMBHA 
	

105 

BCC 3TH BNBOAN oco6eHHo nem HOAy4HTb, paccmaTpnnam TO4e4- 

HCTOLIHNK H onpeAeARR paccToRHHe SIS2 mewAy H3o6pawellimimH 
HCTO4HHKa B nepxHeR H HHwHeA 110BePXHOCTAX HAaCTHHKH. ECAH nna- 
CTIIHICa He cTporo naocRo-napanaeAbHa, HO HmeeT B pamux mecTax 
HeCK0AbK0 pamomyto TOAHAHHy, TO oTpaweHne OT pa3HNX mecT nna-
CTIIHKH AacT HeCK0AbK0 pasAiminue paCCTOHHHA CneAmnaTeabHo, 
HHTepcpepeHRHoHnue nonocu, o6pa3onasumea 6AaroAapR oTpaweluno 
OT pa3nbtx mecT HAaCTHHKH, 6yAyT HMeTb HeCK0AbK0' panAnnHylo 
innpHHy H, cAoaonaTeabHo, BCH KapTHHa cTaHeT meHee KOHTpaCTHOR, 

mem npnoTporo naocRo-napanaeabHoR nnacTimwe. 
ECAH 'WAWA pannoro HaKAOHa paccmaTimmaTb raa3om, aKKOMOAH-

pommium Ha 6ecHoHeRHOcTb, TO 6aaroAaps manomy pa3mepy 3panica 
(3-5 wm) B nooTpe nom 3peHHR BHAHa cRcTema Konen, ollycaomen-
HaH AeAcTimem He60Abill0r0 yucTma HaaCTHHKH '4013 (pHc. 57). IlpH 

nepemeuieHm4 HilaCTHHKH 6yAeT pa60TaTb Apyron ee y4aCTOK. ECAH 

HAaCTHHKa cTporo naocico-napaAneAbHa, TO TOALLINHa pa3annflux ynacT-
KOB oAnHaHona H pa3mepu Hon= ocTaloacm HelomeHHumm npH nepeme-
illeHHH naacTHHHH. B npotanom carme oHH MeHHICaCfl, yBeAH4HBaHCb 

npn nepexone. K kuree TOHKHM ynacuom. 3ToT npHem HBAHeTCH OAHHM 

H3 HallaynwHx MeT0A0B KOHTp0AH naocmo-napawriewsHocin BaaCTHHOK.' 

14CTO4HHKOM cneTa caywHT pTyTHaR Aamna; BUACARR C HOMOLUMO CBeT0- 

04/IsTpa °Amy H3 AHHHR cnewrpa sToft Aamnu, o6bomo 3e.seHylo, no.ny- 

naem moHoxpomamecHHA HcroAHHH (AX;;---_-,0,1 SO, no3noaRAHHHA.HccAe- 
A0BaTb HAaCTHHKH 3Ha4HTeAbHOR TOAHAHHEL 

cJIABA VII 

14HTEPOEPEHIWOHIMIE 11PHBOPb1 IIPPIMEHEHHA 
14HTEPOEPEHM114 

§ 30. HirrepOepomeTp Wameita 

PaccmoTplim Tenepb npH6op, cyu(ecTneHHaR 4aCT6 RoToporo COCTOHT 

H3 Amyx HAeHTH4HNX nAomo-napaaneabHux fillaCTHHOK TOALHHHM h 
c noica3aTeaem npeaomaeHHR n (pHc. 58). 

ilpH naAeHHH Ha nepnyw HAaCTHHKy 4aCTb Aynen OTpa3HTCH OT 

nepeAmeA rpaHH HaaCTHHKH, a 4aCTb, npenomiumuHcb, OTPa3HTC51 OT 

3aAHeR rpaHH; o6pasom, H3 nepnofl HAaCTHHKH suRAyT Ana 
nynica, HAyuolx Ha HeKOTOpOM paccToRnHn Apyr OT Apyra; HawAuft 
nyvoic, nonaAaR Ha nTopyro mummy, OHHTb pa3ABOHTCH, H H3 BTO- 

CLUCTHHKH nuftAyT ywe ReTupe nywca, HO TaK, 4TO BTOpOR 

TpeTHA HmumAunawacR Apyr Ha Apyra. Pa3HOCTb X0Aa B HTAX panHa 

(cm. § 25) 

a= 2hn cos r — 2hn cos r2. 	 (30.1) 
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PHC. 58. CxeMa mrrewpepomeTpa 
Eameaa. 

106 	 HHTEP4MP MMOHHHE HPHBOPM 

ECJM IMBCTHHICH yCT3H013.3eHbl napanaentio apyr apyry, T. e. 7.2  = r2 , TO 

A=0. 	 (30.2) 
ECAH ace IMIKTHHKH COCIMBJIMOT HeKOTOptiti yroa, TO 

	

= 2hn (cos 	cos r 2). 	 (30.3) 
TaK KaK r1  maao oTangaenn OT /2, TO, o60aHaHaH rI  r2  Hepea 
H (r2 —r 1) Hepes Sr, noggin!: 

A = 2hn sin r8r. 

BBOIM HMeCTO yr.na ripeaomaem r H pa3HOCTH Sr = r2  — T1  COCiTHeIN 

	

cTsylonnie inipmenns 4epes yron nagenna I H potion% 	= 8, 

rAe vepes a wooeliageli yroa 
mewAy nAaamexamm, HA4Aem 
°mean sakoea nperiomaeHem 

	

(nsinr=sint): 	• 

	

ar 	cos t 
n cos r 

1104 o6bombix yC/10B1MX, Horn 
H n = 1,5, no.nrwm: 

	

1 „ 	1 8r Rt., — = —a. 

	

2 	2 
Tatum o6pa3om, 

A = 2hn sin et. ;zed h sin t • a, 

rite a — yroa mexcay rmacTioncamn. 
lipa ocseineinut nepsot( naa-

CTHHKH napanenattatit nywom ay- 
Heti °axon AJIHM1 BOJIHEJ Mbl nonrated 60/lee HIM mime HHTMICHBMIR CBOT 
B 3BBHCHMOCTH OT pa3HOCTH X0.4a A siocoasimax aygen. Flpit ocseine-
HUH 6eJMIM CBeTOM rulacTHHHa 6y.aeT Ka3aTbCH Ham paHHOMepHO °Him-
welmotl. flpH ocHeuiemna se pacxoastudulden nywcom Arlen mu 110/Iy-
4HM cucTemy HHTepckepernowfinux II0A0C, cooTeeTcTsponolx aarmomy 
T. e. IMAOCE.1 pamoro HaHaoHa. MM noggin! maKcnmym ABA Arlen 
Tex Hanpasnemdt, I42 KOTOpIX A= !Isiah e--= tn-T , Tao nt —HeT- 
Hble Hucaa. ,L1AH HanpaaneHHH, COOTEMTCTBMIIMX HeMeTHMM 314101eHHHM in, 
oyaeT Ha6aHwaTbca MHHHMyM. Yrnosoe paccTomme meway nonocamm 
onpeHenHeTcH H3MeHeHHeM yrna / Ha Beau4m.1y Ai, Him KoTopom pas-
HOCTb xotia mewieTcH Ha A, T. e. 

	

h cos la al X HJM 	
h cos l • s • 

0-Krona caeayeT, 4TO paccTosnae meacHy • nonocaam HoapacTaeT rpm 
yHemomuni A/IRMA BOJIHM H up!! ymeHbweHHH yraa memay II/MCTHH- 
Kamm. Pa3HOCTb paccToaHati MeB(11.y IHMOCM411 Aug pasanginix aann 
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BOAH 04CHE, maim AnH nepaux nOpHAKOB HnTep(pepeHnHH, T. e. Ann 
HnTep121)eperinH, cooTneTcTspomen pasHom xoAa B 1, 2, 3, ... nony-
mama; c yeeinivenHem we nopaaKa HHTepckepeHunit sTa pasHima aa-
HOBVITCA ywe 31134HTCAbHOH. 1-109TOMy HewrpaAbHas nonoca, cooTneT-
cTnynnaan pasnocTH xon.a A, xameTcn Ham 6e.Ton, a coceAHHe mecTa 
MIIIIMMyMOB-4epHb1MH, T. e. mem nepnux MHHHMyMOB Ana ncex "LAHR 

BOAH 
(wimp) npaxTimemo connaAaKa; nomcm we, coomeTusyrnue 

6OnbwHm pasHomm xua, npeAcTasinucacn HBBTHUMH, H60 AAR HFIX 

MHHHMyM AAH IMMIX AAHH BOAH connuaeT C mancumymom Ann ApyrHx. 

IlpHoop, OCHOBBHHUR Ha °HNC/WHOM npHHumne, HOCHT nasnaHHe 
HHTep4lepomeTpa )KaMeHa (pHc. 59) H OCylACCTBARBTCH B BHAC AByX 

PHC. 59. ()awl BHA minewhepomma Wamelia. 
P1. P2 — a:laminar varrepcpepomerpa; K— KomnerwaroP; 

Tpy6or L1 H L2 nartonneum COOTBBTCTBCHHO mccanye- 

MUM Beutecreom H Beuxecreom C H3BeCTIMIM noica3are- 
nem npeacimaelm. 

xopounix nnocno-napannenbHux BAUTHHOK TOACTOTO Becbma orinop0A- 

'Loco cTeicia, CMOHTHp0BAHHMX Ha MACCHBHOR RAHTC. /IAA yCTAHOBKH 

TIABCTHHOK Ha napanAennocTb npHoop cna6weH cneunanbrimmH MEMO-

BO4HMMH BHHTAMH. 
ilnacTHHKH HHTepcpepomeTpa )Kamen OugHo ycTa-

Hamm:mot noLITH napannenbno, Tan 4T0 Ha6imaeTcn increp(pepenns 

cpanHHTenbno HHanoro nopoAna (c ne60AbwoR WHOCTE,W X0A4 COIN 

BAACTHHICH ACAMOTCR TOACTUMH (20 am H 6o.Tee) c Tem, wroom no 

B03MOWHOCTH AAABKO pasAenHTI, nymoi 1 H 2 H Tem 06BCHC4HTb B03-. 

MOWHOCTb H3MCIIHTb yCAOBHH Ha nyTH 01:mom H3 Arlen, He mime 

Apyroro (CM. HHA4 AlOWHO amnia') nawApo H3 TOACTMX nnacTimox 

Anymn TOHKHMH nnacTHincamH, oTpawannune nosepxmom KOTOIMIX 

meTanAmponanu. IlnacTinum 9TH pacnonaramen Ha mecTax nepeAnea 

H same( nonepxnocTen TOACTOH nnatrimbi• ❑eptatum IlAaCTHHKEI nonpm-

BaeTCH Tway ripo3patuium cnoem meTanna, 3HAHSIH —  TOACTbIM, X0p0I110 
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HHTBPOEPEHOHOHHME HPHBOPM 
	 (ra. 

oTpmaromm caoem. 	caoHamH, noqueTca <<TOACTaH macTHHa 
Hoaayxaw. Taxa cxema 6Naa npHmeHeHa 	C. PowaecTneHmm 
c neam yMeHbWHT6 HpeAHoe HAHHHHe meaaeHHoro nporpumn Toff-

"CTbIX nnacTHH, orpamaloweeca Ha .yCTOH4HBOCTH nuTepcpepewtHosHon 
KapTHHM. Apyrum TipewnywecTsom no.ao6Holl Mbl suuweica 
Blume nornowewtH ynbTpacimoneTosoro cseTa. 

items( TOHKHe HaaCTHHICH H3 Haaptia Hall cpwoopaTa, MCOKHO (1°4y- . 411Tb wiTepcpepomeTp, npHrowthin Ana Hamepewin B Aaaelcott y,u,rpacpno- 
'AeTo3oR cionacTH. 

This Toro 4T06b1 HMeTb BO3MOWHOCTb cicomnencmpoBarb' 3Ha4HTeab-
Hpo, pa3HOCTb 	xoTopaa MOMeT nottyinurbca 6.rtaro,aapa paaantmgm 

	

Tpy6max, nomemexHmx Ha nyTH- Allyx quit, 	npnoopeL)KameHa 
npHmemoT HomneHcaTop, COCTOHHAHR H3 aux OAHHHOBLA MKAHH. 

BaCTKHOK, MAKI KOTOPUX K arly MUM' IMMO H3MeHRTIDCA. 

n.d 13HOCHUH.T3ICHMH EARTHHUMH Ao6wwwwa pasnocTb xiSaa paima 
cosy' 

eclut n—noica3awlb npenomnem cTeHaa, //1:--Tonumma naacimmm 
— yron Hopp/awl BaaCTHHKH C 440M. 143MeHHH y, !AMMO 04eHb 

TOHKO H HaaBHO KOMIleHCHp0BaTb pa3HOCTb kO,aa 06011X nymws B TOMMe 
HaaCTHHOK.' 

Homecawm Ha nyTH ofworo H3 aria HHTepcpepomeTpa AameHa 
cnon namoro-m46o seniecTsa c ncikasaTeneth Hpea0M3eHMH HHHM, 49M y 
onnosarowero sosayxa, HanpHmep TOHKy10 nnacnway cTeHna CM-
/1bl HAH cTon6 Hasoro-nH6O rasa IlyCl`b MOM BHCCeHHOPOCAOH pasHa / H nosasaTenb npenomneww 	Tom naa noicasaTenb npenomneHma 
aosAyxa paseH nr Bnaroaapa sTomy pasHocTb xon,a memay wiTepOe-
pnpywuusw Ai/yawl npw5opa H3MeHHTCH Ha n21--1111== 1(n2--nO. 

EC4H sHecenHas . pa3HOCTb xoaa, ampamemwa B ilaHHaX BOaH 
Hccnemyemoro monoxpomanisecnoro CBeTa, paaHa mX,, TO BCH HHTep-
cpepeintuormas sapTHHa CMeCTLITCH Ha m nonoc, r,ae m MOWeT OblTb H Apo6Hum wicnom. lismepHs 9TO CMeMOHNe,'MM onpeaenHm maw- 
• OHUT noaasbnmeT, 4TO cmewgmw Ha Iho nonown (nt=f/E) 
Ha6w6aaeTca snonHe yaeperow H Oes3pyna. - 

1-10Ab3yRC6 cooTHoweHHem 1(n2—nd=na u onpwwwm nt, momem 
-BU4HCAHTb AM=M2--flj--H3MeHCHHe nosasaTena npenomneHHa aenw-
CTBa npn wienamon sameHe. / MI:MHO OaCaaTb 3,0130,3bH0 311a4HTeAbH041 

(Hanpumep, 10 cnt), Tart 4TO npu X =- 5 • 10-5 cni 5000 A Ha6wo-
fwemoe nsmeHewie An monceT orpathnoinca ganon 110ayMHAAHOHHOR. 'B cnetwanwonx ycTaHoanax Haonwaamics ropawao meHbwHe mameHeww 
nonasaTena npenomneHma. 

TaKHM o6pa3om, anTepcpepometp ?Kamena mown' obifb HaHlak,30Ban 
amH onpennewin HINTOMHOPO Hamel-fel-ma noicasaTena npenomnewm, Ha-
npnmep npn nsmeHerow TemnepaTypbi rasa HAN npn6asnennn nocTopon- 
"MX npwnecen. B COOTBeTCTEHH C 9THM ero Hepeano • Ha3bWatOT MaMep-

'0epenguounum peOpagmAampom. Han nomasaHo num, OH xpanne 
nyacTauTenen K HesnanaTenunum Hameliwnwm noxasaTena npenomnema. 
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§ 311 
	 HHTEPOEPOMETP MARKBAbOOHA 

	
109 

OaImmo onpeaeneHHe a6conroTHoro 3Hameann camoro nona3aTenn npe-

AOMACHHA npu nomouim 9TOT0 npnoopa 11,0BOBbH0 3aTffAHHTeabH0. 

066I4H0 ero npHmeHnioT TaKHM o6pa3om, 4TO cparainnalca NHTepeCyro-

IIANH Ta3 C Haimm-RHOo xopomO H3y4eHHMM ra3om, Hanpnmep B03- 

nyxom. 
§ 31. HHTep4epoMeTp MafiKenbcolia 

CymecTnyloT BeCbMa mHoromacneHHue ycTponma, ocyntecumunowe 

pacnommermin, He06X0AHMMe ABB flOATIeHHH iniTegepeimmloHnmx nap- 

THH. ()BOHM H3 npnoopos Taicoro pons RBAHeTCH HHTepOepomeTp Man- 

menbcoHa, a-panting rpomaaHylo ponb B HCTODHH Hapax (CM. § 121). 

OcHoman cxema miTepekepomeTpa MannenbcoHa Hao6panceHa Ha 

pnc. 60. Ily4OK OT HCT04HHKa L namBeT Ha nnacTunmy P1 , nompbrryto 

L 

PHC. 60. CxeMa mrrepcbepomerpa Makenbcona. S1  n S2-3epxana; 

P,—pa3nennTenbnan nnactuina; P2— momnencannoma nnacmina. 

TOHKHM cnoem cepe6pa. Tonumma C.1051 cepe6pa nonto6paHa Tan, WTO 

HHTCHCHBHOCTH oTpanceHHoro cseTa H cneTa, npouleamero 4epe3 nna-

CTHHEy, paBHbi..1Iy4 AB, npowealunti 4epe3 nnacTaliny 1)1 , oTpawaeTcn 

OT aepHana S1  N, nonaaan OMITS Ha nnacTmucy P1 , macTmulo npo-

xoawr mepes Hee, a macTilmHo oTpancaeTca no Hanpasnemo AO. nym AC 

oTpoxaeTcn oT sepHana S2 H, nonaaan Ha nnacninny P 1 , macTinwo 

Hp0X0AHT TaKWe no HanpameHnm AO. TaK KaK o6e nonnm, 1 H 2, 

pacnpocTpaHntolunecn no Hanpasnanno AO, npeacTaHnsnoT co6ot1 pac-

mneHeHHyro BOAHy, HCX0Aililly10 H3 HCT04HHKa L, TO-OHN norepenTnu 

meway C06011 H moryT HHTeptepliporiaTb apyr C apyrom. TaK KaK 

nyq 2 nepecenaer nnacTnincy PI  TpH pa3a, a nym 1 — °aim pa3, To 

Ha eronyTnnocTanneHannacTnimm 1)2 , HAeHTH4Haff c P1 , 4T061A 

nelicmponaTb a06ano4Hylo pa3HOCTb XOBA. 

lia6nionaeman nwreptepeHnnoHHan napTHHa OyaeT, 04eBHAHO, COOT-

BeTCTBOBaTb nHTeptiepenumn B BO3AyLUHOR BaaCTHHKe, 06pa30BaHHOR 

3epHanom S2 H MEIHMNM m3o6pmennem S1 aeplcana S 1  B nnacTimuce P1. 
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PHC. 61. 06nofil emt mrrepepepomeTpa 
MafigenbcoHa. 

110 	 HHIEPOEPBHUMOHHME IIPMEOPU 	 [rn. vu  

ECJIM Si  11 82 pacnonoAeHm Tax, 4TO ynomanyTan nomywHaa naa- 
CTKHKa naocao-napaaneAbHa, TO figaimeman Hirrep4epeiluilomisi nap- 
Ulla npeAcTaunTca noaocamH paaHoro Hamm (apyroamma xonbnamm), 
AOKaaH30BaHHUMH B 6eCKOHe4HOCTH, TaK MTO Ha6nmAeHne HX BO3MONSHO rnaeom, aKKOMOAlip0BaHHIAM Ha 6eCKOHe4HOCTb (Hall Tpy6olt  ycTa- 
HOBneHHON Ha 6eCKOHe4HOCTb, HAN Ha 9KpaHe, pacnonmemiom BlOOKaab-
HOH flAOCKOCTH AHH361). 

1(pHe4Ho, npH 9TOM MOMCHO 110430BaTbC51 H HpOTANWHHUM 11CTO4HH- 
KOM (CM. § 17). Llem 6onbwe paanHHaloTcH mexcny co6o11 paccroansi AC 
H AB, TeM Tombe sHnithanewmag Boa/Lyman IlaaCTI1HKa. ECM npu nepe-
meuleim oanoro 113 aepHan napannenmo camomy ce6e TOJUWIHa not 
INIaCTHHKH youneT, TO aviamerp HHTep4epermommx Konen patter H 
KOAWW, BUXOAR H3 ueHTpa, paCXOWITCH K Rpm; Opm o6paTHom ABM- 
)KeHHH aepaila KOAblla CTRTHBalOTCH K HenTpy. 04eBHAHO, nepemenie-nue aepHaaa Ha neTeepTh BOAHN 63/AeT COOTBeTCTBOBaTb nepexoAy OT maHcHmyma K mnHmmymy, T. e. cmemenHm na no/mom:1a. 

flepeasHweHHe aepRana ocymecTenHetca npm nomoins mnapomeTpm-necHoro BHHTa , nepemetnemnero septum Ha cumin/immix caamax. 
TaK KaK B 60/11311114X HHTepcfpepo-
meTpax Alaftenbcona (pHe. 61) 
nepememenHe septiana napan-
nenbllo camomy ce6e WUDICHO 
Hp0HOWAHTb Ha HeCK0AbK0 He- 
CHTKOB caHTHMeTpoB, TO 110- 
RATH°, 4TO mexammcHne Have- 
CTBa 9TOTO npa6opa Ao/naHM 
6NT6 HCKA104HTeabHO BUCOKH. 

npHaaHHa aepHanam 
npanHabnoro nonowerma OHM 
cHa6weHm yCTaHOBOWHAMH BHH- 

HepeaHo aepnana ym-
Hawnvaam Ta1004 o6paaom, 4TO 
9KBHBaJleHTHail wegunHan nna- 
CTHHKa nmeeT BIWKAHHa. B Ta- KOM cnyilae HaftonamT HHTep4lepeHnHoHnble nonocu flOCTORHHOft 

TOAWHHU, pacnoaarammmeca napannenmo pe6py nosAywHorolunma. 
flpa 60nbmix paccTommx mew sepxanamn pa3HOCTb xoaa mem.ay 
HnTepcpepHpylounimm nytiamH moweT aocTuaTb orpomHbm 
(mne bninnnoHa), TaK 4TO 6ynyT Ha6nmaaTbcs nonocu MHAAHOHHOF0 nopaaHa. 110HHTHO, 4TO B 9TOM cnyvae Heo6xoximbi HCTO4HHKH CBeTa 
O4CHb BUCOKOR cieneHH MOHOXp0MaTH4HOCTH. B. II. MEHHHHIC CKOH-
cTpylipoBaa emaxpoHnTeptepolleTp», HpeACTaBAHWW,HR maneHbiedi 
HHTeptepomeTp AlaHneabcona, naneeaxnufica,Ha o6b4Hbift mimpocHon. 
3ToT npHoop 1103B0aHeT Ha6/110AaTb FI H3MepHTb meabnanme Hepoe- HOCTH nonepxHocnl H monceT CayWHTb a/151 HCCIleA0BaHHH KatleCT138 
nonepxHocTm. 
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§ 321 	nnmmopm C MHOrOKPATHO PABABABHHUMH BOAHAMH 	 111 

§ 32. liwrepSepetwomme ninthopm c milorolmanio 

pantnetunAmit BOAHaMH 

110 CM( nop MU HMCAH ABAO TOA6K0 C Aaymg turrep4epHpyanummH 

nynamH, 'myna actpenanncb TOA6K0 ABe BOABU C HCKOTOPOM pas- 

HOCTIA0 Oda. 
04HaK0 B caymae nnocno-napannein,Hon nnacTiunmcnenyet ITHHATb. 

BO BRHMaHHC mHoronpamoe oTpamenne, H60 ace aTopmme HorepeHt-
Hme'nytat oHawyTca napannenbHmmil Apyr npyry H owl' mrrepcte-

pHpoaarb, Jima nonocm panHoro HaHnoHat AOKaAH30BaHHUB B 6emo- 

HB4BOCTH. 

Pa3HOCTL. xoAa Aux coceArnix nbaueAuntx H3 HAaCTHHKH aria 

Pas Ha 
2dacosr, 

rae 	 nnacTHHHH,n—nomasatenb npenomnenHa HaaCTHHKH 

H r--yron npenomnemma. 
TaK KaK d H ti—HOCTOBHHble, TO, 04CBHAHO, Ha6monaemme nonocm 

COOTBBTCTByWT -aaAaHHomy ananemno r: a cnensmaTenhHo, H 1, T. e. 

ABASHOTCH HOAOCaMH pammoro mamnoma. 

ROHM°, cnenyeT npmmaTb BO BHHMaHHC, 4T0 HHTBHCHBHOCTH Hy4- 

KOB 1, 2, 3, ... HBOAHHaKOBbh ileftummTenbmo, RyCTb, manpmmep, 

mowpopmmmemT oTparmemma pamem 0,05, T. e. TOA6K0 50/0  HaAalOtHer0 

cmeTa oTpamneTca, a 95% npoxoarr. B TaKOM cnynae UHTBHCHBHOCTE,  

nymma I 6yABT COCTaBARTb 50/0 HHTBHCHBHOCTH HaAaKHACrO, HHTBH ■ 

CHBBOCT6 nymma 2--4,50/0, a HHITHCHBHOCT6 mymma 3—scero nHHib 

OKOAO 0,01 0/0 . Ilpyrkimn cnoaamm, apemin H cneApoinHe 'Irmo npu- 

TINeCKH OTCyTCTBylOT. B 3aBHCHMOCTH OT allameHHH Aoa44Hamenya 

oTpawernia mncno nymen, HHTBHCHBROCT6 KOTOPMX elite AOCTaTO4H0 

puma (4HCA0 344BKTHBHUX nymen), HoapaciaeT H, cneAcinatenbno,B 

04a30BaHHHimie0epeHultomionicaptaluamTmmmoeymacTme 
npmmmmaeT 

Tem 6onbruee %ICAO nymen, nem &mule aoaqmpumeHr oppaweHHa. 

llocHonbxy paamaa 0a3 mentny COCBAHHMH Arian pama 

27 2dn cos r, 

TO HHTCHCHBHOCTb cymmu HHTepOempoumix stria -6yaer 3aBHCCT6 

OT BBAH4HHU ECAH R oaHamaeT KOXPOHHHBHT OTpaWCHHB, T. B. 

A0A10 HHTBHCHBHOCTH oTpameHHoro nywa 110 OTHOMBHHIO K num-

Enemy, a T--K0300HUHBHT nponycHaium, TO pacnpeneneme HHTeH-

CHBHOCTII B nonocax BWpa3HTCH B 3aBHCHMOCTH OT Oopmynon 

T2 	1 
./..= 	

(32.1) 
0 —R? 	4R 	2   

1+  0 - up ' -2-  

(Gm. yripamoremme 41), npueM HHTcHCHBHOCTI,  naanAHgero Ha luvrei• 
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HNTEPOEPEHHHOHHUE MEOPIA 	 Frei. vu 

4epomeTp ceeTa apaaaTa as eaumally• TaK KaK S1H2 
0
- memenn OT 0 

AO 1, TO EIHTeliCHBHOCTb meneTeg oenpeplaano OT 	 = 	
TB 

72 	
max 

. ( 1— RP 

AO 
	== (  1  .1_ 

	• 
MHHHMyM efirAe He AOcTeraeT Hyaa, 1,1 mliCAeHHoe 

3Ha4OHHO memolyma 3aBHCHT OT alia4OHHA T 	ECall C411TaTb oTpa- 
acarowell caolt Henoraouialomem, T. e. TH–R=. 1 03 061mem cayeae 

3n/a 	 2n 
m=1 	 m=2/2 	 m=2 

Pim 62. Kprome pacnpeileneBBB BUTOHCHBH0CTH B upoxoximiem cBeTe B 3aBH- clonOcT4 OT pamocrn cima (D) HMI )101111 nopmixa mirepcpepemum (m) npH paaribix moscpcpimmeHTax orpasexpm R. Ko9cpamoReHT nornomemm HPHHBT 
paBHUM rum, A = 0. 

T+R—E44 -=1, Tae A— KO3CP43141theliT, yeasuemomet1 Aomo nom- 
memiOn HHTOHCHBHOCTIO, TO /mm  = 1, T. e. HHTOHCHBHOCTS B maecu- myme paella FiliTeliCEIBHOCTIf ceeTa, HaAaromero Ha HHTepckepomeTp, 
a /min  -- 0 Rr   , T. e. 1111TOHCHBHOCT6 B mmemyme Tem 6aBWO K Hymo, 
gem mosOmitieHT oTpaeceHea 6/Hoge K 1. 

Bupa3m3 paaeocTb xoAa B =max Bairn = 2 (/n cos t = ma) RJIH paeHocTe 4 a3 B AOMIX 27c (45 = 2aht, rile m -- 110pRAOK miTeNcepen- 
umorma nonoch0, HanAem, 4TO MaKCHMr461 HHTOHCHBHOOTH COOTBOT-
CTBylOT HeAmm 3Ha4OHHRM 44, a 1411HIIMyMbl — noayHeAmm 3HaTIOHHAM 
m (sin 2

2  — sin2 Tcnt o6paimaeTca B 0 npm m 'tenon(H B 1 ripe nt nony-  
Heaom); npomewyTomeMe magma in COOTBOTCTBylOT Hanpamemmi 
meeoly maecemymame H maimmymame. TaKHM o6paeom, meHmaym Aexour 
nocpeAHHe meecay Aeyma maecemymame. 
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§ 321 	HPHBOPII C MHOrOKPATHO Pa3AEAEHHMMH BOAHAMH 	 113 

PHC. 62 noxaamnaeT rpaciammem pautperkeaeHHe HHTCHCHBHOCTH 

no paw-1mm Hanpamemrnm. H3 cOopmyrna (32.1) H pmc. 62 BHAHO, 4TO 

mem 6ornarre R, Tem HHTCHCHBHOCTI, B MHHHMyMaX 6AHWC K Hyrim H Tem 
peane narienHe HHTCHCHBHOCTH B6AH3H maxemmymon. 

YCAOBHA, 06ecnenneakorame maTepcpepenumm mnorux 64143KHX no 
HHTCHCHBHOCTH nyrixork, ocytnecTnaerna B AByX BaWHUX npiroopax. 

a) 3TaaoH 4)a6pm aroT npHOop npeacTaansreT co6ott 
naociro-naparmeabuyko naacTurncy, 061314HO BO3AyWHy10. Okra o6paayeTcm 
meway AByMH HAOCKHMH norkepcnocinmm TULaT9AbH0 OTWAH(POBaHHNX 

H oTnoampoHankumx CTCKARHHIDIX HAN xnapuermix naacTanox, ycTaHomen-
HlaX TaK, trro6b1 nonepxHocTn, o6parkieHHwe apyr K apyry, owam cTporo 
Empalme/1mm (pmc. 63)*). Hapymarbie noHepxHocin 06614H0 o6paHytoT 
neftabwofl yroa C BllyTpCHHHMH, C Tem wro6b1 orpamcennmil OT FRIX 

Allb- 1010Vor 
-2 

PHC. 63. Cxema nmrepcpepemilmommoro maoma 4m6pn--1-1epo. 

ceetomoR 6ANK He merkkran Haomaenkuo ocHonHo11 kcapTHHw. Hapan-
AellbHOCTb yCTaHOBKH Ha onpeaeaermom paccTorkrarm aonraeTcm nyTem 
nomeniefflim memcay naacTruntamn kurnapHoro**) KOAbMa. KOAbH0 9TO 

CHa6oKeHO Tp9MH nwcTynamH c lona CT0p0H1,1, K KOTOpbIM HAaCTHHICH 

nproxrimakoTcm npu nomoura Tpex ripprurn. 131ACTylibl HOAWAHCP0BaHhl 

Tax, 4TO aeptcaaa ycTaHaHamaakapnrcn naparmeabHo apyr apyry. tie6oab-
wire crrcTynaermn OT napameabnocTm yrcTpaurnoTcm HaHCHMOM CODT-

BeTcnortonten npymombl. 
B xopommx npH6opax nonepxHocTb rmacTmHox aeaaeTca naocicon 

c TO4HOCTI,10 	1/100 AMIHM BOAHbl. BuyTpeHHHe norkepxHocTH HAaCTHHOK 

(MCWAy KOTOpb1MH aaxatomaeTcm caon nonayxa) cepeopracm HAN noxpu- 
namacm KaKHM-AH60 apyrHm meTarknom c Herm) ofiecnemmTb AOCTaTO4H0 

BbICOKHII KOAMPHHHCHT oTpamcenma Arlen. VIHTepckeperkumonHam KapTHHa 

*) floapo6mmil pacmeT moicaameau, 4TO nammme CT9KaAHMIX HAaCTHHOK 

me BAHHCT Ha pa3HOCT6 aroma memory coceamnmm aymamm, moropam oftaameaerce 
paemort A =2dn cos r (cm. 25.1), npmmem o6ummo momcmo c aocrarommmm npn-
6ameemmem cturran, nonaaaren npenomaemme soaana n =.1. 

"1 Plusap — cneujianbrias 	(coaepmcauxam 36,40/0 Ni), umeionxan npu 
xommarmok xemnepaupe 'patine HH4TOACHMA K0344PHHH9HT xepmmmecmoro pacilin- 

pemne: L5. 10-6. Pimoraa mem mmeapa BOA63540TCH KOahaaMH H3 meaenoro 

meapna, nmelouero KO9CPCPHHHeHT packlimpemna OKOX0 0,5. 10-6. 

8 Sax. 2T78. r. c. AanAc6epr 
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114 	 HHTEPOEPEHHHOHHUE HPHBOPN 

noarmeTco B mine gorieu paimoro HammHa (pac. 64), Hoc, Ha sTaaoH 
HanpaanaercH pacxonmptica nyHoic cam OT ampoaoro HCTO4HHK3 

PHC. 64. HHreptpeperHHoHHaB Kamilla (JIHHHH pas-
Horo Ham°Ha), HaonoAaeMam B sTanoHe WaGpH—Ilepo. 

(Ha plic. 63 npencTaaaeH xon oduom H3 arieft sToro nyvaa). FlopHnoic 
i 	DO4 	HHTep4epemum onpenemeTca pac- 

arn. 	 (or 1 no 100 ,HM, B cneu,Haabfibtx 
CTOAHHe3/1 meHcHy 	HA3CTHHICHMH 

IM 	1111 	

KO 1 Al). B COOTBeTCTBHH C 9THM 
H363 103.3eMble flOpHKKH HHTecHti 

3 	

e- 

TH/1w-tax -- aamTeemo 6onbule, 

0,5 
rllIl 	

d = 5 Ati\rn ^-,...-' 20 000. 
peHHHH Otiellb BNCOKH. 	npli 

Pe3HOCTb HHTep(pepem(HoHHoa 

43111E111 	 HapTHHIa oyner Tem 3Ha4NreabHee, 
Hera othabule Hoscp(OHHHeHT oTpa- 
*elm or meTaanmecHoro caoa 

if 0 	 (pHc. 65). 3HaveHHe R= 0,04 co- 
41 IllAt 	05 	OTBeTCTByeT nosepxHocTH cTeHaa,  . 

He notcpbrron metaxtom. npH co- 
0 	20° 	40° 	800 	80° 	apemeinuax cnoco6ax Paeraaam- 

HecHoro HOKpbITHH K0344HHHeHT PK. 65. Kimble Bement 11030C HHrep- 
OepeHHHH HpH pa3au4Hba Bliagemmx oirpmeHHA yikaeTCH KOBeCTH KO 
mostixionoleitra otpaxemni R. a — yr.no- R . 0,90 — 0,95. B nocaenHee 
Boe paccromme or Hema Hirrepcbe- apemB ocraecTimmot HOKFILITHH, 

peHHHOHHOfi zcaprHabl. cocroautHe 113 HeCK0AbKIIX caoes 
maTepHaam ooecnewmanume HoslximmeHT oTpaaceHHa no 0,98. 
06N9H0 3H44CHEIK RHecgoabHo 33.BHCHT OT .11,311Hbl BO4Hbi, 
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§ 32] 	UPHBOPbI C MHOFOKPATHO PABABABHHUMH BOAHAMH 	115 

B npewmix moneasix HHTep(pepomeTp 4'a6pH--flepo cHa6waricH 
npmcnocooneHmem, 1103BO11SHOLUMM MeHaTb paccTomme meway sepHaaamH. 
Bro ocywecTanHeTcH npnmepHo TaK we, KaK H B HHTepcpepomeTpe 
Alaftenbcoma. Camo co6on paaymeeTcH, MTO B pa3ABHWHOM HHTeppepo-
meTpe He ymaeTcH ocynlecTeHm Ton aucoHon TO4HOCTH, KOTOpaH 

B03MOWHa C 9TaA0HaMH. nO9TOMy AAH TOLIHMXimmeperma upeanoimalot 
11011630BaTbCR Ha6opom 9TaAOHOB C KOAbgaMH pamon TOALBHHN mew 
aepHanamm. 06UOIft BHA 3TaA0Ha 4],a6pH--Ilepo noaaaaH Ha pm. 66. 

PM 66. 0614811 Erna sTancwa 43a6pH--Ilepo. 

14norHa 9TaAOH 4a6pH--Alepo OCkUteCTBARIOT B Hue nrioCKo-
napaanenbnon CTeKAAHHOR HAaCTHHKH, Hapyamue noaepxHom KOTOpOft 

nommaalows oTpawaHnunm cimem. Tome npHoopm Hemline H npoute 
B ynoTpeCoeHHH. OAHaK0 OHM He MOUT 06ecne4m, Takoro BbICOKOI'O 

xavecTaa pa6oThi, KaK 9TaAOHN C BOBATUHOft npocnonHon. flpit 
npHmeHeHHH TraeloHa npeHnovnTatoT pa6oTaTE, B npoxaaHatem caeTe, 
rile Ha6AMAMOTCH peamie makcHmymm Ha TeMHOM tpoHe; B oTpaweHHom 
caeTe nonyuicacH peam MHHHMyMM, paaaenewnde UtHpOKHMH pac-
namagaTumH maxcHmymamm (CM. ynpa)KmeHme 42), Ha-aa Hero BoapacTaeT 
apt/woe HencTaHe HeHafiewHoro pacceHHHoro cam. 

BawHoe navel-me HmeeT nonpoc 06 HHTeHCHBHOCTH npoxcoom.ero 
gepea 9TaAOH CBeTa. KaH BHAHO H3 pm. 63, o6Nee KOAHWCTBO cHeTa, 
npoxoaHmero gepea sTa.aoH, yOmmeT no mepe pocTa HosOmmeHTa 
oTpaweHHH I?; HO HHTeRCHBHOCTE, maHcHmymoa ocTaeTca B cHyvae 
OTCyTCTBHR nornouteHHH ROCTORHHOft H paamon HHTeHCHBROCTH naHam- 
mere arum npH A1060M allageHHH R. YniumeHme R HpakHe Bax(Ho 
B TOM OTHOUleHHH, WO OHO yeemuniaaeT KOHTpaCTHOCTE, HHTepcpepeH-
MHOHHOR HapTinim, T. e. CHHWaeT mummymm npm MeH3MeHHUX MaKCH- 

8* 
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Pm. 68. Tpacbmc pacnpe4eaeuua 
CHBHOCTH npm mireppeperion miloria 

Arial Ana nnacmmai Jliommepa — 
repice. 

116 	 HHTEPSEPEHUHOHRUE 1113100PU 	 Ira. vu 

mymax. ripH HaAHMH nor/anaemia HHTeHCHBHOCTE, B maKcamyme CM- 

HCRTCH (1)0pMpla (32.1) coxpameT CB010 my, HO npa9TOM T(1 —10 

PHC. 67. CxeMa HABCTHHER lhommepa — repte. Paannaa B yraax CHAMIO npeyae- 
amen& 

H nmeeT mem paBeucrno T±R±A = 1. Bupawenne AAH HUTBHCHB-

HOCTH B MAKCHMyMB npinnimaeT BHA 

T2 T2  
/,

9" X 
== 

( 1 -102 	(T A) 2  

TIpm xopoinem H caeuem meTaaannecnom nOKpbITHH HONCHO HAMM A 
ne 6oamne 1%. B TaKom cariae apt' R = 90%, T= 9%/®ax cocia- 

anaeT 800/0  OT HHTBHCHBHOCTH na- 
,aannuero caeTa; npa R = 950/o , 
T=4°/0  /.,,==66%. Ha npan- 
Take npH meTaioninecallx noxpu-
THAX 06614110 4„„ HmeeT metinmee 
ananenne. Hpn mHorocaoRHux an-
9aeKTpli4eCKHX nonpumax yAaeTca 
nonynnTb ayniune 31434BHHH AAA 
imav  nem npn meTaaanaecanx no- 
KrnTHAX. 

BO3MOWHOCT6 napimponain B 

9TaaoHe cPa6pa--17epo ananenna 
R H A, a Taame TOAIHNHy BO3Ap11- 

HOH npocaoRan =met 9TOT npn-
6opnpathierH6xnm nHcTpymeHrom, 
npeacTaimaxnanmooabwHenpeHmy-
mecum no cpamennm, Hanpnmep, 
C nnacTnanoR Ihommepa—repae. 

6) Mamma Ammwmepa-- 
Few npeacTanafleT co6oR naa-

CTHHKy H3 OWHE, onmoponaoro cTeKna (ana ITHCTBAAHHBCKOPO aaapHO, 
cox/map° naocno-napanaenbnoR C ()Hen BbICOKOR CTCHBH1:40 TOMHOCTH. 
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117 § 331 	MITEPSEPEHH1111 nem BO/161110H PA3HOCTH XOAA 

OAHH Konen naacTHHKH cpeaaH HMI cHa6weH Ao6anommon npHamoin(00 

(pHc. 67), HT06b1 o6ecneintrb HopmaabHoe na,aemie CBeTa Ha 11.11aCTHHKy 

yMeHbIllHTb TaKHM o6paaom noTepvi Ha oTpaxeeHHe. Hanpanaenue 
nanalowAx Ay9e8 noAo6paHo TaKHM o6paaom, Tro6u Ha rpanHue 
CTeK.110 — BOALWX yron 6b1.4 6114130K K yray BOJIHOPO sHyTpenHero OT-

pa>KeHlln, HO HeCK0AbK0 MeHbIlle ero. flpH 9THX yeal0B1151X CBeT no4TH 

110/1HOCTb10 oTpaacaeTcH OT norsepxHOCTIf CTeKAO —BOALWX /114111b 

maaaa 9acTb ero BbIXOAHT H3 fIllaCTHHKII (9epea BepXH1010 11A11 H14>KHKHO 

cTopollu ee) no Hanpalmemno, cocTanamomemy (Hemp mallun yroa 
C 110BepXHOCTIDIO 11.71aCTIIHKH• Bnaroaapa Tomy, '4TO npH Kawnom oTpa-

NC0HIMI CBeT 110HTH nonHOCTIDIO OCTaeTCH nHyTpu ntlaCTIMICH 11 /111111b 

maame 9acTH ero BbIXOAHT H3 Hee, IIHTCHCHBHOCTH nocAnosa-

TenbHbIX Aria Ma."10 OT.11144a1OTCH Apyr OT Apyra. Tamil o6pa- 
30M, C 1lAaCTHHK011 Thommepa— repKe MO)KHO OCylHeCTBHTb AO 

10-15 611H3K14X 110 HHTeHCHBHOCTII Ay4efl; npu 9TOM, KOHeHHO, 

A.1111Ha naacTninol Aoamala 6b1Tb AOBOAEMO 3HailliTeabH0/1 (OT 10 

AO 30 CM, B 3aBHCHMOCTH OT TO.1111114Hbl nAacTion<H). 
ECAH Ha nnacTanKy Atommepa--repKe naaaeT cneT OT 

umpoKoro HCTOM4HKa, TO HaRaKHAHe, a cneilonaTeabHo, H Hpe-

AOMAeHHbie nytni COOTBeTCTBylOT Pa3.41PiliblAt 3HalleHMIM T. 

B COOTBeTCTBHH C 9THM Mbl notlytulm B 4/0KaAbHOR IIIIOCKOCTH 

co6Hpalothen AHH3b1 (HIM B Tpy6e, yeTaHOBAeHHOPI Ha 6ecKonea-
HOCTb) cucTemy 110.110C pa3HOCO 110pHAKa M, /11+1, M± 2, ..., 
COOTBeTCTB)0011111X paanum HaK/10HaM ayme8 r„„ rm+2, 
onpeaeneHHum no topmyne 2dncosr==inL PacnpeAeaeHHe 

HHTCHCVMHOCTH Hao6pawaeTcH Ha puc• 68. 
PHC• 69 BOCI1p0113BOAHT •PoTOrpacpul0 Hwrepckepen11$011H0/1 

KaPTHlibl (JIHHHH paaHoro liaKAOHa), noarlenHo6 C 1111aCTHHKOPI 

Thommepa--repKe H npeacTammemeft pHA yamix HpKIIX ma- Pm. 69. 
KCI1MyMOB Ha TeMHOM 4knie• 

05114HO naacTHHKa Illommepa —repKe HmeeT TO/1111,HHy OT 3 Ao 

10 MAI 14 yr on T He 0HeHb CHAbH0 OTAHHaeTCH OT 45°• TaKHM o6pa-

aom, eCTb HHCAO, Hammaemoe AeCHTKaM41 TbICHH: B IlAaCTIIHKe 1110M-

mepa — 
repae Ha6Monai0TcH iniTepcpeperfuTIOthibie 110/10Cb1 necbma Bbl- 

COKOF0 110pHAKa• 

§ 33. IthiTepibeperown two 60Abli1011 pa3HOCTH xoAa 

B npH6ope, noAo6Hom HHTepcpepomeTpy MatheeAbcoHa HAH aTaaoHy 
claa6pH—Ilepo, mu Hmeem Aoao c HnTepckpenueft Aria, o6nualo-
1.1114X orpomHo6 pa3BocTbro xona (0103no nonymannacma Amin Boni* 
Ilowomy Ana Baonionexam iniTepipeperiuma TpeoyeTcH °Bet% Olonburaa 
molioxpomaTmliocTs crseTa. $H3mBecKail npatailia, B KoTopon 
HemolloxpomaTmeciain caeT Be houeT AaaaTB HaTepcpepempelommx 
Karma ripe oonmiloa pasaoCTR xona, newHT B CnenyKamem. Kam mu 

Brineall B § 4, cTenemb MOHOXPOMaT1MHOCTH OnpenengeTca AAHTeab ■ 
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118 	 HHTEPSEPBHHHOHHUB LIPHBOPU 
	

Ira. vu 

HOCTbIO npumnimoro cmlyconAmmoro Hone6amm, nmelomero mem 
npm H3apleHHH CBeTa. Apyrxmn caosamm, gem 60mmle npannahnux 
CHHyCOHABabHUX none6aHxn C HexameHHO ammaiTyAon cneptunTca 
B aTOMe paHhine, gem npexpaTnTca ero uanygenne, TeM 6onee m0H0 - 
xpomaTH4eH mcnymemult NM cam BCHKHR Opus npaexamoro cmly-
CORAVI6HOTO May4eHHA, T.e.o6purl xyra npannneHux ennyccomanbathik 
HOAX, nanygaemux aTomamm, eCTb ymeHeineHue MOHOXp0MaTH4HOCTH. 
110HHTHO, KOHMO, 4TO ecnn npn HanyVeHHH AaHHOR aHHHH aTOM no-
cmaaeT COBOKynHOCTb HeCKCiabKKX Aecamoa TUCH4 npaBliabHUX cmny-
cOnAanbHux BOaH, a 3aTeM H3ay4eHHe ero oopimmeTca (Apyrnmx cad-
samn, ecax Haarlem% 9TO He 04eHb 62H3K0 K moHoxpomaTimecimmy), 
TO iniTegepeHmna npn pasHocTn xona B CTO TMCa4 AnnH ROAN, ()lie-
BHAHO, nenoamomHa: Roue nortottaeT Hagano (ronona) uyra BUN, 
mAyulnx no 6onee AnnHHomy onTimecnomy nrrn, TO nyr, map:mina 
no 6onee KOpOTKOMy nyTn, ycneeT ywe nOAHOCTbM npoRTH N same-
minx nyrom, nocnaHnum Apyrnmn aTomamn Fuut npn Apyrom mere 
mcnycnarma. TaKHM 06paaom, xorepeHTHom ocipeqammuxca nyroa 
He nmeeT mecTa, H nwrepftemmio Ha6a10AaTb HeB03MOWHO. 

004eBHAHO, VTO VeM AaHHHee nyr, mcnycaaembal aTomom, T. e. 
gem moHoxpomaggigHee CBeT, Tem npn 6onblueti paanocTn xona B03- 
MOAHa HHTeppepenima. B npx6ope AlafteabC0Ha yaaaanocb nafinto-
AaTh HHTeptpepemono npx pamlocTx xoAa OK0110 nOayMHaaHOHa AaHH 
BOaH, ecall HCTO4HHK cam oun allopaH noaxomminm o6paaom. OHMTIA 
9T0r0 poaa morn CayWHTb Ana xapakTepncTincn nponeccoa npn Nally- , 
germ aToma. O6paTHO, pacnonaram HCTOVHHKOM monoxpomaTngecanx 
BOAR, MOMCHO OCyliteCTBHTb nirrepcpepeHnino npn orpomHon pa3HOCTH 
xo.na H TaKHM o6pasom onpeAennTh AANHy BOAHU C 04eHb 60abWOR 
TOVHOCTbW. 

CO3AaB HCTO4HHK CBCTa, B KOTOpOM Taxoe moHoxpomaingeme 
nanygeHne momeT 6uTe BeCbMa xopowo eocnponaneAeHo, MM noaygaem 
BO3MOWHOCTb HMeTb aocnponsammuti mason Osamu. Bbmaama Hop- 
MATIMILin meTp B AAMHax BOaH KaKOR-aH60 ABHOR TaKOTO HCTOVHHKa, 
MM MOWeM 3aMeHHTb 9Tan0H HopmanhHoro meTpa n0A06HUM 9TaaOHHUM 
HCTO4HHKOM. XOTH AlemayHapoAHuft KomnTeT no mepam H necam AO 
CHX nop He npnrign peineHna 0 np13BaHHH onpeAeneHHon AaHHU BOJIHN 
B xagecTee OCHOBHOTO eTanoHa AaHHU, Tem He meHee BeC&Ma Tomitue 
cpamenna BaBHU nonmi KpaCHOR aHHHH KAAMHH C AAHHOR 9TaaOHHOTO 
meTpa 6unn aunonneHu AtafixenecoHom (1892 r.) H TutaTenemo nOBTO- 
penbi nome peaom nccneAoaaTenen.Cornacno 9THM namepemism Anima 
BOAHM KpaCHOR aHHHH KaAMHH onpeAenena a 6438,4696 	B cy- 
xom nomiyxe npH TemnepaType 15°C N Aaanemm 760 AM pi. CT., 
a nopmansnun meTp pasen 1553161,13 9THX JOHN BOAH. 

,ana Toro WOW HCTOVHHK mcnycxan AOCTaT04H0 mcomxpomaTime-
expo aHHHIO, HyMCHO nO BO3MOWHoCTH yCTpaHHTb lace npmimmi, B03- 
mywalouthe Haaricome: Comm% Aoanom B11311BaliCH B napax minor° 
Aaanminn, 4T06M H36eWaTb B03mytHeHHH BCaeACTBHe coyAapeHnft aTo- 
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§ 33J 
	

HHTEPOEpEHUHR UPH BOAbIllOR PA3HOCTH KORA 	 119 

MOB, H npH He6onbinom paspHnHom TOKet 4TO6b1 oCAa6HTb Bosmymap- 

mee nelcume sneKTpHmecKnx noneR (94H0eKT UlTapica), 04CA0BileHlibiX 

HOHaMH napa npm WiatiliTeabHOR MX Kormewrpaumm. Hamoonee Tpymo 

ycerpaHmmu BAHRIHe 94X0eKTa aonnilepa (CM. § 119), oelycnosneHHoro 

TenflOBNm nBmweHmem 143Ay9alOUMIX aTomoB, H ocnonmeHme, 13613BaHHOe 

cTpylcrypoR Hanymatomero aroma. Ann ocnakemmil s4x0eKTa /Lon- 

nnepa wenaTenblio HMCTb B KamecTBe msnymaTeno Bememo C no- 

mamm BO3M0wHO 6onbmeR maccu, Onaamomee HeofixonHmoR ynpy- 

rOCTWO napa npm BO3MOWHO HH3KOR TemnepaType. CACINCHOCTb many- 

maemux nHHHI1 (Talc Hasusaemail ceepxTomcasi upperypa cnexTpanmiux 

AHHHR) OycnoBneHa BAHHHHeM momeHTa aapa aroMa Ha ero snerrpoH- 

Hyw o6on0wy. Haar-me smepnoro momewra (cnmHa) C13313aH0 C meT- 

HOCTMO unit He4eTHOCT1310 aTomHoro Beca. ()nrialco npmponmie aTomm 

Bcerna npencTaBnBET cmecs 1430T0n0B, 910 HCKAK14aeT BO3MON(.. 

HOCTb paumoHanbnoro TeopeTHmecKoro smoopa manymalomero Bemema. 
ilyTem smcnepumeHTanmoro msymemosi MaRKenbcort Bm6pan yKasamyw 

num AHHHIO KaAMHR, KoTopaH AO nocaenHero BpeMeHH HBAsiAaCb HaH- 

6oRee picot) H BOCnp0H3BORHMOR, XOTH mccnenoBaHma/4.4.PomaHoBoR 

(1933 r.) noKasaim, LITO H STa AHHHA mmeeT csepxTomqw cTpriTypy. 
Ycnexn onepHoR 013HKH cnenanm BO3MONCHMM mcKyccpBeHHoe nony- 

geHne OTRenblibiX 1430TOROB. Tag, npm anymeHum 30110Ta meRTpoHamm 

MOWHO nonymmTb cra6mnbHuR H301On puTm CtieTHOR maccoR 80 1-1g198 *), 

KoTopuil He ROAAeti RaBaTb coepxTomcoR cTpyKTypu. B HaCTORimee 

Bpemg ywe onpeneneHa nnmHa BOAHM seneHoR AHHHH, manymaemoR 

Talcum H30T0110M: X.= 5460,7532A (Merrepc, 1951 r.). Merp conepwwr 

1831249,21 STRX nnHH BOAR. TOVHOCTb onpeneneHmH, no-Bmammomy, 

moweT Bum eme nomumena. 

Tau K9K aTomHuR sec pTrrm nCBITH B ABa pasa 6onbate aTOMHOTO 

Beca maws% a 66nbmasi ynpyrocrb napoB pTyTm nossomeT paooTaTt, 

npm 3Ha4liTeAbH0 6onee HH3KOR TemnepaType, TO AHHHH pTyT1) MO)KHO 

ocymemnsap C AonnnepoBcKoR WHpHHOR, npHMepHO B ABa pa3a melib-

wen, mem B cnygae KanmHB. MowHo 0>Kligarb, VTO B menaneKom 6yrty= 

mem H3OTOn soligns  6yneT noaygeH B KonagecTsax, ROCTaTOVHMX RAH 

HnOTOBAeHHB nocTymiux H BecbMa yAomeTsopwrenmffix 9TaAOHHUX 

pTyTHNX namn. 
lionymeHHe Otierib moHoxpomaimmecKoR AHHHH MOWeT 66IT6 ROCTH-

rHyTo TaKwe nyTem BbiReAeHna C nomomm nonxonnmero mHTep4pepeH-

uHoHHoro moHoxpomaTopa onHoft H3 KOM110HeHT CAOWHOR AHHHH. TaKaH 

pa6oTa BunonHella H. P. BaTapmyKoBoR (1949 r.), KoTopam °cruse-

cTBHna monoxpomaTop, Homo:unman BblileAHTb H3 CAOWHOR seneHoR 

*) UH4pa usepxy (80) osHamaeT nopamoBbill Homep snemeHTa B Ta6nmue 

Menaeneelia, HH4pa mum (198)— maccoBoe macno mown& Tamed o6pa3om, 

Bap° 3TOCO InoTona COCTOHT II3 80 nporotion (aapma Rapa B allemeirrapHbix exit- 

wimax paBeli ero Homepy) H 118 fieriTp0Bou, 410 CponleTcmyer maCcoB03Ay tuiCAy 

(80 + 118) =198. 
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120 HHTEPSEPEHHHOHHME IlPHBOPbI 	 [r.u. vu 

ni[H NN pryra KomnoHeHry, COOTBeTCTByKally10 H30Tony fig198 , norm 
TaKHM Apasom HCTO4HMK, n04TH He ycrynalown namnam C HuaeneHs, 
HUM H3OTOROM. 

B npmaraemoh Ta6m11Ue farm 3HaTICHHCI AAHH BOAR HeKOTOpmX 000- 
6eHHO xopoluo HCCAMOBaHHMX nHHHN , KoTOpMe HpHINTO CLIFITaTb sa 
HOpMaAU. 3Ha4OHNIII 9TH npueoAerce Joe onpeAeneHraix BHBWHHX 
yea0Bnn (a HmeHHO, Ana BO3AyXa TipH 	AaBAOHHH 760 ALA Hg 
BAaWHOCTH B 10 AIM Hg), 1160 npH TOR T04HOCTH, KOTOpOI1 AOCTIWAH 

eerepckepomerpmeceee eemepeeuu, eaprmuue B reunepaType, ,eaunemm 
HAN BADKHOCTH eoeuxa BHOCHT usmepamble H3M0HBHHA B allaMeHHa 
AAHH BOAH. 

Beutecno User AHH113 AJI1111a 80/11M B A 

tenet Kpacnan 6678,143 
3 eneHan 5015,675 

H (PrioneToBam 4471,477 
KaAmmfi IC pacHan 6438,4696 

H 3eaenag 5085,804 
)) Pony 6an 4799,9107 

Kpluirou 3 ennan 5649,5924 
PryTb 

(13010I1 801-1g11s) 3enexa q 5460,7532 

§ 34. Hemeropme nimmexemin lurrepepemutommx 
meToAcm uccawBatimA 

FlpHBCAOHHMe 3 Hp0A1110CTByMIACR Taftwe AAHHm BOAR HpHHATO 
Fianna ItopAtaapAtu nepeozo poact, Tau Kau onpeuenemie 3THX aim 
BOAR BIAHOAH0H0 nyTeM cpanmenHA NX C AAHHOR sTaa0Ha HOpmall6H0ro 
meTpa. CpaimenHe 9TO caenaaoch 1303MOWHMM 611aCOAApA Tomy, LITO AAA 
CTOAb moeoxpomarevecuus HCT0 11HHKOB cneTa HHTepckepemma na6m0- 
Aa0TCH mu( orpomeon paeeocre xoua, coorsercreyouteti paaHocTH 
B MHAAHOH uffue pone 11 Owlee. 3aua4a cpaseeene AAHHL4 eranormoro 
merpa N alum cBeTOBOM BOAFIbI fibula B nepebiti pee peumea  MaM- 
erebCOHOM 11 Benya (1892---1893 rr.) 11 noemce, HOCK0AbK0 HHbIM mero- 
A0M, BTOpHAHO nmnoinieHa Beuya, Ita6pe 11 nap (1907 r.). B AaAb- 
Hefituem K eonpocy 06 a6COAIOTHOM 3Ha4OHNH AAHHbI BOAHM AHHHH 

KaAMPISIlimleAoBaTellaBO3BpalliAAHCbrieutiowaTHO (BH)OTb AO 1941 r., 
eemepeeee M. g13. Pomanoeot1). C 1927 r. Kunlun AHHIBI KUM'S] 
(A = 6438 , 4696 A) npeeera B uavecree cneicrpocuonwleceoft eopmanu. 

B HaCTOHM0C spew' He TOAIWO HaTIHM0, HO H TeXHIFIOCKH0 H3M0- 

perm Tpe6y0T onpe4enemm AAHH C MOM, 60AbIllOR T04110CTIAO. 
B KageeTne o6paaHoe (9TaAOHOB) Ana HamepeHHH AAHH C 60AbWOR 
T04HOCTIA0 nonmeHmaca TaK Haameaemme goluteeue Atepu, HAN AJMIKU 
Hozaueopa, npeucraeasuoulue co6oll uranbuble meacrinum pasamon 
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§ 341 HcmoTocum nmenamn mmUcmccmmHonnux maT0Aon 	121 

Tenurial, npotimonoaownue nonepxmonTH moTopux npesocxoArm oT-
noAHpomaHu H cAeamau,cTporo naocmaimH napaaneahmAmm Apyr 
Apyry. 1,1meA Ha6op Tamix namTom, mowHo, maoTHo npmwmmaH (npm-

. THpaH) fix Apyr m Apyry, cocTananth momonHanHH paaammoM AAHHIA, 

onpeAeaeHHme c omen 6oammon TonalocTmo, o moTopon Rama npeA-
cTamaeHHe cimAymmuie nH4lau: 

,BAHHa AouReBoh mepm 0 Atm 	 1 10, 50, 100, 1000 
A0ByeTHMWe OTKAOHeHHA B 	 01 01 02 03 2 

Tlan AOCTHWeHHA TBKOR TOLIHOCTH rip0 H3COTOBAeHHH KOHHeBMX Mep 

npooepA0 NX npAmemma A0Tepcpepeouomume meToAN. CyluecTAyei 
mHoro pacHommHocTen wax meToAon, cynaamcm moTopmx cimAHTca 
m ocymecTnammo HnternpepomeTpa Tuna Alailmempcona HAH cDa6p0-- 
Hepo, oAHoft Ha oTpawammHx nomepxHocTen moToporo mumeTcH no-
aepmaocTh ncumAyemoll monmeaon mepm, a Tomimma moHneaon mepm 
onpeAeameT paccToHHHe Ao Tropott oTpawammen noaepxHocTH (mHorAa 
BBOAMTCR eine AonormATeamble oepAaA0. CymecrApoT pacnoo6paanue 
maTep(ImpetammoHHue momnapatopm saw° poAa, npHcnoco6AeHHue AAR 
cpanHema AAHH Amyx KOHHCBUX mep Ham AaH a6comoTHoro onpeAeae-
HUH HX. KomnapaTophi Tamoro poAa, npmmenHemme aymmax rocyAap-
cTmeHHux meTponormmcmHx aa6opaTopmix, BOBBOARWT onpeaennTh 
mepm Ao 100AM C ommomon oT 0,010 Ao 0,005p. H mepu Ao 1000MA 

C OLUH0KOR OT 0,1 Ao 0,05R. 
BoTep4epemoiolloan me-roAAAa nommommT oapuy C TO4HIWAH name-

pemamm paccTommn onpmamanTh Tamwe c 6oahmon TOLIHOCT610 mace-
camo noamposammn nompxmocTH. 4pm:shy-JOH° 60ahulam TonalocTh 

HaroToaaemm nollepxHocTeil cepmaA, amic H npHam lammeTcn Heo6- 
X0AHMUM ycnoimem maroToaneHma coopemeHHmx nucomocopTHux onTH-
necmmx 00c-rpymewroo. B Arm= onimneemmx cmcTemax otmaoHenHe 
sTmx nomepxnocTen oT amlammax He AommHo npeauwaTh Aeurrmx m 
Ame coTmx mmen AAHHu aoaHm. Hamooffee noAxoAnuomm meToAamm 
man HcmAtaHHH mamema noAo6nux nonepxnocTen naamoTcn HHTep-
OepemamonHue meTopha, ywe Ammo noarmamwe nmpomoe pacnpocTpa-
HeHme onTHmo-mexamanecmon Hp0MbILLMeHHOCTH. 

(DoucHo npmmeHenne HnTepepepummoHmux meToAima ocHoaaHo Ha 
ynoTpe6nemm o6pacnonoro sTanona, mammon) c 6oahmon Tuaateah-
Hocvao. Ham:mamma co acemid Heo6xoammumm npeAoctopowHocTnmm 
(ycTpaHenHe nununom, auparmmaamle Temnepatyph0 Ha caAamlyro sta-
aomm nompxHocth mcnuTyemym (pmc. 70), MM noaymaem mewAy 
sTHmH nonepxHocalimm ToHmym nowlymnym npocaonmy, Amomym oT-

paweHHom caeTe oTmeTimaym HHTepcpepemluoHHym mapilmy. no cpopme 
HHTepckepennmoHHux noaoc H nx inmpolie MOWHO Cy,B,HTb 0 HeAocTaTmax 
HaroTomaeHHon nonepxmoom H mamHe ycacTmn oTeTynamT 
OT nAmition Oopmbi, B Katcym cTopoliy (BUMTKROCTE. HRH aornyTocT0,- 
n npH6AHAHTermno omeHmTh aennimuly otcTynnema. Ecan Hecosep-
tumictao imnuTyemon noaepxHocTm °nem. nememmo, To HnTepcpepen- 
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122 	 HHTEMPERHROHHUR HPHCOPU 	 fn. vn 

UHOHNble Ko.mua 6yAr 111HpOKH, a npn OTCyTCTHHH orrynnennti BCH 
mcnmueman HOBepXHOCTb 6yAeT HMeTb paHomepHym weeny. 

ripH HCIHATMHH RAOCKIIX nopepxHocTen 04eHb yAo6no CAO*HTb 
9THAOHHy10 H acnteryemym nompxxocu Tax, Troom mewny HHMH ocTa-
Aacs ummoo6pa3Han nonaywHam npocAoflua °sem, maAoro yrAa (Mn 
9T0F0 AOCT3T04110 C OAHOR CT0p0HU HeCK0AbK0 npu)KaTsApyr KApyry 

Pm. 70. Itepepepemormuit mem KOHTp0A4 HO- 
sepanocnt. P— Hcanyezdasi nnacrainca; a- 9TH- 
AOHABH naacTHHHa. CBepxy--cxemarmlecime H30- 
6pamiemie Huepcpeperu4H0HH0H Haprimu (4440 

panuon TORMHBO). 

cnowennue nonepxmocTIO. floAocu pennon TOALHHHbl mewAy 
HMMI1 HAOCKOCTAMH AOAWHIA HAICTb BHA npsimmx, napareammx pe6py 
KAHHH. 

MarteRmne oTeTynnennu OT HAOCKOCTH Bear K HCKpHBAeHHW 9THX 
npmmwx, oven', sameTHomy H xapauTepnomy: no ero may nem) OTAH-
4HTb ‹crinannuys OT 445yrpas H H3MepHTb conlynaeHme OT HAOCKOCTH 
C TO4HOCTEIO AO 0,03p, Mem' 110A0MtHHe peOpa IcauHa (113WHMHA TO 
C OAHOR, TO C Apyron CTOp0H14 MOWHO OUCTp0 HCCAeAOHATb uallecTno 
nosepxHocin no nem nanparmaninm. 

flpH (34eHb TillaTeAbHUX HCCAeA0B3HBAX nonepxHocTn cemAyeT npa-
MCHAT6 1104TH HOpM3AbHble ATIKH H 11031630BATbCA moHoxpomaTwiecunm 
cseTom, AAA Toro WOW 110BMCHTb pe3K0CTb unTepcpepeHnHouHux 
KapTHH. 

ECAH nocepeopwrs noaepxHocTt. mcnuTyemon HAACTHHM H npo6Horo 
cTeuna, TO ORATOWA mH0r0HpaTHOHy 0TpakHeHHW 6yAyT HA6AWAATbCA 
erne 6onee }rune H peauHe nonocm, 4T0 1103BOARCT flOBUCHTE, TO4HOCT6 
xowrpona no 0,003 pe (M. 4). Pomanosa, 1932 r., Tonancnnn 1944 r.). 
❑ posepnemme nonepunom oTAelunoTen npn 9TOM TOHKOli 140HaywHOR 
npomfluoft. 

CimmecTsyloT iniTeptepomeTpm (3. EL JIHHHHK, Toatimsn), npeAHa: 
sHaveHHue AAA KOHTp0AA 'mecum roTonsix 011T114eCKNX CHCTCM 
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Pmc. 71. CxeMa mmTep 
cliepeHHHOHBOr0 ABM° 

meTpa. 

§ 341 	HEKOTOEHE HPIIMEHEBH2 HHTEPOEPEHRHOWINX METOAOB 	123 

(o6texTmam), npumem xwaponmpyeTca me TOAbK0 xamecrao 06pa6oTxm 
nompxmocim, HO H OAHOpORHOCTb cream, H3 xoToporo H3rOTOBAeHa 

cmciema. 
❑pm mcnbrfammm nompxmocTen 6onbworo paamepa (AO HeCK0AbKHX 

meTpoa) npo6noe CTeKAO, KOHe480, me npomemomo. B. 11. JIHHHHK no-
cTpomn mHTepg)epomeTp, B KOTOpOM CBeT narweT 04eHb HaKAOHHO ma 
6onmnyw nooepxoocm, 6oaroxapa oemy °mew, ymeobwaeTca ceowwe 
oTpawwworonyoxaocTuwomTc000amowommocywecTomm mmTep(pepea-
umomume oa6moxemw.floTepctepomeTpfloomwa n0000noernapoampo-
own C T0000cTwo AO 1 p npomommeftoom. nompxoocTen AAHHOR 

ao 5 m. 
HoTepepepeowwwwie meToau =pow npomeoaxaca Taxwe AAR KOH-

Tponn 4HCTOTN o6pa6oTxm meTannmmecxmx nompxmocren. K npm6opam 
Taxoto pona npmmaAneAmT moxpowrreptiwpomeTp B. It JIHHHHKa, yno-
mmmyTIAR B § 31. 

Aorwooe wiTepckepernwo B Tomoix memax 
ocnooboyeTca B pane npH6opoB AaK 4yBCTBHTeab-

HeHWNH  n03B:mm0U=0 CyAHTb 0 HWITOW-

HOM H3MeHeHHH TOAUAHHN KaKOR-A1460 BO3ATJUHOR 

HpOCAORKH. Tax, B AmnaTomeTpe GHaO — A66e 
meanammTenmwe Tennonoe paciumpemme WiegeT 38 

C06014 H3MeHeHHeTOAHISHN BO3AyWHOR npocnoltut 
memcaymcnbayemum TeAOM H 9TaA0HHNMCTeKAOM. 

amnaTomeTp anamooneecosepwemmon (popme 
COCTOHT (pnc. 71) H3 KOAMIR K 113 KoicTan-
amemoro Immo (Tepmmeome csoticTsa lono-
poro xopowo oaoecTow), ma KOTOpOM AeHOLT 9TaAOHHWI CUKAHHHOI 

nnacTmaxa P. BHyTpH KOAblia nomewaeTco mcnbrryemoe aeulemo R 
B Blue CTOA6HKa C HpaBHAbH0 OTHOAHp0BaHHNMH HAOCKOCTWAH. TOHKHII 

Boaaywohla aaaop M (o6b4mo xmwoo6pa3mmft) mew notlepxmocTamm 
ocaem(aeTca momoxpomaTmmemm CBeTOM H AaeT maTepcpepeaumommyro 

xapTmay. 
IlimHarpeeamin BCAUCTBHe pa3AH4W1 B xowlatmumemTaxpacwmpemma 

K H R TOREQHHa saaopa M memseTca, 6naroAapa memy npommaAmT cme-
mamma muTep(Depemumomaux nonoc, oTmemaemoe npm nomouw maim in. 
Cmewerwe n000c Ha OaHy oamamaeT mamemeame pa3HOCTH X0Aa Ha A, 
T. e. mamememme amayunmoro aaaopa ma X/2. Thom o6paaom, ma6nwaum 

sa wrrerapaperwmomnon kapTmmon, MOWHO TO4H0 H3MepHTb mamememme 

TOMHHHN ampa H OTCWaa BIA4HCAHTb KO9OHHHeHT pacwmpemms. Hpit 
TO4HNX mamepemmsx 9T0r0 poua nplumAirrai y4HTNBaTb 3aBHCHMOCTb 

nomaaaTena mpenomnemma aoaRyxa OT Temnepaupw. 
AleT0A KOHTp0AH nnocxo - napanneaboux flAaCTHHOK 6mn onucaH 

B § 29. 
Raw y)Ke ynommmanocb amine (CM. § 30), mirrep4penumommue me- 

TOAN xaxa BO3MO)KHOCTb C 60AbUIOR TO4HOCTIA0 onpemeamTb HWITOWHNe 

H3MeHeHHH noxaaaTena npenomnemma, anexymme aa co6oft mameHeame 
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HHTEPOEPEHHHOHHME BPHBOPBI 
	

Ira. VII 

6nup9eckoh AnHHm arra 14, cnexoaarenbHo, cmemeHHe HHTep4epeHuom- 
Hon KapTHHEol, 

Kpome ynomaHrOro yiKe pectpawromeTpa )KaMeHa, AAR 9T0fl penH 
CnywaTMHOF0414CACHHHe HHTeAlepemoormuepecppalcomeTpu,Hmeloume 
TeXHH4eCKHR xapaKrep H ripmcnocooneHHue Ana Hamepermi He6o.abwmx 
HapHapHR noKaaaTenanpenomneHHH ra3OB HmAKocTell, BM3BaHHMX npm• 
mecym (Banmep, Temooteciodl miTepopepomeTp Ana onpeAeaemin 
COCTaBa Pa3OB B waxTax HAH aHaRH3a HHATWAHMX KORH4eCTB condi, 
pacTeopemlux B Bone). B nocnenHee spew' mirepcpepermHoHHaa 
pechpaKTomeTpHH HavaHaeT Haxonim npHmeHeHae AaR(e B KAHHH4eCKNX 

aa0opaToplux AAA mccaeaonalimg ' , 3Mei-tem/41 B COCTaBe KpOBH, CBA3aHHMX 

C 3a5oneBalmamm. Hato:men, cylitecTByeT Bemaao onTepcpepemmommx 
pecpalcomeTpop, nplimememmx AAA onpeaeneHHa noKaaaTeneR npeno-
1k/immix THepaux Ten. Onpeaeneime noaaBaTenell npenomneHHa 9THMH' 

meTuamli rum BBeaeHHH BCBX He06x0Aoux mnpatim Taanomilunoa- 
BuTb B HOCReAHee BpeMR C TO4HOCTMO AO BOCE.M0F0 AeCATH4H0F0 3HaKa. 

OAHH H3 Ay4WHX HpHem0B 9TOPO p0Aa npmeamewBT H. B. 06pe-
BmoBy. 

14mTeixtepelimormwe ABaunisi Hcrioab3onam TaKwe AAA O4eHb T04- 

nor° onpeneneHHa yrnos. &eel, Taxwe OKa3M8aeTCA BO3MOWHUM firm

meBeBBe BeCbMa pa3Hoo6pa3HUx ripmemoa. TaK, xna KOHTp0AR npa- 
BHAbHOCTH yFROB B CTeKAAHHMX nimmax BcnoaeByloT ABReHHA B TOHKMX 

naacTimaax (B03A311Hbal KANO. 1'3FOTOBHB CTaHAapTHHR CTeKAAHHMR 

yFOAbHHK H FMK/MAMMA CFO Ha FpaHH npH3MbI, MOMMO HO HHTepitie- 
pemuloHHum KapTHHam KoHTpoimpottau, npaBHAbHOCTb yrna apHamu 
C TORHOCTbW, COOTBeTCTBylaneR B03AyMMOMy KAHHy, KaTeT KoToporo 
He ripempunaeT 0,03 p. 

INARKeabCOH npHMeHHA HHTep4tep0MeTpH4eCK0e HaNionemie am] 
OHCHKHMaRMX yFROBMX paCCTOAHHft Me)SAy ABORHbIMH 3Be3AaMH, a TaKNKe 

AAA OneHKH yramoro axameTpa 3Be3A. AleT0A AiafiKeAbCOHa, paBHO 

KaK H npHmeHerme cr0 K onpeaeaemoo pamepos cOmBapocaonovecamx 
6y.aeT H310}KeH B OTA. II, § 46. HaKOHen, HOHATHO, 4TO 

HHTepclupemuloinuae meTonu, 1103BOAR10111.He C Orp0MHOR TO4HOCTb10 

OnpeAeRATb AAHHy BOAHM, moryr CA50104Tb AAA camux TOHKHX cneKTpo-
CKORWICCKHX HCCReA0BaHHH (TOHKaR capyKTypa cneKTpanmux AHHHfl, 

BccamoBamie ckopmm H WNpHHBI cnexTpaabBux AHHHB, HH4TO)KHMe 
H3MeHeHHA B CTpOeHHH CneKTpaRbHblx AHHHP). 3HalleHHe HHTepotepeli- 

HHOHHUX CneKTpOCKOHOB, MX AOCTOHHCTBa H HeAOCTaTKH 6yRyT °Gera:- 
AeHM metre C npyrHmH cneKTpanbruamm ap06opamH OuppaKKHomaa 
peulema, nimaya) B OTA. II, § 51. 
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OT,B,E.T1 11 

LB14)PAKLB4S1 CBETA 

FA A B A VIII 

IIP141-1111411 riotirEncA 	Ero LIPHMEHEF11441 

§ 35. Elpimumn rioarenca — 4)pene.an 

RBACHHfl lurreptepeHnnm CBeTa BO Bcem 11: mHoroo6pawm caywar 
y6eanrealweRunam aonaBareaburBom BOAHOBOR npnpoaw CBeTOBIDIX npo-
HeCCOB. OAHaK0 oaoHurealwaa no0eaa BOAHOBUX npeacranaewin 661.1a 

HeB03MOACHa 6e3 HCTOAKOBaHHB C BOAHOBOR TOnICH apelma tyHaameH- 
raabHoro H xopowo noarnepwawmoro onurom 3aKOHa npAMOAllUe4- 

Kozo pacnpocmpartenuft ceema. 
BoaHoBue npeacramemmi B TOR nepnollanaahHoli Wopme, B moropon 
pamomaa rionreHc(aTpaBrar ocBere», 1690), He mormi Aar', yaoHae-

rwopHreabHoro orBera Ha nocrameHman BOHp0C. B OCHOBy yLIeHHB 

0 pacnpocrpaHemth cBera non-
rencom noaoweH nimmunn, HO-

CHLIMItl ero HM51. Cornacno npea-
CTaBaeHHHM rionreHca, CBeT, no 
aHaaorml CO 3ByKOM, npeacras-
aster co6on BOAHM, pacnpocrpa-
Hatowneca oco6on cpeae — 
94wpe, npownwrourem Bce npo-
CTpaHCTBO, B UCTHOCTH aanon-
nalowem co6on npomewyrim 
meway gam/mama aro6oro Be-
LU,HCTBa, aoropue KaK 6b1 norpy- Pm. 72. IC npinumny Doiirenca. L — mtrov-
WeHIDI B oxeaH a0pa. C 3TOR HHIc S--ncnomorareabnan nopepxliocTb; 
TOIIKH venlig ecrecrBeHHo 661.70 C)C)--ora6arowan eropurtinux BOAH, HCx0- 

C4HTBT6,4TOnone6aTenbHoennn- 	 AaLMIX H3 S. 

weHHe gamut acImpa nepenerca 
He TOAWCO TOR macrime, aoropaa newar Ha enma cseroBoro aria, 
T. e. Ha npamon, coewmarowen HCTOLIHHIC cBeTa L (pm. 72) c pac-
cmaTpmBaemon TOMICOR A, HO Bcem nacimulam, nimmuxalcuumm K A, 
T. e. CBeTOBan BOAHa pacnpocrpaHaerca H3 A BO ace CT0p0HU, KaK 

eCAH 6u A caywHao HCTIMIHRKOM cBera. FloxepxHocrb, orm6awnwa 3TH 

BTOplinHble BOAHM, H npeacraBnaer co6on nopepxHocrb BOAHOBOTO 

cppoHra. PAH carma, HBoopawcHnoro Ha pac, 72, sra orH6ainuma 
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126 	IIPHH111411 nottraHcA H Ero 11PHMEHHHIBI 
	

[r.a vuz 

(ampHasi ayra) npeacTaturrcH 4aCTb10 wapoHoll 110BepXHOCTH C uewrpoi 
B L, orpaHmeHHoti KOHyCOM, HeapIttIM K xpaam OTBepCTHA B sxpaHe MN. 
Max }me yxasusanocb BO Baeaelum, Amputamn nofirenca), 1103B0.1114.7i 
pa31341CHHTb nonpocu OTpaM(eHHA H Ilpea0MaeHHA CBeTa, BKM0fla51 H 
cnowHym npoonemy o naoRHOM nyvenpenomneHHH; HO aanaRa 0 npiwo- 
aHHWAHom pacnpocTpaHemm ceeta, no cymectay, peweHa He &ma, 
H6o ona He 6Naa nocraaneHa B CB513b C ABaeliHTIMH OTC1711J1eHHCI OT 
11p51/4011flHettHOCTH, T. e. C ABaeHlIBMH amppaHHHH. 

ilpHHHHa .11UKHT B TOM, flTO .  npHEHHH rloMreHca B ero nepsollaHanb-
HOti cpopme GMJI Hpithunnom, 06/1aCT1,10 nplimeHeHHH Horoporo gamma 
06.11aCTb reometpmecHotl ORTIIKH. Bmpawaacb AMMON BOJIHOBOtt 011THKIT, 

OH OTHOCIVICH K carlaam, xoraa army BOJIHM MOM<H0 &MO CIIHTaTla 

6ecHoHe4wo Ma110fl flO cpasHemuo C pasmepamH DOM-10BU° ftporrra. 
nosTomy OH nowwww pewaTb JIHwb staamH o Hanparmemm pacnpo-
capaHemta CBeTOBOTO ctiporrra H He sarparHEan, no cywecray, Bonpoca 
oO MiTeHCHHHOCTH BOaH, WayIWO( HO pa3Hb1M HaflpatrIeHtH1M. STOT HeB0- 
CTaTOK DOCTIOJIHMa 43pelleab,. KOTOphlfl BaOMMIa B npHHHHn nottrenca 
11M3H 4eCKHR CMHCa, aonomme ero'Hneen umnuiv5epermuu Roam. Euro- 
aapa 9TOMy OTHOMOLLtaR 110BepXHOCTb 9/1eMeHTapHMX BUM, BBefleHlia51 
frohreHcom 4HCTO Wopmaniwo, npHoopena RcHoe tHawiecRoe co-
nepacatme KaK 110BepXHOCTb, rue 6aaroaapa B3aHMHOM 1111Tep43epeHHHH 

9.11eMeHTaprIbIX BOaH pe3yabTapy101.11a0 BOJIHa HMeeT 3aMeTHy10 HHTett-
CHBHOCTb. 

MOAMIialtp0BatMblft TalCHM oopasom npHHHHri rioftreHca-4)peneaa 
CTaHOBHTC51 OCHOBHMM IlpHHHHTIOM BOAHOBOR OHTHKH H 1103BOMIeT HCCJIe-

,a0BaTb BOTTOCbl, OTHOCHLRHeCH K IIHTeRCHBHOCTH pe3yabTlipy1011teti 

BOatibl B pasHuX HallpaBaeHH2X, T. e. pelllaTb 3afla4M 0 atiOpaK4uu 
cseta (CM. MORO. B COOTBCTCTBHH C 9THM obla pewees BORpOC 0 Tpa- 
max npumeimmocTu amcona npownHHeRHoro pacnpocipaHeHHR caeTa, 

nnpuniHnrwhreHca-4Veliellfl 
OKa3aaCSI HpHMeliliMbIM K 

HMO 3aKOHa paCITOCTpaHeHllf1 

BOJIH /11060ft A.11HH61. 

OTbICKaHlifl HHTCHCHBHO- 

B CTH (aMIla11171161) pe3yabT11py10- 

men Homm upturn, cornacHo 
Spemenw, umaymumm oGpaaoM 
4OpMyatip0BaTb ripmawn non- 
renca. 

PBC. 73. K liplimumy nofiretica — clveuensi. 	Oxpymalm HCTOMMIK L soo6- 
pawaemon aamRHytoli. noaepx- 

HOCTb10 S 111060R topmbi (pHc. 73). npaBlifibH0e allafleHtle HHTeHCHBHOCTH 
(aMISMITyALO BO3MylKeHH51 B mo6oft rowce B sa flpefleaaMtt S MONCeT 6131Tb 
110ay4eHO Tax: yCTpaHHM L, a 11011epXHOCTb S OyfleM paCCMaTP1111aTb 
KaK CBeTalitylOCA norsepxHocTb, HaayHeHHe OTflealatlblX 9.11eMeHTOB KOTO-
pOti, ripHxoo 8 B, onpeaeasteT men C0130KyllHOCTWO stencil:me B Sten 
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.§ 351 	 HPHHHHIT riofirsHca — OPEHEAB 	 127 

ToaKe.14sayrieHne KawAoro snemenTa ds noisepxHocTH SHaAo npeAcTan 
Ann ce6e Kam 4epiviecuto BOAHy (BTOpH4HaA BOAHa), KOTOPaH RpHHO-
CHT B T04Ky B Kone6anHe (cp. (6.1)) 

-la sin (int — kr — (?), 	 (35.1) 

ram ao onpeAenaeTca amnnitryAoR, a cp-4)asoft AeRcTimenbHoro Kone-
6aHma, AouleAmero OT L Ao snemeHTa ds, Haxoisauleroca Ha paccToa-

r OT TO4KH 	Elpm 9TOM paamerna snemeHTa ds npeAnonarawmca 
HaCTOATWO MaANMH, 4TO H r AAR ASA 4aCTH ero MOWHO C4HTI-Tb 
Hmeansomm OAHH H Te me sisasieinms. ApyrmmH caonamm, KawAuR sne-
MeHT ds paccmaTossaeTca KaK HeKoTopm11 BCROMOraTenbHUR HCTO4HHK, 

TaK 4TO amnairryna ao nponopunonanbna nnousaAm ds. Hocmptatn 
4)penena, noanonalousHR onpeAenliTh ao H amnanTyAy clmay 
AOsuesTnero Ao ds Kone6anisH, npeAcTaimaeT co6oft Heim° zunornesy, 
npHrOAHOCTb KOT0p0H moweT 6uTb yciaHomena cpamenHem Aenaemux 
c ee HOMOUWO saKnioveHHR c pesyabTaTamm onuTa. K 4Tomy acinpocy 
mu esme sepHemca § 40. 

Tam KaK 	aces acnomoraTenbnux HCTO4HHKOB onpeAeasnoTca 
sosmynsemsem, mAyninm H3 L, TO OHM cTporocornacoaaHumeausyco60, 
H, caeriosaTenbHo, scnomoraTensnue HCTO4HHKH moupeminnu. flosTomy 
BTOpH4Hble KOHN, mcxonausne H3 HHX, 6yAyT misTep4episposaTb meacay 
co6oR. Ilx COBOKynHOe ACHCTBHe B KaausoR T04Ke MOWeT 6bab onpe-
Aeneno Kam HHTepckeperimisonHuti 944eKT, H, cneAcmaTeniaso, HAess 
rsotireiscao cylemnanhHofl ponis orH6aanueR nepecTaeT 6b1TbAonymee.ftext, 
ffA0A>KHa HBHMCB AHRO,CAeACTBReM 3aKOHOB HHTepipepermism. Cornacno 
npimeaenHomy autue nocuniaTy 4veHena BOHp0C 0 scnomoraTenisHmx 
mcrosnimmax,sameHamsHx L, peumaerca0AHOMMO,KaKTOMACO au6pana 
scnomoraTenbHaa noisepxHocTb S. Bia6op )Ke 9TOH nonepxHocTm anonHe 
npoissisonen; nosTomy Ana sawAcill KoHapeTHoR aaAana ae cneAyeT 
suopapb HamsuroaxeRmism Ana peweHisa cnoco6om. ECAH scnomora-
TeAbHaR ROBepXHOCTE, S corinaAaeT C 00HTOM BOAHM, manta H3 L 
(npeAcTannsieT co6oR c(oepy c iseHTpom B 1.), TO rice scnomoraTenbHue 
HCTO4HHKH 6y,ayT HMeTb oAHHaKoaym 41aay. Ecnm we sui5op S causes 
'image, TO cpasu acnomoraTenbnux HCTO4HHKOB He OAHHaKOBbl, HO HC-

TO4HHKH, KOHe4H0, OCTaKaCH Horepeirmmmm. 
B TOM cnymae, KorAa mewAy HCTO4HHKOM L H TO4KOR Ha6aloAeHna 

mmeicaca Henpoapatalue HicpaHu C OTBepCTHAMH, BeRCTBHe 9THX 9KpaHOB 

MOAtT 6uTb yirreno caeAyanssam o6pasom. Alu isuompaem nosepx- 
HOCTb S TaK, 4T06M °Ha scam cosnaaana c nOBepXHOCTbW 9KpaHOB, 

a OTBepCTHB B HPIX 3aTATHBaRa np0H3B0AbHMM 06pa30M, BM6paHHMM 

B 3aBHCHMOCTH OT pasompaemoR npoonemu. Fla noaepxnocim nenpo- 
apalmux 9KpaHOB aMnAHTTabl BCROMOTaTeAbHMX HCTO4HHKOB ROANCHM 

C4HTaTbCH paanumm 'span Ha nOBepXHOCTH we, npoxoAssuseR gapes 
OTBepCTHR sKpalloa, amnairryAu su6Hpalcacsi B cornacmm c nocunaTom 
Openena, T. e. TaK, KaK ecaH ou sKpaHOTCyTCT80138A.TaKHM o6paaom, 
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S 

PHC. 74 Hompoeme 30H tpeHeaa. 

128 	REHHRHE noftruicA H Er0 HPHMEHEHIN 	frit. vin 

npeanonaraeTcs, 4TO maTepHaa smparia He HrpaeT poem, ecru, TOAbKO 

smpaH He . npospameH *). 
BIOHICAHA pesyribTaTm HHTegeperiummsaemempHux BOAH, nocbrnae-

MMX mcnomoraTenbrimmir HCTO4HHKaMH, MN npincoatim K sHaveirwo amnnH-
Tyabl (HHTeHCHBHOCTH) B A106OR Tomme B, T. e. onpeamasem pacnpo-
ciparierime CBeTa. PesynbTaTm 9THX BM4HCACHHR HOATBeINKAMOTCA 

ammimmti camas TaKHM o6paaoM, no melway riogreHca--(PpeHean 
ylimeTcH noargab npalimabHoe pemeHHe monpoca o pacmperieneHHH 
HHTeHCHBHOCTH crieTa KaK B CArlae CB060AHOr0 pacnpocTpaHeHHH 
CBCTOBUX BOAH (npHmommeRHoe pacnpocTpaHerme), TaK H B curiae 
Hamliin saaepwnwouatix smpaHos (aimppamHHH). 

['epilog saaamerl, moTopyw aonsteri 6bin paccmoTpeTb cDpeHerib, 
BWABHHyB HOBrO cpopmyairposmy HpHHHHHa rioftreHca. ABHAaCb sarimila 
o npHmoaHHeflHom pacnpodTpaHeHHH CBeTa. ilveHeab pemma sTy amaally 
nyTem paccmoTpeHHH B3aHMHOR HHTepcpepeRKHH BTOpH4MMX BOAR, nor-
mewls npir 9TOM mpeasbmiaRrio HararialimR npirem, aamerummiHR CAOW-
Hue BM4HCReHHA H Hmelomarfl Owe sHamelme npn paadope sang 
o pacnpocTpaireHHH BOAH. AleToa 9TOT no/Irma Ha3BaHHe meToaa 30H 

Openea 
PaccmoTpHm aeRcTime CBeTOBOR BOABU H3 TO4KH A (HCT04HHK) 

B kamog-aHdo TO4KC Ba6ADAeHHA B. COTAaCHO npHriumny rwRreH-
ca — (tipeHeas sameimm aeticTsHe • 

HcTotirmmailaeRcTmempoodpa-
mmembix HCTO4HHKOB, pacnorio-
WCHHUX Ha scnomoraTenbHoR 

A a  nosepxHocTH S. 
o B masecTse TamoR mcnomo-

raTeabHoR nosepxHocTH S BM-
6epem nosepxHocm rpporrra 
BOAlibb MaylBeR H3 A (nomepx- 
HocTb apepu C meHTpom A, 

pac. 74). ButilicaeHrie pesyab- 
TaTa HHTermpepeHRHHETOpliqHMX 

BOAR 04eHb ympouraeTcH, ecaH npHmeHHTb camaymmIHR ymasaHHuR 43pe- 
Heaem npaeM: AAA BM4HCAM1H aericTsHH B Tomme B comammem A c B 
H pasommaem TIOBepXHOCTb S Ha 3OHbI TaKOTO pa3Mepa, sTodu pac-
CTOAHHA OT mpaert 3OHM AO B OTAHUAHCb Ha k/2, T. e. 

AU —  MoB = M2B — MIB =  MaB — M2B = • • • = A/2  

(pHc. 74). HerpyAHo BM4HCAHTb pasmepu noaymeHHmx TaKHM oOpaaoM 

*) ()maw camoro 4:Tempi no.mepaHrm He3aBHCBMOCTb peayabraros HOMO. 
ABHHA OT semecrsa Henpospammoro smpama. Oxfam) donee TulaTeAbHme OHMTM 
H aeramataa reopHa noHaabthatoT, 9TO maTepHaa smpaaa oxaabwaeT BAHHHHe 
Ha xapaarep cHeroHoro BOAR B Heriocpeacreemon 6.3H30CTH K Rpm sKpaHa, 
T. e. Ha pactroamm, cpaffimmord C AJIHH011 
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Pm. 75. BuclicAemme namalui gempaabliofi 
3011131 cl)penesn. 

§ 351 
	

minimum rtottrencb—oparmna 	 129 

aoH. Pnc. 75 neT Ant nepeoli BOHN: 

r2 a2 (a —x) 2 ---(b 

Tax Ham A °Helm mano no cpamiemno c a Him b, TO Haxonum: 

b 	A 
x = 

a ± b 2' 

H, cnegoBaTenmio, nnouttab apepunecHoro cermeHTa, npencraBasnoukero 
nepBylo, HnN neHTpant,Hym, aoHy, ecTb 

b 	A 	rcab  2Tra • x = 2Tca 
--ft 	= a ± b 

PAH nnoutann cermenra, np9AcTammo11tero ABe nepsme aomn, Hallam 
nab anamenne z 

Tcab 
0 

A, T. e. rumnitab BT0p014 3011181 Tannce patina a ± b X• -I-  
lipannolecnit Ty mce mimosa 6yLkyT nmeTb H ace nocnegpoubue mom. 
Taunt o6paaom, nocTpoemie cDpeHenu pa361.thaeT noBepxHocib ccpepn-
necitorl 801111181 Ha paaHose- 
Jumble aoHm, }cancans( 413 KO-  1y 	n 

Topbnc nmeeT nnouutab 
b*A. 

ab 
a ± b 

him nanbmetlinero num-
amia nano TO.11bK0 nputurrb 
BO BHHMaHHe, 'T0 neftcTane 
oTnenbHux 3011 Ha Tong 
B Tem monne, gem 6onbwe 
yron W  meway Hopmanmo K noaepxHocm acuim N HanpaaneHnem Ha B. 
Taimm O6pa3OM, AencTimie 3011 nocTenesso yobleaeT OT oesTpaAbsoft 
aoHbi (01(0110 M0) K nepmperinecnnm. 11p0143130/1bH00 allenerme aToro 
acnomoraTe.rmoro ocna6nwoubero mHownTena ecTs ontm Ha HenocTaT-
Hon meTona ckpenena. 

111151 nosynerour ononnaTenbnoro penynbTaTa momm paccyMcaarb 
cieaylouund o6pa3om: nycTb aeficnine uenTpanbnoti 307161 B To‘nce B 
nbipamcaeTcn nosopuennem none6arnoi C amrunnya9 S 0 , RencTnne 
coce,Toren 30Hbl — Kone6aHmem C amfunnynon S 1 , cnenylomen—c amnnu-
Tynon S 2  u T. A. Kau yHaaano, TtencTnne 30H nocTeneHHo (xoTE u 
menneHHo) 3/61,maeT OT HeHTpa K nepwpepuu, Tax trro s0  > s1  > S2  > S3 
H 1'. .n.; neficTsme 11-ti 3OHbl S, moweT 68Tb oveHB manum, mut IL 

nocTaTotmo Beni o. Rpome Toro, onargaapn ablopannomy cnoco5y pas-
6Hafth Ha 301181 Aux° suneTb, uTo netIcTaun coceamix ocna6JunoT 
npyr apyra. LiencTenTenbHo, Tax K3K 

A4,13 — M oB = X/2 H M 28-3418 =X/2. 

9 3an. 2178. P. C. J1288c6eor 
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130 	 wwwwn nottraH6A H aro HPHMEHEHHSI 	 (wt. vitt 

TO two6pamemue HCTO4HHHH 3OHN /W0441 pacnonoweitu Ha k/2 &mime 
K B, 4eM COOTBeTCTBeHHble HCTO4HMKH 3OHM MiA42, TaK 4TO HOCIA- 

naemue xone6ativta notayi no B nponwononwattux gmaax. Taimm 
o6paaom, Ana TO4KH B xteticimie HenTpaA6HOR 30H1,1 OCAa6HTCSI AeRCTBHeM 

cocenHett 30H131 H T• A• Hp0A0AWaff 9TH paccpanetuw, Hatinem, 4TO 

wcotwaTeamwe navel-me axtruntrynst KOAe6aHHH, Boa6parteHHoro B TotweB 
nett COBOKyHHOCTMO 30H, T• e. BCeR CBCTOBOR BOAHOR, 6ynet paBHO 

S = So — Si+ S2 — S3 ± S4 — So . . . 

= SO — (S1 — 82) — (S3 — — (S6 — S6) 	• • 

Ha OCHOBaHHH yCAOBHA S2 > Si > S2 > S3 . . . BUJ:WM, 4TO ace aupa-
HCeHHH B cHotwax 11040)KHTeAbH1,1, TaK 4TO S < So. 

HTaK, ammurryna peayntawpyromero KOAe6aHHH, nonyHarouteroot 
BC,ReACTBHe B3aHMHOR wrrepckepewum own, }Laymen) K 'roue B OT 

panawmux ynacTicoa nawen apepamecKon BOAHM, meabwe, nem amnaa-
TyKa, CO3AaBaeMaH nettcnatem coown ueirrpantwoPt 301161. TaKHM o6paaom,. 
nettcratte Ken BOAH61 Ha mow B CBOAHTCH K AeRCTBMO ee manoro 
yvactga, meHbwero, mem ReHTpanbHasi Hotta, nnowanb Hotopon pawia 
nab , 

A. ,u,AHHa CBeTOBOR BOAH1,1 X Becbma mana cana aeneHoro cam 
a+ b 
X = 5 • 10-5 c.u). HosTomy nue AAH paccToomq a H b nopsuuca 1 .41 
nnowanb neflowytowett 4aCTH BOAHM 6yneT membwe 1 .4042. •Cnenosa-
TeAbHO, pacnpocrpaHetme CBeTa OT A K B nencnurrenbHo Hp0HCX0AHT 

Tag, KaK eon! obt cHenwoft HOTOK wen Htlyrpt °Herm yaHoro !Man 

BA0Ab AB, T. e. npamoAumeatio. 
HT° He 3Ha4HT, OAHaKO, 4TO eCAH Mb! HOMeCTHM Ha AHHHH AB 

mo6MI He6onbutoP1 Henpospatundl 9KpaH, TO AO T04104 B CBeT He nottet; 
sew, aaeceme TaKoro sKpana, KoTophin npnKpoeT, Hanpamep, nepayw 
30Hy, Hapywwr flpaBHAbHOCTb HaLIMX paccpaneffittl (cm. § 38). Ho ecati 
ma/lel-wan sHpawnw Hmeet Hepowlue Hpaa, saay6w1Hu KoTopux CpaB-

HHMM C wuptmott 30H131 ttopeHenst, HO HoTopoft Hp0X0AMT ero apati, TO 

OH AeRCTBHTeAbH0 saropotutaaet HCTOMHHK• 

§ 36. 30Haabitan naarnma, 

Xopoweftwinwupaumeft, nonTaepauaKanen npaamanuft meToK pac- 
cyaawma clopetteno, MOHMT CApICHTb onuir C 30HanHOR ThaaCTHHKOR• 

PaKityc m-n maim cppeneaa 
ab , 

rm Int a+  bn. 

HpHrotoamm wcpau, COCTOHHOM H3 nocnencwaTenbito Impenroutuxca 
npospatutux H HenpoapaHmax Kona, panuycbt KOTOpbIX ynoanentoinnot 
HanHcaHHomy cootHoweHitto nna HaxHx-nelo attagemili a, b X. 2Ifia 
9TOR Hem HONCHO, Hanpitmep, Bbl4epTHTb B HpynHom macurra6e COOTBeT- 
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§ 361 	 30HAKbHAA AAACTHHKA 	 131 

CTByKROHA pmcyHox H ymermumb ero B Amu (poTorpmpmmemcon KOHNH 
Ao wenaemoro pamepa *). IlpmroToimitHHAin Talcum o6paaom 9KpaH4HK 
HOCHT HamiaHme 30MaAbliO4 nytannumm (Cope, 1875 r.). 

143o6pamemm Taxmx nAacTmHox AaHm Ha poc. 76. ECAH nomecimm 
nAacTmHxy (puc. 76,a) B COOTBeTCTByKHAeM mecTe apepmmecAoll BOAHM, 
T. C. pacnonommTh Ha paCCTOAHHH a OT Tomemnoro HCT04HHKa H Ha pad-

CTOAHHH b OT T04KH Ha6A10AeHHA, Ha AHHHH, coeAmunomefl 9TH Aae 
TO4KH, TO AAA caeTa Aimmm BoamA A Hama nriacTmHxa npmxpoeT ace 

a) 	 .6) 

PHC. 76. 30Haablible BaaCTHAKH. a--orApmm xerume 
30HW; 6--OTWATM menermme 30HW. 

4eTHIAC 3OHN H OCTaBHT CB060AHUMH ace HecleTHMe, Ha4HH3A C mem- 
Tpammoft. BOAHa, npomAATposamHaA 4epe3 30HaAbityl0 nAacTmHxy, 
pacnonomemiym TBKHM o6paaoM, Aommia AaBaTb B T04Ke B pe3yAATA-
pylcamym amnAmTy.ay, aupammemym cooTHomeHmem s==s 0-1-32 -1-34 -1- 
±36 -1- ..., T. e. 3Ha4HTeAbH0 66AbUly10, mem cao60AHaA, Hmmem He 
npmxpwan &pima; 4epe3 Taxym pemmTicy AO TO4KH B AOAWHO AOATH 
1104TH BABOe 601Lbme caeTa, 4CM 6e3 nee. OANT HOAHOCTWO noATAepw-
AaeT 9T0 3aKAK14eHHe: aoHaahHaA peinerrim yaeAmmmmeT HHTCHCHBHOCTb 
CBeTa, npmxoAmmero K TO4Ke B, Aencimyn n0A06H0 coompaTeAbHoR 
Amme (CM. ynpammeHme 77). 

Eme 6oAmmero mI(perra (B meTmpe paaa) MO)KHO AOCTH4b, ecAm He 
3aAepmmAatb CBOT 4eTHUX 30H, a C006111.14Tb eMy mmeneHme fpa3N Ha 
o6paTHym. Tanya HAaCTHHAy msroToAmA ByA, noxpme-cTexAo TOHKHM 
umem /Taxa H mArpumpoaan Ha Hem 30HHTO nAacTmHxy TaK, 4TO onTm- 
gems, TOJAAHHa He4eTHWX 3OH OTAH4aAaCb OT TOAUINHN 4eTHUX Ha 

A 
BeAH4HHy 

*) ❑OCAeA0BaTeabHOCTb paAHyCOB 30HaabH0a flaaCTHHKH 110a4HIieTCH TaKOMy 
We 3aKOHy, xax H HOcaeA0BaTeabHOCTb pancos xoaeg HMOTOLla B molloxpoma-
TH4eCKOZA CBeTe Mani Bean' A (CM. § 28). llosTomy mem B614ep4HBaHHA 
TaKHR KOAeH in( MOWHO OCylAeCTBHTb ApH HOMOIHH paCHOAO)KeHHA HMOTOHa 
H B TIOAXOAMHeM MaCIBTa6e apororpmptipoBarb 9Ty murepqmpemtmomaylo 

9* 
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132 	 notlraHca H aro TIPHMEHEHHH 	 frA. VIII 

§ 37. rpalmtlecime outownelime pesyabmppouteti ammurryAm 

PaCCMOTpeHHe Bonpoca o AetICTBIU4 CBeTOBOR BOnnbl B Tomme B, 
paaHo KaK H mmormx apyrmx arlanorimmx aonpocoa, 4peactu4allao 

ymo6Ho nponaaommTb, II0J1b3yHCb rpalmaecmum meTomom CJICOKetIMI Hone-

6aHntl, o6mamaloulux HemoTopoft pa3HOCTI,10 efma. AAA Toro 41`06b1 rpa-

Onnecna H3o6paaHm mencTaHe 14e.4011 301461, cmeayeT pa36HTb ee rui 

paanime ymammu, CTOab mamma, 'mom cpasa mome6aHHft, eimammemmx 

B T04Ke B paannaHumm Hoo6pawaembimu 14CTO4HHKaMH 9T0r0 ymacTma, 

ripamTinecmil morma C4ITaTbCH 110CTOHHHOti. Torn aencTeHe mere, §Toro 

yHacTma MO)KCT 6IaT6 EnmpaweHo aemTopom, ARHHa KOTOpOPO AaeT cym-

mapHym amniniTymy, a HanpameHHe onpeaufaeT cpay, o6yolonminme-
mpo 9THM riacTmom. LlencTaHe coceAHero ynacTma MOWeT 6bITb papa-

wemo BTOpbIM BemTopom, HeCKOJIbK0 noaepHyTtam OTHOCHTeabH0 nepeoro, 

Tam KaK cfrasa, onpeaemmemaa COBOKyllHOCTb10 HCTO4HHKOB sToporo 

ymacTKa, 6yAeT memlioro OTAH4aTbCH OT 	 saAamemal nepeum 

yaacTmom. Ho .a.aHlie 	sToT aemTop npamTinecmil He op:Let °TAM- 

4aTbCH OT nepaoro, Talc KaK aMpnH-

I. 	KOJle6aHHH, Bbl3b1BaeMOTO paBH0- 

BealiKHMH yHacTmamil BOJIHbl, OT3114- 
\ 

HaeTca TO.IbK0 ecneacTeHe H3MeHCHHH 
HaKJI0Ha 4:IpoHTa BOJIHW K aHHHH, npo-
Be,aeHHOti K Tomme B, a /UM aayx 
cOCeAKKx yvacTicoa 9TO H3MeHeHHe 

11H4TOWHO mamo.,aawe npa nepercome 
OT 03111 301-161 K cmeaytouleff 9TO 

aencTane 143MelieHHH HaKAOHa, KaK Mat 

amaenu, BecbMa HeaHaHHTembHo. Ta- 

KHM o6pa3om, seleropHaa amarpamma, 
onpememsnouiam aencumie pBAa ymacT- 
KOB, COCTaBlICHOIHHX Ream sou l  H30- 

6paawrcH nomaHon, Hpeagranaemion 
cw, 	Ha pHc. 77. 

PHC. 77. BeKTopnaa Aaarpamma cyM- 	aaecb AAR onpememeiniocTH MbI 

mnpoaanaa AeticTsaa Oneablibix npeanomarami soHy paa6wron Ha 
yvacTKos 30HW. 	 8 snemeHTapHbix ynacTmos. ECJIH paa- 

6HTb 30Hy Ha 6eCKOHe4H0 60461110e 

411010 6ecmoHe4Ho Mann ytlaCTKOB, TO momaHan JIHHHH o6paniTcH B myry, 

moTopaa MIME, omenb mamo 6y31eT OTJIIPlaTbCH OT nomyompywHocm. 

IlpH 9TOM ayra B Toame M 6yaeT HMeTb Hanpaanerfue, npamo npoTHBo-
noJIowHoe lianpanmeHHm y TO4KH 0, TaK KaK Oasa mone6aHHa B B, 
o6ycmosmeHHoro aencTiallem nocneauero yHacTma aortm, 04eBHAHO, 

nponmonomowHa cpaae OT HavambHoro rlacTma. TaKHM o6paaom, memTop-
Has AHarpamma aencTioul HeHTpambHof1 30Hbl MO)KeT 6bITb ampaaceHa 
pm. 78, 11 peaymbTapylow,aa, mapamTepuaylouiaa mone6aHHe B B, Bbl-

3BaHHOe'Aencianem 0,aHOn HetapaabH011 30HbI, ampawaeTca semTopom 0M1. 
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§ 381 	 TIPOCTERIDHE 4114'PAKHHOHHEIE 1113 0BKEMbl 	 133 

aaa Toro 4T0Gb1 37BecTB ikencTene BTopon 3OHbT, naao flp0/10.11WHTb 

manly BeBTopnyo anarpammy. Tenepb mu nthaymmm pm. 79, niumem 

0 

PHC. 78. BeBroprian 	 PNC. 79. BeaTopman 
rpamma ASICTBI1N morrpaab- 	rpamma aerierma nepBoil 
HON (11e13600 301161. 0.441 — 	aTopoil 3011. 0M2  — peayab- 

peayawmpyloaturt aexTop. 	 rappoundi aexTop. 

Ayra A4 1 /4 2  umeeT Hecxonbuo menbumn nonepenmun, nem 0/V4, nene2- 

cmie BoapacTaiontero BaBaona aonu. flpoAoaum name nocTpoeHne, 
mbi noarnim axarpammy Aencumm Been Boanu, H3o6pa)KeHHyIo Ha 
pm. 80. 

PeayabTuppoutaa, xapaKTeptiapotuao nencTame scett BOJ1Hb1, Bblpa- 

ncaeTcR BeBTopom ON = S. PI3 pHC. 80 nem BHKOTb, 4TO 9TOT Be8Top 
paaeu noaomme Bewropa s o , Bbl- 

pawaioulero RencTene mewrpaamion 
sompl, H connthaaeT C Hum no Ha- 

npanneruo./IpyrnmncAommu,Ko-
ne6aHne B TO4Ke B, ofiymBaem-
Hoe Been BOJIHON, HO (paw conna-
AaeTC Boae6ammem, Bthropoe moraa 
6b1 CO3KaTb HeliTpaAbHafl 30Ha, 

a no amnanTyae cocTaBaBer nono-
BHHy 9T01-0 Bo/wow-m rIpmBerken- 0 
nue paccymmemunoxaauaawr, 410 PBc. 8th BexTopfun aBarpamma Joh-
ThencTene (amnaaTraa) Been 13011111,1 CUBA Been BORI11,1. Peapthnippouthin 

BeaTop ON pammerea nonoinme BM,  paarlOaliaAHO 110.40810le AeHCTBHH 
Topa, empaacarowero adieu:we [Tema 

mewrpaamion 301-161, a ne AeticTmo 301114. BeBTop OK Bupamer aencrime 
110/10BHHbl meinpaabnot1 30Hbl, KaK 	 110a0B1111b1 !repeal aonm. 
mepea8o yTBepKaaioT. 0,entrtm- 
TeabH0, AeticTHHe 1113KOBHHbl theuTpaabBon 30Hbl Bb1pa314/10Cb 6w BeKTO-

pm OK, T. e. ownnaeTcsi OT nathaermoro BeBTopa ON. 

§ 38. flpotrainite micOpammormble npo6nemm 

Flpmmenenne meTthaa rkpemeaa noaBonsfeT npeaathaem N 061,41CHHTb 

0006CHHOCTH B pacnpocTpallenum CBeTOBbIX BOJ1H, ma6moaaBouutec2, 

KorAa HaCTb clipowra mAymen BOJIHN nepecTaeT AelleToonam BcaeAcTane 

H, 
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134 	HERSH rwnrEHCA H Ero HPHMIMEHMS 	IPA. VIH 

Toro, 4TO cseT pacnpoupaxseTca mammy ripensTcumamH, npwpwww 
MAHMH 4aCT6 BOAHN. SITH HBABHHH ma6amua UpBRATCTBHR (mxpaHu H 

OTBBpCTHH B HHX) BOUT HaaaaHHe HBABLIHM daY5MIKKUB. 
PaCCMOTpHM HaCK0A6K0 ripOCTUX cnysaew Alu 6yaem Him 9TOM 

MOA630BaT6CH winoTeaon, nonowexHon 4)peHenem B ocxosaxne ero pac- 
cyscaeHMI, npeanonaras, 4TO 4aCTE. CBBTO- 

BOM BOAHM, ripmcpbrrag Heripoapatmum wpa- 
ROM, He neflowyeT coacem, a HenpincpuTue 
oftacTH BOAHNAeRcTepoi TaK,K2Kecamou 

upaHaCOBCeM He 6uno. l'anoTeaa 9Ta He 
camooseawma H Henocpencimexxon 
30CTH K 'Tam oTeepeTWI me BHOAHB Heim 
(cm. § 35, npHmesamm Ha crp. 128). °Imam° 
AAA 6046IBHHCTBa npawrimewM HHTepecHux 
cnysam Horaa paamepu oTeepcTHs 
TeAbH060AWMAAHHNBOAHNA, meTon 
Hens KOCUTO4H0 xopowo onnanmeT sane- 
HHH. IlpH4HHa newHT B TOM, 4TO BAHHHHB 

maTepHana alTaxa omaunaeTcs AH1116 B He- 
nocpencToexHon 6AH3OCTH K spa) ero, T. e. 
ma paccTownmx nopswm KAHHM BOAHM. 

IlpHKOCTaTO4H060AbUIHXOTBBpCTIMIXBAHH-
PHC. 81. Cxema AHOMMBH 	sTon Hpaenon 3OHM HB3Ha4HTCABHO H 
Ha tcpyrnom oTeepermt 3oum npalameacumoweTHey4HTUBMC51.139THX nocrpoelim Ann gelirpubeon 

TO4KH HOAR B. 	yCAOBHHX meTon 4Texem MONKBT own 
ycneultio HCH0A630BaH. 

a) AHOpatcHHH Ha KPYFAOM 01111HpCTHH. ITyCT6 BOAHa E, HAyulasi 
H3 24, acipesaeT Ha nyTH9KpaH MN c Hpyrnum oTaepcTHem (pHc. 81). 
Hcownyem sanexHe 'roue B, ne-
wamen Ha nHHHH, comumwomeg A 
c newrpom Hpyrnoro OTBBpCTHA. 

BCAOMOTaTBAbHaH 	HOBCpXHOCTID 

4TemensfiyaeT Bp0X0AHT6 no wan), 
MN, a surrim OTBapCTHH-- no no-
ImpxHocTH wponsecHon BOAHM. Pa3- 

6mma Ha aoHu 4EpeHens, npoirasenem-
Has, Hu onHcaHo § 35, nomaweT, 
4TO B 3aBHCHMOCTH OT paamepa °map- PHc. 82. KapTHHM AHCPpaKAHH Ha 
CTHH B Hem ynowliTcs bowanee HAH xpyrnom OTBBaCTIM. 4 — orsepcnie 

ompbmaer netienwe 4HCRO 3014: mewnee KOAH4eCTBO 30H. IlpH He- 
B ueurpannofi mime nona (I3 Ha 

60Ablia0M paamepe OTBBpCTHH H COOT- 	81)--ceeT; 6 —omepcnie OT- 
BeTCTBeHHbIX paCCTOHHHHX AO TO4BK KpmBaer qemoe 4HCRO 30H: B 
A m B 4HCAO aampoulla 30H MOHCBT Tpawmoil Tosse nowl--Towora. 
6131Tb orpammeHo. diem BLUM, 4TO 

eum OTBBpCTHB oTxpurtaeT acero AHULE. allay 30Hy Him Henonbuwe 
Tenume sum aoH, TO nencTsHe a ToyHe B 6flet &mule, gem 
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§ 38] 
	

HpOCTERIEME A114/PAKUHOHHUE 11POBAEMN 
	

135 

B OTCyTCTBHM supaHa *). MaKCHMyM aetiCTBHCI COOTBeTCTByeT pa3Mepy 
OTBepCTHSI B gamy 30Hy. EOM Hce oTHepcnie OTKp61BgeT geentrwe VHCAO 

30H, TO cHerosoe Ho36yacaeHme B Luce B 63:Het know, Hem npH 
CB060,3,HOR BOAHe. HallMelibillag OCHelHeHHOCTS COOTBeTCTByeT Ospi 
aoHam (pHc. 82). 

flpHmeHsa rpacfriecialfi meraa, primar-AI B § 37, Mbi noarnam 

Hmarpammm, norT06Hme Hso6poxemium Ha plc. 78, 79, 80, onpeHennoumle 

CBeTOBOe H036p'<Helms B TO4Ke B B 3aBHCHMOCT14 

OT T.icaa 30H, yHatahmaloutHxcH B orsepaHH. 
AHanorwmas HapTHHa 63rHer Ha6aionarhcH 

Ana :moon TO4KH, seHcamell Ha AHHHH AB. PactleT 

KapTHHM B TO4Kax, aexcau(ix B HAOCKOCTH, nep-

neltal4KyagpHOH K AB, B ciropolle OT 9TOR JIHHHII, 

HeCK0AbK0 caoHcHee. nem) BHAeTb, LiTO Bellea-

CTBHe cammerpHH scero pacri0/10)KeHHH OK D.30 

AHHHH AB pacripeaename CBeTa B naaaHHoll 

11AOCKOCTH )10.3>KHO 661Tb cirmmerpHHHo, T. e. 

06/1aCTb oamilaHoson OCBellleHHOCTH AOMKFla pac-

noaararhcH K0.361.1e06pa3H0 01(0.10 TO4Kii B. IlpH 

no.axo,aHumix yCA0B142X 011b1Ta MO>KHO Ha6nic1aam 

HeCK0/161(0 KOHHeHTp1PIECKHX ofinacTen maHcH-

mymos H MHHHMyMOB OCBelHeHHOCTH, 11Aa6110 ne-

pefloAmuulx Hpyr B Hpyra. 
6) ,LtiuppatakHH Ha Hpyraont aapaHe. Ana 

TO4KH B, :lemma Ha AHHHH, coewsuouien FICT04- 

HHIC A C Hewrpom sHpalla (pHc. 83), notrpoemte 

TzPpemensi Hatt nepHyto aoHy OT Kpag sHparia Ho PHC. 83. CXCM3 ancppax- 
JIHHHH nepeceseHHH rumepxHocrm BOAHIA C KOHy- Hui Ha Hpyraom aucue; 

3oHm Hoc/poen' AAA 

COM, o6paaytom 	
,

aH Horoporo paHHa b — BTO- 	gempanHon T04KH 
2 ' 	 Imam B. 

pro army—Ho HoHyca c o6pa3ylow.etl b +X, 14 
T. H. flowropsw paccpicHeHHH § 35, nonyHum, VTO amnairryna cHera 

B B pima 110/10BHHe ammurryam, o6ycaoltaeHHon newt, OTKpb1T041 

301400. Ecam pasuep aHpalla Heseamc (oxBaTWBaeT manoe Homplecrso 

30H), TO Aet4CTI1He nepaoft OTKp61TOR 301161 npaHnivecial He OTAIPlaeTCH 

OT TheRCTBH4 HemanhHoll 30H61 CB060AHOR BOAHM. TaKHM o6pasom, 

ocseuxemocrb B TO4Ke B (palm KaK H B Hpyrmx TOVICaX AHHHH AB, 
110CTaT04110 yHanewimx OT sicpaHa) 6y:1er raHon MCe, KaK H B OTCyT-

CTBH11 smpaHa. BC.flea,CTBHe CHMMeTpH11 scell Haprinna OTHOCHTeAbH0 AB 
cHernan Totata B B cagapHeHa K0.3611,e1361MH acfflamil 4epe 1):101.11HXCH TCHH 

*) FlpH 3TOM, ouHaTto, pa3Mep OTBeBCTIIR ewe ropaaao Opahule k, Talc 470 

yCJI0B1451 apHmemmocrit hteroaa tpeaessi coOmprieHm. aeaciewreahno, Haupintep, 
a • X -

2 
= V25.10-4  C14 npK ac,--2,1) = 100 CA( H k= 5.10-5  CAS Hmeem 

•r- 5. 10-2  CA( = 1000k. 
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136 	 IIEHHIan T1OHTEHCA H ETO HPHMEHEHHH 	trn. 

• CI:len. 	mepe ymaneum oT 	B CTOpOHN KOnbIla CTaHOusiTca 

meHee H menee peammmm, noma 	OT B He nonymnTca pamHomepHam 
OCBeiMeHHOCTb. UPoTOrpasim, ninmeAeHHau Ha pHC. 84, nepemaeT peaynb-
Tana coomeTcalaymauero onbrra. 

FlapamomcanbHoe Ha nepsun mung.n. mammomemme, B cmay moToporo 
B camom nerape reomeTpiniema TeHH AOAWHa Hamomtmcm cueing 

TOLIKa, 6UAO BNABHHyTO flyaCCOHOM B 1818 T., npH 
paccmoTpeHmm memyapa (Dpenenm B flapmaccmoll ama- 
Aebnlm, KaK AOKa3aTenbCTBO HeCOCTOATeAbHOCTH pac- 
cywHenHH 4)peHena. OmHamo Aparo npoHamen COOT- 

BeTcTayKnumn 0111MT H nomaaaa, HTO BNBOAN nyaCcoHa 
COOTBeTCTByMT AeRCTBHTenbHOCTH H, CileA0BaTenbH0, 

AMU, nommpumawT Teopnio 41perienm *). 
?Ram ycnexa °num Heo6xommmo, 111106b1 ITO smpaHa 

Plic.84.HapTHHa xopoulo COBmeu.MIACH C pparanaamH 3OHN, T. e. upaH 
amppaiolna Ha 
xpyraom ancxe 	HanpHmep, CTanbHNe illapHKH OT inapmmonommintimmom. 

KaK ywe yflOMBHan0Cb B § 35, B TOM carme, xoraa 
mpam nmpalla H1delOT HepomHocm, cpamtaimue c paamepamm cppeneneson 
3011131, pactieT H onuT 110Ka3b1BaWT, 11TO 9KpaHMIIK CiyAeT uaropaumaTb 
CBeT. 

8) ilOpaxxxli Ha Rpm° axpaHa, Ha yaxa max, Ha yaxom 
AAHHHOM axpaHe. Aim paccmaTpHmanm AO CHX flop npenUmma TaKOH 

(popmN, Ana KOTOpUX nocTpoeHme KOAbaeBNX 30H 0Openenm ABAHAOCb 

ymo6Hum meTomom pemeHmm mAanH. flpaicrunecuM Ooabuaoe aHameHme 
mmeioT Tamwe }mime cnymaH, Hanpumep npoxcommenme cmeTa mepea }Talmo 
meal, HAH MHMO supaHa c peuxum npumonumilHum xpaem, npmpbmam-
InHM Haab cueTorion BOAHN (nonynnocmocTO. B 9THX caynaax KOAHlie-

CTBeHabig pacifer Haonmaemoil KapTHHU 110 meTomy monbnemmx 30H 

lvemenm Heymo6eH, Tam tram npsmonaHehHiatt mpan smpama He mumeameT 
nenux mon, a nepecemaer (pmc. 85). IlosTomy ymeT mencTemm ma- 
CTINHO OTKpNTNX HAN 3aKpbaNX 30H aaTpyianuTeaell. 

Petueume maaamm -moweT 6b1Tb sHamirrembHo ympouteHo, ecam paao- 
&Dem nouepxHocTb BOnHN Ha 30Hbl HeCKOnbK0 HIRAM 06pa3OM (pmc. 86). 
IlycTb 	-- ceeTsnuaacu TOLIKa, 13-- TO4Ka Ha6A10AeHHH, 	nouepx- 
HOU') apepmmecmon BOAHN H 	oecuoHeinimR supaH, '<pan xotoporo 
nepneHauxyanpen K INIOCKOCTH mepTeua. 143 TO4KH B npomemem B Ha0- 

CKOCTH mepTewa AHHHH .49A40, BA41, B242, 	H 13A41, 13/142, 	oTnm- 
malow,mecm no mime ma X/2. Ilepes newrp A num 	A42, A4; 
▪ T. A. npomemem tinocKamu, napannenbuue pe6py smpama D, it 

*) CeeTnoe HaTiii,4111K0 	HemTpe reomeTpmmecmoR Temm, oT6pacumaemok 
mappixamH paaHoro paamepa, Ha6Juoaaa Mapaaball (1723 r.) If, 110 -slommomy, 
elite paHbute .Reiumb (1715 r.), xoTH yxaaamta "leaking HeaocaaTouHo acHbi; 
onHaK0 9TOT OfibiT ocTancm Heaamememmum 6un 3a6biT, H60 HINIeHHe nmcppaminut 
He ouno -forma 1101151To. 

monuen 6UTh TWIHNM xpyrom. YAO6HUMH HBAHWTCH, 
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§ 38] 	 EIPOCTE1111111E AV141PAKIIHOHHEIB flPOBIIEMbl 	 137 

paso6bem TaKHM o6pasom 410BepXHOCTb BOaHb1 Ayramn 60ablIIHX Kpyros 

ma ayHKH, 110A06140 TOMy KaK 110BepXHOCTb 3e13.1111 HeAHTCH mepmamanamn 

Ha noaca. B oTantme OT memanannon cenoi 110BepXHOCTb BOAHM paa, 

 onsaerrca na llyHK14 AyraMH, pacnoamxemmamm ma neparmom paccToannn 
Apyr OT Apyra, H B COOTBeTCTBHH C 9THM 11.110114aAH AyHOK He 6yAyT 

paanu memay co6oR. Pac-
cymcAeHna, aHaaorromme ripll-
BeaeHHHM B § 35, noma-
Agra', irro paccioanan M o M i , 
A41A4 2, ..., a caeAonaTeab- 
HO, H rmoutaan COOTBeTCT- 	t46 
spoutlix aymox, OTHOCATCH 

Me/Kay C06011 npabananTeab- 

A 

Pile 85. nepecemome 30H 
(Ppenena npailom C npa- 

monimeArimm KpaeM. 

PHC. 86. Paa6metwe dnaonTa 1301111141 Ha 

AyHKH, anaaorremme 30HaM 34pelie.113. 

HO KaK 1:0,41: 0,32 : 0, 27 : 0,23: 0,22 :0,20: 0,18 ; 0,17 H T. It. 1. 

Max BHAHM, nammun nynox no mepe yaanenna OT noaocm 440  Om- 
earoT cnanaaa oven'. 6mcTpo, a aaTem meaaemnee. CaeToaoe no36px- 
AeHne H3 COOTBeTCTBy10111fiX TO 11eK 3THX flyHOK AOCTHCaeT BB 11/40T1180- 

110.30>KHEIX dpaaax, KaK H TIN 30HaX, paaarrblx no o6u4Homy nocrpoemno 

cDpeireaa; OAHaK0 am:Lawry/m.1, 06ycaosaeumbie AeRcTmem nepson, BTO-

poti H T. A. aynox, yomaaloT 3Ha 1114TeabH0 6NCTpee, 14eM B cnynae, 

pa306paHHom B § 35, n6o, xpome yaeannetom maxaoma 11WOHTa B0/111b1 

K 1114HHH MB, naoulaAn nynox aameTno ymenbulatorpa no mepe yAane-
HMI OT nonioca. 

nOab3y3Cb yKaaaronam paaaeaennem 110BepXHOCTH BOAHbl ma 30Hbl, 

MN C 66ab11111M yA06CTBOM mcoxem BE4110AHHTb pewenne naval no rummy, 

pa3o6pannomy B 1111. ii 6). 

*) Tina npocrorm paegeT Bb11101111eH A/13 naoexoro 43iponra, 3TO 31)11yeTHMQ 

MOO KIHIB1131la E Heaeanka. 
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138 	 nrininEn nOtIrEHEA H Ero HNIMBHEHHA 	 inn. viii 

§ 39. Crilipaab Ropm a nimmelielme ee Ana rpatmtlencoro 
peulemm g114)pammolutkix sang 

n0a06H0 TOMy KaK Mbl 110C/p0Hall netcropHro anarpammy AAB yea 
nencraHa pa3.rtil4HbIX KOabLIeBTAX 30H (CM. § 37), MO)KHO HOCTpOilTb 
rpatpunencH nHarpammy nencreHa panautmmx ByHOK. Onemum°, nony- 
WITCH TaLone minima B ipopme cnapaan, oamaEo BCaeaC/Bile p3311ililHA 
B nammazoc nyHoE aeilC/Bile HX no mepe ynaneHHa OT merapanEHon 
TO9Kil BOAHbl (Tonna MO 6mcrpo younaeT, oco6eHHo B6A11311 Mo . 

B COOTBeTCTBHH C 9THM seicropu, 
H306pawaloimite ReaCTBH51 no 
cataya)mmx ynacTmos Eamnott 

6bicrpee yomaalOT no 

KAMM, 4eM ` B caymae nocrpoenna 
§ 37, cooraercrepotuero paa- 
6Herano Ha 3OHbI Opeuenn, H CIIH- 
pa.rtb nonynaerca 6o.nee nonoroll. 
OHa Hao6panceHa Ha pHc. 87, 
npu4emT04K11 F_ H F+  npe,a- 
CraBAHIOT 110/110Cbl, K KOTOpbIM 

' cnupans npHommaerca acumn ro-
TinleCKH. BeTBb OB1B2 F_, 
ampamatoutan Aencrane nenon 
110/10Billibl BOaHbl, COCTOHT 143 

ynacncoa, Hapan/leilbHbIX COOT- 
PHC. 87. Cmpaab Room°. 	BeTCTBrOILIMM yilaCTKaM BeTBH 

0.A1,42  ... F+, H3o6paacalow.Hm 
4encrane HpaBOH 110/10BHBbl, H60 cooTnercrapowse mac% BOJIHN pac-
nonoweHm cHmmerpfitmo OTHOCHTeabH0 TOHKH B (pnc. 86), AAR KOTO-
pOil BeaeTCH BblilliCaeHHe. TaKHM 06pa30M, o6e BCTBH KpRBOil CHM-
MeTpHillibl, TM/Ca 0 fffililleTCH TOLIKOil nepern6a, H npamaa F _OF+ , 
coenuHaloataa 110/110Cbt CHilpaBH, 06pa3yeT yon 45° C KfiCaTeAbilOn 
B TOillie 0. 

BliaTpaMMa 9Ta nocrpoeHa Kopmo H HOCHT Ha3BaHHe CnupanM gOpH10. 
OHa aaeT BO3MOHCHOCTb /paCIM4eCK0r0 perneHila .0.4143paKKHOHHbIX aanan 
paccmarpHnemoro Tuna, Eoropme Oman aHaakrrHmecEn peweam OpeHe 

em C HOMOHIblO HH/e/paa0B CHellHaAbH0/0 BIWA, nonynnaunix Ha3BaHHe 
Hirrerpanoa OpeHeasi *). 

lionbayact, Ulna/MI° KOpHIO, MO)KHO KOKHileC/BeHHO peillaTb 3a4a4H, 
nono6Hme ynomaurrmm amme, T. e. 39.1a4li 0 ai@paKIIHH Ha HpeilHT-
CTBHHX, OrpaHHileiltiblX flpHMO/WHefilibIMH KpaHMH. AMKAHTyaa mone6amth, 
06yCJI0B/MHHa8 KaKOil-1H60 ilaCTWO CBeTOBOil BOJIHbI, BblpaWaeTCH BeKTO- 

*) Onncamie reomerpnneaua CBOACTI3 moan Kopino, moron ee nocipoe-
HIM H CM1311 C pourerpanamu 43peuena MOHCHO HailTH B JB060M Hypee TeOpeTHile-
CKOil onrHKH, Hannamern FL. A p y A e, °mama, OHT41, 1935. 
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PHC. 88. .0.0pamma Ha xpaw 
sxpaHa.- 

§ 39J 	 CUNPAA6 KOPHIO 

pom, sambncalow.id y4aCTOK enmpanm, COOTBeTCTBy101110 RaHHott 
BOJIHbI. ReACTBHe nett BOAHN, T. e. BOAHIA, He 3aKpbITOA HHKaKHMH 

IlperIATCTBHAMII, mao6paauTcs sextopom F+F 	C0eAHHAI0IMIIM KOHUbl 

crimpanx. 
PaCCMOTpHM B KatleCTBe npmmepa npmmeHeHme•cruipanm Roptuo 

K pa36opy Honpoca o napaxmmH Ha 'gam Hicpana. Ocnememnoi8 
B TO4Ke B (pnc. 88), nemuten Ha 

rpaHmue reometpanecHon TWIN, onpe-
nenaeTca nencTemem nonommi no- 
BepXHOCTH BOJIHbI, H60 wropaa !MAO-

BHHa nplixpbyra stcpaHom; 9TOMy CO-

OTBeTCTI3yeT Ha Harnett nitarpamme 
BeKTop OF+ , coenmthnoinan HeHTp 
cnHpanH c ee nonwcom F+ . Tax 

Hal< OF+ =-2- 	_, TO aMIIMITyAa 

B Tonxe B paHna nonomne, a ocae-
weHHOCTb—tleThepTH OCBellteHHOCTil, 

Ha6.410AaeMOA B OTCyTCTBHH 9KpaHa D. 
rIpm nepexone K 'Donau" BK no- 
AMC HOJIHbI CMeLlIaeTC51 BrIpaBO, Talc 

4TO AAA TO4KH B2 OTKpbITa BCA 

(Tama II0A0BHHa B011Hb1 H 6011MIlafl 

HMI MeHbIllail 4acTb neso6 II0110- 

BHHIA. 1109TOMy aMIIJIHT)/Aa oyAeT 

011peAellaTbC51 BeKT0p0M, C0eAHHAW- 

u1m F+  co ace 6onee H 6onee OT- 

Aanellmumm TonxamH cnmpanit, T. e. 
eerropom F±B i , F+B 2, F+B 3  H T. A. 
PHC. 87 BOKa3b1BaeT, 9TO BeKT0p6I 

9TH npoxonat nepea pan maxemmy- 
MOB 615/16IIIHX, 4eM F+F_, H WM MH- 

IIIIMyMOB Men/AIWA, xem F+F_, 4TO COOTBeTCTByeT CMeHe MaKCHMyMOB 

H MHHHM}MOB B OCBellleHHCIA 4aCTH 9KpaHa. naAeHlie OCBellteHHOCTH 

B 06/1aCTI4 Te0MeTplI4eCKOR TeHH BL, me sxpaH D ampbthaeT BCe 

60111,111y10 H 60/11,11.1y10 tlaCTIa BOJIHIA, Ilp0HCAOAHT RAaBHO, KaK BHAHO 

H3 pHC. 87, me Hao6paaceHu nocnenoaarenbHme 3HalleHH51 aMIIJIHTyAbl: 

F+24 2 , F+A 3  H T. A. 
Hmea B mem pacnopmeHHH npaincabHo Hunepnermyto 

paab KOpHIO B AOCTaTO4HO 60/IbUIOM MaCWTa6e, MO)KHO HWITH KO- 

Autlemelme pacripeneneHme • ocseimeHHocta C noeTaTonHoR T04- 

HOCTb10. 

Cxema a OotorpaOmm pmc. 88 nepenawi HaNnonaemyw nitOpax-
mmoHxyw KapTMHy, non xoTopoll eunepowno Teoperminecxoe pacnpene- 
Aelikle OCIlletaeHHOCTH. AHaJlOrIMMO MOWHO MCCJI8A0Barb AeliCTBHe y3KOr 

6eCKOHe4110fi wenH HAH y3KOTO 9KpaHa H T. A. 
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140 	HPHHHHfl riammea H 1g0 HPHMEHEHHA 	 VA. vw 

§ 40. 3ame9alms OTHOCHTCRUHO ripmmuna 

PaccmoTpeHHue Hume npnmepu nomasunaxa C HocTaTomHofl y6eAn- 
TMAIMOCTW0, 4T0 BM4HCAeHHH (aHaamammemme H rpaWmmeame), Biln0A-
HeHHHe Ha OCHOBe nocTimaTa clveHean, AaWT npasHabHoe sHamerme 
pacnpeAeaeHmi ocaeweHHocTm npm HBAeHHAX. AWITaKHHH, T. e. nom-
amoT npasHamo OTMCKaTb amtuzumydy pesymampymmen BOAHM, ecnH 
paamepu npenwrcammH Ham oTaeftva 3Ha4HTeAbH0 60AbWe AAHHN 
BOAHM. 

flpH 9TOM, oaHaxo, Heo6xoAmmo cAeaaTb caeHymmme samemaHHn. 
Bo-nepaux, npH BM4HCAeHHH peayabTaToa HHTepWepenim snemeHTap-
HMX BOAH ITHX0AHTCH npearwaaraTb, 4TO amnanuaa, ooycammwmae-
Haft acnomoraTemmumm HCTO4HHKaMH, 3aBHCHT OT yraa HaKnoHa 
memay HOpMaAbl0Kcymectepow,emy ymacycy ecnomoraTemmon mosepx- 

HOCTH H HanpaaneHmem B 104Ky B, AAH KO- 

Plic. 89. 9epTem, npeA- 
B HyAb aim q)=- it/2 (p)m. 89). CraB1121011.(1411 3aBliCHMOCTI. 

ammurryAbt BTOpINIMIX 80.11H 	Bo-BTOpbIX, CAeAyer OTMeTHTb, 4TO BO acex 
OT yraa gyp. 	 npuwecimpomnx paccywAeHmmx mu cTpem- 

aliCbonpeAumm amnamuay pesymampylowen 
BOAHM, He saTparftan aonpoca o ee Waae. Jinn 6onbaumcTea saaam 
monpoc 0 (Pa3e He mmeeT 3HalleHHH, H60 HaCluirepecyeT HHTeHCHBHOCTb 
peayabTmpymneft BO/HM, KOTOpaH nponomwoHawma geaapanky an4u-
nydu. ECAH me npommiecTH H BM4HCACHHe peayiwTHpyloweft (Imam, TO 
mwausaeTcn, 4TO ofia oTimmaeTcn Ha 7C/2 OT Ha6a10Aaemoft 3/0 aux() 
BHAeTb, Hanpnmep, 113 pmc. 80. HanpaimeHme KpHB0t B Hamammoft 
TO9Ke O, mu6paHHoe sa Hamano oTcmeTa, Time/ B Tomme HaftmaeHmn 
sHamenme )a3u icoae6awin, ooycacmaeHHoro Hefty:mem ftHTpanbnoro 
saemeHTa nepsoft 308M, T. e. TO miameHme 4m3u, moTopoe Oycao-
BAHBaeTCA pacnpocTpaHeHmem cmeTa no npsmon LB (pac. 73). STO H 
eCTb TO miameHme Imam, KOTOpOe COOTBeTCTByeT AeRCTBHTeAbHOCTH. 
rp4mx )xe Haw nomasusaeT, 4T0 pesyabywymumH amomp ON nosep-
HyT Ha 90°, T. e. pesymbncymnuas Wasa oTcTaeT Ha iv /2. TaKHM o6pa-
30M, Homan 4pmHeam, npantimmo saHanag aMriiiH77111,1 acnomoraTeab-
HMX HCTO4HHKOB, Heyammo onpeibeaneT HX (i)aam. Awl Toro 4a06b1 
flOATINTb npasmumbal pesyAbTaT H B OTHOWeHHH- ta3N, MM AOAHOHA 
&um 6bi B 9TOR macTH H3MeHHTb HOCTynaT GpeHeAA H npHnmcaTb 
scnomoraTemmbm HCTO4HHKaM 41a3M, ymeammeHnue Ha 9t/2. 

liaKOHeA, cpopmpmpowm clveHerm He ycTpaHmeT TpyimocTm, xapax-
TepHoH Ane npHimmna rmftefta B ero nepaoHammabHoH Mopme m co-
cTonweft B TOM, 4T0 H3 Hero cemayeT Hamme Aayx BOAR: OAHOR, 

Topon seAeTcm Hummcamme. 
8 Ilosepxmocm S noao6na ceeimmeften HO-

BepXHOCTH, TaK 4T0 amnamTpla Tem MeHbWe, 
mem 6oabwe yron mcnycxammm. OHa HmeeT 
Hamftiabwee wiameHme Ha pmmyce, comaAam- 
iftm c Hopmaabm (p=s0), H o6pawaeTor 
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§ 40] 3AME4AHHH OTHOOHTBAbH0 nennunnA NORVEHCA--OPEHEASI 	141 

(laymen anepett, OT HCTO4HHKa cneTa, upyrofl, noctpoennofl TaK 

KaK ornowcniitam saemenTammix BOAH, HO nanpantiennoft Apatite, 

K HCTO4HHKy. 

OTpnuanne o6paTtion BOAHN awunotmeTca 	H3BeCTHOR cTenetin 

B uonytuetum 4Tel-wag o 3aBHCHMOCTH ammanTyttu BTOpH4HNX BOAH OT 

yraa y mwatty.nopmanbe K ncnomoraTeatitioR nompxnocTit H nanpa-

mennem na T04Ky HAAN:WHIM Cortmcno sTomy uonyntennio amnan-

Tyra )(Unmet RO mepe nospacTanna yraa y H CTaHOBHTCH paano8 

nymo, Korn a6comotwan nemeitina y palm HAN 6oaune 90°. Nic. 89 

nonctineT 9TO itonyntenne,nwelem Omatinne amnantyttu npeacTatianeTca 
}Aunt-mem TOAULHHN KpHBOR. TaK KaK npn y > 90° amnatayaa Opa-

unaeTca B HyAb, TO ApaTtiaa BOAHa HeB03MOHUla. CIAHaKO, KaK ywe 

yKa3MBaA0Cb, monymenne OTHOCHTeAbH0 pacnpettenenna amnanTyu eCTb 

'onetime/HA-ma ritnoTeaa nptinunna (tpenean. Mown° CAeAaTb 'WHAT-

HUM OTCyTCTBHe o6patnotl BOAHH um/gm:wow/1 paccpattentumn. /1,e14- 

CTWITeabH0, H3 KaWAOR TO4KH nompxnocTit S aoamyntenme pacnpo-

CTpatnieTCH H anepea, HmanA. Ho nepeo nosepxnecThw S BO3MyliteHHH 

eute HeT, H 'Lauri:me CBOAHTCH K 06pa30BaHHE TaKOTO BO3MyUleHHH, 

aoTopoe MN ‘41 naeammaem. fled(' 	S noamywenne pae qualm, 

H neftotme OT S CBOAHTCH K Tomy, 4TO6N 9TO npnweantee BO3My-

uterme KOMReHCHp0BaTb. B peayabTaTe o6onx tteilminfl--npamoro H 

ofipaTHoro--ammymemie npoxodum gepea S H pacnpocipaimeTca 

Aumwe HanpaaneHHH a B. 
Ai-materna, nonwenoweil 9TO paccputtenne, moweT CAyAMTb pac-

npoctpanetwe Totwaa no pay conpnaacaumeaca wapoa. Map, Ha 
KOTOMAR natieTeil c canon CTOpOHN upyron wap, tteWopmnpyeTca H 

saTem, cTpemacb pacnpannupcn, CaM CTaHOBHTCA HCTO4HHKOM TOA4Ka, 

nanpamennoro oneped, Tau H nomad. Ho TOAMOK Hasail pacxo-

nyeTca Ha To, Troom ocTaHomab HaaeTemumn caagH map, a Tonacia 
anepeA cannraeT nepetuutA wap B nanpawiennn nepaonatimnoro 

TOA4Ka. B peayabtate TOA4OK nepettaeTcm OT wapa K wapy, noxm-

raach my ctopony--nnepett. 
Ha cTp. 134 mu yam ynomnitann, 4TO nocTyaaT 4Ppenensi, cartm-

tutin alm xapaaTepacTmal aTopHmHux Blom, HHTepcpeperma aoTopux 
ctbacHaeT ace npoueccm pacnpocipaHeHHa Bona, miasmal HeaoTopoil 
rHnoTe30, aoramcoa cDpeHeim. Hponeuenne pactieton HO meteity 

epetietia H cpatmenne 41X C ORNTOM notwaunaica, 4TO winoTesy sTy 

HaR0 HeCK0AbK0 H3MeHHTb: BBeCTH AOHOAHHTeAbHNR (INKT0p, y4HTN- 

BaKHRHR HaKAOH BCROMOraTeAbHOR noaepxnoctit K nanpasnetime 
cumin, o6ocHcamTb Ao6amymumm paccpageHHamm oTcyTcTime ofipaTHog 

n 
BOAHN H3MeHHTb nava/161qm Waay BTOpH4HNX BOAH Ha iF. cumnep- 

aaa aonoaHeHHa npHaneaawTca a3 coo6paweniA 6otwe 	meHee 

Harnammx, To onepeacettmeiOaau Actuttaetcn intern gem-to twin-

CTBeHHUM)), KaK aupatimeTcn Panel B oBoanoion Teopint cneTwo. 
KoHmo, nocaoabay nocTyRaT dapeHem aaaaeTca He gem HHatm, 
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142 	npuliamn rm9ruda H Ern n110m1HEHHA 	(DA. Vili 

HeKOTOIMAM pemenTom, maximum o6u(Hft mercy], peuleHHH aanam BOAHOB011 
onTmxx, TO 04eBHAHO, 4TO H amnoHameHenHe sToro nocTynata He 
npenceramAgeT HH4eF0 oco6eHHoro, npocTo 6onee TulaTembH661 aHanma 
noxaaUmaeT, mTo HAW 00AIROBaTbC51 HeCK0AbK0 HHUM pmenTom petue- 
HMI monHosux sum ofiecnemmeaxnumm nymmee cornacHe C onuTom. no cylnecTmy, pa6oTamm 43periensi 6una nocTamnema Ha THepAylo 
nommy BOAHOBaH °min, parbACHeHU B OCHOBHNX mepTax mce cylme-
cmementhme TpyAHOCTH, npencTamnmemue HBAleHHAMH AH0PpaKRHH, H 
BblACHeHO sHameHme AAHHU CBeTOBOR BOAHU AAA 9THX HmnemmR. 

BnocnencTemm (1882 r.) MHp5cro0 noxaaaa, 4T0 OpHHHHH MOP-
relica--cDpeHeam moweT 611Tb nonymen H3 nwpcpepeHunanbHux ypas-
Henmft 011THKH (H3 BOAHOBUX ypamileHHH); npH 9TOM mce oTmemeHHue 
HaMH nonpamio BX0,ART aBTOM8TH4eCKH. 

B TeOpHH KHpXr04/8 (palcrop, onpenenamuna • MBHCHMOCTE, aMRAH-
TyAbi OT yrAa cf, BIA4HCAReTCA, HCX0.101 H3 oOujux nomoweHHH TeopHo, 
npH4eM oxaabmaeTca pamHum 1 ± cos 
	 , T. e. o6paulaeTca B HyAb 

AlOM Him p = 180°, a He npH ID = 90°, ma nptanoaaraaocb (1)pellenem. To 06CTOATeAbCTBO, 4TO 43peHenb nonymun ApaBHAbHUR peaynxraT npH 
HenpammnbHom nonylmeHam, 061HCHHeTCH HeT04HOCTWQ ero meTona BU-
4HCAeH101. ConHaxo H Teoptui Kmpxrcap He CB060AHa OT nexoTopux 
MaTeMaTH4eCKFIX H 043H4eCKHX monyineHHH. B 4aCTHOCTH, H B meTone 
Kmpxrocka me npmHmmaeTcm BO BHHMaHHe BAHAHHe BelMeCTBa sxpaHa Ha CBeTOBOe none B6AH3H Hero, 4TO, KaK MU yam ynommHanm, He 
COOTBeTCTByeT AeRCTBHTeabHOCTH, XOTA H meneT AHIllb K He3Ha4HTeAb- 
HUM OMM6KaM B Tex CATMAX, morna paamepu oTmepcimft menmxm no 
cpamHemm C AAHHOR BOAHU. Wwww, HecmoTpft Ha 9TO orpaHnmeHme, 
meTon epenena--Kmpxrolm mmeeT orpomHoe allameHme AAA 6onb-'nor° xpyra 3aAa4, HBARACb eAHHCTBeHHHM npaRTHmecamm nyTem HX penleHmsi. 

CTperoe pelneHme nm4ipaimHoHHux aanam xax aanam o pacnpocTpa-
HeHmm snexTpomarHmTHux BOAH B6AH3H npernacmft ynanocb ARUM xaa cpasHmTenbHo HemHorompicneHHux (4-5) cnymaem. Tax, 3ommep4enp2 (1894 r.) pew aanamy nmppaHuHm Ha xpalo mum° npoHowfwero 
sKpana. PacxmxneHHH mewny peaynbTaTamm TeopmH 3ommep(pensma H 
TO4HUMH HamepeHmamn MO)KBO, 110-BHAHMOMy, OTHeCTH 38 cmeT HeB03- 
MOWHOCTH TO4H0 OCTHeCTBHTE. Ha onuTe ycnommm TeopHm (peanbHuH 
smpan me mo)KeT arm cnenaH mneanbHo npoaommAmm, 

OCCROHMO 
TOHKHM H 'Amman mmeanbno °mum KpaeM, KaK npennonaraeTcH npH 
TeOpeTH4eCKOM paccmoTpeHmm). COKOCTaBaeHHe stop° H HeKOTOpUX 
npyrnx cnymaem, paao6paHHNx no meTony, aHanormmHomy meT6ny 
3ommepcpenb4a, noxammaeT, 4TO npm6inmeHHam Tpalcromica Ha OCHOBe nplimutna 1'rofireHca-4'peHeasi HaeT AOCTaT04110 xopowee npH6mHae-
Hoe AAA He 04eHb 60AbWHX AH(OpaKHHOHMAX yrnom. B COOT-
BeTCTBHH C 9THM MU H B nanbnefhuem 6ynem LUHp0K0 00/1630BaTbC8 
meTonom 4Tenenm, HOMHB, KOHMO, 06 yKa3aHHOM orpanmmem. 
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§ 41] 
	

ANGPAKMHB 4PAYHrOtEPA OT WMAH 	 143 

I- JIAB A IX 

/1114)PAKI(HA B IIAPAJIJIEJ1bHbIX JIPLAX 
(1.11441PAK11,1451 tPAYHFOGEPA) 

§ 41. )04)patakmn .1xpayftrotpepa OT Kenn 

Jjo CHX nop mu paccmaTmanH nwppamuno cepepnvemoR BOAHM, 

H3y4aR AH(OpaKIIHOHHyl0 KapTHny B T04Ke, ne)Kamen Ha KOHe4HOM pac-

CTOHHHH OT npenaTualw. IIMeHHO 9TOT THn aonpocoa 6un nconeiwpaH 

(Ppenenem, nosTomy wuppamwoHnue RBAeHHH sToro pona HaabwmoT 

o6bwilo nwppamnueft (DpeHena. 
(13paynrocpep (1821--1822 rr.) paccmoTpen HeCK0AbK0 HHOR TNn 

HBAeHHH. B pacnonoweHHH (DwayHrwpepa Tpy6a Haaowinacb Ha °via- 

neHHuh HCTO4HRK caeTa (HanpHmep, =AO H Ha6310AELACICb H3o6pawe- -

Hue ero B6AH3H (pokunwon RAOCKOCTH Tpyou gepea ee wcynap. 
rlepeA 061.eKTHBOM Tpy6u nomentancH 9KpaH C oTaepcTwum, 

B 60AbIllen HAN menwneR cTeneHH nplowNwwwwn OoleKTHB. ()Kam-

Ant., 4T0 BHA Hao6paweHHa 3aBHCHT OT paamepob H 4 opMN STRX OT-

BepCTHn. TOBbK0 Tom, Korn ompuTa AOCTaTO4HaR 4aCTE,  061eKTHBa, 

Hao6pawerme HmeeT BHA, TO4H0 BOUTOH3BOARIMHn 4opMy na6amaae-

Moro arbeica. I-1pH ymembulemin we pa60TaKHMen 4aCTH 0613eKTHBa 

HaoAKIlaeMaH IcapTnna B 6onbweR NIIH meHbweft• creneHH HmasmeTca 

H MOHMT AMKe COBCeM He HanOMHHaTb(00pMM HCT04HHKa. TaK, HanpH-
Mep, npH Ha6A10ACHHH CBeTRIMenC51 HHTH 4epe3 06beKTHB, npHKIMATIAn 

9KpaHOM C y3KOfl ntelibM, Ha6AMAaeTCH pa3MbrraR 110A0Ca C HeCK0Ab-

KHMH maKCHMyMaMH H MHHHMyMaMH. 
TaKHM o6paaom, imoopaweime, naaaemoe o6texTioom, eCTb Kern 

AH()paKUHOHHaR KapTHHa, BO3HHKaKHAaR 6Aar0AapH OrpaHH4entin CBe- 

TOBOTO ny4Ka. 
3T0 OrpaHH4eHHe OCylMeCTBAHeTCH TaK Haabmaemoli anepTypHon 

nsupparmoft arbeKTHria (CM. § 78), pow, xoTopoR B npocTennlem cny- 

ime HrpaeT onpam xalwil-aH6o AHH3M OoteKTHBa HAN CnelfliaAbHaff 

AHa4)parMa. ilpH 3Ha4HTeAbHOM OTBepCTHH 06teKTHBa enHp0KaR anep- 

- TypHaB Alla(PparMa) na6monaemaa nwkpamwoHnag Karina xopowo 
-BOCrip0H3BOAHT BHA 061eKTa; ripH MRAMX pa3MepaX anepTypHOn AHa-
CtIparWA H306paWeHHe MOWeT CHAbH0 (AO Hey3HaBaeMOCTH) OTAH4aTbCA 

OT 06 -beKTa. 
TaK KaK Ha6AWIAeHHe nO OnHCaHHOMy MeT0Ay BeAeTCH B nAOCKOCTH, 

COnpBWeHHOn C nAOCKOCTWO HCT04HHKa, T. e. B TOM MeCTe, rAe CBeT 

CO6HpaeTCH AHH3On Tpy6N, TO RBACHHe 38a4HTeAbH0 BbnirpliBaeT 

B HpKOCTH, H Ha6monewle nwppamwoHHoll KapTHHN OftergaeTCH. 310T 

Tan AH(PpaKUMH, rAe paCCMaTpHBaeTC0 AH(PpaKILHOHHaH KapTHHa, o6pa-

306aHHaR napaiMeAbHUMH Ay4aMH, n0Ay4HAHa3BaHHeAH(tpaKHHH (DpayH-

rO(Pepa. 
XOTR nplunwnHanbuo tbpayHrocimpoaa napalum ne omptaeTca 

capaccmoTpeHnoftabue.awiTaxwmcDpeHeng,Tem He menee nomo6Hoe 
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144 	 AH.PAKHRH B nAPAAARAbHMX AY4AX 	 Im. tx 

paccmoTpetme uToro cayman HBAlleTCR nemma cyumecTneHttum. Ala-
Temamtnecmin pan6op MHOTHX BaWHMX caynaem antpatatim tlipayHro-
cpepa He TpyaeH H HO3BOAHeT AO moHma pampaooTam nocTanaeHHym 
mummy. HpaKTMCKH we 9TOT Carla BeCbMa naweH, H60 OH HHAOAHT 
npnmeHelme npn paccmoTpemm butornx monpocom, macammmucca aen- 
CTBHR OHTH4eCKNX nimoopon (ARtpaKUHOHHOR pemeTmH, OnTH4e004X 
HHCTpyMeHTOB H T. A.). 

17CROBHH, 6AH3KHe K yCAOBHHM itipaynrocpepa, MOWHO OCylgeCTBHTb, 
nomecTim maamn HCTO4HHK cneTa Oxyce AHR3M H CO6paB CBeT npm 
Lk/MOIRA BTOpOR AHH3b1 B HemoTopoft TOLIKe empatm, pacnottomeHtioro 
B ee (POKaAbHOR nJOCKOCTH. 3Ta TO4Ka CAyWHT Hao6pawetmem HCT04- 
MICH. ilomeman meway AHR3aMH 9KpaHM C OTBepCITHMH pa3AH4HOR 
HeAH4RHM H tOpMM, MU MeHHeM XapaKTep AlOpaKHHOHROR KapTHHM, 

nmammmencn mopawenliem; B HaBRCHMOCTH OT panmepom H impmm 
OTBepCTHR ,MCTI) cHeTa nORACT HO Tem HAN HHIAM HanpanneHnom H 6yAeT 
CO6HpaTbCH B panammmx TO4KaX nimemnoro mcpaHa. B penTabTaTe 
Hno6paweitne oyaeT HMeTb BRA WITH& OCBeUReHHOCTb mcrroporo me-
lineTCR OT mem K mecTy. PeU1HTb mummy AIRPpaKaHR-3Ha4HT HaRTH 
9TO pacmpeaeaemie ocnetmeHHocTH Ha umpaHe B SaBHCHMOCTH OT pan-mepon H tkopmm npermacTentt, nemmemottmx anckpammtno. orpamt-
qHMCR pasoopom Hanficmee npocTmx H B TO we 'Tem' Hatiftaee maw-
MAX CArlaeB, K0TAa OTBepCTHe HMeeT cpopmy nimmoyrommtma H mpyra. 

rialt6cmibmee aHanetme nmeeT cayman, }corm npumoyrommoe oTeep-
cime HmeeT HenHanicremmyto timpHHy H 6ecmoHemtlyto AAHHy, T. e. 
HBAHeTCH meamo. Hpalannecmn, KOHe4H0, AOCTaTO4H0, 4TO6M AAHHa 
6bula 311a4HTeAbH0 60AbWe InHpHabl. TaK,npmLURpHHen 0,01--0,02.um 
AAHHa B HeCK0AbK0 MHAAHMeTp0B MOWeT C4HTaTbCH 6eCKOHe4HOR. 
B 9TOM carme nao6pawetute TO4KH paCTHHeTCH B CRLHOCKy C MaKCHMy-
MaMH H mummymamti, HO HanpaBAeHHIO, nepneHANKyinipHOMy K MeAR, 
H60 CBeT AR4TaTHpyeT BnpaBO H BJeB0 OT WAN. flpH nonopammtatmit wall OKOAO OCR Tpyom BCH martma 6yamT TaKWe HOB0pa4HBaTbC51. 
ECAH Ka4eCTBe HCTO4HHKa Barb CBeTRUWKICH HHTb, napaaaemmym 
menH,To panammme TO4KH HRTH 6yAyT HeKOcepeHTHNMH MeWAy CO6OR 
HCTO4HHKaMH H 061nAH KapTHHa 6yAeT npOCTNM HaA0WeHHeM KapTHH 
OT TO4e1HOTO HCTO4HHKa. Aim 6yTtem Ha6amaaTh Hao6pawetme HHTH, 
paCTAHyT0e B HanpaBileHHE, nepneHANKyARpHOM K HanpaBAeHAM WAH, 
T. e. OnHTb-TaKH MOHleM OrpaHH4HTbCH paCCMOTpeHHeM KapTHHN B 0A- 
HOM HumepeHHH. 

IlycTe BOJEM naaaeT HOPAWAMO K nAOCKOCTH IngAH. rIAOMRAb 
LUe3H MOWeT 6b1Tbpa36HTaRapuptaix naparumammx noaocom pmmon 
LURpHHM. KAWAaH H3 TARED( noaocom aoaama paccmaTimmaTbat mam 
HCTO4HRK HOAH, npHtleM (WM BCeX 9THX BOAH OAHHaKOBM, H60 npH 
HOpMaAbHOM naAeHHH nAOCKOCTblHeAHCOBnaAaeT C HOBepXHOCTIA)BOAHM; 
KpOMe TOTO, H HMHARTyAbl Han= memenaplimx BOAH 6yAyT OAHHaKOBM, 
H60 BM6paHHMe 9AeMeHTM HMelOT paBHMe nA0111aAH H OAHHaKOBO RaKAO- 
ReHN K Hanpacutemim Ha6ammtemin. 
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§ 41] 	 1IHOPAKM01 SPAYIWOOEPA OT NOSH 	 145 

5TH ABB 06CTORTea6CTBa — paBeHCTBO (I)aa *) H paeencreo awl/1H-

Tyn — speeebisailito ynpolliaarr aas rpacjimsectose, Tait H aHanturasecicoe 

peilieHHe paccmaTpHeaemoR saAatm. 
cpaclinseciat pesynvrax CiO>KeHNSI .4951 nio6otl TO4KH sapaHa mon<ex 

GUTS npentraenen BeKTOpH6IMI4 nHarpammanoi pHC. 90. 

,E1Harpamma a COOTBeTCTByeT HanpaeneHmo Ha6moneHH6 	0 K 

nepriatasanbitomy HanpaeneHino B0.1461, opt soTopoi snemeinapiale 

BOJIHbl He ripHoopeTaiar mucaaot1 

pa3HOCTM Os. Peaynwriipylowas 

amitincryaa s = A0 . JAHarpamma 6 0 
	  99-0 

COOTBeTCTByeT HanpseneHmo, npu 

KOTOpOM spathille 9J1eMeHTH XMOT 

pa3HOCTb (pas, paitHylo E, T, e. 

pa3HOCTb X09a, paeHyio X/2. Ha 

plic. 91 BNIITIO, 4TO 9TO Hamm- 

neHHe COOTBeTCTByeT ycnoemo: 
6) di  

ED= b • sin tp =-- -2- , 11 .2e b osHa- 	
Stfl 92=5. 

saex unwHity wenn FE. Pe3ynbxH-
py1ouiaa amnnicryaa empascaests 

240 e  
Berropom S 	n , NVO S 51B.151eTCA 

nuamexpom nonyospysaiocm,  AnN- 

Ha soxopoll pasHa A0 . atiarpamma 8 

COOTBeTCTByeT pa3HOCTII X0.9a. ay- 

gen OT Hpailintx 9XeMeHTOB, part- 5) 
Hon X, T. e. COOTBeTCTByeT Ha-

npaBnemilo, onpeaensemomy ycno-

intent: b • sin ip = X. Pesynbmpylo- 

latitta Ryan, T. e. B ysasaii- PBC. 90. 11144ipaautis Ha lite= rpailst-
Hom HanpaeneHHH ceeTa He 6yaex. yeeicoe eidtutenelaie pesynbmpponteil 

HeTpy910 BllaeTb, 4TO Hyneeas amivitaynbi A114 pa3niX HaepaeneHHA. 

amrinwryna 6y,aex COOTBeTCTBOBaTb 

xaance Haripaenemmo, spa KOTOpOM pa3HOCTb xaaa OT icpanimx snemeH-

TOB 6yaeT paeHa 2A; cnenyloinwil MHHHMyM cooxearcreyex pasHocnt 

xoua 3X 14 T. n, T. e. mmitimymbi COOTBeTCTBylOT 48.11paBneNNAM 

2A 	nA 

sin  P =  b 	b' • ''' b' 

rue rt — uenoe 44010. 

BAR aHanwntsecaoro pacsexa 144TeNCHBHOCT4 NO pa3HUM Hanpaene-

HHHirt lia4441eM eupas(eHite sonnu, nocunaemon sawnhim snemewrom 

B09461, H cyMMHpyeM NeNCTBHe NCeX 99eMeHTOB. AMBANTyAB BOAHEI, 

*) npN KOCOM naneinut Ipa36l B90Ab aoisepntocni =nit He 651/TM 651 NOCTORN-

HbIMN a 1434eHRSINb Ow no npotromy 3a8ony. 13814Merlelme H M 9TOM C.4y4aQ 

ne flpeACTaBNT 6on6u1oro 'myna. 

10 88s. 2178. F. G. nain;c6epc. 

s= AA  
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146 	 AHOPAKIDDI B HAPAAABAbHbIX AY4Ax 	 rm. Ii 

ooycaosaelmot1 TaKHM 9AeMeHTOM, nponopu,HoHaablia ero mime dx, 
T. e. pasha c dx. Mnomovre.ab c Onpe,aeAMTCH MS yCAOBHA, 4TO no 
HanpaHaemo = 0 amnawry,aa BOAHLI, nocbumemoil oceti uteablO, 
paella Ao, T. e. cb= Ao  HAH C = Ao/b. TaKHM 06pasom, cseToBoe 

soamyntemie B cooteetcnytomem 
yHacite LneAll Bblpa3HTCH COOT-
HOIlleHHeM 

A ds = —Fax cos wt. 

Ana CITEICKaHHA Aentrana 
Ken mem B Hanpasnemin, otlpe-
Aememom yraom cp c nepaoHar 
4aAbilb1M Hanpasaemem, Heo6- 

----- xoximo yHetru pa3HOCTb .413, 
xapaimpHaytousylo BOAHM, Ao-
Hoasuote OT paaautnnik snemen-
TOB AO nyHKTa Ha6aloAeHHH_. ; 
(pHc. 91). 

IlposeAem HAOCKOCTb FD; 
nepneHANKyARpHy10 K Hanpaa- 

e Bo 	 AeHHIO • AnckparmpoBaHHHIx ny- 
Hett PacnpeiteaeHme cpaa, KOTO- 

Pnc. 91. )114palcHHH Ha LAM: K allant poe 6yAer HMeTb mecTo Ha TH4eCKOMy Bbi4HCACHHIO pe3yAbTlippOlneK 
9TOR HAOCKOCTH, onpea.emieT amnatcryabi. 
co6olt cooTHoineHne ctiaa 9Ae- 

MeHTapHbIX BOAH, CO6HpalOIHHXCH B TO4Ke Br  H60 AHH3a He BHOCHT 
AOHOAHHTeAbH06 pa3HOCTH 4aa (TayTOXpOHH3M, CM. § 20). Tamtm 
o6paaom, AOCTaTO4H0 onpea.enum pa3HOCTb X0Aa, BO3HRKalOny10 Ha 
nyTH OT HAOCKOCTH FE AO IMOCKOCTH FD. 113 pac. 91 BHAHO, 4TO 
pa3HOCTb Hon mexay BOAHaMH, HATAHMH OT 9AeMeHrapH06 30Hbl flpH 
TO4Ke F (Qat weak) H OT KaK06-AH60 TO4KH N (.rtmauteR Ha paC-
CTOHHHH X OT )(pas! menu), eCTb NP = x sin p. CseTosoe Boamythenue 
B T04Ke P HAOCKOCTH FD Bblpasicral tiepea 

A ds =--adxcos(wt—kx Sill 1,) ■ 	 (41.1) 

rite k---27c/X —BOAHOBOe 4HCAO. Peayawmpytoniee BO3MyLaeHHe B TO4Ke Bcp  
OnpeAeAMTCH KaK cymma 9THX Bbipamemill, T. e. BblIpa3HTCA HHTerpa.40M 
no Bcefl umpHHe wean (no BCCM 3HalleHHHM X OT HyaH Ao b). HTaK, 

b 	t A  
S 	ds = 	cos(tot — kx sin p)dx= 

sin  bk sin 11  \ 
k 	) 	kb sin  \ cos (tot — 	 (41.2) A ° 	bk sin tp 	 2 	5} 1 .  

2 
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ti 411 	,amSpAKinf •PAYHrO6EPA OT MBAR 	 149 

TaKHM 06pasom, 1:103yAbTHprOlflasi BOnHa, Hnyuiasi B HanpUneHHH cp, 

mien amnearyny 

	

Mn(/-MnT) 	Mn(4m-sinp) 

AT  — il0 	  bk 	
— A0 	bz 	, 	(41.3) 

—2 
sin 0 	 —

k 

sin y 

TaK KOK k = 27t/),. 
Bo mmorilx IlpaKTH4eCKla Carlata, B 4aCTHOCTH rip! Ha6J110AeHMH 

B Tpy6y, yroa <p HaCTOAbK0 Man, 4TO MONCHO 110.110NCHTb sin cp 
TaK 4TO 

AT 	br? 
(41.3') 

—3.—  

Bbipaareame amnanTyam BOAHbl, noxoninnefl no smpana MM, noma-
abiaaeT, 4TO BA0ab smpana (c namenennem (1:) OCBelll0HHOCTb menaeTca, 
npOxoan llepea mamcnmymbi H MHHHMyMU. 

Hccatayem ampomenne (41.3). AT  o5painaeTca B nyab KAA yraoa cp, 
biz 

ymoaaeTsopsnouiax yCa0B1410 -- A7 sin ce = flit, rue n = 1, 2, 3, ... (meabie 

cicaa), T. e. Aaff 
sin cp = nit/b. 

Ycaoame (41.4) onpenearieT noammenne suuttuAtyatoe. OHO coanartaeT 
C ycaoamem, amaemerinum wine rpacimoiecmum nyTeM. 

Upa npomeacyrocinbix anacienium yraa p  amnanTyma nocntriteT ma- 
KCP1M0J1bHbIX anageHHH. HaH60/11,111H0 mamcamym umeeT MCCTO, moraa 

T 
  sin cp =-- 0, T. e. cp = 0; npn 9TOM A, = Ao. 

CnenyKaume MaKCHMyMbI, 3Ha4llTeabH0 ycTynaBatuse HO Benimunie 

raaanomy, COOTBeTCTByIOT ananennam cp, onpenenetwum il3 yea0BH11 

bit sin 	
ic 

n -= 1,437c; 	sin cp = 2,467c; 	sin cp = 3,477c; 

" sin  
)1/4. 	

cp 	H T. H. 

(CM. yripaathenne 62). Ha ppm. 92 nomaaan mon icimmoti AT  max 473rnm-
Ram sin cp (CTIAOILIHall AKHY151). Ha TOM ace pHCyHKe nomaaana mpaaaa 
pacripeneaeman HHTKHCHBHOCTH (flyHKTHpHall KpHliaa) 

bit 
sins (—

X 

sin if) 

4=4 

 (

bit 	

)2  ' 	

(41.6) 
m‘.  Sin 

rue 4 = A20 Celt HHTCHCY1BHOCTb caeTa, mayimero OT meal( b B manpa-
BaeHHR nep00000r0 nycma. 

A o  sin bny  

(41.4) 

41. 5) 

1 0* 
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148 	 AHOBAKaHA B HAPAAABAbHWX AMU 	 [rn. Ix 

KaK BHAHO HA pnc. 92, BBAH4HHa BTOpH4HNX maBcHmymcm 6ucTpo 
yommeT. LINCABEHNB 3Ha4BHHA HHTBHCHBHOCTBfi TAaBHOTOHcaupoulero 
maxcnmymoB OTHOCATCA, KaK 

:0,045 :0,016 H T. A.; 

npeonomeHH0 9TH OTHOWBHHA MOWHO Bmpa3uTh B Bue 
• 

4 	4 
: — ' — ' 
90 • 250 • • • 

143 KraHoenemiux HaCTOMMBM naparpa4e clwpmyn RHO, tITO nono-
>Benne minnimymoB mancnmymoB3aBHCHT OT AAHHN BOAHN 	llosTomy 

AT 

4A 	34 	2A 	 3A 	4A T T T 	 6 

Plic. 92. Zunppaxwm Ha maw pacnpouneHne amnamTyAm (cnaow- 
Ewa BpHBall) H HHTNICHBHOCTH (nymcmpHaa BpHaaa) B aaBHCHMOCTH 

OT HanpaBAetwa. 

AT4pamoionHam HapTima nmeeT onncatmun BHA ABM aim enomie MOHO- 
xpomaTtmemoro caeTa. B cAynae 6eAoro cBeTamm HmeemCOBOKyllHOCTb 
COOTABTCTUNDUNIX KapTHH AAA pawnlx LIBBTOB (CABHHyTNX OAHa OTHO-
CHTBABHO Apyron B COOTABICTAHH C pa3momem B A). 

14eHTpanbHmtl maxcHmym (cp == 0) 6yAeT, KOHB4H0, 061BAM AAA Bcex 
AAHH BOAH, TaK 4TO HBHTp am4valcumomion mapTiviu HpBACTaBHTCA 
B BHAe 6eAon noiwool, nepexoABwon B nBeTHyro Baemxy. BTopHnHue 
mucHmymm Ann pammx BOAR Tice He coBnaAawT meAAy co6oft; 
6AHMB K neirrpy pacnortarawTol makenmymm, COOTBeTCTBylOIHMe 60ABB 
KOpOTKHM BOAHaM. ,IJAHHHOBOAHOBNB maxcHmymm OTCTORT Apyr OT Apyra 
AaAbffle, 4BM KOpOTKOBOAHOBNB. OAHaK0 MaKCHAVMN 9TH HaCTOA6K0 

paCHANB4aTU, 4TO HAKaKOTO CK0A6KO-HH5yAb OT4BTAHBOr0 pa3ABABHHA 

pa3AH4HMX AAHH Bann (CfleKTpaA6H0r0 pa3A0MBHHA) HpH HOMOMM 
AH4paKHHH Ha OOMOfi IMBAH A0Ay4HTE. HBA6351. Bce noApo6Hom Bap-
THOM MOMMO BNACHHT6, 110Ab3yACE, 4lopmynon (41.6) HAN puc. 92. 

IlpH pa36ope BaAvni o Aluppamm Ha mean mu Aonyman, 
no ocea umputte 	amnAHTyAa (pasa BTopioniux BOAH OAHHaKOBH. 
,UpyTHMH CA0BaMH, 	MpelleoperaAH HCKaMaKRUHM BAHAHHBM B6AH3H 
KpaeB =AN, 4TO A01137CTHMO, eclat ilimpinia 	(b) 3Ha4HTBAL410 
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§ 42] 	BAHHHHE WHPHHU MEAN HA AHWAHHHOHHYM 'arum , 	149 

6onblue AAHHU BOAHM (b>> A). TaKHM o6pa3om,MM OCTaBaAHCb B Au-

CTH npnmemmocTH npunmum 41param--ICHwo0(pa, H Ham pewame 

HmeeT cony MMCHHO npH 9THX yCAOBHAX. OaHamo Ha npamme 'flux° 

HpHX0AHTCA WW1% Ae.A0 C AHOaKHHeil Ha u(emix, wnpHua KOTOpNX 

cpawmma C anima BOAHN. B 4aCTHOCTH, ccmpementwearuppagnuormue 

pewergn (CM. § 47) npeacrarinnwT,COBOKynHOCTE. =nen ampHHon 

B I--2 mngpoHa, T. e. cpalimmux CAAHHOHBOAHIA. B03HHKaeT Bonpoc, 

B gaga mepe MOTOR IPpellenci---KupgroWa npHroaeH B 9THX cnymawc? 

pna nparenaloro cirrus, Kora Innwma u(emi maim no cpamenino 

C amwog BOAHU (i5<<1.), yaanocb aarb cTporoe paneHHe naval, 

He nonbayscb rHnoTeaoHMPpeuenH---KmproWa (Nita), 1897 r.). B 9TOM 

	

sin 	
/bny 

cnymae atm amnmayabi nmecTo WagTopa 	-TT/ 	nonymaeTcn mwe 

rawaweHHe (mepea (llyHKU,HH BeccenH), Hmelowee B o6mem work, noao6- 

• nao6paweHHomy Ha pnc. 92, HO HeCK0AbK0 gpyme cnagagnuM1 
67.0 

no mepe OCTpa p H OTAH4a10110ACH B MaKCHMyMe B 437  paa or am-

meHHH, amemOro Wopmynon (41.3). Tag, npN b== 1 /10  A magcHmanbnam 

ammarryga ogaawnaeTcH B 4 paaa meHune, mem no TeOpHH KwagroWa. 

Ann npomewyTomumx cnymaen, Horn ruHputra WAN cpaumma C 

• BOJIHBI, 06111149 xoa peweHRH, omemuno, 6ygeT erne 6onbwe npH-

6AHMTbeil K peweHmo no Teopwr KupgroWa. LIXIACTBHTeabH0, Hbmon-

HCHHIAA Mopae H Py6HHIUTeRHOM (1938 r.) pacmeT nogasbmaeT, 4TO 

npH u(emix umwmot12.:-.A. H 6onbum npRommemie Kllpgro(pa mo)KeT 

C4HTaTbCH AOCTaT04H0 yaws:len:wpm:Lb-

HIAM. TaKHM o6paapM, aawe arm Hanoonee 

TOHKHX coBpeMeHHwx pappaguummux pe-

IlleTOK HOAb30BaHHe meToaom KupgroWa He 

Bean' K 3ameniumowm6gam. 

§ 42. BAHAHHe 11111pM1131 

Ha awlipamwormyto HanHuy 

Kag nmmabwaeT Wopmyna (41.4), pac-

CTORHile MHHHMyMOB OT HeHTpa gapTimw 

noapacTaeT C yMeHMIICHHCM b. Taman 06pa - Pmc.93. BAcivalum Ha mum 

30M, C psenbuteitunt iimpHHw mam Rex- eniumme IllapHHM WAN Ha 

Tpammag caeTnan noaoca pacutupRerneg, pacnpeauleme HHTeHCH340- 

CTH. I — picas' Menb; 2 — um- 

	

3axBaTusaa ace 6Onwnyw 66,1bwyw o6- 	 puma MeAb. 

AaCTb sgpaHa. 
ECAH b 	TO y1 ==90° , T. e. nepubal mimmmym COOTBeTCTByeT 

yrny 900; CACA0BaTeAbH0, OH CABHHyT Ha 6ecgorm4l(o yaaneHmAggpaft 

sKpaHa MM. OCBelHeHHOCTb sgram naaaeT OTuemaKmpasim nocTe-

neHuo, aCHMITTOTH4eCKH npvtomotcaga K Hynw; timpuHa Harrpammon 

cHeTnoft flOAOCW HoapacTaeT Clecnpeaemwo. TaKHM o6paaoki, C yMeHb-

welitiem b OCBellteHHOCTb erpemHTcH CTaTb pamomepHog HO scemy 

sgpaHy (pEc. 93). 
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150 	 agotiaktthe B HAPAaaRablibit /artist 	Era. ut 

Hao6opoT, Hp( yeeneverum LLIMplifibl Mean noaoatemie nap= 
MHHHMyMOB HpH6mottaeTce ece TecHee H Teceee K iteHTpy KapTHHM, 
TaK 4TO HeHTpaabHutt maxcHmym CTRHOBHTCH ace pane H peave. Ilpm 
9TOM, Hal( ^CaelLyeT 113 01.0, ontitocatneiartaa HaTeHCHBHOCTb maitcm- 
myma ocTaeTce HemameHHoe; aecanontnaa ace seaman ero soapactaeT, 
H6o aospacTaeT sHeprfta, npoxoaautae gapes yunipeimpo Imenb.`fipe 
oveHb unipoxoe ItteaH 010 CpaBlleHMO C ,A) mu noarmem 5 Hortpe 
peaxoe H3o6paacetute MffieHHOTO HCTO4HHKa. 

§ 43. BJIHRHHe pantepoe HCTWIHFIK5 

Bo BCHKOM peaabnom °nun HCTO4HHK meet xoHetwue paamepu. 
LICHUCTHM, 4TO yraoaoR pa3mep NCTO4HHKa paper' 2a. STO BHa4HT, 41.0 

eCall Bp0H3BOAHM OfibIT 
C yaanetnium HCTO4iIHKOM 
(aseaaa, COAHLW), TO 2a eCTb 
yraoaott paamep aro, !mono-
aaemmtl Ha TO4KH, pacnoao-
MCaHHOR B Hewrpe Mean S 
(pHC. 94, a); ecna Ha6mo-
aeHHe BetteTca c nomoulmo 
HomaHmaTopa, TO 2a eCTb 
yraciaoti paamep acTogana, 
Ha6.0oxaemoro ea Heflin 
KOAAHMaTOpHOH aHltabl KL 
(pHc. 94, 6). M B TOM N 
B apyroxi caytute HCTO4HRK 
MO)KHO paccmaTpaaaTe KaK 
COBOKyHHOCTb HexorepeHT-
MIX dpaxTeveclot Toveg- 
HMX NCTOWINKOB, nocmamo- a 
umx naoceme BoaHu, Ha- 
xaoHenlime 	npeaeaax yr- 

NC. 94. AHOBKLBIA Ha menH: BAH RHHB pm- Jla 2a. 3TH HCTO4HHKH Ann' 
?depot) HCTO4HHICa. 2a — yraosaa Havana 1:61A OBHHaKOBbIX auctipaHHH- 2). 

OHHbIX leapTHH, cbteuxeHHhoc mamma; 2p — — inHpinta HempaabHoro 
Apyr OTHOCHTeabH0 apyra aw@pammonnoro maxclimyma; a --NCTO‘WHIC AB 
8 npedeitax yraa 2a (Ann pacHoaoaten B becxoHetwocru; 6 — HCTOMBIK 

pacnoaoaKen a ranHog cPoicaabaoii IIROCKGCTII npocToTel C4HTaeM ovienb-
Koaammaropeofi JIHH31:4 la. 	Hme HCTO4HHKH OBHHaKOBO 

apeemH). 
Ha pee. 94 noxasama no/lowering raasHmx maxclimymoa OT apace HCTO4HHKa, xoropme pacnonaraence no o6e CT0p0Hb1 TaaBHOTO 

maxcnmyma OT IleHTpanbHOR TO4KH Hawero HCTO4HHKa Ha yraoeux pac-
CT05111101X ± CC. MpomemcyToinime TO4KH HCTO4HHKa amoT maxonaymm, 
pacnoaaralowaeca mammy A ir B. ECM wen umpoxaa, Tax 4TO Cp 
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§ 43] 	 BJIHBHHB PA3MEPOB liCTOWIHKA 	 151 

3HaqHTellbH0 meebwe a, TO eao6paweeee HCT04Hma reometpmecee 
HOLITH 110/106H0 HCT04HYIKy H JIHIllb C.RerKa no einem cleaemneeo caaomme 

a) 

L.— --L_. . per  
0 

PHC. 95.11,Ht4waHalla OT HCTOtHIHK8 C yraoson 111HpHHOrl 2a Ha malt KOVHHOR b. 
CIIROILIHall ARM! — H3061MKCHHe HCT04HHK8, nymumpHau JIHHHH —H306pazeutte 

pacnoameHHoft B HeHrpe HCT041111Ka. a— umpoHam tHeab, c= I  <a; 

6 — igen 6oeee yam% p= — = a; 8 —picas' men, ¢=  >a. 

.3,144)paKHHOHHbaill nonocame (13TOpH4Hble MaKCHM3Thibl). HO mepe ymeee- 
uleeme umpeem menu 	yeeeetmeeeTce, npm5.neecaecb K a. Heo6paece- 
nee HCT041114Ka CraHOWITCH 6onee pacneue43Tmm H mictipaeumomme 
ywapeHHe COCT8SJIHeT BCC 66nbuono H 66nbulyto tlaCTb reometpwleceoro 
esoopeweeme• npw 04eHb yexon HAC11H, T. e. ape p, 3HINHTellbH0 

6onbwem ct, Atuppaeuecumoe yunipeette CTaHOSHTCR SHatIHTeilbH0 6oebute, 
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152 
	

AHOPAAHHH B HAPAABEAbHUX MAX 	 Ern. Ix 

mem reomeTpmmecxam ulopooa mmoopamcemmm, Tax 4T0 ma6nmaaemam map- 
THHa mamo ummmaeTcm OT KapTHHM, Aamaemoft TO4e4HIHM HCTO4HHKOM. 
flpm6mm3mTembmbat xapaxTep ABAeBHA mmoopmem Ha pmc. 95. Czyman 
p > a cooTmeTcTmyeT pmc. 95,e. Flpm p>>a nyinampmam xpmmam, 
npeacTamamxnuam mapTmmy Tomemmoro HCTO4HHKB, 6yAeT npatammecxm 
CANBATE,CH CO cnnoulmoti KpHBOH, matoute6 mammy OT HCTO4HHIG 
wmpmmo6 2a. 

§ 44. Am4)paimisi oT npomoyronbooro H Kpyraoro oToepcTitg 

ECAH mien omeeT orpamomooyio =By /,T.e. npeacrannnerco6oft 
npmmoyronblun co croponamn b H I, TO, oilman°, H B nanpannennn 
ZAMBIA =gm 6yner na6aroaarba an4)panumonnan mamma. (MOHR BHA, 
nonymaembai B 3TOM caymae, mmoopamtem ma pmc. 96. ftpma OTBBpCTHB 
n3o6pamaercn magenmorm 6enum nimmoyronbnuom B npanom yrny 

PFIC. 96. Kapnma AHOpatanni OT npAM0yr0AbH0r0 
OTBepCTHA. POpMa OTBepCTHA noica3atm 6enum nonto- 

yfOJIMMICOM B npaBom yrny pimp-ma. 

(DOTOFPBOIK NCTO4HHKOM CBeTA CAyAHT MdAeHbKHA ApK0 OCBeMeHHBA 
KUp04KB (T04e4HMH HCTO4HHO, pBCROACKKeHnHA B COOKyCe 60A61110ft 
ANHUI. COMACHO HBKOWeHHOMy B § 42, AIRIMMKHHOHHBA KapTHRB Wipe 
nO TOMy nanpBBACHHIO,KOTOpOeCOOTBeTCTByeT 6coree KOpOTKOH CTOpoHe 
npilM0yr0AbHHKA. 

B CAy4Be KBWWTHOTO OTBepCTHB KapTHBB nO 06o1m manpammemmmm 
6yReT cmmmeTpmmmoti. flpn rpa4m4ecmom peinemmu monma pamaeameTcm 
ma mememTm B BHAe MBAenbKHK npAM0yr0AbHHKOB, nOATIBIOUINKCA OT 
pa3OHBKH nOBepXHOCTH OTBepCTHA pAKOM ARNIM, napBAAeAbHMX TOO 
H Apyroft•cTopome npmmoyronbmmxa. fiampaamemme ancpparnponammoro 
nymma MOWHO OnpeAeAHT6 npH nOMOULH AByX yrJOB 01) H C nepio- 
mamambmwm nanpasnennem, orcnnunnaem wm COOTBeTCTBeHHO B nAOCK0- 
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§ 44j 	AllibPAKHHH OT ammorronbnoro H Hpyrnoro oTaercTHA 	153 

CTHX, npoxonsuunx Hepea nermoHatianbHoe nanpaHnerme napannenbno 

cTopoHam npamoyroabnama / H b. HanpaBnetai% ynorinelmopmcmine 

yCJI013101M L sin Y = nk HAM b sin cp = rnk, rue m H n — uenble Hamm, 

COOTBeTCTBylOT, 04eBHAHO, mannamymam HHTCHCHBHOCTH, T. e. tieptnam 

nonocam cOoTorpa4mH. AHanwnaHecHoe paccmoTpome aanatna o npsao-

yronbHom OTBepCTHH He HpeACTaBAHeT TpyilHOCTCH H MO)KeT Ohm 

manonneHo no cxeme § 41. 

PeayabTaTm BM4HCAeHHH HHTeHCHBHOCTH BMpa3HTCH apopmyao14 

	

) 	51112( 	sin  ) sisal 
 Eb 	

W\ 	A 	 (44.1) 
/H, 

—1B 
	Isb sin up  \2 	(  It/ sin 	' 

k 	; 	 I 

rue /0  —11HTeHCI1BHOCTb CBeTa, HAyMer0 HO HepBOHa4aAbHOMy HaHpa- 

memo (la = 0, 4, = O. 
TaK KaK 06bitio Ip H lIJ HeBeAHKII, TO MO)KHO 110/10)KHTb sin la 

H sin tt; = 4), Tax 4T0 

1W, 91 	1 tO12 	171(1)\2  
), 

CArlan KpyrA0r0 OTBepCTIMI HpeACTaBAHeT 66Abifille TpTaHOCTH AAA 

BN4HCAeHHH. 11pH rpa4rnMeCKOM pealemm aanatm, pa36m3 Hpyrnoe 
OTBepCTHe Ha HOAOCKH HapaAaeAbliMMH AHHHRMH, 3aMeTHM,4TO KpagHHe 

HOAOCKH HrpanoT metabanym ponb, nem B CAy4ae ripaM0yr0AbH0r 0  OTBep-

CTHH, rue AAHHa HX TaKaH )Ke, KaK H AAA HeHTpaAbHOH HOAOCKH. 

1109TOMy AilarpaMMa oyfieT COCTaBAeHa HpH HOMOULH BeKTOpOB HeO,O,H-

HaK0B011 AAHHU B OTAH4He OT CArlaH ITHM0yr0AbHHKa. 

B COOTBeTCTBHH C 9THM H 4HCAeHlible pe3yAbTaTIA paC4eTa aMHAH-

Tps nonyHatoTcH HecHonbxo mime *). 0611aHH xon pacnpenenemaH 
HHTeHCHBHOCTH B )11,4paKIIHOHH011 KapTHHe 110.a06eH CAy4a10 HpHMO- 
yr0AbH0r0 OTBepCTHH, HO MaKCHMyMM H MHHHMyMbI paCflOaaraWTCH, 

KOHe4H0, B Mtge KpyrOB, H yrA080H paiMiyC TeMHbIX KpyrOB Oflpe,ae- 

AHeTCH npu6Aumenno COOTHOLUeHHeM 

sin cp = m 0, 61 A, 

rate R — paiwyc OTBepCTHA H m — nenbie Hum. Takla( o6paaom, Hem 

6ontnne pannyc onepc -rma, Tem menbtle nitalapaau,HoHnaH KapTHHa. Bonee 

TO4Hble 3HatieHHH yrA0BMX paaNyCOB TCMHbIX H CBeTAMX (4aKCHMyMOB) 

KOneH AAHU B CAeAy101Heft Ta6AHMe Ha CTpaHHHe 154. 

sln2 (—EbkT  ) sins( 14) 
(44.2) 

") Ilpn abinonneunn pacqem 3a,saqa npnewpiren K 6ecce.senum (ppm-

winm. 
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154 	 AHSPAKHHH B 11APAJMEAbHb/X AVIAX 
	

frit. ix 

AiHHHMyMbi iWaKCHMyMN kiHTHCHRHOCTb 

sin cpi ..--- 	X —0,61 
stn cp; =-- 0 

1 	0,81 in (pr- -r? A. 

, 	 1,33 

1 

0,0175 

0,0042 

0,0016 

R 

sin cp2 = 	A —
1,12 
R 

1,62 sin cps = 	— A . 

2,12 sin cp4 = 	k 

cps sin 	._-_-. —1-r A 

, 	 1,85 
R sln tp4 r-- —R X 

llocneAHH6 croa6eu HOKa3b1BaeT OTHOCHTenHy10 HHTeHCHBHOCTE, 
B mucHmymax pa3H0r0 nopum. 143 Hero BHAHO, 4TO yam B 6aHman-
inem maxamyme HHTeHCHBHOCTb COCTaBAReT meHeer/00THeHTpaabHoro. 

Caplan AH4TaKKHH HA Hpyraom OTBepCTHH Hmeer 04eHb 60AbillOe 
npaHrHHecHoe 3HaveHme, H6o ace onpaeu AHH3 H 06"beKTHBOB mean 
06W4H0 Hpyram(popmy, TaK 4TO paccmorpeHHH BB/RUHR 8 ORTH-
4eCKHK HHcrpymentax 8CerAa HpHKOAHTCH CLIBTaTbCA C AH4TaKKHen Ha 
xpyraom OTBepCTHH (CM. NI. X1NO. 

§ 45. AnivantHa Ha an wean 
PaCCMOTpHM OHHTb HBAeHHe AH4paluom Ha mean no cxeme, H30- 

6pamemion Ha pHc. 91. rlo.soweHHe Ankpammomon matccupsymos 11 miummymoa He 6yAeT 3aBHCeTb OT HOHOWeHHH WAN, H60 nonoweHme 
maxcHmymou OripeAeAHeTCH tia- 
npannettues, no Horopomy 
HAeT 6babulan yam HalbIT3B-
uiero nmppamuno cnecra. 
stony npH nepemeuterouttuten 
napanenbHo castoli ce6e BH- A 	M b 
immix HameHenn AtukpatanoH- --accb.d 
HOR KapTHHU He AOAWHO 

Pim. 97. ,Ritchpaxnun Ha am napannenbaux Ha6monatbn. ECAH nepero- tHensx: onpeneaeune nonomienan rnannbnc 
pone npoAeAamst Ane neliniti-maxcnmymon H 21063804HW( MHHHAUMOB. 

6 — ampulla mean; a— paccronune meatliy nue napaneanue men, TO 
OHH AaAyT OAHHaKOBble HaK4a- 
ablealouniecn Apyr Ha Apyra 

AWITaKHHOHNNeKapTHHH, BCAeACTBHe 4er0 MaKCHMyMbICOOTBeTCTBeHHWM 
06pa3OM yCHANBalOTCH. GAHaK0 B AeRCTBHTeAKHOCTH KapTHHa OKaWeTCR 
CAOH(Hee, H60 HaA0 HpHHHT6 B paC4eT Hanmnylo mutepfteliamo BOAR, 
itAyinx OT nepooft H sTopoll menet'. 

lipeAnonconm, 4TO stiA npopesan B neperopone KK (pHc. 97) 
Am mean unwinion b, paaAeninnie HenpoapanthAst npomewyncom 
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§ 451 	 AHSPARLIHA HA ABYX IHEARX 	 155 

Tax 4TO a -l- b=d• 04eintaiio, 4TO MHHHMyMM 6yarr Ha npeximix 

mecTax, H60 Te Hanpaturetutfi, no KOTOpIAM Ka odua H3 ineneti He HOCH-

naeT ceeTa, He nonyHaT ero H npm AUX mensx• KpoMe Toro, OAHaKO, 

BO3M0a01b1 Hanpaeneime, B KOTONX CBeT, nocinnaemmil nerds itienomii, 

B3aHMHO yinnTowaeTcs. 3To 6yAyT, 04eBHAHO, Hanpaenernis, KOTOphIM 

COOTBeTCTByeT pa3HOCTb X0Aa 7, 
, 

AMI ny4eR, HATARX OT COOT-

BeTCTBeHHbIX TO4eK O6eHX ineaeft. 3TH Hanpasnemis onpeneninoTcs, 

KRK nerxo BHAeTb H3 plc. 97, ycnomem 

n  k 
MP MN sin 	— , 0 — • • • 

2 2 " 

x 	k 
dsinor=1, 3 7 , 5 7 , ..• (45.1) 

Hao6opoT, B Hanpasaemiax, onpormagemax H3 ycaoanti: 

	

d sin p = k, 2k, ..., 	 (45.2) 

AeticTeme OAHOH menu ycHniniaeT AeticTeHe Apyron, Talc 4TO 9THM 

tianpasaeiniam COOTBeTCTBylOT 2.4aeubte Ataucumpat. TaKHM 06pa30M, 

HOAHafl KapTHHa onpeAenneTca H3 yCKOBHH: 

npeacinie matinmymbi 	b sin p = 	k, 	2k, 	3k, ...; 

X c  
Ao6asoimbie MHHHMyMM d 	cp = 	0 7 , op 	•••; 

raaarthie Manciimpara 	d sin p = 0, 	k, 	2k, 	3k, 	, 

T. e. mesuty Aeyma rnasHbusa maxcHmymamii pacnonaraerce oAHH Ao6a-

Bo4rimil mfitimmym. PaccToetme meixay nepsionnakor minnimymamn (OT °Anon 

wean) 3aBHCHT OT 111HpHHN mum b. ECKH b 3HEIHTeAbH0 meHbuie d 

(aameicHe H yanne mean), TO meacay. ?sigma nepaoliamanbriumn MHHHMy-

MaMH moxceT paCIIOJIMICHTbCfl suatniTenbnoe KOMPleCTBO HOBbIX MHHHMy-

MOB H MaKCHMyMOB. 

Rotuma line. 98 nonasbniaeT pacnpeAeneHme HHTelicHsHocTeil. ilyntc-

TIlpHafi KI314BaH COOTBeTCTBOBaAa 6bI cnoixemno HHTeHCHBHOCTefi 06e1IX 

meneti, Hanpmmep, B TOM cnriae, eclat 61,1 o6e utenH oceeuianHcb 

HeicorepenTmnmii mewAy co6oR nyHt(ama. Cnnointiaii xpiniaa HaeT  AeH-

CTBHTeabHOe pacnpenenemie HHTeHCHHHOCTett. 06IHM6 CBeTOBOCI ROTOK 

CKBO3b njenH, onpeAensemuti naoutaAbio, aanalogyouietica mea(ny 9THMH 

KpYIBb1M11 H °CIAO a6cnacc, AOMKeH, HoHetmo, OCTaBaTbCH OAHHaKOBbIM 

B ()own cnyHasx. 
flpH yeentimernm paCCT0511114fl MeWAy niensmil ovienbtnne MaKCHMyMbl 

cTaHyT 'Ike H 4aIlle, HO ynaaarmast nnotoaab OCTaHeTCO 

Tan KaK AM OAHOR Mean aerapanbiniti mancinaym ropaaao torreaciumee 

60KOBIAX, TO H (pH Hammitt Asyx OAHHaKOBbIX menet, 1104TH BeCb CBeT 
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156 	• 	JUIcITAKLUIR B RAPITIBEabHblIC AMAX 	 [rn. Ix 

cocperkoTogeH B 06.11aCTH tteHipanbnoro MaKCHMyMa, T. e. B nperkenax, 
onpexeanemmx ycaoHnem: sin cp= 	

X 
KaK 9T0 110Ka3b1BaeT pm. 98. 

PI:c. 98. Pacnpeaeaerine IncrelleilmOCTH npn ionPpalanni Ha AHyx napanaennux 
mexax limproia b, pacnoamennix Ha paccToauuw d. nylixTupHaa xpitaan 
oniocaTea K carialo ocamennx nexorepenramm cam:3m, mummify' xpithaa- 

K ocaemeHmo xorepeinnim CBCTOM. OA = 20B. 

TaKHM o6pa3om, yraoaaH unima OCHOBHOR roulipaxu.noHHott HapTHIIN 

pima 2-b-. 

§ 46. thaepSepomerp Panest. Hamepeinte yrAoporo Anamerpa ssesA 

,1[1441paKHHA OT Aux ueneti, npeacTaamnoutaa nepexox, K HHEppaK- 
HHOHHOH peinne, nmeeT H Henocperktreefuna uHTepec no Tem npn- 
meHeunam, KoTopme oHa noxyLnua B pa3HbIX (pHangeouix namepeHnnx. 

HasecTHbal infrepcpepenunommitt OribiT 'Cara, ;melon:mg 6o.abwoe 
ncTopmecKoe aHatienne (CM. § 16), npeAcTaaafieT c000ti cariati 
xp(ppaxann Ha neyx ntenax. Paaett mcnoabaoaan 3TOT cariatl Aim 
noCTpOeHloi npocToro imirep4)epeHumorworo (Hall xruppaxunonHoro) 
peckpawromeTpa, B KoropoM ,aaa purrepckepHpytounrx Aria nonyvaloTca 

Lt 8 	 12  

S I 	  

A 

Pic. 99. CxeMa HaTernpepomeTpa Pang. 

B peayabTaTe A.HCPpaKHHH OT :aux menet. CxeMa pacnorsomenan Pyrex 
n3o6pawena Ha pnc. 99. Sipco °camel-than (Rum S CapICHT HCTOMHH-
KOM, pacnonoxcemium B C110KaBbHOH IlaOCKOCTH 0613eKTHBa Lt, npmcpbt-
Toro sxpaHom AB c wren' uteasmn, 3a KOTOpIDIM pacnonaraloTcn 
Tpy6KH pectppawromeTpa R 1 H R2 . B ctionabnotl HaOCKOCTH BTOpOTO 
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§ 461 HHTEP4'EPOMETP P9AB51. H3MBPEHHE MOBOr0 AHAMBTPA 3BB3A 157 

arbenTima L2  nonytmeTca AluppalcumoHHaa napTHHa, paccmaTpanaeman 

B CHAbHy10 nyny. ilpH H3MeHeHHH nonaaaTena npenomnernin nemgcm 

B OAHOR 143 Tpy6on nap:lama cmemaeTca. 
rammft HeaocTaTox npnoopa COCTOHT B TOM, 4TO npH A0B0AbH0 

3Ha4PITeabHOM paCCTOHHHH MeWAy A H B, Heo6xoAHmom Ana nomenig-

HIM AByX Tpy6on R, AlKkpaKIIHOHHaR KapTHHa nonytmeTca B Fine 

O4eHb TeCHO pacnonoweHmax nonoc, Ana HaonloaeHna KOTOpNX Tpe-

6yKaC51 CHAbH0e 3/maw4emme H cneuHanblime nplicnocoonema Ana TO4- 

moro HamepenHa cmetacHHa nonoc. Bnpovem, B conpemeHnom ninon- 
Helflill peCkpaKTOMeTp P9.1651 HBAHeTCH yA06411444 TeXHH4eCKHM HpH-

6opom. 
OcO6eHHbl1 HHTepec npeacTaanaeT npHmeHeHHe AllOannHH Ha apyx 

UleflAX K peulenmo nawHetlwe4 acTpoHomlimecmog aaAama o6 onpeae- 
AeHHII yrnonoro paCCTOREIHR ABORHMX 341e3A HAN yra0B0r0 AllaMeTpa 

OTAaileHHIAX 313e3A. npH111414n TaK0r0 H3MepeHHH 6bin BNABHHyT ewe 

()H30 B 1868 r. ManKeabCOH B 1890 r. yKa3aa Ha BO3MOHCHble npHH-

nHnHaAbHNe yconepruencTeonamin npeanowelmoro npHema, HO TOAbK0 

B 1920 r. Tomy we MatInenbcoHy yaanocs ocyLnecTaHTb npeanonaraemoe 
pacnonowenHe H HamepHTI, AllameTpm nexoTopmx 313e3A• PHC. 100 

110HCHReT Ham meToaa. 
nyeTb HMeIOTCH ABC 313e3AN Ha yrnonom paCCTORHHH 0 Apyr OT 

Apyra, CTOab Maa0M, 4T0 B (poicanbHot1 nAOCKOCTH Tenecnona Hao6pa.- 
)KeHHH 3THX 3Be3A He MOryToblTb pa3AH4eHN. ECAH 061eKTHBTelleCK011a 

npHKpblT =TOM C 1I,By)441 114eaHMH Ha paCCTOBHHH D Apyr OT Apyra, 

TO OT KaWA044 313e3AM oyAeT HOArleHa ANCITaKHHOHHaR KapTHHa B BHAe 

MealaIX ApKVIX HOAOCOK. 
CHCTeMa n0110C OT KaWA0r0 143 AByX HCT04HHKOB CAB14HyTa Apyr 

OTHOCHTeAbH0 Apyra Ha yra0B0e paCCTOHHHe 0. UeHTpaabHaH 110A0CaP0 

CABHHyTa OTHOCHTeabH0 Onuwahluel nonocm cno61 cHcTemm P1  Ha 

yron pp, onpeaenaemmt1 143 ycnosHil D sin Tr-- A HAH p = o . MeHaa 

paccTomme meway nignampi D, MOWHO 113Menarb yrOA T. ileum) BHAeTb, 

4TO KOrAa 1) --=20, T. C. KOrAa MaKCHMyMN OAHOR CHCTeMbl HHTep4e-

peHHHOHHIAX 110.10C Hp14X0AHTCH Ha MHHHMyMbl ApyrOR, TOrAa BHAH 

MOCTb 3T14X BOIOC HaHXyAnia51: 410.10CM CMNBalOTCH. npH AaabliefteM 

H3MeHeHHH paCCTOAHHH BHAHMOCTb BHOBb yarlifiaeTCS. TaKHM Apa30M, 

H3MepeHHe CBOAHTCH K OnpeAelleH4110 paCCTOHHHH D0 , noTopomy COOT-

BeTCTRyeT nepoe MAIlleHHe BHAHMOCTH. ,Ana AaHHOR Aa141114 BOAHN A 

Hcnomoe yrnonoe paccToanne 6==X/24. 
ECJIH BMeCTO AByX HCTO4HHKOB (ABORHaH 3Be3Aa) MN HMeeM HCT04- 

HHK C yrAOFINM AHaMeTp0M 0, TO OH AaeT HHTepepepeHHHOHHy10 KapTHHy 

C 60nee WHpOKHMH nonocamm, Hao6pawenHy10 Ha pHc. 101, rite aaluTpu-
xonana Ha6nroaa1outafica nonoca, a HyHICTI4pHNMH HC11/10111HIAMH AHHHHMH 

HaMe4e111)1 nonocm, KoTopme cloycnoaneHm KpaHMH HCT04HHKa B OTAeab-

HOCTH, 3aIllapHX0BaHHafl 06/1aCTb AaeT OpHeHTHp0B04H0e HpeACTaBAe- 

HHe 0 tuupHHe nonoc. TaKHM o6paaoM, yrnonaa wmpima 110A0CM eCTb 0, 
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158 	AH.PAKLIHR 	HAPAAABA6Hblt AZIAX 	 IPA. Ix 

H HCLIe3H0BeHHe BHAHmOCTH AOMKHO HMeTb metro 	TaKOM pactron- 
D, ripm KOTOpOM cp= 0, T. e. =XID. PITaK, }demi nOaBoliser 

onpeitemin Tame H yrnOeotl Amami) HCTOMHHKa (Cp. Tal0Ke 43). 

e 	I 

PM. 100. Cxema merino <Moo —Martmenbcona tom ortpepeneium 
yraonoro paccTomin mesny neanata NMI yraoBoro aHamenaa 313e3A. 

)31,na nponona paclieroa MN no.rtaraam HCTOMHHK B BHAe CBeTALHefiCH 
npamoyronmon nonocKx. B cnytme panomepuo ceentulerocsr ;mica 
ycnone actienoaetnot mitepitkeperautotnion KapTHHM dy,AeT 

0 = 1,22 	 (46.1) 
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PK. 102. Caen pacnonmeHnn sepKan 
Kan HKrepcpepeHHHomoro menu onpe-

-" AeneHnn Allamerpa 3Be34. 

46] HHTEP(DEPOMETP P9nBA. H3MEPEHHE Ymosoro KHAMETBA 3BE3A 159 

YHasaHHum memom MatiKeabCOH B Hagan 1920 r. Hamel)Ha yrno-
Hoe pawn:name memmy Komn0Heiramil ABOttllon 3Be3abi Ka 'tenni, 

Pric. 101. K Herm oripepeneHnn Knamerpa 3ne3K: cxemannecKoe 
H306pa}KeliHe uHreptepeHHHOHHoft Kaprmibi Ann Hero4ffifKa c yrno- 

Bbim AHamerpom O. Yron tf = — onpeAeneTcH paCcToaHHeM me- 

Kay ulenamn. 

cKa3aBweecR pasubud 0,042". IlpH nomomm sToro npH6opa MO)KHO.  
6m.no  aawe npocneHHTh op6HTaabHoe HaunHerme aseu. Myr oTH0CH-

TenbH0 Hpyra, H60 B 3aBHCHMOCTH or nOnwiteHHA 3Be3ll AOJOKHbi 6b1Tb 

coOTBeTCTBTOLIAHM o6pasom opmetrrupoHambi H Mean Ha 06 -beKTHBe. 

B neica6pe 1920 r. MaliKenbcoH snepome HamepHA AnnieTp BeTenb-

req3e — 3Be3abi, HpHlitalle)Kailleft K THEW TaK Hanumembuc rural-mos. 
YraoHoti HHameep BeTenbreflae oHa-
sans( paBHbIM 0,047". 3Hasi pac- 
cTORHHe KO 3Be3Kbi (3Be3Alibitl Ha- 
pannaKc ee He npesocxcuucr 0,03), 
momio Ohm BbitnICJIHTb, 4T0 .1134- 

Halibift AliaMeTp BeTenbrell3e pa-
Bell 3,9 • 109  Km, T. e. npeB0c-

xoKiir HaameTp op6wrm 3eMAH 
(1,5 • 108  Kit). Ansi cpainieHHH Ha-
110mHHM, 4TO HHameTp COnfilla 

paHell 1,4 • 106  K.H. 

KaK BLIKHO H3 TeOpHil MeT011a 
ManKenbCOHa, 437BCTBHrenbHocTb 
meTona TM 6onbule, gem 6onmue 
paccTome meway illentIMH Ha 

06-beKTHBe. 
TaK KaK camuti 60/1bwOR H3 

cymecTsymlitx pecpnewropoe HmeeT 
HHameTp 'Kelm OKOn0 5 it, MatAxenscou ripmaymaa cnoco6 
paccTowe mewHy neymH nrucamx, sameHHH mem cucTemotl sepHan 
S,S 3S4S 2 , HetIcTafie KOTOpb1X HOHHTHO H3 pmc. 102. 
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160 	 .ambpAmma a nAtouumnbabix nytmx 	 irn. nc 

PaccTomme SiS2, mrparomee p0ab paccTomma D annapate Alafl-
Ke.rIbCOHa, MONO dblTb A0Beilelio Ao 6 Ad. HecmoTpo Ha Hpatimo 
npocToty tau' Taxon) yBealitimma D, Textumemwe abirionHeime ee 
hpanHe Tpymm, itho paccromme meacay aepKa.aarm SyS2 Ttomito 6bin, 
nepemeHHum, a so apemil Hameperma nonoxcemie Hx Iwamoto 6mTb 

cTporo HexameHHum c ToHHocTwo Ao 
Aninim Boarish B HacToaame spew' 
riacTpoeu npfloop ManKeabcolia, no-
arionsuommn AoaoAHTs pncyroaHme Aok 
18 H, cnenoriaTenblio, HamepaT5 yram 
A° TsicaLmoti /loan cexyHAsi. HaTep-
cpepmmKomma Kapnma, Aasaemaa ou-
Kmmoa aseartoti a ripH6ope Mane/lb-
cona, nao6poneHa Ha ppm. 103. 

Ilpimumn Hamepernia AHameTpa 
seem 6bui npnmeHeH (3Hrsiona) 
Tame Ana Hamepemmi cy6suucpo-
cHornitiecKux Hee paamep KoTo-
pux He nomionseT HenocpeAcTaell-
Ho pawn/Nam Fix a snmpocxon. 

PHC. 103. mao6paaceame 0Annotwoft 14 a sTom cnyHae AHactiparma c *Hays's] 
aaeanm npn6ope Marnienbcona. wennmn, nupeaannHan nynnH arida, 
napaaAenbludenepinae amnia npea- nocTynaspuTHe oT Ha6nionaemon Ha-cTainialor co6on peayabrar lump- 

CiTUN a o6texT148. maxpocKona, co- cliepermiiii or aByx 3epKaz; 
nepeceKalOr aPiCppaknoi0HHOe nso6pa- anaeT H none apeana AtickpaKusomHyto 
some 3Beaahl B 0151beKliThe Tene- Kap-nifty, Tax tyro Hacnnisi npeAcraa- 
cKona, npincpbirOm 3Kpaimat D among 	row caeTaux nOnOCOK, (plic. 100). 	

COorBercrepomeia napanaenbablX AHHHH, COOLUIHM0111,eli panaBIGKeHall 3epitaa 	S2 lairep- 
cpepeHaHofilibie n0a0Cbt nenesalor 	Mena, 41 HcneuipeaHmx maxcHmymamH. 
ocraerca Alichpammoinme Hao6pa- Paarianraft menu, Ao6Haaesica HcHeario- 

iKeime arleanin. 	Beam AHlwaKuitommix maxcHmymoe H 
Talcum o6paaom onperienriem nonepeq-

HHK vacTimm, napannenblimn mum D. Floaopaniume AHacliparmy, mei-
>mem oficneriosaTs paamepu Hacnium Bo acex Hanpannemmix. 

§ 47. Amppamthomiast peuleTKa 

PaccmoTpeHne AligipainTHH Ha Aayx mem noxaameaeT, trio a aTom 
cnyHae Anckpaimitormine maKcithiymbi cTaHossiTcH 6onee yaxiimu, Hem 
• cnyHae °Axon menu. YaennHeithe 	imenen AenaeT sTo minelime 
eute 6onee floirropcm paccynmeHHe § 45, HanAem, Lao 
meHuty xaacAbimii a.Byaill rnaaHumii maxciimymamn (d sin if; = 0, X, 2X, ...) 
npa Tpex mew pacnonarmoTcH d8a Ao6aBormsix Pennundysta (d sin If = 

2X 4X 	5X 
H ; 	H 	14 T. )1.), 	HeTinpex imenax — tnpu .a.06aBOLIHbiX 

MI4H14My Ma a T. A. 
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§ 471 
	

Al4SPARHHOHHAA BEIHETICA 
	

161 

B o6mem cariae N Lunen umpiona b C npomearyntamii a (nepH6A 
penievoi d a+ b) Hmeem: 

npeacHne MHHIIMyMbl 	b sin p 	 X, 

ramble makcnmymbi 	d sin ip = 0, 	 k, 
A. 2k 	(N — 1)X (N 1)X 

Ao6asoimme mnimmymbi d sin cp = w 	, • • • , 

T. e. blearily Aayma TARBRNMH maKcHmymamil pacnoaaraeTca (N — 1) 

3,063B04HbIX MHHHMyMOB, panaeaeHHbix BTOpH4LIMMH maKcamymamii. 
KoHeallo, C yaemmetnrem aucna =lien pacTer HHTeHCHBHOCTb raaa-

HbIX maircHmymos, H6o BoapacTaeT K0/1144eCTBO nponyckaemoro peWeT-
KOn  GUMBO camoe cymecTseHHoe HameHeHne, BHOCHM0e 6035- 

WHM 4HCBOM menet), COCTOIIT B npespaineraut paCnJtbIB'laTMX maKcirmymos 
B peakne prcue maKcHmymbi, panaeaeHHbie npaKninecKii Temilumn npome-
mryTkamn, H66 BTOpH4Hble makcinnymbi otieHb cria6bi: cancan CHAbHbin 

03 Ha6A10,11eHHbIX BTOpH4HbIX maKcHmymoa cocTasaaeT He 6o.rtee 50/0  OT 

raaaHoro (cm. ynpaHaieHire 67a). Pe3KOCTb maKciimymoa o6ecne4Hmaer 
BO3MONGIOCTb HerkeHCHO OTAH4HTb 61:mime lumina BOJIH, KOTOpble H30- 

6pa3aTca paarieamnamii spluirmi noaocKazaH, a He 6y,ayT nepexpsiaan, 
Apyr Apyra, Kai( 9T0 HmeeT mecTo npH pacnaminiaTux maKcinaymax, 
nonynarounixca c orison ureablo Han marnam %Lun,' MX. 

To 06CTORTeaCTBO, LITO B peayabTaTe HirreprpepeHubm 6oribmorry 
tincna arra Mbl noarmem pealoin nepexoA (maaoe nameHeime Hanpa-
BACH101 OT maKcHmyma K coce,aHemy mvommymy, HacJIHAMO o6isicHrieTcri 
AHarpammamir plc. 90. Koraa ace cicatabinalowkeca N aria HaxoArircsi 

B °Amon 4a3e, Mm noarmem maKcntaym, COOTBeTCTBy10111.1111 am11.314- 

Ty& Na peayasTnprourero kone6aHHH, ecia N — 4HC.30 lorepcpepH-
pyiourux aria H a — amnalay.aa Kamiboro 113 HHX. AAR noarieHHH 
mmormyma (aHarpamma B plc. 90) Heofixo/inmo, 14106b1 4asa nocaera-
Hero arm oTannanact, OT clikau nepeoro Ha 27c. Cat:aim:ream-1o, npn 
Hamonra N aria paamitme B rpaae Aiwa coceamix Arlen Aoiokno 

270 	m 	
_X) 

paBHATKR Ay (a paamo e B pa3HOCTH X0X3 paBno N  , T. e. Tem 

meHbrue, nem 6o.abuie N. 
Talcum o6pasom, memay Kamabimii Aayms ram-Hamm maxcHmymaran, 

COOTBeTCTBylOIHHM14 paaHocam kora d sin 	rrie m = 0, 1, 2, ..., 
nearaT no (N — 1) Ao6aao‘mbix minimymoe, onpeAeasiembix pa3HOCTb10 

xo.aa d sin = mk 	p w , rate p npo6erae r neabie airagemim o'r 1 ,a0 

(N —1) (CM. woke ynpa)cHeime 67a). YrnoBoe= paccTomuie memay 
raaarium makcirmymom ir coceAmim min

k  
immymom onpertenaeTcH Tpe6ona- 

rthem, wro6bi pasHocTb xciaa BO3p0C33 Ha w  , T. e. A (d sin ip) X/N, 

)1/4. 
d cos (1:• App = 	arciona A:p — 	• Nd cos <? • 

Flpir He ovenb 60.fibunix 

yrriax Amtipakumi (cos cp 	1), 4TO COOTBeTCTByeT 06514H0 He 04eHb 

11 3es, 2178. C. C. JIzookeeepr 
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162 	all4•PAKKI01 B 11APARanabliblx YnAX 	 [rn. ix 

Ociatuum noptiflam itimppaKumn (Hmown:aim in), peaKocrb rnannbix 
maKciunymoK He 3aBMCHT OT nomica CneKTpa•if patina Alp  = A/Nd. 
143 3T011 (popmyabi caayeT, 4T0 pe3KOCT6 rxannbix maKannymon Tem 
6o3buie, mem 6onbille Nd, T. e. mem 6onbine othigut taupuna pemenar. 
Flpft 3adaultom nepiion peweince d peaKocirb rinaimmx maxcemymos 

nospacTaeT (Aip ymetistimena) C po-
CTOM mecaa unirmuccia N. 

Puc. 104 earmiemo noKaableaer 
ymelimueeme 11.141plifibl rnamindx MaKCH-
mymon (peal/melte HX ,pe3KOCTH) no 
mepe pocTa N. B i xopownx pewet-
Kax N LiocTeraeT 105 , onaranapsi 
memy cnenTp, eao6pawaembiti Taxon 
pewelkoh, COCTOHT HS oven pe310IX 
Mina eclat MCTO4HNK ecnycKaet 21(3- 
CTaTOLIHO morioxpomairemeckoe 

PaCCTOSIIIHe meigay ramenbime MaK-
CHMyMaMH Kan onpenaelmoti KARMA 
BOalibi A onpmensiene nepecmom pe-
eine d, a pacninenernie mine-
CHBHOCTH mexcay OtaeablibiMH max-
cemymamn 3aBHCHT OT COOTHOLUOHHA 
Metay b H d. B TOM cnymae, mor.aa Per. 104. 143meneime xapagirepa AH- 

cppafcimotnmro cneKTpa B 3aBliell- b H d com3mepemm, menotopme  rnaB- 
MOCTH OT inicsa Nona N. 	Hble maxcemymm 6yayt OTCyTCTBD- 

BaTb. Tan, ripe d=26 nponartanni 
ace meireme maKcemymbi, npemem, icone4Ho, COOTBeiCTByinuand o6pasom 
yceminaiona nemernue. flpe d =36 HcileaaeT 'mac/1,NR Tpereil mak- 
CHMym •11 T. K. 

061masi (pOpmyna, nepesAiOuias punpenneHile amnaltry,au B 3aBH-
CHMOCTH OT yraa gyp, rnaCMT*); 

sin a sin Np A= A 0 a sin p (47.1 ) 

ram a = 6 sin 	rod , p = - sins), N —L 	 m nicao uteneti n Ao  — amiuryaa, k 
3aaaeaemaa °Amon me.ribio B manpaenenee nepeirmoro 'Irma pp -,-- O. 
43opmyna (47.1) no/Ines-cm 6e3 irpys,a, ecru' cymmapoliairs aeticirsina 
Otaeablibix uleneN , npinnimaa BO enemaeue BO3HilKalOtay10 paSuOCTb 
gipa3 (CM. ynpainmenee 67). MHOaCHTeab Ao sln  a  onpeileameT Aeficreee 

sin No  witio4 mean, a MHomaiTenb sin empainael. B3aHMOrtetiCTBlie N meaeti. [i 

flpeanOaaran, LIT° b 	k, n e. coomoryenbi yeaosini npiimennmocTx Ten- 
pin lveliena —Kapxfoilia (cm. § 41). 
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§ 47] 	 APPDPAKKHOHHAH PEIIIETKA 	 163 

❑ oaoacenae raaanux maxcamymoa, onpettensiemoe 113 yellow's! d sin p=m)i, 
sinNft 

100TBeTCTByET MaKCHMaAbliblM 3HallaHHAM mnownTeaa 	xoTopun sin 
npn 9TOM 136pawaeTca B N (CM. ynpaamenue 67,a). 

Talcum o6pa3om, B mai-lux maxcamymax amnanTy.aa B N pa3, 

a IIIITEHCHBHOCTb B N2  pa3 6o3buie, nem xaeT B coomeTcuspontem 
MCCTC odua LlaaAb. ECAH 6w xencTaciaaan N nexorepeaTaux tne.aen, 
TO IIHTetICHBHOCTb so3pocaa ON TOAbK0 B N pas, T. e. Cam 6w B N 
pas mei-wine, KEM npa xorepeaTaux nyaxax, 06yCKOBAEHIMIX pethemori. 

----- -------------- 

+—b b 

Pm. 105. K Teopan arniipaxanommil pemenui. Ilonoaceme muffin( maxeri-
mymoa H paenpeAeAenne seeprim no paommbni noptanam B inenenon peniene. 
IlyanTnpnan KplIBaSI nepeAaeT xoA remenTean j (a), supaa‘aloutero paenpeAe-
Aenne, o6ycnosAennoe Ainkpannnen Ha or/tem:wn mean. &JIM b TO 

si n a 
f (a) = 	. B BpOTHBHOM cnynaef (a)HeC1(011bK0 RUA I.P3THKIBISI (CM. §41, imam). 

a 
npn 60abIllom 'ulnae WeneH (N) BbICOTbl rammbrx mattcortymoa 311aMHTeAbH0 

6onbuie, gem yammer nynTignian Hinman. 

3aTo B cane peuieTxm oneabribie apalie raaanme maxcnmymia pa3,1te- 
JICHbl TaMlibIMH 06/1aCTHMH, a npM N nexorepenTaux ineliax MbI imam 

Ou N -}cpamoe Hatioixerine cpaatinTenano unipoxon amppaimmoanoti 
icapininnsi OT OKHOK ilium (cp. nymanpaaa aiming pac. 98, § 45, rue 
N= 2). (topmyria (47.1) noxaabniaeT, LITO B aupauenue pacnpexenetina 

sin a 
aMnAliTyltbl DECANT MHOWIITEAb AB —

a
, 	pacnpexenenne, o6y- 

Ca0BRieHHOe OAHOR IREJ11310. CaexoaaTeabno, npu andppaxiinn Ha pe-
mance, Tax ace icax H npH amoppaiouth OT xayx waxen, 1O4T11 BeCb CBOT 

cocpeAoTOnex B o63acira uenTpanbnoro maxcluayma, o6ycnoanennoro 

11* 
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AibbPAKIDISI B HAPAJIIIEJILHIDIX JIY4Mt 
	

tr A. ix 

°AMOR 	 TaK KaK wapaiia menu b 06614H0 °gen maaa, TO 9TOT 
c, 4 HenTpaabnuft maxcmaym, yraoHasi umpnHa Kotoporo paw-la 4 7, ,a0BOJIbHO 

1.11Hp0K, TaK 4TO Ha ero flpOTSINCeH4141 yKatableaeTea HeCK0abK0 TaaB• 
maiccHmymos pewencH, COOTBeTCTBylOILIHX HeCK0abKHM nopsviKam 

(plc. 105). 
143 (tiopmyabi (47.1) HeTpyxHo oripexemnb pacripe.ae.rtetwe HHTeH-

CHBHOCTFI 	raaaHum maxcHmymam. ilefICTBHTeabH0, Haxoxo H3 COOT- 
Howemist d sin cp /nA 3HaneHHe sin so, cooTeeTtrayioutee Hanpaasemno 
Ha (raitaffbat) malccumym, noxcTaimaem 9Ty Bealimmy B ctoopmyay 
(47.1) H B0380./IHM B HaHapaT, Tor.aa 

Awe sin2 dim 
AgN2d2 sininbm 

A2 — 	om2b2 	== 	 (47.2) n2m2b2 	d ' 

npmem b<d. B oftem cayHae, Hor.aa b 	d llecoilameparabi, 
ymenbwaeTcH HO mepe yrseaHneHHH In, T. e. HHTeHCHBHOCTH imam. 

no mepe nepexoxa x cnexTpam BhICIIIHX noptaxos. 	COH3t4eINIMbIX 
. nbm b H d BeJ111411Ha sin — npoxoHHT Hepea Hyab npH HexoTopux arme-d 

HHFIX M. CfleKTpbI COOTBeTCTBy1011114X 110pLIKOB OTCyTCTByPT. 

FlpHeckaHman Ta6mata afieT npe,acTaanemie o pacnpexeneHHH HHTen-
CHBHOCTR 110 maxcHmymam paanux nopsywoa pa3HbIX cooTHoweinitt 
mexcay b H d, npmem HHTefICHBHOCTb Hyneeoro nopaxica npiniaTa 
aa 100. 

HyneBoil 
nopsmoic 

Ilepabifi 
noparkom 

&opal 
nopsutoic 

Tperml 
rtopsmox 

tlensepria 
nopswg 

d=--2b 100 40 0 4,5 	0 

d r- 3b 100 	' 67,5 17 4,2 

lionoweHne raanubtx maxcHmymoa moacHo onpexenirrb nyTem sae 
meHrapHoro paccmoTpernia anaexHia Ha 111,114WaKIIMOHHOR peinence, aHa-
norms's° Tomy Hal( 9TO CAe/10110 A./151 OAHOH mem{ (cm. § 41). YCJI0BHe 
Ann no.scoxenHo ram:H.11,1x maxcHmymos d sin cp=ink, 	m=.0, 1, 2, ... , 
nerxo BbIBeCTIf 113 ppm. 105. 

aTO saemeHTapHoe paccmoTpeinie He xaeT, oxHaico, Heo6xo,ammbix 
OTHOCHTefibH0 pacripexeaeHHH sHeprHH B THicitpalamonHon Hap- 

THHe, B 4aCTHOCTH OCTaBAHeT 6e3 OTBeTa MOKHbal aonpoc o pont! 
HHcaa unpHxon peineTHH. 	HeKOTOpbIX Honpocos, anposem, Taxoe 
pacCmoTpetwe anomie atocTatoitho. TaK, Hanplicep, H3 yeaosiTH 
d sin cp 	in4. catayeT, 	cneHTpla nopulta 6onbuiero, Hem dlk, He 
MOI yT HMeTb mecTa (o cfmaitHecicom cmucne sToro Cbf. B yapaaatemth 67a). 
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§ 47] 	 AHOPAKHHOHHAH PEWETKA 	 165 

PaCCMOTpeHHe AelACTBHA AHOaKHHOHHOR penmnur noxammaeT, 4TO 

npn 6oAbumm num meneg CBeT, npoweAwntt nepea peurency, coolie 
paeTca B °Tan/Immix, penxo oneimemmur riacmax mcpana. flommemte 
maxcumymon 3THX }mamma, onpeAermemoe epopmynot1 dsin mA, 

BaBHCHT OT AAHHMBOAHMk. 21pyrmmmCJI0BaMH,Rputwamusommaa petuenca 
npeAcTammeT co6oll cnerrpaammal npn6op. 

Mem menbme Amma BOAH61 A, Tem menbuieny ananemoo yraa cp 

cooTBCTCTByeT noaomenne mamcmmyma. TaKHM o6paaoM, 6eAM11 CBeT 

S 

(AH 0 if" co 	0 H 0 	if 

II if II 	II 
'4' 	

I 

PHC. 106. Paaaommme Reaoro nem amOpammmommoR pe- 
mMTKOR. KpammaR momem ememTpa mToporo mown nape- 
KpmmaeTem tH0AeTOBMMKOHHOM enexTparpeTheronopamma. 

pacimmumeTca B CReKTp Tax, 4T0 mmyTpemmmm xpaem ero HBASHOTCH 

(InmaeTonue, a nappxnum — xpacnue arm (pnc. 106). &muffle m=0 
onpermaxeT maxmmym no nanplumenno p = 0 Ann ncex ananumg A. 

CanaonaTeabno, B 9TOM nanpannemm (nanpannenne nepnwmoro nrma) 
-CO6HpalOTCH Ay4H mcex RANH Bonn, T. e. Hyaena cnexTp npeAcTan-

naeT co60t1 6eaoe o3o6pmenne HCTO4HHKa. 

Cnewrpu nepnoro, nToporo 11 T. A. noptaxon pacnonarmoTca cum-

meTpnnno no 06e CT0p01161 nyaenoro. PaccTomme mexuly COOTWT-

CTByKRUHMH AHHHHMH cnerrpommoapacTaeT no mepe yBeAH4eHHHnopsimca 

tnexTpon. B 3aBHCHMOCTH OT cnexTpammon OAHOp0AHOCTH aHaAH3H-

PYemor0 cneTa, T. e. pa3AH4H2 KpaRmmx Annft- noan, ero COCTaBAHM-

WAX, cneKTpbl BUCUINX ROpHAKOB Ha4HHWOT naxaubmaTbca Apyr ma 

}Tyra. TaK, And coanomoro CBeTa, AaamecAn OrpaHH4HTE,CH AHLW4 
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166 	 RIOBAMBA B nAPAMEAMMx JBMAx 	 km, ix 

slummOft 4aCT610 ero HirrygeHHH, cneupm BTOpOro H TpeTbero nopma.. 
HOB 4aCTM11-10 nepelquemoT Apyr ;Tyra (CM. ynpam(HeHme 68). Rpm-
mem pemem C MaIIbIM nepHoAom H 6OA63yMe6 cnexTpamH SUCmix 
nopriAK0s,-Mm mMaem HOATIHIMMAMHTeabifileyrimiAHOpamnHHTalmm 
o6pa3om 04eub TO4H0 namepHTb AAHHM BORH. 143mepemm Anrcipema 
(1868 r.) H, oco6eHHo, Poyamma (1888 r.) npmenn K cocTasnemMo, 
npesocx0M-Ism aimacos comemOro CnexTpa, nonomemoi 41payHr4e- 
poBNX AHHHM xoToporo Hamepema C TO4HOCTbIO Ho wecToro AecHTHm-
Hero aHaRa. 

HecmoTion Ha Bb1COKOe COBepineHCTBO H3rOTOBaeHHH colvemenHmx 
peweTOK, B MIX Hepealco Ha6AIOJWIOTCR Hexcompue He3Ha4HTeablible 
HCKaWeHHH eanHoro cTporo ampamermoro Ha nem npoTmgeHnn pe-
WeTKH nepHoAa, cymecTsormHHe xoToporo MN npeHnonaramt npH Hamm paccmoTpeHHH. eTo HaegeT as co6on oTcTynneHne OT Toro 
pacrIpeAeimmol HHTeHCHBHOCTH HO raaBHWM maxcHmymam, KOTOpOe npn-
HeaeHo B cpopmyne (47.2). 

CBepx TOr0, yxasamme HapyweHHa rommyT as co6oR nommeme 
Ao6as04Hux mascHmymoe, 06s4a0 He CHabliblX(TaK Haasmaemme mAimHa). 
flommemm eAYmpro) momeT HpHBOAHTb K ouni6aam npH aHarmae cnex-
Tpa AmppammoHHoR pemelmotI, H60 maxcHmym, COOTBeTCTByWwW1 
vAyxya, momeT 66os HpHHHT sa npncyTcamme KaK0A-TO A06aB64HOR 
AaHHN BOAHM, B armAH3Hpyemom cnexue B ROICTONTeabHOCTH He HmetometIcH. 

Texnmra H3rOTOBaeHHH wickpaKILHOHHNX peamTox COBepweHCTBOBa-
aacb BOBOM,H0 meAAmmo. Flepam amcppautHoHnan peuleTaa 66ina no-
cTpoena, no-mammomy, B 1785 r. ameimaHcamm acTpoHomam PHTTeH-
ray3om, HO He 6maa ncnonbacumna HH HM cammt,HHmem-An6oApyrHm. 
Pena Ulna BHOBb oampsrra B 1821 r. dvayHrocpepom, noTopmq ALI OcHOWA Teopnw BilippaKHHH B napaimenbHmx arm H ocytToommm 
npH Bomoam mappalumonHoro cnexTpoucona BaWHeRwHe OTKNATHR 
(B riacTHOCTH, OTKpbla TemHme aHHHH B CnA0WHOM cnexTpe Com-ma-- 
cppayHrorpepoem AHHHH). 

HepBNe peweTKH (DpayHrocpep H3rOTOBARa H3 nponozoicHiHamoTaH-
HOn Ha Asa napaaAemm0 pacromomeHmax ImHTa. Thum o6pasom OH 
mOr Hoay4HTb peweum C 4HCAOM inapixon OT 40 Ao 340 Ha AxMm*). 
/Ian naroToHneHnn 66aee cosepineHHmx peureTox 4)payHroMep nepewea K HaHecemno LUTpHX0B Ha TOHKOM 30ROTOmcaoe, noxpusamnem CTeKtio, 
a BaTem HenocpeAcTseHHo Ha cTemse (anmaaom). gyinuall peineTma 
(PpayHrotepa 6mna umplmoR B 1 /2 AN:41MB H Hmerm nepHoA olcono-3p (8000 WTpHx06 Ha Troth). 

*) Y)Re c anima pewencam0 dvayarotpep onpeaena /may Roam 
D-AHHHH 

Na, cramp° 5886 A. 06a1am waimma peineTom (Ppapirorpepa 6hma meeennxa, Tax NTO paapelualoataa criaa Hx rie npenocxoamna 500. &Tee -mewl% C ralcoft peilleTHOH Hellb3H 6bIlf0 paaaeamm iiyoneT Frarpaa, COCTOSHWHI H3 MIMI"' 5890 H 5896 A. 
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§ 481 	 HAKAOHHOE UAAEHHE AYBEB HA PEWETKY 	 167 

(PpayHrockep ynasaa Ha ITH11111111HaabHy10 BO3MOWHOCT6 H3rOTOBae-

HMI OTpaMaTeabHUX pelLICTOK, KOTA BCC ero pemeTKH pa6oTami KaK 

nponyceatanne. 
IlepexoA OT HpHMHTHBHUX pemeToK cDpayHrocpepa K coapemeHHum 

114paKIWOHHIAM peWeTKaM ABHACH Ca0WHOR TeXHWIKKOO nutlet, 
B peummth noTopon nplummaan }mane mnorme liccaeaoeaTe.an. 

Baweenwen war 6nia cAenan Poyaewaom, 1OCTpOW3WHM cneunaab-

nue MaWHHN K451 H3rOTOBileHHA TOWlaffillia peWeTOK 60abW0c0 npure-

WeHHA. Kpome Toro, PoyasHA nepmAfi cTan aeaaTb HorHyTme oTpawa-

TeabHme pemeTKH, BUIOJIHAHOLHe 011MOBpeMeHHO pOilb peBleTKH H 

CO6HpalCM10 AHH3M, PCWCTKH POyaBHaa nmemT ao 20000 111TpHX0B 

Ha ,aloilm npH 6oabwoft Lunpene (AO 10 cm) H RpeBOCKOAMOM KavecTee. 

LI,Arnwetinme yaynweene B mawnnax PoynnAa anew) Awkepcon 
Bya, nocanzweaTeabno aamefflowne Poynattaa B ero aa6opaTopii. 14a 

9TOB aa60paTOpHH H HOHUHeBIAKOMITHaH6OileeCOBepWeHHHepelLMTK H, 

 HMeICHRHe a0 30000 WTpHX0B Ha AWN (1200 1111THX0B Ha 1 MAO. 

aeUMBIAC KOHHH C TaKNIX rpaBHp0BaHHUX pelileTOK BOArlaKaCR PyTeM 

H3COTOBaeHHA OTIlegaTKOB Ha )KeaaTHHe HRH Ha CHell,HaabHUX HaaCT- 

maccax (pensurcu). 
B CCCP anomie xoponme oTpawaTeabnbre peweTen (600 n 

1200 WTpHxOB Ha 1 mat npe_paamepax peweTne 150 AIM X 150 .Mm), 

a TaKWe penal/al H3FOTOBAY1OTC11 B r0CyaapCTBeHHOM OBTW1eCKOM 

HHCTHTyTe (repaCHMOB). 

§ 48. HaKaoHHoe naaeHae Arlen Ha pemerHy 

B caytme, cum napaneam-ati arum( naaaeT Ha penny noA 

yra0M 0 (pHc. 107), TO AAA BIABHCaeHHA 110a0MCHHA (AaBHIAX MaKCK-

MyMOB MO)KHO BOCTyBaTb TaK >Ke, KaK H !MAHN. 

rlOalia/1 pa3HOCTE,  X0aa aafl aKyX COOTBeTCTBeHHUX aria eCTb: 

AC — DB = d sin 0 —d sin cp. 

YCJI0B1111 06pa30BaH1111 caaBHUX maKcHmymoa 

d (sin — sin com) = inX, 	 (48.1) 

rae m=0, 1, 2, ... Ilpeo6pa3wnaeae, nmeem: 

2d cos (Tm  6 )  sin ( 6—
P

-   ) ntX 
 2 

ECAH pewerKa a0B0/16H0 rpy6a, T. e. nepnoA ee d 311a 1111TeabH0 

60abLUe A, TO yralA JIMPpaKKHH Maabh T. C. 31(071 cem  Maa0 OTAHMaeTCR 

OT O. B TaKOM Carme MONieM 110/10WHTb: 

?nt ° 
--

0 H  
2 

. 0-- Ym 	-- Tm  sm 	2 	2 • 
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168 	AHOPAKIIMA B RAPAAAEabHUZ /MAI 	 trA. 

HTax, mmeem: 
dcos0.(0-- cp.)==tnA. 	 (48.2) 

Cpaamm (flopmyny (48.2) c cpcipmplon nag Hopmaablioro nuemia 
d sin cpm=mA Ham Om= 	(ecnm yron cpm man). 3To cpamemme 
110Ka3b1BaeT, MTO yron MeMBy HpIeBUM maxcmmymom 	BTONDIHUMH 
maxemmymamm (0 — p„,) BbNHCJICIeTC51 Tax ace, max man 6b1 mamma 

-la matte 

Pm. 107. Hamnommoe maniple napannenbmore nruca 
Ha miappaxmmonmyto pemermy. 

&Dino mopmanbmum, Ho peweTma mmena 6E1 ymettatuemumt2 nepuo4 
a HMI-1HO dCOSO. 

Ecnu 0 MINSK° K m/2, TO 4411 mmeem BeCbMa sameTmoe ymembummme 
nepmoma. TaK1114 o6paaom, 6pocam 	rpy63no pawn)/ arm nom 
yrnom, 6a1431011.1 K 90°, mm mowem Imo/Homan, oTmeTamapo AHISaK- 
Knomiylo mammy. Hanpmmep, mmnnmmeTpoaaa numehma 	omemb 
KOCOM flalleHHH 1103BOAfieT mafinromaTb mmThpaxamommme cnexTpu 
smmmmurm cseTa. 

Yka3aHHOe 06CTOATeAbCTBO Harna0 mammse. npmmememme npm HCCAe-
A0BaHH14 AIKITaKKHK pemTremoacxmx ny4eft. KaK AJIHEIN DOAK peril.- 
reaoacKmx airmen 05124HO B TUCA411 pas MeHbLUe. mem BOAH BHAHMOr0 
ameTa, TO ace HCKyCCTIleHHO nocTpoemmble peMMTKII mai:amino{ AAR 
penTrelionicax Arlen BeCbMa rpOmmic 

WOO 
• 

Hcnonbsym mem] }cocoa namemme, ymanoeb nonymmTb memo empa-
wemmyw mimppalimmio penTremoammx Arta CO CpaBHHTeAbH0 cpy6OR 
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§ 491 	 <DASOBBIE PEWETKH 	 169 

pemeTicon (d2....f.0,02 At m, KOMHTOH H Ayati, 1925 r.). BflOCAOUTBHH 

no sTomy meTooy nun nonymeHu npencxcanue al4p8KHHOHHNO 

cnacrpu H C 60abWOH TO4HOCTWO ounii Hamepnu aaHnN BOAR pen-
rennom Arlen. aroT meToo nmepnin ABAHHT01 BnacToswee apema 

HaHnonee conpulenum (cp. § 109). 

49. Gaudime peuieTHil 

Pacnpeomene nieprini no cnenpam panux nopHrKos, nminom- 
moe B THOAHMH § 47, ROKUMBaCT, 4TO 3HWINTHabHaH 4aCTb sHeprim 

cocpenTown B cnenpe Hy:mini° nopsoma; no mepe nepexon 
K BMCWHM nopninm sHepriisi nucTpo youneT. BnarooapH nomy 
cnenpannwe npHoopu, cHaomenue anippaKMHOHHMMH 

Maim CBCTOCHabHM. BaWHMM npanniencHm yconepuinicTinnimem 
peweToic MOMOCE, ynanHoe Psneem H ocynecTmneHHoe Bytom Hama-
neHme pacnpeoeneHn no cnenpam, ocnoaaHnoe Ha neoemn HOIMM-

HHTeabHOH paniom X0Ka B npeoenax icawooro luTplixa pewevai. 
C STOR HCAWO penalty rpanpyin TaK, 4TO mum' 6opona HmeeT 
onpeoenninun npoinin, onaroompH gamy oTpamenH (HAN npo-, 

XONKHHHH) BOSHHKaCT oo6no4Hn paBHOCTb non ,OT onioro KpaH 

a) 	 0) 

Pnc. 108. 43anable pauenw co crtenannum npockaeMnna  
xonenpanH sHeprHH a oTneAblimx cneKTpax paaannumx 
nopancom a— oTpaiHaTennaa penenca; 6 — nponycnioniaa. 

6oposina no opyroro (plc. 108, a H 6). nonempaa npoclmnb 6oponiu, 

yoaeTcH CKOHUHTMOBaTb 9HeprHO B cnenpe Toro HAN HHOTO 110- 

pflaKa, ocnaeumm ocTanbHue, B TOM 4HCAH H camun civet cnenp Hy-

nenr0 nopon. PeMWTKH n0006Horo Tana RO3BOARAH coenaTb anti-
pamitionibie cnenporpactabt HHcTpymenTom, npH6nHwaonnmaca no 
caeTonine K 06614HMM Hpn3MaTH4aCKHM cnenporpapam. 

PeweTKH, Hao6pameHHue Ha pHc. 108, a H 6, npeocTaansinT2 no 

cpaecTlay, 4wome peuitram, noenbHue snemeHTu KOTOpNX °TRH- 

4aKaCH He paaniimiem B oTpawaTenbnon HRH nponycHnoil CnOCOOHOCTH, 

mamma Ha amnnicyoy BOnlibi, a noel cnoconnocTmo NBMeHBTb canny 

B oainom cane Hamniame ipasu nponxoon naeocrame 
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cmoTpermon B § 47. TOnbK0 BMecTO MHO)KHTeAR Sill a 

nb 	 a ' 
sin y 

841 — sin yi 

170 	 Anspnumg run/0,1E316nm AY4Ax 	 kn. ti 

reomeTpHaecnoil (popmbi nnacTennal, oTpancalouieft 	nponycxa 
lomat BOAHy. MCOKHO B03.aaCTBOBaTb Ha (pay BOAHN, OCyllieCTBAR 
paaame a nomaTeae npenomnelma nponycnalontero C.11014 npm ero 
HemameHHoH Toname; Tamoro porta InaorHae pewenol yAaeTca ocyme- 
CTE11151Tb, Bb1361BaR B npropatmom Tene yabTpaalrycmaecmyto BOJIHy 

cTBneHa epaaoBan 	ocHonall- pewenca, 
Ham Ha paanwillom FlameHeHHH ckaarol 

AIMIN 

AMU= 
ASIMARMI 

NM/MI BOAHN 	npn 	oTpanceHHH 	OT 	crenaa 
H meTanna (C. M. PNTOB H 	IL 

0, 
./INEWIEUTIM 
awn 

rba6eAuricAnt4). LIB 	sToti !RAH Ha 
rirnoTeHyanylo rpaHb 	ripHambi &um 
HaHeceHIA HOROCKH cepe6pa, pane- 

Pric. 
peinelta, 

rpefflrem 

06Hiaa 

B Hamenelinn 

109. 

TeopHB 

066171 
acdpOcV080/1/16/1/ 

orpalKeHan 

(Pa3oBari 

cloami 
Hcno.463poinari 

pe6pa. 

TaKHX 

neHHwe nonocHamn cTeicaa. 	na- 
Aelum cHeTa 	CO 	CT0p0Hbl 	trenna 
(pHc. 109) HirTeHCHHHOCTb CBeTa, 
oTpmermoro OT TeX HAN HHEIX 110- 
A000K, npanTHmecoui onimaHoBa (nog-
Hoe BilyipeHHee oTpaacelore), Ho 
BoanHimeT paamome AcIpasax, npuno- 

orpmareAbBan Asuriee K 06pa30BaHHIO AlUppaKHHOH- pa3inolne 
npn nomiom Biry-HOR 	KapTHHIR. 	BO3MORDIN, 	money- 
or creicia 	ce-HO, pellieTKI4 	amnaHTyrtHo-tpaaosble, 

T. 	e. 	BoarieRcTsyKnume 	oAHoepe- 
mum° H Ha amnawryAy 	Ha ckaay. 

peineTok npeAcTaBncleT nowropenue TeopHH, pac- 

(CM. § 57)- HeAaBlio 61,, 	ocyme- 

npeAcTaBasnoutero co6oH pacnpe.aeaeHne amnatrryAlA npH AncppaHHHH 
Ha othioa AOCTaTO4HO WHpOKOR uwAH, BoaaeT MI10)KHTeab 60.rtee °O-
ilier° Huila F(b, k, (9), Tanne 3aBHcALII,Hil OT unipHHBI ulTpHxa (b), 
KAHHN BOAHN (X) yraa AllikpaHurni (p), Ho nepeaarourn 14 oco6eH-
HOCTH inTpuxa (ero npoclniab, oTpaacaloulylo HAH nponycloryro CH0006- 
HOCTb 14 T. A.). TaKHM oOpa30M, rpopmvia (47.1) 3ameHHTCR: 

sin ma A, = AoF (b, X, so)  . 	. 
sin p 

CneullanbHun Bbi6op ocoOeHHocTet1 wippixa, onpeAenatoundl BHA 
41))/HICLIMH F , H ABeT BO3MORCHOCTb aciumenTpaHHH sHeprlth B OT.Lkenb-
HbiX riOptamaX. 

§ 50. 3ffie.nox MafiKeabcolia 

Banowil pa3HOBHAHOCTMO cpasoBal peruenol RBAReTCR cTynelpiaTbin 
BIlle.110H MatiKelibCOHa„ npea(CTaBA511011141H peulency co cpaBEIHTenbH0 
He60Ablinim 4HCAOM oTAenbion (aucno HHTepckepuppoimitx 
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§ 501 
	

9111E11041 MAHKEALROHA 
	 171 

flrIKOB He ripeaocxo,anT 30). Tam max npn 9TOM pa3HOCTb X0,aa Me/Kay 

OTAeAbHb1MH Hy4KaM14 BeCbMa BeaHKa (10 000 A H 60.Bee), TO B 9TOM 

HpHoOpe MM 110Ay4aeM CHeKTpb1 BeCbMa Bb1COKHX FlOpflAKOB. 

3the.1011 npe,acTaHaneT co6ot1 aecTHany, cammeHHymi 143 HAOCKO-

napannabnbix TOACT6IX (OT I AO 2 cs) CTeKESIHHbIX nnacTnHom, coaep-

IIIKHHO 0,11,H0p0AHNX, cTporo 
0,11,11HaKOBOH TWILL114Hbl 14 C Bbl- 

cTynampl Qamiamosoil innplu..1 

	

Ana mamecTaa suienoHa cy- I 	 
(plc. 110). 

IlleCTBeHHO neo6xo4Hma 4pe3Bb1- 

Hatin all TWATeabH0CT6 o6pa-

60TKkl IlaaCTHHOK, KOTOpble 

A,011/1(Hbl 661Tb BBNCOKOHCTefleHHIMIOCKO-HapaalleAbHb1MH H OAHOpaatIbIMH, 

TaK ATO, HalIO)CHB MX OAHy Ha Apyry10 H OKaB, MM ROArlaeM KaK Ghl 
paBHomepHy10 .rtecTnimy 143 CHAOLUHORO mycma oanopoaHoro cTemaa. 

Flapanaeabnbitl nyMox, npoHnablaaa BCIO Twannuy swerioua, licnbx-

THBaeT Ha KpaaX cTyneHeti rumppaminno. Pa3HOCTi, xo,aa, Boamimaioutaa 

meway OTaellbHbIMH ay4aM41, 3aBHCHT OT TOAL1MH1,1 h H 11.114pHH61 S cTy-

neHem, OT ROKa3aTeAll Hpea0MAel11151 cTemaa n H yraa aluppamuim p. 

Al 

co 	— 

'0 

. PHC.  11 , Xoa aria B suleaone Mailmeabcoaa. 

AO -= QB = h; OB = s; AD h cos cp; BC = s sin T. 

MaK HeTpyAHO BHAeTb 143 pHd. 111, pa 3HOCTI. X0Aa MeNCAy ArlaMli AM 

BN , HCX0,1,51111,14M14 H3 COOTBeTCTBeHFILDIX TOL1eK CTyReHeK, eCTb 

A = (QB)± BC — AD = nh s sin —h cos pp= 
s sin cp ± (rt — - cos (p), 

rae cf.— yroa runkpaminm. Benny MaAOCTH cf/ MO)HHO CIIIITaTb sin co 

N COS pp -= 1. CaeronaTeabllo, 

A --- scp h (n — 1). 

TaK ate KaK N ri,asi penieTmu, ycaoalie Haxoacrtemin raaaHux }amen-

mymoa ecTb A = 	rae m — uenbie macaa. PITam, 

spyh (n — 1) = mX, 

PHC. 110. Cxema anienona Marimenbcona. 
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172 	 AMPAitatill 9 HAPAnaRnbHUX AYHAX 	 [tn. IX 

T. e. 
ma—h 02 —  

(50.1) 

PeaKOCTb MaacHMymos, TaK ace Han H B peniente, wipe/lemmata 
4HC/1011 HHirep(pepHpylowx aria, T. e. Hncnom cayneHen sweaoHa, 

4 50 s  

a) 

AF- 2A 

6) 

PHc. 112. Ilea BO3MONOWIE nonoseHHH B sulemme AiaRKenscolia. a --s npeAmax 
24 

yrna Avit = —s yKatromaioTcsi ABa AH4)PaKIWOHHba maKcHmyma aanteTHoli HHTeH- 

CHBHOCTH On-r0 H OH+ 1) -ro nopeaea), pasneaeunme paccrommem 
s 

6--8 npeAe.rfax yraa AT yKaaKmmercH ce01H KHcppackHommfi maKcHmym 3aMeT- 
HOIl 	(PaCtleT .HaH AJIR sineaoHa Ha 10 HJIBCTHHOICJ 

aoropoe He npeeocxoen 	3ato pa3HOCTb xona (nopenon HH- 
TeNpeperautiO mmay nHyma COCeAHHI.IH AriaMH eecbma Beallita; npe- 
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511 	IAPAKTcrHOTHItn dnEKTPAAbHMX AnnAPATOB 	 173. 

Heoperaa wieHom Sip BBHAy ero maxocaw, natiaem: 

h(n--1)  
nt-- 	 St% 10000 

Ana h=1 c.0 n 	1,5. 
TaKHM o6paaom, sinenoH mower paocwath TOAbK0 npm ovenb mono- 

xpomaTmecaom H3Ay4CHHH. PaCCTORHHC MOKAy ramuma atuppata4NoH- 

HWM14 maacHmymamm cocemnrx nopaaxoa, T. e. KameHeHme p npa name- 

nt Ha ealumny, 048Mb HeBBAHKO. 143 cOopmyaw (50.1) 'redeem 

X , 
by ==--. OCC 9TH awivalcumoHnue maxormymm nmearr aameTHylo HUTCH- 

CHBHOCTb TOAbK0 B npeaenax meHipanhHoro maKcHmyma, ooycnomneH- 

Horo °Anon utenbio (cp. 0 45 ii 47). YTA08351 111HpHild 9TOT0 mameHmyma 

, 
CCTb AT = z S , H60 WHpHH8 guleiniu puma s. Taanm oOpasoM, 

B npeaenax null aameTHA STKOCTH Ay moweT yKABANBATbC0 TOAbK0 

O&M HAN 08a maacHmyma coceamix 1100BAKOB, H60 paccToanne meway 

1 
HHMH Ey -=.-T  AT (pac. 112, a H 6). 

§ 51. XapanTepncTmna cnexTpaabnux annapaTos 
H cpannenne MX meamy c000fi 

B Hacrommeft Mane paccmoTpeHo 3:termite eeKoTopmx cnemtpanb-

Hux annapaTcw (awppaaumortHaa peweTaa, 911W3OH Alahaeabcona), 

Aaloumx B03MONCHOCTb onpeaenaTh C mew> 60AbUIDA TOKHOCT610 A.auhm 

BOAH HAN paw-limy B aanHax BOAH AByX 6AH3KNX cneaTpaabHux :wag. 

Ananorymaa aanaHa moweT 6bab peuleHa Taawe H npu nomcaun nwTep-

cpepeHaaoHnux cneaTpocaonoH (nnacTaHaa Thommepa — Tepae, tulTep-

(tepomeTp AlanaenbcoHa, HHTep(pepomeTp HAN 9TAAOH rpaOpH--llepo), 

onucaHHblx B rn. 

MIA Toro 4T0614 HMCTb 803MOWHOCTb CpABHHTb MMAy C060ft ACM- 

CTBHB 9THX paammiwx annapaTori H BblopaTb, aaaoft H3 HFIX HaHoome 

npnroaell npn peuJeHMH TOR wan HHOR 013114CCKOR aaaatin, Heofixoanmo 

ycTanowm,  ApeaezeHnue xapaaTepacTim cnoupaahnon annapaTypm ‘  

1. Ancnepcna cnenTpaabnoro annapaTa D. OcHosHoe HaanageHHe 

cneaTpanbinax annapaToB COCTOHT B ycTanomeHHH AAHHU BOAHM Hccae-

ayemoro caeTa---aaaava, aoTopaa B 60AbLUHHCTBC cnyvaea csoamTca 

K Apeaenemo 'MAMA B AAHHBX BOAH Lova 6AH3KNX cneaTpaahnux 

AHHHA. 06614Ho noaowenne cneaTpaahHon AHHHH B annapaTe saaaeTca 

yraom, Aperkenammud HanpaHnenme aria. IloaTomy ancnepcna onpe-

aeageTca yrimawm paCCTOHHHCM meway AHHHAMH, oTarmaHnnmnea no 

anHHe BOAHN Ha 1 A. ECAH AByM AHHHAM, oTanmaaHummca no mime 

sonnm Ha ;),,, cooTneTcTiveT. paaHuna B yrnaX, paella By, TO mepog 

ancnepcam 6y.aeT Heamna 
D = aso Mk, 
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A 2  
PHC. 113. PacnpeireneHHe ocsememiocTH npa 
Hascosemni Amyx 6.unKfix cneHTpasbmia AH- 

174 	 AIWAKIIHS1 B HAPAAAEA6HUX AMAX 	 Ira. Ix 

ampawaemam, Hanpmmep, B yraoamx exmlimuax Ha aHrcTpeM (.1m/toting 
ducnepcum). 

Tam mam mu nacTo na6amaem noaowerme JIMHHH Ha 9xpaHe HAN cpoTonnacTmHxe, TO yri06Ho aameHHTb yraonoe paeeTOBHHe memay AN-
HEIMAN JIHHeHHbIM paccToHHHem as, BblpaWeHliblM, HanpHmep, B MHAAH-
meTpax. ECJIH (imgo-foe paccToarime JIBH3bI, npoeHTHppoineft cnerrp Ha 
axpaH, paHHo f, TO, tmeeHano, as =f ap, Talc trro Aumetimam ducnepcum 

D* = as/SA = fD 

H empaacaeTca o6bi4mo B mmaammeTpax Ha aHrcTpeM. Ha npaximme 
HepCAKO yKB3MBMOT 06paTHyo BeAH4HHy, XapaKTepHaya Annepcmo 
annapaTa 414CAOM amrcipemos, yx.rtaxbmaloulmmca Ha 1 ACM 4)oTon.rtac7mmat. 

Ilycm MN mmeem ABC 6AH3KHe AAHHU BOAHM Al  H A2, TO4Hee, ABB 
elleKTpaAbHIMX ymama, HaeT0A6K0 y3KHX, 4TO MX MOKHO oxapaicTepH-
80BaTb sHaveHmmn Al  H A2; TBKOBM, Hanpmmep, Axe AHHHH, Hcnycicae-
mme pTyTHon .samnotl. PaccTomme memay maHcHmymasth Ana A l  H A2  
HBRACTCH H3 yeA0BHB, onpueamomero moiloweHHe maxcmmymoe: 

dsincor_rnA. ,aenCTBHTeAbH0, 
,aisflepemucyn, noarmem: 

d cosy • 8c.p 	mak, 
T. e. 

D =--- — 
d cosi* ---.(51.1) 

Talcum o6pa3om, ruscnep-
CHR TCM 6omme, gem meHbme 
nepHoa pemencH d H gem 
Hume nopasok m Ha6moaae-
moro cnexTpa. 

HeTpywo Taxwe ompe-
Mann, yraoaym amcnepcmro 
mrrreptepeHumonHmx npn6o-
posocoTopaH,HaHnolcaameaeT 
rusitnic.neHme, o6is14H0 (Heim 
Beams (cm. ynpawHellue 70) 

2. Paspeniatoman CHOCO6HOCTI3 cnelapaahnoro annapaTa. Haam 
vne axammTeabHon xmcnepcHm eime He o6ecne4maaeT BOWHO)KHOeTH pa3- 
ANIMA Aux 6AH3KHX cnexTpaimmx AHHHH X2  H A2 , 'tax 61s1 6AH3KH 
K moHoxpomaTnvectusm OHH HH 6WAH. aeheTBHTCAbH0, xmcnepcma onpe-
xeameT yrJIOBOe Hal ametlHoe paccromme meny maircHmystamm aByx arm BOJIH X.2  H A2 , HO B al000m annapaTe nepexoa, OT maKcHmyma 
AaHHOH AAHHM BOJIHb! K mismimymy npcmcxoAHT 6oaee HAN menee HO-
cTenemmo, B aasHcHmocTH OT yeTponcTea annapaTa. Flo•Tomy pacnpe-
aeneame oceeineHHoctm Ha BKpaHe HAH cpoTonnacTiume meet BHA, 
mao6paweHHun Ha pmc. 113. 

• 
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PHC. 114. Pacnpe,genenee 
°cameraman xis Aeyx 
ewe paapewnmmx cnex- 
TpaRbHNX AHMAR °Tine- 

ImiR Puna). 

§ 511 	KAPAKTEPHOTHKA CREKTPAAIANX ARRAPATOB 	 175 

fithstodaemoe pacnpeaeaeHHe ocneweHHocTH ecTb cymma ocrieweH-

HOCTen OT H X2 R nao6paweHo cnnowHoR mpHHoR. TaKHM o6paaom, 

aawe npH 6ofibmoR asicnepcnH (6onbinoe paccToanne ALO HeT B03- 

MOWHOCTH o6HapyacHTb HaAH4He AByX RANA BOAH X2 H X2, eCAH cnaaa-

HHe OCBeMeHHOCTH RpOlICKOAHT TaK noaoro, KaK 5TO Hao6paweHo Ha 

pHc. 113. 
AAA Toro Troom annapaT maa BO3MOAHOCTE, yCTaHOBHTI5 HaAH4He 

mrsyx AAHH BOAR (pavetuumb aHe AAHHIA BOAHN), He06X0AHMO, 4T06N 

npm aamaHHom paccToHHHH meway maKcHmymamH Hz ozerranmi 6bum 

AOCTaTO4H0 peamnmn (pHc. 110. B STOM cayzae Hanwme anyx maKcH-

mymoH (artyx BOAH) wmcTynaeT AOCTaTO4H0 OT4eTAHBO, HeCMOTpH 

ma TO, 4TO rop6b1 OT mawaoR H3 MIX B 3HA-

4HTeAbROR cTeneHH nepexpbmwoTcH. CaMO CO-

6oR paaymeeTcH, 4TO BO3MOWHOCTb paanwie-

MIA artyx mamcHmymois B 9TOM cayzae 3aBHCHT 

AO H3BeCTROR cTeneHn OT KOHTpACTHOfl 4yB-

CTBHTUR,HOCTa Toro meToaa emayaabHoro RAH 

toTomeTpHmecmoro), KOTOplaM HCCAeAyeTCH 

pacnpeaeaeHme HRTeHCHBHOCTHEutonbcnelapa, 

OTBO3MOWHOCTH HaaewHo yCTaHOMIT6 ne6oab-

woe paaame B HHTeRCHBROCTH. 

Talcum o6pasom,rwamowHocTb paapemeHHH 
arsyx AHRHVIABAHeTCH HeCK0AbK0 HeonpemeneH-
Holt Cornacuo npeancomennw Paull yCAOBHO 

RpHHATO C4HTaTb paapewwwie noaHmm, Roma Aria rop6a pacnoncomem, 

Kam nomaaaHo Ha pHc. 114, T. e. mom malccumym nepeozo rop6a 

coanaaaeT c AIUMUM.WWOM entopozo. To HanmeHbwee paaaHzHe B AAHHaX 

BOAH moTopoe yaommempzeT nocTaHneHHomy yCAOBHIO, H onpe-

aeaHT co6oR CUOCO6ROCTI5 cnemTpaabHoro annapaTa K paHawinw 6AH3- 

KHK AAHH BOAH. 

kincrepHR Paaell B ymaaaHHoR epopme HenprimeHnm K linTepckepeH-

UHOHHUM cnemTpanbHum annapaTam, B KOTOpIAX, KaK MW BHAeAR, 

nepexoa OT mamcHmyma K mllmimymy HmeeT HHOR mapamTep, HewenH 

B INilivaKIVHOHHOR peweTme *). flosTomy yao6Hee npnmaTb KpHTepnw 

P3AeA HeCK0AbK0 HHOR BHA. ECAH aHe cmewHme /ROHM Hmema OAHHa-

Lamp° HHTelICHBHOCTI5 cRopmy, TO mpHTepini Paaeg oanamaeT, 4TO 

mmaimym meway AHHHAMH cocTainaneT OKOAO 80% OT COCeAHRX mamcn-

aymcw. TaKOR KOHTpaCT ycTaHawmaeTcH BROARe ympeHHo KaK RIM 

MH3yaAbHNX, TaK H 06beKTHAHMX (0)TorpackHzecmHz H SAeKTpH-

Liecioix) meTomax perlicTpaunH. Mczom H3 5Toro, nepeamo npeaell 

paapenieHHH onpeaeamoT Tpe6oHaHmem, 4TOOM rnyonHa ceanommm Ha 

nnTerpaabHoR KpHBOR HHTeRCHBHOCTH aHyx 6AHMOIX H OAHHaKOBO 

*) Paampme 06yCAOBRIThaeTCA Tem, IITO e amkpaegeoenba yemencax (BKA10- 

RAH VI amenou MaRmenbcolla) cymmnpylona N Limos paBHOH MiTeACYIBROCTLI, 

Tow Kax a auTeprpepelmaomen cneeTpoceonax cymmapyerca 6eceoeettace 
rperenenuo ocaadesatouwx nrocoe, 
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176 AHGPAKHHA B HAPAAABabHMX AY4AX 	 [r.rt. iX 

HHTeHCHBHNX AHHHR COCTaBAHA3 He McBee 200 0  BMCOTM coceaHHX maKcHmymos. 	 • 
YCAOEHOCTb apHTepwr paapewerma B 5TOff cpopmyanpoaxe BIACTy-

naeT c ewe 6onbwen OT4eTAHBOCTE.10. npH Cy>KAOHHH 0 BO3MO)KHOCTH 
paapeinemw AByX MOW' C CHAbH0 paaawatow.Hmuca HHTeHCHBROCTAMM 
flpHX0AHTCA HCX0AHTb H3 (PaKT0p0B, xapawrepHapounix xatuall 
KOHKpeTHLA CAy4atl. Tem He mellee, HecmoTpn Ha yCJI0BHOCTb Kprrrepna 
Psnea, on oxamasaeTcs BecbMa noneamam AAA cpaeHemm paspenwroweft 
CBOCO6HOCTH pasawmmx npH6opoa. Tax, HenocpeacTsemio ACHO, 410 
cnoco6nocTb cneKTpanbnoro annapaTa K paannmemno 6.rtmaxxx AAHH 
BOAH Terri 60AbWe, nem aaabwe maKcnmymbi, T. e. nem Hume noparoax m 
H nem peame MaKCHMyMbl (xpyne nepexoA OT maxcHmyma K MHHHMyMy). 

3a mepy paspewarouyea cnocothtocmu cnewrpaabHoro annapaTa Hp's- 
HATO CLOITaTb OTHOLUeHHe AAHHbl BOAH11 A, OKOAO KoTopon BbEHOAHHeTCH 
Hamepenme, K yKaaamiomy MHHHMaAbH0My HHTepsway 3X, T. e. A = AMA. Jana onpeaenewa A cocTaaHm (Hanpumep, Ansi awlwatawomiott perueTKH) 
yCJOBHH, amoutne nono)xemw maKcHmymoa m-ro nopaaxa Ana BOAR 

H A2: 

d sin p'm 	d sin opl = mX2 . 	 (51.2) 

Ana nepexona oT m-ro maxcHmyma A2  x coomeTtraymnemy MHHH-
MyMy He06X0AHMO H3MeHHTb Hanparmetme Taft, 4T06b1 paaHocib xoaa 
1.13MeHHAaCb Ha A2/N, ecnn N -4HCA0 HarepcpepHpylourmx arm)) (LLITpH-
XOB pelueTKH) (CM. § 47). 

TaKnm o6paaoi, mumodym A2  Ha6moaaeTca no Hanpaanewno P m, yaonaernopmouremy yCAOBHlO 

Ycnosne Panea rnacHT: 

oTxyaa 

A d sin cpm  = ntk2 	
2 . 

?no 

(51.3) 

MAI = MA2 N 
HAH2

k2 

Tax KaK),1 )1 A2  6AH3KH meway co6on, T. e. 8X = 	X2 — manas Beammtha, TO paapewarowaa tuna paaHa 

A = = ntN• ak (51.4) 

TBKHM o6paaom, paapewarowan cnoco6HocTb pewenoi npli aaaaH-
Hom 'mule IllTpHX0B yaenwmaaeTca no) nepexoae K cnexTpam BLICIBMX 
HOIMIAKOB. MaKCHMaAbH0e aHanerme A COOTBeTCTByeT maKcHmanbnomy 112, 
onpeaennemomy H3 ycaomm, cornacHo xoTopomy CHHyC yrna amppatawn 
He moweT npeabnuaTb 1. TaKHM o6paaom, H3 OCHOBH011 opopmpun pe- 
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§ 51] 	XAPAKTEPHCTHKA CHEKTPAAbHMX AHHAPATOB 	 171 

WCTKH dmincp==na HAXOAHM, 4TO /A maze = d/A H, utensil:wren:A°, mam-
cmmanbmaa paapeinamuaa CHOCO6HOCTb peweTmm ecTb: 

Nd 
Amato 	ak Ft  — ma 	 (51.5) 

• 

Ho npouneaeume Nd = a ecTb ontox uutpuna pewexmm. Cneaoma- 
TenbH0, MAKCHMMHBH pavewalowam CHOCO6HOCT6 peweTmm menu- • 
nmeTCa ee o6w,e14 wmpmmon HAH, T04Heep mamcmmanbmon paamomw 

xoAa, am 	
Nd 

pawomion B AAHHBX BOAH, —r—, MeWAy Ay4BMH OT mepmoro 

H nowleamero imTpwca pewenut. 
UTAK, MAKCHMAA6H3R paapewalowall CHOCO6HOCT6 peuweTMH He 38.- 

BHCHT OT Toro, o6paaomama nH pemwTma 6onbtumm 41ICAOM EUTpHX0B (N1) 
manoro nepHona (d 1 ) HRH manum mHcnom urrpHxon (N2) 6onbworo no-
paoAa (d2), eCAH TOAbK0 N1d1  = N2d2 . B 4BCTHOCTH, eum BMeCTO 

peweTxm B3HT6 mpamoyronbmoe oTmepcTme(wmpomyw Men) WHpHHOR a, 
TO yrnonaq wHpitha ocHosHoro maKcamyma TaKoro oTeepcTHH onpege- 

AHTCH mm 	
k 

pawemmem — (3 41), T. e. TAKOe OTBepCTHe oonaAaeT Ton we 
Q 

paapeinatowen cnoco5HocTwo, 4TO H peatema wHw4Holi a = Nd. OAIIHKO 

TOHICAH penieTMa (manoe d1  H 60A61110e N1), AnaAaa Ton we MBKCH-

manstio2 pavewalowel CHOCO6HOCTE.10, 4TO H rpy6an peweTma (6onb-
uwe d2  H manoe N2), wpm ycnoww A 12 61 1  = N2d2  HmeeT rpomanoe 
npemmywecTrio, H6o manomy d cooTHeTcTeyeT 6onbwast yrawas nnep-
CHH. Kpome TOM, HHTCHCHBHOCTb B maHcHmymax nponoptwoHanbHa 
T. e. oucTpo mospacTaeT npm ymenmmemmm mmcna wTpHxos (npm MI13- 
meHHol4 uwpwie wenal peulenth). ECAH nonbrraTboi ysenrurrb 
nponyathyto cnoco6Hocib rpy60N peweTHH aa c4eT yeenitmewm unipwim 
'Kenai, T. e. pienneHHH npo3pa4Ho11 qacTit (b) maamorO nepaaaa (d), 
TO nonywim pelueTmy c 6onbumm b, T. e. c Own() cntawomen orH6wo-
men (nyrwTHpHaH Kpiwasi Ha pHC. 105), 4TO menet K 61.1CTp0My naAe-
HHW HHTeHCHBHOCTH cmemTpom BUCWHX 110pHAKOB. 1-109TOMy mpamTame-
cmylo HeHHOCTS npeAcTawmoT pewellm manoro nepHoaa C 60/1611.114M 

4HCAOM IHTpHX0B H 60/161E1011 Oftleft lumpmmon. HHIC ywe ylwammaocb, 
xopowHe pelueTMu rocyaapcmeHHoro ormumecmoro HHCTHTyTA HMelOT 

Owyw wHimmy AO 150 MM H coaepwaT OKOAO 100 000 111TpHX0B aim 
nepHone 1/600 MM. 

43opmyna (51.4) noKanwaet 4TO paapewalowaa CHOCOOHOCTb pawia 

npoinHenernuo nopwwa cnewrpa m Ha 4HCA0 aria; HuTepckepupyro-
WAX B npH6ope. %CACI 3TO AAH AHOAKHHOHHOR peaN4104 pawl° mlicay 
wTpHxon; Anil nnacmunw Jhommepa — Tepme HAH 43a6pH --Repo HONCHO 
yCAOBHO C4HTBTL. 4HCAO N pABHUM 4HCAy oTpawemmmx nymen 311H4H-

TeAbHOR HHTeHCHBHOCTH (4HCAO 90eKTHBH6IX Arian, HoTopoe Tem 
,6onwme, mem 6onbuw K03010,11eHT oTpawemma R 32); Ana wrrep-
WepomeTpa Maftenbcona N 2; Ansi swenoHa Mafixenbcoria N patio 

lawny HAACTHH H T. A. 

12 Calc, 2178. F. C. .11aHAe6epr 
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178 	 KIbbPAKLMIA B IIABAKKVII311131X JISTNAX 	 ir.R. Ix 

Remo MeTb, 4T0 60111,11182 paapetualoutaH CBOCO6HOCTb xopowen 
aocppanworwoR peweenot AocToraeTca as cileT orpowibix al-layering N 
(o6wero Lotona UlTplIXOB pewenth) npu Heaoatorreneoom nt (2 11811 3), 

tor.aa ICAK B miTepcbepeoulionotax crieWrpockonax N nesemoto (me 60- 
/lee 20-30), HO in OtleHb Besonco (aeCHTICII T6ICS14). Ilponaanaerme JMN 

ecTb 414CJI0 KANN BOJ1H, apeAcTammoutee Pa3HOCTb X0Ka !deny Kpan-

HYMN nyHampi npn6opa. OHO-TO H onpeaormer paspewatowno outy 
mo6oro HpH6opa. 

3. AncnepotoHHaa 06AaCTb G. B peaabHbix ycaoausix onbrra Mb1 

Hmeem Aeao He C moHoxpomaTHHeciannt BoaHamll A, a c HexoTopum 
cnempanbHum yHacrxoM, oxaaTbthatourum KJI1111b1 BOJIH OT AO kH- dX. 

liammme Taicor° lia60Pa AJINH BOJIH BHOCNT 

3Ha4HTeabnoe OCJIONCHeline B pa6oTy cneH- 
TpaAbHbIX annapaToa, oco6enHo TeX 118 HICX, 

B KOTOPMX Ha6/110KMOTCH cnewrpu BLICOKNX 

	

Ai 	

popasson, AerHo morywia nepeicpwriaTb 

	

( 	 Apyr Apyra, 	ninincorwrca pa6oTaTb 
C KOBOAb110 11111pOKI1M CIleKTpaBbNIAM 14HTep- 
aaaom. Talund oOpaaoM, KKR xawhoro alma-

/Phu 	pan cymecTayeT npeAeabHaa mupHHa 

PHc. 115. Pacrtpenenome ocEe- 
TpaabHOTO NHTepaaaa AX, npH HoTopon 

ilAeHHOCTH B crienpanbHom etue B03MONCHO nonyHemie BNCKpeTHbIX 

imrepsane OT 1, Ao X+ AX. (HenepeicpusaiouHuccH) malccumymon H MIIHN- 

mymoa. STOT HHTepBBn HOCHT H83B8HHe 
ducnepcuotutoii o6.4acmu G cnucTpaabnoro annapaTa. flperuloaoacum 
ABB IIPOCTOTbI, 4T0 Hccrie•ayembitt CBeT HmeeT cnewrpanbribin COCTaB, 
Hao6paweHnbin Ha ppm. 115, 41 eattawd G Ana mulwaxuommott pe-
tuellal. 

Metro malccumyma m-ro noptuta Ana npaeozo Hpaa HHTepaana 
(AAHHa BOJIHM k–FAX) onpeAeanica N3 yCJIOBNA 

d sin cp: = m ± AX). 	 (51.6) 

Metro mancumyma (rn 	1)-ro nopHAHa Val Aetwzo K pas; HHTepaaaa 
(AAHHa aonHbi X) Anna abipaacemiem 

d sin cp„,4i 	(m ± 1)A. 	 (51.7) 

M1KCI1MyMbI COCCAHHX =puma 118.41111a1OT HalUlaJCb1BaTbCfl Apyr Ha apyra, 
T. e. HrrrepcpepeHnHoHHaa Karma CraH0BFITC51 Henna, npH yCJI0B11H 

T . e. 
in (X+ AX)=- (rn+ 
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HAH 

TaKam o6paaom, AMCIlepCHOHHall 063aCTb npH6opa 3aBPICHT OT nopaaKa 
HHTepckepeHHHH, na6monemoti aaHHom npH6ope (cp. § 21). 

DAR ntrrepckepenunrannax cnelorpocKonoa Ft AJIH awe/Loma ManKenb-
cotia Ha6moaaemble maKcHmymbi nceraa COOTBeTCTBytOT Orp0MHOR paa-
HOCTII xoaa, T• e. CyTb MaKCHMyMbl IMICO/CO20 nopRowa (m—HeCKOIMKO 
ThiCav AeCHTKOB TbICTIV), TaK VTO AA,m...,-X/10000, T. e. Via 9THX npH- 
6opos xaparrepHa °Heim manaa nmcnepcHoHHaa ofinacTb, Hamepaeman 
AOASIMII aHroTema. 

Ding atteppaKulnanHon pewerKH 061A4H0 Ha6moaaror cneicrpm eroporo 
111141 TpeTbero nopsuocoe, T. e. M = 2 HMI 3. B cOOTBeTCTBHH C 3THM 
aucnepcHoHHark o6nacTb AA X/2 HAH A/3 OVeHb BeMIKa. B sTom—
orpomHoe ripeloquiecreo aucirpaKuHoHuoll peweTKH, Koropaa 110380Thier 
aHaananposarb ,aawe 6e.aufi CBeT, T. e. OVeHb o6wHpribal CileKTpaAblibIR 
mrrepean (e ThiCifilli aHroTemoe), roraa KaK TIMICTHHKa Thommepa—
TepKe, Hanptimep, He aaeT pKe OrieTAVIBbIX maKcHmymoe, eclat na.amo-
Han Ha Hee CBeT HpeACTaBAHeT cneKTpanbnun HErrepaan, npeabnualounin 
OAHH anrcTpem. flosTomy HnTeimpepeHHHoHuble cnewrpocKonm ripHron.Hm 
TOAbK0 Aaa allantma °Heim oaHopoaHoro CBeTa, Hanpumep AAR cneK-
TpaabH1,1X APHIHR, Hcnycxaemmx paapemeHtimmn math. OHH OKa3b1BalOT 
HeoueHumme ycnyru rtpu TaKIIX AHEIHR, 1103130AHH ycinHartm-
Barb Hamome lieCK0AbKHX ROM110HeHT B Taxon AMMER (TOHK3SI opywrypa), 
OlbeHliBaTb unipitny Mullin, }laminae Hamel-lei-1n (paculennenntl) non, aerl-
cramem Hp1141111 (manpnmep, -34H13eKT 3eeMalia) H T• A• 

CAeay1011014 npocTon OnbiT aenaer oven, Harman-1mm allasenne now-
nepcHoHnon o6nacTH. PTyTHas aamna *) B momeHT aaHatraman conepaorr 
pryrnme napin npH HII3KOM AM:I/TURIN H HcnycKaeT CpaBHHTeabH0 yame 
AHHHH, Kanowne B He60AbillOR nnacnniKe Mommepa—repKe peaKHe 
maKcHmymm H MHHHfrlyMbi. Llepea HeKoTopoe spew, namna paaorpeeaercsr, 
rinOTHOCTb napa BoapacTaer H AHHHH CT3HOMITCH HaCTOM.K0 WIWOKHMH, 

VTO AA npenmwaeT 0 npHoopa: MaKCHMyMbi CAHHalOTCH PI riHrep.epeH-
1.010HHafl Kaprinia ncHeaaer. ECAH, oanaKo, HatiaTb sHeprionro 06.ay-
Barb namny BeHTHA3T0p0M, TO °Ha oxamaaerca maKcHmymb] Knoeb 
BlaCTyriaboT. 

4. Conocrasaerme CBOACTB clielerpanimx npHOoport. COHOCTa-

sneHHe CHOPICTB paamounix CileKTparibHbIX annapwroe ruunocTpHpyeTcn 
npnaoanmon HIDKe Ta6nini,en.• 	oaHamaeT o6nacrb nmcnepcnn, 
pasHylo X/m, 	A/ak—paaperualousyto cHny, paeny,o mN. Ta6.anua, 

cocTasaeHa Ana aenenblx aysen (X=5000 A=0,5 0. 

*) OCO6eHHO amnia CTapOr0 Tana c sneKTp0AamH Ha acHAKOR pryrn, B 1COTO 
pmx HaoTHoub napa pun! mum° 3aBacHT OT peliaima rOpemia. 

12* 
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180 	 AnepAlcumo B HAPAAABAbHUI AYMAX Ern. nc 

3TanoH 4a6pH — flepo, 
d = 25 Aim, p -= 0,9 . 

m N a B A A 
RpHosH- 

weHH0 bb 
B A 

108  20 0,05 2. 108  0,002 
(InTep(pepomerp 	Mail- _ 

xeda.coHa 	 108  2 0,005 2 • 108  0,002 
11ABCTHHIC3 Jbommeps-- 

Venice 	 5.104  10 0,10 5.105  0,01 
9weaoH A4afimenbcoHa . 1• 108  30 0,50 3.105  —0,02 
PewencaAncppamooHnaH 3 105  -P2000 3.105  —'0,02 

rIpmseAeHnue s Ta6inne Aamue xapat(TepnsymIT xopowHe micipy-
MeHTM ynaaaHnoro poAa, XOTH H ne camue symiume. 

M3 COROCTHBABHHH BHAHO, LITO xopowasi AlutipaHumonHaH peweTica 
HmeeT paspewaiowyto cnoco6Hocu;, 6.rmsHyto K paapewalowen trio-
CO6HOCTH xopownx nwrep(pepernimonnux cnexTpociconos, HO o6aa-
AaeT npenmymecTsom HeCpaBHeHHO 6onbweli OnacTH npnmeHemmi 
(o6aacTH AlicnepcHH). Ee HHAOCT8TOK--60B6WAH CAOWHOCT6 B oCipa-
wenki, ecam ncenaloT nonyHaTs peHopAHue, BOCTHHCHMble C peweT-
KOn pesyssTaTu. 

Kom6wmpys Aelicersne INI3AIM4HMX cnesTpasulux annapaTon, nnorAa 
yaaeTcH HOBNCHT& ofinacTs AHcnepcim annapaTypta, He claims pave - 
mamma cnoco6HocTH. Ha 911X cnenHanbHux cayHanx MN ocTaHasam-
BaTSCA He 6yAem. 

§ 52. POAII cnerrpaabHoro annapan Hint aHaaine 
caeTcworo Hmnyabca 

flpH nomoima cnenpanbnoro annapaTa mu pannaraem CAOHCHbla 

Hmnyssc H cneKTp, T. e. Kranassymaem pacnpeneneHme sneprmi, cocpe-
AOTO4eHHOn B 9TOM Hmnynbce, HO pasimmHum macToTam. OAHBKO, MAK 

naCTByeT HB npeAsutywero naparpa4a, xapairrep pacnpenesenwisHeprnn 
no vacTuram BAH cnucrpaasHux npHoopos pasemEmon paspewasmnen 
CHAU immausaeTcH pH3AWIHMM. TaKHM o6pasom, pesynbTaT H3y4BHHA 

Hmnynsca cnesTpadunium HpH60p0m MBHCHT H OT CHOfiCTB HMflyabCB 

(oT amnia ero HBMeHeHHH so BpeMeHH, T. e. OT (popmu H npoAonHut-
TeAbHOCTH HMElyAbCH) H OT CBORCTBcnelapaablioro annapaTa(ero pimps- 
walowect cnoco6nocTH). 

gem Hume paspewalowaH cnoco6HocTb npH6opa, Tem meumne Hcsa-
wealth OH BHOCHT B sapTnHy cnexipaabnor0 pommel -ma slieprim 
Hao6opoT, npn mason paapewaanteti cline HapTHHa moweT B CHAHHOH 

cTeneHH onpeAefurrscH CBOACTBHMH HpH6opa H He nepeaaaam oco6em-
HocTen Ha6moaaemoro Hmnyabca. 
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Cneityet, OAHaKO, HOM1111Tb, 4TO XOTR npH Hamm ripli6opa 6ecxo-
Be4i) 6onbwoil paspetuaymmen cHnu BHA cnexTporpammu oaHomamtio 
onpeaentutcHoucpopmotlemnynbca, o6paTHoeaatento4enHeHecnpaBeanHao: 
pacnonarasiTaxoncnexTporpammon, mu He moraHourewe caenaTbsatutio-
meHme 0 epopme Hmnynbca. ilefiCTBHTeASHO, AaHHue 0 pacnpertenenmt 
sHepnett Hmnynbca 110 TIaCTOTaM, aocTaBaemnae Taxon HaeanbHott cnexrpo-
rpammott, 1103130.3141114 6b1 BocripotwBecTH TOJIbK0 wo.9095lu14eettrubt OT,Aeab-

HNX 9.3eMeHTOB pHaa (tutTerpana), Ha xoTopue cornacHo Teopeme ttIttypbe 
MONeT 6b1Tb paBnoweH Hmnynbc, H60 HHTCHCHBHOCTb oneasHott cnex-
TpaabHott .41113/1/1 onpeAenHeTcH COOTBeTCTBylOLITHM xosepcpwweHTom pasno-
WelitUl. OAHaK0 epopma Hmnynbca 3aBVICHT He TOASKO OT sHameHem 9THX 

K094HOHLIHeHTOB, HO Taxwe H OT anameHeut (paa OTAeabHbIX KOMITOHeHT. 

IlosTomy Hmnyaboa camott pa3Hoo6pa3twil epopmbi moryT COOTBeTCTBOBaTb 

OAHHM H TeM we axametumm K094340111HeHTOB CPypbe H, CfleA0BaTeabH0, 

AaBaTh OAHO H TO we cnexTpaabHoe pamomeemte. Tatum o6pasom, Baaa-
ma 0 pa3110)KeHlill aanHoro Hmnynbca B cnexTp ripH 110M011111 3aAaH-

Horo annapaTa petnaeTcH oaHosHatitio. Bocnpolopeaemte we Hcxoa-
Horo umnynsca no cnetapy, Aawe nonymetwomy C nomoutwo nputlopa 
6ectcoHe4toR paspeuttawmeft cHnu, ABaReTCH Heonpeaenetnion sa-
Aamen. 

,B,HellpaKII,HOHHaR peinenca HnH apyrott cnexTpanbHutt annapaT 
51BafleTC2 npH6opom, pewatouwm no OTHOWeHHIO K Hmnynbcy 41113H4eCKHM 

nyTem Ty camyto Bartamy paaaowernw ero Ha citHyconaansmble KOMII0Hewria, 

BoTopyto MO/(HO BbItIOJIHHT6 TIHCTO maTemanNectutm nyTem, eCJ1H H3BeCTHO 

maTemaimmectwe Bupaweente HczoAHoro Hmnynbca. C 9T011 TOMKH apemen 
yTaepturemte, 4TO Hemottoxpomantmectuttl, B TlaCTHOCTII oeablil, CBOT, 

npeAcTawittembill Hmnynbcom, COCTOHT Ha COBOKyllHOCTH MOHOXp0MaT41- 

TleCKHX CBeTOBbIX BOJIH, 'Newt He 6onbwe CMbIC.11a, 4CM yTBepauretme, 
4TO IIlyM eCTb COBOXyHHOCTb npaenumbIX mynnwabHbIX TOHOB. Ralf 

113 cseToBoro, TaK H H3 3ByKOBOTO Hmnyabca MOWHO npet nomoutH nom-
xoatuttero attantisHpytontero eincTpymeHTa BMAC.1114Tb -TOT Han }wog npo-
Croft TOH (moHoxpomaTumecnin cBeT). alHatco cTenemb moHoxpomant. 
salmi Tex COCTaBa2101HHX, B KoTopue Haut rm6op npeo6paayeT u3y-

teriediath umusbc, SaBHCHT OT CBOPCTB npethopa H OT ero paapewatenttett 
CHAM. nO9TOMy-TO allaa113 C HOMOLL1b10 cnexTpanwtoro npH6opa mower 
6b1Tb 601lee HAM mettee COBepIlleHHb1M, B 3aBVICHMOCTH OT TOT°, Kaxott 
tfficTpymeHT 6but HCTIOab30BaH A/13 repeo6paBoBaHlt6 Hmnyabca. MeXaHH3M 

TaKOTO rtpeo6paBoaamw OCOoeHHO SICHO wacTynaeT rum paccmoTpeinnt 
aerIcTBHH peuleTKH Ha nmnynbc. STOT npHMep B TO we Bpems ACHO 

noxaBbnmeT, HaCK0a6K0 CHabH0 BHA cnexTpa aaBHCHT OT paspewalowteti 
CHOCO6HOCTH cnexTpanbmoro annapaTa. 

nyCTb KOpOTKlin *) Hmnyabc 11p0H3B0.abH011 epopmu naaaeT Hop-
Maabli0 Ha AttcPpwatewHHy 	petuemy; paccmorptim Adieu:me Ha 

MMILyabC Mel Ha313BaAli eKOpOTKHAD B TOM CMbleffe, 4TO Hp0,11,0111KHTeab-
HOCTb ero Maim HO CpaBHCHHIO C MOOMM T. 
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MocnpicHamaammail annapaT, pacnonowemimit no Hanpaanemo, saAame-
momy yrnom HOpMaJIMO (pm. 116). Bce npospamHele Sae/ACHIM (menu) 
peineTan oAHoapemeHHO cTaHyT HCT041414KaMH HoHmyutenfin, Hanpannmemoro 
B TOIIKy noA yraom Anclipaaminc cp. OAHU°, KaK nem BH,aeTb Ha 
HepTewa, 9TH oTHenbHbie BoamymeHma npitayT B P ne ganompemeHHo, 
a c cacTemaTicaecalcm aanaaAmaaHnem Ha BernolicHy dsin T 

, rite d — ne- c 
pNOA peuieTHH, a c —CKOpOCTb ceeTa. TaKI1M o6pa3om, Toaaa P 6yAeT 
noily4aTbao3mymeHica, caeAyanoni Apyr 3a Apyromnepuoduaeocumepe3 

• dsinT 
npomeacyTan apemeHic 	 npnmem Ana icamcaoro Hanpaaaelina p 

6yAeT caoh nepnoA B03,001CTBIIS T. 'Nam o6pasom, B Alo6oft 'roue P 
B03,aetiCTBHC nmeeT nepvioAn4eCant1 aapaa-
Tep, XCITH nmnyabc, ynaTunall Ha peweTay, 
6ala oAHoapaTHIAm. IIeM 6onbule weadl 
ameeT peumma, Tem ,II,JIHTeabHee RepHOAH-

4ecKoe ao3,3e11cTane. B caymae imeanbical 
peineTan, o6AaAaloutet16ecaoHe4Hbim 411CaOM 

[Renal (Um:mem-loll paapeuialow,efi cmnott), 
nepHanypiecHoe BoHaeticme THIIBTCA He-
orpaHHHeHno Aoaro. Talcoe 6ecaoHolocoe 
neplio,Anmecaoe BoaAencTalce mower no 

PHC. Ila ❑peo6pa3oname Teopeme 'Pypbe npeAcTameHo Kai . COBO-
nmnyabca npH npolcoamemin Hyr1HOCTb cuitycoudiumnux icone6aantl c ne-
gepes nmcppaimHomiyin pe- T T 
IlleTBy B COBOKy11110CTb MOHO- pHommm T, 	—s-, 	 C amruntTyAamm, 

xpomannecala BOXH. 
3aBHCBUDIMH OT xapaaTepa 9THX nepmaam- 
vecialx momenummR, onpeAulaemoro cpop-

MOB H AJIHTeabHOCTb10 mmnynbca H cooTHonieHmem pasmepon npo- • 
apamfurax H HenpoapamHux mecT petueTan. Tamoe paaanaeHne nepacom-
mama TOJIIIKOB Ha caHycomaailemple acoe6aIca coHavaeT, 4T0 ABJIBHH51 
B Tomae P riponcxoAn Talc, Kai( QUM 661 B ToLacy P IIIMUCOXH/111 MOHO-
xpomanNecnie BOJIHBI, AJIHI1b1 KOTOpb1X paBHN COOTBeTCTBeHHO Al  = 

1 :=e7'.--dsiny; A2  = c T _— d sin (p; 	T c 	1
d sin pp, ... Mw 

mum, TaKHM o6pasom, 4TO no Hanpasnemuo p oynyT HaonloAaTb-
en momoxpomaTmmecHme CBBTOBbIe BOJIHN, AJIYIHN KOTOIN,IX yAOBJIBTB0- 
plot yCJI0BH10 d sin p = mA, rite in — uenoe 4HCJIO, T. e. ycnonkno, 
onpeunsuomemy nonoweHme rani-tux mancHmymon Al4paalocoHH0ro 
cneaTpa. 

❑ o HanpaaneHnloy== 0 nmnyaboc OT mex =nen ninixoAHT onmcipe-
meHmo: nepHaamecHme B03,1101CTBH51 He BO3H41KaIOT, H Hynesotl mamoimym 
ocTaeTcH e6enboo>. BCe 9TH BMBO,ab1 HaXOLOITCH B COOTBeTCTBIIH C 06614- 

HOP TeOpHeR J1144/paKHHOHliblX peuleToa (CM. § 41). 3TO paccynernie 
nomanbinaeT MexaHH3M BO3ABMCTB1151 Aicci:Ipaaumormoti pernenal Ha HMIlyAbC, 
BIDIABIffafl Ha nepabal flan 4:11/3114eCKy10 aapinHy npeo6pa3oBaHaa HM-
nfabca B neplioAmecanfi npooecc amecTo MaTeMaTHEICCKOM °napalm 
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§ 52] 	 MI/0MB CBETOB0r0 HMHYAbOIC 
	

183 

paaaouernia HenepHoAmecHoti 4)3IHKHHH, °mini:413=1.HO HMnyAbc, Ha 

rapmoHmnecruie coc-raemnouthe. 
HeicoTopoe HeyaonneTeopeHne ocTaarreeT, MONCBT 6b1Tb, TO 06CTOBT011b-

CTBO, 4TO BAR paccmoTpeHHH noarnowerocH nepuodafteeKoto BO3BekTB1151 

MbI ece ace npH6eraan maTemaninecaon onepaHHH paanoaceinia necuto- 
amiecaon cpyincutm Ha CHHyC0101,61. MONCHO, OBHaKO, H 3BBCb flOtITH 

6oaee cfccameciani nyTem. Mb! HmenH /Lea° c o6bnmon (Lueneeoft) pe-
memoti, T. e, pemencon, COCTORIBen H3 nepHoawieciacx HepeaylouctixcH 
npoapaHmax H HenpoapanHicx mect ,apyriimit caoaamm, KOSOCIMUMBHT 

npospaquacma peinenui T meHeeTcil BBORb pewenot nepHoamectoimil 
oxanicamm OT T 0 BO 'C = I, mac aTo Hao6paweHo Ha pun. 117, a. 
Flpeanoaoacum Tenepb, 4TO 

mu Hmeem petueng, npospan- 
HOCTb HoTopoil BBOJIb HoopAH- +I 
HaTbl X menaeTcH rio concycon- 

2c 
Aaahnomy aalcoHy = sin x, 

6) HT° 4maic BOJIHbI C HOJKOKH- 

TeabHIAMH OTpHHaTeAbHbIMM n 	iio o 
rtIC. LI /. oaBHCHMOCTb nportycaHofi cnoco6- 

amnawryaamil nponinono- HOCTH T peuiencn OT ICOOp.BMHBTM (X), a—me-
/KIMMEL CaeaosaTeabHo, naina Rama nemenca nepHoca —onnyconcaab-
peuienca HmeeT amiunnyatio- 	Han pewenca nepHoaa d. 

ipasoince xapauTep: amnaH- 
Tyaa Ha nonoeince npocTpancreelmoro nepHoaa meHaeTca OT BBHHHH.bl 

AO HYMI, Ha wropon n mosinie amnaliTyaa HapacTaeT OT HyAB Ao epic-
IIHREI, HO 4)aca HameHeHa Ha o6paTHylo. 

11OBTOpAR nonneriptieeaeHince paccyacaernie (cm. pun. 116) AJMI 

pewenat, HOAy4HM, 4TO BO TO4ICH P (a Hanpasaernui ip) 03/ACT BOBO-

ARM caeTosoe Boa6pHaemie, meHinouceecH BO spemenii HO aaHoHy 

. 2c 
sth —

T
t
' 

0 rae d — npocTpaacTaelnibal 
nepHoa petnenth, T. e. T me-
HaeTca OT 	I BO — I 

(pito. 117, 6). To o6cToa-
TeAbCTBO, 4TO T npHHHmaeT -F/ 
oTpintaTeabnue 	ananemia, 
T• e. oTpintaTeabHumll on- 
HOOSITCA 	 H poxun - 
titer° ceeTa, HmeeT ()nem, 

—/ npocTon CMbICII: 3TO 31-134HT, 

a) 

T —
d  sin 
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184 	 AibbrIAKIVA B IlAPABAK/IbliblX 111/ 11AX 	 irti. IX 

,E1e1ICTBHTenbH0, 1I0 T04KB P c Te4enueM spemetm AOXOACIT B036)0KAeHHH 

. 27c 
OT TO4CK, npoapalmocTb KOTOpbIX MeHfleTCH 110 aaKoHy sm 7  x, riptmem 

HapacTaeT nponoputioHanbito BpeMeHH TaK, 0T0 aa Hpemti T 3HatieHtte x 

liamemieTcH Ha d, T. e. x = t. TalcHm o6pasom, a036yx(Aelme B P 
metmeTcH no aatcoHy 

27c d sin —2E x -= —
d 

Sin 	t si n 
21; t . 

arm Hamm penielma 6ecKone4Ha no npormetitim (T. e. HmeeT 6ec-
KOHVIHO 60Abiny10 paapeuiaminym CrI0006HOCTE.), TO 910 cHtlyconAanbxoe 
Ho36pitAemte He orpammeHo BO HpemeHH H npeAcTatingeT cTporo mono-
Xp0MaTi4eCK416 ceeT nepHoAa T HJM 11111111b1 BOJIHbi X = cT = cl sin cp. 

14TaK, ycaolme o6paaotianHit mucHmyma B cnymae cuitycoaaamotoa 
penieTtot HmeeT BHA 

d sin ? = A 	 (52.1) 

BsieCTO ymaslMB d Sin cp = rnk, xapatiTepHaymatero, 06bi4Hy10 AMEPplIK- 
11140HHy10 peweny. OCHOBH0e paantrtHe COCTOHT B TOM, TITO allgapaKKUM 
ma canycou0a4buoa pewensae npueoaant K apaammuro MaKCIIM)LNO8 
liTOAWO nepamo nopadaa (nt==th-  1) B °mime OT oftimmx pemeTotc, 
rite o6pasymacH nynetion malcctudym H maRcrimymbi paanimitux noptiAxoti 
(1)9neti). ilosTomy motioxpomaTtivecicam sonHa 	6yAeT Ha TaAotl pe- 
meTice AnOarnpoaaTb TOAbK0 noA yrtiom 	onpeAeimemum H3 (52.1). 
Mmnynbc npotiasoAbHon (Popmu, naAan Ha amycoHAant.Hym pewmTicy 
nepiloAa d c 6ecicoHe4mo1 paapemaionueil ctinoti, npeo6paamtumeTcH 
B cOBOKynHOcTb mOHOxpObianiseCKHX BOAH, KaHOlaci H3 KQTOpNX pac-
npocTpamieTcH no cnoemy Hanpastietano y, onpeAemiemomy ycno-
mtem (52.1). CO0THOwelille HHTeHCHBHOCTeR (amnAHTTA) 3111x oTAesibllux 
moHoXp0MaTH4eCKHX BOJIH 3aBliCHT OT HtiAa HmnyAbca. ECAH pealeTKa 
CORep1KHT He 6ecKoHe4FIO 60.abume sHcao lirrpHx0B, TO AmEreAbHOCTb 
OTAeAbHUX uyFOB, mull= no paatimm HanpasneHnom y, coxpaulaeTc2 
H BblAelleHHble H3 HmnyAbCa aOJIHN nepeCTaIOT 6brrb cTp0r0 monoxpo-
manitieCittimil. 9TH ripla6/1H3HT2abH0 mOliOxpOsiaTHENCKHe UyrH, B KOTOpble 
orpamigeHHaH pemeTKA npeo6paayeT Hmnynbc, onpeAumwToi KaK BHAOm 
HfrinyAbCa, TaK H pa3mepOm penieTKH, T. e. 11pH 3a.aaHHOm ilepHoAe 
gillCAOM ee wTpHx013. 3TH napameTpb1 xapaKTep143y10T paapeUlaiOnlyi0 
CR0006HOCTb peineTKH. 

BAH Apyrilx cileKTpaAbHbix annapaTOB paCCplaeHMH HeCKCiabK0 
yca0HcHHIOTCH, HO cyin,HOCTb Aella OCTaeTCH TOR we cations) (CM. TaK)ce 
ynpawitetme 81). 

Boapocu crielapaabHoro pa3noaceivoi H npeo6pa3poineri pans cileKTpaab-
Horo annapara noApo6H0 paccmorpenbi a KHHre r. C. Open HK a IKOJle6aH1151 
B BOAHU). 
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4 53j 	KIISTAKIMIOHHAA PEILIETKA 	OKHOMEPHAH CTPTICTYPA 	185 

['TIARA X 

./1144)PAKKHOHHblE 5113.3EHHK HA MHOTOMEPHbIX 
CTPYKTYPAX 

§ 53. ibulvalcumomtan petuenm KaK cuummepHasi civywrypa 

HenoweHHoe B § 52 (11 B 4aCTHOCTH yeTaHoanenHae Peneem oco6eH-
HOCTb KIMI3paKIIIIH Ha CHHyCOI4KaKbHbIX pemeTHax, e,aenumx cnelaphi 
TO.TIbK0 nepeoro nopenHa) 1103BOATIeT Hecbma oonwm npaeTHHeceir Baxt-

Hb1M cnoc000m paccmoTpeTe B011poc o TuniapaeL11114 Ha urpyrrypax 
mo6oro KaKOBa 6bI HII trpyeTypa, B IlaCTHOCTH, eCall obI 

KaSEe °Ha He 6bUla nepxoemmecHoll, Haneuee Hecppaennn emene 	mecTo. 

Pac 	ankpaeunoHHoti eapTinim a Tatum npaHtmectek ovenb pacnpo- 
cipalleHHom carme ohm 6u, onHaeo, rope/to Tpyamee. Penen yeasen 
Hpeaeugenii° ofiumn npmem pewerme nono6Hux sena 

B § 4 MbI BHKeKH, 4TO KI06a51 CI°THUMB BpeMeHH MO>KeT 6bITb !Tea-

cTaBAella KaK COBOKyIlHOCTb CHHyCOHAaAbHbIX CkyHKIIIin BpemeHH C pee- 
.11144Hb1M14 nepeoname, amnnuTyrkamu 	(paeamH. Anaaorimato, =Gam 
crpylcrypa, ceoncTea noTopon, HanpHmep nponycerme CHOCO6HOCTb, 

CCTb 4WHKIIHS1 11p0:TpaHCTBeHHbIX KOOpKHHaT, MCOKeT oblTb IlpeKCTaBaeHa 

KaK COBOXyllHOCTE. CHHyC011KaabHbIX CITyKTyp (TeopeMa doypbe). B 
CTHOCTII, .eCKH Ilp0IlyCKHaR CHOCO6HOCTb CTpyKTypb1 3aBHCHT TO/IbK0 

OT OKHOHKOOpAHHaTbl, HallpHMep X, TO Hp0IlyCKHaR CHOCO6HOCTI. OTKeflb- 
, 	2E 

HbIX CHHyC011Kallb/IbIX CTpyKTyp IlpeKCTaBlITCA B BHKe a Sal (-a- X -1-1)),. 
Tile a— aMI11114Ty,11,a, d —flpOCTpaNCTBeHHbdi flepHOK H tp — Oaaa. Nene- 
peorumeceae trpyeTypa npencTaaneeTce COBOKyflHOCTb10 CHliyCOHAaAb- 

HEIX CTpyKTyp C HellpephIBHO MeHHIOLUMMCH IlepHOKOM (11peaCTaBlIeliHe 

B BHKe IIHTerpalla clIpbe). FlepnoneHecHae cTpyeTypa c nepnoaom d 

Ilpe.11,CTaBHTCH B BlIKe cyl4MbI.IlfieHOB 	OTIMH Ha KOTOpbIX B 06LlIeM 

Mae MCOKeT 6bITb ROCTOHHHOM BeJIHIIIIHOIL a OCTaKbHble— CIIHyCOHKafIbHbIMH 
d d 

CniKutimmil x c nepeonom, paBHbIM tt, 	 ..., T. e. OTKe.abHbIe 4.71eHbl 

27ctz 
oyKyT HMeTb BHA an 	(-Ti 	(1),$) , TKe n 	1, 2, 3, . . (npeacTaaneHee 

e mine pine (Pypbe). XapaeTep paccmaTpuaaemoct crpyeTypm onpene-
neeT 3Haverula amnarry,a, H (Da3 OTKeKbHbIX ClItIyCOliKaKbHbIX 4ACHOB 

pflaa. TaKHM 06pa30M, KII4caKIH151 Ha CaCOKHOH CTpyKTyp3 MOHCeT oblTb 

paCCIIHTaHa flyTeM paCCMOTpeHHH KHEIWaKLISH Ha KaHCKOM OTKeKbHOM 

• ITOCTOEHHHII 	KaeT HyAeBOH MaKCHMyM, KaHabbIR I43 CHHy- 

COHKaAbHMX 4.7eHOB — HO KIM MaKCHMyMa HepBbIX flOpfIKKOB (nt = ± 1). 
TaK KaK HepHOKb1 CHHyCOMIlaabHbIX CTpyKTyp pa3.71WIHM, TO nu 
KI1113paKM1114 COOTBeTCTITOILIAX MaKCHmym0B flepBOTO TIOINIKKa 6y.ayT paa-

AHHHM B COBOKyITHOCTH TIOJITHITCA nommg xlikpalcumorniast xapnma 
aceil ciTywryphi. C 9TOR TO4K14 sperms] MaKCHMyMbl BbICIIIHX HOptaKOB 

o6brthoiA AmckpaKumomiotl petuencll ecn MaKCI4MyMbl IlepBOTO 1101MIKKa 
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186 	APITPAKI1HOHHblE HBAEHH11 HA MHOTOMEHHbia CTPYKTYPAX 	Era. x 

coomeTcmyloatett amycothaanbHon caaralowen. HanpuMep, MBKCHM)TMSI 
TpeTberO nopaAHa (nt —± 3) eCTb maHcHmymia nepHoTo Hopaua (rn=±1) 

d 
Ha TpeTba cimycoHAawbHon cnywrype, nepHoA HoTopon paHell T 

Talcum o6pasom, Ana Harlem-Ion Harem othwAteptioti pewenal (peniema, 
npOnyCKHall CnOCO6HOCTb HoTopon meHaeTcH TOabK0 BACIab OBJICPH Hoop-
AHHaTb0 MU C nOM011510 H atom 6o.nee Omen) cnoco6a paCCMOTpeH1151 
noarmem cornacHlati C OnbITOM pe3yabTaT. 

§ 54. AHOpamma Ha loymepHwx cnyworpax 

ropasao pacnpocipanennee Cny4aN, 'coma nponycKnaa cnocoonom 
naaCTIIHKH meHaeTca He WM, OAHM Hanpimemia, a no Kcal nompx- 
HOCTH Hamlett naaCTHHKH. ripHmepOm mOaCeT Caymunb macTilima 6ecno- 
paAmmo aanbmeHHoro cTexwa HAH mow, nommaToe yaopamll mopon. 
RCHO, 4TO TaHoe HameHemie nponymot1 ClI0006HOCTH [AMMO oxapaK- 
Tepu3oKaTb KW( HAmeHeHHe n0 AByM KoopanmaTam Hamar nonepxmorrn, 

TaK 4T0 paccmaT Haaemaa eT K-
Typa 6yAwr dotiteptoa. B npo-
crafter,/ carme 9TO 6yAeT ;Tay-
-mepHaa nepHoApnecHaa wcpywrypa• 
(AmmepHam peweTHO, B o6uiem — 
COBOWynHOCTI, mHorlix AgymepHmx 
peweicac. 

PaCCMOTpMM AHymepHyto pe-
can-Hy, npeAcTannato Lupo co6on 
capentemwe nepneHAHaynapH me pa-
wn?' C nepHoaamm H d2 . no-
,u,o6Hutt cayaan nem) OCylneCTBHTb, 
nOCTaBHB nenocpeAcTaemo cum. 

 aa Apyron Ase ofibucHoweimme AH-
cppaloworime peweTAH, 111TpHKH 
xoToplax Hanpawaema nepneHAHHy- 
napHo apyr K apyry. 

Y3K1111 nyaox moHoxpomame- 
cHoro CBeTa, nponasi aepea nepayto 

pewency C BepTHKaabHumH uuTplocamH, AOJDKeH AaTb COBoKynHoCTb 
maHcHmymos (Hyneoon l maKCHmymbi BUCUINX nONAKoB)BA0Ab ropnaoK-
Tanbnoft AMBHH. KaNKAbin Ay4, COOTBeTCTByKAHH11 aTomy maxcHmymy, 
np0X0Afl 4epe3 BTOpy10 peilleTKy, paCnaaaeTCH Ha COBOKynHOCTb 
galownx maHcHmymm BAIN% BepTHKaabHOR AHHHH. Mama Kamm cneKTpa 
noAo6Ha Hao6pmeHHon Ha plc. 118. 1411AeXCbi 0,0; 0,1; 1,1; 1,2 
H T. A. OK040 naTmaweH ROKB3MBBIOT nopaaoK cnexTpa a newton H 

wropon petureTKax; HHTeRCHBBOCT6 BX y66ImeT no aaaoHy pacnpeAene-
BHA HHTeHCHBHOCTH B peuleTice. tieTpyaKo ABM aaemewrapHylo Teopuo 
AluppaHHHH Ha 'Falcon peweme. 

ll 
lifin 3  i 

=Ma a 
mall 

	
, I3  

IIIIMila 
ME 

° 
i 

c°,7 

Ilia 
3 3 

NC. 118. CxemaTmecxoe Hao6pawe 
HHe pacnpeAeamia HHTeHcHBHocin Him 

AuchpaKuval Ha AnymepHon petheTKe. 
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§ 541 	 AHTPA100451 HA ABYMEPIHAX CTPYKTYPAX 	 187 

llycTb cneT naaaeT Ha num pementy Hopmammo. Bbi6epem Ha-
npaHaeHHe mien 3a OCb Z, a Hanpanaemtst Hawn, pm/mm( 3a out X 
H Y H oxapagTeployem Hanparulemie cBeTorioro Aria yrnamn a o , po, To 
aim Hummer° arm H a, p, T —a/LH H4pantpoammoro arta. 

B Hamem cane ao  = 1C/ 2 , 3o  = s/ 2 , To  = 0, T. e. cos; =cos po  
0, COST2==1. OTKAOHCHHe AmpparnposaHHoro Apia 13)104b X nose-

ACT K oopaaoHaHmo MHHHMyMOB H MaKCHMyMOB caeTa B 3aBHCHMOCTH 
OT BeA14414111A yraa XHitpaKHHH.11pHMeHBB TeopurooAnomepHoftpewevoi, 
MM HanaeM, 4TO nonowemte mamimx maxcHmymcm AOAWHO yAomeTBo-
pfab ycaomno 

d1  cos a = X, 2X, 3k, ..., mtX. 	 (54.1) 

Anaaornano ampparoota B HanpasaeHHH OCH Y /Ian' ramble maHcH-
mymbi no HanpaHneHHam, onpeHeastembim 143 yC/108148 

d2  cos p 	2X, 3X, ..., m 2X. 	 (54.2) 

TaKHM 06pa3om, maimme mamcHmymbl BO3MONCHN TOJIbK0 no Hanpa-
WICHMIM, yAoanemopmomum Aaym HaHHCBHHHM BbH1le yCJI0B14504, npmmem 
RamoTottl nape snaHeHMI ueaux tmcea m 1  H m2  coomeTcTayeT maHcHmym 
TWO HAN HHoro nopwa. Flo Jin1ICi--1mm TaKHM o6paaom 3HalleHHAM a 
H p mm onpeAenum amamemia yrna I Ha ocHopaHHH reomeTpumecHoro 
COOTHOMeHIM 

	

cos' a cos' p 	cost T = 1. 

TaKHM o6paaom, H3 Tpex ycaoanti: 

A cos a = 

	

(12  cos p 	m2x, 
cos2aH— cos2  ;3 ± cos2  T = 1, 

(543). 

rue ni l  H nt 2 ---nenue 4HCAa,mbi onpeAenaem Ana aaAmmoft upyaTypkId1  
H d2  H AAR ;karma AAHHIDI BOAHN a miagelimg yrnos a, p, T, no KOTOpBIM 
oyAyT Ha6/110AaTbC51 rnamme mmccumymm cHeTa. EOM npeanonowarb, 
4TO Hama pewenca couepwwr boabume 4HCAO HaemeHToH (wTpaxo$, TO 
rnamiwe maacumymu 6yAyT OMeHb peaxn H B HHX'COCpeAOTOLIHTCH 
HOLITH ncH cHeTonas sHeprmi ampparmposammix aria. Talcum 06pa3om, 
npmarnmem CBOT 0yAeT Ha6410aaTbC51 TOJIMO no yHaaamium AucHpeT-
HMM HanpameHumm, TomHee, B He60/161110M TenecHom yrne 0E040 pia-
3aHliblX Hanpannem01. 

B TOM cnyliae, mill pelueTicm d1  H d2  He B3aHMH0 nepneHanympHbi, 
a COCTaW15110T Haman-n/16o yrcot mexcay COOOR, TO 111341H141411HaAbH0 pac-
CyN(AenHA Hall1H ocTaHyTcH B CHne, TOAWO reomeTpmeme coonioluelin 
H3MeHlITCW 110110)KeHHe maxundymos (nuTHHanem) 6yAeT, KOHe4H0, man-
ceTh H OT yraa metay peweTHambh TaKHM o6paaom, no pacnoamemno 
numbnnea MO)KHO CyX14Tb 0 cmpyicmype notiellvuocmu: 0 BeA144HHe 
nepnaaos A H d2 H samtmHom pacnoaometma peweTox. 
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188 	3H.PAICKHOHHUB ABJIBIIHR HA MHOTOMEPHUX CTPYKTYPAX (Ti. X 

EC.1111 nomepxHocTHam cipymTypa He nepHowma, TO CAeAyer  HpH- 

MCHHTb AAR paadopa aamamH meToH Panes. KapTHHa nonymwrcs donee 
C3ONCH041. 

B 4acTHOCTH, ecru/ cTpymTypa COCTOHT 113 macTHH., 63H3K1434 110 pas-
mepam H Wopme, HO BCeB03MON(HO OpHeHTHpOBBHHMX (38I1bMeHHall  nna-

CTHHKa, MOpO3Hble yaopta Ha cTemne), TO micas( cnywrypa 9/CB111333eHTHa 

COBOKyllHOCTH npocTux peweTOK nem Hosmomux opmemwposom, 
a jet3OTBeTCTIVIOUTWI nnWpamunormag Karma nptacTaawrca B Hue pm, 
monueHTimmecmHx mpyron. gunwale Remo Hadmonam, paccmatpHaaa 
apithd HCTO4HHK CKBO3b T3Ky10 113aCTIMKy. 

§ 55. AtuppaHHHoHHble 5113MHIN Ha TpecraepHux crpyirrypax 

Handonbumn HuTepec H npamTamecmoe 3Hamemw HmeeT wiWpamtwa 
Ha npocTpaHcTneHHmx He014H0p0AHOCTINC. B 9TOM caymae aonsa pacripo• 
CTpaWleTCH He B OAH0p0AHOn CpeAe, a B CpeAe, B KOTOpy10 Hmniomema 
ymacTmn, The CKOpOCTb B031161 OT310ffieTCH OT CICOpOCTII B OCT3AbliblX 

4aCTAX CpeAbl, T. e. y4aCTKH C HHNM nomaaaTenem npenomneHHH., 
EC/114 Cpeha 131101111e 011THIWC101 03,H0p0,11.11a, T. C. II0Ka3aTe3b npe- 

nomnemw modem Hedonbworo*) ymacTma paaHaeTcH nomaaaTemo npe- 
J10MACHIDI ApyTOTO rlaCTKa, TO CBeTOBa11 B011Ha 63/AeT paCIIpOCTpatICITbCfl 

B Hen deo HaMeHeHHA HanpameHHa. 
B 4aCTHOCTH, 113OCKa51 B0311a, paCtIpOCTpaWISICE?B131(041 cpene, ocia- 

HeTC51 nnocxon. 3T0 sammomenue mommo nonTsepaHTb paccpmaeHHaa 
nono6HumH Tem, moTopme CATBAT, nO clveHenw, mnsi odtscHenng 
nimmommetWoro pacnpocTpaHemucaeTa.EcnineonHoponwocmcpeAu 
HapyweHa KaKHMH-31460 BK31134eHHAMH 14/141 BCJWACTBHe KaKHX-34160 np0- 

14eCCOB, T. e. ecnH B CpeAe acTpemaroTca ymacTiw, cpaarancne C Animal 
BO/MN, 1101Ca3aTeab Ilpe313M3W11141 KOTOpb1X OT3H4aeTC14 OT 4101Ca3aTe354 

Ilpe.110M3eHHA OCTWIbH044 4aCTH, TO Ha TaKHX He0AHOp0.3410CTSIX AOJNICHb1 

B03HHICHyTb AHCPIMICHHOHHbIe 51133eHHA H 4aCTb CBeTa nitcpparapyeT 
(01010HAeTCH) OT caoero nepoormAampAoro AanpaanermA. 

,LWICTBHTe/IbH0, 4aCTH BOJIHbl, HAy114He nO ) 44aCTKIIM pa3.3114HOTO 

110Ka3aTeMI 41pea0MileHHH, paCnpOCTpaHRIOTCH C pa3HOli CKOpOCTb10, Tah 

4TO WpOHT .B0111113, T. e. 110BepXHOCTb OAHHaKOBCW 443313, nepeCTaer 6b1Tb 

naomm, H pacnpocipallemie cAeTa 6yAet Aa6ANAAaTbcA no BCCM Aanpa- 

BIleHIIRM. 
TaKOTO pons 51133eHMH Ha63103a1OTC51 B 603bWOM MaCIIITa6e B ripm- 

pone. CmAa OTHOCHT01, npwmme ecero, pacnpocTpaHeHHe cAeTa B Ty- 

Malie, HMe101110e 0 41eHb 603bIllOe 3HWICH11e 44/141 OpHeHTIMOBICH CyA0B 

B Tymmie. 14memAo sta npaATAAecAmi saAama H Attila nepaufl normA AAA 
AeTailbHOTO 1133/4eHH51 9TOTO 1113,11eHHCI (T1111Aa3b, 1868 r.). Klinerme At1- 

4,1paKHH14 Ha npOCTpaHCTBeHHbIX He0AHOp0AHOCTRX HTpaeT 6133bIlly10 pallb 

He6036111104 BBHTOT yINCTOK, JIHHeMHNe paamepm moToporo eparmamm 
C AAIIHOCI CBeTOBOit B041161. 
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§ 55I 	ANSPAKHHOHNUE ABAEHHA HA TPEXMBPHNX CTPYKTYPAX 	189 

B meTeoponormiecnoR onTnne, o6ycnownmaR noannemw npyroa H ROACH 

nonpyr Comma n AyHm (Tan Haamaaemble rano H Hem's). Flpotwxoaue-
HHe 	061,HCHAeTCA KBAeHHeM mulapanwHCOAHeAHMX HAN nymmix Arlen 
Ha MeAKFIX maul/wax, B3BellieHHNX B aoauxel. BaneHHe AnWpanwim 
B AoRmeaux KaflAAX HrpaeT BaWHy10 P0A6 B 06Pa30BaHHH paurn. 

gnaemie AHWrianww Ha npocTpaHmeHnmx npenaTcumax HAN He- 
OAHOPOAHOCTAX 04eH6 Aerno Ha6AKkaaTb B Tex cnyaaax, norAa %ICAO 

TaKHX HeomlopoAHocTen 04eH6 BeAHKO, a paamepu 	He3Ha4HTeAbHN. 

B Tanom cnynae cpeAy npHHRTo maabwaTb titymttoo H ameHne Anctipan-
ww HOCHT ObwHo HanaaHHe paceetutua cneTa. B AmmneRwem mm no-
Apo6Hee paccmoTpnm 9TO armerwe, oco6eHno Aaa TOT° caynaa, 'corn 
o6paaonaHne MyTH He CBA3aHO C aacopermem CpeAN ROCTOpOHHHMH 

vacTimamm, a ABAMeTCH cneacTanem monenynapHoR upperypu cpeAm. 
OTMeTHM npn 9TOM, 4TO Aam BOAH 06N4HOPO CBeTa MOReKyRApHOe CTp0e- 

• cpeam ewe He o6yuwarimmeT C060H He0AHOPOAHOCTH, H60 paamep 
monenyn B TNCH4H paa meHbwe paamepon CBeTOBOR BOAHN. dP4O.ReKy- 

AApHaA MyTHOCT6D eCTI, peayAbTaT cayvaRHoro CK0flAeHHA 3Ha4HTeab- 

HOF° micna monenyn, o6paaymtueroca npR 6ecoopsmognom Tennosom 
ABHWeHHH HX. liao6opoT, BORH omenb KOpOTKHX, Hanimmep Aaa 
peHTreHonomx, yme camo Hamme momenyn OycnownwaeT HeOAHO-

pOAHOCTE, CpeAN H neAeT K Amppanwin (paccemma* 
Paccmcapewm AnOanww Ha npocTpanoweRnmx HeomiopoAHocTax 

moon Wopmm npeAcTannaeT co6on overw cnommyw aaAaRy. Alm orpa-
HIPIHMCA nosTomy npocTeRumm caymaem, norAa HeCIAH0p0AHOCTH Hmem 
npanimbHu9 nepHommoodi xapaxTep, T. e. npeAcTawwwq co601 TO, 

4TO MN Haammem peutemtcoti. OAHalco 9TOM car-me nepHoAHaecnaa 
upynTypa cpeAm npocTpaHowemna xapaxTep, T. e. peweTna 
THHeTCA no ncem HanpaaneHmm B cpeAe. Alm momem npeAcTantab ee 
KaK COBOKyHHOCTE, nepHoAHRecnnx cTpynTyp RO Tpem KOOpAHHaTHUM 

HallpanneHnam H paccmaTplaam Amppamtwo napanaeabHmx aria Ha 
Taxon npoempattemeettuou TpexmepHon peweTne. 

Iloabayacb meToAom Paima (§ 53), MOWHO paccmoTpeTb AmOpwainw 
Ha mo6mx npocTpaHunemmax mynTypax, B TOM allow nenepHomi-
vecnnx (paccemine maw). 

flonymm, 4TO Hama cpeAa BA0A6 OCH 	npeAcTaanaeT co6oR 
nepHownecnyto apyrrypy c nepRoAom di, BA0116 OCH 11---peLlIeTKy 

C nepHoAom d2 H BA0A6 OCH —petuenor c nepRoAom 	CorpaHmwmca 
carmem pomthweacrix **) nputrannon, AaR KOTOpNX pe6pa saemertrapnoti 
AlletIKH (d,, d, H dj) B3aHMHO nepnenminyaapHm Apyr K Apyry. ChoAa, 

*) Gawky& OTAK4aT6BeHUNHAHrammworopaliwyca,KoTopmeo6paaymna 
B peayabTaTe duOpalmuu Ha xaneabx.ax, or 6onbaxix Bpyropmx rano (c yrno-
BMM paamepom B 22 x 46°), Boropme Oycirowlexm npeAckusenuem n.rexcaro-
HAA6AUX KpliCTaAAHKaX nhaa, BaBetuemux B nomuxe. 

**) B o6u‘em capmetpliKiliitHIAX gmcraaaoe, Boraa pefipa 'maim nepece-
icalorca noa yrnamx, OTAINHIAMH OT Iwamoto, paccmorpme main' Horpe6oBaao 
6m HpnmeHemin BocoyroabHoH cucremm Boopwar 
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Z WI9 VIVNIII 

190 	imbPAlcumoimblE SIBAEHHH HA MHOPOMEPHNX CTPYKTYPAX 	Ira. x 

moHemtm, OTHOCATCH KaK nacTable cayman TerparollanbHaa(d 1 =-d2, d3) 
H xy6ri4ecKaa (d 1  = dz  = ds) pewencH. HanpasneHHe pacnpocTpaHeinui 
CBeTa &Laments Tpema yrnamH aria C OCHMH KoopAnHaT, KoTopme o6osHa-
mtim cco , po,  To  Anil nanaloutero H a, p, T  —AAA Att(kparnpoualmoro Apia. 

flycTb CBeT riaAaeT BA,011b OCH Z, T. e. cco =_- po rz_—../ 2  H To , O. 
PaccmoTpum xaxon-HH6yAb C.11014, ElapailAeAblIbl* nnocmocin XY, T. e. 
CA011, AAA xifroporo Z = const. STOT CJIOR npencnaanster co6on Amy-
mepHylo peuteTxy, H CBeT , npoxoAa mepea Hero, Hannan. auppatonno, 

paccmoTperthylo B npensAymem naparpape. AAR 

icamthoa A.1141Hbl BOAHIS X nonytulm MaKCHMyMbl no 
Hanpaanemuna, 3aAaHHIIM 3HaHeHHHMH yr./10B a, 
p, 7, onpeAenaeattamm H3 yCJI0BHR 

d1 cos a =-- 
d2  cos p 	nt2k, 

cos2a±cos2 p±cos2 T  = 1, 

rAe m 1, m 2  — uenue mficna. 
OAHaxo B Hamem cnynae cpeAa npeAtratanaeT 

co6o11 coacacyllHOCTb TaKIIX AsymepHbix peace-
TOK, paC11050)KeHHbIX nepHoAmmeclut 111A0Ab Z 
C nepuonom d3 . ECJIH KaNCAbla CAOH Taxon pe-
IlleTKII AotraTomno npospaneH, TO macTb caeTa 
ncnbrraeT Amlaptunituo Ha nepuom cnoe, a num 
flp0HHKIleT AO camayloutero CAOH H macTimmo 
mcnburaeir ananortinnylo nmcppalattno Ha 9TOM BTO-
p0M cnoe, OCTaTOK npotimmeT Aanbule it T. A. 
Talcum o6pa3om, no Hafbietncomy Blame Hanpas. 
nemoo (a, p,, T) 6y2tet pacnpotrpamyrbac He- 
CK0AbK0 BOAR C Hsi:tem-Ion pa3HOCTb10 X0Aa, H MN 

•P 	 AWDKH131 AAA OKOHHaTeAbHOPO pesynbTaTa ymecTb 
PHC. 119 CxeMa Aluppatc- B3aHMHyIO HwreimpepeHumo 9THX BOAR. 

Loth Ha apexacepHoii 	Pesynwrat nenco nonyntab H3 cxemanimeckoro 
appaype. 	cum 119, nbe OZ—HanpasneHme Hammett 

BOAHIS; AM, BN, CQ, DS, ...—HanpaBamm 
BOAH, AHlapartiposanwHx y OTAeAbHb1X owes, cxemaTamectut Hao6pa-
axemunx maneHbicHmH nnoutanmaant p l ,  p2 , p3, ...; HanpasneHma 
AM, BN, 	coctasnatoar yron T  c HanpanneHHem OZ. PaccToaHme 
AB = BC CD == 	d3  eCTb TpeTHR nepHon, Harnett trpyKTYPN. 
Pleacay Kancton napoft nymen }mem,' pasHocTs xona, paining 
(AB— AM)--,(BC— BN)=-- (CD — CQ)== 4T061,1 BOAHH, OTKAO-
nerime HO yKaaannomy HallpaBfleHHIO Ka/KAISM cnoem, B3aHMHO yavm-
BaJ111 Apyr Apyra, Heofixamtmo, 4ao6b; 9Ta pa3HOCTb X0Aa 6131.11a pasha 
4esomy qucAy 80414. 

STO Ao6aso4Hoe ycnosne umpamprca B sue 

d3  —6/8  cos T = mak. 
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§ 56j 	 11144PAK1414a PEHTTEHOBCKHZ WIEN 	 191 

TaKHM o6pa3om, OT npocTpancTsewron clipyrrypm C neptwaamn 
d1 , d2, d3  Mb! nonywrm maKcwaymm caeTa TOJIbK0 RO HarspaKaeHmam, 
yAosaeTaopsnouwm cawwwwmm isentbi pe At yommigm: 

	

(11  cos a = miX, 	 (55.1) 

d2  cos p = m 2X, (Awl)paKumoHHele ycaomm), 	(55.2) 

	

d3  (1 — cos T) = m 3X 	 (55.3) 

rite ml, m 2 , m3  — ueame 4HCna, H 

COS2  a ±cos2  ± cos2  T = 1 (reomerpnsecKoe ycnowle). (55.4) 

HeTp)11010 BHKeTb, MTO Heab3H, 1300604e TOBON, aim dro60d KJIHHIA 

130.11111.4 110J1y 1114Tb Hanpasaerme (a, p, KoToporo SIDITIOJIHHIOTCH 

ace 9TH yCJI0Bilff. aeACTliliTeabH0, FICK/110 1M 143 9T11X ypasHemtn a, p, T, 
HafeM coomoweHme 

m 	,,,,xxs 	03  _111342 
1 	'n2 
	  — 1, 	 (55.5) 

d2 + d
2 + d2  1 	2 	 3 

KOTOpOe HOKa3b1BaeT, KaKHe 3HaMeHH8 KOMWHa HMeTb KJIHHa BOJIHM AAA 

TOTO,WOOM Bd0/41/0dcTpyxTypanplisaactrato.44nepacmayarffitiomHanpa - 

Bnetimm o6paaonaancb OTtleTAHBMe AntpamwoHnme MaKCHMyMLI. 
UTaK, B 0T/114414e OT antpalown Ha AHHe1411041 H noaepxHocTHon 

pewemax Anckpamws Ha sant-mon npocTpaucTsenHon peweiKe net 
maxcHmym ne ()AR &ex ()AUK 80411, a TO.11bK0 KM Tex, KoTopme yanae-
TBONIOT yKa3aHHOmy . yCJI0BH10. 

TaK14/4 0013a30M, eC.11H IlapaaaeabHM41 Ry 14014 BCeX KAHN BOAR (6eabitt 
ceeT) 6pocuTe Ha morasaym peweTKy, TO 110.131 1114M maKciimymta Aim 
Kamcooa KaHHbl BOaHbI, pacnoaaratowmeca BK0ab 110a0C101, nepnemawy-
J111pHon K urrpnxam pewenca (cneKTp). Ecim napa.rtamman nywm 6eaoro 
ceeTa naneT Ha noee px kto crimp° pellIeTKy, TO noarwm MaKCHMyMbI Ana 
aces 41.1114H BOJIH, paCHOaaTa1011114eCS1 B onpeAeaeHHom nopwwe B naocKocm, 
HapaaffeabH011 41/10CKOCTH peweTKK (usemme EC/141 ace OpOCHTb 

CBeT BCeX MESH 80.411 Ha npocTpancrserwyw pewemy, TO noaymaTca 
MaKCHMyMbl TOJIbK0 J4/151 neKOta0p6LX 1411HH BOAR, y.11013.11eTB0p51101404X 13M-

BeKeHHOMy Bwwe yC/10BH10. E0/11161 apyTOK KJIHHbl paCCe14BalOTCH paBHO-

MepHO BeeM HaIlpaBaeHHAM, He Awns 1111KaKHX MaKCHMyMOB. 

HO paC110.110)KeH1110 MaKCHMyMOB H 3Ha4e111110 K.1114H 130.1111 X, KOTOplIM 

OHH COOTBeTCTBy10T, OKa3b1Baelt14 B03140/1CHbIM OAHO3Ha4HO BOCI1p0H3BeCTH 

Ty 11pOCTpaHCTBeHHy10 pellIeTKy, -140TOpaH 06yCJI0B11aa KH1IWaK11.1410. 

§ 56. lituppaicuitui pewrrermBocux arta 

PaccmoTperitima Caplan vappaloutit Ha TpexmepHon peweTKe ameeT 
HCKJII0411TeabH0 BaXCHOe 3HaMeHHe. OH OCylMeCTBJIHeTCA IlpaKTINeCKH IlpH 

JIMCkpaKt1H0 peHTTeHOBCKHX ayMefi Ha eCTeCTBeHlibIX KpHeTaAJlaX. firth 

PeHTTeHa flpeKeTaBlIfl 10T coOon snexTpomarwerHue BOJIHU, Kai Ha 
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192 	ALRPAK11110HHOE 51BABHHA HA isnoromnpriux CTPYKTYPAX 	frn. it 

KOTOpbIX B TbIC51441 pas mesbuie RANH BOAR o6sI4soro cseTa• 1109TOMy 
ycTpoilcrso ,ass pesTresoscssx syveil HCKyCCTBCHHUX AH4Jp2KHHOHHN; 
pCUICTOK coripsmeso C orpossmms TpyasocTomm. Mw BHACAH, 
TpynHocTs sTa MOMCeT 6b1Tb o6onneHa nyTeM npnmeHernm Arlen, na- 
nannnnx Ha peweTny non yrnom, 6.11413KHM K 90°. 0,11.113K0 .10141panum 
peHTremoscnnx Arial Ouna ocylnecTsnella annonro A° onuTos C Ha- 

lly4aMH. Ho MbICAH flays (1913 r.) B xasecTse nntOpan-
nnoHHon pell/eTKI4 A.951 peHTreHoscHnx nynen 6b1J1a 11C110111,30BaHa ecTe-
CTBCHHaR npocTpaucTseHHan peweTna, Koropylo npencTaannierr CO60tt 

KpliCTaAJIbl. ATOMW H MOJleKyAbl B HpHcTanne pacnonawenu B sane 
npannnsHoll TpexmepHon pewenal, npnnem nepHonu TaKFIX pesueTon 
cpasHmen C AAHHOtt BO/Mb! peHTreHoaclutx nynefl. ECJI11 Ha TaKOtt 

Hanpaslab arm( peHTTeHOBCKHX Aria, TO KaMtabal aTom HAM 
monenynspHan rpynna, 113 KOTOPMX COCTOHT npficiannnnecnan pewerna, 
Bbl3b1BaeT AH43paKI1H10 PeHTreHOBCKHX nynen• Mu nmeem cnynall AR-
cppanunt Ha TpexmepHon peweTne, paccmoTpeHHun swine. ,IlencTsn-
TeabH0, Ha6nonaemue .0,4143paHHHOHHble KapTHHbI COOTBeTCTBylOT xapan-
TepH1,1M OCO6eHHOCTSIM AIHITaKKIIII Ha npocTpaucTeeHHon peweTne. 

Bnaronapn meTony flays pemawTcm nee nanann orpomHon paw-
HOCTI4. Bo-nepeux, OTKpbIBaeTC51 B03140MCHOCTb onpenenemin 9,J111HbIBOAHLI 
peHTreHoscnnx nynen, ecan HaBecTua cTpynTypa Ton xpncTannunecnot1 
peweinm, KOTOpaB cnywnT B savecTse Ascppassmosson. TaKHM o6pa-
30M CO3AaJlaCb CIleKTpOCK011119 penTrenoscnnx aria, nocnynnumnan 
11.101 yeTaHosneHna BaHCHet41.1111X oco6eHHocTen cTpoeHun aroMa (cp. § 109). 

BO-BTOpb1X, Ha6.9}0.11A51 nmppanaino penTreHosciou nysen H3BeCTHOtt 
AAHHbI BOAHbl Ha xpncTannmecnotl cTpynType He143BeCTHOTO CTpOeHHR, 
Mb! nonynaem BO3MOMCHOCTb yCTaHOHHTb xapanTep 9T0t1 orppayphi, 
T. e• 133aHMHOe paccTonHne N . nonowenne HOHOB, aTOMOB H MOJfeKyA, 
COCTaBJ191011411X KpHCT11.11.9. Tannm nyTem 6b1J1CO3.AaH cTpynTypHun allaJ1H3 
KpHCTaAJIH4eCKHX o6pasosamtn, nerunnt B OCHOBy samthenwnx 3aK.1110. 

moneKyatipliotl 4)H3HKH. 

§ 57. JimhpaHHHH CBOTOBIAX BOAH 

Ha yabtpaaxycinvecHux BOAHHX 

FlpocTpaucTsenHya pelueTny, Ha noTopon yao6Ho Ha6monaTb RBJle-
H119 nifflwanunn BUB UMWX CaeTOBbIX 130)111, Taione ynseTcH OCy11.1eCTBHTb. 
CIOAA OTHOCATCSI, npexcae seer°, A.114:1PaK11,140HHbre SIBJ1e1111/1 Ha ynsTpa-
3ByKOBIAX BOAHaX. • 

Kan H3BeCTHO, B nnacumne Kaapua BAN Typmanima MOMCHO 803- 
63TAHTb mexaH114eCKHe xone6aHH8 04eHb 6011131110ft 4aCTOTb1 (AO 108  
H cenynny)• Taxan none6mow,ancn nnacTithHa 6yneT Hanynarb ynpyrae 
(yabTpaanycnnecnne) KOTOpb1e CO CHOpOCTMO asyna pacnpo-
CTpaHRIOTC41 B onppnalomen cpene. Flomecnis KOAe6J110111.14tICH KBapH 
.9 xanylo-fin6y2, HatanocTs, Hanpnmep KC14110.9, MW nonysum yisTpa-
anycnnecnHe 80.1111b1 B 3T0/1 NCHAKOCTH• Ynpyraa BOAHa B )K11,111COCTH 
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§ 57] AIWAKIJAH CBETOBMX BOAH HA VAbTPAAKYCTWIECKNX BOAHAX 	193 

eCTb BOAHa cWaTHB H paapeweHma, Boropam pacnpocipanaerca c onpe-
AeneHnoR CKOpOCT610. TaKHM o6paaom, WHAKOCTb, HO HoTopoR pacnpo-
cTpameTca yabTpaaaycT avecaaa BOAHa, npeAcTaBABeT co6oR nepHoAn-
Beam° nocAeAoBaTeAbnocTb 0611aCTeR CWaTHH H paapowerma, T. e. 

Onacieft , xapaicrepmaylomHxca Tanwe H paaamgmem B noBaaareae npe- 
/WM/WHIM cBera. rIOSTOMy AAH cBeTa WHAKOCTb, B KOTOpOR HAeT 

yatapaamycnniecxaa BOAHa, npeacTaaameT c000tk gOameyto peinerny 
(cm. § 49), H6o npm npoxoamenmm con Bepea crone) Taxa WHAKOCTH 

npomcxoAmr HameHenHe He 
	A 	 amnAHryAu, a cpaam ate- 

TOBOR BOAHU. ECJ1H sacra-
BHTb yAbrpaatcycranecxylo 
BOAHy orpawaTbca OT Alla 

COCyAa, TO nalloweme 
npoxoLta men H oTpaa(en- 
HOR BOAH noaeaep K o6pa- t9 • 
30BaHH10 cntoatta yAbipa-
anycliviecHoR BOAHM, KO- 

TopaB TaKwe npeAcranuer 
co6oR 	nepmumBecAyw Pfic.120.PacupeReacinfe WIOTHOCTH B 6erynkefi (a) 
appaypy 	nepemennoR 	cToatiefi (6) yabTpaaxycnnectua Boaxax. Katt 
nnOTHOCTH H, cAmaaTedur 	6eryinell, Tax n B croatiefi Bomie newaft- 

Ho, nepemeHnoro nomaa- Ileum nosTopatommecn o6macTx mum H pas- 
peweaaa paBHm ammo yabrpawcycmineCK0ii BOAHM 

Tem{ npnaomaenma ceeTa. 	 cpeAe. 
Kaa B caynae npoxoAB- 
mnR, Tax H ciosmeR yabTpaalcycrmecHoR BOAHM nonytiatoulafica Ola-
aoaaa penterBa 6yAeT HMeTb nepHoA, paanuR dsune yabTpaanycrm-
BecnoR BOAHM, KaK /lento BHAeTb H3 pac. 120. B Caynae KCHAOAa 

CKOpOCTb pacnpocrpaHeHma yabtpamycnneciam BOAH palm npmmepno 
1000 Allem TaK LITO Him Bacrore 108 B ceaynAy AAHHa yAbTpaanycrm-

mecHoti BOaH1,1 X = 10-3 =- 10 Mbl no.armem, cataoaanabao, 
cpaaoapo peweTay c nepHoAom 10 B., BnonHe yzkoempo aa6maae-
HMI AluppaAnnn CBeTOBIAX BOAH. B camom Bpmcranae, capaautem AAA 

B036yWAeHHH BOAH, Taxwe yCTaHaBaliBaeTCH CTOAnasi yabrpawcycrinie-
CKaB BOAHa, H, caertoBaTeAbHo, aone6Alotioaca KpaCTaaa TaKWe MOWeT 

CayWHTb cpaacmoR AmcppaBamoHnoR pealeraoR*). 

*) AAA 60111,0111HCTBa adnaKOcrefi CKOpOCTI, yabTpa3ByKOBUX BOAH, He oramum-
Bianca or cxopoun 061314111,1X 8ByKOBUX BOAR, cocraBaBer OK0110 1000--1500 
/lag upo3pagaux reepamx Tea (CTBKAO, Heap.° CKOpOCTH COCTaBH5HOT 

5000--6000 AYMK. nO9TOMy Bo scex BTHX Bentecrux MONKHO ya0Ono ocywe-
crBAHrb onmrm no AnOaKHHH Ha yabrpaanyunneciou BOaHaX c nacroraMH 
KoAe6aHHR ao 107 H amine. lipH pa6ore co CTOHL1HMH BOaHaMH BaNKHO, LIT0614 

HHTBHCHBHOCTb orpaweHHoff BOAHM 6una 6111010 K HHTOHCHBHOCTN npoxouraeft. 
flosTomy arnue pa6oTara c BeatecTeanar, rae. yabrpaaxycratiecxue BOAHN 

caa6o noraomatoTca. Vla sttaxocTeil Taxvinui caa6onoraontaionunth siBMHOTCH 

KCH410a soaa. CaOKyHT HMBT6 B BKAy, tiTO noraounewle BcopaCraer npon0p-
HmoHaabno mapary nacrOrbi yAbrpaaKycTnnecKoR BOAHm. 

3aK. 2178. C. C. aallactSepr 
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194 	alic6PAKITHOHMAK HBAEHHH HA MHOTOM PHNX C.TPYKTYPAX 	(Tn. X 

nponycman nymox napanneabHmx ayneg nepem cocyA c WHANOCTMO, 
B moTopon so36pueria yabTpaaxycTnnecman BOAHa (pnc. 121), MM no- 
nymmm ma mxpane npenocxomiutl cnexTp, cooTneTcTnymmnft nepnoAy, 

K eenepamopy 

PHC. 121. CxeMa Amppammnir Ha ynbrpaamycmnemaa 
BOJIHaX B NHAKOCTH. 

sunucnennony no MaCTOTe imapixa H CKOpOCTH yniapamnymonoh BOAHN 
B WHINCOCTH (pnc. 122). 

ECAH HyCTHTb ymapamcycmmeciale BOAHN no Tpem Hanpaimemmm, 
TO MM nonynam npocTparmTnelinylo pemeTxy Ann CBeTOBUX Arlen. 
Bnpo9eM, Aawe npn Hammam pacnonowemin, yxamalmoro Ha pHC. 121, 
morAa yabTpaaxycinneume BOAHN min B Hanpalmemin OCH Z, MM, 

no cymecTny, nmeem ripocTpanneruipo petueTxy; 
HO no Anym Hanpannemnim X H Y nepnoA peulemm 
BCTb Hyab, T. e. nmeamTcs CHAOLURNe oTpammonme 
RAOCKOCTH —3epicana. 3aKou oTpawemin OT 9THX 
mepxan (gym naaamumfl H nyn oTpaweHnuft newaT 
B °AMOR RAOCKOCTH C Hopmanmo K aepxany H yron 
naAemin paBeH yrny oTpaweHmi) onpeAennT mane- 
NHS' yTA0BaHPBCOOTHOWeHHKX (55.0-05.0, 

Pim. 122. CamTp, a HmaHmHan ImTepitepemmn nymeR, oTpaNmeHHmx OT 
monyneimmA c no- micTemmaepman,RaCT TpeTbe AncimpammoHHoe ycno-
nomme AHOpaKaHH BHe AnA yrna T. rfaxmm o6pa3om, H B 9TOM cny4ae . Ha sumrpaaucrune- MM nmeem Ann Tpex yrnon TpH AmIcammommx CKON BOAHe. 

ycnonma H neteepToereomeTpmmecxoe. flimemm npo- 
CTpaHCTBeHHOR AHMpamum CancxpeTHme maxemmymm 

AAA onpeAeneHHmx aAHH Homo ximeTynaeT mAmcm He TaK °Ilet/MO, 
max B caynae peHTreHanclom nyneff, n6o pasmepm nem mlipparnpylo-
mero cron6a B Tharmom carme He oco6eHHo BeARKH RO CpaBHeHHIO C Re-
p110a0M petuencu, Tax 4TO Mbl, no cyTH Aena, nmeem cayman nepe-
xoAa OT nnocicoM pemeTxm K o61,emnoft. 
. IIHTepecHo OTMeTHTb, 4TO Cpa30Baa pewenca, ocyulecTensemasi c no-

momwo ynEapaaxycTimemmxBOAH, ommimeTcn ellke0aHOROCO6eHHOCTE.W. 
HomamaTenm npenomneHnn He TORbKO nmeeT npocTpaHuneHHyw nepHo-
AHHHOCT6, HO H MeHHeTCA nepnommecxn 80 vemeuu, C RepHOAOM 
pmTpaaxycTimecxon BOAHN, T. e. RpHMepHO 107 -108  pas B cexyHAy. 
3TO nimmoAnT K TOMy, 4TO HHUHCHBHOCTb al4parHp0BaHHOTO CBeTa 
HCANTNBaeT RepH0aH4eCK0e HaMeHeHHe C TOR We 4aCTOTOR, T. e. 
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§ 57] RIN,PAIMMISI CBETOBbIX BOJIH HA YabTPAAKYCTIHIECKHX BOJIHAX 	195 

wodysmnalo. Cornamm 143A0WeHHOMy B § 4, 9T0 oanamaeT, 4TO sum 
ma ynnipawcycumecnym Bonny narmer monoxpomarmemmft cneT vac-
TOT 1014), S Y(^'.5. TO AmpparnposamnAl CBOT HmeeT M3MeHCHHyIO 
qactoTy, pannym v±/V, rite A/--qacToTa npnmeHemmil ynnrpaimy- 
CIHqeCKOH BOJIHN. TaK KaK N He 00116111e 108, TO 9T0 Hammier-me 
macTOTIR neanamiTemmo H cocTannneT ncero JIHRIb HeCKOJIbK0 ReCHTH-

mHnaHOHHUX OT nepHoHaqammoR. TeM He melme 9T0 Hamm-mime 6bum 
Ha6/mmeHo na onure. C noRo6Hum mmelmem, HMe10111,HM ropasAo 
6onbwee Hayqnoe H npaimmecnoe anamerme, mu BCTpeTHMCH B nonpoce 
o paccumm cnera (CM. § 154). 

143nowemwe paccmoTpenne nimmemmo K CTOH4efl ynbrpaalcycrime-
CKOH BOaHe, rite nimaaaTeab npenomaemm B KawAoH Twin MeHHeTCH 

B Teqm-me npemenn. 11.1111 6erymelt ynbTpamgcTinecnoll nonnu Hamel-m-
ime IlaCTOTIM aerie ncero npeAcTamm 'MK peaynnTar OTpaWeHHH CBeTa 

OT RBPDRy1LIHXC5 nonepxmocTeR, KOTOTHAMH WVIRICaCH nonepxnocTn 
tpOHTa 6e17111e11 BOJIHb!, T. e. KaK pesynbTaT HmeHIMI aonnnepa 
(CM. § 118). B BOAHe, 0eryille1 B °Any cropony, H3MeHeHHe IiaCTOTM 

Ampparmponannoro cneTa 6yAeT COOTBeTCTBOBaTb ynemmeamo RaCTOTIA 

(v+N), a B Bonne, 6erymet1 nanctpeqy,—ymellbmemno (v—N). 
CTOH4aH BOJIHa, KaK COBOKynHOCTb AByX 5eryLIMIX HancTpelly, Mycno- 
ummmeT HameHemm qacToTu, Hupawaemoe topmynoM 	Hec.now- 
MA pacqeT nomaunaeT, 4TO KaK no meTuy CTORIIPIX BOAR (MORyAH- 

HH5), Tan H no meToAy 6eryu1Hx BOJIH Onamme Tionnnepa) mu nog- 
qaem, KOHe4H0, ORHO H TO we mageHne (N) H3MeHeHHH MaCTOTN 

naAammero cseTa. 
1/Tarim-me AnMpamum CBeTa Ha yabTpaaKyCTIMIeCKHX BOAHaX CTaa0 

Ba)UHbIM meToAom Hccaemmamm 3aKOHOB pacnpocTpaHemm 9THX BORH 

B nemecTne H caywnT RAH Hccnemmaling nonpocon mcmenymipHoft 
4nSHKH (H. A. BaWyaHH) H ARe •eKOTOpMX Texmmemmx nimmenemM 
(ynbrpaamycumecHan AmimmrocHonnn (C. 11 COKOn013). 
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OTII,E.T1 III 

ITOMETPWIECKASI (.11PIEBAA) MIRKA 

r BABA XI 

OCHOBliblE 110.50WEHHA JIPIEBOti OliTHKH 

§ 58. Bsemme 

generm wiTep4mpemumm m Arnamumm caeTa nomaauBMWT, maw 
caer pacnpocTpanseTcm coraacmo aamomam monmorwA Teopmm. C no-
mamma aTmx samomom mu momem peumn, amaamm o pacmpoopamemmm 
cmera mam m oAmopwwoft cpwm, Tam m mepea mop° onTmmecmyw 
cmcTemy, T. e. mepe3 comomynHoub pawnimmux cpen, orpammmemmux 
Temm mam mmumm nomepxmocalimm m Amalwarmamm. Ckamamo omemb 
6oabwom mpyre monpocom, mmelownx nammoe npamTnmecmoe 3mamemme, 

macTmocTm m winpoce o (popmmponamm cmeTomoro nymma (cmeToTex-
mmma) m m Bonpocax o6 o6pa3omannm mao6pameHmm (onToTexmmma% 
pemenme momeT 6urb nonymemo ropaaAo 6onee npocrum nyTem, 
c nomowbw npeAcTaanemma momentpurtecgoa onnumu. reomeTmecKan 
onTmma onepmpywr nownwem one/immix cmeToaux Jona, noAmmmmo-
kumxcm mmecTnum 3amomam npeaommemmm m orpamemmm m meaaamcmmux 
Apyr oT Apyra (cm. BileAemme, § 1). 

HommTme cmeTomoro nyma mcomeT 6uTb nonymemo m3 paccmoTpenum 
peamworo umTomoro nymma, m3 moToporo npm nomouw Am4parm 
c olampcTummn mu mbweamem ywcm(1 napanneabwan nymom. Llem membme 
AmameTp aTmx oimepomR, Tem shim oyner nunennembIR nytiom, m'm npe-
Aeae, nepexoAR m wrimpowmm cmoab yroamo manum, mu momm 
maimmTbcm nonymmTb common nym }cam reomeTpmmecmyw minim Akm 
aRaem, wwww, mTo no/1.061%1R npoRecc mbwenemw womb yroAmo 
yamoro nymma (nyma) meno3mommm mcneAcTmme Rwmium wuPpanum. 
liems6emmoe pacwmpemme peanbmoro caermwro nymma, nponymeRnoro 
Repen Amupparmy AmameTpa a onpeAumeTcm yrnom Amivamumm no- 

k 	, 
puna arc.- 	kmanpamnemme Ha I-R mmmmmym, cm. § 41). Tonbmo 

m npeaummom caynae, Koran X.-0; mu nonymaem, mro mcwoomoe pac-
iumpemme me mmeeT mem, m momm roreopuTb o nyme mam o reomerpm-
mecmoft mum, manparinemme moTopoR onpeAeaReT co6oR RanpanneRne 
pacnpocTpanewm caeTcwoft ameprmm. Tammm o6paaom, okeTorwA zyq 
ecib a6crpamTnoe maremarmmecmoe nommTme, a He OtammecmmR o6p33, 
m reomeTpwmcmam onTmma ecTb ARUM npenenbRwR cariaR peanbmon 
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§ 581 
	

BBEJMIHHE 
	

197 

BOJIHOBOB 011THKII, COOTBeTCTBy101101B HcHe3aanue manotl xaHHe CB9T0- 

BOAHN. 

CoorHowemle cx,c2.2.1 D  noaaabmaeT, 4T0 yrnoHoe oTanoneHne, Hapy- 

manatee ripamontmenuocTa pacnpocTpaneHHA caeTa B 0)1110p0AMOH 

cpexe, mower Obab Becbma mano, CCJIH paamephi oTaepcnta HRH sapana D 
BenHKH no cpannemno C AJIHHOB BOJIHM X. 1109TOMy H B pea/lama 
onnixe, rxe A—xoHemma penlight-1a, oTcTynnemm OT saaoHos reomer 
TpHmecaon OBTHKH II0.13(HN 661Tb Tem mename, Hem 6onbum paamepix D. 

COOTBeTCTEIMH C 9THM B 06614140M mune MN Ha6nroxaem, Hanpumep, 
o6pa3oaamm peaaux TeHen npa ocaetHemin npumeToa 3H34HTeAbH6IX • 

pa3mepoa (CM. § 1). OAH3KO MONCHO 6e3 Tpy.aa noxasaTb, 4TO AMITHIC-

IIHOHHOB OTKAOHBHHe H B 9TOM °gime HmeeT mecTo. ECJIH MN oT6pocHm 
Tem, Ha sapaH, pacnonoweHnbal Ha paccToamm R OT npeameTa, TO 

mmeilubte paamepu IIHOB/CIIHOHHbIX 110/I0C 6y•ayT HMBTII 3Hatierme 

R aR = 	• K H npm 3H34FITeAbHOM R moryT memo Ha6moxaTbca, 

aaxe aorxa D 
HeTpyxHo coo6paaHTa, 4TO Thee CHCTeMN 061,eKTOB (oTtlepcT01 H 

sapaHos) xaxyT MIOJIHe cxoxHale 3,1u41paamionHble KapTHHN, CUM pac-
nonoweHne HCTOIDIHK3 cHeTa, rnasa Ha6momaTeng H pa3mepu oTaepcviti 
H sapal-MH THICOBbl, 4TO 060HM o&beaTam COOTBeTCTByeT OAHHIMCOB09 

414C/10 30H (1)13BHCHSI H HX [acid!. • I,BBCTBHTellbH0, xapaaTep Rucppaa- 
IIHOHHOfi KapTIIHN onpexenHeTca HMeHHO 4HCJIOM 30H (DpeHena, a He 
a6conioTHE12411 pa3mepamn sapanoa H omepcTutl. 

B cnyHae nnocaoft BOJIHN (6ecaoHe4mo ymanemmult NCTO4HHIC) HBO-

map,b 30HEI 43pettena panHaeTca rfA, rxe f — pacci omme no rnaaa Ha- 
6nloxaTena, a pannyc 3oHal r 	fX. Talcum o6paaom, Ansi paBeHcTsa 
40013. 30H 4:TBHCAH BLEW mx6paTb paccTosume f T3KHM, 4T0661 

X = X 
r- rite x— paamep oTHepcTHH, Hmeno OXHO H TO we 31-lame- 

r 	V fk 
HHe. TaKOBO ycnoane nox06HH ancppaausommix HapTHH. KaK BHAHO, 

npn nyx nox66Hmx o6-beaT3x pa3mepom Xi  H X2 MOHCHO Ha6nroxaTb 
OAHHHICOBble ,a1442paaulloymble aapTimix, ma6paH paccToHHHe AO mecTa 

x2 

Ha6moxemia fl  H f2  TBKHM 06pa30M, 4T06b1 — =-2- . TOM, B 
X 

Tax B. K. ApicaAbeea Ha MOACJMIX MOHCHO 661.40 OCyLLIBCTBHTb aapTimy 
IIM4/1331CIIHH OT pyKH, xepwametA Tapenay, Ha sapane, pacnonoweHHom 
Ha paccToRmth 11 KM, C nerao ocymecTroimoro paCCTORHHA 40 M, 

BaMeHHB pyay H Tapenay ampeaaHHot1 H3 wecTH MOAB.1b10 B mactura6e, 
11000 —16,5 paaa. 40 

Pac. 123, 6 noica3b.thaeT, 'ma npn ocaememix napannenbHum nymaom 
caeTa marnmaena 6b1 Ha sEpaHe, pacnonowenHom Ha paccTommul 
R = 11 KM. TeHb OT pyan, xepwatu,e/1 Tapexay. Via plicymca Immo, 

yMeHbWeHmOM B 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



198 	 OCHOBHbIE HOAOWEHHH AY4EBOH OHTHKH 	 (r.q. XI 

4T0 o reomeTpnmecHom nono6HH TCHH H o6iewra He moncur 6mTb H 
petal. OnHano B oommilux ycnommx Ha6moneHma non05Hwe Hommel-ma 
He Raiff ceon 3HaTb H npHmeHeHne 3aKOHOB reomeTpnmecHon OHTHKH 
npHoonnT K nocTpoeHnam, KaTopme, Han nolmabloaeT OHUT, BHOAHe 
yA0BAeTB0pHTeAbH0 peffialOT oompoc o pacnpocTpalleHHH CBeTa H o6pa-
30BaHHH H306paWeHHH. TaKHM o6paaom, AAA o6mmpHoro Hpyra BaWHUX 
smug CBeTOTCXHHKH H OHTOTCXHHKH MW Hmeem BO3MOWHOCTb HOA1530- 
BaTbCH reomeTpnmecaon onTmon nymen. 

Pnc. 123. a — rellb OT pyKH, Aepwauteii Tapemcy, oT6pacre-
HaeTen Ha 6AH3K0 pacnoacoHerandi sEpaH; TeHb H ofiteicT 
reonterpHgeocu noHo6Hu; — Tem) OT ppm, HepHcamert Ta-
penHy, oT6pacmHaeTca Ha sKpaH, pacrioammeHHbni Ha 6oamnom 
paccToHHHH (II sex); Tem, Hexa)xena TouppaHHHecr. (43oTorpa- 
(PHA B. K. AHHH.HbeBa, BIDMOJIHeHHHH Ha mo4enH, paeCHHTHHHOH 

HO ripmmomy nodio6Ha.) 

(lanako npN 1104630BaHHH 3aKOHaMH nymeoon OHTHKH MeAb3A 3a6MBaTb, 
4T0 OHH — AHLUb HepB0e HpH6AHWeHHe K ACHCTBHTeAbHOCTH H 4T0 6e3 
AHCPpaKHHOHHUX HBAeHHH He 06X0AHTCH Hit OAHH cayman pacnpocTpa-
HUMS' CBeTa. He06X0AHMO, CACA0BaTeAbH0, HOHHMaTb BOAHOBOH IAH-
(PpaKHHOHHHH) CMWCA 9THX Ay4eBbIX (rCOMeTpH4CCKHX) nocTpoeHnn. 
B COOTBOTCTBHH C 9THM CTaHOBHTCH HCHO, 4TO 38KOHW Ay4eBOH OHTHKH 
HmeKa orpamimeHHoe npnmeHeHne, H HaA0 yMeTb OpHeHTHp0BaTb6H, npN 
KaKNX yCAOBHAX ripliMeHeHHe 9THX 3aKOHOB AOHyCTHMO H 6yAeT HpaKTH- 
4eCKH HaX0AHTE,CH B COOTBeTCTIMIN C OHNTOM. ripH 9TOM OKa3b1BaeTCH, 
4T0 Aawe B HpaKTH4eCKOH OHTHKe HaH60Aee TOHKHe oonpocm (Hanpn- 
mep,00mpocopaapemmomencime OHTH4eCKHX HpcTpymenToo) pelumoTco 
npH nomomm Teopun nmppmalmn. 

59. Hpinimin .epma 

B TOM HpeACAbHOM CAy4ae, KOrAa CripaBeAAHB HepeX0A K re0Me-
TpH4eCKOH OHTHKe, T. e. B CArlae HC4e3MOMe Ma/OH AAHHW 'WARN, 
pacnpocTpaHenne BOHHOBOTO CITOHTa MOHWT obab HaHACHO HpOCTWM 
110CTpOeHHeM. nyCTb HOBCpXHOCTb F (pnc. 124) H3o6pawaeT coOon 
ROBepXHOCT6 parmon tan! (BOAHOBOH (PpOHT) K HeKoTopomy momeHTy t. 
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PHC. 125. K npnnunny (Pepma: 
AelICTBITTeJlbliblM nyTb cse- 
Ta (AB) COOTBeTCTByeT MHHH- 
manbnomy apemom pacnpo- 

crpaaerma. 

§ 591 	 nPHHunn 4WPMA 
	

199 

B }canon Toque M aroil noaepxmocin nocrponm ccf,epy paamycom 
da =vt, rae v eCTb CKOpOCTb pacnpocipauettua 80.311b1 B itanTom 
mecTe, a T —6eCKOHe4H0 MaJWIH npomeacyrou apemenn. 110BepXHOCTb F', 
ortioatoutau 9T1,1 MaJleHblale apepu, eCTb Tauue noaepxaocrb parthot4 
epasu, 1460 ace TO4K14 ee 6yrty'rmmeTb 
K momeurry (t -HO re ace Waabl, KaK 	 F"' 

TO4KH nth:wpm-mem F K momenTy t. 
OrpeaKtt 	dn, coeamiat011nle 	 r' 
• M C TO4K011 xacanna COOT- 	

00/1.1111111111111.00, 
, 

Bercrepoutet1 ccbepu on/loam:anal, 0,,,SESIMar npeacrasamoT c000tt saemenria aria, 	0
— • 	

ci neprienanuyaa pnue K 110BepXHOCTII 
cpponTa *). 	 Pac. 124. K nonuomy (Pepma: no- 

lip0a0/1)Kag 3TO nocrpoeune, 	caeanaareamme nocrpoome ammo- 
moacem mar aa inarom onpeaeawrb no- 	 Born .ponra. 
aepxllocrn parmon Wa3b1 	B TO ace 
'Tema nocrponrb nanpasamme arieq, npeacrasamoninx co6oti upnaue, 
B KoTopme IlepeXWIRT JI0MaHble, COCTaBfleHHble 113 OTpe3KOB dn, unit T 
ebtopatto 6ectconetnio manum. 

C nomotubto yKaaatmoro nocTpoeFuta MCWIHO ,11.0Ka3aTb CJIWIDOIMee 
Baxame nonowenne: deficnteumesbnbta nymb pacnpocmpanettun ceema 

(fun) eemb nyntb, OAR npoxoycdettun no- 
mopozo ceemy mpe6yemcn AtuttuAtasbnoe 
epemn no cpaenettuto c 111066114 dpytuAt 
dlibleAllhatilt nytnem Ateatcdy meAtu yce mon- 
Kama. fietICTBIITeibH0, 131,1110/11141B nocrpoe- 
nne, onncamme BblWe (pnc. 125), Mbl yen- 
AIN, 4TO OT TOIIKII A AO TO4K14 B edodb 
Alyea CBeT 11p0X0WIT 3a BpeMR T = T1 -H 

dn 
+T2+ • • • + Tto rite Ti 	T' e* 

CO 

dnt 	dn 
1.11 vi 	v ' 
t=i 

BCRKH11 ace apyrorf MbICAIIMbal IlyTb oyaer 
COCTOSITb 113 OTpe3K0B, AAR npoxonerma 
KOTOpb1X noTpe6yeTca sperm' 	ecan 9TOT 

oTpeaou comaaaer c fropmatudo K cOpowry, HAM apema, 6odbutee 	ecan 
orpeaou OTJ1114aeTC51 OT HOpMaJIH. TaKHM o6paaom, *gamine/mutt 
nyrb pacnpocrpanenna cam (nyq) COOTBeTCTByeT mmilimaabilomy ape-
melm pacnpocTpaneama. 

ara Teopema, .30Ka3aHHaR tram AAR BOJIHOBOH reopim B TOM aim-
6.1114%ethili, Korn cnpatenuaa reomeTtnamecKaa onTuKa (X 	0), npea- 

*) Mu orparuniumemen Ann npocTorm paccynuteunii cnynaem H3OTHOHHOli 
cpeuu, mom Jug nopmamo K Oponry comauaror (cm. § 136). 
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200 	 OCHOBHWE BOAOWEHHH AMBOR OHTHKH 	 Inc xi 

cTaaasier B reomeTpHmecaon onTinre ancuomy, mmellyemym nimalinom 
upamailmtno onmuuecum nymu (Hall MHHHMaA6H0r0 Bpemerut pac- 
npocTpatiehm0. OHa aula attopmyampopatia 4'epMa KaK 061HHfl 33KON 

pacnpocTpaHeHHH cam (nputinmn (1)epma, (WOW 1660 r.). Aeriema- 

te/16HO, meTpy.aHo BHAKTb, 4T0 AAR OAHOPOAHOH CpeAN 9TOT -  ripmHumn 

npHaoAHT K saaoHy npamoannetthoro pacnpoclpaHeHna cornacHo reo- 
MeTpINKCKOH aacHome o TOM, HTO npHmaH eCTb apaTmathuee paccTomme 

mammy AByMH T04K3icH; AAH 

N 	 caymaa BCe nepexo,aa gapes 
rpammy Pa3AH4HIAXcpeA 9TOT 

npinumn Aar aalcoHN oTpa- 
NCKHH51 H npeaomaeHaa cam. 

llycTb CBKI, NCXOAR H3 

TOHICH P, FlpHX0AHT B TOH- 

Ky Q, npeaomaRacb Ha [m- 
own rpamme paaa.eaa Aliya 
cpe.a (pc. 126). flposenem 
mepea P N Q BAOCKOCTb Hop- 
maabHo K rpamme paanena 

PNC. 126. BMBOA aaaoHa HPKHOMACHHH H3 npHH- (BAOCKOCTb ❑aaeHHH), .Th000d 
liana crew. 	 nyTb POIQ, newamil BHB 

BAOCKOCTH nnaeHHH, npoxo-

APITCSI CBKTOM 3a 6onbinee BPeMH, mem nyTb POQ, ripoaeneHHun 
B ITHOCKOCTH na,aenHH Talc, 4T06M 0 ABHHOCb caenom. nepnemaincy.napa, 

onymenHoro 143 01 Ha BAOCKOCTb nnaeHHH. iketICTENTKAKHO, K3K B nep-

BOIL Talc H BO BTOPOSI cpeae AAHHM nyTen, npoxoasnumx mepea 02. 

COOTBKTCTBKHHO 60AbIlle, MeM Hepea 0 (P01  >-P0 H Q01 > Q0)• 
1413K, B COTAaCHM C npaHuithom cDepma, nyTb, Tpeopown MHHN-

manbrioro BpeMeHH, ammceH aeacaTb B naocaocTH na,aeHna (nepautt 
3aKOH npenowneoaq). au Toro 4T06b1 H3 BCCX nyTen OT P Ao Q, 
newammx B IMOCKOCTH nafteHHH, ab5paTb nyTb, Tpe6yanaHn MHHH-

MaAbHOTO apemeHH, Hccaeayem, lox MeHRKTCH 910 apema B 3aBHCIIMOCTN 

OT 110AWKKHHR TOHKH 0 Ha AHHHH nepecemerma WIOCKOCTM BaAKHHH 

flaOCKOCTN panaeaa.. 
rIOACOKKHHe T04Kit 0 onpeneneHo Ammon oTpesaa AO = x, rite 

A— cnea nepneHAmaynapa, onymeithoro 143 P Ha BaOCKOCTb pante/la. 
Bpema pacnpocTpaHenHa caeTa no nyTH POQ ecTb: 

g PO OQ 

rite V1  H V2  --CKOPOCTH caeTa B nepeoft K BO BTOpON CPeAaX. 060- 

slime PA 	QBh 2  AB =-- p, Hanem, NTO 

t-- 
Vhf ± X2   
	

± (P — X)
2 

VI 	 412 

vl 	va  • 
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§ 59] 	 TIPHHIPIK OEPMA 	 201 

Ycamme, onpertenateailee, Hp( amcom 3HaveHilil x aro spew 6yAer 
dt 

• MMIIHMKAbH0, eCTb paseacreo Hy.110 	143 Hero caener: 
dx  

1 	z 	1 	p,--- x 	 — 

vi ill + 	x2 	V2 y4 	 kau — .02  

sin! 	SIB r 0, 
vi 	v2  

SIB r 	v2 	 tit) • cOnst 	Li  -2  

THKHM o6pa3om, H3 npililumna cDepma MATeKKeT SKKOH npeaomaeHma 

CBeTOBbIX ;Tien. AHaaormo BOHM° paccmorpere staaay o6 oTpaxce-

ram (CM. rapa)KeHme 28). 
I4HTepecHo OTMeTHTb, KTO ripilHuiln cbepma nplowasar K Treepame-

H1110, KTO B cpeiie C 6Onbiumm KoselilliltuseHrom npenomaeHma (n2 > ni) 

CKOpOCTb esera meHeme (v 2  < v1) ,  
T. e. HaX0KHTCH cornacHH C npta- 	 e 	0 
CTKBACHHHMH nottrenca H HpOTHBO- 

peywr reopmi HMOTOHK (CM. 3aKA10- 

11eHMe). 060CHOBKHHH ripmuoina 
cl)epma He Oman, °Alnico, aocra-
T04H0 6e3yrspe4ilumil Aas] TOT°, 

4ro6bi, onmpaach Ha Hero, MOWHO 

611/10 Henarb Bethop meacay Teo-
pHsna CBeTfl. 

DAB TOTO 4T06b1 npilHililn 
4'epma Hupaacaa roticrinrreabHoe 
noameilile num, eMy Ha° garb Poe. 127. K HpanaHny (Pepma: AellersH - 
Oonee o6auno (DopmyallposHy, 4eM MUMMA firm CBOTa CoonseitinyeT 

9TO ow° caenaHo cammm (DepMa; 
sacrpemanHomy apemeHil pacapocrpa- 

dt 	
HCHHH. 

HmeHilo, ycaosile d—x = 0, Heute- 

asHoLuee neficraHreammal nyTb, eCTb ycnoaHe sHcrpemyma, T. e. MO)KeT 

611Tb He TO.KbK0 ycaormem minilimyma, HO H ycaoHilem maHcHmyma HAN cTa- 

HiloHapHocril, T. e. riefturactreabfiblft nyTb MOHMT 6b1Tb MHHHMKJIbHMM, 

MaKCHMaJlbHUM HIM paBHbIM BCeM OCTK.KbHMM B03MONCHMM KyTHM, Tip0- 

BeLletHiblM OT P K Q 4epe3 rpaHiluy pauena Asyx cpen. IllpHmepom 

milililmanbHoro HyTH SIBAHLOTCH pa306paHlible Hume carmil npoxoame- 
HMS aria 4epe3 naocxylo rpaHHily. Flpilmepom crailmoilapHoro silage- 
HHA BpeMeHH C.IlyHCHT C.TriaM orpaacetto Arlen OT BHyTpeHHeM KO- 

BepXHOCTH SAAHHCOMAK BpaMeHHH, B OKHOM H3 (POKyCOB KOTOpOTO 

paciloamiceHa ceeTaulasica roaaa P (pHc. 127). 6t3o6paaceame Q nony- 

qaeTCR B apyrom 4)oKyCe, Hpilaem council° CBOGICTBy 9JintinCOWEIA 

(PO+ OQ) eCTb ilOCTORlitiaR J4ne ecex nonoacemiti O. Orpmeinte OT 

MnH 
sin ! 	 vt 
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Pnc. 128. Cmcmanneowe 
nao6paNcenne Tatum L: npm 
npoxclautenmn nepea WITH-
vecifylo cncremy romonen- 
TplItIHOCTb nytnca coxpa- 

HAUGE. 

202 OCHOINHE HOAOWEHHA mYmcRoft onTmmm 	Era. xi 

nomepxmocTm mei-lumen KpHBH3HN (MM), manpmmep OT HAOCKOCTH, 
macaTembmoh K 9AAHHCOHAy, COOTBCTCTByeT mmmmmymy, a oTpamemme OT 

TIOBepXHOCTH 60A6Mlen KpHBH3HW (NN).—Ma-
Kalmymy MUNN nyTH (HAN spememm) (cp. 
ympammemme 29). 

§ 60. OcHoseue onpeiene0011. 
3axoe npeaomneemmH orpmemia. 

ilpitHIAKIB3aHMHOCTH 

1-10 /163y 2CbnpeAcTaBAelimmmunpesollO0TH- 
KH, Mbl paccmaTpmmem Rammylo cmeTRIwocn 
TO4Ky HCT04HHKBKaK BeffinHay paczommuterocm 
nymma JlyeI , mmenyemoro wAtoonntputtencuit, 
T. e. mmelommm oommn menTp. ECAH nocae 
oTpamemmg n npenommenms 9TOT nymom npe-
HpalueTcm B ny40K,CX0ABUAHHCB TaK)Ke B ommy 
TOYKy, TO H 9TOT nocnemnmft HBAHeTCH Imo-
memTpmmecrimm nymmom H menTp ero AB/MUCH 
umelpamenuem cmemuiettcsi TOLIKH. IlpH co-
xpamemmm TOMOUCHTpH4HOCTH KBAABH T04Ka 
HCTO4HHKB ABeT OAHy TOLIKy mao6pameHmR. 
Tamme m3o6pamtHmR Haumamacs Tomemmumm 
HAN CIMIZAWMUtI8CICILIN (puc. 128). B cony 
06NTHMOCTH (B3BHMHOCTH) CBeTOMAX aymeh 
(cm. HMO m3o6pamemme MOMHO paccmaTpmmaTb 
xam HCTOLIHNK, a HCTO LIHHK—KaK mo6pamm-
Hme. IlomTomy opts CTHINWINgeCKOM H306pa-
)xemin HeHTpM Hammx nymmos HaauRawTcR 
conproicemmumu TO,HCBMH TOR OnTHWCKOH CH-
CTeMbl, B moTopoR npomcxommT npeoOpaaoBa- 
Hue  romomemTpmmecmoronymma 
B CX04SHHHHCA. COOTBeTCTBeHHble arm H nymmm 
Tame HammaaroTcm conpnowemuumu. Iloaepx- 
HOCT6, Hopmanbmaa K ariam, HaaumaeTcR 804- 
h0000 nosepxmocnivol. B ymammHomcmutae 
BOAHOBall nomepxmoub 'weer INCTO reomeTpm-

WCICHfl CMUCA H He mmeeT Toro ray6omoro comepwanmR, moTopciF mu 
amaamumamm B Hee pambine. BOAHOBBR nomepxmocm romomemTpmmecmoro 
nymma B OAH0p0AHOR H maoTponHoR cpeme eCTb, omemmmmo, cOepmmecmaR 
nomepxmourb. 

	

ECAH5 peayabTaTe oTp 	 ymom nepecTaeTamenn H npeaoHnenuR n 
O1ATb rOMOHeHTpHileCKHM, TO BOAHOBBR noRepxmocTi. nepecTaeT ouTb 
cOepott. CTmrmaTmmmocm m3o6pamemm TepReTcR, H TOLIKB yxce me 

*) CM. § 6. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



PNC. 129. AcTiirma-
rnmecxoe nao6pance-
mie TIYIKH L: npn 
npoxostkeinni gapes 
onTntieCK340 cHcTemy 

romoBeinpnynoCrb 
Hymn HapyinaeiCa. 

4 601 OCHOBHUE On0EABAEHH51. 3AKOH nPEAOMAEHH51 H OTPAWEHIN 203 

Hao6pameTca TOLIKOR (pnc. 129). TaK icaK o6witioti saAamett npaKTH-

HecKoll OnTHKH EBThieTCH aariana nonymetnta Hao6paxcemiti, T04110 nepe-

Aa10111}1X cla0pMy HCTOLIHNKa, TO BaH(Hefluitim Honpocom nyneBoil OHTHKH 

SiBafleTCH BNACHeHHe ycnosHR coxpaiteHns romotteti-
TplinHOCTH nyincos. 

B OCHOBe BCeX nocTpoetaill nymetion (mum 
neacaT 3aKOHbi npenomnetma H oTpaatemta cBeTa. 
Mbi paccmoTpenti Ho 13Bettemot cottepacamie 9THX aa-
KOHOB H noKaaanti, KaKOR CmbiCa BKnaAmitaeT B HPIX 

BOAHOBall Teoplui. 3AeCb 	BocripotiaBeAem 
maTemaTmecKylo cpopmynHpoBity 9THX 3aKOHOB, 

nptuiaB 	TaKoe Bmpa)Ketuie, KoTopoe nO3BOalleT 

paccmaTpHitaTe BOnp0Cm npenomnemia H oTpaweHHH 
COBMeCTHO, TaK 4TO H3 tkopmyn, KaCalOIMHXCSI ripe- 

a0Maa1041THX cticTem 	moryT 6mTh cpaay 110- 

arierim 3aK11104eHHR 	AAR oTpawaicattitx cHcTem 
(aepKan). 

0,atiaK0 npeAnapitTeneHo noKaxcem, 4TO npH 
toinetutax ripenomnetnia 	oTpaatemta coonloAaeTcH 

3aKOH 83aUMUOCMU HAN o6pamumocmu CBeTOBMX 

Aria. 
flycTb cpetia / oTaeneHa OT Balcyyma TOHKOR nAo- 

cuo-napa.asenbuoti rinacTHHKon cperim 2 (pile. 130); 

n, n2 H A/21--a6conioTHme H OTHOCHTeabHMe no-

Ka3aTeaH npenomneHHA COOTBeTCTBpOLITHX Cpea. H3 

pHc. 130 HCHO, 4TO 

sin 
= az; 

Onions 

n2N2i. 
sin r 

Ilocnettliaa ipopmyna cripantanna ripti sto6oil MOA- 

tone cpeAm 2. 
llepetiAem K ripeTteabHOmy Cay4a10, Koraa cpeita 2 

HcneHalotite TOHKOR, T. e. K Cay4aW Hen0CpeACTBeHHOCO npeA0MaeHHH 

Mnt 
Ha HaKyyma B cpeAy / Torn Hmeem: —sin r 	

COHOCTal3M151 

Ana citopmynu, Hatittem N21=---- —n2
. ROBTOpfla 9TH paccy>KAeHtui Ana 

cartaa, Kona TOHICHR cnoti cpeAbi / oTAentieT cpetty 2 OT Baxyytta, 

HatiAem Ni2 = —
n2 , Hall 

sin a 

sin t 

Sin a = N21• sin r 

CTaHOBHTCH 

9TH 

N — 	1 
" Nal 
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204 	OCHOBHBE 110:110)10311112 ATIRBOO ontintm 	kn. XI 

T. e. no/ma/nem, npesonemot nepeog gleau otnnocurnespio.orno- 
poi/ (N 12) pant o6pammomy attcptenwo nogasameAR npesonenuf; 

entopoli cpedu omnocumenbao nep-
Baeype Boa (N 21 ). 

OTuona menocpeAcTeemno cneAyeT, 
4TO Hint ripestomaeHHH Ha rpatome nayx 
cpen arm OCTalOTCH 83alattlNAttl, T. e. 

Cpeda2 mm HameHeHHH Hanpaanemmm arid' ma 
o6palHoe Mx saammmoe pacnonoweinie 
He mei-me/cm (pHc. 131). B 3aKOHe orpa- 

Cpeda/ mcernim sTor ammo o6pannimocni cae- 
'moor° nyTH . 'mime neficnlicreaeH, Hatc 
nermo aNAeTb ma pmc. 132 6es Aanb- 
Hannifin o&bacHempin. Ilpamom aaaHm- 

PHc. 130. K Bunn sarcom B3aHm- HOCTH coxpameT, KOHB4110, CB010 CHAy 
npm KRKOM yroAmo omcne npeaomnemag 
H otpawermn, !mum/1mq on co6ato- 

naeTca nmi 1(mi:tom Ha HHX. Twain o6paaom, ripiumuin B3aHMuocTH 
cripaileAnma Ana scex aaAao, caaaammux C nocTpoemmem m3o6pmemmt1. 

HOCTH rilan npenonmelinu. 

Pic. 131. Xon arm(' npm 
ripeammetum 

PHc. 132. Xon aria npm 
orpaniemini men. 

3aKon npenomnemma npn nepexculo H3 Reiman cpeAu Bo atoppo 
(cm. pHc. 131) rnacirr: 

Hail 

 

sin / 
sin r 	112  (60.1) 

ni  sin 1=--- n, sin r. 

3aHoH maxcerma (pine. 132) BbipaHCaBTCH coon-towel-mem 

----= —r. 

 

 

(60.2) 

    

3HaK nunlyc osmatiaeT, am raw, r n / OrCEDITIABalOral B pa3Hble mooing 
Or HOpmaall K noaefaffocrH. 
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§ 611 UPEAOMAEHHE (H OTPAWEHHE) HA d4)BPIPIECKCIO ROBEPTHOCTH 205 

Ero moncHo nonyinurb Hs npensinymen epopmynia, nononom n2=-- —n2, 

'myna 
sini= — sin r, 

sum 
33KOH orpancernia nonynaeTcs H3 3aKOHa npenomnemia, 

ROACIHOIT6 n2=.—nl. TaKHM o6pasom, nio6yw cpopmyny, suileneHHyro 

AAA npenomninowsx CHCTeM, MOWHO HCTIOA63013aTb AAH onacainia gene-

B yriamatounax ciicremax. 

61. BpemommeHme (m orpawerme) Ha apeoviecaoll noaepxHocrn 

Ilpeanonowam, 4TO ABe clans' c noaasatensma npenosinemin AI 

H n2 paanensnoTcH c(PepHsecnoR nosepxHocTsio E (pac. 133). Ha 

/MORN if, npoxonamen 
Heim) Harnett cilaepu 0, no-
mectim Toseimun HCT041-1HK 

cneTa L. PaCCMOTpHM y3KHR ro- 
motieHTpwiecioin sollyc Arlen, 
nanatouoin 143 L Ha nosepx-
HOCTI, pasnena neyx cuing. 

Mu npennonaraem 'mos 
HaCTOA6K0 y3KHM, T. e. yron 
HaCTOA6K0 maniac 4TO npaian- Piic. 133. IlpenomaenHe napannaahublx Ay - 

veil Ha apepHvecicort rpanHge aayx cpen 
4e001 MOWHO 0114TaTb OTpe- 

30K LS paifflum LA, L'S pae- 
HUM 	H T. A. TaKOR y3KHR nynox 6yAeM Ha31.1BaTb napcmccuam- 

mums). VITaK, yCAOBHe RapaKCHaA6HOCTH fly4Ka eCTb: 

LS Rz. LA 	L'S 

13036MeM sason-aH6o art H3 9TOTO fly4Ka, Hanpmmep 	naaalowsh 

Ha E ROA yCAOM ROCTpOHM CORIN)KeHHUR eMy RpeAOMAeHMAR Ari,41.1 

(yron npenomneinis r) 	Hannem nononcemie TOWN, KoTopoll npe- 

notaneHtnati nyn nepeceneT OCb citcTembi. 

LO 	sink 
143 ALO. — =-- LA 	sin tp ' 

H3 A oar: = 

LO AL' 	sin 	n2 
LA 	OL' 	sin r 	ni • 

B aaneHefttuem mce OTpe3KH BAOM. OCH 15yileM OTC4HTIaBaTb OT 

T04104 S, 0114TaH 110A0WHTeAbHIAMH OTpe3KH, OTKAaAMBHAMUe OT S 

T) AHHHH LL1 BaMaHaeTCH ORM4H0 00.10 (aldS) AaHHOR CHCTeMbl. CITCMAA 

Hassaime—napaxcHanmuna (npHocesoil). 

OTKyAa 
(61.1) 
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206 	06HORHWE ROA6WRHRO 3Y4E9CIR OnTH1th Ent XI 

anpago (a Hanpaimeram pacnpoc/palialiaeroca clic/a), a aipaawreab-
HNMH---84880. TaKNM oOpaaoM, 
24() ==..SC)==fi(paamyc Halne# c4epb]). B TaKOM cariae L()==.--afq-Ae, ()L'==a2 ---R. H3 cpopayam (61.1) noayvam: 

R 	a2  	n2  
--al 	a2  —R 	n2  ' 

— niaia2±nRa2 , —n 2aia,±n2aiR, 

ni  (* 	-- n2 ( 42 	le ) __ 42. 

IlocaeAHaa gpopmyfra noaaaboaeT, 4TO nponapeAeHme 11( —a  --F) npH 
1 

npeaomneHHH coxpaHgeT CB010 BeAHLINHy Q. Ero Ha3MBalOT ityseataA aueapualimmu A66e.  JUR MHOrHX 1101101 atoll cpopmyae yaofto apt- Aarb BHA 

ni 	n2 	ni --n2  
41 	 R (61.2) 

Coonlicaume (61 .2) 1103BOANeT HaRTN army a2  = SL,', ecial 3aAaHO a1  = LS, T. e. 1103BOANCT OTMCKaTb nonowerme TO4KN L' no aaAaH-Homy L. flpH nunone ero mbu xpoMe aaxoaa npenomneHna, nonbaoaa-
ANCID elite ,Ronyutemiem, 4TO nyv LA nimaaaemarr K napamcHanbnomy 
nyincy. CnenonaTenbno, cooTHolmeHne clipaaeamoo AAA atodozo Ayaa napaacuaaanoto nrwa. H3 (POpMyAbl (61.2) BNAHO, 4TO npm 3anal-1- nm napaMeTpax aaAamn Oh,n2 , Ma2  3aBNCHT TOAIWO OT al. "FaKHM 
06pa30M, BCC Ay431 napamcnanbHoro romomeHTpHmecmoro nygma, Immo-
ammero N3 L, ne peceamoT OCh B OAHOR N TOR me TO1We xoTopaa 
ABAReTCH, caeAoaaTenblio, CTNrMaTH4eCKHM Hao6piweHaem NCT04HNKa L. 
HTaK, rOMONeHTpWleCKHR nyLIOK NpeAOMACHNN Ha apepimeclion 
nompxliocm °crams' rommerapamecialid, eCAH OH yaomemopser 
yCAOBNIO NapaKCHELIN,HOCTN. (3CHOBH0e ypallHeHNe (61.2) OXBaTMBaeT 
ace cnyvaH npenomaema aria Ha apepnvecmoll noaepxuocru. Club- 
apicb yCTaBOBJleHHMM mane npammaom 3HaKOB, MN mowem paao6paTb curie) Bunn/Lon (R >0) HAN BOrHyTOR (R.< 0) NOBepXHOCTN. 

TO4110 TaK )Ke B 3aBNCHMOCTN OT Toro, 6yAyT AH a1  N a2  NMeTh pa3HNe maim HAN OANHaKOBMe, MN 6yAeM NMeTb CATIAN, mom N30- 6paweiflie pacnonaraeTcH C npoTHaononowHot1 no cpmemo c HCT04- 
HNKOM CTOpOHM NpeAOMANIOUWR 110BepXHOCTN HAN AeWHT no °Any cropoHy c HNM. B nepao cnyvae To4Ka , Hmenyemam Hao6pomeHHem, 
ecTb neRcmunenbno Tatum nepecemenHa npeaomaeHHmx aymeR. Taxoe 
Hao6pameme HammmaeTcm defiemnurnenonum. Bo wropom cnymae, ome-
MAN°, npeaomaemale arm, playme BO aTopoli cpeae, OCTaIOTCA paC-
X0A1111111M001 H He o6pa3por peanbHoro nepecemenam. B 9TOM carme lialipaliae U306POOKERUH OTHOCHTCH K TOM BOO6paWaeMOR T04Ke, KOTO-
past npencTanamer co6oR mecTo nepecevenam npennuaracmoro npo- 

1111H 
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§ 621 	 (bOKYOU C(1)EPH4ECKOR HOBEPXHOOTH 	 207 

Aormerma npeaomaemmux aria. Tamoe mao6pmeHme ImmuneTcm 
Anumu.u. Hawn paccpxnemmm H 440pMyna (61.2) nomamumaroT, 4T0 
romouenTim4ecmH/1 nymom nocae npeaomneHmm Hampamaem Tam, 4TO OH 

HAN nepecemaeTcm B OAHOR T04Ke (AeRCTBHTeAbH0e m306paweHme), HAN 

moweT 6b!Tb npeacTamaem KaK nepecemaxnumficH B OAHOR TO4Ke (MHH-

rdoe m3o6paweHme). I4MeHHO B 9TOM cmucne OH 14 ocTaeTcm oomogen-
rtpuaecauAt. Tam max xam flux Hamm paccpmneHm14 Ham Ba)KHO 3liaTb 

rianpas.aenue cmeTomux aria, TO npm mcex nocTpoeHmmx Mb! OAHHa- 

HOBO moxem 11011630BaTb01 KaK AHRCTBHTeAbHNM, TaK H MHHMbIM H30- 

6paweHmem. 
topmy.aa (61.2) nomamumaeT TaKace, 4TO mai 6u HCTO4HHK 6ua 

B Li, TO Hmoopaweume pacnoaomuolocb 6u B L (B3aHMHOCTIO. 

§ 62. •oxycm ccilieptimeckofi 110BepXHOCTH 

1213 OCHOBH0r0 yparmerlasi (61.2) 

n l 	n2 
== _ n1 —  n2 

a2 	R 
cae,ayeT: 

rip al = — oo 

a2  — n2n1  R  — ni  f2 J9 
(62.1) 

n1 R  
al 	n2—n1 

T. e. f 3aBHCHT TO0bK0 OT paxmyca KpHBH3HM momepxmocTm R H noma-

saTeadi npeaomaeHma rt i , n2  o6emx cpea. 

na  

PliC. 134. (Poicychl apeptigeocofi noeepmcm. 

Beaugmlim 11  H 12  CyTb nocTommmue AAHHU, xapaxTepmaymmme 

mpeaommixmlyw HOBepXHOCTb. OHM Ha3b1BalOTCH ee Owcycnuma pac- 

cmotutustAtu: A— nepeasee cllomycHoe paccTommme (Tomma F1 —nepe,a- 

HRH itioxyc); f2  --maAmee 14)omycHoe paccTommme (TO4Ka F2 --ammull 

cpomyc) (pmc. 134). 
Taxmm o6paaoM, itomycom ccpepmmecmon nomepxmocTm HamumaeTcm 

T04Ka, B KOTOpOR CX0ARTCH nocae npeaomaerimm napaaJleabHue aymm 

npn a2 =oo 

=11, 	 (62.2) 
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208 	OCHOBHPITE HOJIOHOIHIBI AY93130fi oritiffin 	Ern. xx 

(T. e. arm, nAymine ma 6ecccone4co yaaaennon T04100. ❑0HATHO, 4TO 
cpoxycm, TaK we KaK H Hso6paweHma, moryT 661T6 AeRCTAHTeA6HICWH 
H MHHMNMH, T. e. npeAcTaamb T04Ky nepeceveHHH npenomnennux 
aria (6manix AO npe.nomennn napaaaeamthow) Ham mx npeAnon- 
raemmx Rp0A0.4WeHHR. TaK, eon' BOrHyTaA ctopoHa nosepxHorTH 
pas.aeaa o6pancema K cpeAe, mmelocuen memmumn noKaaaTeab npeaom- 
:mmHg, TO o6a (floxyca 6yAyT MHHMIAMH. B 9TOM nerxo y60AHTSCA_KaK 
H3 maim cpopmyn (62.1) H (62.2), TaK H H3 nocTpoeHHH 

apannenbnue ny4H,HAyIuHe cnpaRa Haneno BA0A6 ON (pm. 134), 
cottayTcm H cpoicyce F ly  pacnoaoncennom Ha AHHHH ON ti AMMO( 
TaKWe Ha paCCTOAHHH fi OT npenomnsxnueR ROBepXHOCTH. reomeTpu- 
game mecTo 'mimic Fri  ... o6paayeT cctemeacylo HorcepxmocTb 
C paanycom R 	Komiemptivectcylo C nputoturgiouteft c44pot1 (Aum] 
B T04Ke 0). Bra nosepxmocm HOCHT Hassame nepeAHeR (POKaA6NOR 
ROBepXHOCTH. AHA4OrH4R0 flOCTpOHM Bunion apoicanbriym ROBepXHOCT6 
pannyca 	Mande YnacTicn snix nonepxHocTeR (A,61 napaxcH- 
aAbHOR 06AaCTH) moryT 6NT6 flpHHATN sa RAOCKOCTH 0.00KAAbHde RAO-
CKOCTIO. 

SOKyCHNe paCCTOAHHA apepagecxoR nonepxHom He palm' mewAy 
co6oq, m6o n 1  ny  (pitc. 134). PaccuaTimmemutt carat /lento ocy- 
meal:nub Ha ORMTe, 113AB untpcmcylo CTeK11AHHy10 Tpy6xy H 3aKAeHB 
OAHH ee HoHex macoamm CreKAOM,Hmemum apepwreacytocpopmy. flum 
Hanbem B Tpy6Ky aoAy HAN, erne 6eHson, noximaTenb npe-
nomaemcm KoToporo nparamecKu coanmeT C noxaaaTeaem npenomae-
HMI maconoro cTercaa, TO nonytund cteptivectcylo rpammuy pamerm 
mammy noaAyxom (n2 =1,00) H 6eH3onom (n2 =1,49). Fla 9TOM npo-
CTOM annapaTe nerxo y6eAHT6CA, B cornacnn C (62.1) m (62.2), 11T0 

fz rz= 	n2  
(62.3) 

BaMCRNM npancoleccocm npamepom oamon npeaomamonlen apepmme- 
CKOn nosepxHocTH ABAReTCA CHCTeMa, 9KBHBaJleHTHaA Ninny H Homo, 
Ha3BaHHe xnplimAeHmaR r.483* (CM. § 81). B xaxecrae BTOpOr0 npx- 
mepa paccmoTpum ccpepanecKoe aepcca.no. Coraacmo CKa3aHHOMy B § 60 
mama cpopmyaa (61.2) monceT 661T1, npmmemena H K caynalo oTpancenma, 
ecru.' TOAIDKO 110A0)1CHTb n2 = —ni . B TaKom caynae 

1 	1 	2 
al 	al 	12 (62.4) 

(62.5) 

r. e. masecncylo cpopmyay apeppnecKoro aepKaaa. 4 3oKycnoe paccTon-
nice TaKoro aepKaaa onpe.a.eamTcn no cpopmyae (62.1). Hatlitem F = R/2, 
H, cneAosaTenbHo, (popmyne aepicana MOWHO npHAaTb BHA 

1 ±  1 	1 
41 	 F 
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§ 63] 	H3OBPA)KEHHE MAJIbIX IIPEAMETOB HRH flPEAOMAEHHH 	209 

B cnyvae aepicana Hao6paweHne Byner neftcaTicreabHum, ecnia oHo 
ReACHT HO waxy cropoHy C HCTOLIHMKOM, H MHIP.161M, eon( ono pacno- 
noweHo aa aepBanom. 

Caplan BOTHyTOTO H smnywnoro aepBan OTAHLIHIOTCH JIHUM 31-13- 

KOM R• -Remo BHB,eTb, 4TO (poByc BorHytoro serwana—AeRtrewrenb-
H1111, (I)(wyc BUIlyKJIOTO aepicana —MHHM1,141. 

LITOOIDI nonyywrb =COHN nnocKoro aepnana, 3.0CTBTO4H0 110.40MCHTb 

oo. B 3TOM cane Hagnem al.= --a2, T. e. Hao6paweHme TO4KH 

nnockom Bel:wane --mtnimoe H cHmmerpHylio pacnonowenHoe. 

§ 63. Hao6paweHme maamx npeameros npH npeaomacum 
Ha c4lemiecHoli nowpxHorTH 

110.4b3y2Cb CBORCTB3MH napaxcHa.abnux romonewrpanecxxx Ily4K0B, 

MOWHO nocipowm Hao6paweHHe He6onbumx naomaaen npn npenomne-
Han Ha apepravecxon nosepxHocTn. Ilpenciamm ce6e apeplimemw 
noBepxnocm, OK0110 neHTpa noTopott pacnonoweHa He6omanas Alfa-

cpparma Bmneaslomact yaxne nytwn, Hmelomme xapanTep napaBcH- 
aabHNX 	OTHOWeHHIO K COOTBeTCTBylOILIMM OCAM. flapancitaamm11 
romowewrpmeocHtl arm Hoene npenomnewun otraerca romomewrpHme- 
ClaIM, T. e. nawr Hao6paweHme cBoeR BepIRHHN. COOTBeTCTByIOW,H111 

PHC. 135. Hao6panceme manor° 'vowel-a (ACB) Him npenomaeHHH 
Ha apepwlecitoit noBepxHomm. 

o6paaom Hao6paawrol nio6aB TOLIKa cBerauetIca arm ACB 	yam( 
alwpm) (ow. 135) c newrpom B O. AAA OTIACKAHHA Hao6pawenn BCCX 

ToBew fICB npnmemam cpopmyny 
n2 	ni —n2 

at 	 R 	• 

TaK KAK AMI Bcex Toyeic ACB Bee cti HMCIOT 03,140 H TO we aHameHue, 
TO H Bce a2 OAHHaKOBIA; saemeHT c(Pepm c panucom R-Fai ceroopa-
MICA B Bwae snemewra apepm c panitycom a2—R c 061.3HM LICHT-

pom O. al151 rpaelmemoro OTIACKAHHA TOLIKH 13', HanpHatep, MONCHO 

RpOBCCTH art BMIICO; Torna Hpeaomnemwan nyti nonweH npoRTH 
mepea (poByc nyn we /30 npoxonwr 6ea npenomemm. Ilepeceye-
HHe A4F2 FU) onpenum nonoweHne 

1+ 3ax. 2178. T. C. aamc6epr 
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21ff 	 OCITOB41131E r10.11COREHH41 ADIEBOil OFITIIKH 	 xi 

BBHAY TOT°, 4TO AB 14 A'B' (men, Ma.1114, BMeCTO Ayr (911eMeHTOB 
c(pepA) HONCHO Open xopAIA (seemeetbl IIKOCKOCTIO. TaKHM o6paeom, 
B c(pepeveceoft cecTeme ma.nae nnoulaAea, nepnenAneyampeae K ()cm, 
eao6paseTce npa nomoute napaeceaabeux Arlen B fume neoutaue, 
Taxe(e nepneeAneynepeoti K OCH. 

1111OCKOCTb npeaMeTa AB 14 KJ1OCKOCTb ero mo6paeceeee 
11a3IBBKIOTCR 11/1OCKOCTBM14, conpnalcentatAtu no OTHOIlleHHIO K K,aHEA 
orrevecgoil cncTeme. 

§ 64. Yaeammeame. TeopeMa Jlarpauaca — Feabmroabma 

Bbi6epem B eavecTee ceenaueroce npeAmeTa 1111111410 A1B1, nepnee-
Aueyeepeyto K OCH, H nocTpoem ee eao6paweeee 24 282  (pee. 136). 

p 

8,0-- 
X 
4, 

Pm. 136. K shisoliy ypannemin Jlarpanza reahntroabna yin napaitcnasbubtx 
Ariel y1n1  sin a l  =-. y2112  sin (h. 

Ornomenue neeeenen pa3MepoB eao6pameee(Y 2  A2/32) n npeAmeTa 
(y, =i41.81) HOCHT eaeeatme 4111leali020 111111 nonepequozo yeemomeme 
v., 

Y2  — A2B2 
A2B2  

tpunacmnasi 242B2 	,A 2B2  341KICH (Kaic 06b14110 B reo- y1 	A2B2  • 
merpna), 4101134414M, 4TO yeemoieeee nosoarcumenoto, eon( no6pameeee 
nputoe, H ompimarnesbno, ecae iteo6pmeenee nepeeeptymoe. 

143 TpeyFOJIbHHKOB A1B1 S H A2B2S [Nem 

Y1 	tg 	Ya = tg r. 
a2  

FIN maAbix paemepax A1B1  H A2B2  

tg I 	sin t 17 2  
tg r = sin r = 

T. e. 
nitt 	rily2  

a1 	a2  
HJIH Y2 	v 	as 

.Y1 	 11 2  (64. 1) 

Ana npeaomemoatett CHCTeMbl ni H n2  ecerAa nommeTenbeel, TaK 141.0 
BliKK V onpeAeAwrce aeaeom OTHOIlleHHR a2/a1 . Line pacnomeeemti, 
COOTBeTCTB3110111,14X Aelictepae.nbeomy neo6pamteee10 (pee. 136), a l  H a2 
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641 	YEEMPIEHHE. TEOPEMA AAPPAHM1A—PEAbMT0Abl1A 	 11 

nmetoT pa3Hme 3HaKH, T. e. V oTpHuaTeamo, H H3o6paacenne nepe-
BepHyTOe; AAA MHHM51X Hao6paacethal — nao6opoT. 

)11,121 sepHan n2 	— 1, T. e. V = — 	B Caymae aeficTawre.Tb• 

Horo H3o6paimeHma a, H a2  (mem commaxoeme 3HaKH, T. e. V < 0, H 
H3o6pmeHne nepesepHyToe; B carme MHHMOr0 H3o6paxceta 3HaKH a, 
H a2  pasamtim, V > 0, Hao6paacerme npamoe. LIAR naocHoro aepHana 

— a 2) V = 1, T. e. H3o6paweHne npamae H HaTypaabHon Bealmnthm. 
Conpsoxamble EAOCKOCTH HaameatoTca 2.aa8uumu, eCAM AnA 1111X 

V=1, T. e. Hao6paacemie nonymaeTca npammm H B HaTypaabHyto 
Beaming o6teaTa. HeTpyatio sante, BTO AAA apemecHott nosepx-
HOCTI1 raaaHme HAOCKOCTH coanaaaloT meatay c06on H npeacTaaaelim 
BAOCKOCTbI0, aacaTeabHoft K cilaepe B To4Ke S, T. e. a l  = a2  = 0 (cm. 
ynpaatheHme 89). B COOTBeTCTBMI C 9THM H 11/0KyCHble paccTosuuta cte-
pmecHoti nonepxHocTH cae,ayeT CailTaTb KaK paCCTOCIHI151 OT TAaBHUX 

naocaocTeti AO 42oHycoa. Ha pm. 136 H3o6pmeHm mime }Tam u„ 
H u2 , onpeaeamoume maKeuAtamilioe pacmpuTHe (anepTypy) nymHoa, 
nagaiowsx Ha 110BepXHOCTb E (yram H C01051)/Celffib1X MM H3o6pa-
waymatix nymaos ()Tram u 2). HpeaeabHoe mailer-me 9THX yraoa onpe-
ReameTca Tpe6osaHmem coonforieHna ycaomth napaHcHaaHocTH. B sTam 
ycaoanax A iP ai  H 24. 2 .13  A 28 = a2, Talc 11TO 

PS  
al=tgul= 

PS  
11 2 = tga 2  =• .42 

a2  

a2 	al 

Ha OCHOBaHHH (64.1) Hmeem: 

nia2  niut  = v  = y2 
 n2ai 	tzst 2 	Yi 

HAH 

ylnlu t  =y2a2a 2 . 	 (64.2) 

Tat/ KaK Hp( ncex 3HavenHax yraoe u, aemalusx 8 nPedenax anep- 

Typm napaHcHaaeHmx nymetl, oTHcHneHne 22-4  OCTaeTCH IIOCTOHHHBIM, TO 

commoweHme (64.2) noaa361aaeT, 9TO yaeammeHme He6omanoro npea- 
men A,B, compaHaeTcH HeH3MeHHbIM, Halton 6bi Hama) napaHcHanb- 
Horo nymma Ha 661ao o6paaoaaHo H3o6pamemle. ,apyramH caoaamH, 
He TOAbK0 H306paaCeHHe TO4KH Ha OCH (§ 61), HO H nsoGpa*enue 
tte6o4butoto nped.menta, pacnoncoxemioro OKOAO ocH, nepemeTca napa-
KC413.113HMM nymmom 6e3 HcHaaceHna. CooTHouteHme (64.2) HOCHT Ha3aa-
HHe Teopemm Scapartyca — reamzonfrga. 

14* 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



212 	OdHomimp nanowEHHA nYmofi WITHIN 	[rn. 

Alm BMKAH 9TO coorHoweHHe VDT 06AaCTH napaHcHanmmx /Tien. 
ripm ynoTpefteHHH nymomi CO 3Ha4HTBAbHOR anempon OHO npHo6- 
peTaeT °wee c1611001 sHA: 

yini sin u, = y2n2 sin u2 	 (64.3) 

(ycilosHe CHHyCOB A66e, cm. § 75). YcaosHe nal-pal-ma — eabmr oamia 
Ham yclionne cimycos Ha aaraeT orpaHHHeH He Ha ceo6oAy npeo6pasotia- 
• CBBTOBUX nyilicoH npH nomonm CHITH4BCKNX cucTem, csHabnian 
anepTypy H pasmep npeAmeTa c anepTypon H pasmepom Hso6pameHHH. 
H3 Hero 1151TeimeT, 4TO npeo6pasosaHHe AaHHoro onnuiecHoro nyinca 
npu nomouul onninecHon oicTemm a Apyron nytunc mo6oris maneped 
aadammozocntpomug HBBO3MONCHO. CTpoeHHe npeo6pasoBaHmoro nywa 
moweT 61.1Tb TO116K0 TaKHM, KaKOB AonycHaeT yuloaHe flarpamica. 
9To sawHoe npunglinuanbmoe orpampielme npHo6peTaeT oco6oe &ra- 
✓el-me B sonpocax (POTOMBTpHH H HoHneHTpuposaHHH ATHICTOR 9HapTHH 
RpH HOMOIHH 011TH4CCKHX cHcTem. 

§ 65. UgHTImposaimag onnmeckag cmcrema 

Caplan npulomaeHHH Ha odmod apepplecKA nortepitioam CpaBHH- 
TBabH0 peAoH. 60a6WHHCTBO Pea.MANX npenomannum cHcTem COW-
WHT flO Apanmen mepe npeaomamonme nompxHocTH (alma) HAN 
6cobwe Asyx. 

CncTema c4lepHsecloix noeepxHocTen HasusaeTcH gentnpapotiammod, 
MIN HeHTpm aces nosepxHocTen Amur Ha OAHOR npramon (pHc. 137), 
HoTopara Ha3MBaCTCA 24128N04 onmuitema onto cHcTembi 

PHC. 13/ IleHTpraperammara ranTHraecxan cHcTema. 

ILAH TO4KH LI, nem:data Ha OCH, nyraora HapaKCHaabHMX arra 
coxpaHaeT rOMORCHTpH4HOCT6,T. e. co6epeTcH TO4KC L2, H3 KOTOpOR 
TaKMR nollraeT naparacHarabHo H, CACA0BaltabH0, coxpaHHT romogen-
TINNHOCTE; H T. A. 

14Tax, tomouenmputteocut7 naparectiasbuud nytorc ocmaemcs zomo-
ueartiptigtencuAl HpH' Hp0H3B046HOM 4HCae nputomraeHHH (H OTpaMeHHR) 
B imiTpmposaHHon apeplitiecHon cncTeme; TaKHM o6paaom, TOLIKa 
AaeT mrmaTmecicoe Hso6pameHHe (ACRCTBHTBABHOB HAN MHHMOB) 
B neuTpuporiaHHon ciicTeme. 

11o.so6Hum Ace o6pasom, nosTopsui paccy>AAeHHH§§ 63 H 64, MOHU40 
DOKa3aTb, 4TO He6oabLuoft yraacTok HAOCKOCTH, pacnoaosiemiun B nep- 
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66] 	HPB.a0MaEHRE B aHH3E. OBIMAH •OPMMA /1HH3b1 	 213 

BOR ewe nepneHnicy.rtepHo K onmecHon OCH KeHrpHp0BaHHOR CH- 

mso6paamicm B nocaemmer ripenomnewateti cpeae conpmmemmoil 
ILBOCKOCTb10, 'mime riepnewmeyempHott K currimecHoti OCR, nmem 
macropaweame ocTaeTca reomeTpumecam nomoomum ooteicry. Hanmmae 
Amyx ePOKyCOB R Ann 410KaabHbIX noeepxHocteil, yeTaHonemme AAA 

tenon cWepimecHoti He:impel-mem, coxpaHeene Tal0Ke H Aacl BCHKOR 

Herrrpupoearthoft CHCTCMW imeepxuoctet1. T041-10 TaK ace Aorta Hewrpa-

popaHHO cmcTemm nomepxmocTen coxpammeT may H Teopema fla-
rpamwa, T. e. 

yln1u 1 -=y2n2a2 =y3n3u3 =... 

JUDI untpuponHHon CHCTeMbl coxpainet CMbICa H 110HCITHe ramble 

neocicotrefl, KaK TaKHX conpmenux nnocuocreft, B KOTOphIX 061eKT 

H mao6paatemme 'mem ommmaaosue aeammmmy H manpamemme. Ho B TO 

epemm aaa AIM (Tama npeaominiammeR ccpepmmecaon nompxmocTm o6e 
ramble HROCKOCTH CJIHBVIMCb B ony, Hacwouiyion opepimecHon no-
BepXHOCIM B ee eepwne S, AAA Heturpitpoenfflux nonpxHocTett 9TH 

/we HaOCKOCTH, B006111,e TOBOpH, He ecienanior. (DogeHue paCCTOHHHH 

CHCTeMbl, Talc KaK H B curiae onoct apepimecuotl nonpxHoctit, 
eCTb paCCTOSIEWA OT cooteenTaylowee rention 11.11OCKOCTH e.o Wwcyca• 

§ 66. flpeAomnerme B AHH3e. 06111,all 4:lopmyaa AHH3b1 

Doeinoe engem% HMeeT npocTetiamil cariati Hewer/Rpm:tam-Ion 
cmcTemu, COCTOHMeR acero H3 Amyx apepmmecamx noeepxmocTen, orpa-
1111414Bal0MMX Knott-moo npoapambill xopouiO ripenomnsnowa maTe-
'man (o6u4mo cTeaao) or oapyacaamitero poamyxa. Taus cmcTema npem- 
cTaaameT, 04eBHAHO, 06614Hy10 Aug3y. 

JIMH3a Ha3b1BaeTCH MOt/K04, eCali o6e ee eepunwu HONCHO C4HTaTb 

coenaAamummit, T. e. ecam Toniamia AHH3b1 d mann no cpannennio C Rl 

H R2, paAnycamit KpHBH3Hbl orpaHmutcatoumx nonpnocien, a Cae,a0Ba- 

Tenblio, H no cpaomemmm C paCCTOHHHHMH Sfl 1  H SB. Ha pmc. 138 Ana 

PHC. 138. lipeeomneime B TOHKOR 11HH3e. 

HCHOCTH nimaa no6pmen TOACTOR. B nabHetiunix pacimmx 6flem 
noaaram, 4T0 TO4KH SI  H S2 Cal4BalOTCH, H o6o3Ha4Hm FIX 6)/KBOR S. 

Bce paCCTOHHHH 6yAeM 0TC4HTbIBaTb OT 9TOR TO4KH S, KOTOpaH npa- 

KTH4CCKH coentaarr C S I  it S2. S HOCHT Immune onmugtecgozo uenmpa 
.1114H3b1. 10608 napauclannuti nu, npoxoninq 4epe3 S. npautu- 

wen He ucrunbinet ripenimetwe. LIeRCTEIHTeabH0, AJIH TaKMX Arlen 
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14 	odHotHug ROA0MtHHA aSTMEBOh ontHkA 	Ern. xi 

yvacTun o6eux nopepxHocTeR A1H3m MoacHO CVNTaTb riapaaftabHumn, 
TaK VTO ay2, npoxoAH Ines Mix, He meHHeT HanpmeHuH, HO ARM 
cmeakaeTCfl napaaaeabH0 Cam0My ce6e (npenomaeHHe B naocuo-napaa-
aeabHOR naacTmaxe), a TBK KaK TOAMHHOR AHH3M MW npeHeoperaem, 
TO cmewHile 9T0 HINTOWHO M ay2 npaRTH2em npoxoAHT 6e3 npe-
aomaeHH2. Ay2, npoxorumoR 2epea onTH2ec2H11 uenTp, MW Haaoulem 
ocbro ANHUI. Ta H3 ocell, xoTopa2 npoxoAHT 2epea gercrpu o6eHx 
nosepxHocTeR, HaabumeTca zsamoa, ocTaablime--no6oginumu. 

Hpeaomaeme Ha Repot' apepmecuotl nosepxHocTH coaAarlo 6u 
6e3 aTopoR apepuvecxoR HOBepXHOCTH B CHAOLUHOM cTeHae C noun-
Tenets npenomaenm nimopmelime C Ha paCCTOHHHH SC = a (pHc. 138) 
OT aepamu, TaK 4TO 

n 	— n 
al 	a 	R ' 

rite al==.3A2,R1 — paanyc XpHBHBHU neppoR nompxHocTH ANHUI. 
AAA FropoR HOBepXHOCTH C ABAAeTCA KaK 6W MHHMBIM HCTO4HHKOM 

CBeTa. flocipoeHHe Hao6paweHHH 9TOT0 ACTO4HHKa Ha aTopoR npenom-
aamueft nosepxHocTH 1HH3la AaCT TOqKy B Ha paccromm 22 ,88 
OT 1HH3N. 3AeCh OHATb npHMeHHMa cpopmyaa 

n2 	n — na  
a 	a2 	R ' 

rue R2 — paanyc BTOpOR noHepxHocTo. 
KaK ni ==n2  (BOBAyX C AByX CT0p0H AHH3M), TO Hmeem: 

n1 	n = 	n1 — n n 	 — = 
al 	a 	' a 	a2 	R2 

Cmaamea2 nTopoe ypaimenHe c nepum, noRy2Hm: 

n  (_ 	= (a_ n  1 	1 	 1 
a2 	al ) 	 R2 	RE ) 

HAN, BBeAA OTHOCHTeAbHUR 1101(a3aTeAb npenomneHH2 hi==n/no  

1 	1 	p  1 	1 \ 
a2 	— 	 2 ' 

3/a Omar: cpopmyaa 1HH3b1 roana AAA 1HH3 aunpulux H BorHy-
TMX npa J106om pacncraowenim HCTO4HHKa H COOTBeTCTBMHeM pac-
nonoweHHH (poicyca. Iiyamo TOA6K0 flpHHAT6 BO mirmaHHe 3HaKH au  
a2, Rl , 122 , MTH MX HOAOACHTeAbHUMH, ecam OHM OTA0WeHM anpaeo 
OT AHH3M, H oTpHuaTeauHumH, ecam OHM OTA0WeHU BABB° OT AHHBN 
(Km( 6ua0 cAenaHo npN BMBOAe (popmyau). ECAH 3HaKH al  H a; OAH-
HaKOBIA,TO OAHa H3 conp2menHmx TOgeK -- MHHMaA,T. e. B Hell nepe- 
cexa10rc2 He camue arm, a irx Hoo6paamemme npoAoax(eHH2. 

(66.1) 
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PHC. 139. flomneetme tomyecm, pacno- 
110)KeHHMX Ha raaBHOCI H 110604110fi 

OHTH4HCKHX OCHX TOHKOR AHH3b1. 
— 4)0KaAbHail HAOCKOCT6 AHH3b1. 

2 — A — 	1  
(N— 1) ("7; Rzl 

1 
(67.1) 

§ 67] 	 $OKYCHbIE PACCTOHHH2 TOHKOR AHH361 	 215 

§ 67. 40oxyc Hue pace mmHg Tommia Alf136I 

ECAH caeTarmaaca T04Ka, amalgam na raaemon OCN, ynameTcm OT 
Mini (al  BoapacTaeT no a6comomon Bearmne), TO mao6pancenme 
nepemeufaeTca. floammenne na06pmenita, cooTeeTcmytouwe npeagab- 
nomy caymato, moraa HCTO4HHK yamem B 6aCKOHa4HOCTE., HOCHT naaaa-
BNB 660KyCa AHH361. TaKHM Opaaom, (i2OKyC eCT6 Tomxa, conpa)mimaa 
6ecmomemno yamemmon Tomme ram:I-
MOLA OCH, HAN, 4TO TO we, mecTo 
cxoacaenrui Arlen, napamenemmx 
raaamotl onTmmecmal °cm. PaccTon-
Hme OT A1H3W AO ckomyca eCTb 
ricycnoe paccmoanue TOHKOfi 

AHH3W. flAOCKOCTb, npoxoxnnaa 
mepea cOomyc nepneHANKyASTHO K 

maamon OCH, maamaaeTcn gOoKasb- 
HOil IMOCKOCfitb10. 

Eciu aytim HAyT H3 6CCKOHa4- 

HOCTH napaimeaenum ny4KOM, HO 

HOA yrAOM K ritaamon ()CH (BA0A6 H0604HOH OCH), TO OHM nepeeemamTca 
B COOTBaTCTIWKAUCH TO4Ka A COOKaAbHOH HJIOCKOCTH (pmc. 139). 
TaKHM Apaaom, (POKaAbHaH HJIOCKOCTb aCTE, flAOCKOCT6, COITHH(aHHaft 

6aCKOHa4H0 yaaaemmoft nJIOCKOCTH. 

AAA onpeaerienma (POKyCHNX paecToammn mmeem caeAym)Hame COOT-
Holmium 

npH al  == -- 00 

npm a2  C 0 

h 	 1 	I ) 
( N  —1)( 

(67.2) 

 

A= -- h. 	 (67.3) 

ITTam, 4)oxycmme paccToamna AHH31,1 paBHbl no Beammithe *) H npo-
THBOHOAWKHbl no anamy, T. e. (4OKyCb1 aewaT no paamme CT0p0H61 OT 

JIHH31)1. 

B 3aBHCHMOCTH OT mama H BeAM4HHhl Rl  H R2 , a Tal0Ke OT amama 
(N— 1), A MO)KCT OhlTb Toro we anama, 4TO H a1 , HAH 06pantoro, 

*) Ecan Anna nomeacena Tam, Tro no o6e cTopomu ee pacnonaraloTca pas; 
nue cpe)lbl (n1 	n2), To cbopmyna ycaommerca. B 9TOM cayttae cpoicycnie pac- 
CTOAMOI f1  H /2 OTHOCHTCH mum co6ort, Kam 	: n2  (cm. ynpaamenne 94). 
flpamepom mozeT caymanb apycnamm raaaa tienomema. 
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PHC. 141. rpa4mmencam 3aBHCHHOCTb 
umiak), al n a2 npm Ammom f Ann 

comanmma TOHKOR AHH361. 

216 	 OCHORMAH r10/10MBH1111 APIEBOR 011THKH 	 [rn. m 

T. e.nye momceT 6b1Tb MHHMNR HAH aeRCTBHTeabablft• To mce OTHO- 
CHTCH H K fv npHmem meppyAHo BHaeTb, 4TO eCa14 neppmft soKyc— 

Mlitinti, TO H wropot4 6pleT MIRIHNM, 

	

0 \/ 	g _1 	
H Hao6opoT. 

T. e. ecnm napannemmme nymm Houle 
ECAH ltoxycbi AeRCTBHTeabH61, 

ripe/cowman B Jame cxoAnTcH, ne- 

	

a) 	 51 	pecenamch B AeRcumTemmon TOLIKe, 

PBC. 140. Pa3.111141Ible TWIN TORKHX TO AHH3aHaBUBfleTCHCORIpaa40.4bROL 

nHH3:a--co6uparenbume;6--pac- HAN noimicummeimmod. fIpm MHHIMIX 
cemmlomme. 	 cponycam napannemmme nymm nocim 

ripeamiemot JIHH3e CTaHOBS1TCSI pac-
X0M111{14M14C11. flooTomy Tune 11H113b1 Ha3b1BalOTCH pacce tiewouwout, HaH 

ompumameAbmuiut. 
ECAH maTepman TOHKOR AHH31:4 npenommieT cammee, mem onpymicAfr 

man cpeAa (Hanpnmep, cTomminan manna HomAyme), TO co6mpaTenb- 
Hb1MH AHH3aMH 6yRyT /141131:4 ABORKOBEHlyKable, HAOCKOBNIWKAble H 

BOrHyTOBIAIWKAble (110/1COKHTeAblikati MeHHCK), T. e. /01/1361, yTO/HRa10- 

111,HeCA K cepeAmne (pmc. 140,4 K paccemmannamm nmnsam npmnamme-
WaT ABORKOBOTHyTNe, 1111OCKOBO- 

tHyTble H BbIllyKAOBOTHyThle (0T-
pHaaTeabH14R MeHHCK), T• e. AHH-

361, yT044a101104eCCI K CepeAHHe 

(pmc. 140,6). ECAH maTepman 
TOHKOR AHH3NnpenomageTmeribuw, 

mem mcpymcmomma cpeim (HanpH-
mep, nomAyucHam 110.10CT6 B BOAC), 
TO AHHibl DRAB pHC. 140,a 6y-
AyT paCCe111311K4HHMH, a BHAa 

pmc. 140, 6 —00614paTeAblibIMH. 

EBOAH Imicycnoe paccTcumme 
AHH3N, npmAaAmm Owmple AHH361 
BHA 

1 	1 	1 _ 
0.2 	 f 

3ammcmmocTb memmy al m a2 rpa- 
cpmmecnm mso6pamena Ha pHc. 141. 

IlmorAa npnnmmamT B pacmeT a6comoTnme anamemmm 
H f. TOM cplopmyna AHH3N npmnHmaeT nmA 

1 	1 	1 
a2 	f ' (67.4) 

av a2, R1, RE 

1  
rAe fr- 	 , ripogem 3HaK 111110C COOTBeTCTByeT CO6H- 

(N — 1) (-1 + —1 ) 
RI R2 

paTeammil, a Atm MHtlye—paCCeHBalOIRen annse. 
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§ 68] 	H3OBPAMEHHE B TOHKOH AHH3E. YBEAH4BHHE 	 217 

§ 68. liso6pameeee B TOHKOR AHH3e. StileAligeHHe 

IlyCTb %maul) o&beHT BOAH3H OCH Hao6pawaeTca extrema LteHTpH-
posamonx akepmecluix imaepanocrefl. HotrpoeHme MOACHO BbIllOAHHTb 

npm nomoiam napaHcHaabinax nytmoa, KaK B § 63. TIOCK0AbKy Rona-

muck, 410 AAR napaHcHaabrunx nyHett Hao6pmerme TO4KH CTHI'MaTH4H0 

(T. e. FOM011eHTpH4HOCTb nyinca co. 
xpaHaeTca), TO RAH nocTpoemm ee 
Hao6pancemin aocTaToHHO HafiTH B, 
TOLIKy nepeceverma itaxHx-an6o 
deyx 

Hsu6onee npocToe nocipoeme 
BIABOAHReTCA npH 110M0111H Aria, 	

8, 

yKa3aHHIDIX Ha plc. 142. OAHH 113 

HHX— ny4 CF 2B2 , conpsimceHHbIR PHC. 142. Ilocrpoeme Heo6pameHHH 
TOHKOH AHH3e. 

C arlom B1C, napanneabHum OATH- 

mecKon ocH; 9TOT art npoxoaHT 
Hepea ataxia ttionyc F2; apyrofl—nyy D13 9 , conpaweHHbitt c nyHom 13 1FID, 

nposeaernonm mepea nepeamd1 cpwcyc F 1; 9TOT :qv HACT napaaaenbHo 

rnasHoti onTimecHoll OCH• TpeTHH nyy BAO./11., no604Hoft onTHHecHotl 

OCH. 8IS82 npoxonaT Hepea onTHHectotit HeHTp AHH3b1 (TO4Ky S), — OH 

}mei, He npenomnsmce. 110CTpOeHHe 9THX Jiyvet1 emn04HHeTcH 6e3 sa-

TpyAnem41. &anti apyroh ay% HAyuati 113 B1 , ItyWHO 61A/10 6w 

CTp0HTb npH nomouth eamoua ripenomaeHHH, LITO ropaaao cnommee. 

Ho H3 CBOtICTBa TOMOLIeHTpH4HOCTH CaeAyeT, 4TO nocne 13131110/1HeHHH 

nocTpoemin 11106011 npenomnemnall nyti nponaeT Hepes ToHxy /32 . Tat( 

xaH nocTpoeHme Hao6pancerffia TO4KH B1 CBOAHTCH K zeomentputiecKofi 

N 

N 

NC. 143. Orpamneithe nytucos B TOHKail amuse. 

smile OTb1CKaHHA T04KH 82, TO HeT HaA06HOCTH, 4T06b1 abthpaHuble 

npocieflume napes aria HMeAH pea/arm:I xapaHTep. B HacTHocTH, 

Horaa A 1 131  6onbute pasmepon AH1131,1 (Hanpamep, tpoTorpacpapoaarme), 

Arm B 1C, B ID (pHc. 143) He ripoxaawr Hepes /may, Ho moryT 6b1Tb 

Hal0Ab3OBallb1 Ana nocTpoeHHA Hao6paacemia. Peanbubte arm, ymacT-

ayioa(He B nocTpoeHHH H3o6pancemia, orpaffloteHbi onpaHon ANHUI MN, 
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218 	OCH011461E riOnoaterma J1Y4EBOA 011THKH 	 Ira. xt 

HO CX0KATCR,KOHe4H0,8 TOR we TO4K3 B2 , H60 AHH3a npearionaraeTca AocTaTotmo xopowen, Tax 4TO 11p0X0K31111He Ilepea Hee Hy4K8 OCTalOTC/1 romougHTrwecatimH. 
Onpmenfis nonepeaHoe yee.autteutte, Kam 14 B § 64, npH 110MOIHM A2 COOTHOILlet1H51 V 	B2 	

' Hattaem 11 3 ptic. 142, (no .9141   

SA 
V =-1 — a2  SA.  , 	at  

A.FIVION4H0 H3/108KBHHOMy B § 64 HatInem, 4TO Am( Aeticiforenb-Hun Hao6pa6cemiti V < 0, T. e. Hao6poxemie o6paTuoe, a Ansi MHH-MbIX —V > 0, T. e. H3o6panmeHHe npamoe. 
r/laBHb1M11 11/1OCKOCTAMM aH113131, KaK H BCSIKOR CHCTeMb1, aB1HHOTCR 

Te conpancennue 11/1OCKOCTH, KKR .KOTOpb1X V =-- 1. LOH TOHX011 AHH361 
9TH 11.40CKOCTH CJIHBal0Tai B 0,aMy, npoxonawyro aepea oratmecnal (Temp 
nepnewuncynapHo K onTwiecaoll OCH (T. e. R j = a2 =-- 0) (CM. Ynpaac-
Henna). TaKHM o6paaom, (1)oxycHue paccToatuta numata, xoTopue no/1)1(R61 
OTC4HT61B8TbCfl OT rnaamax nnocxocTell, B cnytme TOHKOR JIHH3b1 moryT 
OTC411Tb1BaTbC51 OT ee notiepxHocTH. 

Tomcat( 1111Haa KaK CHCTeMa KByX HeliTplip0BaHH6IX nosepaHocTen npeAcTannaeT npocTetkuyto OFITH4BCKy10 CHCTeMy, Aarowyto J11,0130/16H0 HecoHepulemnoe Hao6pmemte. B 60AblIIHHCTBB carmen( MM npH6eraem 
K nocTpoeHmo 6onee CAWKHbIX CIICTBM, naparrepunylowtfaca Hanwmem 
6onbworo ((Rena npenomnaroutnx nosepaHocTeti H He orpampleimbix 
Tpe6oHatmem 6.41430CTH 9THX norsepxHocTeit (TOHKOCT14 AHH3131). OKHaK0 rime npocTue TOHKHe ANHUI HmeroT oaenfb 6onbuwe 31-m4elin Ha 
tIpaKTHKe, rnastfum 06pa3OM B BUB 04KOBIKX cTexon. B rpomaAHom 6onbunfficrae °Tian 04 KR npeAcTamsnoT co6otl npocTo TOHKHC /114H361. 

LIAR K.flaCCH4IHKalul 0 11KOBbIX CTBK0.4 06614110 npHmeHaeTca nownwe onTwiecxott CH.361 antau. OtiffilliteCK0a C1240a HawaHaeTca Henwitma, 
o6paTHaa (I)oxycHomy paCCTORHHIO KHH3101. EC/111 4)oxycHble paCCTOHHIMI HBMepnTb B meTpax, TO onTwiecxylo oury npmtwro Bblpa/KaTb B (Mon- mpurix, catnasi ee 110/10/(HItabHOR 14/1H orpintaTensHott B 3aBHCHMOCTI4 OT Toro, co6HpaTensHaa H.1111 paccenarowaa mthaa. Tax, Hanpitmep, 
pacceHearoutaa Arnim c (poxycHum paccToaHHem B 20 cm (./ =— 5 du) 
HmeeT orrnmecxylo may B —6 AllonTput1. 

§ 69. Neaasithie onnivecithe otcTembi 

raycc (1841 r.) xan o5utylo Teopmo ORTIMIeCKHX cmcTem, nony-
wunnyto Aanbnettwee paaHHTHe B Tpynax mHorfix MaTeMaTHKOB 14 41413H-
ROB. Teopma raycca ecTb TeopRa HAeanbHo4 orrrtnecicoti CHCTBM61, T. e. clicTemu, B KoTopa coxpaHaeTca TOMOLICHTpH4H0CTb Ily4K0B H H3o6pa-wenn reomerptmeath nodoSto npeAmeTy. Comex° 9Tomy onpmene- 
WO BC51KOR Towte ripocTpanTaa 06beKTOB COOTBeTCTByeT B 41,a,Baflb- 

(68.1) 
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§ 69] 
	

HAEA.UHME OHTHEIECKHE CHCTEMM 	 219 

HOR cHcTeme Tomica npocTpaHcTaa Hao6paweHIA; 9TH TO4KH HOCHT 

HaaaaHHe conpfoicensibtx. TOMHOTaK)KeKaagOR Hp0MOR HAN LIMOCKOCTH 

npocipaHcula 05-beKTOB Ao.amtha COOTBeTCTBOBaTb conpmeHmail npHmaH 

HAN HAOCKOCTb npocTpaHaaa HsoopmeHHR. Talcum o6paaom, TeopHH 
HAeanbHoli onTagedicon CHCTeMbl eCTb LINCTO reomeTpHaecHag TeopHH, 

maHaumaaamaH COOTHOMICHHemewAyTOLIKaMH,AHHHRMH,MIOCKOCTHMH. 

14samaeHHoeB § 65 HOKa3MBaeT,IITO HaeaahHap OHTHgeCKaH cHcTema 

MOHMT 6bab ocymecalmeHa C 90CTaTOLIHMM npHonmatHHem B pHAe mem-
Tpapoaamaoh OHTINeCKOR CHCTeMbl, ecam orpaHrourrbeil06.1aCTIA0 AMUR 

OCH cum/Ammo, T. e. napapcHaamiumm nyrocamH. B TeopHH raycca 

Tpe6oaaHHe COHKOCTH9 cHerembi oTnaaaeT, Ho' Arm no-upewHemy 
npeanoAararoTcH napaHcHaabHumH. PaabicHame tHaHvecHon CHCTeMbi, 

koTopaH npH6AHHcaaacb 6b1 K HaeaapHoil rifle HpH nyrocax pitarocreab-
Horo pacppurmi, eCTb aaAatia npHicaaAHoft reomeTplivecHoft OBTHKH. 

AHHHH, coemmuomas ueHTpu cckepmemix noeepxHocTeg, npeA-
CTaBAHeT OCb CHmMeTpHR neHTimpopaHHon CHCTeMbl H Ha3MBaeTCHmae- 

moa onottoiecwo4 ocmo cacTembi. TeopHH raycca ycTaHaaaHaaeT 

KapAmmaAhmux Togem H nnocmocTen,aammae KOTONX HOAHOCT610 onH- 

cbinaeT nce cuoRcTBa onrpolecpon cmcremm H 110380.7HeT HOAb3OBaTbCH 

ero, He pacemaTpHeaa peanbHaro porta aria B cHcTeme. 

TlycTb 214/14 	A/N---ppailitHe c4ropmecrole nompxHocrH, orpaHH- 
vHparoutHe Hatuy cucTemy, H 020,--ee raaeHaH OCb (pHe. 144). Hpo- 

HeAem nya .4282, napaaaeabwAR 0202; TO4Ka B1 eCTb mecTo axon 

PPIC. 144. rlIaBlible ILTIOCKOCTH (HIRI 	H2R2) 	clmitycht 
(Pi vi F2) ORTIPleCKOrl entrembi. 

9TOTO ayaa B cHcTemy. COCiaCHO CBORCTBy HAeaAbHoli CHCTeMN 

ityvy 241B, COOTBeTCTByeT B HpocTpaHcme Hao6paweHuR coripmeHmer 
G2F2, Abixomiumfa H3 CHCTeMM B TOMKe 02. Kalc RAU nyv pHyrpit 

CHCTeMbh mac He HHTepecyeT. BToport Art 	abi6epem Raom, 
HOB OCH. ConpmweHHIAR emy nya Q2/32 6yAeT TaHwe HATH BA0Ab 

HOP OCH. Tomma F2 Hai( nepecemeHme Anyx 	G2F2 H (P2P, ecTb 

Hao6paacerme TO4KH, B KOTOpOR nepecomoTcm Arm 	H PM, 
commiceopme,c G2F, H Q2132. Ho TaK KaK AlEtilIFY22, TO TO4Ka, 

compamtemmaa F2, nemaIT 	6ecmomemnocTm. Tamam o6paaom, F2 eCTb - 

coolcyc (aTopoR HRH aaAHHH) Hamel) CHCTeMbh FIAOCKOCTb, npoxo.rolutaa. 

vepea Ooxyc nepnempHicympHo K OCH, HOCHT Hamm gOomasomoa. 
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220 OCHOBHNE TIOACIACEHIBI AYLIBBOil 0/1114101 	 (r.n. xi 

HORTON'S' 9T41 paccpmaeruia AAA .11y4eM A282 (npeacTaiunuoutero 
npoaommemie A 1B1) H P2Q2 , HataeM T04Ky Pi , stannt)mpocx nepen-
IIHM 4)OKyCOM HaweR CHCTeMbl, npmem 'myna GI eCTb 'patina BblX0Aa 
Aria, conpaseHHoro c A 2B2 . Tip0A0ANCHM Tenepb F1 01  H F2132 J10 
nepecetieHHH C npoawomemimmil A 181  N B2A 2  H OTMeTHM TO,IKH nape-
Cetleffibi R1 H R2. /Imo) BHAeTb, 9TO R1 H R 2  HBASHOTCH conpsonett-
HUDAK. ,B,efiCTBHTeabH0, R 1  eCTb Togma nepecegeHHH Aral AIBIRI  
H F101R1 , KOTOpbIM conpsomeHu COOTBeTCTBeHHO ATM R202F2 H R2B2A2, 
nepecememiem xoTopux HEIJIHeTCH R 2 . 143 HOCTPOeHHH /MHO TflIOICe, 

H R2  am air Ha oaHom paccroaHMH OT rammo11 OCH, T. e. 
Riffs  = R2H2 , HMI motennoe nortepeaHoe ymenineHite 

1. R2H2  

CfiellHaabHUMH paccpmaefoiamit MO)KHO nomaaatb, kITO H 4io6aa TORKa 
AHHHH R1 H1 conpaimeHa c TOIIKOR Ha AHHHH R2H2, nommitell Ha TOR ace 
BNCOTe OT 0102 , ma K H BbI6paHHaH. To ace OTHOCHTCH H K RAO-
CKOCTHM, npoBeAeHHbIM %woes R 1 H1  H R 2H2  nepnenntinputpno K 
HOrl OCH, 1400 BCH CHCTeMa cHmmeTpioma OTHOCHTeAbH0 OCH. 

I4TaK, MN OTbICKaAH tine II/IOCKOCTH R1H1 H R2H2, TO4KH KOTOpliX 
conpmenbl H Hao6paimamrcs C yHeameHHem, pB8HMM + 1, T. e. nao- 
CKOCTb R1H1 Hao6paimaetcH Ha R2H2  !WHIM H B HaTypaabHylo Heim- 

(pHc. 145). TaKHe IIAOCKOCTH Ha3bIBaIOTCH 2AUBKN.MU nsocgo- 
CMRMU (CM. § 64). TaKMM o6paaom, MN nomaaaaii, 9T0 HaeanbliaH 

R, 	R 2  
.4c)92 

/12 

	Jr  
2' 

 02_ 

Pic. 145. nona3aTesh Tey  cymeCTI30eamiR mamba 
naocRocreti. 

CHCTeMa o6.naaaeT TAaBHbIMH IMOCKOCTHMH, H ymaaaari MeT0A MX OTH-
CKaHHH. T00K41 H1  H H2  nepecegetaffi T.RaBHUX Haocmocteft C 00,10 
HOCRT Hasamime znagraix moiteic CHCTeMbh PaCCTOHHHA OT T.BaBHbIX 
TOHeK AO $OKyCOB HaabnialOTCR goOKyCliblAttl paccmostummu CHCTeMbI: 
fi --= Fiffi B f2 = F2H2• 

Onpenemist nom:met-we conpronetutux Totten nx paCCTOHHIIHMH (a1  ma2) 
OT cooteeTcTuyiouoix raaintux BAOCKOCTen H COXpaHAH npanuno atm-
HOB, yciaHoHaenHoe B § 61, MN nano) HataeM pAA coorHowemift, 
onpeneamountx nonozetwe conpsonemna Totten B natmon cncTeme H 
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§ 691 
	

HAEAJIbHEJE 04TH4ECKHE CHCTEMbl 	 221 

nrpalowsx poab (popmya CHCTeMbl. BEKHethillie Ha 9THX (1)opmya (cm. 
ynpaanienne 95) [wool' BHA 

fi 
—fl -I- —A = 1; xsx2 ---- A • 12; 	r•-, — n ; V = x =-- k (69.1) 
at 	42 	 fi 	Hs 	fa 	xi ' 

me xi = al— ji H X2= a2 —,/2, T. e• PaCCTOSIHHH emit:Imam-um TO4eK, 

OTC4HTb1BaeMble OT COOTBeTCTBy101UHX COOKyCOB. ,il,AH pacnpocTpameH-
Horo caymm, }coma tts =-- n2 OICTOLIHHK H ero moopmemie AeXCHT 

e oAHoll cpeAe, Hanpnmep, B Bomyxe), nmeem: 

1 	1 	1 = 7 
a2 	f ' xs./c2 = — f21 	— 	 (69.2) 

coonpaTeabmix, TaK H paccemaionim cucTem, BBeCTH 110HRTHe MHHMUX 
naabayflCb npasmom 3HaKOB, Mbl MCOKeM 011HCaTb Bee CBORCTBa KaK 

H MHHMbIX Hao6pax(emtl 
T. A. 

naBlible IlaOCKOCTH H ramble 
TO4KH moryT Jle)KaTb BHyTpH H 

BHe CHCTeMbl, cosepineHHo HeCHM-

MeTp144110 OTHOCHTeabH0 noeepx- 
HocTen, orpaHnanemaninx encTemy, 	a) 

	
6) 

HanpHmep Ame no oAHy eTopoHy 	 - 
Pm. 146. Pacnonowemte mamma Imo- 

OT Hee (plc. 146). Harromithaem 	acoeTeh B KHH3aX-MeHHCKaX: 
etue paa, 4TO (poxycHble paccToimm 	a— co6Hpaionimi MeHHCK; 

OTC4HTbIBalOTC51 OT fRaBHbIX 11110- 	6 — paccensatowHil metmcx. 
ceoeTet1; nO3TOMy mace Boraa 

I fi = IA PaCCTOCIIIHA OT (SKYCOB AO noeepxHocTeR, orpamamaio-
MAX cuctemy, moryt 61,1Tb Becbma pa3/1H4M1 (npiimep: AHHabl-MeHHCKH; 

Hao6paatemibie Ha pHc. 146). 
Kpome inmetthoro yBealgeHH51, clicTema MO}KeT 6b1Tb Tal0Ke oxa-

paicTepnamaHa A/mum yBennemem. floA yraomam yomitHemiem W 
nommaloT oTHoweme TaHreHcos yraoB H U2, cocTaBaRembix conps-
WCHHb1M14 gam! AIM' H A2M2 C onmecicotl OCb10 (pile. 147), T. e. 
w tg u2 

tg /Li ' 

H3 pile. 147 MOO, 4TO W = —La (moo 	= M2H2), B TO spew 
a2 

nia2 (cm. 
KaK mulct:Woe yBeameinie V = 	§ 64), T. e. 

nsai 

W • V n2 

,aAR 061314HO ecTpenakouieroca cayHaB, Boma npeAmeT H Hao6paixeme 

enrich/m*01bl B meat epene (n, ns), !mem 

W • V = 1. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



222 	 OCHOBHblE 110110)KEHHH JIY4EHOR 011THKH 	 [rn. xi 

KaK yrnosoe, TaK H nuHertHoe yeenHHemre CHCTeMbI pa3nn4HOT1.151 pas- 
HbIX T04eK our, nps 9TOM Hem 6onbute mural-me ysenmemie, TeM 
mettowe yrnosoe, T. e. npH yaernmesnm paamepoe Hao6pameHHH Arm, 
ero o6paapow,He, COCTaBASHOT MeHbLIIHM yron. aro 06CTOSITeAbCTBO HmeeT 
saxthoe sHavemre npit paccmoTpeHnn p0AH OnT144eCK1IX HHCTpyMeHTOB 
B CBeTOBOM BoCilpHHTHH (CM. § 85). 

PHC. 147 K onpeneneHmo yraoHoro yrienHmemm cucTemm. 

PHC. 147a. ❑onomeHire yanolibix Toyer( AT/  H N2 . 

Flono6Ho TOMy Irak conproxesHme nAOCKOCTH, AAA KOTOpbJX millet-
Hoe yaenmeHne•= 1, Hmeica• oco6oe anageHme (zAcumue nsocgocmu), 
Taime H conproxeHable TO4KH, B KOTOpb1X yrnosoe yeentwernie W=1, 
HBAHLOTca OCOoeHHbIMH TO4KaMH cacTemm. TO4KH 9TH Ha3b1Bal0TCH yawl/a 
H xapaHTepHaymrrcH Tem, 11TO conprrmeHHme nyair, npoxonamme gepea 
prim, napanneabHm memny co6on, H6o ul  ==u2 . fieTpyrrHo noltaaaTb, 
Eno B Hamnotl CHCTeMe Taira! napoti TO4eK 6y.ayT TOVICH N1  41 N2 , 
pacnonowernrue OT nepHoro H aToporo rpoicycoa COOTBeTCTBeHHO sa 
paccTornmsix, parmmx BTOpOMy H nepsoMy cpoicycHmm paccTornualm (CM. 
pHc. 1472), T. e. TaK, VTO x1 =N1F1  =12  H .X2==/V2F2  == jc. flerico 
HmaeTb, 11TO TO9KH N1  H N2 — conpsoKeHHme, H6o OHM yalOBAeTB0p5110T 
ypasHeHnio cHcTemm (69.1) x l  • x2 =11  . f2. kpome Toro, H3 pHc. 147a 
BITIHO, 4T0 HX paccTornmH OTHOCHTeabH0 rnasHmx nnocHocTett param 
CO0TBeTCTBeHHO N 1 H1  ---= ==12-11  H N2H2=a2=f2 -11 , T. e. 
a1 = 	 al a2  H, cneAoHaTenbHo, AAA 9THX TO4eK W == 1. HTaK, yKa- 

a2 salurbte HaMH TO4KH Nl 41 N2  518.14110TCH COripSOKeHHEJMH 1422ToaneTBo- 
psnoT Tpe6oHaruno W= 1, T. e. SIBMHOTCR y31108b1M11 ToHHamm CHCTeMM. 
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C, 

PHC. 149. flocrpoenne nao6pamienna B CHCTMC 
C HC110ab30BaHneM KapaaHaabwax TogeK. 

69] 	 4121,BAJ11311bIE OfITHMECKHE CHCTEMbI 	 223 

11.11OCKOCTH, Hp0X0.351111,He Mepen y3AM nepnenunnyaapsto K 011TH9e-
CKOR OCH, Ha3b113a1OTCA y3.40861.4(ll nAocieocntamu. 111ecTs nalocsocren 
(use 1POKaabHble, use raaBHble H Ase yanosme) H WeCTb Tones l'aaBHOPI 
OCH, NM cooTsercTsyrouine (1:poxycia, raasmae TOMMI, yaam), Hasid-
BaIOTCR KapattnanbubtAtu WIOCKOCTHMII H TOMKaMH. 06wee pacnomme-
HHe KapasHamowix TOMeK F 1 , N1 , H1, F2 , N2 , H2  noKaaano Ha plc. 148. 

V 
PHC. 148. Kapunnaabume TO 11104 H IIJIOCKOCTH cncremsi. 

H F2 — ClIaBtibte tosycsi; N1  H N2— ya.rna; 
Hi  II H2 — mamma T011101 (raamisie HaOCKOCTH). 

B TOM cariae, soraa no ofie cTopolna cncTemra pacnoaaraeTca oana 
H Ta ace cpeua, MM 6flem Hmem, Kai< cmaaaHo swine, paawle (pomyc- 
Hble paccTosama f1  =f2 . Y3J10BbIe T0 11101 Tenepb CJIHBalOTCR C TaaBHb1M14, 
H60 FIN/  = F 1 H1  = f, H cUCTeMa sapaxTepllayeTca nand:mermen sun) 
41411.113 nempex Tones H naocsocTen. 

3Ha51 CBWICTBa KapPliffiaabHbIX naocxocTeti H TOMeK, MM mwsem 6e3 
Tpyn TIOCTp011Tb n3o6paacenne B alo6o8 cacTeme, no.abayact, asyma ay- 

HCX03,PIIIHIMPI 113 OKHOn TOMICH. B MaCTHOCTII, AAA ./114413 oTnauaeT 
Tpe6osanne TOHKOCTH. PHC. 149 110Ka3bIBaeT, KaK MWWW 110CTp0HTb 
nao6pmenme B TOJICTOR Jame, ecan Kano pacnoacoaenne ee mamas 

B 	 D, 	DZ  

naocaocTen B cponycos. Ha puc. 149' npoues,eHbl .rry44, nocTpoewm 
KOTOpbIX oco6enno npocTo onpeuermeT no/macerate TOPIKH B', conpa-
>Kennon C TOMK011 B. B cHay romouewrpHerwcaw [Irma Jno6of4 ApyroPt 
ny9 Ha B nporiaeT nepes h'. 

/Lyn /, nposeaennbiti napanaeabno raasuon OCH, nmeeT B sanecTse 
conpmennoro ari I', nepecesalounin sTopylo raasupo 11.11OCKOCTb Ha 

Bb1COTe H2 D2  =14D2 H npoxonnwili gepea 1:110KyC F2. flyM 2, wiyuwt1 
9e.pe3 y3e.a N 1 , nmee'r COnOsnsenniat1 nyy 2', npoXossnumla napes BTO-

p08 napaaaenuno ayny 2. J1y9 3, npoxonaw,H8 9epe3 cliolcyc F 1  14 
nepeceKatew,H6 rnalmyro naockecTb Ha aucoTe 11,C1 , nponueT Ha 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



224 	 OCHoBHNE nOAOMEHHA AY4EBon onTHKH 	 11-n. xI 

TOR we BNCOTe (H2C2  = H1C1) mepea mToppo rnamHylo naOCKOCTb H 

noRmeT napannenbno rnamHoll OCR. Liam nocTpoeHHH Hao6paenttm momoto 
orpaHmmmuca mmyma Aram HS Tpex. 

Remo BHAeTb, 4TO paao6paHHam BUM TOHKam JIHH3a momteT pac-
cmaTpmmaTbca KSK 4aCTHNR cayman TOACTOR AHH3N, B xoTopoli TO4KH 

H1 H.  H2  comnamam H rnasHue nAOCKOcTH cammaaca. Yanottue T04KH, 

coameineHHNe C Hl H 1-12 , TaIONe coanamyT, o6paaym OnTH4eCKHR HeHTp 

AHH3W. 110CTpOeHHe H306paNieHHH npommoilmeT, KaK H patibum, npH no-
moutu KaKHX-AH60 Amyx npocTefltullx Ariel' (cp. TaKatepnc. 142, § 68). 

BBOAH nonmme rnaBHNX H yanoeux nnocKocTeRonTmmemoncmcTembt, 
MU BBeaH omHompemeHHo H npemcTanneHma o AHHeRHOM nOnepe4HOM 
yauammenmm V H )124080M ymenmmenmm W. 06m4Ho npmxommTcs HMeTb 

memo C mao6pawettem npocmpaacmeeuiwx npeameTom, oTmenbnue TO4KH 

KOTOpbIX nemmT Ha paaHNX paccToatimax OT rnaanofl nAOCKOCTH. Ho-
9TOMy paHHOHaabH0 BBeCTH eute H npodavotoe ymenmmeHmey..0, nom-
aumaroutee oTHotuetntemenutu mmoopawenma (bad K mnmHe mao6pamae-
Moro manoro oTpeaKa (Ax1), ecnm nocnemmin pacnonowen HAM. OCH. 

110HHTHO, 4TO npHKOAHTCH TOB0pHTb 06 ymenmmeHmm manux nO Mane 

OTpe3KOB, H60 npomombHoe ymenmeHme MM pm-tux T04eK OCH OTAH- 

4aeTcH 04eHb 3Ha4HTeabH0. HTaK, 

Ax2  U = Ax  . 

Bupawemme AAR U nermo HaRTH, 110.463yHCb OpmynamH (69.1). 
Hmeem: 

x, Ax2 + x2  Ax1 -=- 0, 
HAM 

Ax2 	 x2 
— — = — V2  —f2  = —n2  V2  U = 	—

x2 
— 

Ax1 	xl 	X2 

	

1 	f1f2 	f1 	ni  
TaK Katt 

X2 = 	H  f2 	H2 
f2 	xl 	ft 	nl 

COnOCTaBatici name:Hui U, V H W, Haxommm: 

U — V 2; VW — —ni  
nl 	 n2  

U • W --=V 	 (69.3) 

lionepemHoe yttenmmeHme mawHo Ana xapaKTepttcnnot CHcTeM, npoex-
Tmpytoutmx Hao6pawenme na mKpati HAN cpwronnacTmmy (npoemumoHHme 
H (poTorpa§mmecKHe ofrbeKTmaK). Yraoaoe yeenamenne &mato nimt pac-
cmaTpttBalnin ymaneHHux 061eKTOB, Korma CTpeMHTCH yBeAHLIHTb yrno-
able paamepu paccmaTimmaembax o6-berroa (TenecKonmmecKne cMCTeMbl, 
CM. § 82). rIp0A0abitoe ymenmmeHme xapacTepmayeT peaKOCTb mao6pa-
Welinsi npocTpancTmeHHoro 06beKTa Ha sKpaH (TaK Haautmemym Irny- 
&my OnTH4eCKOR CHCTembl)9. 

H, cnemomaTembHo, 
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§ 701 	 TIBEREHRE 
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I-TIABA XII 

1101,EIHHOCTH. HAM ABEPPAHHH, OBTINECKHX CHCTEM 

§ 70. Botgemte 

B npearakyatell vane 661/111 113110WeribI OCROBEI nocTpoeinta Hao6pa-
%emu' B ReHTpHpOBKHIMIX cacTemax, cnpaaeAnaame nptt BNROJIHeHNN 
caekykatutx ycaosaft: 

I) npeknokaraaocb, MTO coat nocrynaeT cacTemy a akke napa-
kcHaabaux nytikoh; 

2) nytika COCTRBRAIOT He6okbunte yrabi c mamma 	CHCTeMbl; 
3) aokaaaTekb npenomkeHaa nocTosmeH kaa Beekarea, T. e. cpeka 

He }Hemel' inrcnepant HAH CBeT NOCTNTONHO moHoxpomanama. 
Bce Tpa yckoatta He C061110,11910TCH B IlpaKTHNecKOR OI1THKe. Mb' 

06bINHO anteem keno CO CBeTOM 010)KHOTO cneaTpasbaoro COCTaBil 

MANCHU THITb1BaTb 39BHOIMOCTb nokaaareaa npenonmeHtta OT RAMIE.] 

BORON caucnepcaa). Orparmaelate nyakama, caa6o HaItlOtleHHEOIN K 

oanatmao 6b1 &lima OT nonykeinta two6paacemta Tokek, aemtuak CTO-

pone OT raaaHoR OCH cacTemm, a niatmeHenme Amin, napaxotanbaux 
nytntoo BeJ10 6bI K IICT1011630BaHH/0 	He3H9411TeAbHbIX CBCTOBbIX 

ROTOKOB. 
YeTpaileHHe acex 9THX kpanite CTeCHHTeRbtIbIX XJ/S1 IlpaKTHK4I orpa-

Hvoleintil runnwanT, ORHRKO, K Tomy, 9TO TIONBJINIOTCH maorotwcaeaHbre 
HOROCT9TKH itoo6paweima. Tutarenbnoe waytielate 9TIIX HeROCTNTKOB II0- 

Ben° K tipearibmaaHomy ycopepmencTeoaaHaw coapemeHmbix ORTHNeCKNX 

CHCTeM, B KOTOpliX napalm° BORTH TIOMIOCTb10 yorpanetibl narorne 
BO3MONCHbIX norpewHocrefl, 	a6eppatual. 

rnasHaa aakaaa onTameckon cacTemm cocToAT B o6paaoaanita npa-
8U4bMO20 11306paatHHA o&bekTa, koTopma npocTeautem curiae npek-
cTaalmeT co6ofl naockylo icarraity, pacnokoweanym nepnotamkyaapHo 
K OTITHIleCKON OCH CHCTeMbI. flpastuamoe nao6ptokeHae Tpe6yeT coorno-
lieHlia cneayloamx yenta:ma: 

1) KaNCRX51 Toaka nnockocm NOJOKHR aso6pakoTbco centrntaTH-
geom. 

2) Bce TONKII nao6pmeHtm AOANCHIA AMRTb B IIROCKOCTH, 

kakykapHon K OCH CIICTeMbI. 

3) MaculTa6 Hao6paacerma (yrienatiemte) komkeH 6b1Th TIOCTOAHeR 

Ha acem akoopmeHaa. 
HapyIlleHHe IlepBOTO 	BTOpOTO 	3THX yCJIOBHR Bake/ k ymeabate- 

H1110 pe3KOCTII 14306pMeHHH, HapylReline BTOpOTO TpeTbeTO—XeIPOp-

MHpyeT H306paNCeHHe. 
HMCO Keg, CB0e06p£13NNII TpVIHOCTb BO3HHKReT CBH314 C Tent 06CT051- 

TellbCTBOM, IfT011306pawaemble oftexTbt o6bamo 6unatOr npocipaacTsen-
liblfa, a ne nitockamik nonyvaemoe)HeasoopmeHtle(aalpoTormacTatike, 
B raaay RAH B Tpy6e)-- FlpaKTIPMCKI4 INIOCK0e (CM. § 77). 

15 3ax. 2178. r. c. .TlanAc6epr 
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226 	HOTPELLIHOCTH, HAN ABEPPALIMPI, 011TINECKHX CHCTEM 	[ra. xi( 

§ 71. Kaycnsvecaan nosepxaocTb. Xapaarep ee eammeTpan 

floBepxHocTb, or16atoloaH COBOKyllHOCTb Aria npeaomaeHHoro firma, 
HOCHT Hamm maycmulteacoti noeepxuocmu (gayanwcu), a ee cralnie 
.11106011 RJIOCKOCTbIO, Hp0X0A511Heti mepes ay% —maycmuttecaolt tquacia. 
Ecnu Brom rrpH npoxoamera Hepes onTracaylo cHcTemy coxpatma 
TOMOUHTpli4HOCTb, TO anctrinca BbipoHumeTcs" B TOtlKy, TIPBACTaB.R5110- 

alp° Bepunuty rommernmecaoro nytma. Hapytuome romou.rapHH-. 
HOCTH ostiatmeT 6o.rthwee H.TIM mrawee ', camera xammtlecaon no-
sepxHocTH. MomHo anaccH4)HumpoBaTb pa3/1144Hble a6eppaumi 110 xa- 

parrepy 110111OKBHHH CHMMeT.. 

p1411 KayeTHileCKOR Hosepx-
HOCTH. Tax, gm apepallecaon 
a6eppaum4 (§ 72, a) aaycnma. 
npHo6peTaeT BHA noaepx-
NOM!, o6ataalometi OCb10 
cummenmm, HO He Hme'omen 
HenTpa CHMMOTPHH. PHC. 150 
i3o6pammeT °ANY H3 TaKMX 

4)opm, rite ampHue .1111HHH 

npeAcTaBamoT "caycnmecaylo 
•  apnyloBIIROCKOCTH pucyrca, 

a calla xayomaa noeirmeTca 
Bpameram pMCyHKa OTHOCH. 

Pm. 150. Celle'me maymmecxon 1101:1Bp2LHOCTH. TeAbH0 OCH QP. A6eppaurm 
acTurmantsma (§ 73, a H 74) 

COOTBeTCTByeT AaabHeituemy 11011HHCOHNI/0 cammeTinul xaycnnecaoll 110- 

BepxtrocTll, aoTopaa He HivleeT 60abille OCH cHmmeTimm, a HmeeT .a141.11b 

Atie B3a1MHO neprieraxyampme WIOCKOCTH CHMMeTPHH• 

A6eppall.1111 KOMbl (§ 72, 6) osHatmeT, tITO aaycTHHeacaa nosepxHocTb 
06AaAaeT .111111b Una IIJIOCKOCTb10 cHmmeTra, npoxomuten Hepes  ese- 

TBWyIocH Tray 14 onTHHecayro OCb. 

§ 72. A6eppaunu, 0153/CBOBACHHbIe airwoman' nrucanta arta 

a) C4)epavencan adeppaaaa. IlpeAllOAO)KHM, ‘ITO Ha ocH onn4ecao11 
CHCTeMb1 pacnoamena cBeTamaacsi Toluca L, 110Cblaa1011.1a51 wmpoxfitl nyvoK 
Arlen Ha 011TH4eCKy10 CHCTeMy (atmay)• ,L1a6 Toro 4D06b1 acme npocai-
BHTb sa Aeficumem paanKmbix 3011 a1H3b1, ripmapoem ee KapTOHHb1M 

AlICHOM, CHa6SeHnbIM He6OilbWHMH oTeeptrimmx, pacrionmeHmamm HO 

AHameTpy AHcaa, KaK noaasaHo Ha plc. 151. 
TlapaacHanbma 'Irma Hepes HeHTpanbtme OTBepCTHe (/) ,AaeT 1430.• 

CipaweHHe Toluca B L; ny4KH, HpoxoAsmole Hepes bailee yAaaeftHble 
30HW (2, 3 11 T. JO, AtayT 13o6pamera B To4KaX L", .. • RR/Jenne 

MMKHO X0p01110 HBO/110)13Tb B 3anumermom Boaayxe. ECJ1H KapTOH C OTBBP- 

CTHS1MH ycTpaHHTb, TO Hyman, npoxoasluole Hepes npomeacyTotmble BOHN, 
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A 

Pxc. 151. Ccpepaxecxas, a5epparum x ee rpacloolecxoe Hao5paxceune. 

§ 721 	ABEPPALIMH, OBY0.10BAEHHME WHPOKIIMH IIYHKAMH JIY4ER 	227 

Amor mo6pmeenua B npomeacyrommx T09KaX, TaK HTO TOHKa L H30- 
Opaaung Ha OCR amnia L' 	L"'', a ma JHOOOM sxpane, nepnemoixy: 
aflpHOM K OCH, floor:arca m06paacenne B :mac amcca c paannomm 
pacnpaaeammem ocaeureHHoarn. Tamom o5pa3om, npa mminuremmon 
umpire mom CTHTMaTHHHOCTb Hao6paxcerma xe HMeeT mem xaoce Via 

TOLIKH Ha OCH. 3TOT BHA OLLIH6K11 HOCHT tmaamme cOepanecnon a6ep-
panuu, XOTH OH xaparrepen He TO2113K0 A1la akepnoemmx nosepxnocreft. 

3a mepy *puttee:con a6eppaman npinommot paceromme meatay L' 
H L" MAR COOTBeTCTBy10111HX 30H (np000nmmo a6eppaum). Yxo6Hoe rpa-
cpaxecxoe nao6pmellne allemmecxon a6eppawm xano ma pm. 151, me 
110.110HCHTenbHble as OTKatablBaIOTCH anpaao OT AHHHIE AA. 

Bempuma apeptommoli a6eppamm 3aBHCHT OT KpHIM31031 noaepxmo-
craft aHH3b1 H 110Ka3aTena :Tenon:term, a ramie OT TOT°, xaxofi H3 

nosepxHocrell mecimmerpatmaa :lama o6pautexa K HCTOHHHKy. Tax; 
ABOHKOBEMyKJIaa JIHH3a H3 xpoma (n = 1,5) c ornomemrem paanycoa 
KpHBH3Hb1 1 :6, o6pautemma Ocoee monymot4 cropoxon Ic Hapax:mob= 
Hum aram, mown, cao6oxma OT a6eppamm. TlotrrH Tax )xe xopmna 
nnoccoawnyxnaa mum. Boarattapa apemmeceoil a6eppamm CBeTAIHafICH 

roxxa :mar Ha axpaHe n3o6pmamme B IMULe ne60JIhmoro xpyama (xpy-
wore paccennan), ocaemenHoro, Boo6me roaopo, mpaaHomepao. TIpn 
nepemememm separm HMORb ornmecxot1 OCH paamepto :goyim paccea• 
Mill H pacripexeomme OCBellLeHHOCTH B nem MeHAIOTCH. ECJIH 9KpaH 

coanaaaer C HaOCKOCTb10 AA (puc. 151), T. e. npoxonwr xepea cl)oxyc L' 
napaxcnommax Arlen, TO xpyatox paccerama ameet BHA CBMIOR 

TO4KH co cpammreablio 60/1611111M H coa6bm OpeOJIOM; rim) nepemememnfi 
expana OT K paamepbt °peon yMeHbIllaIOTC51, HO OCBelHeHHOCT/3 

ero pacrer; ripx HeKOTOpOM 110/105KeHHI1 wpm xpymoox paccesnma 
'meet nammenmune paamepu (npumeptio B xeriope paaa meHmue, mem 
B ILIOCKOCTH npu F104TH paanomepnotA ocaemennocta; npM manmien: 
mem nepemenreirmi expana mattrooxaerea 6Eacrpoe paennamanne 

.  mermott macro. 	' 	' 

15* 
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228 	norrBwHOCTN, HaH ABEPPAHHH, OIITHXECXHIC CHCTBM 	Ira. XII 

OVI14314TeabliOR OCO6BHHOCTb10 apepinecHoPI a6eppautui 51BaffeTC2 TO, 

olla coapaHaeTca ;lame npu nonowanut csennuefica T04u4 Ha OCH 
cucTemu, Horaa ace ocTanbHue a6eppatum (B moHoxpomannecHom CBCTe) 
mcaeaaayr. 

FloacmarreabHbze (co6upaTeabHue) ANHUI HAIBIOT a6eppaukuo, mao6pa- 
wemuylo Ha !MC. 151, T. e. as < 0 AAR acex 30H; oTpuuaTeabHse (pas- 
ceuaax)use) al4H3b1 HMeIOT a5eppaufruo npoTuaonoaoxthoro aHaxa. FlosTomy, 

Kom614Hupya TaKHe npocTue 

7,0 
.1111H3b1, HONCHO smatHureab- 

PHC 152. C4:•eputlecKaa adeppanith ucnpamea- napN plum 30H, H npuTom 
HOIl cHCTeMbI. 	 nxinb JUDI onpeneaeumax Amyx 

conpawerunax Toyex. OAHaKO 

npaxTuaecau mcnpaanenue mower 6bITb aecbma ya0BaeTBOplITaabliblM aawe 
nag IIByXJ1H113081,1X CliCTBM, ynomaryTux BNwe. 110a066ble aByX/MH3O-

Pbie CHCTeldb1 moryT 6bITb °yeah xopouto ucnpaeneHu B OTHOWeHH14 ape-
pumecxotl a6eppauum• Tax, H060.361E0 acrponommecHall 061/eKTHB C 

meTpom 80 MM H (130KyCHUM paccToauzem 720 MM aan MaXCHMAJM1103 

sHameHne Ss = —0,011 atta. 
.aaa ucnpanaenua c4)epu4ecHot1 a6eppauuH sepxaa (Hanpumep, npo-

mcexTopoa) Nm o5bumo npunaloT He cOepuyecxylo 4:lopmy, a Btu napa-
.0oaounu apameHua, pacnoaaraa ucroinnuc B ckoxyce; B Tamax aepHanax 
npH TutaTeabnom abinoaHeHuu ccileptmeama afieppauus MO/KeT 6uTk. cite-
zaHa °lam, manotl. Xopowo•acnpaanetnuom moryT 6bm, oTpawareau, 
o6e HOBC,IXWOCTII XOTOpbIX akepuliecxne, HO pasuoA xpnapubi; aaAlias, 
nocepeopeHuaa, umeeT mefibinylo x.pusuaHy. orpawelluut1  caeT HCIINTal-

aaer nonoaamTeabHoe npenomneuue B cTexae oTpaucareas, x 0ToCu ♦ 
mrpaer poab pacceurialow,ett auHau (Toubme cepeauve), paccuuTaullon 
Tax, 4T0611 ucnpaaurb a6eppau100 aaaHett nosepplocTu. Tana sepxana 
ynoTpeomuoTca B HacTosnuee spe' TOM/K0 a He60ablIHIX curuaabmax 
annapaTax taxameTpom He CBTAHle 10() 

6) KoMa. Ecna caeTaigann rouxa, nocbumomas wupocutl nyaox, 
HaX0a1ITC3 He Ha OCH CHCTeMbI, TO xaycTnica npuummaeT 6onee Ca0H01141 
BHA. Floxpoem JIHH3y 91(paliQM, B Kotoppm upopeaaH ra yaKas Weak. a MAO 

Roakua Cloabworo naameTpa c ueHTpom Ha QC/I. CueTautauca Touxa L 
nomemeHa axe QCH. Illupoxaft nyuo14 npoxona was  cucTemy, aaer Ha 
sxpaHe mao5palKelme I a Bnae AOBOJIMIO caouthon acummeTpuvot1 
rYPN aic• 15• 

icrpaHus axpaH H 3aCTaBH3 pa6oTaTb aCIO AuHay, Mu a MecTae 
tiao6pawerma T03K11 Hogan! HepaeHomepHo ocaeuteuxoe gaTuyunco, 

HO HCIIpaBMTb ccpepwlecxylo 
48 at5eppaumo. COOTBeTCTBy10- 

WAR npotep H3o6paweH Ha 

44  plc. 152. CTporo roaopst, 
42  cepepumecHaa a6eppauma mo-

Ill wet 66ITb BILOaHe mcnpaaaeua 
TOJOACO ARM KaKOR-HH6yab 
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§731ABBPPAMHH2OBVCAOBBEHBUBTORKBMHBHBOCEBUMBHY4K;WHAY4BR 22$ 

ttecaonbxo Hquommtamxuee nomeTy C XBOCTOM. OTcmAa Hpohnoupo Hite 
3BBHHc 9T0r0 a6eppanita (soma Hopp—spans aonoc; HOMPTa—
uonocaTaa atheaAa). 

PBC. 153. KOHL 

Flepenno soma nmeeT H 6onee cirowHmn BHA. CoomeTcraymmtM 
HoA6opOtt COBOKVIHOCTH macTeS CHCTCMU KOM3 mower own. 31134H• 

TBAbH0 ocnafieHa. 

§ 73. 44.6eppaim, o6ycaceaembie TOHKHMH sHeoceBbam 
HalmoHHum, armamit Brien 

a) Amnia/Ham HatuosHoB nywoB. Ecnit nymcw /hymen, Hcxo- 
Assuan Ha TO4KH, naAaeT Ha cncTemy, COCTBBABB yron C 00610, TO OH 

moweT TepaTb romoueHTpumnocTb. Ana Toro trro6w acHee npeAcTaaHTb 
ce6e xapalcrep HCKDKCHHH, Haontuannueroca 9TOM cnymae, saeAem 
HexoTopwe nonontmenbtiwe ofionitameHm. ElnocxocTn, npoxuatinHe 
mepes OCE. cticTemw, HOCHT naattaHHe mepuduomanammx HAOCKOCTCR. Alw 
6yAem npeAnonaraTb, 4TO aeHTpanbitutl nym snemeHTapHoro nymxa 
(ocb nymtca) HULOAHTCR B mepHnHoHanbHoR UAOCKOCTH. Tom H3 Taxoro 
nymxa MOWHO MUCABHHO HuAentab nnoctcylo ACHTO4Ky nymen, newauutx 
• meputtoRanbHon nnochcocTH 	Hasmathemux atepuationanbubutu, HAN 

nnocxyho nenomicy nymetl, pacno.noweHnux 	nepneumynapHoli am- 
CKOCTH H Haablaaemwx cazununaJomumu (pitc. 154). 

liatoolutwe thrum 	AOCTBTO4HOM packpuTHH He AaloT crtirmaTu- 
theutoro Hao6pamaltna TO4KH L. flymox nocne npenomneluta ItmeeT BHA. 

noAo6Hun noxasaHHomy Ha phic. 129. Hao6paweHtlem TO4KH L caywaT 
nee epoxanbitue nitHHH. Onua Ha mot (LAO o6paayeTcs peaynbTaTe npe-
nOttneHHR carHTTanbitwx nymen H opmeHTHpoaaHae meptuttoHanbHoR uno-
CKOCTH; Apyraa 	nonynalcuuaaca upu npenomneHon mepHAuonanb- 
HNX nymeft, opHeHutposaHa B nepneHutucynapHoft RAOCKOCTH (pHc. 154). 
<DosansHble UAOCKOCTH (/ H ///), B KOTOpbIX ABWRT 9TH Asa npamo- 
AHHetlitux Hao6paweHtw, pacnonowema Ha pasittax paccTossowx OT 

rnBacd DAOCKOCTH CHCTBM1A. Talcum. o6paaom, B wrom carat TO4B3 L 
Haalpawactu R2THOM paccesims, (Dora HoToporo aaaacwr OT 11040e 

wet= aqua. B HAOCKOCTH / MHO paccesnum umBeT BHA mum) 
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230 	HOMEHIHOCTH, Hall ABEPPAAHH, 011TH4ECKHX CHGTBM 	[ru. Xi1 

npHmoil,.newautefi nepnemAmmynopmo K mephAmomanbmon nAOCKOCTH; 
B flAOCKOCTH /// cpmrypa pacceamm BupommaeTcH B nolmy10, pacnonow 
wemmpo B meparmaaablioft BAOCKOCTH;B HAOCKOCTH II, 'lemmata nocpe-
AKKe memcay / n ///, cparypa pacceamma Khmer ram Kpyra; B npome-
WyTOLIHMX HAOCKOCTSIX —BHA 9AAHHCOB paaammoro amcKeKirpmcKrera. 

ECAH HCTO4HHKOM CAyART me TO4Ka, a oTpeaom AHHHH, TO H306pa■ 

wemme ee MONSeT 6NT6 BHOAHe yA0BaeTB0pHTeAbHIAM B OAHOn H3 HAO-
CKOCTeA / HAN ///, B 3aBHCHMOCTH OT 'OpHeHTHpOBKH H306paWaeM011 
OTpe3Ka. 14306paWeHH6 04e3K0B, paCHOZOWCHHNX B MepHAMOHATHANX 

HAOCKOCTHX, 6yAyT pe3KHMH B OAOCKOCTH /1/, rAe mao6pamcemmH KaW-
AOR TO4KH OpHeHTHp0BaHN B MepHAHOHaabHOR BAOCKOCTH H, CAeA0Ba-

TeabH0, COAMOTCH B yA0BaeTB0pHTeAbH0e H306palKeHHe BCeti aHHHH; 

.flyv, conporemad c calor/ma 

PHC. 154. ACTHrMaTH3M HaKAOHHNX Hy4K0B. LA4A4-.mempromasKoe ceaemith; 
Law --memaoKaabmag OKaabuan :man; LCC--carartaabme cavern/a; 

44--cararraamaa CIJOKaabHaH ANIMA. 

OTpe3KH B BHAe Ayr (Koaeq), amataae B RAOCKOCTH, neprieHANKyaRp-
HOAK 0CM (H, CaeA0BaTeAbH0, HepeCeKWOLAHe ace mepmAmomanbmme nao-
CROCTH nor; npammm yraom) ; Aaayr no TON We apH4HHeyA0BAeTKOpHTCAb. 
HOe H306paAeHHe B HAOCKOCTH /. CeTKa, yAo6mam AAA AemomeTpammm 
ommcammux HBAeHlig, H306panceHa B AeBOM yray pmc. 154. PaCHOAOH(OT 
CeTKy TaK, 4TOGN TO4Ka 0 AeWaaa Ha OCH, MN HOATIHM B BROCKOCTH 
knee NAN MeHee yA0BAeTB0pHTeabH0e H306paWeHHe KOHHeHTpHMeCKHK 

KpyrOB, a B HAOCKOCTH —paAHaabHbIX AHHHH. EaAHaabHNe H Kpy. 
FOBNe ANNAN HeHTpaA6H0A 4aCTH CeTKH H306paAMOTCH OAHHaKOBO pe3KO, 
B OAHOU aaOCKOCTH. 

6) 14ammuleHme HaOCROCTH m3o6pawerma. iiso6pawerme CeTKa, 
UOKa3aHHOe Ha pmc. 154, H03B0AHeT matImmAaTh oAmompememmo C HOTe-, 

 pefi CTHrMaTH4HOCTH el He OAHy OCO6eHHOCTb, CBRUHHTO C HaKaOHHNMH 
nygmamm. IIpN ompeAenemmom HOAO)KeHHH 9Kpalla pe3K0CT6 H306paWe-, 

 HHH pa3HWIC KOAelt (HAN pe3KOCTE,  paAirlyCOB BA0A6 74X AAHHN) MOWeT 

6MT6 pa3AH4Ha. IlepeMeWAH 9KpaH, MN MO)KeM yay4WHT6 H306paAeHHe 

OAHHA raCTKOB, yxyAwasi mao6pamcemme Apyrax. 3TOT.OHNT 110Ka3N+ 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



731 ABEPPAUHH, OBYCJIOBABHHblE TOHKHMH BHEOCEBb1M11 HY4KAMM JIY4ER 231 

HaeT, 4TO Hao6pmenHe npeacTaeneeT C060ii He ILHOCKOCTb, nepneH- 
• Hpo K onTt4eceo11 OCH, a H3OrHyTyIO BOBePXHOCTb• nPH 

9TOM cTeneHb HarH6a AAA mepnaHoHaneHeix nyueoe H Ana nytixoe 
CarliTTHJIbHbIX paankoma• PHC. 155 noxaableaeT xapaerep sToro RCM:11F. 

▪ QO 1  OCb cucTembi, M— OCH HBKJIOHHbIX firms, OS— nno- 
CKOCTb HemcepHenemoro Heo6pamcemin, COOTBeTCTBY10111,351 napaucHans-
Homy 'Iraq, OS=  H 0S8 — HaorHyTble HOBePXHOCTH Hao5pameHme, 
06YCJIOBJleHHbIe HBKJIOHHBIMH nymeamH. 0Sm  H 0.92 , KOHe4H0, KaCHIOTCH 

JIHHHH OS B Toque 0, T. e. B napaucHanenon o6nacTH. 
ACTHrMaTH3M CHCTeMbl ficripaensieTce nyTem cneuHanbHoro HOLL60P3. 

KOHCTpyKTKBHbIX 911eMeHTOB cacrembl, T. e. P3.1114yCOB (10BePXHOCTen, 

Sm Ss 3 

Al 

PHC. 155. PlexpHanemte nnoceocre Haoepaleerma. 

3  0— OCb clicTembi; M-- out HaKaOHHMX 11Y4K013; 
S., --licKpmenuasi nonpxHocrb mo6pmemmA, , 

ooycnomemma meputmolianbtimmit HalCJIOHMAMH nyq-
xamt; OS. — HCKPHBACHIMH noeepxHocn. /1306Pa-
SeHHA, 06ycnoenernian carffrranmimmm HaECJIOHHIAMH 

Hy4EaMH. 

oKaaveneil npenemneHHe H PaCCTOHHHH memoor noeepxHocTemm• Orwo- 
epemeHHo C ymencoxemrem acTHrMSTHBMa 06b14110 CTPeMATC5I yuparnab 
H HcupeeneHne nnocxocTH Hao6paxcenns, 4T0 0006eHno meow AAA 

cpoTorpactum, rue Tpe5yeTca nonyvenHe peaeoro Hao5paxtemia Ha ILI10.• 

GROH CBeT043/BCTBHTeJlbHOH HOBCPXHOCTH. Xopounie 1:130TOrpa(M4eCKHe 

06 -beKTEIBbl sToro TIMM — annul-man:a— HMCIOT 3113411TeAbH0e none 
aperitif! (ceenue 50°) H amoT nnoceoe Heo5paweHHe. 

B) ilucTopcnn H3o6pameHHA. Korn arm, noceinaemme npexmeTom 
B cficTemy, COCTUJIHIOT 5onbume yram C ee 011TH4OCKOn OCb10, TO H30-• 

6pawenee, Amemoe uawe y3KHMH nyveamH arid), moweT o6Hapymn-
Ban eute 0,IHH BHA HcemeHrui. OHO o6ycnoeneno TeM, 4TO yeenHoe-
Hue V THKOH cucTembi null 613JIblIMX yrnax 3aBHCHT OT yrna nymea 
C OCh10 cucTemm H, cnencleaTeemo, meHeeTcs OT ueuTpa Hao5pance-
SHE K nepHcpepHH. 3ToT emu abeppauHn HOCHT HaaeaHme ductnopcuu H 

Stan K TOMy, 4TO Hao6pmemoi °USW:MOTU He 1104,06Hb1MH 

meTy. THHIPIHble BH 01b1 AIICTOPCHH (nonyucoo5paeHae H E04ucoo5paenae) 
npneeneHm Ha pHC. 156, rue a HeoopawaeT npeumeT (teaapaTiothae 
ceTea), 6, o--macametimue Hao5paweime. 

ancTopcma 06b14110 He oven!, epeuuT Ha6monemno, HO }Lowe? 5bITb 

oveHb onacHa, ecna npu nommum onmecaoh cucTemm npoHaeoueyca 
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232 	flOrPEalHOCTH, HAM ABEPPALUM, OLITHHECKHR CHCTEM 	xa 

ciemaH, npernaHameHHue Ana npomepos (HanpHmep, B reoAeam HnH, 
oco6eHHo, B aspocpotorpammeTpHH). llosTomy 0613eKTFIBbi Ana Taub( 
pa6oT oseHb TataTeAbH0 HeripaBACHOTCH Ha ANCTOpCIHO. Talc, HanpHMep, 

411:11. annuas limma inumnup winnav 
vellaw 

A) d) 8,1 

PNC. 156. sr(HcTopcHa Hao6paskenna; a —Hexacancenoe Hao6pmemie; 
6 — ncsaymsoo6paaHaa INICTOpClifl; 6— 6ossoo6paaHaa AlictOpcxft. 

xopoumft OfiteKTHB, paccsiaTaHnuR Al. Al. PycHHoamm, npeAHaaHavell- 
Hbin AAA HapTorpacklasecalax as/Doc-Eamon, npH none wean a 120° AaeT 
oinnoxy B onpenenemm Hanpaanemaa Ha oo -beHT, He npennualoutylo 10ff. 

§ 74. 4cruniarH3m, o6ycaosaelmbiii acHrimerpiteli CHCTeMbil 

OtieHe BaNCHMA AAA npaxnum cututft acTurbiaTHama Ha6nionaeTca, 
Horna cummeTpHa CHCTeMbi no oTHOUleHHIO K army HapyineHa B clay 
ycTponcTaa camon cuTemm. ilpeAcTaallm ce6e moms nyven, Hcloaaa-
'HRH Ha L x co6Hpaemmft naH3014. Ha nyTH cxoAmueroca nyssa nome-
CCM 412AultOputtencylo nutty, T. e. JINH3y, 0.11,H0 143 cesernin HoTopott 

PPM. 157. ACTHrhIaTN3M HHAHHApHilecicoA 	Pc— canntaxaxax OcacanaHas 
JINHINI; 	— mepaAHOHanbilaa cpoKaAbilasi ARHHA. (ECM! WIJIHNIAINVINCICall AH1136 
lamer Kpyra0e cettemie, To npAM0yrOmAible cesetula nyssa 3amemucci coomeT- 

CTBy1011AHM14 SJIAMITH9eCK10411.) 

(nanpumep, BepTHKanbH0e) npamoninteftHoe, a sTopoe— spyroaoe. Tann* 
o6paaom, munitvapimecHan natiaa HmeeT AHIllb ate nsocicocTH cHmmerpHH, 
sepTHHanbHpo H topHaoHtanbHpo, HO He o6.ria,rtaet OCIDIO cHmmeTpum, 
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§ 75] 	 AIMAHATH3M• YCJIOHHE CHHYCOB 	 233 

max 9TO MCI mecTo Ana =tamer° ceeTosoro npta. npH npo- 
xowiteHHH vepea Taxym cucTemy ocean cmameTptm npenomnomoro 
nytma TaxticeHapytunTcH, H MM nonylmm acTnrmaTtmectme nao6pawenne. 

XapaxTep acTurmaTtmecHoro nytum mutex H3 ptic. 157. AcTnrmaTtt- 

mama nylum npH nepece4eHHH HAOCKOCTAMB, nepneuaincympHboatt K OCH, 

Atter puu npomoyronbittax ceHeitHn. B Tomeax P, H Pm  9TH npotto- 

yronbmm nepexclAHT B npsimme Opoxammue AHHHH), napannemmue 

ILTOCKOCTHM CHMMeTpHH cocTembt. ant\ 
ACTHrMaTH3MOM Takoro npoticxo- 

nuteHHH HepeAxo ofinaAaer vermae- 
HeciuM rnaa, 4TO Hp0HBACIeTCH B He- >,..5s 

cnoco6Hocm Taxoro T./133a BYLIkeTb Ss\k\C>,„. 

OBBHBKOBO pealco cncTemy B3aHMHO 

nepnenAnnynHpHbix nonoc Ha HCRII-

TaTeabH12X Ta6mmax• Liam 8c8PH8- 
BeHHH 9TOTO HettocTama CArKaT 

umumtApHitectcue 04KH, KomnexcH-
pytouthe uptipoAmatl acntrmaTHam 

BeCbMa. 01 14BTJIHBO nposnutHeTco 
acinrmaTHam upt ripeaomnemut pacxo-
AsmterocH nymca, naamoutero Ha nno-
expo rpamuty (pHc. 158)(cM. ynpatx-
HeHHe 97). ACTHTMaTH3M nposaumeTco Taxnce, nor/4a Ha nyTH men 

nomemeHa npHama, xoTopaH Twice RBARCTCH OLITH4CCKO11 cticTemon, He 

mmelouten oceHon cHttmeTpnn. Talcum o6paHom, npnama mower Hapy-
tuaTb romoueHTptputocTb Rpm. STO 060TOHTeabCTBO HmeeT 60nbume 

utmemie npu nocTpoeHHH cnexTpantmux annapaTcm. Teopm noxasm-

mei, 4TO npHama He BHOCHT acrarmaTHama, mut oHa pacnononceHa 

B napannemntom nruce aria; npn 9TOM pacnoncoxeHnn ncimaaeT Taime 

H }coma, moctimaH npuamon, am Ha Hee naAatoT CX0AMBHBCH HAN pac-

X0AHUtneCH nymit. KorAa Arm, naAaxnune Ha npHamy, He napannemmta. 

TO acTurmaTHam MOHCBT 661Tb citeAeH K MHHHMyMy, ecan npuatta CTOHT 

B nonontemm MHHHMIT6HOTO OTICJICHIBHHA, XOTH tcoma npn 91014 He yapa-

litleTCH. 

§ 75. AnnaHarHapa. YeaoHne CHHyCOB 

IlyCT6 AAA ItaK0ii-HH6) ,Bla TO4KH S (pnc. 159), Hemmen Ha Cann-

Itecxoft OCH, yeTpaHeita apeptmectcaH a6eppauHH, Tax tiro S oTo6pa-

meTcH B peaxo, HecMOTpH Ha nmmeHetute umpoicux npwa• Orctoaa 

sate He cneayeT, 4TO He60.1b1110H Tinton nouepxmacTn a, npoxo,anumn 

Hepea S H nepneHmueynsipHun K OCH, 63TABT nao6pancarbca peaxo H 6e3 

HCK3HCCHHH. JI,JIH TaKoro npaumbHoro Hao6paacemts Heo6xonu4o, 4To661 

pasnliquile 301-111 entrant mann 011110 VI TO ace yaefunteune. B npo-

THBHOM curiae T04KH Hamer° }mem, He nencautne Ha OCH, 6yAyT 

mao6pancarbal pa3.4144HTAMH 4aCTSIMH Hamero umpoxoro firma Ha 

PAC. 158. ACTHFMaTHBM zip upenom- 
nemm Hepea Ramapo rpaimuy. 

S—cuerHutanca vynca. 
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234 	nOrPEWHOOTH, MAR ABEPPAXHH, OHTH4ECKHK MOTU 	Rst. )(a 

paamonibix pace/ow-max OT OCH, T. e. AAA 9THX Bile0CeBbIX TO4eX Hamer° 
%semen He (Vac COXpaHHTSCH CTHrMaTH4HOCTS Hao6pmemoi. A66e 

Hamm, 4T0 Tpe60BaHHe HO- 
CTORHCTBa yBeAH4eHHH paanits• 
HMMH sonamm clicTembi shmOn- 

r 	 S }melts, mot yaortneTaopeHo 5 u, 	 caeupoinee ycaosHe: 
si  sin  _ Y2 	V, (75.1) 
/12 sin u2 	Yi 

rite n1  H n2 — noita3aTenit npe- 
nomaemra cpeam CO CT0p0H12( 

o61,eKTa H 11306pa)KeHHA, V 	ysenisieHHe, moTopoe uoamaio, cue- 

A0BareAbH0, OCTaBaTbCH 110CTOHHHMM AAA J1106011 nape conpsomeimmx 
ayseft, HcX0AH1104X HS TO4KH, Amalie, Ha ocH, H OrpaHH4eliHNX yrAaMH 

H /4 2  C OCbiO CHCTeMbi. 
PHC. 160 noxaabmaeT, 4TO cyCAOBlie CHIWCOBD A66e ecTb caeu-

cimie clnisiviecuoro Tpe6osaiia, Coraacno KoTopoMy Ana nonyseHHH 
pesHoro H306paWeHHA BOAHLI, HAywHe OT 061,eKra K H3o6paaceinoo, 
A0A2tand 11130X0AHTE, sepea pambie 301161 clicTembi 6e3 pa3HOCTH 

PHC. 160. K mem ycnosHa mmycos. 

Ana npOCTOTbI paccyacaeHtal MEI shi6Hpaem B HasecTse 061DeKra He604b-
woe orriepcnie unacpparmbt paAHyca yi , oceeniaemoe ulna napanaeab-
HbiMil nysHamvi. Ha pHC. 160 npeucTaBaelibr Asa T3KHX nysxa, Amnon{ 
H3o6pawelisi ulimpparmm sepea sue pa3AH4HNe SOHN OnT144eCKO1I CH-
ciemm, sepea neliTp ee (nysou I) H 4epe3 xpati (nysoic //). Ecam 
nysioi I H H OT06paMIOT A181  C OAHHaKosbiM yeenaseralem, TO H30- 

,6pa)KeHHe A 2B2  6yueT pemad; caelLOBaTeAbH0, A 2  It 82  ripeacTaansnoT 
CO60f1 TO4KH, uyaa CBeToBble sconibi AOXOAHT lieges pa3Hbre 30Hm 
CHCTeMbi B °Axon (pan. TO4KH A l  H Bi , parino KaK H A2  H 82 , ne)(aT 
cooTBercTaermo Ha nosepxHocTil BOAHm, pacnpociparmioinetica no Ha-
npanaeinlio 1, T. C. HaX0ASITCH B 0Atio11 ipase. rlyTb BOAHhi II oT Bl 

 X 82  HmeeT no coal:mei-1mo C flTM OT Al  K A2  onnisecupo pa3HocTb 
xoua, pasHyto 

(81C1) — (C2A2) = 2y1  sin u1  • ni  — 2Y2 sin u2  • n2. 

17 

PHC. 159. Anamarnseczoie ro4KH cifcrembi. 
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§ 751 	 AHAAHATH3M. K./101MB CHHYGOB 	 235 

BAR Toro 4T061,1 H B nrixe // A2 H B2 HaX0AHAMCb B OAHOtt (tpase 
Heo6xoAmmo, wroom 

(.81C)— (C2A2)-= 0, 
T. e. 

2yi sin eh, • tti --= 2y2 sin u2 • n2, 
HJIH 

	

ni sin ut 	y2 - V 	— n2 sin u2 
(ycnosHe CHHyCOB). 

143 14340)KeHHOr0 BCH°, 4TO rum co6nioAeHmt yCAOMISI CHHyCOB 
TO4KH, nexcautHe B6.114314 out, Hso6pawaioTcH wapotatmit nyitHama peaBo, 
T. e. y cHcTemm ycTpaHeita a6eppaAHR KOMM 0 72). FIpH 9TOM CABAyBT 
noAtieptcHyTb, 4TO yron Ui MOMMT ripitintmaTb 6onbwHe atiametnia, T. e. 
anepTypanymicaHe orpaHmeHa, Ho BenitnitHayi npeanonaraeTcH manoli. 

ECAH cpeAa no o6e cTopoom cucTemm oAHa H Ta we, HanpHmep 
Boanyx, TO ni =Ma, H ycnome CHHyCOB npfunimaeT BHA 

	

'
sin at 	yg 

=—. 
Sin Ug 

flee TOMSK S H 	AAA KOTONIX mpaHena apepumecHaa a6eppa- 
40w it coonloiteHo ycnoritie ctulycos, HasmBaloTcn ansattamuttectcuma. 
, Ha OCH cticTemm BO3MOWNa TOJBAO °dna napa annaHaTiviecHttx 
TomeA. IlosTomy coonwnemte annaHaTHsma HmeeT oco6oe sHaneitHe Ana 
cucTem, rAe o6-beler pacnonaraeTcascerAanpHointatiTensHo OK0.10 onpe-
AeneHuoR TO4KH. TaBoR cvicTemoR SHIafteTCSI- o6-beHTHB MFIKpOCKOna. 
BOICTBFITealsHO, B mitHpocHone pac-
cmaTpuBaemmil ofteHT manoro pas-
mepa num nomeniaeTcH BOAH3H 

epoHanbHot1 WIOCKOCTH 06-beKTITha 

H nocsinaeT B 06"beKTHB 049111, 

umpoithe nymica. Ycnome anty-
COB H 6b1A0 akopmyampoBaHo A66e 
nptt necneAoBaHHH nyTeR yaym- 

mwocHonunecAux ofteic- 
THROB. 	 PIM. 161. 14CHMTaTenbtibui o6-senT Ann 

A66e yBasan Talme npocToR nposeplat BLMIOJIHCHH51 yclionnfl CnnyCOB. 

CTI0006 Bb151CHHTb, B Halton mepe 	 . 
ycnoistie cHitycoB. gag sToR Beau npo6Hisal pitcyHoic 

TaTeAbHbat 06"beKT), 14306paNCelinblii Ha pitc. 161, paccmaTpnBaioT CKBO3b 
cncTemy fAa3034 (HAM oTo6pawatoT Ha sHpaH), paCnaTIONieHHMM B OAHOti 
H3 annanaTmecHtix TO4BK CHCTeMbi A2. ECJIH ycnomte cHitycos BbIn0A-
HeHO, TO yAaeTcs naRTH TaKOB nonoweHme HalbraTefibHOPO 06"beKTa sa 
Bropoil annaHaTwiecHoll TO4KOR AL, npa HoTopom Ha6A10AaTeBb BHAHT 
ero osoopmeene B Blue nporoyronbooti CBTKH. - 

PICTIbITBB MHOrO MHKp006"beKTHBOB, CASAVIHMX nHayran cTapisata 
macTepamm, A66e o6Hapymoul, 4TO y BM( X0pOLIMX 06-beKTHBOB yCA0Bile 

(75.2) 
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236 	nOrPELIIHOCTII, HAM ABEPPAHHH, MIMEO= CHCTEM 	IBA. XI! 

cuayco8 wanowleito. Ann manux ytaoh u, xorua moacno nonomniTh 
sin u-= u, ycamme 106e connanaeT c Teopemon llatpaHmta--renbm-
roamia (cm. §- 64) n, cnensusaTeabrio, acerna ocyulecnonieTca. B nay. 
van we 11114p0K14X ny9K013 Kan C06.7110KeHM51 yCTIOBHH ClinyCOB Heo6xo-
mmo cnumanbHoe ocymecuummie onTtmecxoti CHCTeMU, npa4eM ycnoime 
9TO 6yKeT aunonaeno Toabao ana onpeaezennux nap Tomea. 

§ 76. A64paima, o6ycaomenabile adancamocTmo . nokaaaTeaa 
apeaomaelma OT HAMM BOAHM (XpOMWTHHOCKMO ideppallak) 

a) 3aamcimacTi. maaaaTeas npeaomaarima at nett. 11pM go* 
npeAmeagymmullt nocTpoetimmt Aritgon onimmi mu cgaTaan mama-
Tem, ripening/tem Hemininion nonrocumon, B TO ripemn tux B nentfaii-

TeAbHOCTIt OH antICHT OT OWN; 
T. e. OT KAMM BOAHLI attn. 

nellnale 9KaleptiMenTaatititte 

liCCaeHOBanal STOP BaBHCHMOCTH 

IlpHHEIHAeWaT nblOTOHy, noTopun 
uponaaen (1672 Fa 3Hatielinia 

C  OHWT C paanuankem 6etioro cam 
Ha naeta (tneatp) nOft npeadia; 
wing B npaame. lia6amAerine 
npenomaenna B npnake ti AakNkE 
omens' MINH Na poadmix ttitf;. 

c000a ofipeuenemin nonasaTenn npeaOmAetika aewgcTaa vim& H Hay. 
gums BaBHCHMOCTH nomoaTeas npenoMnetnni OT Oen (ancneptna). 

1) 11 penoMneHee B npname. Ilycm npenomennOunin yron 
npHambi 6yneT a (pm. 162); yroa onuitmeatia gad L K BC = D. Na 
A ACM HMeem: 

D = at —  Pr+ az — P2 (a1+ 1) —  (fi1+ P2); 

Ha A MNP: 

nO9TOMy 
D ch-F a2  —a. 

cimmeTputmom xoae (al  = a2) D npmimaaeT minittiaanwme mane-
mu (CM. ynpanuieHme 101). B 9TOM °Tian 

D„„„+ e 

sin/. 
2 

Coonumnemie (76.1) °naafi() npilmetianrcH Kaa onpnannemni it no 
namepemnam C 1101401111,10 rommmeTpa yrnam 8 H DpiEE 

Ma paccmaTminant xou aria, 1111OCKOCTb Ha/lel-HO xotcipux nep-
nemoncynapim K peOpaM npHamu; 9Ta naocnoctb HocHT HawitiHite 

Pm. 162. flpenomaemle n npitante. Yvon 
OTKnOnetinti f:■ =- aid- 42— t. 

sin 
2 

(76.1) 
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§ 761 	 XPOMATWIECKHE ABEPPALIMH 	 231 

2.1den020 cettenun npoomm. Bum Arm naamoT ncra yrnom K mammy 
ceMenoto, To OHM IlpBAOMABIOTCR Tem canbHee, gem 6onbunitl yroii 
tactaanoet nnocitoctb naaentio C rnaanum cemeottem. 

2) 8aBlICHMOCTb n OT A co acne pc o). B opooprommx 
cpeaax nonaoatenb npenomnemto n pacTeT c ymettbutenmem AAH11131. 

80/111151 A. AAA npoopatantx Ten 3aBHCHMOCTb (B BlIAMMOFI macro coenTpa) 

uMeeT BHA 
(76.2) 

Arlo mmorox Ten MOIKHO orpanotanbca coon-towel-gem 

kr-- a ± 
	 (76.3) 

(cpopmyna Mount). a, b, c, 	 xapanteposyloutme Beate- 

CTBO. AAH onpatuemnux Ten ono AAA Tex 14.111411 BOAH, noTopme manna-

walotco 8 06814H0 npospamtuim Beuiecue, 4)0pmyna Rom Tepaet emu, 

mapywaeTca aance XOA oataicomocTo rt OT A (CM. Ta• XXVII). 

3) M e p a no cn epcom eCTb paattoctb nonaoafenetl npenotinetitto 
(it k , — n),,) ono paantax simnel-Ion Xi  14 A2. flpenomnemmt xaparrepodyloi 

o66i4to anamerotem notcaoateno openomnemma Ana A=5893 A (cpettee 
onamenoe AAHH 130/111 aoyx 6A113101X HCB)TNX /111HH6 HaTpH1 ,0, o6o3mamatt 

ero CHMBOAOM MD . Mepoh ancnepcmu cayman cpednari ducnepcua, 

onpettenoemos KaK pasnocTb 
ME  —Ma, 

TAB nF. OTHOCHTCH IC A= 4861 A (CHETAH 1114HATI 130A0p0Aat F), a no  

OTHOCHTCH K A = 6563 A (xpacnan AMMO BOAOPPIla, C)• 

Hepesno npenommoutee oeuteento xapanTepoopoT senmmonoti 
omnocumeibnoll Olicnepcuu, non, notopoll nommmatot OTHOUleHHe 

Mp— Tic 

nn -1 ' 

rAe nD  OTHOCHTC11 K a = 5893 A. B npatammecnmx KaTITOTaX 061314HO 

clmtrypopyeT oenatittna, o6paToas OTHOCHTeAbHOM aocnepout, T. e. 

nn - 1 

tip — Ro 

— Tan Ha3MBaeMNM Icos0Ounuenm Oucnepcau, HAH BUCJIO A66e. Beate-
cTaa C manotl ttocnepatett xapanTeposyloica 60A81111181 811a4BHHeM T 

(HaapHMep, AAA CP/1100p1ITa Y =95); oetnectoa C 6on6tnott amcnepotett 

KMCIOT marioe v (X111 TANIBAIDIX COpTOB CTBItila FIMeeM T=--  20). pobnillo 

(no He ecetda) ttocnepom pacTtT %tette co cpentatm amatteneti notca= 
oaTeno npenomneatto. 

b 	c 
nx =a±rb-ri l- 
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6enba/ 

Oleo 
/ knit 	 NOON 	0e/OneM 

Pm. 165. Crtemannan npnama npnmoro sperm. 

Owam 
C2  

paca 

238 	HOTPEHMOCTH, Han ABEPPAIjHH, OIITIMECKHX CHCTEM 	[TA. XII 

,E1/111 CTeK0/1 Bo3pacTaHHe Amcnepom HAeT o6bl9mo ImpanneaMM 
c yHemmermem nenbHoro aeca cTeHna. ToKemple corra CTOK0/1((tommTN) 
xapawrepHsyloTen 6onswotI AnnepcHefl, nerKne (HpoHb)—manotl. 
B HacTommee Hpetem HmeeTcH otieHb wwro pa3HBIX COpTOB CTeKOJI (CM. 
ynpa)xHeHme 103). 

6) Axpomanneante npftsmu H npitambi npsatoro apemia. 110J1b- 
3picb paammem B .aficnepcim, montho HomnencHpoaan. xpomaTHaM, 

He ymmToncaa npenomnemul (axpo- 
mannecime Homan), H ymemammTb 

14 TIOJIHOCTb10 KOMIlenClip0Barb 
PAH 04HOPO 143 /gnat °num*.  Hite, 
He paprromma Amcnepam (CnmH(uge 

OUOA 
11p1434461 H npaamm npamoro ape- 
HRH). YCTpOlICTBO TaKIIX npHam 
noHaaaHo Ha pm. 163, 164 m 165. 

Y axpomatmecnotl npnamta AN-
cnepcn HomneHawoHana, 

Henne, XOTH H ymenbuiennoe, f47 2  < Pi, ocTanocb (pmc. 163). Y onsommott 
ClIeKTpaabH0f1 npHamm, H306pmeHnon Ha pac. 164, nacnepcHa wraeTca 

Plic. 164. Czoncnan cnerrpanbria npm3ma. 

0 11eHb 311a4HTeabH0t1 6naronapa 6onbummy npenomnalomemy yrny  any- 
TpeHHett npimmbi Ha (PEHHTa; OTK11011e1ilfe)KC B COOTBOTCTBH14 CO CpaBH11- 
TenbH0 HO60/1 SWUM yrnom 13HeLLIHHX rpaHeft ymembineHo HO cpannermw 

C flpOCTIDIMH TpexrpaHmamn HpH3MaMH. Hanwme Han/Innen 143 Hpona 
noanonnur yBeJ1149HBaTb yroa ruippennefl npnambl, KOTOpbal JIHMHT/1 - 

pyeTcH HBACHHCM 110.rIHOTO imyTpemiero wrpancemin. 
flpimma HpHmoro Hpemm noxaaana Ha pac. 165. COOTBeTCTIEW10111104 

noA6opimer yrnos IXI  H a2 H noxaHaTenef1 npenomnemm R r  H n2  MO)KHO 
,a06HTbCH, 4T06131 HaHoll - mtho ay% COOTBeTCTB3,4011414tt 011peHeaeHHOR 

PHc. 163. Axpomanmecnan napa npHam. 
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§ 76] 	 XPOMATMECKHE ABEPPARHH 	 239 

Annie BOAH51, npoxonm 6ea Hpenomnemis (cm. ynpammemie 102), AH-

cnepcm >He ocTanacs aHancrenbriog. 
B) XpontamtlecBaa a6eppauma axpontammaaBB J111113. 43oHanb-

Hoe paccTosHHe AHH3N onpenenceTcs cooTHowamem 

1 	 1 	1 
7: --= (N —1) • G-Ti-1-- 17-2); 	 (76.4) 

'maim o6paaom, f ann "MMHG() aHH3b1 (T. e. ospeneneimbix RI H R2) 

Tem menbine, Hem 6onbule N; canon sonnumeT xpomannecHas a6ep-

paum sonmeHas, Han npodosbucur xpoitamarteewag a6eppagurt, T. e. 

HcHnsemie, B citny HoToporo nawe nag napaccHamounx ;want Hemo-

HoxpomaTHHecimil nyHoH meet Henpo COBOKyllHOCTb clxncycos B.a0/16 

mean ocu 0102 (pile. 166 ...... CHabH0 rpftpoHan). B COOTHeTCTHHH 

Pm. 166. Xpomannecxam a6eppauxa npocTa aHH3b1. 

C 9THM TOLIKa Ha OCH Hao6pammeTcs cpy)imom.11,BeTHIDIX imam Hoare- 
40BaTeJlbHOCTb KOTOpbIX 3aBHCHT OT mecTononoweHHa 9KpaHa. 	MCH6-. 

monHatepcas ciesna, Tem meilbuie spononbnaa xpomaTHHecHas a6eppauma. 

fibICITOH Ha OCHOBaHHH CBOHX °KHIOS ountootmo nonaran, TITO 

ceminum OTHOCHTCMHOR nucnepcHH, exonnuaa B pacmeT axpomarHaH-

posaHHog CHCTCMN, He 3aBHCHT OT maTepHana AHH3, H npmen oTcxxaa 

K moony 0 HeB03MONCHOCTH nocTpoeHns axpomaTHmeamx aHH3. 

B COOTBeTCTBHH C 9THM tiblOTOH CLINTaa, ITTO Kafl acTpoHomumeccog 

span-Him 6onbluoe sHameHHe KOANKHU HMaTb pecpnexTopm, T. e. Tana, 

CKOHN C oTpqmTenbHog 011THKOR. C)allaK0 agnep, OCHOBUBaHCb Ha 

OTCyTCTBHH aameTHog xpomaTHmencon abeppaHHH rnaaa*), IMACKaw 

aan mbicnb o cynecTeosanui Heofixonimoro pasHoo6paans npenomnsn- 
cpen H paccunan, KaKHM 106pa3OM MO)KHO 6131a0 61,1 Koppel-Hp°. 

BaTb xpomainmecxylo a6eppaumo AHH311. ,5,onnoH nocrpolin (1757 r.) 
sepcyn axpomamecHyto Tpy6y• B HacTognee [Tams HMCIOTCH JaeCATKH 

copToc cTeHon c paanum soxaaaTensmH spenomneHHH H paaHog nfic-
nepcHetl, MTO net omeHb ampocHR spocTop pacmeTy axpomannenox 

cHcTem. TpynHee 06CTOHT nen° c axpomanmasunt nicTem, npenHaa-

Hamenumx AAA ymapaelmo.neTosoro caeTa, H6o paaHoo6paaue cenecTa, 
spoapaimmx ynbTpalmoneTa, orpaHmeHo. YalaeTal ace CTp0HTE. 

axpomammecime aHH31,1, com6HHHpym Haws, H 43/110ONT 14J111 Heaps, 

model-1'qt° COM,. 

*) BnpoHem, xpamanmecHax a6eppagua rum He Tax man (cp § 81). 
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06114Hoe yapOacToo npOcToft aXpOHOIMMCK00 AHHMO HOHanaHo Ha pie. 167. K ABOOKOBNUyKOOn OHH3e H3 xp0Hrilaca npHcOexHHAeTca 
(npmaeHaaeTca) COOTBeTCTBylOMM o6pa3om paccnnTannxx paccensalo-wax alma H3 epruncTraaca (CM. ynpaxacenne 103). 1to6aBo4max mum 
yxannxeT Ooxycnme paccToanHa mina AHH3N. npH STOM 60.46Me 

Pm. 167. Axpomancleacaa accu3a. 

yeentuncsaeTal Soccycnoe paccTosnue nyven, caamme npenomnsceingx 
(KOpOIKOH AAHMI BOOHN), Tax 4TO cpoxyn 04 oToanHraeTca &whine, 
gem cpoxyc 0.p . BEi6xpax COOTBeTCIBTOW104 o6pa3om napameTpu, MU oacTaximem comtadamb cpoxycn xxyx (clan xxxce Tpex) Amur BOJIH. 
OnHaxo npH conpemermux copTax CTeKOS He yfleTca no6HTbca COB-naAelimi cOoxycon aaa ncex BHA/Ma Apia. B penyabTate HmeeT 
MCCTO °tray:pm-Intl xpomaTicam, naannaemmtl 8mopurinum cnett ntpox. 
MTH TOHKHX AHH3 connaAeHne nonowellna (POKyCa AAA pa3HNX HAM/ 
BOAR oxicanaer Taloxe ypaennearnce cpoicycnux pactrosna T. C. nos-tow axpomaTmamo. TOACTIAX We 41M3 (cHcTem) conga/Lean SO-
KyCOB elite He o3HanaeT COBHMWHHO CPOKyCHNX paCCTOOMM. 1050 9TH nocaexime OTC4HTNBMOTCH OT rnaaHWx naOcxocTeg, noacmeHHH KOTO-- 
'mix ma pamix ARM' BOJIH MOryT ONT6 pa3AMMU. A p434414HR 
B Bea/Milne CPOKyCHNX paCCTOOMM 03HatMeT paMM4He B yBeAlMeHHH 
Ana' paoutax Anna BOAR, 6aarcncapa xemy upeAMeTbi xonclnualx passe- 
pOB XMOT H306paWeHHe C IHMTHOR KaHMOH. 3Ta ntopaa xpomaTime- can ounfta HOCHT cinnamic xpomamuttencoll paNfocmu yeesu4exu4. 

Ana ee yeTpaneHHA Heofixoxim cneivanbaug pacneT. CHcTeHra, 
y KOTO/MIX HcnpanaeHu 06e xpomaTuneciace norpeucnom AAR nCex paccToaHHA o6beKTa, BOUT Ha3naHmecrna6asouo axpoitantuaosattar. Axpommaannx xxx BH3yaAMMIX NSW/WHO (Tpy6a) BUHOAHReICH 
TaK, 9T0 COMM/WWT CDOKyChl KpaCH0r0 H CHHer0 aria (X0=6563 A 
H 4=4861,); aXp0MaTH3aUMI /NM CHCTeM, npenHanHaneHmax 4451 
tpoTorpacimponancm (cpoTorpactimeCKHe O6beKTHM4 BUHOMMeTCBCpac- 
geTom COe.aHHeHHA (poxycon nag XAHH BOOR X4,-=.4341 A HAD==5893)1 
CHabH0 IWOCINKAMM Ha ceucH6HamponaHnylo OTorpacimeCicya 
IMaCINHXy. 

A66e (1886 r.) Been Ansi mincpocxonnn anoxpoitambt, T. e. 06lex- 
THEW, rile coenmpeHu 0oxycii ma 'Tex COpTOB HyHen H BMeCTe C Tem 
mpaHeHa c4epmecHasi a6eppamla AnA pammix uneTion (yHH4TOWeHa 
xposttamuttecicast przamocma c66epu4eacoll aneppaguu, nasmaaemax Mugu° . 
e0epoxpomainu4enco4 a6eppague1). AnoxpomaTu A66e HMCIOT 60111,- 
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§ 77] 	 P0Ab AHAOPAPM 	 241 

mime HpenmymecTaa nape)* axpomamanta, rue moppermpomaHu ABa 
copTa aria. OCTaK4HaACH B anoxpommx xpomaTmmecxam pasHocm 
yneaHmeHHR ycrpaHmeTcm B mnmpocmone nyTem HpHMeHeHHA CneuNanb-
HHX  (momneHcammommie omynmpu). 

3aXammeHUe. 'Ha maaomteHHoro RCHO, 4TO mpaamme, Alloro4mc-
,0HHux a6eppHmHR BO3MOWHO AHWb nyTem ycTpoRcTma cnemmaabuo 
paccmmTaHnux CAOHOHIX CITH4eCKHX cHcrem. OMAR() 00.HompemeHHoe 
mcnpanaeHHe mcex HeAocTaTmon moweT OKa3aTbCA xpaRHe caommoR a 
Amme HepaapemmmoR axnameR. flowromy Hepeamo HAyT Ha momnpommcc, 
paccmmTunam onTiocy, npemaamamemnym Aam onpeAeaeHHoR meam. Flpm 
9TOM yCTpaHAMITCA Te H3 HeAOCTaTKOB, moTopue oco6eHHo OUCHN AAA 
nocTanaeHnoR aaAamm, H MHpATCH C nenoaHum yCTpaHeuHeM Apyrmx. 

TaK, AAA 06-beKTHBOB aCTp0HOMH4eCKHX Tpy6, rAe HCTO4HHKOM 
CAyWAT TO4KH, pacnonowemme B6AH30 OCH, BaWHO cofiamAmme ycao-
BM% CHRyCOB H yciparieHne apepmmecmoR H xpomaTmmecmoR a6eppaunH 
AAA TO4CK B UeHTpe noam; AAA MHKp006beKTHBOB H 00T00613eKTHBOB, 
npeallamHameHnux AAA OTorpacimpomaHmm wmpomoro ROAR apeHmm, 
HeoftoAnmo, xpome co6aloAeHmm ycaommm cnuycon, ycrpaHeHne a6ep-
pammR, mcmawaxamnx none (ANCTOpCHA, mcmpmmaeHme nonm H T. A.). 
a Tamwe xpomaimmecmoR a6eppampul. 06beKTHAN, npeAHaaHamemlue AAA 

'Ha6A0AeHHA 06leKTOB manoR ApKOCTH, AOANCHN HMeTb BO3MOMCHO 
60Ablilee OTHOCHTeAbH0e oTnepcTme, H 9T0 nbnipmAaeT MHpHTbCH C He-
moTopumm a6eppamiumm, Hen36ewHumm npH pa6oTe C 04eHb 1.11HpOKHMH 
ny9xaMH. Mcnpanaenne xpomaTmama AAA npHoopon, npusamiatiemmix 
AAA nmnyaabHux Ha6ammeHHR H AAA tioTorpackm, paccmmTaHo Ha paa-
nue cnemTpanbnue o6aacTH nplimeHHTemmo K TOMy 06CTOATeAbCTBy, 
4TO maxcnmym 4yBCTBHTeAbHOCTH rna3a AWAHT B weirro-seaemoR macTm 
cnemTpa, a 4yBCTBHTeAbHOCTb (POTOflAaCTHHOKO6M4HOCABAHyTaBoonee 
KOpOTKOBOAHOBy10 06AaCTb. 06teKTHB monammaTopa cnemTpaamoro 
annapaTa ActiomeH 6HTb O4eHb xopowo Hcnpamaell xa xpomaTifleCKYM 
a6Oppaunm, TorAa mam 06beKTHB mamepu MOWeT 6UTb concem He 
aXp0MaTH30BaH, HO B HeM BeCbMa npeaHu acTomaTgam HaKAOHMAX 
nymmon H !coma; anpomem, o6u4Ho onTnua cnemTporpacpa paccmmTu- 
BUTCH KaK mum, TaK 4TO HeAOCTaTOK °AIWA ee macTli B 604bMet1 HaH 
MeHbaleR CTermim momnelicHpyeTcm as eget ApyroR macTm• 

rnABA XIII 
WITWIECKHE IIKTPYMEHTIA 

77. PORb Atimpparm 

Peallbable onTumecmme CHCTeMbl amoT yaomaeTmopmTenxHoe aao6pa-
)KeHHe TOAbK0 npa H3BeCTHOM OrpaHH4eHHH inmpmHu AeRmylpuinx 
ArIKOA ATIAR. Ho Ante A AA% NAelamb& CRCTem,KOTONe morn% 6u 
AanaTb npanmabHue H3o6pomeHHm Hnocmoro npeAmeTa npm ametomyrae 
pacmpuTnm nymmoa, HA orpaHmmeHme mmeeT cyatecmalloe allagepue. 

16 3ax. 2178. r. C. .11anAc6epr 
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242 	 OHTH4ECAHE HHCTPYMEHTN 	 (rn. 

Mo6an onTHmeacao clicTema--rnas noopymeHHuft H Henoopymell- 
cboTorpacImmecion annapaT, npoexammufl annapaT--n KOHe4HOM 

cmeTe pricyeT Hso6pamme npaicrnmem Ha flAOCAOCTH (wpm, (DOTO- 

nnacTuma, ceTmaTma rnasa); 06"beKTb1 HCe B 60.ablitHHCTBe carmen 
TpexmepHu. Onmaxo name muumuu cHcTema, He 6ynymx orpaummen- 
non, He nanana ou Hso6pameHHH TpexmepHoro oftexTa Ha nnoccom. 
fleftommenbmo, oTnenmue TO4KH TpexmepHoro oftexTa HaXOARTCA HA 

PHC. 168. Minnie Anacpparmbt Ha ray6Hay (boxyca. 

pasHux paCCTOAHHAX OT ORTH4eCKOft cHcTemu, H HM COOTBeTCIBrOT 

pamtvinue conpmemune HAOCKOCTH. CmeTATHaACA T04Ka 0 (pHc. 168) 
flans pesicoe moopamem cr B RAOCKOCTH A4A4, conpfmulmoil c EE. 

TO4KH A H B nalca penile Hso6pamennn B 44' H Er, a B nno- 
CKOCTH AUK npoexTHpyloTcH CBeTAUMH xpymocamH, pasmep xoTopux 
BaBHCHT OT 02/70HUBBHUA WHpHHU nymmon. ECAH 61,1 CHCTeMa He ouna 
HH4eM orpaHHmeHa, TO fly4KH OT A H B ocnemanH 6u HAOCKOCTb MM 
pasnomepHo, T. e. He nonymmocb 61,1 HHICaKOTO Hso6pamemin npea-
meta, a ABM Hso6pameHHe oTnenbHux Tomex ero, aemaumix B nno-
CKOCTH ET. 

Hem Sove Brian, Tem oTmeTnimee Hao6pameHHe npocipaHmeHHoro 
npenmeTa ma BAOCHOCTH. TO4Hee, Ha nnocmocTH mo6paHuteTcn He CaM 

HpOCTpaRCTOCHHHfl npenmeT, a Ta time/cart Kapmutta, KOTONHABAAeTCH 

npoelumeft npenmeTa Ha HemoTopym HAOCKOCTI, EE (HAOCKOCTb ycra-
HOBKO conpmennpo OTHOCHTeAbH0 CHCTeMbi C IIAOCKOCTE40 Hso6pa-
WeHHH A4A4. 1.1eHTp0M npoexumH cnymHT onHa H3 TO4eK CHCTeMbi 

(geHTp BX0AH0r0 spamica onTnmemoro HticTpymeHTO. 
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§ 78. AnerrypHen Am4parma, BXOAHOI1 H BECCOAHOA 311B4HH 

THICHM oopmsou, Haammme orparnmeamuumx anapparm, poab KOTO-
pNX mrpaTb Hpafl (onpaea) aHH361, cymecTeemo AAA BCHKOr0 
onTumecmoro mecTpymeHTa: OT BeAHMHHM H noaomeHem mmatparm 3aBH-
CAT OfleTABBOCTE. H306p3WeHHH, HpaBHJIbHOCTI. pucyHma H ceeTocmaa 
mucTpymeirra. 

fium(Pparma, orpaemmmeammmam nymom meAcTepouvx Arlen, HOCHT 
Ha3BaHHe anepmyptiofi duag5paysta. Kam vice ymaeboaaocb, ee porn 
MOAeT BUBOAHRTE. onpaza HOCOA-AH60 JIHH3bI HAN cnenmaabHam Ama- 
cpparua BB, ecam sTa mmtupparma cmabHee orpaHammeaeT nymme ceeTa, 
mem (wam mum AnepTypHam milacpparua BB Hepeaao pacnonaraerca 
/dewily oTmenbHmue KOM110HeHTBMH (AHH3BMH) CAOWHOH OHTHileCKOH 
cmcTembl (pmc. 169), HO menmeT 6brrb pacnoncomeHa H nepem CHCTeMOH 
Hint novae Hee. 

Fscam B—Aeticnnrrenbliaa anepTypHam mmupparma (pmc. 169), a BI  
H By 	mao6pmeemm B nepeAHeil H salte' macTmx cmcieubl, TO 

PAC. 169. BB— anepTypeam amagaparma, 	eTomeofi apamo 
maaeoll epamom CHCTeMM. 

ace aymm, npoutemunre mepee B, npoRmyT mepea B1  B B2, N . Ha06opoT, 
T. e. n106am H3 Amacpparm B, B1 , B2j orpaHmmmeaer aeTmeHme nymmm. 
,IleficTeuTeabHo, nym, npowennal mepee Epall B1 , o6meaTenbeo  npoq- 
'AeT mepee COOTBeTCTBTOUHel mpaft B, m6o 9TH TO4KH conpromeHu. 

acoomum 3Ramm0m HambumeTcm TO 03 aencilmenbtimx oTeepcTrat 
BAH HX meo6parmeratt, moropoe cmabHee acero orpaHmmumaeT:exommunitt 
nriok, T. e. 'MHO nog HaHMCHEIMHM yraou H3 TOMKH nepecemeHmm 
onTemeceofi OCH C nnocmocTbm npermeTa. BILWOMUM 3pa4KOM 11351,1- 
BaeTCH oreepcTme NJM . ero mao6pomeHme, orpaHmmueampumee BIAX035HUHR 

B2B2— 

16* 
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244 	 OrETWIECKHE HHCTPYMEHTM. 	 [rA: 

HS CHCTeMM 	OWBHAHO, BKOAHOR H HMX0AHOR vomit agamong 
conpmeggmmg no OTHOMeHHIO KO gcen cgcTeme. 

Porn) ggoAgoro spat= MONKT grpaTb TO HAM ggoe otnepage 
(onpana OHTHKH, cnegmanbgas xgacpparma) HAN ero gno6pawegge (Aen- 

. . , :1 	S - - 
- z , Or 	s 

k • .p, 	t" . , 	_ 	, t , , 
k. -, ‘,..., 

c: at - 

-- \44, dr 4 rilliq 0010°1#%e 
, , , 
ci 1 
1 
t t 

1" 
k 

Pm. 170. rpamoya Hamm cBera mrpaer 	Rumor° 3palma manta. 
- 

CTBHTeAbH0e HRH mralmoe). B HeKOTOpMX BANCHUX CAy41151X mso6pagme- 
mun npeAgeT eCTE. ocgetgeggoe oteepcTge (ganpggep,igeab cnexTpo- 
rpa4m), npnyeg ocgemegge o6ecnengsaetca gegocpeActseggo HCTOW10•- 
KOM cgeTa, paCHOACMKeHHMM HeAanaco OT OTBepCTHH, HAN npg nomouta 

c, 

PHC. 171. rpaiouta mobpawelum HCTO4HHIG8 teem ;rpm poib 
molmoro H auxotioro apaqicoB aptcremm. 

gcnomoraTeabnoro gonAegcopa. B taxom cxygae g SHBHCHMOCTH or, 
pacnoncogengs p0Ab ggoAgoro spagga mowet grpatg rpaggga HCTOLL- 

HHKS (PHC. 170) HAN ero H306PSWeHHH (plc. 171), FM rpaggga KOH-. 

Aegcopa _One. 172) H T. A. ECAH anepTypnaa AgaSparma maim nepeA 
CHCTeMOR, TO on COBIMAKeT CO BKOAHUM 3p8THEOM, a guxogumg spay- 
KOK HUTCH ee nsogpamegge STOR egtteme. Hum OW{ noun =AN 
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245 

extrema, TO ona commaket c akramAnam apamcom, a axcaxam spamcom 
51130TCH ee Hso6pas(emie B cHeteme. Ecna anepTypHas Aampparma 
nemHT mina amtems (CM. pim. 169), TO ee H3O6pamenNe (BB),  
B merle/men gam cHcTemm enywHT sxmam apauom, a nso6pascemm 
(BR) B saAHeR gam CHCTeM61."111,1X0AHUM. WOA, 110A KOTOpUMmuterr 

pankyc mcoMmro apasma H3 TOMAH nepecesemm OCH C 11AOCKOCT1,10. 

npenmeta Hasametca oanepmyputim ymomD, a yron, non moTopum 
BHACH pamgc suxoAHoro apakma H3 TOMAH nepeceserma OCH C HAO-

CKOCT610 H3o6pawerms, CCM yron npoemtpu. arm, npoxoakutke mepea 

meHTp 0 anepTypHoR Ammpparmm, HOCHT HA3BAHH3 ZACI8NUX Apar 

PHC. 172. rpamiga xotutencopia ANHUI mrpaer poab BIOJAHOCO 3pa4KEt 

rA3BHEIR nym AOAMCH lip0X0AHTb H sepes ueHTpu BX0AHOr0 H ma10A- 
nor° 3M1KOB CHCTOIN, H60 3TH - TO4KN conpsnxenu C nemTpom anep- 
TypHoR Allacpparmm. 

§ 79. Ammtparma num spekma. Moan 

AnepTypHaH Ammpparma, a CACA0B8TCAbH0, H BX0AHOft B BEIXOAHOW 

31ANKH onpeAensmt co6oR limpHxy (oTkeptrxe) AKTHBHUX nymma, 
T. e. BMW Ha pC3KOCTI, x3o6pamema H cseTocHny mmTpymeHTa. 
OAHaxo me om 8CAKOil 11104KU npeAmeta Arm, npoweAume sepea 
EXOAHOft spasm, npoRAyT mepea onTa4ecKy lo exctemy H, eneAosa-
TefibH0, H304113STCH ell. JfeRennutenhno,nrIOK OT TOMAH 1140pmc. 169) 
nenmcom minget nepeAmom /away cxeTemm, H Tot= Al He 6yAeT es} 
xao6pmsena. firma of TOMAH N 4ACTH4110 npoRAeT sepea cacTeMy H 
Aact H3o6pamtHHe, HO ocseutemmeth ero 6yAeT npHymembineHa, H60 
sacTb nymia MACWAHTCH onpaaoR A1H361 L1 (BHH63THp08311110. 

B pacemoTpemiom carme none sputum cacTema 6ano orpammexo 
onpanon nepeAmell AMON B Apyrkx enyvasx Orpamisehke nova 
apemis co3AaeTcl Apyrkmn sacTsmx excleMa MMI eneturammoR duatfr-

pazitou nova apemum. flone sperms onpeAtnitrea montypom nepeAmen 
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246 ORTHMECRHE HHCPYMEHMI 	 frit. mu 

AHH3b1 Hall xonTypom mao6pawenno lona-auk, ma Allativarm, B 3aBH-
CHMOCTH OT Toro, 'taxon H3 nen 3111X xolitypoa BHAell H3 neHtpa 
BX0AHOTO apamita noA HaHMeHbLUHM yrnom. &rot xotiTyp, peaamma 
HaH 0306paWeHHUR, HOCHT namanHe axonnoro oxna HAN Alma (S'S4 Ha 
pm. 173), a AmaApparma, mao6pawenmem xoTopofi on Hansetco, x 
6yAeT CATKHTb AnatOparmoft noao apelmill (SS Ha pmc. 173). 

Pnc. 173. allapparma HUH 3pelnin (SS), Bx0ABOR 	WS') 
H nuxoxioll Alm( (SffS") cncTemm. lia 9ToR we cxeme nOica3aHm 
anepTypHail anupparma 013), Bx0AHOR 9pagoit (cc) n BwxolHoR 

apaHoK (aa) cncTembr. 

pealtoro orpantimeHoo nOAH meo6xoammo, icro6m S'eS'coanaaano 
c naOCKOCTWO oGIalaa, T. e. SS newaao B naOCKOCTH, conpowenHon 
c oolawrom OTHOCHTeAbH0 B gaCTHOCTH, AAR Tpy6, npamanameH-
HmX K paccmotpelim Aaaelaix 06-beKTOB, SS AORWHO newatb B raaanoR 
(1)0KaabHoR naOCKOCTH arbeicToria LI. 

I-Japan/lam tulepb K paccmoTpunno aawneflinox onTmmeacox mHopy-
meHTOB. Onrnuetecicam aucmpymenntom Hanmetal comeTaHme AHH3, 
aelama, n Apyrax acnomoraTeabHmx macteR, apeamaliamernme 

pewenno TOR BAH HHOR aanamm. 

§ 80. OoTorpaSntlecnnti annapaT 

(DOTOOOrbeKTHB H xamepa aanapaTa (pmc. 174) KoHcTpyopyloTco tax, 
4T06b1 mOWHO 6mm) 110ATHITb peaxoe mao6paweHoe npeAmetoa, Haxo-- 
Aamoca Ha TOM HAH HHOM paccTannim OT 06teKTHBa, B naOCKOCTH 
cBeTotlyBCTBHTeabHoR naacTinum. "OA HaBOAKH nimmelmoTal pamme 
npmcnocoonemin (nepememeHHe ootextoaa mam ero otaeabHMX qacTeR, 
nepemememie naaCTHHKO. YmeHbilitHHe anepTypHoR Anwpparmm noaao-
ameT ynymluotb eray6aliya cpooycoporocH, T. e. peaxo oTO6pa3HTE, Ha 
naoCKOCTb paanmo yunentime gaCTH oftexTa (cm. § 77). 14ameHenme 
anepTypHon Amackparmm caywoT B TO we apemo 	H3MeHeHHH KOAH- 
liecTea ceeTa, nocTynaloinero 	annapaT (cpeTocmaa). ()6mmHo (DOTO-' 
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FAA3 KAI( OBTRUCKAA CHCTEMA 
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annapaTe nonyvaeTca ymeHbmeHHoe H3o6pomeHHe ofteHTa; B cospemeH- 
Hboc annapaTax cfpeporrco K nonyvemno xopoineft peamom C TeM, 
4T0614 HAleTb BO3MOA(HOCTI, nocneammero penHvemmi CHHMKA. 

036 .beKTION HenpepbIBHO compwericmyx)TcH B cmucae coHeTaHHA 
xopomux xavecTH Hao6paxtemin CO CBeTOCHA01, T. e. BO3MOHCB0 60Ab- 

ocHeu4eumocntb/o H3o6paweHHH. OCBelKeHHOCTL. H3o6pmemin pamia 
aleTosomy noToxy, meneHHomy Ha mammanb HsoopaxeHHH, T. e. man 
ymaaemmx oftexTos nponomoHanbHa nitou4adu anepTypHoll Am- 
Oparmu, geneHHoft Ha goadpant 4)01CyCH000 pACCTOAHHA 06beKTHBA. 

Pnc. 74. Paape3 npocToro LboToarmapaTa 

3To °Taw/Lame H 11113bIBBeTal ceentocustn2 ofitexTHHa. Hepenmo CBeTO-

C11/10ft HBRIABalOT °Tam/Lea/Le duamentpa MAKCHMaAbH0/1 xmaclwarmbi K CPO-

Kycliomy paCCTOHHHIO 11 CMIITHIOT OCBell1eHHOCTb nponopumomanbHog 
'mamaTy CBeTOCHAbl. lipammbHee Ha3b1BaTb 9TO onlowehme OIVIOCll-

mesbnuAt omsepcmueAt. TaKHM o6paaom, peTocHna HamepneTcs Iowa - 
TOM OTHOCHTeAbBOTO OTBepCTHA. OTHOCHTeAbB0e omepcTHe nymmix 
colvemeHamx OfileKTHBOB AOXOAHT AO 1:0,9 npH OTAHMHOft pe3KOCTH. 

§ 81. raas xax onT 'mama can ema 

Ina no cHoemy ycTpotIcmy (pnc. 175) ABAReTCA B H3BeCTHOM cmmcne 
allanorom cpoToannapaTa. P0Ab oftexTHHa HrpaeT COBOKyllHOCTb npe- 

nomnmouvx CpeA, COCTOAKINX 113 BOACHOICTOR MATH A, xpycTanmca L 

• CUKAOBHAHOTO Tena Q. 
liaHoaxa Ha pEBAHMHO ymaneHHbm npenieTm, BOCHUM/1 HaanaHHe 

agmomodatym, nocumaeTca nyTem mummoro yCHAHA, Hamemnouterer 
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PHe. 175. CxemaTHvecHHA paapea 
Num. 
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ORTHUCKHE HHCTPYMEHTN 
	

[Tn. gin 

HPHBH3Hy xpycTaaHaa. flpeaeau paCCTORHHH, B IcoTopmx B0310:0KHA 
aKKOMOAMA, HOCAT HaseaHge &Ana 	 Ji H 6440/C4C4 TO4CK. m Hop- 
manbHorornaaaaaabHaaTomaa,(paRcHpyemaa6eaycHna,newaT B 6ecgo- 

He9HO;TH, a 6/11MM/ft—Ha PaCCTOR- 
newc8uteetor Boapacn (PT 10F.m 

AAHABaAllATH4eTHHX)10 22 cAl—ric CO' 
poaa roan). B 6oaee HONOIAOM BQa.. 
pacTe npeaeam aagomomagg CY' 
)KaMTCH elue 6oaee (cTapaecnaa agar 
H030pK0CTO. Fkpeaao acipenmoug 
ram C HeHOpMaAbHNMH npeneaamm 
aKKOMOAaHHH rice B MOAOAOM BOB. 
pacTe: 6aHaopyme, AAA. KOTOpNX 

AaAbHAR TO4Ka ACHOIT Ha KOHe4HOM 

paccToHHHH, HHoraa Ha 04Bilb HB60Ato. 
1110M,H AAAbH030pKHC,C3BBAH4BHHNM 
PaCCTOgHapi 6ANWHBH TO4KH. 9TH 
HenocTaTau MOryT Obab mcnpaaneHm 
npHmeHelniem AOHOAHMTBAbHNX 2HH4 

paccetmaggugx HAN co6HpaTeabHux 
(04KO. 

Ha pHC. 176 BaLUTPHX0BaHHNB 
mecTall0Kan1B4M, KaK pacnonomeHm 
o6nacTH, acHo pasinmemme rnaaom 

B npeAenax AoctynHon eMy alocomoAalom, T. e. o6AacTH OT 6nHwHen 
TO4KH Ap  AO naimen TO4KH A, . HopMaAbuwh rAa3 (a) B COCTOBHHM 
AKKOMOARp0BaTb 06AaCTb OT Ap = 10-22 cm Ao 6eciome4Hoctm. AnA 

Ar 
/ 
	 ,A 
t ee 

A 
0°0 

 

PO  

 

  

  

p 
	

a 
ien 

PK. 176. BAHNHHO (4/ ) H mamma 
Aa4BH AAA raaaa Hopmanmorts (a), 

AmbHoaopxoro (8 

(4r) TOW motomo, 
6nH3opyxor6 (6) H 

6nHaopyHoro Num (6) 06/MGM agaomonaumit npH6JupaeHa H orpaHmema 
Ha caoeft aaabHen rpaHHne. AAA RainilloaopHoro ram (10 Havana o6- 
AaCTH aKKOMOAaAHH OTOABHHYTO, a Aaabiffla TO4Ka AMMT Ha ontima- 
MeAbliOdt PWCI4OFIMUU, T. e. 3a rnaaom. E)To anagaT, 4T0 aanbacPOPKNO 

cnoco6eH paCCMaTpliaTb AMUAUde WI WI, T. e. CBOAHTb Ha  ceT-
vaTylo 06ono4xy He TOAFIKO napanneigime, HO H cxonameca Firm. 
Maim o6paaom, onmecaaa cHna 6aHaopyaorn raw 6onEane, a gm-
11030pKOP0 meublam, nem.Ana Hopmaamoro. 
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§ 81] 	 raA3 KAK onumexia CHCTEMA 	 249' 

AnepTypnaR mackparma ocylmecTnaReTcR B rainy paitylKnott °Roney-
KoR (tpuc) I, onpeAennwageR qnneT rnasa» H OnaAannneR oTnepcTnem 
nepemeHHoR nennwmm (spagoK rnaaa). lisoopmeme apatwa B nepeA-
HeR onTwwwwil RacTH rnaaa (KaMepa C BOAAHHCTOR enroll) onpeAenneT 
co6oR awcoAHoR vatic:no); OH nowru connaAae.T C peamwum apawcom. 
1/13meHemw AnameTpa apawm HrpaeT Ty me pow', 4TO nameneHne anep-
TypnoR AHaWparmm B (POT0061eKTHBe: perynHpyeT Aocryn cneTa B rnaa 
H HameHneT rny6HHy WoKycnpowm. oTorpackwiecKoft nnacTHHKe anna-
paTa COOTBeTCTByeT cernqatnag o6oso4Ua rnaaa R, cnomaioeycTponcTeo: 
H cpyHKUMH KOTOpOR onHcaHm mime (cm. § 185). 

PAR mnornx 4HCTO oninmecxnx 3a4a4 npenomasnoutaR cncTema man_ 
MOWeT 6MTb samenena npu8edeuibtit 2111130M, nocTpoeHHblM H3 oAno-
popworo npoapagnoro Beingcm H HMeI0IgHM CdleAyKHRHe nOCTOAHHble 

(n0 rynbcTpanay): 
Hpenomasuoulan cans B alionTpnRa ...... . . 580 
Anima rnaaa 	........... . . . . . . . 22 MAE 
Pane KpHBH3HbI KpenommimweR 'weep:noun . . 5,7 AlAt 
H0Ka3aTeAb npeA0mAeBna CpeAm 	 133 
PaAllyc ApHAH3Hm CeTganin 	 97  AIM 

TaK KaK n306pauenne n raasy noaymaeTca nnyTpn cpenu, oTahmnott or 
aoaayxa, TO nepeAHee H aaAHee OpKycHme paccToming rnaaa He pasHm 
Me Ay co6o11 (17,1 H 22,8 .MA), H, caeaonaTennno, yasonue TO4KH. 

rnaaa He cormaAamT C rnaimmmH. Bnpomem, immay 6AH3OCTH ncex 9THX . 

T04eK NX ROAM° npaimplecnn 0613eAHHHTb B onmu'iecxua germ) 
imam. 

3nopoaufl rims B oftem HONCHO paCCMaTpHBaTb KaK nenTpnpoaan-
uym cHcTemy nonepxnocTeR npauteHnH. Crporo ronowl, 9TO O4eHb He-
compwenHan cHcTeMa, H60 B Heft ACHO nmpameHm H cOepnmecKan aRep- 
palls% H aCTHFMaTH3M HaKAOHHIAX ny4K0B, H 3Ha4HTeAbH3AxpomamecKaa 

a6eppannn. ()maw ace 9TH HeAOCTaTKH O4eHb mano gyBCTBylOTCA Ona- 
roadpn pHAy oco6eHHocTeR rnaaa. TaK, cepepnvecKan a6eppannn He oveHb. 
nameTna, noTomy 4T0 pacnpeAenenne OCBeineHHA B mama pacceannn 
nepannomepno H camaR cnernaR H CaMaA BaWnaA AAA amenbnoro olny- 
inennR gaCTb nRTna O4eHb mana; npn CHAbHOM we ocnelnennn, norAa 
6oxosue RacTn xpy)KKa paccenHHn mornn 6u ;Lam ce6R 3HaTb, CHAbH0 

ymeHbwaeTcn Anamen Rpaww, 4T0 ynywnaeT Auto. ACTHTMATH3M 

HaKAOHHMX nytmon 1104TH neaameTeH, n6o CHOCORHOCTb CeTgaTKH K xo- 
powemypacnoaHamwm6bicTpononnwaeTcnOT nenTpa aspasm; no9TOMy 
nao6paaaense xamcAoft 0/wcHpyemoR TO4KH 6e0003HaTeabH0 ITHBOAHTCA 

Ha . OCb rnaaa, npoxoAmnyw Repea camp° nuronnyin Ram unman. 
(aienTpasbnaR AMKa, CM. § 185). HeAOCTaTO4HOCTb nons velum 9TO1 

mason pa6o4efl gaCTH npenocxoAno KomneHcnpyeTcs n0ABIOKHOCTb10. 

rnaaa. XpomaTmecKan a6eppanng npanTmem nesameTna, noTomy 4T0- 

611e116 myacTanTenen Awn K cpaannTeabno picot macTu cneKTpa. 
KomonKanam yitaaamibix (PaKTOpOB npHBOAHT K Tomy,t1TO Hopmans- 

HbIR rnaa (103BOAReT O4eHb xopowo cywmb o nnenmem nue npeameToml. 
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250 
	

011TWIECKHE HHCTPYMEHT11 
	

Ern. :an 

OaHaK0 BCJItaCTBHC xapaorepa crpyirrypin cereaTotl 060/1011K11, COCTOH• 

We I* H3 OT.11.ellbHbIX snemeHroo, rnaa Bocriplunimaer KaK 	 Ape 

PHC. 177. ileficione oninmeceon cetremm oa 13100016111 yrn000ll 
paamep nao6pansemie. 0— onninenoill nem? ram; h — ray 
6mia rnaaa; AB —npelotter; ab — ero nao6panienne Heaoopy-
miaowed may; (1) — gam apexes+ He000ppeeinioro ram; 
(eh' —H3o6paRceene amnion o may, soopyxcennom OHT/111e- 

cxon 	E; cy —yron apemen Booppicennoro rnaaa. 

TOLIKH 061*nm, CCJIH OHH HaCTOJIISKO 611113KH, 	o6e liao6pancaiorcs 
na onHom anemenTe CeTHaTKI4 Ocon6omee). Tanlim o6paoom, ymacron 
npenmeta, noo6pancenne xoroporo neeurr Enna rpamnt, onpeaeneemalx 
crpywrypoil CCTIMTKH, nocniminimaerce KaK TO11Ka (Tam Ham:same 

Ouauo.aozugteocan 'myna), 11 lineaxoe pacno-
onaoanne neranen B npenenax 9T0r0 yeatrica ne-
B03MOHCHO. BeJ1111141Ha TaK0r0 yeacma 3aBHCHT, 

KOM11110, OT paCCTOHHHH ofteera no rnaaa 
mower 6b1Tb onpenenena ymos ape Hug , o6y-
CJIOBJIHEIHIOLUOM COOTBeTCTBeHHbal paomep H3O. 

6paecenne (pea. 177), il6o anamerp nao6pance. 
HHH ab = rne yron opaline, h — ray-
6nlia rnaaa (or orrrneeceoro iienTpa 0 no , 

PHC. 178. Teri-Semi CeTHaTKH), paonan Ansi cpennero rnaaa 15 ni.m. 
MIIHIIMaJlbHb1Pi yron opaline, neo6xonniabiti Ana 
pas/ingenue ?Juana, HOCHT Haoliainie 0113UO• 

itozemecaoto npede.abaoto pita palien Ansi 
neameip gonna 5 Atm, neeoopyinennoro rnaaa npnonilowrenblio oduod 
mown xarnala npome- Atuayme OnHaeo mem anamenne yrna pas-Ripon paspmea 1 sac 

Elia H011131111eHH011 paape- 

TeJIbHOTO o&beitra, nmennnero 	110Ka3a11Hbal 
na plc. 178,a (KpraoK JlaaacobTa). Yraom paapemetiaa C1114TaeTCH TOT 
yron, no.a KOTOpb1M onneii npomencyTon paapbnia, euie OrIeTJIHBO ycit- 
HHHJIHHHOMblft acribrryembim. 3a emmau,y OCTp0Tb1 3peHHH npallamathT 

Ann accnenoonme OCTp0Tb1 
apeone. a — eppliox JlaH-
nonbTa: implioe Roman) Ha 
Oenom opone; Hapynaimii 

peweHne neTaneil zieBooppeentimm rnaoom VICHEITyeMb/i1 Amgen naTa 
meet B ammo ciopoey mien macro ripli yummy!, 11TO Haanionaembla 

; o&beer xopoino °coalmen. oplieernpoeaH 	paapma 
6 —often' .11.11H ricimno- 	06blinio ucribrranue paopewalouieil cnoco6- 

HOCTH Nina 11p0H3B0,aHTCH C 110M0111,610 Hamra- walonierl CHabl rnaaa. 
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5 82) 	OIITHIIECKHE IINCTPYMEHTbl, BOOPYWAIOLLIHE rna 	251: 

ocrpory speHHH, xoropon COOTBeTCTByeT yron paapemenun B 1 ' . OCTp0Ta 
aperam paaHa 1 /2 , eCali MHHHMaablibIli pa3pewaemb1n yron paean 2", H 
T. A. 3aBHCHMOCTb yrna paapecneHua OT oceenceHHOCTH rem BAH 
nopmanbnoro rnaaa npneenena B rmacecnenytomen ra6anne. Ha Hee 
BHBHO, 4TO ripH xopowerl OCBetHeHHOCTH (CBbIllle 100 ./110KCOB) oerpora 
specula nopmanbHoro masa HeCK0AbK0 60/11,We eaHHHUS. 

Oceemeeaocrb 
@ma B molten 

Yran paapemelma 
B muHyrax 

OCBelaeliflOCTb 
(poHa B wolicax 

YrOJI paapemecum 
B amerrax 

0,0001 

o
o
p
  
-
  t

o
  

--
--1

"
4
0
0
 CO

N
-C

m
 0,0005 

0,001 
0,005 

1
1
  

0,01 
0,05 
0,1 

Talcum o6paaom, npic manha ocHeuleHHocrfix paapelnaioulaH cnoco6- .  
HOCTb Nina mower 6b1Tb I'Opa3a0 Menbuie 1' H BOXOLIHT BO 1 ° . 

1IpH6nHacaB npenmer K raw, Mbl ymenbumem Ty Ham npenmera,. 
Horopaa ehipeaaerco npenenbmam cpnanonoricHeccutm yrnom, H, cae,aoea-
renbcco, nonynaem BO3MO/KHOCTb paancalarb 6onee Meinuie neranu. Oaxaca} 
npH6nHwerme o6 -bewra orpammeHo CHOCO6HOCTWO K aKKOMOAaH1111, H AAA 

HopmanbHoro rna3a HaH6onee y4o6Hum occaableaercH paccromme 25 Cat 
(paccroHnHe Ham/winner° apenHH). ,genaa ycHnne, HopmanbHuft moao,aon 
man mower paccmarpcmarb npenmer H C paCCTOSIHHA KO 10 CAI. BAH30- 
pytaftl rna3 nonycHaer ymeHmneHme 9TOPO paCCTORIH6H nosromy mower 
paarninarb 6onee manacle neranch )11anbHo3opructi rima, B IlaCTHOCTH rnaa 
HOJKHASIX =nen, aarpya,HaercH B pas/nivel-mil 3,eranen (Hanplimep, nreince). 

,11,anbnellwee ynyinueHme pacno3HaBaHHH neranell BO3MO/KHO C no-
moulmo onawHemacx ripH6opoe, nalownx COBMeCTHO C rna3om H3o6paweHHe 
Ha cernance. OrHoweHme AnHH 9T0r0 H3o6paacemoc Ha cerHarHe B cny-
'me HoopyweHHoro H neeoopywennoro rna3a H naabmaerca yeestmeratem 
orrnacecHoro HHCTpyMeHTa. ComaeHo pHC. 177 OHO paBHO OTHOIlle- 

tg 
HHIO — , rite 	H cp—COOTBeTCTBeHHO yraca apeHHH, 110a KOTOPLAMIL tg 
npeAmer BHAOH 4epea HHCTpyMeHT H 6e3 Hero. 

§ 82. 01ITH4eCKFIe HHCTpyMeHTM, BooppaaJouwe raas 

a) ,Ilyna— npocraa cncrema (on,Ha Hall HeCKO/IbK0 1tIti3) C He60nb-
HIHM 1:110KyCHbIM paCCTOHITheM (npHMepHo OT 100 )1,0 10 MM). MHHMOO 

ylienmenHoe H3o6pawetme nptamera nonyclaercH Ha paCCTOCIEHH Hallay4-- 

utero speHHH (250 AM Ann Hopmanbnoro ram) HJIH B 6eCKOHe4HOCTIL 

T. e, paccmarpasaercH rnaaom 6e3 ycHnicH atacomonau,HH. Hot o6oux 
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:252 	 OHTHMECKHE HHCTPYMEHTbL 	 [Va. ant 

cnoco6ax npnmenegan gnu yaeannenne, ezo Aanemoe, nparrnsecgp 
OAHO H TO we H polio 

tg  (82.1) 
Igo 	f 

(CM. ynpawnetute 104), rile D pactromme Hamarnuero spouts, it 
j-- (pogycnoe paccrosnme gnu. Tag gag D = 250 MA, TO 061:14R0 

npumensemble gnu /tam yseametnte OT 2,5 Ao 25 pas. RAH 6rin3o-
PYgoro raasa D stembate n, caeaosaTeabno, ayna ogaszoaew mettbAtylO 
HOMOIllia B pacnosnartalont Anraaa. 

6) 1140gporgon. DAB nonymenna 6oahunix yanattnetunt upstmensuaT 
mngpocgon, npeacTasaatoutatt B npintattne gomEnntanmo Asyn Tame-
c 	CHCTeM-0613eKTHBH H ogyanpa, — pastartenHEIX att alpts•pabn 
pactrognmem. ECAH cpoxyclibte paCCTORIIHR 01511eKTHBH H ogyaapa COOT• 

BeTCTBeHHO A H f2, TO cflogycnoe pactrosame nen canvas ecti, 
f == f 2/ A rite A— paccrognme meway 43ogycamm ofienx cncpm (CM. 
ynpawnegne 96). Yseamenne, alumestoe sompocgonom, 

D DA 
N 

Tit  fife ' 
(82.2) 

monceT oblTb caeaano ovum 3Ha4NTeBbHb1M. Tag, ganpastep, nptt 
_A= 2 ma, /2 =-15 MM, A = 160 Am umeem f = 0,11 MM H N =1335. 

i 	 6r '

- - -171".  

if, 	
a.:41 

4 Or 

1 	 Ss- ••--. 
fillrl ir ir B rIAIOnailliggilli 1 1 	1 	...z..:44frof i e - _ 1 

i - - - , 	a.......f.- 
a  

Pic. 179. Crentanneme ino6paxemte xoika aria B mmcpoucone. ..91 -06sex- 
MB; S2— ogyaap; AB — gpcasteT; A'S' — fiScumireamon mao6paaietuie, wag- 

Noe o6-beicrithom; A"B" — mime nao6pantemie, Bummoe B caplap. 

Bnpo4eM, nonesnomy yseannemno, Amemomy MHICPOCKOHOM, Liman 
npeana awppagintomtue aBAelllifi (CM. ra. XIV), H noptomy npnneAennun 
putter 'meet MOM, °punt-Implant:waft snasenne. 

Cxesta osruntecgon CHCTeMbl mtwpocnona TIOICHaakia na PHC. 172. 
Maawil o6:begz AB tlismeutaercst B6/1H3H rnaanoro $oxyca F 9044c. 
THB8 Sp goTopw9 aims ero yseattmentioe BeACTHHTeabH0e HOO6p83CO, 
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82] 	OIITHIIECKHE HfICTPYMEHT61, BOOPYNCAIOLIIHE TJIA3 	 253 . 

Hue 	NB' paccmaTpuemor ilepea oxyngp S2 Tea, ino6b1 yeengeeg- 
Hoe min/aloe geo6pamegge 	Bit nonyvanocb Ha paCCTOCIHHH nymwerci 
apemm OT Man RAH B 6eckoeeenocTe (ga6moneene CHOKOtililed 

30AI). Cs6a cnoco6a ga6monelow OAHHaKOBO IIIMITOA11b1 (CM. patapa 

o nyne). 
OT npenmen x ofrbexTeey ceeT notrynaeT tutwont.g{i Ily4KaIdH, 

• BEKHO BAH HC110/16313BaHH51 60.1bWHX CHeT0B6IX HOTOKOB H cnyiune- 
paapewarowet1 cnoco6nocT0 meapocxona (cm. ra. XIV). ax xax 

cameo B amapotaone ga6monaantg He-
CBCTHLRHCCR o6rbearbi, TO AAR ofiecne-
megeo umpoxgx nytnwe 13a4KHO HMeTb 

camel/mune OCBeTIITeabH0e 3ICTp0/4CTBO 

(xoenegcop). .06-beanw mexpocaona, 
pa6oTatougitt umpommu nywcame, non- 
acee yA0BlIeTBONITb yCJI0BH10 annaea-
Tama nag TO4KH B6.314341 ckoayca; Tpe-
byeice 'mance xopowag axpomaTpagag 
(axpomane anoxpomane). Xopounitl 
06beHTHB COCTOHT 	MHOTI4X ARM 

(HHOTAa cebnue 10). 
PHC. 180 noxasbmaeT paapea KOHACH-

copa H cpaeggTenbeo npocToro 06-bee- 
THBa meapocaona. CBeT OT Ilpenapwra 

name-eel' o6-berreaa, npoxong gepee n 	1 OA Di 1-11C. a uv. raepee xoeneecopa H 
noaposgoe cream). Baaronapg ABaeH1410 eecnonowro 06rbeKTHBa MHKII/0- 
ITOJIHOTO eeppeggero OTpaIKeHHSI AO 	 cxona. 
0617eKTHBa moryT notrre JIHIllb Te Arm, 
xoTopne COCTaBaSHOT BeyTpe treana xogyc c anepTypoli OKOJI0 42°. 
3TOT yron moweT 6131Tb yeenutteg, a cnenosaTenbno, yeeneveg 	cee- 
TOBOH IIOTOK, nocTynwougn1 B 	 ecnn Meer° cyxgx ob-pea- 
THBOB npnmerenb umAtepcuoutote, npg KOTOpIDIX npoceeT meanly no- 
KpOBHIDIM CTeKROM H 061,eKTHBOM eanonggeng MCHAKOCTWO—Roaoft 

macnom. ripe cyxax cecTemax eanetme noapoenoro cTeana gmeeT gale- 
creel-woe egagesge B npyrom OTHOIlleHHH, H60 TOTIIIIIIHa cTeana BaHaeT 

ma Benxi-may ccpepgaecxot1 a6eppagge. flosTomy ece pacmerm o6-bewrg-
BOB AeaalOTCH B npennonowegeg, 4TO TOJIHIHHH. IlOaPonnoro cTelolA 
paega 0,17 Atilt (0,15-0,20 mit). Bo 'Kea CHAbHIDIX cyx.ex o&begnieax 
npemeggioT e gacTostwee spells( Koppeicguomipo onpasy, noesonsnowylo 
HeCK0AbK0 H3MeHATb pactroome memmy eepagemn H HIDKHHAIII Jun-learn,' 
o&beaTnea, 4TO naeT BO3MOHCHOCTb y11144TOWHTb apepetlecayw a6eppa-
HMO TIOKpOBHOM treane gecooTi3eTtreygligett B cArme 
zomozeumod ammepote, 	noapoenoe CTeKJIO, gmmepceoegag HCHAKOCTb 

H CkpOliTaablia51 =Hee 061,ex-rime gmeloT onwtaaogba1 noxaeaTenb ape-
plumage, mamma acapoBauro uttuta gmeeT mixaaaro seagull% 
TaK ;tax ee MOBCHO HOMIleliCHp0Baib HalleHeIlHeM TOTLUAIIHbl ammewasni- 
,Horo Aftwi mezicAy 110KpOBHMAI CTeX11014 	o6i)eicraactet. ieltatepcgostue 
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cHcTemm HMCMT aawHoe anageHne Taxwe Ana noabnueHHH paspemam-
mett cnoco6HoeTH mmxpocHona (CM. § 87). 

Oxyaffp pa6oTaeT y3KHMH 'WUHAN, HO ape 3TOM RpHX0AHTCR 
HMCTE. ACZO H C HAKAOHHMMH nytmamm. 1109TOMy B oHynsipe CITCMHTCH 
K ncnpaAneHnm acTHrmaTHama, KpHBH3HM BOHR H XpOMATH4CCKOA a6ep-
paum (CM. § 760* 06ICKTHB H okyncip mimpocHona Aenalcaca 
cmeHlogmH, Taft 4TO MO)KHO flpHMCWIT6 paanimble KOM6HHA4HH B 38BH-
CHMOCTH OT saAati. MBCCHBHMR IBTATHB H TUAATCR6H0 BMIIOAHeHHEIC 
npHcnocooneHHH AAA nepeAanWeHHH HOABHWHMX HacTeli miwpocHona 
COCUBAMOT cymecTneHHym 4BCTE, xopowax annapaToa. 

B) 3peTeabewe Tpyfiel. 3pwresbable,Tpy6u (TenecHonu) aoopyw 
wamT rna3 Ana paccmaTpHaming AeTanen yAaneHHoro npeAmeTa. OHH 
THKWC COCTOHT (plc. 181) HS (716%emmea L1  H oeyaspa LT; Aencrame 
TenbHoe (ymeHbuieHHoe H nepeeepnyToe) H3o5paweime otammeeoro 

F 
d . ....-- 

-------- 

L 
•il 	 2  

Poe. 181. Cremareveceoe eao6paseeue xoaa aytleit uB epereaseoit Tpy6e. 
	 arm, Hume OT ,liepreero xpan (Toluca A) ynaneeeoro o&beara; 

	

	 arm,. nayume or cepeneem (Toluca C) yaa.rtemior0 
o6•beera; — • —• — arm, I/Arun or Hemmer° xpan (TO4K3 B) yataelmoro o6-berra; Oc = —(portyceoe paccromme 06teKT1113a Li; CO' = j2— cpoeyeeoe 
paccroneee oitynapa 	A4Ar--apagoic ram, almomoaepoeaneoro'ea 6ecico- 

lie4HOCTb. 

npeAmeTa, Amemoe ootemwaom, paccmaTpHimeTcH B ovimp, KaK 
B Ayny. B MBHCHMOCTH OT paCCTOHHHH npeAmeTa AO oftermaa H36* 
6pawerme nonyvaeTcH B unmet' (POKBAbHOR HJOCKOCTH oftexTaaa HAN 
HeCK0A6K0 Aanbwe. B cooTaeTcTaim C 9THM HyKHO HCCK0AbK0 nepe-
AWfraTb oxyncip ((poicycHponica). 

Ha ppm. 181 y eCTb yron apennaHa oTaanermuft npeAmeT;cp'—yron 
speHHH, n64 KOTOpMM BHAHO Hao6paweHHe. Ila1CTBHTCAbH0, B 
ecTynatoT napannenbHme nytwn, H OCH Hy4K0B, eve= OT Howl H30- 
6pawerig, COCT3B3MOT yron 	bO'a, e6o a H b newer B (poxanb- 
HON 	oxynapa. 

YknimenHe CHCTCMM, 'tax BHAHO H3 pHc. 181, eel% 

N —  tg 	, 	 (828) tg cp 	12  

T. e. palm OTHOIUCHHM (poxycHux paccTominft ofteimaa N oxynapae 
• liopmaamme imaa B cnoxoftHom COCTOHHHH aocapHnnmaeT napan 7 

 AenbHme arm (BHanpyeT 6ecHoHmo naneeeylo Totwy); Ana eTore 
nepeemea (DOKAAbH3H HAOCKOCTE. oxymva Aommit 6erre coememee 
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C mao6pascemmem o613exTa. B 4aCTHOCTK, ecam o6 -bexT 6ecmomeHno 
.amem, TO sammn cpwcyc o6 -bexTmsa npliscwmum B coanamenme C nepem-
HIM Woxycom oxyampa (Temuconmmecmam cmcTema) (puc. 182). PHCyHOK 

noxasusam 4TO yseamemme Tenecmommecxon cmcTemm MO)KHO smpa-
Win Talon KaK oTHowemme AmameTpos cemenmm nymmos, incoammmx 

PHC. 182. XOA aymeil B Teneocomneutofi cmcTeme. 

Yseammenne cmaemm N = = h = D ' 

7 	f2 — D2 • 

B o6iemTms H BbIXOAHLKHX H3 omynmpa, T. e. KaK oTnowemmenma-
meTpom BKOAHOTO H suxonHoro spammos cmcTemm (cm. Taxwe ympas(-
HeHile 99). 

MsoopmeHme, raanaemoe ofteumsom, nepeaepHyToe. Oxyamp 
B HCKOTOpMX CATUKX ocTassaeT mao6paweHme nepesepnyTum (acTpo. 
mommmeowe Tpy6m), B MINX nepesopammaaeT ewe pas, maims B 'comes-
nom cmeTe npmmoe m3o6pascome. floayseHme npmmoro mao6pameHmm, 
sawnoe Ham aemnux HaNnonemmn, nocTmraeTcm paamumm cnoco6amm 
brcTponcTao oxyampa, ACIOABHTBAbH0 napalm:pawn:imam npmamm 
(npmamaTmmecmme 61molom)]. Ann mammon peashmon Tpy6m BWKHO 

ycTancommTh pacnosoweHme AmApparm H onpas, onpenemnommx anep- 
TypHylO nmalwarmy (BX0AHOH H BUXOAHOft spammm) H AHattparMy ROAR 

sperm. 
Tax KaK spmTeinwme Tpy6m mo6oro Tuna npeamaamamemu, npewne 

scero, Ana moopywenmm raasa, TO la BUXOAHOR spamox He Aonwem 
npesocxonmTb pasmepos apawca Tsasa. B RPOTHBHOM czynae 4aCT6 

CBBTOB0r0 HOTOKa, BMX0ASIMBrO K3 Tpy6m, 6yHeT aanepwaHa panyw-
HO* 060A04KOH H He 6TABT yclaCTBOBaTb B nocTpoeHmm m3o6pascenmo, 
5TO 3Ha4HT, 4TO nmeumme 3OHN 06ICKTHBa 6yAyT BMKIHOMBHN Ha pa- 
60Tm, npmmem nencTspoinen anepTypHon nmackparmon ABHTCR apamox 
ram Ha6monaTem. Taxuu o6pasom, AAA npaammworo HCROA630BaBHR 

scan noaepxmocim oftewrmsa He06xoammo corsacoaam moOmpaemmn 
K nemy oxyamp, a CACA0BaTBAbH0, H yseammemme Tpy6m, TaK 4T0661 

BMX0AHOH 3pa4OK Imes HyscHue pa3Mepw. Ilpm HOMHNX Ha6AMOHNFIX 

spamox ram He npesocxosmt 6-8 Am; npu xopowem nmesHom ocse-
IlteHHH OH pastime-1'cm npmmepHo 2-3 M.H. 

Tax KaK yseammeHme pammo N = — , TO AttliftlAtaAbliOe yseammemme, 
D2 

moTopoe pauuoHaano npmmeHmTb Ana nosmoro HCROAb303aHHKAItameTpa 

Tpy6m, onpe.sexmTcm B aaBHCHMOCTH OT nasmamemum Tpytim (anomme 
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011TH4ECKHE HHCTPYMMITH 	 [MA. kin 

He menbwe 20-xpaTHoro (A1== 2T). Jim 60nbworo Nfe Tenecxona 
50 

(D = 500 MM) MHHHMaAbHIle yBeM14eHMA AOAHCH61 AMMIT6 B riperienax 
oT 75 (smeassue na6monemis) AO 200 (co:megrim Ha6amemrsi). BpeAnbut 
oxasumaeTcm =Me H npHmeHeHHe CAHLUHOM 60Abalia ybeAH4eHHft, H6o 
xorAa UNKOAHOR spamox HHcTpymerma CTaHOMITCH dileHb MAAUM, TO 
6naroAapm Awkpairwur ma mukoAHom spamme rnas yice He B COCTOA- 
HNN 

 
pasnirmwm AeTami Hao6pmerwm (cp. § 86). limminm ulnae/1°m 

wiameTpa mukoAnao spamica MOAGIO C4HTaTb snageHHe OKOAO 1 ALM. 
B COOTBeTCTBNH C sTrim magcuAaAbitoe nonesHoe ymenHmairre Tpy6bs 
c 06beRTHHOM 50 AM 6yAeT OKOAO 50 H AAA Tpy6u c nonymeiporimm 
o6iewnisom--oxono 500. TaKHM topasom, AAA IWAMOTO AHaMeTpa 
oomeATHma Tpy6b1 HONCHO yKa3aTE, CpABHHTeabH0 orpammennuft ANA-
na3oH paiwonanbnuk ymernimenal, AoTopue Aonixnu 6uTb decriegehth 
normoAmunim mu6opom oxynmpom. 

3pHTenbnue Tpy6u HMMOT 04eHb 111HOKOC pacnpocTpaneHfie H 
cyweciwyma B BHAe pa3Hoo6pa3hux BapHARTOB, HEMIHMA OT 6HHONAell 
pasHoro Tuna H 10584aA aCTPOHOMH4eCKHMH TeACCRORWAH. rilaBHO Le BHH-
ramie npN xoppexiiii4 06beKTHBOB 9TI4X linapymehTom HanparinsieTcs 
Ha HcripagnenHe crImpwitacoft H xpomaTHAearal a6eppaiwft it Burton= 
neHHe yuloAHm cwiycob, mero Moscho,Ao6HTbai npnmerianteM Aeyntii& 
30361X CMcTeM (cm. § 72,0. Bripomem, eapemetwue Tpy6u nepeAko 
AerlawTcm c 6onee cawimuMn oftexTHmamil, 1103BOAANNAHMH OT4eTAHBO 
mHAeTb Anuipnwe ymacTior ropHsoHTa. °Apimpu Tpy6 Aornimu oftaa-
AaTb 3ia4HTeAbH6IM yraom speHHm (oT 40 Ao 70°) H, C4eA0BaTeA6110, 
B HIM HaAnwAHT yCTpaHBTb aCTHFMATH3M haHAOHMIX ny4KOB, KpH- 
BH3Hy norm H XpOMATH3M. 1109TOMy OKyllApb1 ACAMOTCH mcerAa CACOR- 
Hue, no xpathrefl mepe Hs Amyx AIMS. 

flairoonee mucomie Tpeoomawli riPerimaimmmTcm K spnTenbHuM Tpy-
6am, nperwasHamemium AAA aCTp0HOMH4eCKHA Ha6nioneHnft (Teneacon60. 
RAH Toro 4To6u o6ecne4kTb mosmamio 6onbinee ymernimeHHe npri Ao-
nycTiwom pasmepe mukoAHoro spamica H, cneAomaTemmo, xopowai 
pasnlimeHmi AeTaaal, Heo6koAHmo, max mu ymmanm, nplimeHeiwe 
Tenecxonem C mosmosaw 60.Ab1 11HmH wrameTpamH o6 -bemTHSom (Cp. 
§ 86). TO we Tpeoomanne BO3HHHaeT H B CBAAH C 3aAa404 HOAW-
AeHMa omenb cna6bik amenir (CM. § 85). flairoonee anibnuMH Tpy-
6amH merwioTcri B HACTOMACe BpeMA peOsermbpu. T. e. TeAeekonia 
C oTpascaTenbnum 05meATHsom. Ilepmuft oTpunaTemmuft TeneekOn 6bm 
noCTpOeH FIMOTOHOM (1672 r.), o6paTHmwHmai K sepicanam B Hpe,M10- 
AOWeHHH, 4TO AHH3OBWe 061eKTHBM nensoesaw apaAamT kpomaTwle-
oral a5AppanHeft. PISmecTilo, 4TO sawwwwwe 1-11,WToHa 6bwo omit 
604H0 (CM. § 76), H noupoeHHe akpomaTHmeouik Otelammom mov- 

HAN HO4Hble Ha6A10AeHHA) H paBMepoB 06leKTHBa. TaX, AAA ATOP', 
c oftlexTrnIbm D = 50 AM yaeAwwww nps Howlbik Ha6nOftewism 

AOAHCHO 661Tb He munium 7-8-xpaTHoro (N = ) , a ripH ARCANUM 7 
0 
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PIM 183. CxeMa pegmemTopa HIAOTOHL 

4) 
Pile. 184. Cxema pe(pemTopa Aomonocoaa--- 

repwena 
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MWKHO. B macTomwee (Tema HMeWTCR nepsomnaccmmc peOpamopu; 
oanamo TeXHH4eCKH nerve H3rOTOBHTI, aepxaao 6onbworo amameTpa, 
vem OAH0p0AHWR CTeKARHHUR ancm, npmroammn wag H3rOTOBACHHR 
60AbLUOTO AHH3OBOr0 06 -beKTHBR. 1109TOMy, XOTR Tpeowlammm K TO4- 
HOCTH HUOTOBAeHHR oTpawalown HOBUXHOCTH npmmepmo B veTwpe 
paaa BbIWe, gem AAR npe-
nomnammen, maroToaneHme 
04eHb 60AbMHX sepmanbmmx 
ootemTmeoe omaaanocb 6onee 
/lemon aaaaven. Tam, B ma-
cTonwee spew eywacTayeT 
pe4JIeKT3p C anameTpom aep-
maim a 257 cm (o6cepaaTopma 
AlaymT-Baabcom) H Haulm° 
BCTyllHA B cTpon peclanemTop 
C amameTpom OKOAO 500 cm 
(a o6cepaaTopmm AlaymT-
Hanomap), Tom KaK amameTp oftemTmaa mamoonbwero H3 cyulecTopo- 

peOpamTopoa aocTmraeT acero 100 cm. 
CxeMa peOpamTopa B npmmumne Taman we, max Ha pmc. 181. 
CxeMa peolmemTopa npocTenwero THna B TOM Balla, mam oma 661na 

npeanoaraema HbIOTOHOM, mao6pawema ma pmc. 183. El—oTpawaTenbmoe 
aepmano. rinoemoe omnomsnowee aepmano S CAyMMT aAR Toro, 4T06W 
HMeTb BO3MO)KHOCTb nomewaTb omynap H roJIOBy ma6morkaTeam BHe 
OCHOBHOrO By4KB H me BHOCHTb cawamom 6onbworo amapparmmpoaamma. 
,a.am orpommmx coapememmmx peOnemTopoa nomewamme ma6nwaaTenm 
menmmom wayTpu Tpy66i mpinwamT K OTHOCHTeAbH0 me6onbwomy H 

anonme aonycTmmomy ampammpoaammo. Oamamo Tennoame TOKH OT 
Tana ma6moaaTena amyTpm 
OCHOBH0rOxoAa CBeTOBNX 

Aria HpHBOART K CHAb- 

HOMyBOHMKeHHIOKavecnia 

m3o6pawemmw n03TOMy 

COXpaHSHOT oTmnomarammee 
aepmano. 

Ha pmc. 184 m3o6pa- 
wema cxema oTpawaTenb- 
moro Tenecmona, mope- 

TeHHOPO AOMOHOCOBWM, a nommee ocywecTanemmoro Tamwe H rep- 
wenem. XapamTepmon OCO6eHHOCTbW 9TOH cxemm RBAReTCA OTCyTCTBHe 

acnomoraTenbmoro aepmana S Oro 66Ino oco6emm0 BaNCHWM, TaK KaK 

B TO apemm ewe He ymenm aenaTb xopowme aepmana) H HaKAOH oTpa- 
waTenbmoro aepmana B, nomonmowan ycTpammTb ace ampammpylcamme 
mpenwrcuaum H3 rnaamoro .raoaa Aria. HeoftoammocTb pa6oTaTb 
C nyvmamm, HaKAOHeHHUMH K OCR, aleAcT K yxyawerwm mallecTaa H30- 

opawelia B 3THX peOnemTopax. 

17 3aK. 2176. r. C. Jlatuke6epr 
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Pile. 185. Cxema pecbaerropa Kacce- 
rpena. 

258 	 011THtlECKHE HHCIPYMEHTM 	 X1H 

XOTB peck:wimp,' CB060A11b1 OT Xp0MaTINeCKOR a6eppaHHH, omfaHo 
npn apepngecHoll cpopme aepHao aecbmasnagwreabnoRnomexoRmulercH 
apepngechasi a6eppauns. llosTomy xopoumx pe4oewropax nprixo-
JIHTC11 H3rOTOBJUITb acciwpwwwthe aepHana, Haninimep, B BHA e napa6o-
nomaa apanieHHH, HTO TeXHINeCKH 3HaHHTe.11bH0 CJI0Hafee. 06b1,4110 rum- 
memoT c000mme cncTemm 143 mayx nenaocmix accpepageumx aelwao 

(roaanoro H BT0p1141-101'0), n0006- 
Hble H306pMeHHOR Ha plc. 185 
(cncTemaRaccerpena). BaAbHeRwee 
ycosepwencuoaanme no4o6ubtx 
pup/reimport moweT 611Tb 11011y-
gum so cgeT mammon Homnenca- 
win abeppaHHH, BHOCHMIAX KaHC,ablM 

sepmr. 
Thom o6pasom, yilaeTcH no- 

lipmmeHaa 3.11111411THHeCKHe if 
rHnep6ommecHue HepHana, CHCTeMbl, B Huropmx HcnpameHa He TOJIbK0 
ccpepwiecHam a6epc awn', HO 14 KOMa. no MHeH1110 oomoro H3 nyinumx 
COBpeMeHHblX CHITOTeXHHKOB it. MaKcyroaa, Ha 9TOM nyTH, no-BH-
AHmomy, mommo 6yaeT nonyturrb naH6onee coaepweHnue rHrawrome 
renecHonbi. 

Becbma yo.agmm pewennem aariagn nonygemw npeaocxoinimx 
B OTITHHeCKOM OTHOUIelialf H CpaBHHTellbH0 meAopormx cncTem HamnoTcH 
cmewaHme cucTembi, r,se oep- 
HaobnaH °minima COHeTaeTC51 
C .1111H3OBOR, ripmacomK BeCbMa 
nomwmy ycirpaHemno mita 
Hpeo,Hboca6eppauHR. Han6o- 
nee compweHnoR cncTemoR 
sToro pOaa fIBMHOTC51 maw- 
cHoable CHCTeMbl a. a. Max- PHc. 186. Cxema more H3 MeHHCKOBMX Te- 

oecHoHoo A. a. MaKcyroaa. cyToila (pmc. 186), rite OT- 
paAaTenblioe 	cckepagecHoe 
oepaao B cogeTaeTcH c memwmom M (cm. § 67), Tame orpa-
HIPICHHIAM apeppmecHHmH noeepHHOCTAMtl. flpHMeHS1A COOTBeTCTBeHHO 
paccwiTannbiR,menHcm Talc, groom ero a6eppolom Homnemcnpoawm ' 
a6eppawm sepuaaa, yaaeTcH noopurrb wicTemy, raaanue a6ep-
pawm HoTopoR BO mnoro paa meHbwe coosweTcTayrowrix a6eppauHR 
AHH3OBOti CHCTeMbl TOT° >He OTHOCHTMH0r0 oraepcTHH. TaK, 110 PAH- 
HbIM ,11,. ,E1,. MaKCyTOB0, npH OTHOCHTe.111)HOM OTBepCTHH 1 : 5 y meHH- 
cHoson CHCTEMN ctungecHas a6eppouHH menbwe 	11 pas, Homo-- 
a 11 pas, 4epoxpcmaTngecHaH a6eppaung--a 124 pus, BTOpH411MA 
ctiewrp ---B 640 paa H xpomaTnsm yseameHHH---H 3,8 paaa, gem 
y 31(B11BaJleHTHOTO .414H30B0r0 ofteHTHaa. aTH orpomHble npemmyinecTaa 
B comic-let-ma C OTHOCHTeAbH0t4 HpocTototi pacveTa H H3rOTOB.TeHMI 
(apepugeume noaeponocTn° aenaloT menHcHoable cncTembi samegaTeab- 
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NC. 187. CxemainnecKoe HaoopawenHe xua Jur-
gen B npownwoHHom yuponcine. Konnencop C 
npoeKTHpyeT HCTOBBRK cBeTa Ha Bxwwoil apagm 
ofrbeKTHBa 0. 0613BICTI1B 0 apperanpyer Altana- 

D Ha ynaneHHun mcpaH. 
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BUM HOCTHWeHHeM OBTOTeXHHKH. Ha 9TOM npwinme momeT 6uTb 110- 
cipoell nwooft THn peepneKTopa, H BpaTOM C 60AbWHM coBepweHcTBom. 
HanpuMep, pHc. 186 AaeT ocywecTeneHHe no niminmy AlaKcyroBa 
Tenemona Tuna KaccerpeHa. Ho &Tow npmmny CTp0HTCH B HaCTOH-
wee Bpema Km npeB(cxoAHbm acTpoHommeome meTpymenTm, TaK H 
mpomHue 6uTonde npHoopm (04KH-6HHOKAH, 410T0061eKTHBH H T. A•. 

§ 83. Hpommomme ycTpolicrea 

C)nTmecme mcTpymeHTm, paccmoTpennue B npeAbwywem napa-
rpaolle, npeAHamammuB nomowb rimy H AapaT Atuumue modpa)KeHm, 
KoTopme MONCeT BOCITHHHMaTb ABWb OAHU na6mmaTenb, CMOTpHMHH 
B oxymp (cy&beKTHBHoe HannwAeme). Apyron THn npHoopoB AaeT 
Ae6CTBHTeabHble moopawemm, KoTopue oT6pacu8flwTm Ha mpaH H 
moryT 1109TOMY oAnimpemeHHo paccmaTpmaTbm oen0o ayAHTopmen 
(061eKTHBH0e mommeme). 9TH HncTpymeHTu BOCHT Ha3BaHHe npo- 
emwomuux; OHM nonymm oco6oe pacnpocTpaHeHme B nocneAHee 
Bpema (npommonHuft 4lowapb , KHHoannapaT). 

liaaHaneHne npoemwoHHon CHCTeMbl—AaBan yBenmemoe Aen-
CTWITellbH0e Hao6paweme cBorawerocH wm ocBeweHHoro npellMeTa. 
Ana sToro OH pacnonaraeTca mono rnaBHon cpoKanmon B5OCKOCTH 
npoeKTHpywwgro ofteKTma, morywero nepemewaTbm AAR pemon 
HaBOAKH. FiaH60llee pacnpocTpmeHHun BHA npoe xuuu ecrb Hp0eKTH-
poBamme manomTma HAN gepTeno, paamepm KoTopux 06MBHO 60.11bifie 
paamepop npoeKTHpywwero 06beKTHBa. llocneAHM AwmeH 6mTb 
HcnpaBneH Ha *plane-
myw H xpomaTmecKyw 
a6eppauuu, Ha acrurMa-
TH3M H KpHBH3Hy nom. 
Xoponwn npoemwoHHmn 
06teKTHB npHommneTcB 
ITO CBOHM AaHHUM K clIOTO-
rpacpmecicomy. 

FlpH 60.1bWHX yman-
vemmx mem BaNCHOR aa-
nava HBAHeTCA xopowee 
HCHOBb30BaHHe HAymgro OT ofileKTa meToBoro noroKa, H60 OH A01- 

pacnpeAumbcH na 60AbWOR BOBepXBOCTH yBenmeHHoro . 4130- 
6pawelm. TaK Km paamepm ofteKTa ammTenmu, TO Heo6Kommo 
cnemanmoe OCBeTHTeAbh0e ycTponcTBo, Ho3B011E10=e HanpaBwrb BeCb 
HATMHR OT o6-beKTa CBeT B CpaBHHTeAbH0 He60.abWOR ripOeKHHOHHUR 

06teKTHB. 910 AocTHraeTca npN HOMOMH KoponcockmycHoro KOHAeH-

copa C mamTenmoro paamepa, pacnonomeHHoro, Kam noxaaano Ha 
pHC. 187, C TaKHM pacnewm, 4ro6u CBeT OT Hero cxomam Ha BX0H-

HOM apanKe npoeKTnpywwero ofteKTHBa 0. TaK KaK, C Apyron 

17* 
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PHC. 189. 06Hwil BHA Hecnoathoro 
snumacxona. 
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CT0p0Hbl, pawl's:mine OT 061yeKTHBa AO npeAmeia D )40.0KHO COOTBCT- 
CTBOBaTh peamoll HaBoAKe, TO KOH)40HCOp H 0614eKTHB 4011)KH141 61:1Tb 
cornacoeaHm Apyr c Apyrom. 

CospemeHHme CBeTOCHabHble o&beicrmam cAexami BO3MONCHEIM yAo6- 
HOC npoeHruposamre H Heriposparmmx 06beKTOB (anunpoomua). B 9TOM 

PHC. 188. Paapea Hecaomaoro 911HXHaCKOrta. 

curiae o6 -beRT (mepTe)x0 CHAbH0 ocseluaeTcH coon/ npm nomothm xamn 
H sepHaa H CB0TOCHAblibla 06"beKTHB npoewrupyeir oceeweHHEHI ripeAmer 
Ha sHpaH. Bo MHorux apH6opax CKOM6HHHp0BaHO ytrpoticTso AAR 

npoelomposamm ripospayfibix (Ama) H 
Henpoapatmux (snu) 061yeKTOB. rIpn- 
6opm 9T0r0 THHa NOM' Haantme 
anuOuamonoe. CxeMa H o61HAR wig 
npocToro snmamacHona HpHaerterHA Ha 
pHC. 188 H 189. 

,a/H1 ElpoacraposaHHR mmpOCKO. 
nwiecloix 06130KTOB npkimeHmoT MH-
KpOCK011, oxynfip Horoporo 3ame-
HH1OT cneusaablimm npoeximpytow,Hm 
yupotIcTsom; anpoyem, MO)KHO HO-
11)114Tb aeficreHrenbHoe H3o6paweHile 
ma sxpaHe H C oftrnium oHymipom, 
CM0111,011H141M COOTBCTCTBy1011414M 06pa- 
30M, HAN Aawe COBCCM 6e3 oxy.upa. 

OCHOBHafl rpy stolocrb ripH mamponpoexmposaHHH C 60.seamm yee-
AHLAHHem COCTOHT B HeflocrarHe OCBeHleHHOCTH Hao6pmeHHH. He-
CMOTpB Ha pia ycosepuleHcreosaHaft B OCReTHT03bHbIX yerponcmax, 
ripHmeHemie mmxponpoexumn B 603bWHX ayAHroplux 140 CHX flop 
ynaeun Ita0X0. 
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84. CneKTpaabmme annapaTm 

HCCK0A6K0 oco6oe mecTo cpeAm onInmecKnx HHapprICHTOB 3aHH-

maloT cnelapanbnme annapaTm, npeamaamamenm ble He Arm nonymeHmg 

Pm. 190. CxemaTHeeceoe eno6paeceme xnea Arlen e cneerporpacke. 
8 — nAe.gb; — (Aimee K0111MMOTOpa; P — npHama; Lz— ofteems 

xamepw; EE — Iknonnamunca. 

mao6pawennH cneTH1merocH o&beKTa, a AnH nccneAonammi cneKTpanb-
HOF° cocTana nocmnaemoro caeTa. B COOTBCTCTBHH C 9THM cymecreeHa 
mym LiacTb cneKTpanbnoro annapaTa cocTaanHeT npncnocooneHme AAA 

pa3AINKCHHA cneTa HO AAHHaM ROAN. Tanya) ponb ncnonnfleT npmama 
ma maTepmana co 3Ha4HTCAbHOR Ancnepcmen, AluppaKnnonnam pemmTKa 
HAN KaKoli-an6o mwrep4lepenmmonHuli npm6op. 3vm nocneAnme cnywaT 
AnH AeTanbnoro BHBAH3d caeTa, AOBOA6H0 6AH3KOTO K MOHOXpOMBTH-

4eCKOMy, H60 inicnepcnoHHae 06A3CTE, 9THX npn6opon necbma orpanm-
mema. floaTomy mx HepeAKo 
ynoTpeonsima B coemmemmm c 
npnamaTimcKum cneKTpanbamm 
annapaTom, KOTOpMfi ABARCTCH 

man6onee pacnpocTpaHemamm 
mmcTpymenTon 9T0r0 

CxenamecKoe yeTponcTao 
npnamarnecKorocnexTporpaclaa 
noxaeallo Ha pnc. 190, a o6Lunft 
nnA----na pnc. 191. lionyve- 
mme 4HCTOPO cnelapa BO3MONCHO, 

nal annapaT aecnennean H30- 

6p0KCHHC B cnelapanbnbix mae-
Tax 04CH6 yaKoro Demme-
rocH o6ebeKTa TaK, 4TO dime 
6nnaKne n0 name BORRN na06pamealia HC nanaratoTcH Apyr ma Apyra. 
flosTomy CyMICCTBCHHOR 4BCTIA0 npm6opa ABARCTCR MICAb S, COCTORMBH 

H3 asyx Hcoun, moryummx C6AHWATbCH H yAanaTbcH npn nomown BHHTa. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs
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Pa604a8 InHpHH8 'MAN MeHaeTCH OT HeCK0AbKHX TUCBMWAX 
CKOAWWX AeCATNX MHAAHMeTpa; AAA cnennanmunx Henen'npnmemoT 
H 6onee tunpoime WeAH. 

CHCTeMa 061eKTHBOB H npH3M P poecnewumeT pewme Hao6pamenne 
=AN B nAOCKOCTH E, rAe nOmetRaeTCH WOTOrpaWineCKaR nAaCTHHKa. 
TaK KaK CBeT OT MAR AOAWeH np0X0AHTb 4epe3 npH3My, To AAA 
yeTpaHeHH8 aCTHrMaTH3Ma nyllOK naAaHMRHX Ha Hee Arlen AellaeTCH 
napanfleAbHUM (CM. § 74). Bin' 9Totl Reim CapicHT nepeAHHH Tpy6a 
(KoAAHMaT00, rAe wen S paCrWAaraeTCH B (p0KaAbHOR nAOCKOCTH 
AHH3W L1 . T8K KaK WeAb HMeeT Maable pa3MepN (HeCK0AbK0 COTNX 
MHAAHMeTpa no WHpHHe H 3-4 dum no BNCOTe) H nOMellWeTCH Ha 
OCH arbeRTHBa LI , TO nowlearing awoneH 6mT6 ncnpaanen rfiaBHNM 
o6paaom Ha c4epR4ecKyio H xpomaTmecHyto a6eppawm, irroom o6e-
cne4nTbnapannenbrime Hymn AAA pasHmx AAHH BOAR. RosTomy 06bNHO 
06beKTHB KOAAHMaTOpa H3rOTOBAReTCH B BHAe CKAeeHHOft aXpOMaTWW-
CK0fl AHH3N. 

❑apaAAeablibm ny401, BbIXOAAWHe H3 npH3MN, HMeMT AAA pa3Hbix 
AAHH BOAR p83AINHoe HanpaBAeHHe, COCT8BARB HeCK0AbK0 rpaRyCOB 
?dewily C06011, B 3aBHCHMOCTH OT MaTepHaAa npH3M H MX LINCJW. OAH8K0 

awe npH 3HE4HTeAbBOR ancnepow paanwme HanpaBAeHHR He npesm-
waeT HeCK0AbKHX rpaaycos. llosTomy ofteuns xamepm MONWT HMeTb 
He6onbwoe none apermi; 3aT0 B CORpeMeHHNX 8nnapaTaX HepeAKO 
Tpe6y1OTCH 061eKTHBN C 60AbWHMH OTHOCHTeAbHNMH OTBepCTWIMH*). 
OHH AOAWHIA 6UT6 HenpaBgenbi Ha CSepH4eCKyl0 a6eppERWM H KOMy. 
KoppeKRHH Ha xpomanwecHyw a6eppannw He o6a3aTenbna, Mho arm 
pa3Hux AAHH BOAR AMOT H306paWeHHe B pa3HNX TOWWX nAaCTHHKH. 
IloSTOMy pe3KOCTb H306paWERHA AAR pammx AAHH BunH AOCTHraeTCH 
cooTBeTCTByKaRHM HaKAOHOM nAaCTHHKH. N(eaaTeAbHO, OAHaKO, p8CcHH-
Tan CHCTeMy TaK, 4TO6U n0Ay4iTb CneKTp, AeWaIRH6 B OAHOR nAO-
CKOCTH. B npOTHBHOM CAy4ae WOTOnnaCTHHicy npHxpanTen COOTBeT-
CTByKREWM o6pa3om www6aTb, HTO AOCTHraeTC8 npH HOMO= KaCCeTN 
cneRHaAblion WOpMN. 

Pa3mepN 06"beKTHBOB BN6HpatOTCH B COOTBeTCTBHH C paaMepaMH 
npnwol Tax, 4T06m He anupparwiposanncb,nriKH pawmix Hanpaane- 

cOOTBeTCTBMRHe pa3HUM AAHHaM BOAR. IlpH yBeinWeHHH pa3- 
MepOB npH3Mbi He TOAbK0 yeeimnBaeTC2 KOAINeCTBO CBeTa, noCTy- 
naKniter0 B npn6op (cseTocnna annapaTa), HO yBeAWHOUTCH H pas 
pernalOWW1 CHOCO6HOCTb ero, T. e. BO3MOWHOcTb p83An4eHH8 6AH3KNX 
AAHH BOAR (CM. § 90). 

Ilapannenbmnn nriox, Hcxonnuann 113 ReHTpa ujenN, nemawero Ha 
OnTHIWCKOHOCHKOAAHMaTOpa, HMeeT nAOCKOCTMO naAeHHArAaBHOe Ce4e- 
HNC 	Ara HCXCIABLRHe OT ApyrNX TOIWK MWAH, naAaWT n0A 
yrAOM K rnaBHOMy ammo H npenOMAHMTCH TeM CHAbHee, gem A8Abille 

*) CyujecTsyKa cneKTpOrpa0u, o6benis swept,' HmeeT OTHOcHTeabH0e OTBeNTHe 1 :0,7 npn AnameTpe ww40 15 cu. 
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OT uenTpa OTCTOHT coomeTcTummaa Twin WAN. lloaTomy npamo-
AHHeRHall mew> Hao6pamaeTcH B mme urn, 06paLUCHHOR BbiflyKAOCTWO 

K Hpacnomy Honig cnecrpa. 3TO UCKM184ellile cnmerpammux /WHIM 

Tem miamiTenbnee, mem Bbillle menb H KOPO4C Opxyc HommmaTopa. 
MaTepmanom npHam (H AHH3) a npH6opax, npenuaaHameHnux Ana 

pa6oTu C BHAHMMM CBCTOM, CAyWHT mica) c 6onbmon ANCUpcHeft 

(PAHHT), B npHoopax nna ynbTpalmoneTa--wmpu HAN CHAbBHH (AAA 

> 2000 °A) m MmoopHT "(AAA A < 2000 A). HaMpaHpacmde cnexTpo-
rpacpu CHa6KMOTCH onTtwoft H3 HamenHo2 CORN HAH CHAbBHHa, a TaKMt 

H3 mmpua H 0.1100pHTa H npyrim cnewummux maTepmaaoa. 
Yron mammy Hanpaanennem Arlen pa3/11.14HbIX AaHH BOAH (yrnoen 

nmcnepam Ac.p/AX) onpenenneTcH nmcnom npnam, 14x maTepnanom H Bean.. 

4HHOR npenommnommx yrnoa. liCKOTOpUe H3 nrwam onHcaHu B § 76. 
DmcnepcHn B npimme 3aBHCHT Tame OT ee BOAOWCHHH B napannemmom 
nymce nyHeti. ilmcnepcim CHAbH0 BoapacTaeT, eum yroi nanemm nymeli 
ABAaBTCH menbme yrna, commeTcTaymmero nonomumm MHHHMaabHOTO 

OTKAOHeHHA (§ 76). Comm° npH TaKOM no/Hamm-mu WHpHHa BMX0AH -
JACTO nywca CTaHOBHTCH 3Ha4HTCAbH0 menbwe WHpHHU nanammero H 

npHama netIcTsyeT Hoc TenecHonnytcHan micTema, amomaa yeemmeHme 
(CM. ynpawnetwe 100). STo 06CTOHTeAbCTBO Hesuronmo oTabwaeTcH Ha 
catrocnne cnewrpanbnoro annapaTa. Bnpo4eM, 6naro4apH aHaturrenbHomy 
yaemmenmo yrnomM amcnepcHH npm TaKOM ycTaHomm HpH3M MOWHO 

npnmeHnTb 6onee HopommimmycHue H, cnenosaTenbno, 6onee ceeTo- 
CHAbHMe immepnue 06beKTHBM. 1109TOMy Tam CHCTCMM HHOrAa  npa- 

McHAK)TCA (B. M. 4ynaHoacxnft), XOTH B 60AbWHHCTBC cnexTporpaMon 
npHamypacnonaramaBMHHHMyMeOTKAOHeHMR. PaccTomme Ha nnamunce 
mewny AHHHHMH paana AAHHM BOAHW (AHHCftHaH nunepom 0(/6k) 
BaBHCHT OT MoxycHoro paccTommi f' o6imamm KaMBp11, Tag 4TO 

Al 	Ay 
 -"LT 	
, (84.1) 

Ilennimma H306pamemm mum Ha MoTonnacTmHxe npm nonowemm 
HpHaM B mnimmyme OTKAOHCHHH 3aBHCHT OT Moicycnoro paCCTOHHHH 

muummaTopa f H KaMBpN f'. ECAH mem, nmeeT umpmny b H BMC)Ty h. 
TO ee Hao6pammute 6yneT HMeTb paamepu COOTBeTCTBCHHO b' H h'. 
Herpy.aHo BHABT6, 4T0 

b== bit  H 

OTHOUICHHB nnomanefl UWAH S H ee Hao6pameHmm 	npm yeTaHOM8 

Ha MHHHMyM OTKAJHBHHH H Aa2 monoxpomaumemeoro caeTa Belt 

	

=_- , 	(84.2) tx 

STo oTHotnetme man' amamenme npm pacHeTe carromum cnexrporpa4m, 
HoTopag omaabumeTcH Tem menmue, Hem 6onbuie f" (cm. ynpamtheHme .122). 
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Talcum o6paaom, yeemmemie MoxycHoro paccTomma xamepHoro o6i-
exTHaa (fp, HOHIOBAR cmeTommy cnumporpaMa, ymeammmaeT ero anHeft- 
Hp) AHCIlepCHIO. 1-10C/MAHee 06CTOSITeAbCTBO momeT 	BeCbMa no- 
.11e3HMM, H60 6.naroaapa aelommcToil cTpymType 4)0TOHJIaCTIPHOK 6.rmaxoe 
nonomemme Hao6pamemat Amyx JIHHIPti Ha Cl/OTOIlflaCTIIHKe aaTpyammeT HX paammeHne. 

aaa Hamayvmero HCROAb30BaHHH cmeTa npm6opom Hepeamo meway 
menmo H HCTOIIIIHKOM caeTa pacnonaramT acnomoraTeabllym JIHH3y (mon- 
aemcop), c Tem vTo6m caeT 3 a 110AHHA BeCb 061eKTI4B morummaTopa. 
Ymeamvemm paamepom momaeHcopa, npm moTopom anepTypa abmoarnuero 
Ha Hero nymm npemaumeT anepTypy monammaTopa, 6ecno.neamo c TO4KH mamma HCI10111,30BaHlIR CBeTOBOPO noroma, OAHU() HemoTopoe nepeaa- 
nonHemm moammaTopa npenciamnseT HamecTmae npeamymecTma c TO4KH 
apemm nonyveHmm yeA0BHfi OCBeIBRHHH, nerve nonamommxca TeopeTH- 
vecxomy aHarmay (ymeamverme exowlmOmmeHTa HexorepeHTHocTHD °cm- 
memm). FlpH 60AbLIIHX nunetimax paamepax mcTovmma cam', pacnono- 
weHHoro Ha coomenTaymmem paccTommm OT mum, Heo6xonmmoe 3£010.1I- 

monaHmaTopa OCyllPeCTBAHeTCH 40CTO reomeTpHvecxm, 6ea nomomm 
momaexcopa. Onmamo H B STHX cnyvamx, palm° max H npm MallbIX paa- mepax HCTO4HHKa, Hepeaxo npmmeHamT KomaeHcopm ;mace 6oaee CA0A- 
HON) yciponcma, c Tem IITO6b1 BIDIACIIHTb Ty HAH Hum 	HCT04- 
IiHKa CBeTa H °Gemini/I, pasHomepHocTb 	 Ille/IM H pasHomep- 
HOCTb ocammeHHOCTH mao6pmenum OrcTpamerme BHHbeT11p0BaHHSICM. § 79). 

§ 85. Bocripimme c8eTa. elloyealmeamma Tpy6ap 
AI. B. Jhmorlocosa 

PaccmoTpHm Tenepb, max pearHpymT Ha ate/ Hamm npmemHme an-
napaTbi H KaKOBa p0Ab onTimectmx micTpymemicm npn BOCRIMIRTHH 
CBeTa. 

CeeToaoe mocnpfigTHe masa o6ycaoaneHo paaapomermem 3plITeAbHOPO Heim, moTopoe BIA3WBaeTCH ocammenmem ceTvaToR o6onovxm ram. TaK 
max ornemmue aaemeHTm ceTvaTim pearnpror Ha paaapamume Hem-
BHCHMO, TO ymeamveHme ocammemHoh noriepxHocam ceTvanat ymum- 
MOT CBeTOBOPO paanpmmemm OTAeabliblX 9/IeMeHTOB, a OCO3HaeTCH KaK 
yammveHme °camel-molt 110AH. llosTomy caeTonoe ouguteHne 6yneT 
onpeaenaTbca oceeNewtoonbro ceTvaTHH, T. e. BellIP4HH011 CBeTOBOPO 
ROTOKa, npixonsumeroca Ha eAHHHILy flOBepXHOCTI4 CeT4aTKH. B STOM OTHO- 
luelimm raaa nono6em MoToannapaTy,rae Taxme novepHerme nnacTmom 
B mamnom AaHHOM MeCTe 3aBHCHT OT OCBeLlPeHHOCTII 	 a yBeAlfIle- 

paamepom am:lumen HOH vacTH TO/16RO ymeammumeT none Hao6pmmemm*). 

*) Bnpollem, cymmeTH)noT na6amAeHms, noxaamaaloinne, 	nom neHameHuoR 
OCBelHeHHOCTH CenaTKII CBeTOBOe 011PylACHHe 3aBlICHT 	11313eCTHbIX apelienax oT paamepa nao6paaieHnn, AocTnran maxcnmyma Him yraoaom paamepe nao6pa-mennn npnmepHo 5-7°. 3TonmeHne elite He noarmao mem o6incHeimn 
H, aeponmo, mom) c cpmanoaorntlecxnun oco6eHHocTnmu rnaaa. 
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§ 851 BOCCIP142THE CBETA. t‘HOLIE3PHTEJIbHAB TPYBAD. M. B. ROMOHOCOBA 266 

OJtHaK0 B ormome OT masa CDOTOHJIaCTIIHKa uumeapupyem CBeTO• 

BOA IIOTOK no BpeMeHH, TaK ‘ITO ya.TIHHEHHE BpeMeHH ocaeurerma 
K yeemweamo nomepHemia B Ka)KaOM }mote 11.11aCTHHKH; 6.sarompH 

3TOMy 430T0H.Tlacrimma MONCET 6b1Tb HCLI0.r1b30Balia Loa peracrparnm 
apatite cna6boc norcaorn ecJIH 3aCTaBHTb HX .aefiCTBOBaTb rwcraromose 
BpeMn. Ha060p0T, 11p0a0MKIITEJIbHOCTb cm/N:tor° aencrami He yee/114-  

4I4BaeT, Boo6rne roaopa, caerosoro aocnpHarna masa, H tom ocaeuteH-
HOCTb cergaran CTOab mana, 4TO Mbl He ornyuraem cam (mute nopora 
parnsparnenna), TO yamwernie pasapaweitha He yaymumer nen. Bnpomem, 
%flamer's' BpeMeHH nrpaeT HaBecTHyIo p0/1b B 3pHTE.MHOM BOCIVIIFITHH 

B CBS13H CO CHOCO6HOCTb10 ram nrnicnoco6aarbca K HomeHemram ycao-

BUM ocaernemra (aaanranna) H .apyrirmu gmaironorsnecaamm npoueccamH 
(cm. § 185). 

(Doros.semeHr B OT/114 ,1HE OT masa H 4/0TOHAaCTHHKH pearapyer He 

Ha OCBellteHHOCTb 4yBCTBHTE.11bHOt1 noaepxHocur, a Ha caeroaoft nOTOK, 

H60 @wows, T. e. 4FICA0 9JIEKTp0HOB, oca0603raaembix B emwtwy 

1m:remain Theilc-mem nen, nponopwroHaneH Koinivectay CBOTOBOR sHep-

curb norm:Quemoa sa cearlay men OCBEIHBHHOR noaepxHocrrno• HOSTOMy 

4yBCTBHTeJIUHOCTb (1rnrossemeHra 06b14H0 abwaacator B mimpoamnepax 
Ha momeH. cDoros.semewr mower pa60rarb H KaK rwHoop, surrerpHpylo-
11w11 caeroaoe aeiScreHe no BpeMeHH, eCJIM nsmepaerca KOAWIECTBO Bbl 

AB.IHBLIIIIXCH saparnsa (asearpomerp C EMKOCTbl0); am ace Hsmepaerca 

cnsa sownHatowero TOKa (raarnwHomerp), TO fficrerpapoaamie n0 BpeMeHH 

He Hmeer mem. 
B CODTBBICTBHPI C yKa3aHHbIM pasarnmem nepernwnernmse nproopim 

no-pasHomy OT3bIBalOTCA Ha ripH6aHrneHne caerarneroca o6-beara. B cay-
mae (korossemernra npHow)Kemle cserarnaca nosepxHocw yaemonmaer 
CBETOB011 nOTOK H, caermaresbno, ycHammer arnicrame• ,11/111 raasa ace 

H (1)0roicamepu neao o6crowr 
HHame, moo npn 9TOM me- 
HTleTC51 He TO.11bK0 110TOK, HO 

H pasmep Hao6pas(emia. 
ilyCTIa AB (pHc. 192) ECTb 

CBETHIltanfl nosepxHocrb, 
socnrnmnmaemaa KaMepoft Hall 

rsaaom, 0— own/mourn PITC. 192. ...1( BbIBOAy 3aMICEMOCTH OCBCnzel 

11.EHTp CHCTeMbI, A' B' — H30- 	HOCTH 11306pa)ieliiill OT apKOCTI1 ItpOEMBTa Ft 

(TwiceHue, 	OM OA 	
napamerpos =Immo* clicTemm. 

c--.JOB—paccrofitme Ao npea- 
mew, ON = It— paccromore A0 aso6paacernw (rnytirna aamepu HMI 

raasa). 0603Hawm gapes S naornamb axoAHoro sparnca cHcremm 
(ama(kparmu o6 -beHrHaa HJTH apaLwa masa), a — narnmeab AB H a — 
nnomau, A'B'. lierpyrnw BHAeTb, 4TO 

a =a cosy-r 
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266 	 OHTH4ECKHE HHCITYMEHMA 	 frA. Ian 

ECAH ApHOCTb cuennuencR nopepxHocm eCTb B (AAA HpOCTOTM pacmeTa 
npeAnommim, 4TO nopepmmocm yAoaneTaopmeT aaKoHy Jlam6epTa, 
T. e. B He 3aBHCHT OT HaripmeHHR), TO noTox, nocTynammft B CH- 
CItMy, eCTb 

Ba cos cp dQ = Ba cos cp (85.1) 

TaK max TeAecHbin yran noToma, Hanpaansemoro B oncTemy, eCTb 

d2= — r2 ' 

liTax, OCBelHeHHOCTb 430T011AaCTHHKH (ceTRaTKH) eCTb 

E 
	(13 	n  S 

I.; =-- 	— 	 (85'.2) ' 	12.2 

4)vmpla nomaammeT, 4TO npm aaamumm Tif  OCBeateHHOCTb nponopmmo- 
Hanbna HpKOCTH HCTO4HHKa. /IAA masa, TaKHM o6pa3om, apmTenbHoe 
socnplurrHe He 3aBHCHT OT paCCTOHBHH, H60 h npaKTHRecmm He meHmeTcm 
c mameHenmem r. Tam, HanpuMep, paccmaTpmaaR pRA cpoHapeR BA0Ab 
AAHHHOft yAmmul, MN no apHTeAbHomy owymemno npaamAbHo omemmaem 
NX OAHHaKOBO HpKHMH, HeCMOTpH Ha paamme B MX yAaneHHocTH (mo- Hemio, B cArme mnorme npoapainion aTmo4epb0 (CM. ympam(Hemle 10). cpoToxamepu 5TO TaKWe mmeeT mecTo, ecim Toribmo npeAmeT He 
npn6AnwaeTcm HaCTOAbK0 6AH3KO, 4TO HpHKOAHTCH yBeAH4HBaTb k. 
yAanenHum npeAmeToa h npaKTHRecmm paBHO OomycHomy paccTommm 
oftemTmma f. Tammm o6paaom, OCBeHleHHOCTb mckoToKamepenponopmmo-
HaAbna caeTocune ooteKTHrm 07h02 . CooTHomeHHe E = BS/h2  noma-
abumeT, novelly npm paccmaTpmeamm (4byrorpacimpcmanmn) npeAmeTori 
maimfl HpKOCTH MW pacmmpmem apaRom rAaaa (maw yammimmaem anep-
TypHym Amapparmy oftemTHRO. 

TaK Kai( OCBMACHHOCTb ceTRaTxm nponopumoHambHaApKOCTHo6ima, 
TO paccmaTpHmanme CAHMKOM STKHK 06IeKTOB moBeT BM3NBaTb 6oAe3-HenHue ABAeHHA. Ilcumaomamm noxammamT, 4TO Repmmn1 npeAen 
apKOCTH, 6ea6one3Hemmo nepeHocHmun mmaom,---omoew 16 c6. CROW-
BaTeAbH0, paccmaTpmamme ciampaAH namnbi HaK2AHBaHHHyme HenocHAbHo 
AAA mina. ECAH 3Ta cnnpam, aammovema B maToaym moA6y, TO TOT 
>Re (npamTmEmcmm) ROTOR nocunaeTcR ropaamo 6onbmen nomepmHocuno 
H HpKOCTb CHAbHO naAaeT. TaKHM o6pa3om, °Alla H3 aaAam, npecne-
AyemaR pa3Hoo6paaHumH apmaTypamm ocRemeHHR (CM. Tamme § 7), CO- 
CTOHT B ymeummemm ROKOCTH HCTO4HHKOBaseTa6e3aamenioroocaa6ae- 
HHH commoro noToma H, CAMOBaTeAbH0, OCBBliteHHOCTH npeAmeToR. 

flpn paccmaTpmRamm tavern) yAanemium npeAmeama paamep NX mao-opmmemm naAaeT Ao npeaenbHoro aHaveHmR, OycAomAmmaemoro pane-
mammal cnoco6HocTb10 rnaaa. B Tamom cArme cpeAHRR oceemeHmocm 
pme He 6yAeT onpeaeARTbcR spmocTmo oftemTa. TaK Kam pa3Mep H30- 
opawelinfl nocToRmem, To OCBCII4CHHOCTb nponopunoHaAbHa HOTOKy, no- 
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§ 851 BOCIIPHATHE CBETA. 411104E3PHTE11bHASI MBA>) M. B. HOMOHOCOBA 267 

crynaloutemy B r11a3, a 9101 110C/leA,H0R 3aBHCHT OT C/1.4131 CBera HCT04- 

HHKa H ero paCCTOAHMS1 KO masa. riosroMy, Hanimmep, 313e3B,M, yrnocion 

nHamerp KOTOpb1X meHbule cenyHau, He 11130H3BOASIT manlier° IlefiCTBH51, 

XOTH MX HCT111111a51 flpKOCTb Nei:it/J.3o 6oaetue 51pKOCTH C0111111a, mucilage 
aetIcriale actroporo orpomHo 6.saroaapa HamerHomy yracwomy mummy 
(32'), sHanarmito npenocxoanatemy npeaen paspetnetuat masa (mono 1'). 

flptimetuni 011TH4eCKHR HecTpymenT, MW sametinem npeamer ero 1130- 

6pawenmem, noropoe, B KOHe4HOM cyan, H paccmarptunaerca r11830M 

lunc aencrayer Ha KaKOR-A116 0 HHOR riptiemtnac. ANA wipe/imam ApKO-

CTH 9T0r0 a3o6panceniol Haao pacciurrarb CBeTOBOR 11010K, Banana OT 

9T0r0 n3o6paxcerma, naounaae Hso6paxceta M seaming TenecHoro yria, 
orpainumaatonnero 110TOK. 

rIyCTb MCTO4HHK, ApKOCTb KOTOpOr0 B He 3aBHCHT OT Hanparutetma, 
oro6pascaercs 6es acicancentis (ariaaHaramectut, cp. § 75) c 110M0111.1,10 

KaKOR-3116 0 OFITHUCKOR CHCTeMbl (pile. 193). HaneM HPKOCTb inso6pa- 

WeHHA B'. 
06o3ita4nut napes y, a a u0  nitHetlitnie pasmepti, montane a anep-

rypy HCT0111-111Ka, a 4epe3 y', a', uo.  — pasmepal, nuoutactb H anepTypy 

Ana aso6paxcetnia; a nponOpusonanbno y2 , a a' riponopunonaabno y
a ,u,na 

P11C. 193. K paenery apKOCTH Itao6paxierum B oninneenoil entrance. 

Bb1441C/IeHHH 110/1H0r0 norm, warner° OT HCT04HHKa, Bb1411CAMM ROTOR 

napes snemeHrapiciaa renecHma yros dQ M nponurrerpaoyem no men 
anepType. HeTpyano sang% (cp. § 7), [ITO dg = sin u du di, rne — 

yron mencay OCIDIO saemeitrapHoro nruca H OCHO cncTemba, a it — asm• 

foram:awn yron (BoEpyr OCH clic/emu). TaK KaK U B TO nce spots 

eCTb yron snemetrrapHoro nruca C Hopmaabio K 11.11OCKOCTH a, TO sae-

me trap Hbiti nOTOK OT eCTb dal = Ba cos u dQ = Ba cos u sin a du de 

(cp. § 7), a nosmuil 11010K B npenenax aneprypni uB 

2x 	to, 

CD= f dB f Bo cos a sin et du = icBa sing lb . 

0 	0 

AnanOTWIHO, 11010K OT asoOpmems 

Tcli'o' sin2 
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268 	 ORTH4ECKHE HHCITYMEHTU 	 1rn. X14 

YCROBH3 annanarnsma &mime cnnycon) eurb 

ny sin uo = n'y' sin uic 

n2a sin2 uo 	n'2ce sin2 

rne n 	n' —floKaaaTenli npenomnenne cpen, B }complex nennar HCT04- 
HHK 	nso6pweerme. ripwie6peran norepemn e clicaeme, manure: 

(1) = 

Tannin o6paeom, nmeem oiconeareabrie: 

n'2 =- B —n2 ' 
ECM' 	T. e. HCTO4HRK H nso6pweenne HaX0XTITCH B OXHOR 

nanpnmep B nosAyxe, TO 

B' = B. 

Talcum o6paeom, npn 06pm:inane(' nao6pancenue 	moon climate 
apKOCT6 ned6ponenne paensime HRICOCIT HCTO4HHKa, cunt npene6penb 
noTepnmn Ha oTpamenne H nornontenne B cricTeme H ecaH Hso6pamenHe 
nonynaeTcH B TOR me cpeAe, B xoTopon pacnoaomen HCTO4HHIC. 

Yxasannbat pesyabTaT CCT6 cneAcTane Toro 06CTORTCabCTBa, 4TO 
onTnnecxaa cricTema, paCH13111aH pasmepm HaopaNWHHfl, B TO ece epeme 
yeennemer aenecnuft yroa, B xoTopun HanpamsneTcn CBOTOBOR ROTOK 
(CM. § 69). Tatum o6pasom, npn na6nionenna (Aim's eepee orrre-
4eCKpO CHCTCMy MU miner° He nunrpmnaem B SWKOCTH. CIAMaK0 3TO cnpanenauso JIHUlb na6monemm o6-begron, npeebonalounix npenen 
paepewennemicapymenaa.13 HpOTHBHOMcnyliaelmoopamcemplellemamelmoll 
BCJIH4HHM, nonynaemoe Ha ceTnaTxe raasa,noopymennoro HncTpymenTom, 
6yAeT ROarlaTb Tem 60ablliel CBCTOBOR noTox, mem 6oablue AnameTp 
ofteximpa. TaKHM o6pasom, B 60abIllOR Tenecxon MORlHO Ha6AK)aaTb 
anegAm, neAocTynnure nenoopynceHHomy raw, lino OHN He Ble0.0161 Ha 
cpone ne6ecnoro cmunt. ripll Haft0aCHHHB Teaecxon rtpxocTb HeoecHoro 
ceona Ran ofrbeera nporronennoro °creme neeamennon (ecnn OT13.4341,C/1 
OT noTepb B nncTpymeHTO, HpKOCTI, nso6pamenna sneaAbt (ocne-
IneHHOCT6 cooTneTcamyxnuero mecTa Ha ceTsaTxe) BOapaCTaCT B OTHO-
IlICHHH 0611CKTHBa X mamma sparma, T. e. B HCCKWRIXO 
TUCH4 pas. )(out onTnnecxan cncTema ne noehnnaer HRKOCTH too6pance- 

0Ha MOROI' Blia4HTCJI6H0 HBMCIRITb 0C8e1ReflHOC/Hb ero, cocpeAoTo- 
MHBaR noTox, nourynaloutnn B cHcTemy, Ha 6onbuten Han meHbineR 

11306paBOHIMOTCWaa BRAMO Blia4CHHO 00T006ICKTHBOB 
CBCTOCHAM 	4:10T0CpaSHp0BaHHH RpCaMCTOB MaAOR HpKOCTH 

(cm. ynpvenewie 122). 
Cnenyer Teem samenrre, 4110 OftaCHOCTb ocaennenne ripe paccma-TNIBaHH11 CJICRHIller0 HCTOMHHKa 0:0aHlle) B TRyoy CHAbH0 nospacTaeT, 

Hall 
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§ 85] BOCCIPHATHECBETA. <010HE3PHTEKbHACI TPYBM M. B• IlomoHocon 269 

XOTH BpKOCTb11306pEOKEHHR mox(eT TOIlbK0 ymeHbwaTbcs. rImuma .TIVICHT 

B TOM, 11T0 mem 6onbine nnolnaAb cerium, noAsepralomagcscnensuaemy 

KeACTB1110, Tem 3Ha4mTenbHee ee paapywenHe, H60 opraHn3m He ycne-

BaeT HenTpanHaosaTb 9TO paapflualoulee AefIcTsme. 
TdKHM o6paaoM, onTHmecxas CliCTeMa He MO)KeT }faun/Num ApKOCTI1 

npoTmenHoro 06 -bexTa H npawni4ecia4 Burma HeCKOJIbK0 ymeHbumeT 

eescneAcTsue Hei436e3(Hux noTepb cneTa Ha oTpax(eHme CBeTa OT nosepx-

HocTell A11113 H nornomenue B cTeAne. Tem He meHee,onmeocascHcTema 

moweT OK83aTbC51 none3H0tl AJIH pomutettusi tillatIMOC17111 OfteKTOB npH 

cna6oll OCBeMeHHOCTIL 11pH4Hfla J10101T B BO3MONCHOCTH nymwero pas- 

AMMER AeTanefl. KaK yxasusanocb B § 81, pavelnalomas cn0006HocTb 

masa yxyauaeTcs npn manbuc ocsemenHocTsx. B H011111,1X yCJI0B11/1X, Korn 

ocsemeHHocTb naAaeT AO AeCCITHTUCTIHNX Aoneft mica, paapemammas 

CHOCO6HOCTb ram HameHueTcs npnMepHo OT BCJIHMHHbI B 1' KO 1 °, 

KBBCe ecnH ()comet-mom npeAmeTa 6yAeT pas B KeCATb 60AbIlle ocse-

111,CHHOCTI1 (koHa. B 911X yCf10114111X yeenumenne yrna spurns, o6ecne-

mnsaemoe Tpy6otl, npeAcTasngeT omeHb 60.116111He npeumpuecTsa Ann pas-

aligeHHA xoHTypa H xpynHmx AeTaneft o6 -bexTa, npaRTHmecxn Hepams-

mmux HeBOOpy)KeHHbIM riasom. B 9TOM HMCHHO cmbicne onTHmeame 

Tpy6m H 6HHOKJIH OKB3bIBBIOTC51 110.11e3Hb1M11 H HOHIMIX yal0B1411X• 3TO 

06CTOBTe.r1bCTBO snepsme 661n0 y4T&HO M. B. TIOMOHOCOBbIM, KOTOPbal 

B 1756 r. HOCTPOHJI nepsyto gHomeapHTenbHylo Tpy6p). 
Tpy6m, npeAlla3HameHHme KJI11 HOHtIbIX Ha6nionenui1, 11,0A)KHbl o6na-

AaTb BO3MO)KHO 66J1bWHM ysenamenHem npN ycnoaHu HcnonbaosaHus 

scero nocTynaxnuero B HHX cseTosoro noToxa. 1109TOMy B HHX KOJOKHUI 

6b1Tb MaKCHMaJlbH0 CHIDKeHb1 noTepH Ha oTpascemle (manoe 4VIC/10 oTpa-

scalouwc nosepxHocTetl HAM npocseTneHHas 011THKa, § 128). ,II,JUI Toro 

4T06b1 BeCb CBCTOBOil nOTOK nocTynan B rna3, BbIXOKHOlt apamox Tpyobt 

He AonmeH npesmwaTb 3pa4ox rna3a (6-8 .uht). AlaxcHmanbHoe yse- 

:mem MOMT 6171Tb o6ecnemeHo BO3MON010 6001611111MH pa3mepamm 

•361.exTHsa, npu KOTOpbIX apamoK Buxom ewe COOTBeTCTByeT 3pa4xy 

rna3a (cm. § 82, H). 

- 	PJIABA XIV 

11,1440PARILHOHHA51  TEOPIN MITINECKIA 14HCTPYMEHTOB 

1/13o6paa(eHne, Aasaemoe nio6ot1 onnimecxoft cHcTemoil, ecTb peayn&- 
TaT HHTep(pepesumm, H6o BCC 3aKOHbI nymeson onnum (npsmonuHeilHoe 
pacnpocTpaneHHe, npenomneHHe, oTpameHne) cyTb, B AoHemHom cmeTe, 

3BKOHN, smTexamume H3 smumHoll nnTepcpepeHHHH paanumaux macTen 
CBeTOBOft BonHw. Mbl 14C110J11330BVIII 9TO coo6pamemie, HanpHMep, npH 

BbIBOKe ycnoBus CI411yCOB (§ 75). 1109TOMy 110.11Hafl Teopms 011TH4eCKOCO 

mao6pawenus, a cneAosaTenbito, 0 Teopuu ORTH4eCKV1X HHcTpymewros 

motioro Tuna, JionNuta 6bITb HHTepctlepeHusormoit Teopmetl. B 4aCTHOCTI1, 

KIICPpaKII,HR CBeTOBOli BOJIHbl, CBSI3BHHB51 C Orpahne4eHHOCTb10 
KoHyca 
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270 	11114)PAINHOHHAR TEOP9f1 OFITINECKHX MICTPYMEHTOB [TA. xtv 

Jurgen, supeaaemoro BXOnIlblht apatucom CHCTeMbI (xpaHmH AHH3, aepHan H attacpparm, COCTaBaRIOLIHIX onTHHecxylo cricTemy), IlpHHHHEIHaabH0 Be-AeT K Happnemno cnirMaTH9HOCT14 Hao6pmentl. B CH.ny yKa3a1111131X 
AH(ppamotinmx sumetinti H.ReaabHOR cnirmaTHHHocTH 661Tb He mower: ToHxa Hao6pameTcH .awfwaximoHHum xpywHom, H 9TO 06CTORTeabCTBO orpammaaeT soamoxcHoCTb paaanHeinta Tot-magma xtranett Hao6pme-
HHH. Talcum o6paaom, aonpoc o npenae paaawnwocur AeTaaet1 Hao6pa-
WeHHH (paapewatoutan CHaa onTHHecxoro micTpymeHTa) eCTb Bonpoc, 11.7151 peuteHHH HoToporo Heo6xoaHmo paccmoTpeTb amckpaxuaoHnue npo-
fleecy,' B onnnecxott arcTeme. 

§ 86. Paspeuratoulag cHaa o6bernma 

rtycTb Ha 66-beicrna Tpy6m HAH cpoToartnapaTa 	nnocxag sartHa 6ecHoHelfflo yaaneHHoro FICTOKHHKa, Hanpumep OT 313e3nbI. ,E1H1:13paK- 
MR Ha xpasix Hpyraon onparm, orpaHHHHaatonietl oraepcnre Tpy61a, npH- 
Bea,eT 	Tomy, TITO B 410KaabliM 17aOCKOCTH 06-beKTHBa TIOarIHTCR He npocTo ciHrmaTHHecHoe Hao6paxcemie TOMH, a 6thrtee cao)xxoe pacnpe-Aenemie oceemeHHocTH: LICHTpaabHbat MaKCHI,WM, HHTMCIIBHOCTb xoToporo 6tacTpo cntaaeT, nepexoast B TemHoe KOJIMO; aTopon, 6onee caa6m11K0ab-HeBoll maxcHmym If T. a. (CM. § 38). Pazwyc nepaoro Temnor° Roma.la 

cTarHaaeT yroa cp (c aepuntHal B Hewrpe oftexTHaa). 
Beall4HHa 9TOTO yraa onpexensteTcH Ha ycaoarta 

D sin (p 1,22X, (86.1) 
ecan naamouinn CBeT MOHOXpOhlaTWIM H HmeeT naliHy 
BOJIHEI X, a D---aHameTp oftexTHaa. B carme 6e- 

caeTa xapTHHa 6y,aer lipenCTaBaRTb co6o11 HattoweHHe TaKHX moHoxpomaTHHecmax KapTHH. PHC. 194. 06audi 
BHA .ancppaicHnonHofi 	Pamlyc nepaoro TemHoro KOabila r B (POKanb- 
mapTimu non tia- MOH IVIOCKOCTH eCTb r f tgcp, rae f (poky owe 
6armeHini Asyxy4a. paccrome o6-beRTHaa. Tax xax yroa op maa, TO nerniblx aaeu, Ha- 
xogaumxcH Ha He- r = 1,22 	T. e. Tem meHbrue, Hem 6onmue atm- D ' 60J11, ILION yrnosom merp o&beRTHsa *). paCcTORFIHR. 

o6-betcrua Hanpaaaex Ha xae yriaaeHnue 
aaeaata 	H S2, paaaeaethime yraoabim paccTost- HHem 	TO xamulaa Ha HHX aacT B 1:130KaabHOR IMOCKOCTH npukpaxuaon- Hme Hpymar c IteHTpamn 

B TO4KaX, COOTBeTCTBy1OLIIHX 14306palkeHHRM H S2 (plc. 194). 
TaK max HCTMHHKH 	H S2 HexorepeHnna, TO HapTima, BHAHMa51 Ha6aaate.riem, ripeAcTasanet co6ott npocTo Ham:manna CBeTabIX H Tem- 1161X KOJleH 0600X xprxxoe. ECM Herapm xpyHowa 5.IIHMH, a paamycht 

*) 143a0NieHHOe OTHOCHTCR X TOFIKOMy o6senloy. B Omen! cane camel' rosopwrb He o6 o&beicruee, a o6 ero BROAHOM man BUBO/HIM apatnce. 
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Kpptacoa 3Ha4HTeAbHbl, TO cucTema nepeHpusatowaxcc imam moweT 

He AaTb Brte4aTAaHHH Acyx paanenbmix H3o6paweHHH: 06 beKTHB He 

B COCTOHHHH paaamwrb (paapeunrrb) nice csecrauftecc TCHIKH. CTeneHb 
saaHmoro Hanowemc, npensacTsytomero pasnmemo =Tana, 3aBHCHT 

OT 4yBCTBHTeabHOCTH rnaaa HAH COOTOOAaCTHHKH K KOHTpaCTaM, T. e. 

csnceTcH HeCK0.3bK0 HB011peACACHHOM BBAH4HHOn. Flo Paaelo BAH onpe- 
neneHHom npmnimaloT sa npeaea paspecuenns mime nonoweHm, apt 

KOTOpOM nepnoe TemHoe 
KOAKI.0 OAHOTO Hpywca npo-
XOART gepes cHeTnu11 Hemp 
wroporo (cm• mace § 51). 
B 9TOM cay9ae OpAFIHaTb1 	  

KpuBblX, Amu= pacripeaeae,- 
me ocnelmeHHora(pHc. 193), PHc. 195. Ilpenen paapeweima LTH }mop- 

B Tocwe tX nepeceveHma co- 	I(BHHH ABYX ToUlt (KpwrepHA Psaea). 

CTaBACHOT <0,4 OT 0 pAHHaTb1 

B MaKCHMyMaX, TaK 4TO B peayabrHpyloureil Hpusotl opamaTa mecra 
nporsala cocTasnceT 75 0/0  OT OpAHHaTbl maccHmymoss). HOpMaAbliblti 

rnaa HAH 4:10TOHAaCTKHKa B COCTOHHHH, soo6ute rosopc, ornlappurrb 
npomq, aawe ems OH °Tamarac OT maccnmyma melibine gem Ha 25 0/0. 

npvi pacnonoweHHH, cooTneTcraylouiem yCAOBH10 P9AeH, yr.3013OR 

paAnyC nepaoro TeMH0r0 KOAbHa paBell yMOBOMy paCCTOHHHIO mewAy 
manam 4i. 14Tac, paapecnaemoe yrnme pacracHHe onpeuncrac 
ycnowiem 

fle, x 	m. 
Sift 1) .=-= 	=- ,ZZ — = 0,01 R, ' 	(86.2) 

T. B. TeM MeHbffle, Lield 60AbIlle AHaMeTp 	paanyc) OfrbeKTHBa. TaK 

KaK ocibitwo yroa cp (11 4) man, TO MOM(HO HaBlicaTb: 

X 
cp 	TR  • 	 (86.3) 

BemtgaHa, o6parnac npengabHomy yrny, HOW Ha3BaHHa paspeuswo-
toti cuss 

(86.4) 

AHanormHo, He6onbulotl HCTCHIHHK, yrA0BOR pa3Mep KOTOpOTO paB-

HReTCH (BAH MeHbLUB)+, OFWBBCAfleMOTO HOCAORHHM COOTHOLUBHHeM, HpeA-

CTaBAHeTCH Ha6.310,1aTBALO TCHIKOR, T. e. AWL' TipH Ha6AY3ABHHH B Tpytly 
KapTHIly, HpaKTHWCKH He 3aBHCAUW10 OT CtlopMbl HCTCHIHHKa H 6AH3Kyl0 

K HapTHHe, swausaema CBCTEMBRCB TIMOR. Tatum o6paaon, paspe-
inmomac cHna Whesrma Tem 6onbine, Rem 6onbwe ero nHamerp.. 

Paapewamaaa cHna ram Tatme orpaHHgeHa niuppaiumomiumil 

51Bnemica H cusaHa C pasmepamH apagto. ❑ pH xopowen ocHewoH- 

HOCTH .11.1aMeTp 3pa4Ka paBHABTCH npmmepHo 2 MM, Remy COOTBeTCTByeT 

s) ilpH paBHOB MITBRCHBHOCTH SI H S2 H HpyCAOCI onpase °Swam:ca. 

1 	R 
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272 	
KibbPAKKHOHHAH TEOPMH OKTIIMECKHX HHCTPYMEHTOB [T/I. XIV 

cornacHo (86.3) npemenbmati yroa paapewenftm OKOJI0 1 f . 3TO corna-cyeTcm C Toll BeaHunan paspewerms, 
KOTONS 06yCJIOBJ19I19 CTpyKTy-pON 	o6oao4mft (§ 81). FlpH HOHIOKeHHOR OCBCIUeHHOCTH apamox Nina ylleammunaeTcm (AO 8 A{.50, oxialco npn 9TOM clumnee exam-BalOTCH HemocTaTmll rnaaa Rax onmecmon CIICTeMbl, Talc KW yarnue-

Hne ycnoenft paapernemin, caaaaHHoe C ymeammeHmem mnameTpa 
He nponameTcn. Bonee Toro, max yaw ynomithanock. B § 81, paapeinato- wan CII0C06HOCTb raaaa mpg IIOHIDKeHHOPI OCBellfeHHOCTII namaeT acaem- CT814C cpplalionornmecmHx ripionth. 

§ 87. Pa3peumfouta1 curia. nmpocKona 
214pammua, BO3HIIKKIOLUKR BCJle,aCTIThe orpaimmemin nymma aria, HmeeT mecTo H B mumpocmone If Tame nptinommT K orpaHnmerono ero paapewalowen C11.71b1. AIM miimpocmona odbotho ampawaloT ero cnoco6- 

110CTI, K paapeineinito meTaneti He BeMIMHHOR yraa, a aufteattudita paa-
mepamm mem:imaginal paapeummon aeTanti KKK millnimanbroam paccrommem 
memcmy mum TommamH, pa3/1114HM6IMII C nomouHao milmpocmona. B TOM cariae, morma Aft TamHe TO4KII mcnycmatoT Hemorepemme BOJIHIDI (camo-
caeTsunnecn TommH), aamama mnoane auanorkoma paccmoTpeloion B npe-Am./waken naparpacpe. TO.71bK0 B OTAHMHe OT Tpy6bi (Teaecmona) B MHKp0- 
ocone paccmaTpneaembre npemmeTH pacnonmem Ha He6thabluom pac-
CTOAHMH OT o61,exTHaa, Ha moTopun namaloT arm KOA 6onbwam yrnom 2u 

Pmc. 196. K BYDPMCKetnuo paapewaloweti maw mexpocxona. LL' — ofrbetcnis; AA' — ero wierypaaa anacppanda, o6bu4Ho coal -mamma c onpaecel ofrbercnma Han Noma, K HOE Ha pecyaxe reacwra6 ricxasen: paccTome OM' upwstepPo B 100 pas 6oabwe LL' (1.7111 AA'). 

(pm. 196). flosTomy HenocpemcTaeHHoe npHmeHeHme cpopmyabl, BbIBC- KelIHOn Aag AH4)1)0(11111 	napanzenbmx arum, ocTpe‘meT HaaecTioae aappymHetths. OmHamo, eCJIH 
flpHIBITb BO BHHmatme, MTO HJIOCKOCTb 
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Hao6paacemlo (EE) (A -bean/ma newmt Ha paccTooHHH 	160 mot) ropaaao 
6oamnem, mem anameTp ofrberrnaa (Hatt ero aneptypHoti aflupparmal). 
TO arm B npocTpanme Hao6pawelm6 M0)KHO CRHTaTb npaamecan . 

 napanaen4Humn, H, paccmaTpHaao aluPpaalmo 91IX aria! Ha anerypHoti 
anackparme (Aleama, MEI mowem npHmetncrb (popmyina (ppayHrocpepo- 

atappaaut4. 
MBHUMBabHOB pa3peluaeMoe mimpocaonom pacctome meow ,41,ByI4 

camocaemummaco (HexorepeHmumn) Totwam M H N 6yneT HaIIIICHO H3 
yCJI0BHH, RTO newrima aux He3aBHCIIMbIX awkpatamormix Kama', 
nonynaembix B naocaom Hao6pawelma EE, oaawyna Ha pactroam114, 
yaoanemopotomem ycnormo Panes, T. e. M'N' paeHo panaycy 
nepsoro TemHoro ANCIRMKU,HOHHOPO KOnbua, oapywalowero Hao6pawe-
H1,151 14/141 N '. Coomennyloultte amppaialwoHnble Kap114111,1 no.oy-
yawns( B peaynwraTe cppayHrocpeposoll akappaaHm4 Ha' apyrnon anep-
TypHotl allacpparme AA'. llosTomy yz.aosoil paamyc ((p) Helmer° TemHoro 
(wawa onpeaenwrco H3 yCJIOBHH 

,22k AA' sin co 	1,22X, Han T.= 1 
AA' 

(H6o yron (f) man), npmem AA' ecn, aHameTp anepoypHoR anaq3parmbi. 
Het/Hata  paAHyC nepeoro TeMHOro iconbua paBeH cp • BM', rite BM' — paC- 
CTOHHHe OT analwarmia .30 IMOCKOCTH EE. 

Km, ycnom 'mai:Jeweling 6yaar HMeTb BHA 

e cp • BM' = 1,22k AT  . 
puc. 196 B413110, lao 

AA'  
BM' =2u', 

0,61X 146o yroa 	man. Tam04 o6pa3om, 	— , T. C. 

= 0,61).. 	 (87.1) 

2:1,n6 Haxowaerina CHASM meow a' H e BCHOMHHM, RTO AAA npaimb-
HOPO oTo6panceHun saemewra C HOMOIL4b10 MllEpOCK011a AO/MHO 6bITb 
co6moaeno ycnoene CHHyCOB (§ 75). Wraa, 

en sin u = s'n' sin u'. 	 (87.2) 

n'--noaaaaTenb npeaomaenno cpeaw B IWOCTIMOICTBB H3o6pawmft-- 
paseH eamume, 1460 H3o6pawerme pacnonoweHo B wwayxe; n MO4KeT 
6bITb H 60,1bIlle BAI4H101131, H60 41110CTIMFICTBO meway npeameTom H 
0613914TRBOM Hepearco aanonHeHo aaanm-a46o aeuteciraom (ammepc(44). 
XOTH yron a MO)KeT 6bITb 311B4IITBAbHb1M, yron 	clam man, H6o 
OM' 	OL, Tax RTO /If  2--_,-1 314114 1 . 143 (87.1) M (87.2) nmeem: 

efts'
— 	

0,61k 
— 	   

	

n sin u 	n sin u 

18 388. 2178. r. C. llatinc6epr 
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274 	.11.114TAKLIHOHHASI TEOPHH 011THVECKHX HHCITYMEHTOB 	[ca. XIV 

Taxmm o6pasom, paspewatolman una mmapocxona Tem 6omane, gem 
6onbule suagenne n sin u. STa 110Cataillig Bea1441111a ncraygnna Ha31391141e 

ratc.nosoa anepntypu 06-maxima it oougno odoanagaeTco gepea A. 
Mm Haman Bbipawenne Ana paapeffialouten CHabi MHKpOCK01111, HCX0)151 

Ha npennonexceann, VTO TOVKH o6-beaTa nocbinalot neKoaepetunnue 
BO.T1Hbi (o6t,eaT CaMOCHeTHIIIHRCH), TaK VTO amppalactonnble aaptnam 
npocTo HaKaaHbiBalOTCH °Ana na-apyryte• Oanaao 06b1VHO B MHKpOCK011 
paccmatpnnaloT o6-bextba oceeNeunue, age camocneTslinneca. &To anagmt, 
VTO OtaeablIble TOLIKH o6-bewra paccennaloT nuatoiona na BMX BOJIHN, 

ncaoasnume Ha OaHOn H TOn Ace TOVKH HCTOLIHHKa, H, Cae.a0BaTeabH0, 

cBeT, maywmti H3 pa3HbIX 'Fogel( 06-beKTa, oxaabinaeTcn 1CO26pelifitlalAt. 
9TOMy cnymato, repatao Bonne pacnpecTpanelmomy, Haat BbIBOH 

paapeumanueli CHabi mnapocaona nenocpeacTnenno nenpfinexthm. A66e 
yaaaan necbma torrepecnmft npnem onpenenenna paapeumaanal CHAN AAR 
cxygan ocaelmeHHbIX ofrbeaton H Hanlon, VTO H B 9TOM cnygae paape-
mammon cnna Taance onpenenseTca VIIC.HOBOn aneptypot1 oft-beatmaa. 
MeTen paccmoTpenxn A66e COCTOHT B cne,ayielmem. 

CneT, ocseulatouintl o6-beaT, nonaaaeT na Imlay mnapeacena, npe-
Tepnea paccennme (imuppaxamo) Ha HeTanfIX o6-beata, TaK VTO ctpya-
Typa cneTenore 'Irma 3aBHCHT OT 9T0r0 ofteaTa. PaccmoTpum Ana 
npecToTbi cnygan, aoraa ocneutenne Hp0H3BOAHTCH napanneabnum nyg-

.KOM (KEHIpaKKIIII (Dpaynrockepa), a 061EKT infect npoc-rpo ctopmy*), 
nanpnmep npencTaanneT co6otl nparombnyto pewetay, T. e. nocneaona-
TenbliOCTb npospagnax 110a000K, paanenennbec nenpoapagabota. Tlepmea 
peweTan d H HBaHeTCH B 9TOM cnytme xapaatepmcinaotl aeTann, a pan-
pemmican cnna mnapocaona onpenenneT 1303M0wHocTb paannginb rim! 
nomoilku store mnapocaona Oconee man menee menayto peuietay, T. e. 
mHHHmanbH0e anagenne d. 

	

alulwaaann napannenbnoro nygaa 	paccmatpftnaemotl cTpyatype 
nary B CPOKaabHOn 11/1OCKOCTH F e6-beatima (pile. 197) pia rilaBlibiX 
maKcIlmymoB, yra0Bble paCCTOHHIMI menbay KOTOpb1MH onpexensnotcs ne-
pnenom pewetan. EGAN nanatowse nygn HOpmaabHbi K HOBepXHOCTH 
o6-beaTa H nanpannembi B.B.Oab OCH CHCTeMbI, TO noncexenne 9THX MaKCH-
mymoB onpeaennetca ycnomor d sin nao, ran m— Renee VHC/10, 
onpeneamoinee nopanea maacamymos. Ha °cm mmapocaona neaurr nyne- 
Bon maacamym Aoen 0), maacamymu nepnore nopanaa 	newaT 
no nanpannelowm, onptaensemum H3 COOTHOIlleHHH Sin cp2 	Add, 

maKcHmyMbi BTOpOr0 110pHaKa 02 H /112)-143 COOTHOUleHHH Sin cp2=--' D.oid 
pi T. H. Tax KaK Bce 9TH AmPpaKilliolumie maKcHmymbl cooTBeTCTBylOT 
KorepeHTHbIM nytiam, TO aa 430KaabHOn IMOCKOCTWO 06"beKTHBa 9TH Arm, 
nctpegancb, arrreptpepnpyloT mewny co6otl, nasan 	nnocaocTm P2, 
COnpSDKeHHon c ILIIOCKOCTb10 riptaMeTa 	OTHOCHTeabH0 06-beKTIMa 0, 
H306pa)KeHHe caM0110 ripeaMeTa. TaKum 060a30M, H COBOKyilliOCTb 

*) Bce Immo/HA, noayvelnible c Mama npoeTbimil Ofteltrama, mown nepe- 
Hem n 	laabeKTbl mo6ore aNaa, neabayacb coo6pancemiama §53. 
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AluppanwoHHux MaKCHMyMOB B HAOCKOCTH F H OKOH4aTOAbHaH KapTHHa 
B naocxocTH P 2, Ameman 06I,eKTHBOM, 3aBHCHT OT npeAmera H cayman' 
ero Hao6pawermem. 

16056e Ha3bIBaCT Hammy B (00KaAbHOR flAOCKOCTHO6IRKTHBa Reptiligi.. 
HUAI aso6paarcenueit, a RapTnHy B HAOCKOCTH P2  —emopututum uso6pa- 
mcemlies npeameTa. IiHorAa xapumfy B F HashmaloT cnelcmpoM (no 
amaorini C 06614HbIM nimmeHeHHem pCILMTOK HAN cTpywryp), a xapTHHy 
B P2  —npocTo uso6pametsuem ofterra. 

fieTpyano BHARTb, 4TO AAH nonymeHHH npaaHabHoro n306pancenHA 
npeAmeTa HaAo, groom n306pawerme B HAOCKOCTH P2  o6paaubmanocb 

4 
PHe. 197. K Amppainutommfl reopAn mumpoacona A66e. NlacinTa6 
pacyna 	pacaomme OT PP JM) P2P2 ropam 6o.nbute 

epoxycHoro paccrosninA o6terma. 

B peayrwraTe HaaHmoAacmlim nymen, MAMBA OM. sax maxamymort A1 , 
• A2, Ag  H T. A. LIOCTBHTHAbH0, npearionomm, 4TO maxoe-smoo 
npensiTcnnie HaAepwano BCe Arm, HAywHe OT14,44, A2, A2 H T.' A., 
OCTaBHB AHMth CBeT OT A. B Taxom cnymae nHoopaweHHe Ha sxpaHe 
AoawHo 6mno6m nepen.apan, TaKOR o6teKT, A.HtpaKHHOHHIAR cneferp 
xoToporo (nepramoe Hno6pawenHe) CBUCTCH K OAHOMy ugHTpaahHomy 
maxcHmymy. Ho Taxon cayman mower HMOTb mecTo, AHIHb ecaH napaa-
nenbHun nymox He npeTepnea mixamon AH4)axami Ha npeAmeTe, T. e. 
ecaH npeAmeT oTcyTcToyeT, H B HAOCKOCTH P2 nonytarrcH pamomepnaH 
OCBMOHHOCTb 6e3 BCHKOTO Hao6paweram. ECAH Ow mu sailepwmall ace 
Aminammotimbie malcumymu Hettentux nopstuoB (Hanpmep, 44, 
4.4 H T. A.), -TO BTOpH4HOH H306paMHHHO COOTBOTCTBOBaA0 667 Tomy 
nemmomy, xoTopoe COCTOHT H3 A0,A2,4 A4 , Aq H T. A., T. e. 

18* 
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COBOKYIIHOCTH mamcmmymos, KOTOPMC OMAN ON 03/cabmen' HaAH4HeM 

B P1  peulem C nepHuom, B Asa pan membiumm; MN ymmeam 6b1 Ha 
smpame P2  H306pancemme 6onee petueTmn, mem mmexmmanaimAeft-
CTIMTenHOCTIL 

rr0/161(0 nonHag COBOKYHHOCTI, AlitTaKHHOHHIDIX MaKCHMYMOB OHPC 

meamT wropmmHoe m3o6pamamme B COOTBUCTBHH C oftexTom. Bnpo4eM, 
COBOKYHHOCT6 matcamymoB, pacnonoweinibm no °Ally cTopony inuempa, 
HanpHmep COOTBETCTRYIOIMIX HOJI0WHTEAbHbIMM, AOCTaTO4Ha AAR nepe- 
Awm mcex ReTaaen, H6o ocTumme AHlUb ycHammaloT RPKOCT6, He menam 
noApo6HocTeft KaPTHHM. Oco6oe sHameHme mmewT mamcmmymml nepmmx 
nopmomom, pacnonoweranne noA manumit yrnamm H Oycaomaenmme 6oriee 
HPYrimumn H 06M4H0 6baee BaWHUMM ABTUIRMH cTpoemnm, onpepeamw-
Hommm B OCHOBHOM BHA peaahmoro oftemTa. MaKCHMyMN, admaume noA 
60A6WHMH yraamm, onpeAeammTcm rnamimm o6pamom 6onee MBAKHMH 

AeTaammn npeAmeTa, morymommm, mnpomem, 661T6 04BHI, mapamrepmumm. 
Tam, Hanpmmep, B CAY4aB o6temTa B mmAe pemenam cnemTpm nepmoro 
nopmoma AOCTRTO4HM AAR o6pasomaHmm mao6pancemnm B mmoe nepmboH-
4eCKOH cTpymTypm npammnbmoro nepHoaa, HO C nnamlimm nepexoRom 
OT CBCTANX mecT K TCMHUMH9. 11AR npammammon nepeAamm He TOA6K0 
HEPHOAH4HOCTH cTpymTypm, HO H KaPaKTCPHOr0 AAA Halueft peumamn 
pemmoro nepexoAa OT cmeTa K TCMHOTe, Heo6xoAnmo, 4TOOM B o6pa3o-
BaHHH m306paweHmm YUCTBOBaAH H cnexTpm BUCIUMX HOPRAKOB. 
meamme Adaam (saemeHTm cTpywrypw MBHIAlle AAHHM BOAHM) moofte 
He mom 6MT6 Ha6amaemm, H60 BOAHM, Ampparmpomammme Ha TURK 

AeTaamx, me Aoxourr AO smpana P1P2  Aawe npm mamcmmanmmo BOBMOW 

HOH anepType oftemTmma: it=90°. 9Tmm 0006pomemmem MOWHO BOC 

fl0AbBOBaTbCR, 4T0661 YCTaHOBHTb npeAen paspealemm AeTaaeft 

d < X = n , rite A0 — Amnia BOA1161 B mamyyme, a n — nomamaTeam npe- 

AOMACHHR CPBAN, B KOTOPYI0 norpywem 
1-10MCIBAR B HAOCKOCTH F 91(PaHM C COOTBCTCTBCHHO pacnoncomell-

HMMH OTBBPCTHRMH, T. e. nponycmam TOA6K0 Ao  Han TOAMS0 meTHme 
MaKCHMYMN H T. A, MN MCOKeM 6es TpyAa Ha6/110AaTh B HAOCKOCTH P1P2  
onmcammie mcmaocemto mmoopmmemmm HIIH Ame pammomepHoe ocmelmenme 
6e3 H306pmeHma. 9TH 01161ThI, ocyuiecTmaeHHme A66e, O9CHb nomoraroT 
yocHeHnio ero cnoco6a paccywAeHmm. 

143 H3AMBHHOr0 RCM 4TO AAA nonymeHmm npablubmoro m3o6pawe-
BHA HaA0 '  4T0661 mepes 061,BKTHB mmmpocmona H Ranee npoHmmaam 
RackpammmoHnme nymmm mcex Hanpamnemmn. 06N4H0 BHYTPH mmxpocmona 
He CTaBHTCR npensacTmmn, Talc 4TO 011aCHOCT6 npeAcTimmeT nHWb 

BX0AHOh 3pa4om, KOTOPUM CAYWHT onpana 06IBKTHBa, orpammmnmaxnmam 

*) Tax Kam cnemum TOAbK0 nepeoro nopmAxa noaymawTca B carme am-
(ppammmm Ha pemeixe Psaem (CM. § 52 H ynpammeHHe 67). ❑ pH Ha6monemico- 
omercirspomero o&beicra Taa3OM Mb! mo)Kem CyAHTb TOM3K0 0 TIJI813HOM Hamene- 
HIM K0944HHHOHTa nponycHaHHH; 9(I)(1)eKT 	CBH3aHHbal C o6pameHaem 03b1, 
ycHcLabaaeT OT HencpcpeAcTseHHoro Ha6aEouHHH. 
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ero pa6onee oirseptiwes). gem men= npeAmeT HAN ero AeTaAb d, Tem 
6OminHe yrim AH4TaKHHH OH 0y-urns/unmet H Tem 'wipe ACIAHCHO 6NTb 
oTnepume ofteKTHHa. OTnepcime ofrbexTlisa onpexemmun ymom 2u 
mewxy xpatiHnmii nynamn,wiywrimm OT onienTa(pacnoaoweinioro y (00- 
xyca) K xpaam oOieKTnBa. rlonownia sToro yrna HOCHT Haasamie anep-
mypu. ECAH anepTypa meHbwe --Awlipamworioro yraa, COOTBeT-
cimp)uiero cnexTpam nepBoro nopstaxa, T. e. sin u < sin pi  = Add, TO 
B MHKpOCKOH npoinixnyT TOAbK0 Ay4H neHTpaxbHoro maxcnmyma H MU 
He ywirwm nsoopawerinn, cooTneTcTnyannero AeTaanm, onpexemiemmm 
sexinninon d, T. e. B cnymae Harnett pewenni 6yriem HMeTb paenomep-
Hoe ocnewenne. Talcum o5paaom, ycaosne sin u,>),,old ecTb ycaonne, 
Heokowimoe Ana paapewemin AeTa- 
nen d. B mpatimem carme (sin u=A0/d) 	 sit dorP 'last  
MN wepTnyem maxcHmymaim BMCWHX 
nopwwwi, T. e, KaK mums, He-
CK0.11bK0 yxyxwaem icanecno nao6pa-
N(elill51. tiem 5oxbuie sin a no cpaime- 
HMO C Xo/d, TCM 60AblHe cnexTpon 
BNCIUNX nopnaxon yucTsyeT B HO-
CTpOeHHH tisoopaweiin, T. e. Tem 
ToMHee nepeAaeTcn lia6moxaembin pnc. 198. 3Hanewie KOCbIX nytwoa 
o6teKT. Ann nonunienan paapemmonien cno- 

ECAH mewxy npeameTom H oftex- 	CO6HOCTH mimpocKona. 
TOM HaX0AHTCH cpexa c nonasaTe- 
nem npeaomilenHo n, TO BMeCTO X0  BOAC X =kiln H yuloinie paape-
minim 6yAeT: 

d n  K0  

sin u • 
(87.3) 

06unHo npn oneweinni oftexTa HCH0Ab3y1OTCH He TOAbK0 Hy4KH, 
Hayuwe BACPAb OCH, HO H fly4KH, HaKAOHHNe K Hen. 3TO 06CTOHTeRb- 
CTBO yaynumeT yownire paspeinewm. 

Beau ocaewarownti nyiwic Harr non yr.aom Cf K OCH miwpocxona 
H AwliparnpyeT non, yr.nom ao  (pw. 198), To ycnowie marcoimymoa 
(CM. § 48) ecTb 

sin %— Sin Ct =---- fit d . 	 (87.4) 

Axone, Him xoTopom XOTR 6bi nepnbin cnexTp nona4aeT B o&bex- 
THE, 6yAeT: 

cc = 	ao  = 	m 	1. 	 (87.5) 

Ycaorme paspewemin 

 

A 2 sin u —  
d 	nd' (87.6) 

   

Bnpollem, y CHAbHMX ofisexTnnon nepeuo npnmenneTen cneumanbnan 
anepTypHan Anaipparma, KoTopan n onpeAeaneT paamep apanKa. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



1/2 0,5ko  
= (87.7) 

2n slnu 	n sin u 
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Halt 

HTaK, 

	

0,5ko 	0,54 

	

"";"- nsina 	A ' (87.8) 

rue A =- n sin u oaHanaeT, eau H Bum, mlicnosyto anepTypy o6beKTHBa. 

TaKHM o6paaoM, KaK AAA OCBelMeliliblX, nIC H Ana CaMOCBeTSIMHXCH 

o&beeToB paspeulannuaa CHna meepocxona aaBHCHT OT 4HCJI0B011 anep-
Typhi A *). 

,11/01 ri0BUIllelimsi paspewaennen CHOCO6HOCTH milepoceona ebiroaHo 
npumeHeHme 6onee KOpoTKHX BOJIH (yabTparlmoneT) H yBeninieHHe 
BOR allepTypb1. RAH 9T041 nocnermen genii CarKHT ripmmeHeHme ItAtAtep-
010/0161X CHCTeM, B KOTOWAX npocTpaHcTao meacny HpeAMeTOM H °Olen-
THaom 3a110.raMeTcsi cpeAon C noBaaaTenem ripeaomneHms n > 1. ❑o.a6H-
pa6 it 0E0110 1,5 (Keuposoe ?damp), MN He TO.ribK0 yearn: unman( 
anepTypHoe 411010, HO H nonynaem pea upyrux npemmyulecTe (CM. § 82). 

Y COBpeMeHHNX MHKpOCKOTIHMeCKHX 06'beKTHBOB 4mC.rt0BBo anepTypa 
aocrirraeT 3Ha4llTeabHbix paamepoe. Ana •CyXHX* CHCTeM it = 1 H sin is 

ripaKTHIleCKH AOXOAHT AO 0,95, TBK 4TO BO3MO)KHO paapeulemie xteTaneft, 
Hmerouurx paamepra ()KOJI° riOnomibi 11.11Hilbi CBeTOBOli BOJIHN. C ammep-
CHOM1b1MH cncTemame .0cTHraetcH paspetueHHe B nonTopa paaa 6onbulee. 

MeTon A66e He TO.TibICO 1103BOafleT BblBeCTH 3Ha4eHHe paapeumouten 
CHOCO6HOCTH AJIa oceeureHubtx 06 -beKTOB, HO H HOKa3b1Baer, tiTo pe-
aynbTaTbl Ha6moaeHne B meepocxon moryT CHJibli0 3aBHceTb OT yea0BH11 

Ha6nioaelresr. BUBOAbl A66e nonymaioT ocotoe npawrirmeceoe 3HatieHlie, 

TaK KaK t. 14. Mamaenburramy yuanocb noeasaTb, MTO OHM COXpaHHIOT 

CB010 cHny He TO/16K0 BAH oceemennbuc (eorepeHTHocTb), HO H une 
camoceeTeurnxca 06"beKTOB. PaCCMaTpHBa51 ruuppaeruno Ha BbIXOAHOM 

apaque ofbeeTnea, MaHaenburram ri0Ka3aa, MTO OT paamepoe H rkopmbr 
3pa4ma Hall OT BHeCe111151 eatoix-nH60 HOBEIX orpamourrenbmix ama§varm 
3aBHCHT Te HCKaHCeHHH, eoTopme HHor.aa o6HapywoomeT Hao6pantetre 
no cparmeHtno C onepTanuseul o&beeTa, coeepureHno Tax ace, KaK 9T0 

HmeeT meCTa B Teoplur A66e Ana OCBeHIeHHNX 0611eKTOB. MaHaeabiliTaM 

yCTaHOBH.,1, MT° nem rpy6bix no cpaellemno C AaHHOR BoaHbi cTprcrypax 
camoceernuNuecu oftexTba anomie 9KBHBaaeHTIrb1 ocaeuieHnum paaHo-
mepHo co BCCX CT0p0H. OfNTN C HaKanetiHb1MH H OCBeilleHHbIMH CeTKaMH 
B KallecTee 06 -beKT0B, BbirlOaHeHHbie .11. 14. MamaenbinTamom, noraTeer-
KaalOT 9TH 3aKalO4eHHH. 

PacapocTpanefine yKa3aHHbIX BbIBOA0B Ha camocaeTaruseca 061,eKTbi 

(OTCyTCTBRe eorepewrHoctr) oco6eHHo WINCH° nOTOMy, tiTO H npli ocee-
raeHHOM o&beeTe .aaneeo He ecerua HmeeT mecTo nonHae eorepeHTHocTb. 

') Hecyulecreemme paanHtme B H094411HReHrax (0,50 H 0,61) nonpoutocs 
noromy, gro }tame (87.4) mm HHCBJIH Ana npamoyron6ilor0, a He epyrnoro 
oTaeperna. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



1 	 2 	 4 

§ £f71 	 PA3PEMAIOLHASI CHAA MHKPOCKOHA 
	

279 

TO4KH °newel-molt ofileaTa nocunamT anomie aorepeninuft CBeT TOAbK0 

TOM cane, ecnn yrnoame paamepm HCTO4HHKa HaCTOAbK0 Maabl, 4TO 

yron, noa KOTOpbIM OH BHAeH H3 mem pacnonomenna npeameTa, 

no cpamemno c 7, rae X 	CBCTOBOR BOAHM, a d—paccTonnte 

memay ocsetuaemmmn TO4KaMH o6-beara. Be/femme/1mm, 9TOM cane 
BOAHU, nimmoaanime OT pa3- 
tiblX TO4eK HCTO4HHKa AO 
HallIHX ocaeuaamdmx TO4eK, 
HttlelOT paannmne B (Dana, ma- 
noe no cpameHmo c 27c (cm. 
ynpaHoiemie 116), TaK 4TO 

nnrep4epenumn BORN, pac-
cenaaemfax Hainamu TOLIKaMH, 

aacr npanrnmecan OAHH 

TOT me 94:421:12KT, OT KaKOR 61,1 

TO4KH HCTO4HHKa HH npninna 
ocaelmaroutaH HonHa °core- 
peHTHOCTO. lia060p0T, KOrAa 

yraoame paamepm HCTO4HHKa 

X 
BeAHKH no cpasHemno c 7, 

TO CBeT, HPHKOAABAHR K ocae- 
w,aembmt Toaxam 	paallux 
TO4eK HCTO4HHKa,6yaer HMeTb 

BCCB03M0)KHble pasnocTn 013 

OT HyAH AO 2n, H, cneaoaa-
TeAbH0, pacceannme HalIMMH 

TO4KaMH BOAHM MOryT AaBaTb 

camme paaHoo6paaHme Hump- Pile. 199. BaHHHHe aapawrepa ocHemeHHa Ha 
ipepennnonnme KapTHHM (He-
HorepeHTHocTO. flpH Hp0Me-
}KyTO4HbIX paamepax HCTOLIHNKa KOrepeHTHOCTb 6yaer OCTIWCTBAHTbCH 
B 60.4bIlleft HAH meHbuien mepe. B peaabHux ycaoHnax ocaeuxellue 
06beKTa B mnapocaone HP0H3BOAHTCH UOTOKHMH Hy4KaMH Aria H 
HOAHaR norepenrnocrb }meet mem All Wb B ncanioturrenbnux cny-
maga. 

Bonpoc o creneHH HorepeHTHom ocHerneHna 061eKTOB B mnapo- 
CKOHe 6MA 06CTORTeAbH0 HCCAeA0BaH JI. C. POKACCTBeHCKHM, KOTOpMR 
AaA nonnmecraennoe nmpamenne crenenn aorepenrnocrn, BBeAH cPaKTOp 
KOrepeBTHOCTH, apafinne 3HageHHH HoToporo —Hyab H eAHHHHa. PaC- 
cmoTpeB c yaaaannoft TO4KH apennn monpoc 0 paHHOHaAbHOM OCBealeHMH 

RBI MIBQOCK011149eCKHK tta6.mettuirx, a. C. POWACCTBeliCKHR paa-bncHua 
9TOT BaWHMR nonpoc H aame ocyatecnom OCBeTHTeAb, aafoulnft npn 
manon mommocrn HCTO4HHKa nanwroamenuune ycnonna aim °alumni- 
noro nonn venlig npn cambpc CHAbHbIX ofteainnax. 

Idoopa weilme mimpocKone. V
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flpempacnwft ElpH/dep 3HatIeHHH npannasnoro HCTOAKOBaHHH penyn-
TaTOB mmpocnonnnecnoro nabinuennn HPHBOAHT R. E. anneHropH*). 
Ha pac. 199 nao6paweHm geTiape MHKpO3aPHCOBKH OAHU° H TOFO We 
npenapaTa (nannnpb annomonon nonopocAm) npn pasimaHmx cnoco6ax 
ocselmeHna. 

'ha KaWAOR aapnconnon nonaaano, KaKOR BHA HMeeT CBeTOBOR 
Hy40K, Hp0X0AHUIHR 4epe3 430KaAbHy10 HAOCKOCT6 06beKTHBa. 3apH ■ 

COBKa /--npoxoAHT TOAbK0 neHTpankma maacnmym (o), mammy', 
KaWeTCH rAaAKHM, 6ea AeTanen; 2 —11CHTpa111,1101 (o) H OAHH 60KOBOR 
Amppamumommft maacHmym(a)--nammpbameeT npoAonbHylocTpyrrypy; 
3 —11(eHTpanHIDIR (0) H OAHH BepXHHR AHOpKIIHOHHUR maKcamym 
(6)— nannapb meet nonepeampo cTpyaTypy; 4 --timpani-mitt H no 
()Jimmy maxcnmymy (a) H (6) —namapb ameeT cTpymTypy B BHAe CeTKIL 

TaKHM o6pasom, 04eBHAHO, 4TO cTpylaypa naminpa manomanaer 
ceTay, HO B 3aBHCHMOCTH OT meToAa Ha6noAelma MOWeT Ka3aT6CH 
remimon HAN cHaftenHon nponoahnumn HAN nonepeamamm nonocama. 
N1ewAy Tem palmate 6OTaHHKH nonarann, 410 OHM HMelOT Again c pas- 
AWIHMMH paSHOBHAHOCTSIMH AHaTOMOBOR BOAOFOCAH. 

§ 88. 3.11eKTp0HHIAR mimpockon 

TaK Kam micnosaa anepTypa He moweT 6uTb amaanTanbmo ROHN-
IlleHa, TO eAHHCTBeHHUM cnoc000m pleamenaa paspeinmoma cnoco6- 
HOCTH mimpocxona HBACIeTCSI nepexoa K 6onee KOpOTKHM BOAHaM. 

CIpHmemenne ynbTpacOmoneTosmx nymen, Tpeopmme H3rOTOBAeHHH 
CHITHKH mnmpocaona H3COOTBeTCTBy1011111X maTepHanoa(asamckinoopnT) 
HAN HCH0/1630BaHHH oTpawaTenhHoR OIITHKH, orpamigeHo AAHHaMH BOAH 

2500-2000A, 14606046111RHCTBO 061eKTOB, noAnemmumx na6inonennio, 
CHABHO nornomeT KOpOTKHR ynbTpacknoneT. Talcum o6pasom, Ha 9TOM 
nyTa BO3MONKHO ysenagemie paapeinaromeft CHAU npludepao B Asa paaa, 
4T0 H ocymecTsneHo B cospemelmmx ynsTpacpHoneToamx maxpocxonax. 
ilpH 9TOM, KOHe4H0, He06X0AHMO npnmemb OoTorpacpmecican meToA 
HafintoAenna. 

Hpameneime ymnpacpHoneTa AaeT emg oAHo sanoice npeamyme- 
CTBO. AlHorne 06beKTbl, OCO6eHH0 6nonormecmHe, BO scex CBONX 4FICTRX 
ommamoDo npoapamim aim miAmmoro caeTa,6naroAapa memy fix Haonmi-
AeHme B BHAHMOM ceeTe saTpyameno. Ho Ana ynbTpmpHoneTosoro CBeTa 
oonapywnaaeTco sHamiTengHoe paamome B noaaaaTene nornomeHma 
pasmax aacTeft oftmaa, TaK 4TO cooTseTcTspoume mnapo4loTorpmpam 
OKa3MBaMTCH AOCTaTO4H0 KOHTpaCTHUMH. E. M. Bpym6epr paspa6oTan 
HeCbMa ocTpoymHyro cHaTemy,-nossonammylo npesocxo.ano HCH011630- 
BaTb pasnatme B nornoulemm pa3HbIX AAHH BOAH. CHHMaH npenapaT B 
Tpex rpynnax Amm BOAH H paccmaTpHsam sce •pu (poTorpatam OAHO-
HpemeHHo B cneunanbHom nimthope, cnathnermom Tpemn CBeT04)HAbTpaMH, 

*) 51 E. 3 nne Hrop H, BoTaHnaecanitt wypHan, 1940. 
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COOTBeTCTBeHHO nepeAmolvmmm paanlimme a Tpex rpynnax AAHH BOJIH, 
npnmeHennux npn CbeMKe, mu nonynaem no meToAy Bpym6epra °nem, 
6oraToe AeTannmm m3o6paweHne C pa3pewenueM, COOTBeTCTByKMIHM 
KOpOTKOn AMIHe BOAHM, npnmememion npn (poTorpalmponaHnn. 

w Aanmenalero ymennnemin paapewalowen CnOCO6HOCTH mnnpo-
cnona cauomano ou nepeftTn K penTreHoncAnm nynam. Ho HaroTomne-
Hme cooTmeTcTnynnuen OIITHKH AMA 110ArleHMI H306paWeHHH B peure-
HOBCKFIX ATMX BCTpegaeT BeCbMa 60AMIMe 3aTpyAlieHHA. 

OAHaK0 pa3MITHe COBpeMeHHOn TeOpeTH4eCKOn CIMMHICH npliBeA0 
K MNCJIH, 4TO paCIWOCTpaHelnie HOTOKa MO6MX MaTepHaAbHMX 4aCTMA. 

ylIpaB5HeTCH BOAHOHNMH 3a1C0HaMH, TaK We KaK 9T0 HMeeT MeCTO H AJA 
cmeTonoro nOTOKa (cm. 3annioneHme). STO 3Ha4HT, 4TO CTp0f0e petUeHHe 
naval 0 ABH)KeHHH MaCTICH n0A AenCTMleM CHA MO)KCT 6MTb nonyneno 
AHLUb nyTeM paCCMOTpeHHH paCnpOCTpaHeHHACOOTBeTCTBylOnnIX BOAH. He 
OCTaHaBJIHBaRCb Ha npHp0Ae 911X BOJIH, ymawem mlwb , 4TO AAHHa 11X 
3aBHCHT OT MaCCM M H CKOpOCTH v Ammwytumxcn 4aCTICH C0fAaCHO cirop- 
myne n= — h 

 (Ae SpoRAH, 1923 r.), rue h= 6,624 • 10 -27 ape • cett 
nOCTOAHHaA Hila/Ma. H3 CPOpMyAbl BHAHO, 4TO mem 6onbme macca 
4aCTIIHM H 4eM 60HbLUe ee CROpOCTb, TeM MeHbIlleAAHHa HOAHM. Ho 
Aawe AAA mama C HanmeHmueft H3BeCTHOn MaCCOn, AAA 9AeKTp0HOB 
(flt==0,8. 10 -27  ABHWylPHX01 C yMepeHHOn CKOpOCTbM, COOTBeT- 
cTBpoulaB Anima monHim onerr. mana. Tax, Hanpmmep, AAA HaToAHux 
Aria, yCKOpfleMbIX pa3HOCTMO nOTeMniaA0B H 150 8, x==.1 A 
6onee 6MCTIMIX 911eKTp0H0B, a TaKWe AAA aTOMOB, monenyn HIM we 
Ten ewe 6onimmen maccu AnnHa BOAHM 6yAeT ropamAo 6onee KOpOT- 

TaKHM 06pa30M, 3aKOHM pacnpocTpaHeHmn Aawe Hanoonee ner- 
KNX 	(9/1eKTp0H0B) COOTBeTCTBylOT 3aKOHaM paCnpOCTpaHeHHA 
04eHe KOpOTICHX BOJIH. 

B 9TOM cAymae cTporoe pemeHHe aaAaini, ocHomaHHoe Ha BOAHOBOn 
TeOpHH, npaKTH4eCKH He OTAHLMeTCR OT peWeHHA, 110Ay4eHHOf0 nO 
MeT0Ay fe0MeTpH4eCKOn (ArleB0n) 011THKH. IICTaHOBHB, KaK 3aBHCHT 
nOKa3aTeAb npeAOMAeHHA BOAR OT CBORCTB CpeAM, T. e. OT C14.40BleX 
n0Aen, B KOTOpUX ABHMeTCH 9AeKTp0H, MM MOWCM paCC4HTMBaTb ehO 
ABHMeHHe no npaBHAaM fe0MeTpH4eCKOn OCITHKH. C ApyfOn CTOpOHN, 
HONCHO paCC41TMBaTb ABHMeHHe 9AeKTp0Ha nO 06M4Hb1M3aKOHaM MeXa-
HHKH, 3HaA CHAN, AenCTBp011111e Ha maexTpoH. Ha BO3MOWHOCTb paC-
CMOT peHHA MeXaHH 4eCKOP13aAa 4HCOHTH4eCKOnTO4KH3peHHAyKa3MHaA0Cb 
y)Ke AaBHO. Donee 100 neT HaaaA • ammnbToH ((Mono 1830 r.) nonaaan, 
4TO ypaBfleHMIM MeXaHHKH HONCHO npHAaTb BHA, BnOJIHe aHaA0fH4Hbin 

ypaBHeHHAM fe0MeTpH4eCKOn OnTHICH. fiepable MOfyT 6Mt6 H306pa)ReHbl 

*) AAA ICHCACHHblX pacmeTom Annmm BOAHbl, CEM3aHH011 C 9AeKfp0HOM, cpop- 
, 	12,24  myne Ae Bponam yao6Ho flpHAaTb BHA A = 	arircrpemoe, r,r4e pa3Hocvb 

ir noreaknanom V ompaweHa B BOAbTaX, 
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m mime cooTHoweHint, mupawatcattero npinnwn Hanmetamtero Aetionini 
(npHintmn AIORepTKM, H3 RoToporo moryT 6b1Tb nottymeHu ypainteHHH 
HMOTOHOBOR mexaHmn0, a BTOpble--B mmae COOTHOMMHOI, BNPAW3/0- 
wero npntimmt HammeHmtmro onTmmectcoro FlyTH (npmintmn (Pepma, H3 
RoToporo cnenpoT mattonu reomeTpHmecRoR ORTHKH, CM. § 59). 06a 
5TH npwwitna HMeWT twonHe ToacaecTmeHnoe mupwReHne, mut no& 
xodaup.m o6pa3odu eu6pamb nomaaaTenb npenomneHHH. nopamitTentwum 
peaynbTaTom coHpemeHHO TeOpHH HBAHeTCH TO 06CTORTeAbCTBO, 
ycTaHamtimmaemuR 	notcaaaTent, npenomnetum cmHaaH c napameTpamm, 
xapaRTeptaymmamm CHAOBble non% B KOTOpNX ABIDKeTCH mamma, 
Uslielik0 MK, Kam 9TO Tpe6yeTCH AAR OTOHCAeCTBAeHHH npmmuma 
menmnero AeRCTBINI Cnpmuumom tbeptta. 	nanpamep, Las RUMS!, 
ttramyweRcH B CHAOBOM none, xapamTepmayemom noTeHumanom IV, 
nomaaaTenb npenomaeHHH cpenu cornacmo compemetmoR Teoptin witeeT 
BHA 

if  2 (E—W)  a= mc2 	' 

rite EF--mteprpm nwomywettcH macTmmu, nt--ee macca H C--CKOpOCTb 
cmeTa; HMeHHO npm MOM CHASM nyTt, WICTIMNA, RO rammnbTony, HAeH-
Tnnen c HanpamneHmem pacnpocTpameHHH cmeTomoro ayma. 

Cnoco6u pacmeTa 9AeKTp0HEINX nyTeR B sneterpomarHmTHmx nom, 
npmmewmoTcH AH meTonu mammal HAN reomeTpmmectcoR onTHRH, no-
3B045110T yCIIIHOBHTb ycnommg, npn RoTopux 9./leKTpOHN, muweAtume 
H3 mamott-tmoo TIMM (HCTOKHHK), co6epyTcH BHOBb B HeKOTOpORTOKKe 
(CTIUM3THReCK0e mao6pancemte). COBOKTIHOCTb snemTpmmemx HAN mar-
HHTHbIX noneR, B KOTOpbIX ACIABCCH ABHT3TbCH 9AeKTp0H AAA nonymenmR 
Tamoro mso6paweHmH, npeacTammeT co6oR quemTpolutue AHH3N5 

(marHmTHue HAH anexTpotraTmmectute), mrpamme BsnewrponnononTnne 
Tamyw we pub, matt oftimitue nimbi m reomeTptimectoaR onume*). 
Opn noaxciamumx ye/maim (napattcmanmtue nymmm Ham COOTBeT-
CTBpOUNIM o6paaom pacctarraHHue cmcnpamnewmensneRTpowfueARH3M) 
FICTOWINK 9AeKTp0HOB MOWeT 	AOCT3TOKHOX0pOlUeenso6paynenme. 

Hao6pancenne 9TO MONHO cpoTorpatinwoHam (ecam snewrpoHu nona-
AalOT Ha (POTORAUTHHKy) HAN twontonam HenocpeacTmettro rnaaom 
(ecnm anewrpottu nanwoT HacknyopecumpyloutHAsRpaH, cmeTHutuRcH nox 
neRummem yAapcm0. Ha 9TOM nputwitne nocTpoeHu mHorommcnett. 
Hue anetapowloonTHmectute cmcTemu,mrpaioutmema)RHywponb B compe-
melmoR TexHmRe. la/THOM H3 'MINIX CHCTeM HBAHeTCH H snelapointuR 
MHKpOCKOH, cxemaTtimecRm mao6paymemHuR Ha pmc. 200. 113 pmcytma 
BEANO, KTO 9.11eKTp0HHNfl mmRpocmon COCTOHT H3 snemeHTom, anomie 
9KBHIMACHTHNX anemewram,cocTammcumm OutwuR onTmmeckHR mHmpo- 
mon. C)61eKT MOWeT 6b1Tb KCHMOCBeTHIRHMCHD-- cam CAyIKHTb HCTOK. 

B.11F1511111e snexTpwieclun mannimmx noxeti ma rim saexrpoma (Om-
amp:awe aacxame)paccmaxpapaexca B Kypcax sneKTpagema (cm, Hanpmmep, c. r. Kaaa lux KKo a, 3aptapinecno, §§ 204-206). 
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L I  Homdeaop 
\
\ 	lfanoof 

dem A...pi. • 

P11c.200. CxeMa yupoficTna saelaponnoro 
mHapcuma. 00AA cpameinim mica( 1430- 
6pawelia cxema onumecxoro mHapocaona. 

e 

§ 88] 	 SZEKTPOHHbln MHKPOCK011 	 283 

HHK061 911eXTp0HOB (HammenHug KaTOA Halt oceentaemlin cfroToica-
Toa), —11214I (10CBellleHFINM., npeacTatass co6on npenapaT, Ha HoToput1 
naaaea BOTOK 9.331(Tp0HOB, 06614110 OT HaKalleHHOr0 xaToaa; HoHeimo, 
npenapaT aoawell 661Tb AOCTaT0 11H0 TOHKHM, a 9.11eKTP0HN flOCTaT04110 
661CTP616111, 4T0661 OHM npoxoafina CKB036 npenapaT H 11p0H11Kaail 

0111114aCKy10 ClICTehly. Bnpo- 
gem, noao6Hoe we Tpe6osamie 
cnpo3pa4HOCTMB MM nperbas-
mem 11 K npenapaTaM, paccma-
TpHsaemum B ' 06614110M 011114- 

43CKOM mmpocHone• 
9.11eKTp0HHOTO M14- 

apocaona no npacasam reome-
Tpwiecnoft 011T11101 AB/1513TCH 

13110/1He OCTOCTBeHHIAM, 1160, KaK 

MM sHaeaH, ./11.1114H3 B041161, COOT-

accrapoutaa snexTpoHam, oveHb 
maaa. 0Ha HmeeT nopaaos He-
CKOJIMOIX COTbIX aHrupema, 116o 
o6wHio 111311MeHHIOTCH 9.11eKTp0361 

A0B0abH0 60/1131113X caopocTen 
(COOTBeTCTBy1011111X ycHopsnowelt 
paaHocTH noTeHuHa.sos 40 — 
60 ICHAOBOAM$ TeM ne menu, 
Kan MM maenH B § 87, arm 
paCCMOTpeHlifl OCHOBH0r0 BO-

npoca o paspewaromen cline 
humpocsona Haao IIIMIHRT6 BO 

unnManne, 4T0 AAHHa BOJIHM HO 

6eCHone4no maaa. npnmensta 

Oopmyay d AHanaem, 410 

paapeinamnaH curia saelapoH-
nor° mmpocxona MOSKOT 661Tb 

Caeaana necpannenno 6GabWell, 
gem y 06u4Horo mapocHona. iteticTswreabao, Bi11tha BOaHbl B cay- 

sneicrpormoro mampocHona B 10 000 — 100 000 paa meHmue, 
sem .3)131 o6u9Horo; nosTomy, XOT51 411CJIOBBH aneplypa AAA snewrpoH-
BMX gooleaTHsoes non eme Heseamca ece we 
TeopeTmecitas paspentamaH cHaa merrpoHnoro makpocmona npe-
BOCX0,414T paspemmoutpo cony Oninvecaoro MIIKpOCK0113 B HeCK0abK0 
TbICH4 pas. Apyramm CJIOBaMH, eCall B onmsecnom miwpocHone MM 

D COCTOHHMM pasausam aeTam nopazuca 2000— 3000 A, TO C 110M0111.M0 

saes:nom-Ions MIIKPOCK0113 MONCHO 666110 661 HaZIOHTE,CH IlMeTb Hao6pawe- 

111111 06"beKTOB nopausa 1 A, T. e. yBH,EkeTb STOMM M MO/laKyabl. 
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284 	AH.PAKHHOHHAA TEOPHH WITHIIECKHK HHGTPYMEHTOB fra. XIV 

CylHeCTByKAHHe B llactomuee ppm! sneupowime MHKpOCK0fIbIAaIOT B03- 

MOWHOCTb pa3AH4aTb mum B 25-30A, T. e. NX paspetammaaH 
CHAa B HBCKOALWO AeCATKOB pas meHume reopertimeemoft. 31c0 06151C- 

HReTC51, 30-BHAHMOMy, B nepsym omepeab CHAbH11/4 aencrimem Ha KOCBe- 

UlaeMMR» arbeKT CpaBHHTeAbH0 6mcrpmx 9AeKTp0H0B, mamma Ha 

Hero: OHN paspyinama 04eHb TOHKHe AeTanH Hall cmenator oruabHue 
moaemyam, 4T0 orpamonnaer paspealeme. Tem He meHee, H Hacromet 
Bpe/01 9AeKTp0HHIA MHKpOCKOB AaeT BO3MOWHOCTE. II3y4aT6 Takla 
/arm, xotopie aewar ammo 3a npeaerfamit paspeweima onalitte-
cmoro xampocmona. 

B CCCP nepule BeCbMa COBepthieHHMe allemrpoliHme lampocmonm 
Wall nocrpoeHm BOA pyKOBOACTBOM ma. A. A. Re6eAesa. 

rIpHHHHHHaAbH0e OTpaHH4eHHe paapealammen CHAN 9AeKTp0HHOTO 

MHKpOCKOIla AeWHT, KOHe4H0, TBK We KaK H B CArlae Outinoro onalt-
mecmoro milmpoemona, B AHOaKHHOHHNX HBACHHHX, 06yutortamemmx 
BOAHOB011 nptipoaa saemrpoHos.Taxylo aluppamutuo9aeKTp0HOBMWEMO 
Ha6A10AaTb Hen0CpeACTBeHHO, CUM 110A06paTb yC4081151 OHMTa B COOT-

BeTCTBBH C H3.110)KeHHUM B °rune II, T. e. TaK, groom atmettame 
pasmepm ITOCTpaHeTBeHHIAX HeoaHopoAHocreil CpeAM, CKBO3b KOTOpylO 

Bp0X0AHT By40K 9AeKTp0H0B, 6WAH CpaBHHMM C AAHHOfi BOAHM 9THX 

911eKTp0HOB. Tax KaK nocaotallaNnama K aaHe BOAHM peHrreHosmix 

PIK. 201. Thuppanuiornible iconbua, nwirmehtme milt upoxomutemut 
vepea meTan.unecKylo cponbry penTreHoBcxxx :Irma (a) H snenpon- 

aoro nrma (6). 

Aria, TO yCAOBIIR Ha6AMAeHHA AHOpaKUHH 9AeKTp0HOB CX0AHMCyCAO- 

BHHMH Ha6ADAeHHII tanOamtuni puirreHoacialx alymefl. LtenCTBHTeAbH0, 

Llesuccon H anwpmep (1927 r.) H r. II. TOMCOH (1928 r.) ocymecTimum 
onbirm HO AIRPpaKHHH 9AeKTp01-10B, ancoole manorntulme onuram no 
aluppatuali penrreHoscloix arta. PHC. 201 aaer Hsoopmema ramoft 
AHOpaKHHOHHOR matarnitm npH npomoauteman puirreHoaciax alymell (a) 
H 3AeKTp0HHOTO nymma (6) 'Mina TOHISyW aoaoryw 4o.%ry (mama 
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89] mETox 3ATEmHEHHoro Hoar mrrox oxaosoro KOHTPACTA 	285 

ae6an--1.11epepa, CM. § 109). llonoome nntpammonme onmTbi obbrin 
ocymecnnem Tame B c nymnamn monetcyn, a B nocnennee epemn 
C nytikamn neftrponoe. 

§ 89. MeToA saTemitemioro non (yabirpammkpocKorium). 
MeToA thasolloro gotiTpacTa 

Gopmyna, onpenennicnnaa paapemalougo cnoco6HocTb mnnpocnona, 
nonasbleaeT npenenbabin paamep nacTnus, noTomo° mowHo yenxeTx 
Han ccpoTorpa4m4posaTb npn nomown miwpocxona, T. e. marring, 
nao6paweHne xoTopott nepeAaeT 6e3 ncKawernia ee xelicrerreabHue 

onepTaHHR. lipaenabHue H3o6paweHHa nacTnu 
meHbunix paamepoe He moryT 66rr6 noxy-
menu. Onnano camoe cpinecTeonanne Tannx 
manux, yabTpammnpocnoniniecnux nacTmu, HX 
noxoweHne H xenwerme moryT 6uTb ycTa- 

HnanbHom cnoco6e na6nionenna. CnocoO 9TOT 

HOB/ICBM Hp"' nomouin mmxpocxona npn cne- 

ocHoeax Ha aexemn4 paccesnina ceeTa Ha ma- 	0, 
aux nacTHuax. 

Cxema pacnoaowelow npn6opoe nao6paweHa PHC. 202. Cxema npocreil. 
na pHC. 202.1/InTencnnabit1 nymox ceeTa KoHnen- mere yabTpamincpacKona. 

TpHpyeTca npn nomouoi o6 -bexTnea pi  Ha xa- 
mepe, rite noxoapeealoT yabTpamiwpocxonnnecxne o6 -berru. Ecan Taxxx 

ofrbexToe Han 6onee xpymmax nacTno B xamepe HCT, TO CBOT OT o6bex-
THea 0 1  npoxwon no ropnaoHTaabHomy Hanpaenerano, He nonana 
B nepxenti 061,eKTHB *). ECJIH we Ha nyTH Arlen nmetoTca nacTens, TO 

Carr pacceneaeTcr HMH, nonaxaeT B o6 -bexTne 0 2  14 xaeT B eepTnxaab-
mom mtwpocxone foxpparaoloHxylo KapTnHy, noaeoasnoutylo 3axatonnTs 

O nonoweHnn H nepeMeuLeHHH yabTpammxpocxonnxecxoll 9acnnibl, HO 
xatompo antub eecbma neconepmennoe npexcTaexeHne o ee Oopme. 
OneHb manue xacTnum (HanpuMep, Koaamma.abHue nacTuns meTaxxoe 

pasmepom oxono 5 • 10 6  ALAI) na6.1nonaloTc8 B BHAB 6necT8wox 3ee3- 
xonex Ha nepHom (tone. 

B yabTpamIncpocKone ocymecTeameTcn nputhinn 3antediuteutto2o 
non}, cocTosauotl B TOM, wro Mbl yCTpaHneM 143 nona apeHnn npmmue 
arm H na6nionaem allIllb arm xwt.parnponaxame. 3TOT npnHunn ocy-
atecTenaeTcs B Heaom pare npncnoco6xemitl. B nacTHocTn, Ha Hem 
ocHoeano npnmeHerme cneunaxbHux Kooaexcopon (pnc. 203), coanalo-
IltHX Taxoe oceemeHne npenapaTa Ha mnxpocxonmecicom cTomnce, npn 
xoTopom Ha Hero naxaeT nuTexcHenuti nynox }cocci HanpaeaeHmix 
xyneit, nenocpencTeenno B 06"beKTHB He nonaxmouinx. 11,eHTpanbrible 

MonexyzipHoe pacceaHne exeTa, nmelowee mecTo AaiKe H no anomie tine- 
Toe, aHilleHH011 HOCTOpOHHHX gammen, winopoxeon cpeAe (CM. NI. XXVIII), 
HaCTOA6K0 cna6o, 	ero a pacer aenpammaem. 
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286 	AIPITAKHHOHHAA TEOPHA OHTH4ECKHX HHCITYMEHTOB FrA. XIV 

Arm aanepamaaloTca cneumanmon HenpoapagHott nnipmoft, a &Lome 
Arm npeTepnesaloT nonHoe myTpeHHee oTpameHHe, oTpawaxaca OT 

sepicanbHoft noriepxnocTH H KoHneHTpHpymTca na oftenre. lianpame- 
Hne 14X TaKOBO, 4TO B OfteKTH8 OHEI He nonanamT; TOAbK0 Arm, 
npeTepnernime nntpalanno Ha oftenTe (pacceaHHue oftexTom), moryr 
nonacm 8 06-beXTHB. ECAH o6 beKTBI A0B0AbH0 sHawiTenbHu (6onbute k/2), 

TO B arbeKTHB nonanamT oAnoapemenno 
nilipparupoammue arm paaHux OpflAKOB H 
MbI yBHAHM Hao6pamernie, Hmeloutee Spew 
ootexTa. Emu we sHavicrenhHan Ewen, 
AHWKILHOHHMX nygnoa He nonanaer 
B 061eKTHB, TO MONCeT Ha6AWAaTbCA 

6paNCeHHe, 3aMeTHO OTAH4H0e no 410pMe OT 

061eKTa, HAH non npocTo cneTnax T04Ka 

Ha gepHom (pone, He Amman HHIMICOTO 

npeAcTamenkiA 0 CDOpMe 06beKTa. nono6- 
Hue noHneHcopu paanux CHCTeM (11apa- 

60AOHA-KOHAeHCOp, KapAHOHA-KOHAeHCOS 

HaX0AAT WHp0K0e npnmeneHme B MHKp0- 

CKOHHH. 06 yconepmeacTaoaannn plbTpa-

MHKpOCKOHH4eCKOTO meTona na6moneHHa 
roaopHnocb B § 46. 

OnHcaHHue mwocmonwlecnne meTonu 
moryr 	aecbma nonesHumH Ann Ta- Pm. 203. PaApeA cnelmah- 

Iwo muleAccva AAA OCy- 10IX 06teKTOB, KOTOpble BbIAeXAMTCA Ha 

MeCTIMHHA melwa Anem - CDOHe KU° HOAR apennn acnencTaHe men 
HeHHOr0 	 CflOCO6HOCTH HHage norimuiaTb CBeT, 4eM 

ompywannmancpena(a6copftmonHueupyx-
TypO. B miwpocnoramemon me npatanne (Hanpnmep, y 6noaoroa) 
04eHb pacnpocTpaHeno na6enonernie 061eKTOB, OTAH4MOIMHXCA OT mcpy-
)Ammett cpeAtA rnaaHum o6paaom no cnoemy nomaaTelno npenomne-
HHA (pe(PpaminoHHue cTpynTypu), aacnywnaaxnnee cnennanutoro pac-
cmoTpenna. 

Kan rice rcammaA0ch B § 49, peckpananomue cTpraypu, BHOCH-

W,He nsmeneHne He B amniniTyny, a B (Pay npcausuieft A0n0m, Aam 
npeApac00 nupawenHym nwppaHumm (HaITHMe13,410830Bble AH4TaKILHOH-

Hme peineTnn). WHaK0 TaKHe cTpyaTypu He moryT 6uT6 Henocpen-
CTBeHHO paccmoTpeHu HAN C443TOrpaOlp0BaHM, H60 Haunt UpHeMHHKH 

pearnpyrn He Ha (pay, a Ha amminTyny (HHTeHCHBHOCTO, KOTOpaA 

OCTaeTCA HenameHnon npn npoxowneHHH gepea paaHue }Num' pe-
cppaannoHnon cTpylaypu. AloweT BOKa3aTbCA, 4TO 9TOT peaynbTaT 
onpoaepraeT npHronHocTI, MeT0Aa PaCCMOTpeHHA A66e: npH OARHaK0- 

BMX Hep8144HMX nao6pawenHax (cnexTpax) mu nonyvaem COBepIlleHHO 

paanmue aTopmHue nao6panceHno. 3aTpynneme oftacHaeTca npocTo: 
JiMpanumonHue cnewipw Tex H npyrnx mynTyp moryT He OTAH4aTbCA 

no amnnnTynam, HO cpasa Hyneaoro cneaTpa a cnyvae petpannnonHux 
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ircifioqmth idlidoprit 
I 	as koadescopa) 

PHC. 204. Cxema HaBnioaemma peckpalg- 
iimoanoli cippaypm. 

§ 80) mETon 3ATEMHEHHOPO HOAR. METOA e/womoro KOHTPACTA 	28/ 

cTpymTyp oTnnHaerca Ha 7  OT (aw cnexTpoB OCTaAbHbIX 110pHAKOB. 

3TO 14 npwwAHT K pasnwiwo BO BTOPH4HbIX mr3o6paueHmax, 	npo- 
TrICX0AHT cymmmpomame BCeX cneKTpOB. ECRU, thwaxo, H3MeHHTb 4a3y 

TC Hynesoro cneKTpa Ha 7 , TO Mbl 	 p' 

ycTpaHmm pawmgme mwmay Tem, 4TO 

Amos' a6cop6mmowthle H peWpam-
UHOHtIble cTpywrypu, H cmoscem 
ywwetb 9TH nocneAmie. Ilpm 9TOM 
T8 MecTa cipymTypu, KOTOpble.  
Amos' 6onbinee H3MeHeHHe B 4)a3e, 
MOT 6blTb cAenampi TeMHIAMI4 HAH 
CBeTAbIMH B 3aBHCHMOCTH OT Toro, 
6y/LeT nH A0681304Hag pasHocTb 
Wa367 B Hynesom cnemrpe pasHa 

7C 
-t-

2 
 HIM — 

2 . 

Cneapouwe snemetcrapHue pac- 
cymweHms 4103BOAMOT HOHATb 9T0 
paamme B Wase momAy npamum 
CBeTOM (Hynesoil mamcmmym) H pac- 
cesnmum (c3eT Aimppalatmm OCTafib- 
HbIX 1-10pHAMOB). 

IlpeAcTammm ce6e o&bemT B tome 
oAHopowial npospatmon cpewi, 
OTAefIbHble y4acTKH moTopoti, 6y-
,ar4H TaK)Ke npospawnimm, °Lerma 
ounwalorca no nomaaaTemo npenom-
neHma (pectipamiwoHHaa opymTypa). 
06temT octiewen c 110M0114610 KOH• 
nencopa napannenwium nywcom 
cseTa (pmc. 204). Eum 6u pea-
/1114U B nomasaTene npenomnewm 
yHacTma p H ompywaloulet1 spew,' s 
He Hmenocb, TO CBeT CKB03b npena-
paT npowen 6u 6e3 OTKAOHeHHH, 
,UBHH HeOTKAOHeHHy10 B0.11Hy (P). 
IlpH HaA114HH pca3ammoro paammia 
B noma3aTene npenomnenra Ham 
aleTa mcnuTaeT pacceanue (AnWpanuno),- Awns OTKAOHeHHy10 BOAHY (D), 
a 6onbwas Ham (S) npotWeT no nepHoumnbHomy Ha npaeneHmo 
(cnemTp Hy/tutor° noptama), HO mcnbcraeT no CPaBHeHHIO C BOAHOR P 
HeKoropoe cmewelwe no Wase, HanpuMep sanamausaHme, eum noma-
3aTenb mpenomnemma 9TOT0 yisacTma 6onwlle, Hem ncmaaaTenb npeno-
sweHma omppmaroutem cpeau. 
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PlIC. 205. 06pasonanne Antparnponan- 
HOti Bonn' D npn 'Homo/Amin pecppak- 

11110HHOCI crpygrypm. 

288 	AHIPPAKIIHOHHAB TEOPHA OHTIMECIOIX HIICTPYMEHTOB (TA. XIV 

Fpwpinc plc. 205 noxaameaeT 9TOT H860/15W041 CAMP 408.3b1 M9/14,Ay 
BOAHAMH P H S. Pa3HOCTb 914X AByX BOAH H npexualinaeT c060lo 
napparnponammo BOJIHy D. TaK KaK P H S 6.1113K41 no amnanTyxe 
H HOMH0r0 ounnatoTai no clmoe, TO, MK nento BHABTI, H3 rpa4JHKa BAH 

y6enuTbca pacmeTom (cm. ynpaw- 
Refute 117), Boatia D 6yABT 14449Tb 

ne6onmnyto amiuntryny O. cmeNetta 

no Oase na 2 (nalleTBepT6BOAH60 

no OTHOUIBFINW K S (a cnero0m-
TeabH0, H K 

B oftmom mwoucone B 110- 
opoeHmll Hao6paweHna riacrayloT 
H S H D, nun B COBOKTIHOCTI4 P, 
He oTnnalowyloca OT Toro, wro 
ABIOT cocenHHe mecTa cmocrypu 
(46o npennonaraeTca, mTO a6cop6- 
win oTcyTculyeT). TaKHM o6pa3om, 
0661 41HMH mincpoucon He HOBBOAACT 

OTAIVIAT6 paaHme 341ACTKH pulTaxumoHHott cTpyxTypu. 3anepwaa S,. 
MN nonyqHm mmxpocxon C T9MHMM =rem, B KOTOpOM cTpylaypa ywe 
moweT 61,1T6 Ha6nioneHa 6naronapa Hanirmio nalwarnpoBaHnon BOAHM D. 

P =3 , D 

PIM. 206. Ilpnnunn meron cpaaoaoro nonpacm. a — BOJIHbI S H D B 4m3e, 
6 — 	S H D nponmononoacw no (pan. 

H3I/9MB we iimay S Ha zt ir , MM 3ACTABHM S H D CKABAMBEIT6CA Tax, 
1ro6m naTb ycnneHne no cpasHemmo c P (ecnn clwam S H D ypaHHH-
BalOTCA) 14414 ocna6nemie no cpasHauno c P (ecnH 4pasm S H D 
Re.namen nponmononowllmma), T. e. nonymaem 6onee nomnpacmtioe 
u3o6paNcettue, cHeTnoe HJIH TeMHoe Ha oxpywalouxem none (plc. 206, a, 6). 
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aHOPAKHHOHHHE HBAEHHH B CnEKTPOITASAX 	 289 

Tau um( S H D CHAbH0 OTAIMMOTCH nO amnnwryAe, TO AAA nony. 
4CHHH Hanoonmuero uonTpacTa noneaHo c nomouibm nornomaftuftero 
cpmnbTpa ocna6HTb HHTMICHBHOCTE, S (a amecTe c Tem H 13) AO HHTCH.. 
CHBHOCTH Tom nHTepOepenunonHuft s4upeKT AaeT sameTHoe ycn-
neHHe HAH HO4TH nonnoe ocna6neHHe Bilsoopawellim ofteuTanalpoHe, 
MycnomenHom ymeHbmeHHoR HHTCHCHBHOCTWO /). flosTomy nnacTHHua, 

i 	7C 	 7T npeAHaaHamennaa Ana nameneHna (Imam S Ha —I-- HAH ----,06M4H0 2 	2 
oAnoapemeHHo HcnonbayeTca H AAH coomeTcmyknuero ocnafinemm S. 
Mmea Ha6op TaKHK nnacTnHox c paaHumn KOMPOMANCHT4MH ocnafine-
HHH, MOWHO noAo6paTb nanauroxieflwne npaammecime ycnomm Ha-
6.mon.emui. MecTo pacnonowenHu Tauoft ocna6nammeft H namenammeft 
(1may nnacTmum HeTpyArm BHACTb 413 pnc. 204. ECAH npenapaTocae-
men napannenbnum nymuom, TO HCOTKAOHCHHaH BOAHa (S RAH II CO6H-
panes' B 4)0KaAMIOR nAOCKOCIN ooteaTima 0/0 H Aanee pacxoAnTcH 
no aceft HAOCKOCTH H306paHSCHHH EE. Ilmtparupoaamiaa(oTxnoHenHaa) 
BOAHa D AaeT Hao6paweHme B nAOCKOCTH EE,KOTOpaHAMAHCTCHCOnpfl-
ACHHOR C nAOCKOCTMO o6ierra HO OTHOWCHMO ofteHTHay mm(po-
cxona. B 443KaAbH0fl IMOCKOCTH ofteuTima AA H AOAWHa 6uTb pac- 
nonowena clmacmaa nnacTmixa, ocnaftnammaa S 	I)) H c000maftnuam 
Ao6aacmnpo Pa3HOCT1) cima. 

(Dammam nAaCTHHKa npeAcTaanaeT CO6OR nAaCTHHKy H3 npospatmoro 
maTepHana, nmemumm cooTaeTcTaymmee yTonmeHme HAN yToHuumme 
Ha mecTe Hynesoro maacumyma. 3Ta )KC 4aCTE, nilaCTHHKH noxpbmaeTcH 
nornommomnm cnoem TOR HAN HHOR a6C0p61.010HHOR CnOCO6HOCTH. Iiy-
nepoll malcumym ecTh nao6pawenHe HCTO4HHKa CBCTa, o6paayemoe KOH-
Aelicopom H 061)CKTHBOM. 06umHo HCTO4HHKOM CAyAMT Ana4parma, pac-
nonoweHnaH B 410KaAbHOR IMOCKOCTH KonAmicopa. clpopma aupeaa 
AllacPparmu onpeAenueT co6oft cpopmy nyneaoro maucHmyma, a °keno-
aaTenbno, H cpopmy yTomuennsi (yTonmuenm1) 4)a3OBOR nilaCTHHKH. 143 
paAa c000pmumulft °Ha AenaeTca oftumno muze ne6onbworo xonbua. 

OnncanHuft MCTOA yATIUMHMI KOHTpaCTHOCTH 11306paWCHMI np0.. 
spamnux 061CKTOB nonymm Ham:mime meToAa Oasonoao gournpacnta 
(1.1epmuce, 1935 r). B HacTommee 'Tema mimpocuonbi, mcnonbayalluvie 
meToA 4m30B0P0 KoHTpacTa, aunycHamTca Hama npomuummutocTwo. 

90. AHOBKBHOHHMB smafflimsi B cnelaporpa4ax 
(xpomannecKaH paapemammitaH cima) 

04CHE, 60AbMOC aHamemie nmemT AJAWKIIHOHHEIC MIRCHMI B cneu-
Tporpa4mx. ECAH pawl 1111CAb annapaTa ocaeuieHa He6onbinnmyAaneH-
Hb1M HCTO4IIHKOM caeTa (nomTn napannenunum nymcom), TO Ha 061DeKTHB 
xonnumaTopa moweT naAaTb omenb y3KHR firm( caeTa. B Taxom cny- 
mae pa6oTana 6u 04Mib EIC60.31)11MH MaCTE. 06ICKTHBa, 4TO COOTBCT- 

moBano ou omeHb manoft paapewalomen cnoco6HocTH ero H, CAC- 

a0BaTCAbHO, MOM) ou nopecTn K Hepeauomy Hao6pammtnno =AN Ha 

19 aaa. 217& r. c. namtcsepr 
• 
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290 	AHOPAKBHOHHAA MOM OATHAECKNX HHGTPYMEHTOB [r.m.*xlv 

(POTOBIAaCTHHKe. ammo Ha MAN npOmexeAin AHCPpaKUHA CBeTa, 

I:tampion K TOMy, VTO mottammamp 3a1IOAHAeTCA CBCTOM B cOOTBeT-

CTBHH C paamepamm imeam. 
flpm y3KOA WAN anepTypa HonanmaTopHoro oftekanaa nonwHa 

arrb mociranmmo meamma AAA Toro, 4ro6u OfibeKTHB Hp0flyCKIIA KaK 

memTpaamiati maummym AMPIpaKBHOHHOR KapTHHIA, TaK H AOCTaTOVH0e 

VHCAO no604mux mamemaymom; 6aaroaapa mema6excitomy amaipparaimpo-
BaHHW ANCLUNX A0pamitHoHHux mancnmymoa 1006pmenne meAm OKa-

WeTCA &time HAM mean pactumpemalm, H npliTom Tem 60abuie, mem 
memmue anepTypa monammaTopmoro oftemTmea., 06blmtio, aatiamo, 
OfileKTHBIA cnerrporpa4m (H KOAAHMaTOpHUfi, H KaMepHUfi) aenapTca. 
&Lamer° pa3Mepa, mem nortepeinioe cememme npliamemmoti 
nosTomy rnannym ponn B nOpunnoHnom paCWHPeHHH ma05pamemmm 
imam mrpaeT orpalimmemme, 06ye.rtoaammaemoe npmamon. C apyroil 
CTOpOHN, npnamaTnnecKaa CHCTeMa 6aarcaapa 3Ha4HTeAbH0fi AHeflep- 

CHH OpHBOAHT K Tomy, VTO 4ponT nemoBoxpomaTnnecKoft BaAaKagefi 
BAOCKOR BOAHN nocne Hp0X0WAeHHA flpH3MN nottopammaaTes AAA paa- 
HNX AAHH BOAH Ha pa3HIAfi yrOA, npHaona K 06pa30BaHHIO HpH3MaTH- 

4eCKOrO . CINKTpa (14610T00. YTnopoe paccToaHne mencay naymo 6AH3- 

KHMH AAHHaMH BOAH, ooycaoanenHoe ancnepcnen, HO3BOA8eT (1881HART6 

9TH an &mane BOAlibl, morma mmcDpammmommoe paciampemme m3ct6pa- 
Wel1tlil AHHHfi He B6130BeT FIX AOCTaTOVHO nonHoro nepeignATHa. Timm 

Opasom, AH(PpaKAHA H B 9TOM 

curiae mamnambumeT orpatimmemma 
Ha CflOCOHOCTb cnenTpannHoro 
annapaTa 'mammal% &maim mamma 
BOAH, T.e. maneT npenen Apoma-
muiteacoll paapeuzwou4e4 atoco6- 
itoctnu annapaTa. 

Cxemanmeemoe pacnpenettemme 

‘1, 	
HHTeHCHBHOCTH HpH HaAGOKeHHH. 

AByX fiAllaKHX MOHOXp0MaTHUSHX, 

AHHHfi OAHHaKOBOfi HHTeHCHBHOCTH 

PNC. 207. PacnpeAexcimeimerionmocm H306paweHo Ha pnc. 207 CHAOM-

npli nanoximin AByx OMNI= cneK- BOR AHHHefi. 
TpamAimx AIWA. 	 BO3MOWHOCTbpa3AH4eHHAB9T0fi 

KapTHHe AByX itmcmpenum AAHH 

BOAH AO H3BeCTHOfi CTerleHH yCAO8Ha (Cp. § 86). COrAaCHO P9A00 
ABC AHHHH CVNTalOTCA pa3perneHHNMH, eCAH paCCTOAHHe MeN(ay .  MX 

maticlimymamm A iA2 , aupamiaemoe B yraomoti mepe mepea 1, &ame mali 
palm pace/mato OT mamcmmyma no 6nlimcatuero mmlimmyma (yrnomoe 
paccTommme ip), T. e. i> cp. Paapeumionteft CHOCO5H0CTE.10 annapaTa 
Hammalca BeAlltomy il==kfla, rAe ak--pa3AHVHe B AAHHaX BOAH AByX 

6AHWafiWNX AHHHfi, yA0BAeTB0pAKAAHX BNUMITHBeAeHHOMy yCJI0BH10. 

AAA ITOCTOTH paCiNTOB OrpaHHVHMCA Hali60Aee yrIOTpe6HTeAbliNM 

paCH0A0WeHHeM, ROM BpH3Ma CTOHT 8 HOAOWeHHH MHHHMaAbH0133 

A Ai s 

• 	r- 
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Bo 	 Bz 

PBC. 208. K pacvety paapeumwateil 
emu crtenporpacpa. 

§, 901 	AHOPAKHHOMINE ABABHHA B CHEKTPOrPAOAX 	 291.: 

OTKII0HeHMI, T. e. cneT BityTpn IlpH3MN luso. napanneneno OCHOBaHHIO: 
Ha ptic. 208 A0B0  oanamaet nononcenne BOOHOB0r0 cppotera Ana o6etut 
nnint Bonn no naneints Ha npnamy, crosnuyto 8 nosomenuu AttlKll-
maitanozo onuciumeaux, a A1/31 H A2B2 —110.110WeHMI BOJIHOBNX ippOH- 
TOO WM Al  H  A2  nocne npenomnetinn. Yron 1 eels yro.n mencay A1B2 

• A2B2. Ha plc. 208 cneayet: 

tg / 
B I.B 2  — Av42 

A 2 132.  
HO 

.212 .42  = /2 	n2)= 12an, 
13182 = 11 (ni — n 2) 118n, 

rite 1y  H 12  —.0,AHHM nrrn B aepxnett H MINCHeti Mama npnambt It 
art = — n2 — paanotre nonasaTenett npenomnenna Ann H X2, it6o 
cPpOHT BOaHbl Al owraeT OT cppott-
Ta A2  ecneacunte 3alla3AblBaHHH 

B aeutetrae npnamta, 063rCa0B.11elt. 

nor° paanntntem B HOKa3aTeaSIX npe-
110MACHHH ni  H n2  It Tonummott 
Hp0X0BHMOTO CJIOB nplambi• 

Tatum o6pasom, — /2) an ectb 
pa3HOCTb XO.aa many BOBHaMH Al  
• X2, BO3HHKa101Haf1 acnentrene 
ARC nepout B TOMIte npnamet na 
amine 	—12). 0603Ha4ta zuupuuy ceetosoro nytuta 44 0130  = A 2B2  
mepea h, Hallam 

Illupfina ny Inca It oripenenseT atetipanunotnline pacumpetnte JIHHBH. 

TaK KaK),1 H A2  6nH3KH mencay C060/4, TO 9T0 pacinaperme ABA o6enz 
BHHHR HONCHO CMHTaTb 0,11,11HaKOBbIM n 011peaenzembna H3 yCBOBIBI 
h sin cp = 	wilt 

A 
p =Tz  

MTaK, ycaorme paapeutenna Asyx JIHHHIA, 63H3KHX K X, FAaCie: 

cp 
11.1111 

X = an (4-12). 	 (90.1) 

Hanoonee 6naronpturnutt cnynati 6y3em HMeTb, Route nytion catra 
saxsatennaeT 8C10 ripwamy. IlpH 9TOM 12  = 0 H 11 = b, rue b—umpima 
OCHOBaHHH, 8,11.0ab KoToporo Harr CBeT npn mtnutmyme OTKAOHeffliff. 
PAH atoro cnynan lateen: 

X 	bn bA.:= 	— 47 ban H A 	= —bk . 	 (90.2) 
— 

19* 
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292 	AWITAKUHOHHAR TEOPHA 011THUCKHX HHOTPYMEHTOR 	xiv 

Taanm o6pasoM, xpomumnecman paspemalcanas CH0006HOCT6 npmsmu 
pasha nponssuelano ee OCHOBaHHH Ha OTHOCHTeabily10 monepcmo 
noaasaTenn npenomnenna. 

B cnynae cneaTporpalm C HeCK0.1161041411 al:mamma 113 oamoro 143.• 

Tepnana (an/8k aaHHaK0130) b pastas cymme OCHOBaHHfi }Kea nimbi. 
Tam, 6onbwon nexnpaamernibiti cneaTporpa0 NCR-51, Knows 113 

npasm aoToporo nmeeT ocaoamme OKOAD 7 CM, B 4:1110AaTOBOfi 43CTH 
Bn 

cnexxpa, rue Avcnepcvsi tr =0,00001, vmeex Teopetvvecxylo paviae- 

watompo cnny A = 20 000, T. e. nim6op He aaeT BO3MOHCHOCTH pass 

.aenuTb ABe claioneTosue .111414111i, oTnatialowneca mentne nem ma 0,2 A. 
Fleanuaan paspewatomaa CNna HeCK0A6H0 lame ns-sa HAMM K0113 11• 

HOfi 1111113HHb1 Luna, a TanKe aecosepineacTaa 011THKH cneaTporpalta 
1/1 sepancTon cpyaTypu 401011.11aCTHHOK. 
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°TILE J1 IV 

BOJISIP143ALWA CBETA 

r JIABA XV 

ECTECTBEHHblii flaTIRPH3OBAHHIA CBET 

§ 91. flonepvillocTb CBOTOBUX B0411 

IlpH H3y4BHHH HBABHHH HnTep*peHnnuHnImppunnHeonpoco TOM, 
HBASHOTCH AH cneTume BOAHN npononbHum HAN nonepeinimmH, Hmen 
nTopocTeneHHoe aHaweinie (cm. § 18). 

14a nnexTpomarnnTHO Teopul CBeTa BUTeKaeT HenocpenuneHno, 
4TO cHeTonme BOAHN nonepomm. RefiCTBHTeAbH0, DCA COBOKTIHOCT6 
saxoHon nnexTpomarHeTHama H 9AeKTp0MarHHTHoR HHayKHHH, xpanoe 
maTemaTHweme nmpamemie xoTopo0 3aKAW4eHO B ypanHemum TeopHH 
AlaKCBefUla, HpHBOAHT K BNBOay, 4TO HameHenHe BO npemeHH snexTpH- 
wecxo0 nanimmeHHocTn E conponownaeTcH nonmenHem nepemeHnoro 
marHHTnoro Haul 	HanpanneHnoro nepnennHxyncipHo x HexTopy 
H o6paTHo. Taxoe nepemeHHoe saexTpomarHHTHoe none ne ocTaeTcH 
HenonnmAHmm B npecTpancTne, a pacnpocTpaHneTcH CO CKOpOCTWO 
cneTa HAWN, AHHHH, nepnennHxywHon K nexTopam E H 	o6paays 
snexTpomarHHTnme, B 4aCTHOCTH CBeTOBble, BOAHN. TaKHM o6paaom, - 
TpH HexTopa E, 	HoCKOpOCTE, pacnpocTpaHemin v B3aHMHO nepneH- 
nnyanplibi, COCTaBAHH npasonnwronym cHcTemy; ApyrHmH cnonamH, 
nanpunenHe BexTopon E If nepneHnIncynopHo K nanpanneniumpac-
npocTpaHeHHH, T. e. snexTpomarHnTnag HonHa nonepewHa*). 

ECAH 3aaatibl nanpanneHHe pacnpocTpaHenlig HHanpaBneHHeoamoro 
H3 BeKT0p0B, HanpHmep E, TO HanpanneHHe npyroro (th onpene. 
nneTcH OAHO3Ha4H0. OaHaK0 xpecT BeKTOpoB E H If MOHMT 6NTE. 
np0113804bUO opHeHTnporian OTHOCHTeAbH0 nanpanneHHH pacnpocTpa-
}MEW (HAH aria). 

B xamnom Aannom car-me HmeeTcn 	HMI ItHag OpHeHTHHHH, H, 
CAea0BaTeAbH0, nyw He HBAHeTCH OCE.10 cHmmeTpHH 9AeKTp0MarHHTHNX 
nonH. Taxan acHmmeTpHH waparrepna AAR nonepeanatx num npononb-
Hue >He BOnHN ncerna CHMMeTpH4HN no OTHOIlleHHIO K Hanpamennw 
pacnpocTpaHenHH. Taxind o6paaom, acHmmeTpng no OTHOWeHHIO K 

%) Cm. caocxy Ha up. 40. Tax wax o6muno Hanpannenun paenpocipamemin 
BOalibl 	apia cosnanalor HRH He3HatIliTeJ16110 OTAIUMIOTC51 ppyr OT ppyra, TO 
B AanbHeameM mu He nenaem paanima memAy HHMH. 
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294 	 ECTECTBEHHblfi 	HOMIPH3OBAHHhIfi CHET 	 Irn. xv 

H HBAHeTCH Tem TlpH3HaKOM, KOTOpMfi ounnaeT nonepeanylo BOAlly OT 

npononbnotl. 3TOT npmanax H 6bIA itcnonbaonan JAna 9KCIP3PHMEHTflAb- ■- 

HOTO yCTHHOBJleHHH nonepetalocTH CEBTOBEIX 130.01 aanonro AO Toro, 
KaK 6bina ycTanoaneHa HX 9ACKTp0MaTHMTHaH npupona, nenctionwo 9Ty 
TIOnepeithocm camooyeaanHot 

Opynaem onbiTHoro nccaenoaancul 3T0fi acummeTpna momceT, ova- 
anano, CApKHTb TOAIDKO TaKaH cHcTeMa, KOTOpaH B CBOIO 

o6aa.aaeT CBOfiCTBOM acammennuc. Taxon CHCTeM0fi, nparo4not1 Ann 
HCCABA0BaHHH CBORCTB caeToaoro arca, moaceT CATKI1Tb KpHCTaAA, 

aTombi KOTOpOTO pacnonaraloTc0 B BNB npocipaHonennotl pecuenca 
TaKHM 06pa30M, 4TO caotIcTna nraccTaana no pa3lin4/11AM nanpaane-
HIUM OKa3bIAMOTCH pas/minio] (annaoTponna). 14 aencTanTenbmo, npo-
XONC,LteHHe CBeTa aepea KIMICTaAAM H obbno nepaum HBACHHeM, nocay- 
NCNB WNM K yeTaHOBACHHIO HOIlepe4HOCTH CUTOBNI BOAR. 

EIHB r10firelIC (1690 r.), Harm oTKpuToe BapTonnHom (1670 T.) 
CBORCTBO ncaanacicoro 1nnaTa pa3ABaliBaTb Hp0X0ABILOIC aepea Hero 
caeToable arm (Anonnoe apienpeAomaenye), name& 4TO xawnuft H3 
TIOATIBHIMIX TaKHM 06pa3OM arleil neneT ce6s npH Hp0X0)KABMIIH 

qcPea aTopoft xpncTann ncaanacaorp mum image, mem Obninuo 
Arm; a HMBH110, B 3flHCHMOCTH 	opnenTapomn KpliCTailACIB A pyr 
OTHOCHTBAbH0 Apyra KaHCAblfi 113 Arlen, pasnaanaaacb BO BTOpOM KpH 
cTaaAe, AaeT Ana aria pas/myna ammencuentocmu, a npn nexoTopmx 
opmenTapoarcax— TOJIMO 04101 arc (N11TelICHBHOCTb ApyTOTO naaaeT 
AO nyns). rionreHc He nainen 061,51CHBHHH OTKpEITOMy NM HBABHHIO. 

riblOTOH (1704 r.), o6cymcaaa OTKpb1THe ccofirenca, 06paTHA BIIHMaHlle 
Ha TO, 4TO 3AeCb flpOSIBASHOTCH OCHOEHEIB CBOfiCTBa awn (accanatianb- , 
Hble>>, HaK HaabmaeT HX HbICITOH), B CHAy KOTOpbIX arc nmeeT 'canape 
CTOpOHN, TaK 4TO nanpaanenae, cotannsnocnee onny napy CT0p0H, 
nepannonpanno C nepnen danuaapnum nanpmenuem. B cnny store 
fibIOTOH BHAOA B CBBTOBMX xopnycxyactx HeKOTopOe BIWILIHCC CX0ACTBO 
c.marnirnicamn, oftaAatoupwa nomocamn, 6aaronapa vemy nanpamenne 
BA0Ab marl-aum nepaarconpaano C nepriennincynapHum Hanpaanennem. 

Mnoro /MT cnycTsc Manioc (1808 r.), oTxpbcauna CX0AHble 000- 
60HHOCTH B caeTe, oTpamcerwom OT cTeccaa, BMA Ana o6o3Haaecuca HX 
Tepmim nosupteactgast, no-Bwaidomy, noA BAHSIHMBIA HbIOTOHOBa npeA-
CTaBileHIN. 

Houle yeTaHosnenan BOAHOBOfi npliponbi caeTa aanernie nonapaaa-
III4H cam nonseprnocb aaabHettucemy nuaTenbnomy Harcemno. 0171,1TM 
lverleasi H Aparo Han nwrepckepeHunen HOAHp1130BaHtIbIX Arlen (1816 r.) 
ncoyAnan Hpnra nmcKaaaTb AoraAKy o nonepettnocmu ceeToKbp(804m. 
clveHenb, He3aBHCIIMO OT IOHra, TOMB BbIABMHyA xoHnenamo none-
peanocm CBBTOBEIX BOAH, acecToponne o60cnoaan ee mnoroancaerc- 
Math BaHCHUMH onuTaMH 11 /101101KHA B OCHOBy 06IHCHBHHH AB/1MM 
nonapnaaumn caeTa H asontioro arcenpeaomaenna B xpacTannax. 

Tpyanocm, CB513aHHble C 9THM BonpocoM, COCTOCIAH B TOM, 4TO 
nonepeanue xo.rte6aHn5) H BOAHM ne moryT HMeTb mecTa B ZHAKOCTSIX 
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A 

Pxc. 209. fipOTOMACHHe CBeTA gepe3 ASH 
HAACTWIKH Typmaamm. 

§ 92] 	 HPDXOWEENHE CBETA 4EPE3 TYPMAAHH 	 295 

H rasax. Yupyrue we moae6arma B TsepAux Tenax ente He 6unu 
mccneAcwaHu K wromy BpeMeHH. YneHue •peuena o nonepenaux uses 
TOBUX nonHax Aano TOA4OK K mcneAonauum CBORCTB yupyrmx Twep-
Aux Ten. flpumeHem nonyveHHux 3HAHHR K onTuxe noseno K putty 
HpHHITHRHEAbHUX naTpyAneHufl, yuananimix HeCOBMeCTHMOCTE, mexanw. 
mecum nauonon no/10mM ynpyrofi cpeau c HakmAaemumu Ha onuTe 
BAKOHAMH onTunecimx ABAeHHR*). aTH aaTpyAHeHua 6un1 mpaneHu 
TOAIWO C noaaaeHHem 9AUCTp0MATHHTHOR TeOpHH cmTa. °Ana° Aim 
uHTepecylouiero Hac sonpoca o nonepenHocm CBCTOBNX Rolm ynpyrue 
mexamineciale TCOpHH Awn' 434eHb MHOFO, H HACIEOTB0pHOCTb HE Ana 
Toro npemeum CTOMT BHe COMHeHHA. 

§ 92. Hpoxowspitie ceeTa ilepes Typmamm 

ilpouaneaem cneAyamoiti OnuT. BNpeIceM H3 upucTaana Typmanuna 
nnacTHHny Ti  (pie. 209), naocnom xoTopon 6yAeT napaaneama 
OEHOMy H3 onpeAeneHHux HanpanneHuR KIICTEAAH4eCKOR penman'', 
Hasunaemomy OCbtO, H nycrum 

Bpaluaa upticTann noupyr 
HanpanneHua Arm, mu He same-

CKDO3b nnacTHHxy CBCT nepneH-
AnayaflpHo K nonepxHocTH una-
CTHHICH. 

THMHHKEKHXH3MeHeHHRBHHTeH- 

CHBHOCTH cneTa. Thom o6pa-
30M, CBeTOBaHBOAlla, naaaxnuau 
Ha Typmanull OT O6M4H0r0 

HCT04HHKA cneTa (HanpuMep, OT nnenTpunecnon Ayres L), He o6Hapy-
manweT acummeTpuu no OTHOIHeHHIO K HanpanneHuto cnoero pacupoe 
cTpaHeHna. 01THEKO, min flOCTABHTb Ha nym aria ease antopyo an-
norwillym macTurmy TypmanaHa Tv  pacnolloweHnym napaanenbuo 
nepnon (puc. 209), TO anneme OCDOWHHeTCH. 

B 33BHCHMOCTH OT TOr0, KKK opmeHTuponaHu Apyr OTHOCHTeAbH0 

Apyra o6e HAECTHHKH, MeHReTCH HHTeHCHJAOCTb npoxo.anuwro me-
pea HILX cneTa. MHTUICHBHOCTb ouanunaeTca Hatioonbmen, mut OCH 

o6epix HAACTHROK napasneAbau; OHE panHa Hynes (CBeT HOAHOCTWO 

BEEepWHBACTCH), eCAH OCH GAACTHHOK nepneHamnynapHu; 9TA HH-

TeHCHBHOCTb HMeeT Hp0MeWyT04H0e navel-me npomewyTon-
HNX 11040WeHHAX DAACTHHOK. °HUT noxasbumeT, 4T0 HHTeHCHB- 

HOCTb_ nponopnuoHaabHa cos , a, ecau a--yroa mewAy OCEMH 06eux 
HAECTHROK. 

Ilomme o6bacHerme HaftmAaemum ABAeHHAM MOWHO Arab, eCAH 

cAeaaTb cae.Apotume runoTesu. Bo-nepBux, npeAnononand, 4TO ceeTosue 

*) MM algae Bepuemca K now sonpocy nom marmaw npoftemu 
o rtpoxo2x.xemiu cam vepe3 rpamigy pauena nyx cpe4 (§ 129). 
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ECTECTBEHHHR H HOMPH3OBAHHO CHET 
	

[rn. xv 

BOEHM nonepevflu, HO cHer, Hcxonnumal H3 HCTORHHICa, He Hmeer 
npeHmyinecTneHmoro HanparineHna xone6annfl, T. e. ace HanpaaneHno 
xone6aring, nepnennHxynapHue K Hanpamemno BOEHM, npencrameHu 
B nanamulem cnere. 3/Hm 061WCHReTCH nepnuft onur, necmorpa Ha 
nonymeHne nonepevHocTH CBeTOBNX BOAH. BO-BTOMAX, npHmem, RTO 
Typmannn nponycmaeT ARUM BOEHM, OAHH H3 nonepetniux nexTopon 
xoTopux, HanpHmep snexTpHvemn, nmeeT cnararnmyro, napannenbHylo 
OCH KplICTWIAa. 	npoxownennn cneTonoft BOEHM vepea Taxon Rpm. 
cTann 6yneT nponymema TOMWO RaCT6 CBeTOBOR alleprnH, COOTBeT. 
cmpowna 9TOR cnaralomen. Korna Ha Hp ncTann nanaloT snexrpomarforr. 
hble cneTonue BOEHM CO BCeB03MONURWMH opnewmpoaxamn 9AeKTpWle... 
mar° HeWTopa, TO C103036 xplicaann npolineT AH1116 RaCT6 caera 
(nonomma), TaK 4TO aa xpacTannom OKMICyTCR BOEHM, HanpaHneHne 
anexTpHvecxoro BeKTOpa KOTOplAX 6yneT napannenbHo OCHAIMICTaAAa. 
KpHcTann TaKHM 06pa3OM abidesnem carra CO BCeB03MOWHIAMH 
OpHeHTHpOBICaMH E Ty RaCT6, KOTOpaH COOTBeTCTByeT OAHOMy 
AeACHHOMy nanpameinim E. Ala flyAeM B nanbHethuem Ha361BaT6 CBeT 
CO BCeMH BO3MOIKHNMH opmerrnipoBxamm sucTopa E catmosaTenbtim, H) 
ecmectneettlibut CBCTOM, a CBeT, B xoTopom E'(a CileA0BaTeA6110, H 
nmeeT onHo-ennncraennoe Hanpaanenne,--nAocmo-nosmpuaoaammum, 
HAH npRmomne4no-noimpusoliamium. TaKHM o6paaom, TypmannH 
IlperipalHaeT eCTeCTBeHHUR CBeT B 11pRMOEHHeRHO-BOARpH301MHHEAR, 
3aAepBCHBaSI 110A0M1Hy WM, COOTBeTCTByMIlly10 TOR CilaTMOIBeR 
9EeKTpWleCKOTO BeKTOpa, KOTOpaH HeplIeHAIWyEapHa K OCH KpHC-
Taildla. 

Tellep6 CTaHOWITCH 1101151THNMH BTOpOR OHNE' H p0E6 BTOpOTO Typ-, 
MaAHHa. Her° AOXOAHT y)Ke CBeT 1101111pH30BaHHMR. B 3aBHCHMOCTH 
OT OpHeHTHpOBKH BTOpOCO TypMaElifla H3 9TOTO 1101111pH30BaHHOTOCBeTa 
flp0EyCKaeTCH 60116111151 HAN meHbinasi RaCT1), a HMeHHO Ta RaCT6, KO-
TOpaR COOTBeTCTByeT KOMHOHeHTe 9fieKTpMleCKOTO BeKTOpa, HapaE-

AeAMIOR OCH BTOpOTO TypMaEHHa. TaK KaK 9EeKTpHReCKHR BeKTOp 
BOEHM, npoweninen nepaug TypmanHH, HMeeT no npennonoweinno 
Hanpannenne, napannenbHoe OCH IlepBOTO TypMaEHHa, TO AmnaliTyAa 
CBeTa, riponpuentioro BTOpIAM TypMaEHHOM, oyAeT 111)0110pBHOHVIEHa 
COSIX (TAe —rim mexny OCHMH 06e/DS HEaCTHH010, a HHIMHCHB-
HOCT6 11p0110WAHOHM16Ha COS2U, RTO H Ha6AMAaeTCH Ha OHNTe. 

ECTeCTBeHMAR CBeT C TORKH 3peHHH 9THX 111110Te3 RBEHeTCR Hall 
ITHMOAHHeRHO-ROARpH30BaHHMM CBeTOM, HaHpaBileHHe KOAe6aHHR KOTO-
pOTO 6MCTp0 H COBeplBeHHO XaOTHReCKH M6HRUCH C TeReHHeM Bpe-
MeHH, HAN We CMeC610 AHHeRHO-110EHpH3OBaHHNX Aria CO BCeB03MONC-
HMMH Hal1paBEeHHAMH xone6aHnh. 

Alm AO CHX 110p TOB0pHAH 0 HarlpaBEeHHH 9.3eKTpWleCKOTO BeK-
TOpa, IlapaAAMHOTO OCH TypMaAHHa, TOAIWO AMA OflpeAeJleHHOCTH. 
PaCCyWAM1HR coxpaiminn ou CBOM cnny, ecnn 6u ocH Typmamina6un 
napannenell mammy-Tun nexTop. BROCACACTBHH MN OHM1MM 01161Tblp 
11pH HOMOMH xoTopux ouzo ycTaHonneno, HT° B npoxonamem vepea 
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TypmaanH cBeTe napanneabno OCH opHenrnposaH HMeHHO 9ACKTpH4e- 

CHOI BeBTop (CM. § 94). 
ilAOCKOCTb, B KOTOpOM pacnoameH snexTpHgema aeicrop, Ha3M-

BamT nAOCKOCIWO mo4e6anug noaflpHsosaHHoro CBeTa, a HAOCKOCTE., 

xoropoft pacnonoweir marnimun BacTop,--nsocicommo nosapu-
swum. 3Ta armanaH repammorHs--nsiocHocrb Hoae6aHHH H mo-
CKOCTI, nonsipHaannn—caommaach HCTOpH4CCKH npH pa3BHTHH ynpyron 
TeopHH CBeTa H, HecmoTpH Ha ee Heyao6cma, AO cox cop coxpa-
HHAaCb BO MHorHX kmax. OnHcaHHe anaernifl suHrpamer B npo-

CTOTC H ACHOCTH, ecaH OrpaHHIMTbC51 pcasaHmem RHIBLb odum Hanpa-
B4eHHA, Hanpnmep HanpaaaeHHH xone6aHHA silesrpHvecicoro nearopa, 
T. e. HAOCKOCTH noae6aHHH--nocTapon TepmaHo.morHH. B aaabHenmem 
nesae, rag He 6y.aeT cneamaabnux orosopox, mu noa HanpameHnem 
nom6aHHH,6yaem mem noapaoymeaub HanpaBacHne 94eurnpu4ecwom 

BexTopa. 
OnncaHHun °nut C asym npncTannamH TypmaaHHa, no cyulecTey 

aeaa, He OTAHUCTCA OT onuTa, Bneplible BmnoalieHHoro rioftreHcom 
C asyms xpncTaaaamn Hulanacooro InnaTa. OCHOBH0e OTAINHe ryp-
Ma1HHa, BuroaHoe AAA onHCaHHoro onuTa, COCTOHT B TOM, 4T0 Typ-

mannH, 6yay4H Taloxe aBosixonpeaommonwm xpincTannom, BeCbMa 
CHAbH0 noraomaeT OAHH 113 AByX ripCAOMACHHMX Ara TaK 4TO HpaK- 

THIleCKH TOHKarl HAaCTHHKa TypMAAHHa HpOrlyCKaCT TORMS0 01MH H3 

AByX HUICAOMACHHMX aymen. 
TaxHm o6paaom, HBaelme aas1 Ha6noaaTeasi KaWCTCH ❑ p0Me, H60 

BHHMaHHe He OTBAeKaCTCH BTOpMM Ay40M, KaK 3T0 HMCCT MeCTO HpH 

HCAaHACKOM WriaTe. 

§ 93. floampHsamm npH orpaweHHH K npenomaeHHH caeTa 
Ha rpaHHae apyx ausaelapificos 

%MUM HOAHpH3aAHH CBeTa, T. e. ablaeaeme CBeTOBbIX BORH 

c onpeaeneHHon °Immanuel BnenTpmect(oro (H marHHTHoro) Bex- 
Topa, HmeeT mecTo H npH OTpaHreHHH HAN flpeAOMACHHH CBeTa Ha rpa- 

Rinke AByX H30Tp0HHMX AH3ACKTpHKOB. STOT CH0006 HOAHUMMUMH own 
oTspur Mamocom, coTopun caymanHo 3aMeTHA, HTO npH 110B0pa4H- 

BaHHH KIMICTaAlla OKJA0 Aria, OTpaHWHHOr0 OT CTelbla, HHTeHCHBHOCTb 

CBeTa HepHOAH4eCKH yCHAHBaeTCH H OCAa6eBaeT, T. e. OTpaNWHHe OT 

CTeXIM ACHCTElyeT Ha cBeT noao6Ho npoxouaeHHw mepeo Typmarinn. 
Elpapaa, npH STOM He Ha6apaaaocb noaHoro noracanHH cBeTa npH 
nexoTopmx onpelleaeHHux flOAOMCHMIX xpncTaaaa, a Ha6/60,TMAHCb 

ARUM yCHACHHe H OCAa6AeHHe CBeTa. 
51BACHHe HORHIMOMMH npH OTpaWCHHH H er0 3aKOMA MOryT 6HTb 

H3T4MHM npH HOMOMH CACAyKIMer0 ymoftcraa. HapaaaeabHHM fly4OK 

eCTeCTBCHHOTO CBeTa (pHc. 210) naaaeT Ha CTCKAHHHOC 3epKaA0 Sp 

yKperlACHHOe Ha OCH 0 npH HOMOMH mapwa. Baaroaapg Tammy 
ycTpoftcTBy mu mon(em up( amoom yrae naaeHHH Hanpaimb ocb 0 
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BAo.rta oTpax(eHnoro Jirm H o6ecnemirra TaKHM o6paaom BO3MONCHOCTb 
spaniel-ma aepHana oxo.rto oTpaxtelmoro aria. OTpamelmmtl can imam- 
,ttyeTat npH HOMOLIAH liKaCTRIKH Typmamma T2t  TaKmce cnoco6moti 

L 

V \ 	St 
TeAR H MC110.111330Barb CTeKKHHHOe 

PHC. 210. HccaeaoaaHHe noaapHsawn/ sepHaao B HamecTae alla.matropa. 
npu orpameHHH. 	crexammoe aep- 	MONGIO, KOHeKHO, 060t/THCb Kano, noaapHsymmee arm cam; 6ea Typmamma, npH 

nomouoi aayx T2 — rolacnonca Typmaarnia, cxywalman 
almansaTopom. 	 CTeK/15141HIAX 3epKaA, 113 1COTOpb1K 

OAHO, S, CJIpKHT noampoinopom, 
a aTopoe, S2 , — aHaaHaaTopoM. Ha pin. 211 noaaaaaa cxema Talton) 
npH6opa, a Ha plc. 212 — ero 06111410 BEL 

3epKaao nptacTaa.rtHeT co6oti npocTo naacTimay cTexaa, He no-
Hpbrrylo TOHKHM caoem meTanaa, B IIPOTHBOBOACHKHOCTb sepxanam, 
nppimeHHemmm B 061140KHT1411. HalIHKHe meranaHmecicoro CAOH HCI1OpTHAO 
obl onmT, Tax max oipmemie OT meTa.rtaa nponxo.o.HT Image, Hem 
such ornicaHo (cm. r.a. XXIV). 
AKA 06131KHOTO crefula ?mom- I 
aanta oTpaacetnie caeTa xarc OT 
nepe.aHeil, TaK H OT saamen no- s1  
BerIXHOCT141 AAR yao6cTea rpm. 
measuoT Hepexxo CTeKnO, aaapa- 
IlleHHOe C OAHOH CT0p0Hb1 11e/3- 
non npacrontI, HAH fle411303paqH0e 
(4epH0e)CTeKKO. Monte nprime-
HAM Tame aamoft-aH6o .apyroh PHC. 211. CxeMa npHoopa Ana accAeAo-
nonuponaimmft duanemmpum, Ha- 

TBoaHpHo:HBOaRpTetaKTEH: nnopalcoTpancemia, B 
pmaampa H aHa npmmep mpamop. . aHaaTopa cay)KaT crexammme salmons- _ B onmTax, cxemal xoTOpmx 	 Sj H 82. 

41306paHCeHbl Ha pnc. 210 H 211, 
HHTeHCHBROCTb ceeTa 210)401111T KO Jumuitytta, KOTAa IIKOCKOCTb, npo-xoasnuaa nepea OCb Typmamma T2 , napaanenana HAOCKOCTI4 naHeHHH Ha aepitaao Si  RAH Roma naocKocTH naaeHHH Ha septum Si  H S2  
nepnethaftayrolpHal xpyr K apyry. HHTeHCHBHOCTb aocToraeT MAICCUSIyAla npH nosopoTe T2  HAII S2 na 90°. TaKHM o6pa3om, noaapHaaumfi cavra, 
Ha6.rnoaaemaft npH oTpaxcerma OT Alisaelcipm(a, oxannsaeTca HenoAmoa, 
Han Itacmututott, T. e. oTpaxcelnnitl fir ripeAcTarumeT co6o11 CitleCb 
ecrecTeeHHoro caeTa C HeKOT0p014 KaCTbK1 nonapHaoaamoro cum, 
Hamel-ma yroa oaxamia sepxana S

i K aymy, y6oKaaemcm, trro. awn 110351p1/30BaHHOTO CBeTa 3aBlICHT OT BeKH 11HHbl yraa Haulm p. 

noBopatiliBaTbcfl °KOKO oipaweii- 
ooro aria. raas Ha6.maarena npa. 
110B0PaKHBaHHH 7.2  BHAHT ocaa6ae- 
HH H yametum ateta. 

1101151TH°, momwo o6paTan. 
0111DIT, T. e. 06MeHATE1 MeCTIIMH 
HCTO4HHK caeTa H ran Ha&non- .  
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Elpu 9TOM C HoapacTaHmem yrnayneasnonnpHaoHaHHotocaeTapacTeT, 
TaK 4TO npm onpeneneHHom yrae y oTpawenHuft CBeT oxasuHaeTcH 

nonnocrnato nonHpnamanHum. BeAH4HHa 9T0E0 yrna 11.041.10a nonnpux 
-annuu 3aBHCHT OT oTHochTenbnoro noxanaTensnpenomneHmn n onpe-

'BBABBTCA, KaK yCTaHOBHA BIMOCTep (1815 r.), 
-COOTHOUWHHeM 

tgTo==n 	 03•1) 

(3aKOH IiplocTepa). IlpH naabneflinem yBeAH4eHHH 

yrna naneHmH nom' nonsipmaoaaHHoro cneTaBHOBb 
ymeHbulaeTcH. IieTpyium nonaaam, 4TO npH na-
=BAH non yrnom NOAHOA ROASTHWHINH nymoTpa-
acennufl H nym npenomnenHun COCTaBANWT ApR-

.MOti apyr c apyrom (cm. yrtpauneHme 128). 
14TO we xacaeTcH Hanpaanenmg xcure6aHmH 

B cHeTe, ncompmaoaaHHom npn oTpaweHmn, TO 

HccnenorlaHme (cm. § 94) nonaaumeT, 4T9 %mem-
TpHABCKHR BeKTOp B oTpaweHnom cHeTe B cay-
man nonHon nonnpHaamnm monefineTcn nepneHnn- 
nywHo K RAOCKOCTH naneHHH. Ilpn 4aCTH4HOR 

ROAApH3aNHH 9TO HanpaanenmeHanseTcH npeHmy- 
ntecTHenHum HanpaaneHnem HoRe6aHHH, xoTH 
B 4aCTN4H0 ROAApH30BaNHOM ceeTenpencTarmenu 
none6aHHH N npyrnx nanpanneHnh. 

IlpoaHanHampoaan npenomnenHufl cant mu 
y6eunaemcH, 4TO OH TaKWe 4aCTN4H0 nonsipn- 

PNC. 212. Ilpnoop Ana 
sonar', H npicrom TaK, 4TO mone6aHHH pacno- mccaenosamin nomipa- 
A0)ABHN npemmyulecTaenHo B RAOCKOCTH naneHmH. unpin npn orpauntinn. 

,COUNHAN CBeT oTpawenHuft H npenomneHmuft, AB — nomipmayninee 
MU BHOBb nonymaem nemmHuil HenoimpnaonaH- creHanHHoe aepnam; 

S— allanHaaTop N3 Imp- Hutt nymon. Tamed o6paaom, nnacnnum npo- HOE0 CTEKAa. lia CTO- 
apamHoro AH9AeKTpliKa copnapyem nymm ecTe- nincemoryTnomunaThcH 
CTBeHHOE0 cHeTa, oTpawao BO npenmyulecTny xpacTannu Aim Hccneno- 

	

Ay4H C OAHHM Hanpannuntem Hone6aHHH H npo- 	MUM . 

nycxaH nepnennincyncipHue mone6aHHH. floHH no- 
)1HpHaonaHnoro caeTa Bnpenomnermom nymxe 3aBHCHT OT yrna naneHHH 

H noxasaTeng npenomneHmH BeimecTna. 
IlpH minium non yrnom BplocTepa noncipmaaumil mpenomneHHux 

nymen maxcHmanhHag, Ho nanexo He nonnan (nnsi ofiumHoro cTexnaoHa 
COCTaBANCT °mono 15(9. ECAH npenomneHnue H, CACA0BaTeAbH0, 

4aCTH4H0 ROASTH30BafflibleATIHnonseprHyibBTopomy,TpeTbemy NT.A. 

npenomaernom, TO, KOHe4H0, mann', nonnpmmumm npenomnemnux 
aria nospacTatT. 

ECAH HMeeTCH 8--10 RABCTHHOK, TO npH naneHHI4 ROA yraom Bplo-

cTepa H npoluentuHR H oTpameHnuR CBeT nparramecnn oxaweTca 

BROMIC nonnpmaommHum. 14HTeHCHBHOCTH oTpaweHnoro H npoluumero 
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300 	ECTECTBEBHUn H nOnAPH3OBAHHUH CBET 	 Inc xv 

nyi(OB 63Tayx paimm me*Ay CO60n H COCTaBHT RaWAaH nofiomy 
HilTeHCHBlioCTH nun:niter° @Call HONCHO npeHe6pe% nor/mum-mem 
B cTeme). Hanpamema We KOne6ainaa 9netcrpH4eCKBX BeKTopoil 
B oTpaaceHHom H npoweAluemnymicax6yArB3aHmx0 nepnemmyncipilu. 
Tams rpynna rulacTlixolc, timexyemaci emonoa, moweT, cneA0BaTenbH0, 
CAyWNTb B KaHeCTBe n0Acipli3aTopa HAH alianimaTOpa max B 0TpaaceB-
HOM, Talc N B npoxusimem CBeTe. 

llonHoe peweinie BonpoCa o done noaapHaoaaHHoro CBeTa, Ha6nro-
aaemoro npN oTpaweHHH H npenOmnenlial Ha rpaximeAByx AN9AeKTpH-. 
KOH, B 3aBHCNMOCTN OT yraa naaema N3A0ECHO HHA:e, B Fa. XXII, 
rAe BABDTCH Tax Haammemme (popmynu 4vemena, H3 x0TOpux CaeAyeT, 
B 4aCTHOCTN, N 3aKOH ETIOCTepa. 

94. OpHompoBRa saelameatoro Bempa 
B HOMpB3OBBHHOM atm 

Alm ao CNX nop roBoptum 0 HanpaaaeHHH saeaunvecHoro aerropa, 
ANHAB 6e3 noicasaTenbcTB, 4T0 Hanpamemie ero npH ROARpN3a4NN 
OTpam(exxem nepneHAHunapHo K HAOCKOCTH nanainia, a npit nOnapH3a-
41411 TypManNH0M comiameT c OCblO Typmaamia. Binlepy yAzulocb ocy-
liteCTWIT6 OnuTu, aalomne acmaaaTenbcTso sroro. 

Pambine (§ 23) UNAH OHNCaHN onuTm TOT° weaBTOpa, noKaaasume, 
4TO cpoTorpa4m4ecmoe AeRCTBNe OKaBbiBaeT 9AeKTpN4eCKHR BeKTOp 
TOBOH BOAHN (109TOMy ero HasunamraremomAinemTopom). CnenHaahHaa 
MOAN4INKOLNA Oflbaa CO CTOR4HMN BOAHaMN HOBBOAHAa peWNTb Bonpoc 
O HanpaBnexim 9nelapH4ecK0r0 BeicTopa B n0napx30Barolom cBeTe. 

3aCTaBNM CBeT, noacipHaonaHma KaKHM -AN60 06pa3om, Capa3xTbol 
n0A yrnOm B 45° OT MeTannioleCKor0 sepKana Al (pnc. 213), nosepx 
HoToporo HaANT cnon CBeT04yBCTONTeAbHOR 9MyAbCNN p H KOTOpUR 
npeAcTaBAReTc 060ft,cAeA0BaTeAbx0,(poTOrpaplivecKylo nnacTinocycup- 
KaAbHOR HOACAORKOfl *). AUK() BNAeTb, 4TO HyaCHO )KAATb pammux 
pe3yAbTaTOB B BaBHCHMOCTN OT Toro, 63raeT AN CBeTOBOR (9nelapme-
clant) BexTop opmenTxpoBax nepnellAxxviapHo K HAOCKOCTN naaerms 
Hall 6yaeT aewaTb B 9TOR HAOCKOCTN. B nepBom cnyvae (pmc. 213, a) 
npH oTpameHHH CBeTa wieKTplolecKHH BeETop coxpaHHT Hanpameinie, 
napnanenbxoe CaMOMy Ce6e H, camaaTeabHo,naaaloulaaH 0TpaacelixaB 
BOAHM 6yAyT HaTep4repHp0BaTb, AaBaH Bamailo CTOB4HM BOAHaM C npo. 
cTpalicTaeHismid pacnpeaeneHHes y3A0B H nytmocTell H C COOTBeTCTByKl... 
UMM CAONCTNM pacnpeaeneHmem amaeammueroca cepe6pa (cp. § 23). 
ECAH we 9AeKTpH4eCKNA BeKTop /lemn' B HAOCKOCTN naaerma, TO npx 
oTpameHHH OH noBopainmeTCH BMCCTC C 14WOHTOM 'MAHN Ha 90°. TaKHM 
'o6pa3om, wieKTpimecKHe BeKTopu B naaammeft N oTpawenHoft BOAHaX 
COCTaBASHOT meway co6ofi npomon yroff (pac. 21309, TaK (ro HHTep- 

*) film paccmorpennu 9THX OHUTOB MOZHO CHNTaTb, 4TO orpaxenme OT meraaaa ne muster Ha xapamrep noaapnaamin ceera. Bowe roam acI(pexrm 
apu orpa)gemm or meraaaa onyx paccmorpenm HOMO (§ 135). 
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§ 951 
	

3AKOH MAJIIOCA 
	 301 

MeWAy HHMH Heaoamoxam Peapwrappoubas anexTpnxemoro 
aeKTOpa BO nen TOAIlle smyabcHH coxpanaeT He83p/er-10e 3HalleHHe, 

11 CAOHCTOTO oTpalmernix cepe6pa He Ha6./noneTc2. Talcum o6paaom, MOWHO 

pell1HTb, KaK OpMeHTlipoBall 9.11eKTpH4eCICIA BeKTOp B HaflpaWleHHOM Ha 

aepKaJ10 M 110/151p1130BaHHOM CBeTe, H, CfleA0BaTeAbH0, 3/CTaHOBHTb Ha-

TIpaBAeHHe 9/1eKTp11 11eCK013 BeKTOpa 11/111 pa3A114HbIX KOHKpeTHb1X Cily-

11aeB 110118pH3a1THH. 9TH 011b1Tb1 110Ka3UM, 4TO B CArlae 110.151pH3a1.1,H11 

TypMaAHHOM xxexTpHgemin BeKTOp xmeeT HanpaaneHae, napanaeabHoe 

', NJ VV ../ V V X/ V 
V V V V V V V Ne 

Nl V V V N, V V V 
'.'VV V V V V V 

V V NJ V../ V V V V 

a) 
	

6) 

Pme. 213. 01114Thl BitHepa. a— 9ACKTIMI4eCKHR BeKTOp HaAaRMACTO 

eBeTa IlarIpaBAW1 HepneHAHEyaflpHO K UAOCKOCTH HaTteM151; 6 —5.1telt- 

TpliCeClairi BeKTOp naaaanuero cueTa :team- B IIJIOCKOCTH nanema. 

OCta TypMaJ11411a; B carme nonapHaanna npu oTpaacemul OT amaaexTpuxa 
OH JIMITT B HJIOCKOCTH, IlepTICHAHKyllApH06 K HJIOCKOCTH 'OTpa/KeHHH 

(laAeHHH); B Carlae ape.TIOM/lernifl a119/1eKTpHKOM — B HAOCKOCTH npenom- 
Amu (naxelma) H T. A. 

§ 95. 3aKon Mantoca 

Aet1CTBHe pa3J1H4HMX 110/151pH3y/0111,11X HAH aHaxnampyrounix npH6opon, 
paccmoTpeuxbuc imam (Typmamm, CTeKAHHHOe 3epKaA0, CTOTIa H T. A.), 

THI1144H0 AAA acex npmcnocooneHHR sToro poxa. ECTeCTBeHH119 CBeT 

xcerxa copTHpyeTca STAMM. IlpH60paM11 TaK, 4TO B OAHH nyxox OT6H-

pa10TCH IlpeliblylaeCTBeHHO (HAM CTIOJIHa) Ay414 C 03,HHM HallpaBlIeHHeM 

saexTpmecithx Kone6aHH11, a B Apyr011 nyqu C nepneHruncynapHum 
Hanpaaaexxek snexTpnxecicnx xone6aHH11. CmemeHme 9THX AByX nyxxox 
BHOBb AaeT eCTeCTBeHHblii CBeT. 14HOINTa SIBJ1eHHe HeCK0AbK0 3aTeM1151eTCA 

TeM 06CTOHTeAbCTBOM, 4TO 0,3,14H H3 9THX Ry4KOB IlpeTepTleBaeT 60.11ee 

RAH MeHee 110/1110e HOTA0111,eHtle (TypMaAHH, Heilp03pa4t1b16 AH9/1eKTpH10. 

,3,Ba B3aHMH0 IleplIeHAMKyASIpHbIX HallpaBACHITH K011e6aHH11 B AByX nyx- 
xax, 06pa3yloulxxco npH nongpmaauHH, onpexeamoTca (Iniamecxmmx 
OCO6eHHOCTSIMM 11p11MeHeHHOTO 110/151p113aTopa; B carlae TypMaAHHa (11 

ApyrITX KIMICTa3/10B) OHH 011peAeJleHbl CTpOeHl1eM KPNCTanna, B C/Iy-

4ae aepKalla—Hallpa133elilleM 11110CKOCTH HaAeHH51 14 T. A. 9TH H36paH-
Hue HanpasaeHma MOWHO Ha3BaTb C/IaBHMMII TIAOCKOCIMMH P1 H P2 , T1p14- 

4eM P1 j_132 . 
ECAH ecTecTsemmfl caeT npoxoaxT xepea xxa nonapHayxxxxx npH- 

6opa, COOTBeTCTI3y10111,He HAOCKOCTH KOTOpMX 05pa3y1OT MeWAy CO60R 

yT0.1 p, TO HHTelICHBHOCTb CBeTa, 11p011311eHHOTO TaKOC1 ClICTeMOCI, 6yAeT 

11p0110p11,HOHailbHa COS 2  p. 3aKOH 9TOT 66111 CC41Opmya1p0BaH MIAIOCOM 
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302 	 ECTECTBEHHbIti H HOMIPH3OBAHMblit CHET 	 Era. XV 

B 1810 r. H noareepgmett TilAaTeBblibIMH 4toTomeTpageclotmg aomepetatama 
Apar°, xoTopmg HOCTpOHJI Ha 9TOM ripatmand rpoToiterp. He6eabuiTe-
peat° 3aMeTHTb, 4TO MBAIOC BblBea CBOti MKS, OCHOBbIBBSICb Ha imp-
nycuyasipeux ripeacTaeaeHHex o ceeTe. C BOAHOBOti TO4KH 3pelfflif 33KOH 
9TOT npeacTagage/ caeaciege reopemm paeawoemtg BeKTOpOB rreep-
maetnag, 4TO HHTeHCHBHOCTb CBeTa nponopumoHaabtat meadpanty ilMHBH• 
Tyata CBCTOBOH BOJIH61. Tatum o6paeota, 33KOH MILTHOC8. mcooeT paccmaT-
pneaTtco Kau HertocpeacTeezmoe sucHeptatewraabHoe awcasaTeabtreo 
sToro rreeptgaetnag. 3alcon MaJHOCa JleXCHT B OCHOBe pacgeTa HHTCH• 
CHBHOCTH CBeTa, npouteautero gepes troampasarop H anangsarop ed ace-
BO3M0XCHbIX 110.4HpH3aHHOHHEIX ripttoopax. 

§ 96. EtreCiBemila am' 
B oatunotteHme euie pas conotranom onpeaeaetuag ecTecnteHHor0 

nonopusosaHHoro ceeTa. Ecmecinaennua teem eCTb COBOKyllHOCT6 
CBeTOBbIX BOBH CO KUM BO3MONCHb1MH Hanpagaemigma gotle6amag, cytut- 
CTBy1011DIMH oattospemeHHo HMI 6EICTp0 H 6eCtiOpH404H0 CMeHSHOIHMMH 
apyr apyra; COBOK}MHOCTI, sTa CTBTHCTH4eCKH ciammeTpogma OTHOCHTeAbH0 
ayga, T. e. xapanTeposyeicg HeynopeaogeHHocnoo Hanpaeaelutft gone-
6aHati. 

flpgmommegHo- HAH tutocgo-nonapit3oeatikug client npeacranager 
co6oll ateToeme BOBH61 C OJAHHM-BaHHCTBeHHIIM Hanpasaemtem none6atafil 
(eAHHCTBerifiblti upecT E H .10, T. e. BOJIHM C 	 ynopoaogetaugta 
npataetutem goae6ammt. CyutecTeytoT 6oaee caoacHme Btabl yclOpta0- 
4eHliblX goaedatuag, KOTOphiM COOTBeTCTByLOT tHible 	aoaoposatout, Ha- 
Hpgmep Opyrosag 9.1IBMITIVieCKaR HOJI4pH3aLtHH, apt HOTOpbIX KOHeg 
saeoTpagecooro (11 MaTHMTHOTO) seoTopa orammeaeT upyr HJIH 9BAHLIC 
C Tem Hag HHUM 9KCHeETpHCHTeTOM (CM. FE. 

Llacmugeno nonripusoewmull csent xaparrepuoyeTce Teta, 4TO OBHO 
H3 HaripaBileHHR toine6atual gengerca npenmytmecreeHHmm, HO He HCKAIO• 
MHTeabHbIM. Or/ yoce He SIBMIeTCH OCHO cummeTpog. qaCTH4H0 HOARpH• 
30BaHHUH ceeT HONCHO paccmaTpHeaTb KaK CMCC6 ecTecnteHmoro H Hoag- 
pHooeamtoro. 

EartbillaHCTBO HCTO4HMKOB (pacoaaeHHIge Tena, ceeTgaulecg ream) 
mcnycxaer CBeT, 63H3Klin K ecTecTeeHHotay, XOTH meg°Topme catau F10.451,- 
pH3aHHH 1104TH eceraa Ha6B10.4310TCH H o6-bocasnoTcg Haar/et-mem 6oaee 
ray6ougx caoee aeutecTea. 3TO mapleHite apoxtaHT gepea HegoTopmg 
C.40t, H HCIMITbIBBeT gacTimpo HOBHpH 110A06H0 Ha6atoaaemon npu 
apoxoncaeHHH gepes caoll );11911eKTpliKa. 	 ( 

ECTb ece OCHOBaHHH noaaraTb, 4TO CBeT, itcnycoaemmt1 KIKHM-BH60 
aTomom, coxpaHgeT xapagTep I10.151pH3BHHH HeH3MeHHUM Ha 11pOTIDICeHHH 
spemeHH, ,a0B0.46H0 amaTeabHoro no cpaeHemito c nepH000m KOBe6aHHH. 
ilefiCTBHTeAbH0, marepitepetuota ceeTa mcogeT Ha6/110,11.aTIDCH ripe ogeHb 
6oasatott pa3HOCTH X0B3 (BO MHAJIHOHB WIHH BOJIH), Korn, catasma-
TeabH0, tHaTefleplaposaTh meocay C0602 flpHX0B.HTCH BOATIHM, 'Kr/yawn- 
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§ 97] 	ABORHOE RY4EHPEROMREHHE H HORHPH3AAHA CBETA 	303 

Hum B Ronne n B nomte wrepaana, oxnammalowero MHIIRHOH noae6anntt. 
To oftToaTenntrno, 4T0 nHTeintlepeHuna npH 9TOM BO3MOWHa, AOKa3N-

BaeT, 4T0 xapantep Howl/4(13am coxpameTca Ha npOTHWeHHH Roan-
woro mncna noaeRawal. Twain' o6paaom, HaaymeHne omotilattux ammo's 

MOWeT npn onaronpHatHmx 06CTOHTeRECTBaX (paapmeHnuR ra3) co-
xpamiTn HensmeHHoR He TORbK0 HamannHylo 'pay, Ho H xaparrep KO-

Re6aHHH B TemeHne A0B0R6H0 ARHTenbHOTO npemenn 
OnHanoHamonnonpemeww nimixonHtcaHaRawnatnionymewie MHAJIH-

apA0B aTOMOB, riocunammix HORSpH30BaHHUR CBeT pasHoro xaparrepa 
noinipmsannn HRH pawinix opnenTnponon. KpoMe Toro, H nancnuR atom ' 
HOCRe HeCKORbKHX COTeH MICAH Kone6aHHR HalimaeT CHOU% aKT HCHyCKaHHH 

OnsiTb C HOBbIM xaparrepom nonapnaw(HH. TaKHM o6panom, oommno 
HaRaionalcrren mHOWeCTBO ncex BO3MOWHNX opHeHTnponon E RH H 
66IcTpan cmeHa 9THX opHenTHponon, VTO H npeneTawmet co6oR ecte- 
CTBennmR CBeT. rIOKa CBeT AORAeT OT nsnymmownx nTOMOB AO Ha6/90- 

AaTeRH, OH MO)KeT npeTepnett pan nosnetIcTnnR, BHOCHIAHX HeKOTOpylO 

nOnflpH3aHHIO, KOTOpOR MN 06N4H0 HO4TH He samemaem. TbabK0 apt 
enetwaannux yellOBHHX Ha6awnemin (enet, pacceannwR aTmoapepoll; 
CBeT, oTpameHnuR BOAHOR nonepxmocTmo, H T. A) ACLU nORHpH30BaH-

Horo CBeTa mowet sameTHo nospacTn. 

rn ABA XVI 

1101151P113ALIIHRITI4flaUNRWAJIMI 1PEAOMJIEHHH *) 

§ 97. Amofilme arienpeAomaelme a noampusallmg cseTa npm 
npoxommelimi ilepea immeTaaa licamincRoro ulnaTa 

14caannown wnaT npencTannaeT co6oR pa3HOBHAHOCTE yrnennenoro 
KaRIALHA (CaCO 3), npncTannHaypowywca B BHAe KIMICTaRROB rencaro- 
naanHoR cocTeMb!. OH o6aanaeT mpesnmmaRHo BpKO nmpaweHmum anne- 
Hnem twoRmoro nymenpenomneHna. Tan KaK 9TH nplictanam ncTpemawTen 
B ecTectnenHom COCTOHHHH B wine A0B0216H0 60nbiHNX H OnTH4eCKH 

4HCINXo6pa34oB,To HeyAHBHTeRbH0,4TO HMeHHO Ha 9TOM oftente 6uno 
nnepnme Ha6moneHo anneHHe nnot1Horo aymenpeaomaenna H canputa 
°mamma C HUM nonapnsawin eneTonnix nymeR. 14 no HacTonwero npe- 
mem' HCRaHACKHR tunat HBRHeTCH Hallay4111HM maTepnaaom Ann H3y4eHHH 

H AemOHCTpaEHH 9THX HBaeHHR, a Tanme Ann H3TOTOBReHHH OnTHElecimx 

npHoopon,ncnonbsygnimuc nonapnsalmo cneTa, XOTH B HacToaweenpema, 
H3BeCTHO 04eHb 60RE,W0e KORH4eCTBO eCTeCTBeHHbIX H HCKyCCTBeHHNX 

npnctannon C 110A06HNMH CBORCTBaMH. 

*) B HacTommeri mase HmaramTcn RHHH, npeimapHreAbHue cneaeHHH 

o npoxowaeHHH ceva 4epe3 KpHCTaRR HcAaRAcK0r0 warm neofixonnmme Aaa 
nomperaHHH noaqpinaHHH cHen. Flonpo6Hee soupOc 0 npoxoxcAeHHH 	4epe3 

HpncrannM paccmarpHeaerca B TR. X XV. 
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304 	IIOUPHIUM OPH ABORHOM AYMPBAOMAEHHH 	rm. xvi 

RpHCTaaA MaaHACK0r0 mum nerxo auxanumeTcH B anae pom6o-
s,apa, npumem pom6u, ero orpaHanHaanamme, HMCIOT yrabi 101 0  52' It 78°08' (pHc. 214). ECAH Ha TaKOR KpuTana naAaeT y3KHR nyvoK cneTa, 
TO, npenomnnacb, OH AaeT Aea Hymn HCCK0.46K0 pannulmoro Hanpanne- 

ECAH flaAa10litHR nylloK 
AOCTaTO4H0 yamm, a KINICT/14.1 
AOCTaTO4H0 TOACT, TO Ha Hero 
BWX0ART ABanytma, napaaneAb-
Hux nepHoHavanbaomy (Hat( nim 
BCHKOM npoxo)KAerna mepes 
nnocKo-napannenbHym HaaCTHH- 

PHC. 214. lipoxomaenHe CBeTa aepea Hpa• Ky), snonHe panaenennux npo- 
min cram HcaaHAcHoro 	a (nHoilHoe ayae- CT 

Hpeaomaeane). 	 ,Il
paHCTBeHHO. 

awe B TOM cane, Kor.ria 
nemmun ny4oK Hopmanem 

K ecTecTnelthon rpaHH KpucTatina, T. e. yron nuemin panex 
npenomnemnan nymox pasAenHeTcs Ha Ana, npiniem OAHH H3 MIX npeA-
CTaBAHeT npoAcooKeinie nepnwmoro, a nToporl yKnowleTca (pm. 215) 
Talc, 4TO yron npenomnemin OTAH4CH OT HyAfl. 

STO 06CTOTTBAEXTBO,paBHOKaKHpfulApyrmx oTcTynnemin OT 061,14- 
HUX 3aKOHOB npenomnema, 0 KOTOpHX pm, 63rAeT AanH nOBOA 
Ha3BaTb impon H3 3T1IX Ariel meoeurcuosemuum(0, coxparmana nepnum 

Pile. 215. ,L(HoilHoe areapeaomaunie men, Hanalolaero 
HopmaabHo K ecTecmenuoil rpm HpacTaaaa acaaHA- 

cxoro ifinaTa. 

HanaHme othoutooeultoto (o). Panatome B oncnoHemth 06onx nyaen noKa-unmet, 4TO cow ofina,aaloT pambibm nomanaTennmH npenomneHHH. Hccne-
Apr Anaemic npu panninnuax Hanpaanewanx npenomneHnux Arlen Borrpt KplicTanna, MONCHO o6HappEnTb, 4T0 B xpucTanne HenanAcKoro Lillian 
OAHH H3 Arlen (06UKHOBBHHIAR) HMeeT Ann ncex Hanpannemafl OAHO H 
TO we aHaveHae noxanaTena npeaomneHHH, noKanaTent, ace npenomnemor 
Apyroro Apia (Heo6uKHoHunioro) 3aBHCHT OT HanpanneHHH. 

B KpncTanne HcnaHAcKoro ulnaTa cywecrayer OAHO onpeAenemnoe 
HanpaHnerme, Haab KoToporo o6a npenomneHHux arm o6naAaloT oAHum 
H Tem >He noKanaTenem npenomneHma, T. e. MOM, KOToporo OHM pacnpo- 
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§ 971 	KBORHOE .43731111PEKOMAEHHE H HOMPH3AHM1 CBETA 	305 

cipaHaKrrca, He paapeamaaacb H C OKHOR CKOpOCTb10, KaK B 061313110R 

HaotponHolk clam. HanpaHaeme 9T0 cocTasaaeT onpeaeaermue yrau 
c peopamu ecrecramoro HpficTam; B cayHae KycKa Kpactaaaa, 

PHC. 216. Asormoe aymenpeaomaeme He Ha6monaeTca 
npn 11pORCHKIleHHH ceeTa B71081. OHTH3eCK011 OCH 

HcaaHacicoro umaTa. 

Hummer° mut pomoompa, 9TO Hanpaeauthe napanneabHo Kfiarollarm, 
_ coemuunollieft Tynue yrabi pomoosapa. Hanpaanemie 9T0 IlpHHRTO 

lia3b1BaTb onntuitecgoa onto HpacTaana. Cyatentoaarnie onuNecKoft 
OCH HCKaHACKOTO mum nem) Hp0a,emoH-
cTpHpoHaTb Ha xycKe HpHcraaaa, Ha KOTO- 

poM COLIIMIC1110BaHbl C KByX CT0p0H a.He 
CKOCTH, nepnewTHHyaapHble K yKa3aHHOMy 
HanpaaaeHmo (pHc. 216 H 217). IlytioK cHera, 
Haripaaaemiuft nepneHaKKyaapHo K 9THM CO- 

111aHC110BaHHIAM HaOCKOCTSIM, npolt.aer CKBO3b 

Hpficiaaa, He paaasumaHcb. ECM! COIHM1- 

43$0BaHHble HJIOCKOCTH KOCTaTO3H0 BeJIHKH, 

TO HONCHO y6e.ainbcH, 3T0 HaripaHaenue, 
nepneHammynapHoe K HHM B sto6o.0 Rectne, 
oonaKaer CBORCTBOM 011TH3eCK0R OCH. ,apy- „,., p enc 217 . LeTecTsermbill HpH-
rHmH caosamm, /moan npamaa, napaaneab- LaanacHoro umaTa,cTann 
Haar HarlaeHHomy Han paanemuo, BBIlaeTCSI y xoToporo COLI1J1140Ballbl aHe 
onTHHecHoil OCb10 KplicTanaa. HaotHamm, nepneHafficyaap- 

TaKHM o6paaom, 011TH3eCKa51 OCb npea- Hme K OHTH3eCKOR OCH. 

cTanageT co6oil onpeKeaeHHoe itanpaese- 
nue B KpHCTaaae, a He KaKy10-TO H36paHHy10 /111H1110, 3T0 13110/1He no- 
RATH°, 1460 btaeabHble ytlaCTKII HpucTaana KO.IDEHbl o6.naKaTb HKeHmq- 
HbIMIll cuotictsamH. ItraK, Hepea fuo63no Totwy HcaaHacKoro uinara month° 
npoeecrH 011Tn4eCKy10 OCb. BCflKaa 1171OCKOCTb, npoxo.runuaa Llepea onTH-
4eCKyl0 OCb, HOCHT Haseatme mamozo cettettum, Hall znatinoti nnocKocmu 
HpucTanaa. 05b14H0 MN no.abayemca raaeHum cequthem, ripoxosKuuna 
gepea cHeTosoft aym. 

20 38K. 2178. P. C. HamAceepr 
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nOnACH3ANNA LIPH ABORHOM APIEFIPBAOMaEHRN 	[Ca. XVI 

PaccmoTpnm HeCKOANKO AeTaAbnee ConbIT, npH moTopom CBeTOBOR 
naAaeT Hopmaabno Ha ecTecTsenftro rpm ximmTaaaa. rnamHyto 

naockocTb nposeaem mepes Hummel art (mepes nopmaab x ximmTaaay). 
Chiba noxasbumeT, 4TO nHyTpH xpncTaaaa HayT Asa ayma, R3 moTopmx 
OANH(06MKHOBeHAMR)eCTIO npoAoaxelmenaaamanero,asTopon(Heo6mx-
n0BeHHbal) OTKAOHeH N aemnT nmecTe c nepamm B rammon nnOCKOCTH. 
lismpmciaaaanuxoam,ABaayqa,aemmumxBrammon naOCKOCTH,hapan-
AenNHNX naamomemy ;qv, HO cmemeHHmx Apyr OTHOCHTeabH0 Apyra. 
IlpH spamennm ximmTaima noxpyr HanpaBneHHR naAmomero Ayma OAHH 
H3 npenomaennmx Aymen 6yAeT Hen0ABMICHUM, sTopoft 6yAeT o6xoAnTb 
nompyr neporo. 

ECaN HCOMAOBATb o6a BEIXOAMITAX arm npm nomoum TypmaanHa 
NAN CTeKaRHHOCO sepxaaa, TO 06HappICHBfleTCR, 4TO o6a nyma BROAHe 
noampHsomanw, H nmiTom BO B3aHMHO nepneHAHxyampifinx naOCKOCTRX. 
SaexTpmmeme imme6anne 06NKHOMeHHOCO arm npomcxoAHT nepneHAH-
xyampno K CnaBHOR nnOCKOCTH, a Heoftemmeeeoro---nemeT B rAmmon 
naOCKOCTH.CBORCTBA o6oHx Arlen no imixoae H3 ximmTaaaa, 3a mckami-
mermem Hanpasaemm nonapnammn, KOHe4H0, HNEMM Apyr OT Apyra He 
OTAHLMWTCR, Tax 4TO HassaHme cHeO6NKHOBeHHURB nmeeT CMMCA TOANKO 
imyTpH xpHcTamm. MHTeHCHBHOCTH 060NX Arlen OAHHaKOBEI 

ECJIN OAHH H3 nymmos HO BIAX0Ae N3 neporo KpNCTaAna 3aCTABHTN- 
ynacTb Hopmaamo Ha rpanb sToporo xpncTaima, TO MIA Onfffb nonrimm 
Asa nrum, Aemmumx B rammoft MOCKOCTH ernopow KpNCTanAaH HOAR-
p1430BaHHux TaK ace, KaK H paHbme, no OTHOIneHNIO K raasHon 
CKOCTH wroporo xpinTamm. Thom o6pasom, Hanpmmemm noaammannit 
3aBHCHT TOAMS0 OT opmenTanHH xpincTaJmaH He 3ABHCHT OT-TOCO, ROAN-
pm3oHan AN naamommft.na Hero cseT HARM OH ABAReTCfletTeCTBeHHNM. 
14HTeHCHAHOCTH 060NX Arlen 6yAyT,oAnamo,n cane noimpHsonaHHoro 
na.aammero aria =welt OT yraa a memay HanpaimeHHem moae6anmn 
B naAmomem noasimmosanHom are R merlon nAOCKOCTbN)BTOpOCOKpH-
cTanAa.dgeRCTBNTeAbHO, BO BTOpOM ximmTanae KOae6aHNAHe06UNNOBell- 
mbro Arm, aemcaume raannon nnocxocTH sToporo xpicTanaa, cocTascrt 
yron a c XOne6aHHAMH B nmaammemnonapHaosaHHomicseTe,aHanpaimemm 
moae6annm oftmHoneHnoro Arm o6paspoT c HHMM yron 
amnairryaa nkaammero Ha sTopon xmicTaaa arm pasHa,4,To ammorryAm 
o6onx arm% suxonnimix H3 xpicTaaaa, 6yAyT COOTBeTCTBeHHO 

a A sin a (Ana o6bixHosemioro aria), 
A cos ct 	Me06bIKHOBeHHON) arm), 

*) Hanommeaem, qTo mu onecemaerd f1BABIIHH, npoecxonnuore e xpecranne 
ecnaenceoro mina. OHH THI111111161 6onamoil rpyrtnu Xi)liCT31140B, oonanwo-Igla WO§ onnmeceort 00510 11 HOCA11111X Ham:tame oneooceux. Cnoseee 'Tome-
X0aCIT 5113XeHM51 B Tax eaableaemea f ity0CliblX xpecTannax, luxe HH OXHH H3 nyqek He mower 661Tb inane 06blICHOBBI1Hb1M.1(1111 MHOCHX OXIMOCHLIX H XBy0CHMX 
memos uornolownie cam Ana o6oex pacepocrpansumexce e xpecranne nyceit 
paanmeo. nointemew trpeneTaneTenem Taxoro epecTanna 1113451eTCH Typmanee, 
B ecoopou neo6boomeemeol nyq npaneqecxx mamma) nornoleaerea pee ape 
TOJHHHHe 0E0.110 1 AMC (CM. § 98, e). 
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§ 98) 	 I10.151PH3A4HOHHIAE IIPHCIIOCOB.TEHH51 	 307 

H HX HHITHCHBHOCTH OTHOCATCA aaa 

a2 	sins a (97.1) 
— b2  cos2  a = tg2 a. 

* 011b1T 110AHOCT1,10 noaraepaaaet 9TH pactierbi. ECJIlf, Hanptmep, 
pacnonoacHrb Alla apacTaana our' sa ApyrMM H, aaaepaaa OAHH H3 

aria, paccmarpmarb Ha oxpane caeabi Lima nrucoa / 0  H 4, Ha KOTO-

pi:de pa3o6berca aropoll, TO OTHOCHTeAbHb1e HHTeRCHBROCTI1 HX 6yayr 

3aBHCeTb OT B3aHMHOft opHeHrammo KplICTa/1110B K1 H K2. floaopalmaaa 

xpicrann K2 Boapyr 06bIKHOBeHHOTO nyma /o  Ha 360°, MbI SaCTaBHM 

HATlibILUKO o6olirm Bompyr /0 , npamem OTHOille1114e HX HHTeHCHBHOCTen 

6yaer MeHATbCA B COOTBeTCTBHH C cloopmyaoll /°/%= tg2  a (cm. ynpaaute-

HHe 133). 

§ 98. flonapaaaatmatime npmcnoco6neinta 

B npeabtaypem naparpacpe MM ynomaHann, 4TO noaaaarenb apeao- 
MneHtla 06bIKHOBeHHOr0 11 He06b1KHOBeHHOTO aria AAA KpliCTa/1.110B pas- 
samaerca. Tao, Ana Hc.nallacaoro tunara 	1,658, a no  moacer npo- 

HIlMalt B 3aBlICHMOCTH OT HanpasneHHa aria B apncTanste ace simmering 

meacay 1,486 H 1,658. KpHCTailab1, AAR KOTOpba, KaK AAA HCAaHACKOTO 

uinara, n < no , Haablaatorca ompundfnenaltumu. Hpacranni, Ana KOTO-

pba net no  (HanpHMep, KBap11,), HOCAT Ha3BaHHe noAcialcuntenamix. 

Ha 60AbIllOM paaawano no  H He  ocHoBaHo nplimeHeHHe Hcoamacaoro 
man .11.1151 pasaeneHma Arlen, noaapHaoaaHmax no B3aHMHO nepneHalt-
KynflpHb1M Hanpannemum. LIAR 9T011 naafi HONCHO BOCII0Ab30BaTbCfl apH-
CTallOOM HCAalIACKOTO amnia, 110MeCTHB nepea ero rpaHmo ae6oabulylo 
amapparmy (Kali noaaoaHo Ha plc. 215). 3aaepacaa 0.11.11H H3 nymaos, 
MONGIO 14MeTb nyacac, noasplaosambibl 110 HeKoropoMy onpeaeaeHHomy 
Hanpaaneamo. 

OAIMKO ropaoao yao6Hee npoimemab He npoCTMe KplICTal1J1b1, a COOT-

BeTcTBytolume KOM614Ha441H HX, HOCAllthe Ha3BaHHe nonapuaanuonnux 
npus.n. IlpHmeHaloota npHambi asp( THROB: nplamm, aaloupe OAHH firma, 
noaapHaoaalmbitl B Ration-m.00 11.11OCKOCTH (nonapHaaptonable IlpH3Mbl), 

H npaambi, amin% aaa aria, nonapHaoampux B asyx asaHmHo nepnell-
PIKyaflp111,1X.ISIOCKOCTAX (ABOAK011peAOMAA10111,He Rpli3Mbl). Elepable no-
crpoeHm 06b14H0 110 apHHaany no.moro aHyTpeHHero orpaacema 0.11HOT0 

H3 nyven OT KaK011-111160 rpaHmus paaaeaa, roma KaK apyron Ayq, C HUHN 

noaaaareoem npenomaemia, npoxouwr nepea rpainpy (Haaonb, 1828 r.). 
Bropme HC110111,3y1OT paanamme B 110Ka3aTe.151X npenomneHma 06bIKHOBeH- 

Horo H He06b1KHOBeHHOr0 Arlen, 4T06b1 paasecom HX BO3MONCHO aanbwe 

apyr OT apyra. HaH6onee ynorpearrenbma coeaytoupe THIlbl apHabt. 
a) Iloaaploauscumme aplomb'. IlpH3Ma HHKOASI npeacTaanaer co- 

6o11 npHaMy H3 HCAaHACK0r0 11111aTa, aupeaaHHylo, Rau yaaaaHo Ha 

pHC. 218. 110 AHHHI4 AA' npaama paapeaaetca H CKAeHBaeTCA KaHaACKHM 

6a.abaamom, noitasaTeab ape:too-meting aoroporo n = 1,550 irteNCIIT meac.ay 

20* 
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rt, N ne  AAR 
AC' 

pe6ep AC  = 3,65. 

oommnomeHHoro H Heo6binnomeHHoro aria. OTHowenHe 

308 	 nOARPH3AUHH nPH ABORHOM AY4BnPEAOMAEHHH 	[ra. xvr 

()CI, COCTaBAHeT yro.a 48° CO BKOAHOR rpamacb .  flpH nofloammem 
yrae naAeHHH Ha rpaHb npaaMw ORUKHOBeHHUR aym mpeTepnemaeT nontibe 

il 
mHyTpenHee oTpaweime Ha npo-
caonme Rana:Rom 6an3ama 
H noznowaemcfrt aanepHemmil 
HHHCHeR rpambio. B 60AblJaHX 

npHaMax Bo H36oxamme Harpena- 
HRH npHamm ny4 86180431,1171,C0 Hs 
mpHcTahaa npn ITOMOMH nplia-
nOLIKH, npHKAeeHHOR K KpH-

cranny H nomaaarmoil Ha pmc. 218 
nyHKTHpoM. Heo6blicHomembiti aym BWKOAHT H3 mpHcTadula napaane.abHo 
rparm A'C. HaH6omanee oTHaoHeHne nanwoulux aynett OT napannenb-
HOCTH (amepTypa), npm KOTOpOM CBeT, BWKOAHUHHil H3 npHaBa, elite 
nameao noampHaomaH, pamno 29°. 

flpyrHe Tana noampHaannomium HpH3M nomasaHm Ha pHc. 219 H 220 
H TaKKW H3TOT0BACH0TCH H3 HCAaHACKOPO urnaTa. 17),HKTHpHaR AHHHH Ha 
pmc. 219 ymaammaeT HanpamaeHme OnTH4eCKOR OCH. 06e nOACIBBHKH 

AC' coemmeHu Boanyuthofl npocaotixot1 AA'; oTHoweHme pe6ep -Ar..= 0,9. 

fipH no.axoxnuom yrae naneHHa cBeTa Ha npasmy Ay4 06NKHOBeHHWR 

C ,  

PHC. 218. nomipmaalmorman nimma 
HHKOAH. 

 

B 

A 

c 

PHC. 219. YKopolierman nonapn- 
aagmorman npllsma C scanyunioil 

npocaoffica (tyro). 

Nc. 220. llomiptnaunormaa al:mum c AO- 
60BOR rpanio, nepriennicyngpxon K pe6- 

pam (rane6pyic). 

npeTepmemaeT noimme mHyTpeHmee oTpameHHe OT BoanywHon npocaoRmil. 
aya He06bucH0meHmat1 npOKOAHT. OTKAOHeHne OT napaannabHocTH na-
Aaroutero nyinca (anepTypa), rum KOTOpOM cHer, npoxo4aujull mepea 
npH3My, eute nOAHOCTMO nOAHpH3OBaH, mcero 8°, 4TO 3HaLIHTeAbH0 me-
nee BHFOAHO, 4eM y IiHKOAH; 3aT0 9Ta npmmma ropanao mopome H, 
A0BaTeAbH0, aeluemile (Ana saaaHnoro ceveHms). Kpow Toro, oHa moacer 
npHMeHHT6C6 maa yanrpackHoaeTa, TaK mam He HMeeT maHaAcmoro 
mama, notnoulaioatero yasTpackoaeToBtati cBeT. 

B npHame, H3o6paateHHoft Ha pHc. 220, no6oBble HAOCKOCTH cpeaamm 
nepuennumynapHo x peopam, 4TO o6ecne4naeT 66aeunie yno6cTsa B o6pa-
WHIM. OFITHLIeCKaH 006 napaaanunia /1/3. anefIma np0H3BOAHTCH Ka- 
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Pnc. 221. Asonnonpeaomanio. 
man apinma na NCJI3HACKONY 

mnara H eTeuaa. 

NNIN 
tc) 

§gm 
	

110.451P143A111401114131B 11PIICHOCOMEHH51 	 309- 

HaACK/IM 6aKbaaMOM WIN raumpHHom. CymecTuyer KOB011bH0 MHOTO 

110A0611b1X npHam paaHoro ycrpoficraa. 
FlpH cHaefixe ramepuHom (n=1,474, npoapayeu Ana 6.rnounerb-

yauTpackuoneTa) aaHHhie npnamm caeapoutHe;• 

ACI 
a= 17°20', — =3,2; anepTypa 32°6'. 

AC 

n pada yummier° Tuna aeaaeTcu H C Bosayumon npocnolluotl (laaH). 
AC' 

Ee aaHHue: = 50°, 	0,85, anep- 0 
AC 

Typa 8°6'. lipuroaHa AnH yabtpagnionera. 
6) ,116osnionpe.nommumaxe npitsram. 

1. n pm 3ma 113 IICJIalipsicoro innaTa 
H cTeuaa (pnc. 221). Onmecuau OCb 

nepneHamyaapHa K nJIOCKOCTH 11epTeXCH, 

%= 1,66, N crekno 1,49, no = 1,486. 
ATI 06b1KHOBelflibla npenomaaercs B innare 
14 cTeune ABB. paaa H CI4AbH0 OTK.4011HeTCH. 

J1y11 He0661KHOBBHHb 11 BblX01414T 110 11TI4 6e3 

OTKJIONeH1451, Tau KaK nouanTeab npenomaerma CTeKila au6pan Enna-- 
KHM 	Ke . 

2. 11p14 3Mb1 N3 roux KyCKOB HcaamacHoro tunaTa 
C pasau9Hum HanpanaeHHem upacTaaanuecumx ocefl. 

YcrpoficTso H aeficTeue MX 11011HTIlbl 413 pHc. 222, a, 6, 5. Pammue 
B opHenTaposue 011111 11eCKHX ocelt BAFISIeT Ha yroa pacxoucaeHm meway 

al1 111111E  A r- 
C e A 

a) 6) 

Pnc. 222. Pa3JIH4H619 amonxonpeaomasnotune Hp113M61 113 ucaanacmoro !imam, 
a — amino Pomona: yro.I meacay nyqamg o H e 33BNCHT OT yraa aplomb!. 
ayq o— axpomarimen; 6 — nporda Cenapmolo: yroa ACES 6.31130K K 45°, HTO 

110330.1151OT 9KOHOMHO NCH01163033Tb NC103331birl K13NCTNINI, pa3pe3as ero 144011b 

OCH CB H cmaemon 11301113 ecrecremmoii rpanu AC; 8— nooma BOAKaCT011a 

o6ecne4oaer enmmerimmioe paaneaenne aria; yroa meacay o N e npamemm 
B Asa paaa 6o.qmue, qem B nimble Pomona, HO o6a ayqa obnapymatemor 

xpOmaT113M. 

arlamH. AnepTypa nammuero nyqua BO ocex 9THX npHamax BeCbMa 
rienemua. HHoraa anoaxonpeamunnotuse npmmu aeamor 113 unapua; 

uonequo, npH 9TOM H3-3a meHbuiero pasanum ?acuity no  H no  yrau 

paasoneHHH 0 H C 11011yKalOTC51 311a1111TCJIM10 memane. 
B) ,E1,14X1:10144eCKlie 11J1aCTIIHICH. Ha H1-10/4 npluntme OCHOBalibl 

noaapHaaumomue npucn0006aeHtm, npocrethumm npeacTasHreaeu 
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'310 	flOAHPH3AHHH 11rin nhoRHom 4Y4EnPEROMABHHH 	1rn. 

noTopux ABRACTCH TypmaaHH. TypmanHH npencTaaSaeT co6oR nimako-
npenommuchuHR xpacTann, B KOTOpOM onmi H3 Arlen (o6uxHoaeuHuR) 
nornolhaeTca aHasHTenbHo cHimee, sem npyroth Bnaronapa aTomy H3 
rinacTHHIcH Typmanima dria nysa, nonaplooaamlux ao HaaamHo nap- 
neHroncynapHux HAOCKOCTHX, BUXOM C BCCbMa paanimoR HHTCH- 
CHBHOCTIAO, ABBaA 4aCTH4H0 00AHpH3OBaHHUR cam &nu B3HTb nocTa- TO4H0 TOACTp0 (OKOAO 1 ALM) nnacTimy TypmanHaa,TonAHBHUMOr0 

[CBCTa 06UKHOBCHHUR ATI npammecial henincom Oyler nornomeH,H BU-InenwHR CBCT 6TACT rinocico-nonapHaosaHHum. 
TaK xax Ana HCKOTOpuX AAHH BOAH H Heo6u1(HoseHHuR nys o6Ha-

pymumaeT aameTHoe nornoftleHHe, TO TypmanHH hp( ablopitHHoR TOA-
mime chcaaumeTca oxpain[eHHum: Typmanim ABAACTCH He TO.AbK0 ROM-
plinTopom, HO H CBCTOitfflAbTp0M, nponycicaa npaxTmecial 06.4aCTb 
aeneHo-wenTux nyseR. aro 06CTOHTCAbCTBO ABAHCTCH, icoHemHo, xpyn-
HUM HCAOCTaTKOM Typmankha xax nonapsayKshero nplicnocooneHHH: 
HO, C npyroR cTopoHm, ahepTypa nanawmix Arlen Ana TypmanHaa 
aecbma aHasliTenma, 4TO HHorna momeT Hmem 6onbume sHaseHme. 

Pasnime B nornomeHMH nyseR pasHoR nonapHamm aneset 
aa co6oR pa3AH4HC B nornolheHHH ecTecTseHHoro cam B 3aBHCHMKTH 
OT manpaeitemug pacapocTpaHeinia, H6o OT aToto Hoc/le/them 3aBHCHT 
opmeHTHposxa snesTpHsecicoro aerropa BOAHU OTHOCHTCAbH0 xplicTan-
norpatHsemx HanpannemiR. at° paanme nor/rowel-um, aatHcalhee, 

'xpome Toro, OT AAHHU BOAHU, HpHBOAHT K Tomy, 4TO KIHICTUA 
no paaHum hanpaaneHHam cmaausaeTcx paammooxpameHHum. RaneHHe 
HOCHTHa3BaHHCOUXPOU3A4N1H,Ay4WC,BAe0XpOR30M--:MHOTOUBCTHOCTO 
H B 60Ablilefl HRH MCHWIMR CTCUCHH sapaxTepayeT, no-rotaxmomy. 
ace naoalconpenomnanalme xpncTannu. OHO 6uno oTxpuTo kopnbe (1809 r) Ha mmirepane, Ha3BaHHOM xopnHepHTom. 11,14Xp0H3M Typma-/ma o6HaprxeH 6un BHO H Bee6exom (1816 r). 

Oco6oe aliaseime npflo6penn nimpomue selhecTaa nocnenHee 
spema onaronapa Hao6peTeHmo noAnpoudoe. rionapoHn upencTannaeT 
co6oR rineHxy °sew, CHAbH0 nmxpownioro xplicTanna--repahaTHTa 
(CCOHOKHCANH HOA-XHHHH), nonyseHHoro repanaTom B 1852 r.LIewyRica 
repanaTHTa TOALBHHOR OKORO Q,1 sum flpaKTH4CCKH Hagen° nornoulaeT 
OAHH H3 Apia, HBAHHCb ywe B TaKOM TOHKOM cnoe coaepuleHaum 
nonapHsaTopom. 

Bum) npennoweHo Hecxonbxo cnoco6cm rm./routs nosonbHo 6onb-
Una rioaepxHocTeR, soxpuTux menicHmH xplicTanalicamm repanaTm, 
OAHHaKOBO OpHCHTHp0BaHHNMH H HpeACTaBARKAHHMH, Takla! o6pasom, 
nonapHam(HoHHoe npacnocooneHHe c 6onbwoR noaepxHociblo. Arnim 
hennynotina, o6pa6oTaHHme no Taw:my meTony,' 6unm aunyuteHu 

nponamy B 1935 r. non HaaaaHmem noimpoudoe. B HacToamee 
'yew cywecTayeT HCCK0AbK0 pa3HOBHAHOCTCH AHXp0H4HUX HRaCTHH, 
HaroToanemlux AO Tim}, nonapoHnoa, c mcnonbaosamiem KaK repana-
TUTU, TaK H npyrilx coenHHeHHR, a Tasme B Bane 6onbuna (no 60 mm) xpucTannitsecithx HAaCTHHOK repananna H T. A. HeAOCTaTKOM AliXpOH4 
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MAX nnacTHH ABARHTCR MeHbIllaR RO cpameHnio C npHamamil N3 HcnaHa-
CKOCO tunaTa npoapatmocTh H HexoTopaa CHACKTNBHOCTb, T. e. 3aBH-

CHMOCTb flOTA0111HHHA OT RANHIA BOAHM, TBK 4TO coapememme num-
poHall nponymaloT 4MOAHTOBb1fl, a TaloKH N xpacHun HoHen cnexTpa 
nonapHaoaaHHum ANINb 4aCTH4NO. 8TH FIHROCTaTKH, OREM°, AAR MHO-

nix npapmecxxx amen Hcxynaturca BO3MORtHOCT610 IIMHTb B HOAR-

pOHRH aemeacie nonapHaauonHoe noicnoco6AeHHe He TO.AbK0 C anep-
upon, 61N3K08 K 180°, HO H C 04eBb 60AblI10(1 nosepxHocTmo 
(B NHCKORbK0 xaaapaTHux AeuHmeTpoa). OaHo N3 npumeHeHHR Hoag-
ponau Hall/1H B aBTOROpOWHOM aene AnaMMUS] Inoctepa OT caenainero 
flaCTBUR (pap AcTpexHux mainim (CM. ynpawHeline 137). 

r BABA XVII 

HHTEP.EPEH1II491 110.1151P1430BAHHbIX 

§ 99. Onbina Opeaena H Aparo n ax saatielthe 
Ann yopyron Teopma can 

Max ptce ynommanocb B § 18, HHTeptepeinum aux HorepeHTHux 
aria ocycnecTanseTca B TOM cArme, xorAa Hanpaanema xone6aHH11 
aammoaencTayannHx nyvet1 cosnadalm. Mu umenn Twin 4T0 meToa 
• peHeaa noarierna Aayx xorepeuTHmx ny4KOB o6ecne4ameT B 066I4-
MIX HHTepopepenulloHnux onuTax Taxoe coanaaeHHe HanpaaneHHA 
xone6amin HwrepcpepHpymnia aria 

B03M0)KROCTb noarieHmi CBCTOBNX BORN, nonapHaoaaHnux B A106011 

HAOCKOCTH, noaaonaeT NOCTaBHTb aonpoc o B3aHMOAHRCTBNN BORN, 

xoae6amia xoTopux B38HMHO nepnenampapHu. OCHOBHMH onuTu 
B 9TOM Hanpamemni 6bout eunomeHm Aparo H cDpeuenem (1816 r:). 
UMEI 6131110 noxaaaHo, TITO HCAM B 066I4HOM HaTepcpepeuunoHHom onuTe 
Ha nyTH Anyx HHTepcpepuppoutHx Arial IlOCTaBlITb .nonapHaannotawe 
yeTpotIcTaa, o6ecnegnsaxnune B3aHMH0 nepnemaincyaspHym nonapHaa-
IIHIO HHTepcpepupytowsx fly4K0B, TO HHTep4epeHnHa na6amaaThca 
He 6yAHT. Ho ecall noaepHyTb ORHO N3 9THX nonapHaanHommux 
yCTpo#CTB Ha 90°, TaK 4T06b1 HanpameHHa xone6anHa B 060NX nyx-
xax coanaaanH, TO nnTep4epeHnHoHHas KapTiflia BHOBb flOBBARHICR 

H MIA Haonmaaem oftmoe pacnpeameHHe maxcHmymoa H MHHHMyMOB. 

Orlin 9Toro poxa mowno ocyuleCTBHTb cneapounim o6paaom. BoabMeM, 
HanpHmep, HHTep(kepomeTp )1tameHa H amaem B nytnoi noaaponau All  
• N2 *)• ELAN N1 H N2 opmeHTHpoaamA Tax, 4T0 Hanpasnema 

1 MN nonycHaem, (no nonaponnm nocTaTolmo HaeHTHImm, HToom He coo6- 
wan HaTep413epappoufxm nyvam no6aBo4noft paaHocTH xona. B nponaHom any-
vac Heo6xonnmo naafi B xon nyHeif ewe rcomnexcnpyfoulne nnacrinucH. (flaxen& 
n Aparo npnmenann B xaHecree nonapHaaropoe TORKIle CTORM, caoaceuxbie Ha 
naTHanHaTH nHcrincoa cnionbx ripHronHm Taxxce nexoTopme o6paanbz araTa, oona-
Aaloutue RCHO ampaafefutham cnomcmua apoexuen Nati Aocranquok ripoapatmona. 
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312 	 RHTEPOEPENUMA flOAAPH3OBAHHMX Ana 	Irn. xVU 

cone6atm1l 060fiX Aria coenaAalot, TO HaOntoAaeTcsi 06btHau HuTeplte- 
peHUPIOHHanKapTHHa. ECM We OAHH H3 nO4Hp0HAOB notiepHym Ha 90°, 
TO none velum CTaHeT oAHopoAHmm H HHKaKHX cnucoe wpeAotiatinsi 
filiTenCasHoCTefi HaftwAaThcs He OyAeT. HuTeptepetitutoHHast capTHHa 
BOCCTaHOBHTCH, ecint ItTopOfi nOnApOPIA Tatum nottepHyTb Ha 90°  
(Ocoee cnocatme cnyilaH CM. § 142). 

licromeccoe sHailemie OnbrrOB sToro poiia Obuto BeCbMa umaco. 
OHM nocaaanit, 4TO npa HaA0WeHHH Aeyx corepeHTHmx BOJIH, nompti-
30BaHHUX BO B3aHMHO nepneciutcyasipaux HanpaBAeHHAX, peaynbTH-
pylontau HHTeHCHBHOCTb paella cymme HHTeHCHBHOCTeft cnaracnuttx. Ho 
npe cnoncemut KOAe6amin 9T0 HmeeT mecTo, Tonbxo ecnH KOAe6aHHA 
cTporo nepneHAncyncpHm. raefICTBHTeAbH0, TOAbK0 B 9TOM carme 
A 2  = a2 ±b2 , rue A— ammuaryaa peaynbTHpytoutero, a a e b— amnint-
TyAm cnaratouutx xone6amitt. Tatum o6paaom, ma OnbITOB iitipeiteas H 
Aparo cneAyeT, 4TO B cnyvae CBCTOBUX coneoating, nOASTH30BaHHUX 
BO B3aHMHO nepnecancyncpiimx Hanpaenettcx, ceetoeme cone6aintst 
cmpozo neprieHancynaptiu Apyr x Apyry. 3TO ciatiaimet, 4TO B cee-
TOBoti BOAHe HOAHOCTbW OTCyTCTByeT npodosbmao comnomeHTa. Bmeott 
9TOT, ecTecTeeHtimg C TO4KH sperms saecTpomartinTHoR TeopHH, Own 
cttenaH B ceoe epemc 10Hrom H 43petienem ewe B paMKax ynpyrog 
Teoptin ceeTa H npueotitin K 04eHb cepbeatimm aacncgieHmcm H ippt-
HOCTHM. LiOnylikeHHe cpeam, Amnia cTporo nonepetnibie xone6amic 
H He conyccaionteR npoAonbHmx xone6aHnR, HeCOBMeCTHMO C npeAcTa-
eneitHem o6 o6b14tion ynpyroR cpeAe, Amite TeepAotl, 4TO aacTaeHno 
AAA nOHHmaHHA aaKOHOB oipmenitc H npenomneHmc atm cAenaTb 
Tactic Aonytuelnic OTHOCHTeAbH0 rpaHmtimx ycnoeitg, xoTopme Heco- 

c BMeCTHMM C meXaHHKOPI 06M4HbIX cpeA (CM. § 129.) 
FlecmoTpc Ha ycaaaHHym TpyAHOCTb, 9TH onmTm H mHorowicneHHue 

sccnepnmeHTant.Ho norreepnuteHHme cneAcTtiu,coTopme Ha HHXH3BAeK 
4peHenb, aaCTaBHAR npHaHaTb cTporym nonepeutiocTb CBeTOBMX BOAH. 

§ WO. 3AAHHTH9eCKHA H apyroaan nomproaaan caeTa 

OTcyTCTBHe HtiTe(klpelnationHoro uepeAmantim HHTeHCHBHOCTeft 
e onbiTax, allanorwitimx oninam 43penenn H Aparo, He oaitaimeT, oAnago, 
4T0 ABa B3aHMHO nepneHAticyanpHmx CBeTOBMX KOAe6aHHH, BaaHMO-
AeRcTeyn, He moryT npmcoAnTb K H3MeHeHHHM B CBORCTBaX ceeToeors 
aria, AOCTyinimm Ha6A10AeHHIO Ha imbue. 

PaCCMOTpHM peaynbTaT CAWKeHHH Acyx nonepeinimx CBeTOBMX BOJIH, 
noncpumitaimmx B Amyx mama° nepneathary.aaptux Hanpaenetumx, 
HmeDuniX paartylo amain/luny H oftaAatotttux HexoTopoR paartoonalo 
0(13. Mu nerxo MOW0M OCytHeCTBHTb n0A06Hbat cnyitatt Ha onbrre 
cneApoutitm o6pa3om. CBOT onpeAeneHHoR AAHHM BOAHU *), nporueaurtal 

*) To ecn, upenamentautuit K orpaninermomy cnexrpanbnomy Herepeany. 
Tipu anauutenbcom OTCTy1111CHNII OT molioxpomamimocni caeAyer Hurtful/1i Bo BHH-
maHHe 3ame4aHme,CaeaaHBoe B Kollike 9Tor0 Haparpacpa (crp. 316). 
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§ 1001 	matinnTnnmcmen H KPYTOBAA HOMAPH3AUHR CBETA 	313. 

nepem noamplmaTop N, T. e. cTamunift 11.710CK0-I10.71flp1130BaHHb1M, nycinm 
Ha Kinciammeocylo HaaCTHHKy K TOJILHHHN d, nupemammylo 143 wino-
ocmoro mpncTaana napanaeamo onTnmecxon OCH (pmc. 223), Tam HTO 

Hanpametune aria nepnewinmynapno K nomepxmocTn K. CKBO3b nna-
CTHHKy 6ymyT pacnpocTpamaTecn tw odnosuy tuinpamaentno, HO C paanon 

P 	A 

p 
PHC. 223. Cxema nonymemin sanenTnneemn-nonepamonannoro nem. L—MCTOLIHITIC 
cam; N—nonepnaaTop; K— mpneTaxannecman naacnotma. Cnpama — pamnose- 

tole eneToeoro nemTopa no MBHbIM manpaeneonem 11713CTHHICH. 

CKOpOCTI,10 Ana 	110J1flpH3OBHHHIDIX B Amyx B3aHMHO nepnemaincy- 
J151pHbIX HaTIpaB/leHHITX, KOTOpble IlpIIHRTO namemaTb 	 ttanpa- 
nnexanAtu mplicTanannecmoti naacTunKit• B OAHOM 143 9THX Jiyme41 
saemTpnmecmme mone6ammn manpanaelne B71.011b OCH, manpamep no AA . 
(meo6umm0memmmtl aym C nomamaTeaem npeaomaennn ne), B apyrom — 
nepnenammyanpmo K OCH, T. e. no BB (o6ummomemmull art C nomama-
Teaem npenomnemnsi no). 

ECJIH Hanpaeneeme mone6annil B naaanuem nanspumonammom cmeTe 
COCTaBillieT yr oa a C OAHHM 113 TJIBBHbIX manpanaerndl WHICTHHKII, TO 

amilJIHTyAbl K011e6aHHA He06bIKHOBeHHOTO H 06bIKHoeelmoro nyveFl 
6yayT COOTBCTCTBCHHO paBHbl 

a= A cos a, h= A sin a, 

rae A= OM — amonniryna nanamnnefl BonHN. lipotian mepes Tommy 
FulaCTHHKH d, 3TH ABB Aria npuo6peTyT paanouns xoda, panmyto 

(no —tt e)d. CaeaomaTeabmo, 06bIKHOBeHHblil ATI OTCTBHCT no cpase Ha 

27t , 
(i) = kno — nd d• 	 (1004 

Caomtemme Amyx B3314M110 nepnemanmyanpmmx xone6amtft C Pa3HbIMH 

amnanTyaamn H pa3HOCTb10 4)a3 npnmeaeT K o6pa3onammo anunmume-
mow morre6annm, T. e. tomae6ammn, up() KOTOpOM molten, pemyabTnpytoutero 
memTopa onuchinaeT 9JIJIHTIC C TO6 }me yraomoil macToToti w, C moTopoll 
comepumoTcm mcmoamble moae6ami8. 

,LiefiCTBIlTeabH0, xone6amin B aymax, npoweaumx nxacTimmy, 6yayT: 

x A cos a cos (etacos tot, 

y --- A sin a cos (cot — cp) -= bcos(cot—cp). 

A 

(100.4 
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314 	 HHTEPOEPBHUHH IIOJIBPH3OBAHHUX aria 	 xvn 

14T06b1 TIOJITIFITEt TpaexTopino pesynbinproinero KOBB6BHHHip. 
113 9THX ypannetnifl HCHJ1104HTb BPeM2 t. Hawn COOTHOWeHHH AaiOT: 

cos cnt —a 

y =-- b (cos tut cos cp -I- sin tot sin cp), 
W114 

Y x sin cot sin cp 	—a cos cp. 

003BOAR B lataa.paT 	 C 

x2 (cos cot sin cp)2 =-- — sin2 cp, a2 
nonycncm: 

x3 il_ y2 	2xy 
42 -1- 	 cos cp 	sine cp, (100.3) 

T. e. ypannerme sannnca. (Pop:as sarainca opnenTxponxa ero OTHO ■ 

CHTellbH0 ()cell 3aBHCHT OT 511a4BHHH CC H (P. 
TaKfl?d o6pasom, npu npoxoncnelont FIJIOCKO•FIOJIAPH3OBBHHOTO cneTa 

nepea xpncTannmencylo IIJIBCTHHKY nonynaem, soo6uie roeopn, CBBTO* 
nylo BOJIHY, BOHM/ nexTopon E H H KoTopon 011NCLIBIHOT 911JIHIICbh 
TaKOH CBCT naabthaerca annantnunecau-nannpuaonaunum, 

PaccmoTptim HeCKOJIbK0 ilaCTHENIX carmen. 
a) Tonnoma FIJIBCTHHKH TBKOBB, 'ITO Pa3HOCTb X0Aa nayx Arlen 

COCTBBJISIBT neTsepTb BOJIHbl OFIJIBCTHHKB B 1/4 BOJIHEO9: 

(no—ne) d 74- 
RAH 

1 (no — ne) d (m T) 	 (100.4) 

B 9TOM car:se r=r- Tc/2 H ypaenenne win:Inca npnmeT eta 
x2 	y2 

— 1, 
b2 

T. e. 911JIHTIC, opmenTnpoemanatt OTHOCHTBJ1bH0 TJIBBHMX °Cal. COOTHO•• 
nienne mai a H b 3aBHCHT OT BeJlINHHb1 yrna cc. 

B macTnocTn, npa a = 45° nmeem a = b , Tax 'ITO 	 o6pa- 
waeTca B xpyr, ypasnerme KoToporo ecTb: 

x2± y2 = az. 	 (100.5) 

B 9TOM cnymae nonynaezt, cnenoeaTenbno, cneT, nosnpuoosannua no 
appy (npyzonan, HAM nupnynnpnan, nonnpusauns:). Tamm o6pasom, 
.ann nonytiessis CIEIBTa, 110JIMPH3OBLIHHOTO 110 xpyry, neofixonmmo owe-
nue neyx Korepennunx BOJIH C PaBlIb1M11 am:in:tuna:4n, o6nalialounix 
Pa3HOCTMO X0A11 B 7C/2 H nonnpasonamibli B .anyx B3BHMHO nepnen-
AIIKPIAPHbIX 11JIOCKOCTSIX. 3TOTO HONCHO LIOCTHilb, B tlaCTHOCTH, 3aCTBBHB 
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A 

A 

PHC. 224. "Lam:me TMaCTHHIat 
B 1/2 nonmm: nog nacTmem 
nnacTurma Hanpameme 
Ae6aomil NN nepexoAmT H3 
2-4 KBaRawroo B 1-3 xea-
Apainbx (.44M), nonepnymunch. 

Ha yron 180° -- 2a. ' 

§„1001 	9AAHRTH4ECKAH H KPECOBAH THNIFIPH3AHHH CBETA 	3150  

HAOCKO-n0n9pH3OBaHHNH CBOT :WORTH gapes flAaCTHHKy B 4ETBEpTE. 

Boning TaK, 4T0661 ITAOCKOCTb nonapmaannH nepeoHamanumoro ayma 
cocrammaa yron 45 °  c raamiriamm HanpamaeHmmmm B nnacrnHne. 

LITOOM OCTBECTBHT6 pa3HOCTE xi:ma B 4eTBepTb BOJIHM, MOWHO 

ouzo 6N npmmeHntbononmHylo *) nnacumny ronwitha 0,027 mit=27p, 
(Aasi wenroro cam, mcnycnaemoro HarpuesbiM nnamenem). 

XOTH nororomenne TaKHX flAaCTHBOK H He npencramnaer oco6oro 
rpyAa, nce MCe npeAnourrator 110/1630BaTbCH,6osee TOACTIA1411 naacriffl- 

1 	, 
HaMil, nagaummn pa3HOCTb 3COM panHylo 	

, 
T) rAe AL —HeKOTO- 

ppe uenoe gnaw (cm. ynpanmenne 140). 
B 3aBHCHMOCTH OT opmeHraum ItilaCTHHICH B mermepra BOAHM npm-, 

apetaemam pa3HOCTE, 4 a3 panHa –E-V/2 HAN ---n/2, T. e. KOMHOTICHTa. 

BA0116 OCH OX 6yABT onepewarb HJIH OTCTallaTb Ha n/2 no (pm OT 
icomnonenrm no' OCH 01( . B COOTBBTCTBHH C DTHM pemyabruppoina 
memiop mpauraercm npornua macoma CTpBAKH (BABBO) HAH no maconon 
crpenge (nnpano). 1IO3TOMY :WHIM° pa3Ali4aTb "may° H npaeyro 
snnurrnmecnylo HAN npyronym nonnpnna- 
WHO. 

6) 11AaCTHHKa TaKOBa, 4TO pa3HOCTI, 

KOAa non aria cocrannner 110.480Alal 

(annacrignica B 1/2  BOAHND): 

(no — add 2 
RAH 

(no — n e)d = (m + 2) X, (100.6) 

T. e. 
=it. 

B 9TOM caymaesnammc BmponmaercHB napy 
npfugux 

a 	b 
+ 1 -.= 0 	(100.7) 

T. -6".---cper ocraeren nnocno-nonopnaonan-
HbH4, HO manpannenne none6annfl nepexo- 
Ann', nanpmmep, H3 2-4 KBaApaHTOB B 1-3 graapanrig, nosepHynunich 
Ha yron 180°— 2a (pmc. 224). 

B) Ilnacrinuca B neap) BOAlly (annacraHma B 1 Xa): 

(no — add r-k HAH = MX, T. e. cp = 2r. 	(100.8) 

*) Calo4a npeAcTatulaer co6ori tcpmcnna deyocuutl, B xoropom HOHATHe 

o6MxHoHeHHoro nyna repner CMIACA. Ho TaK Rag RBABH119 ABoiltioro Arienpeno-
wimp! nmeet MCCTO B calop,e, TO npn 11040111H CAIOAHHOil HAaCTIIIIKH won 
MOWHO cooOrnint onpeAenemmo pa3HOCTL, xona num B3aHMHO nepriekuuncynap- 
HUM X04110HellTald. 
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316 HHTET4.EPEHHHO HOARPH3OBAHHNX AY4Eft 

Biumnc mmpomAaevca B napy npnimx mma 

x — 	 0, 

[rn. xvn 

(100.9) 

 

T. e. Ari ocvaeTcH HAOCKO-HOAApH30BaHH5IM 6e3 H3MeHeHHA Eanpmes 
HUH HoneoaHmE. 

Bce npeAmecTumuume paccymmemm ovnociumcb K cut),  onpen.e. 
nennon AAHHU BORHbI, T. e. K He60.1bWOMy cneHvpambHomymnvepaany. 
ripH 3Ha4HTeAbHOM pamn000pasHm B AAHHaX BOAH cite/wet HOHH112 
BO BHHMaHHe, 4T0 nomaaaTenH mpenommeHma oftmx gun 3aBHCAT OT 
AAHHN BOJIH&I (AHcnepcm50, npwIeM NX pa3HOCTE, Tal0Ke mermeTca cAnm. 
HOPI BOAHN. Bnaroaapa 9TOMy .06CTOATeAbCTBy MOWHO HCH0.4690BaTb 
npoxcommenHe nonapmaoHaHnoro cmeva gepea HpacTann AAA paueneHma 
Aux 6AH3MHX AAHH BORN (ROARpH3aAHOHH61R monompomaTop ByAa) 
(CM. ynpaamenne 152). 

§ 101. BHyTpeHHAJI cTpyxTypa ecTecTaexcloto cuseTa 

Bo Hcex paccywAeHmax npeamecnymuiero naparpate npeAnonara-
A0C6, 470 CBeT, naAammEHR Ha mpmciannwmcmym nnacTmHmy, --twat°. 
noAnpuweatimma. ECAH 561 naAmomft CBBT 56in ecTecTaeHnum (Mor Om 
Shim npeAcTalineH KaK COBOKTIHOCTb MHOF04HCAeHHNX BOAH, noncipm- 
30BaHHMX no Hcem BO3MO)RHMM HanpaaneHm1m), TO BNX0AALAHR H3 
HAaCTHHKH cseT npeAcTaanmn Ow COBOKyHHOCTb SAAHATH4eCKH-HOAApH- 
30BaHHIAX BOAH 5e3 mamoft-nmoo npeHmyulecTaennoft opneHTaim 
9AAHHCOB, T. e. OCTUICH 5m ecTecieentimm. flosroMy Ann nonyveHmi 
C nomombm KIMICTaA4H4eCKOR HilaCTHHKH 9AAHHTH4eCKH-HOARpH30BaH. 

noro cam neo5moAmmo naAaminmft Ha Hee cpeT npeAHapHTembno 
JmneRno nonapmaosaTb. IDAHamo H npoxcomAeHme ectnecnuemumocueTa 
mepea HpmcTannmaecHyto nnacTmHxy BHOCHT H3BeCTHNe nameHeHma 
BO BnyTpelnuom crpyKTypy cHeTa, npeHpamaH, Hanpmmep, eCTeCTBeR-
HUH CBeT, COCTOHUAHH H3 comamynnocTm BCeB03MOWHO opHeHinpoHam. 
BMX FIAOCKO-HOJApH30BaHMAX Bann, Tamme B CBeT ecTecvmembili, 
oflamo npeAcTamnammAmtl COBOKyHHOCTb HceHoamoaanoopmenTmposan. 
HEX 9AAHLITHIMCKH-HOARpH30BaHHNX BOAR. 3TO mmmeHeEne MOMeT 51111, 
o5HapymeHo Ha °nine, KaK noHaaan C. H. Baimuma: 

Paao5bem mamoll-HIMAb nyaom eCTecTBeHHoro CBeTa Ha AHa Hope-
peHTHux nyama, mpaGernyH K °AMA H3 0611WH3BeCTHNX mHTep4mpo-
MeTpli4eCKIIX cxem. BcTpermcb, Hy4KH AamT oomanym Hnveimpepen-
ILHOHHyM HapinHy, nampHmep C MaKCHMyMOM B neHTpe nom'. Tenepb 
nomecTmm Ha nyTH OAHOPO H3 HnTepqmpmpymEnmx ecTecTHeHmix nya- 
ROB HimicTaninmecmym nnacvmocy K B 727 , BBCBH BO BTOpOti BMX 

COOTBBTCTBCHHO noAo5panHym CTeKAAHHy10 nnacTumy P, 1170561 ROM- 
nexcmpoBath OpaaoHaamwmcs pa3HOCTb mono. (pmc. 225). Tenepb 
ncTpeaamagmecH mnTepqmpmpymune arum, ocvaaaacb HorepemTnumm, 
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M, m, 

i 101] 	BHYTPERHAR CTPYKTYPA ECTECTBEHHOY0 CBETA 
	

317 

me &ant owftaaemon HnTepoicepenuxoturon KapTHHM: none omaahmaeTcH 
OAHOPOAHO ocHemeHHmm. B 9TOM HameneHHH BPOBBHAOCks HaMeneme 
HHyTpeHHen cTpyxTypm ecTecTaeHHoro cHeTa, o moTopos pemb Luaa 
Bbnue. 

11406M PICHHTI, ce6e npomexo.asuge, npe.acTamu ecTemeHHull 
CBOT B TIBFBH4HOM ny4Ke male COBOKyHHOCT6 flAOCK0-110A$TH30BaHHMX 

E 

a) 

A 

0 

5) 

PHC. 225. °ma C. H. BABHAOBA BAR BURCHCHHA Buyipemmeii crpywrypm ecTe- 
CTBeHHOF0 cBera. 

a — oftgan cxema: S--HCTWIHNK ecTemermoro cBeTa; SI  if S2  --ABa ero Bore- 
peHTHMX Bao6pmerins; K--naacrmixa B BORBOAHBK F2 --KOMIleHalpyWIBAH ma- 
eTHHKA; LE—BAOCKOCTI; Ha6woneHHH; bi--nonapHaaTop; 6--manpapaemin cBe- 
TOBUX BeKTOpOB Apia, FICKOARIBUX OT SI H S2 AO BOOKOACACHHA HAACTIMOK 
K N f); 8--HanpawieBBB CBCTOBIAX BeBTopos Beene HPOKOBIBeHHH CBCTOM RBA- 

CTHHOK K H P. 

BOAR BCEBO3MOWHMX HanpameHHft nomipHHaim. B TON 4ACTII meta, 

BoTopaB npoxoaT mepes nnacTmmu IF , PpOHBORBeT BOBOpOT Hanpa- 

BREHM: BOASipB3aHNH (11Bp9X0A H3 1--3 mHaapanToll BO 2--410aAPHTO 
(CM. § 100, 6). Talcum o6paaom, ceeToHme HemTopm morepeHTHmx nymetf, 
KOTOpNE B OTCyTCTBH9 nnacTimmll HMeal oaHHaHome HanpaimenHe 
(pnc.225, 6), Tenepb onaroaapH aencumo HaaCTHHKH Ha OBHH H3 nym-
KOB omawyTcH He coHnaxamnumu no Hanpaimennw (pHc. 225,0. 
PeaynbTaTu HirreptepeHHHH 6ya,” paanamnumH B 3aBHCBMOCTH OT yrna 
mewxy RemTopamH 0/141  H WW2, Tam WO B cpeAuem He 63TAeT HH 
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318 	 HHTEPOEPEHIMMI HOARPH3OBAHHMX AY401 	Ern- mac 

MaKCHMyMOB, HH MHHHMyMOB; 0101aK0 Henbag mum, 4TO MU Hmeem 
Tagym we. 6ecnopuonHym Icaprmly, gag npn manowennn HexorepeHr, 
HNX aria. 

Pa3AOHCHM Ragout) 143 CBCTOBbIX BeKTOpOB Ha ABe COCTaBAH101101e 
110 AA H BB, nanpaanenaue no 6HCCeKTpHCELM mematy Beicropam. 
Kaaviag napa cocragngAnnox, gm( gorepenTmge n Hmemmae. wino 
HanpagneHne, HHrepckepHpymr mewAy co6oft. CIAHaxo Aeticrime 
CTIM1KH 	mamma, B TOM, 4TO B TO BpeMfl KaK cnarammHe HO 44/1 2 
coxpaHnnn npumnom pa3HOCTb (Paa, cnaragnAne HO BB OKA3LARCh 
CABHHyTU A0110AHHTeAbH0 Ha W (n6o HX npoemm BA0Ab BB Hanpa-
BABHU B pa3uue CT0p0H11). 1109TOMy, B TO gpemg xax nepnue.Aamr 
nHiep4mpenAnOHHym icapTnHy.c MaKCHMyMOM,_KaK H npewAe,B 'leave 
nom', aropue Aamr nurepepepeHunonHym mapTHHy c Attlii11.14yAWAI 
B neHrpe nong, T. e. comnyrym Ha V2 nonoeu. A TaK KaK HH-
TeHCHBHOCTH TOR H Apyroft KOMHOHeHTU B cpeAHem oAnnaxogu 
(B eCTeCTBeHHOM caere HeT npenmymecTrienHoro Hanpagnemm KOAe-
6aHHA), TO 9TH ABe OAHHaKOBO npxne H CABI1HyThe Ha V2 nonocu 
mireptepemumHHue KapTHHU AamT BHAHM0e OTCyTCTBHe HHreptpe-
pemum. 

faaHaK0 9Ty qmpurymg nureptepemmo MOMHO gnpoggnmg:ecnn 
cmorperb Ha wan nepes nonapnammonHym npnamy, opHeHrnpogaH-
nym napannenbno /L4, TO oHa HOTaCHT gce KOMHOHeHTU, Hanpagnen-
nue no BB, H1103BOAHT BHAeTb HHTepimperfutiongym AapraHy c ma-
xcnmymom nenrpe nong. IlogepHyg nongpmarop napannenbno BB. 
mu aaAepwilm gce KOAe6aHHH, wanpaaneHHue no /44, H yBHAHM BTO-
pyw, AononHHTenbaym Hgrepcimpemmormym gaptHxy C MHHHMyMOM 
B MeHTpe 110/151. 04eBHAHO, npH nompHaatope, pacnonoweHHom noA 
yrnom B 45° K AA H K BB, nHietxpepeHmig no-npewHemy He 6yAee 
sameTHa. 

9ror mrrepecHuft °nut, ocyurecnneHHuft C. 14. BaBHAOBUM, H03130- 
AHeT, TaK CKaaaTb, o6HapywHrb gsnminTmecxym nongprmanmo ecre-
CTBeHHOr0 cgeTag---peaynbtar, xagcymnftca Ha nepguft B3TAHA napa-
BOnCaablibUL 

102. 06Happiceime H auaato SAAHHTH40CICH- H RupxyalTHo- 
110,02pH30BaHHOMI crieta 

ECAH CBeT 9AAHHTH4eCKH-110AApH30BaHHUM naAaeT Ha gocnpnmimam- 
imne annaparu, TO oonapymeHne oco6eHHocTeR ero cgasaHo c insect-- 
HUMH TpyAHOCTSIMH. 

ECAH Ansi anannaa cgeTa mu npHmemim xagoe-nHoyAb nongpima— 
nHoHHoe yupoftergo *), TO peaynbraru 6yAyT cneAyAnAHmH. aeon- 

*) 110.311p113a1WOHHOe yCTINACTBO, npnmengemoe Ang allannaa gapagrepa 
nongftnaannn cgera, nepeAgonaaugaeTca aftailmaaTopom. 
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POT. 226. 3313HCHMOCTI, HHTOH- 
CIIBHOCTI4 SAJIHIITIOIOCKH-1101151- 
pnosamoro CBeTa, npoxo- 
Anmero Impea HHICOAL., OT 

opmenrawm macaw. 

§ 1021 	amain mannTnamm-nononnsmomoro mom 	319 

nompmaTop npoHAeT Toamo mcm meTa, cooTaemnyminan Homno? 
HeHTe none6aHM, nponycimemux am; HeTpyano enact'', ino amminiTyAa 
npoweAmiero meTa samicaT OT opmenTantm mama IIAOCKOCTH nom. 
plioaTopa NN no oTHomennm K °cam wuninca. 

Ann/mina A panna copone npomoyroabnuna, napannenbnoli NN, 
,B noTopun BnHCaH mann& (pnc. 226). FlpH nompoTe micom nom-
pawmaenn H npsmoyronminc. 

AmimiTym 6yAeT mancamannon 0.4 norm nnomocTb NN 
commeT C 6onwnon oCbIO mannca, H mminmaamon eCJIH 
ona napannemna manoil OCH. IlosTomy npH 

nompluaTopa mu.6yAem mem 
menial-foe saTemenne man npocseimenne 
nom, T. e. 6yAeT HA/no/amen Ta we imp-
Tima, Km npn mccaeAmannn nompmaTo-
pom mcnimo nompimosamoro meTa. 
B mcniocui, ecna mei nompluman no 
npyry, T. e. To spainenne nom-
pimaTopa cosceM He 6yAeT immTb Ha 

np000miamo cseTa, T. e. 
6yAeT na6nomaThc6 Ta we Hamm, km 
npN nccnenonannn nompinaTopom ecTe-
coil:tem-loco cseTa. TaKHM o6pa3om; ammo 
flint nommin nonopmaTopa ne nossomeT 
ounimiTH malinTmemm-nommoommuft 
meT OT maim° nompHsommoro, a mpxympno - nompmmaimatl-- 
OT ecTecTBeHHoro. 

/Ina nomoro mamma neo6xommo npeBpaTHTb snalinTmecim- nnn 
mpicynapno-nonapnsommun met B momo-nompHamannuft, ana-
nns HoToporo num .nunonmeTca npa nomomn nonsipmaimonna 
npnamu. 

Cnoco6 nonynennn nnocno - nompoonannoro cseTa na saminTme. 
°aro NAN Hpyromro men H3 paccmovernisi cooTnowernifl § 100. 
flocTaTomo KOMneHCHpOBaTb pasnom Oas W  meow nepnemicyasp-
num KOMn0HeHTaMH, AmeAs ee Ao IV imn 21s (HRH Ao nyns). am' 
sTon num mouno sacral:11m loymemuft meT npofiTM wpm mnomora-
Teamiym HpncTannmecxym macTminy noAxomineft Tonummi HAM 
opmenTaimn. 

a) nrimmetieHme HaUTHHICH B 1 /4 1 Ana aomneacagim pH3HOCTH 
4103. B mannTmemm-nompHsosaHnom nym meow momnonenTam, 
Hanpasnennumn 'mom ramniux ocen saminca, a B impunspno-nom-
pimosannom--mewAy nomnonewram, nanpamennum womb Asyx A10-
6mx mammo nepneimmyaspHux AnameTpon, cymecToyeT pasnocm 
Oas n/2. 3acTamm ncumAyemini met npotATH wpm macTioncys 1/4  A, 
MW Ao6amim K sToft pamoun .thr/2,T.e.Homnencnpycm Hmemnymm 
pasHocTi. 4a3, o6pininmi ee B liyAb HAN B It. TaKHM o6pa3om mccne-
Ayemun coeT npenpauoaeTca B momo-nonopmosannull, B gem m000no 
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820 	 HHTEP.EPEHnnfl nOASPH3OBAHHNX nvvnn 	frit. xvn 

yousTben Him nomouin oannforo nonspnaaTopa. BAH ynaaanHofl Henn 
B ulna nnpxynapHo-nonopnaonannoro Apia MOAHO opneHTnponaTE 
nnacammy B 1/4X Han yroano;n caynaeannnnTnnecnn-nonamonaHHoro 
aria Hark° opneHTHponaTh ee TaK, 4T0611 rnaenue HanpanAeHMA 

HaaCTHHKH connanann C TaaBHNMH OCHMH 9.4aHnCa, onpeaenuniumn 
npeapapnTenbno npn nomouin nonapHaaTopa. Tom o6paaom, aHRAH3 

nwnonfineTcn npn nomouin naaCTHHKH B H nonapnsaTopa. Ykaaan-
Hum npnemom MOAHO TaKate onpeaennTb nafipanneHne spatuenn8 (npa-
BaS1 H ;maw' nonapnaannn), ananeroHeokoammo Anllib npextaamenbHo 
3HaTb, Kaxoe H3 anyx none6aHHH B npnmeHeHHon nnacTnnxe B I/4A 
pacnpocTpameTca c 60abnien CKOpOCTWO. 

6) ilimmetleme KomnelicaropoB 	amma 8881111THWCKH-80- 

Ailp100B8HHOCO_CBeT8. AAA nonHoro KOAH4eCTBeHHOr0 minim SaAnn-

TH4eCKH-110.4ApH30BaHHOr0 CBeTa naao 3HaTb (POpMy H pacnonoweHne 
siumnca no 0111011MHHIO K AM6b1M Hanpanneinund, T. e. paanocTb 
ipaa anyx B3aHMHO nepneHamynopHux KOMn0HeHT Jno6oro Hanpan- 
nenna. 

AAR 9TOn Henn cnymaT npnoopu, cnoco6Hme CKOMneHCMPOBaTb AO 

myna Wm A0n0AHHTb AO n) mo6yto paaHocTb 	Tam npnoopu 

PlIC. 227. A113.4113 9J1.11HIITHIMCKH-110411pH30BaHHOr0 nen c nomommo 
Komnerwaropa 	noanpnarropa. B — gomnelicaTop Baame. Cser, 
npouutmutriii gepea paatime riacnof icomnenairopa, amen paany- 

HIAll zaparrep nonapinium. 

HaaunamTca momneticantopamu. B 'cayenne npnmepa paccmoTimm NOM- 
nencantop Ea6line. OH COCTOHT H3 AByX KaHHbeB, 06M4H0 H3 loarma, 
nupeaaHnux TaK, 4TO OCU MX OpHeHTHp0BaHU non npamum yrnom apyr 
• apyry One. 227). 

CneT, npoxosnuon B paanux mecTax nepes nomneHcaTop, nonynaeT 
Ty HAN liny10 ,a06aBotutyi0 pa3HOCTb 41aa aux KOMn0HeHT B 3aBHCH-

MOCTH OT pa3HOCTH TOALaHR KAM:en B AaHHOM mecTe. 06oananna 
TO/Manny B nepHoft nonoenHe KaHHa 4epe3 di, a BO nTopoft---vepeadg, 
HanAeM, 4TO A06aBO4Han paaHocTb 'cox' mew nomnoHeHTamn,---ne- 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



Pm. 228. 
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*amen B nnocHocTm mepTewa H nepnemammynHpHoti K Hemy, — pima 

(no  di + no  d 2) — (no  +no  d 2) = (no  — no) (d — d 2). (102.1) 

Tamllm o6pa3om, B HomnellcaTope H3 ROAOACHTeAbHOTO xpitcTarma 
(no )>no) CBeT, npoxoAsnAmft no AHHHH, me (4)>C12, npHo6peTaeT 
no6aBomllyw pa3HOCTb X0p,a; no AHHHH, rAe d1  = d2 , nepBonamanbHau 
pa3HOCTb xoaa ocTaeTcH HemmeHHoitnonmHmm, rue di <A, pasuocm 
)(au ymeHbwaeTcH. 

9nnHnra9ecmm-nonsipH3oBallHuti CBeT, Rp0X0A3 mepea onpeAeneH-
Hue mecTa HomneHcaTopa, AOflOARAWIRHe pa3HOCTb 4783 KOMR0HeHT, 

naparmenbribm TAaBHUM HAOCKOCTAM KommeBcaTOpa, AO 0, 2v, 4.1s H 

T. A., 06paulaeTcH B nnocmo-no.upmaoBanHuli CBeT OAHOTO Hanpame-
HUH. AeTKO BHAeTb, ATO 9TH ymacTmm momnellcaTopa pacnonoweHu Ha 
palmiux paccTommx Apyr OT Apyra. ECAH 3a momnencaTopom B no-
CTaBH11. nonsimaTop/V,opmeHTHpoBaHHufl COOTBeTCTB:00WHM o6pa3om, 
TO Bce STK mecTa OKaWyTCA TeMHUMH (pAA TemHux paBHOOTCTORIMAX 
nonoc, napannenbHux pe6py momnemcaTopa; CM. plc. 228, 
Ha KOTOpOM H306pawlln BHA npeAcrameHHoro Ha plc. 227 
HomneHcaTopa npH paccmaTpnBarm mepea nonspHaaTop). 
flpH Apyrog opmeHTmpome nongpmaaropa MO)KBO nony- 
441Tb pHs, TCMBhJX paBHOOTCTOALMHX nonoc, COOTBeTCTBy10- 

MMX mecTam momneHcaTopa, rne Aonontunoulag pa3HOCTb 

(pas AOBOAHT HamanbHym pa3HOCTb 	Ao w,3x,5nH T. 	A. 
3Hail TOAURIHy KAHHbeti H maTepHan, H3 KOTOpNX oBH 

CAeAaHN, MO)KHO paCC4HIaTb (HAN npeAllapHrenbno npo-
rpaAyHpoBaTb) 71,06aBnAeMyW pa3HOCTb 41a3 H TaKHM o6pa-
30M onpenenmTb Ty pa3HOCTb 03,KOTOpaH xapamTepm3oBana 
AaHHOI SAAHRTHEWCKHA CBeT. Ha pHC. 227 CXeMaTH4eCKH 
n0ka3all0 HamelleHme 9TOR pa3HOCTH 4pa3 Ansi cBeTa, npo-
menumro gapes momneHcaTop B pa3llux ero mecTax. STa pa3HOCTb 
(cfnuy Bsepx) = --,45° , 0°, 45, 90 §  135, 180, 225, 270, 315°. 
LlaCTO KAMA =nun ROABHWHNMH Apyr OTROCHTeAbH0 Apyra, TaK 

4T0 Bummcnenme BeAeTcH no cdmay KAHHbeB, npHBOAAW0My K onpe-
AeneHHomy pacnonoweHmio mime, Hanpmmep K ROABAeHHIO TeMHOA 

ROAOCM B lleHTpe ROAR (Ha mpecTe ompuipa). AAA npamTmmecmoti pa-
60Tu yAo6Hee momneHcaTopu, BCA noBepxnocTb nuns 3peRHA KOTOpNX 

npencTaBnHeT OnacTb OAHOR H TOR we Ao6aBo4Hon 4m3u, moTopyw 
MO)KHO no wenamo HaMeHATb. OAHH H3 momnencaropoB TaKOTO Tuna 
onHcaH B ympawllellmmx (CM. ynpa)KHenHe 150). 

TaK KaK apt Bcex MeTOAKX KOAHAeCTBeHHOTO HCCAMBaHHA noncipm-
30Ballnoro CBeTa rpe6yeTcH onpenenenHe yrna noBopoTa (ROAApH-

aaTopa, HAaCTHHKH B 1/4X  HAN momneHcaTopa), TO 06N4HO nongpm- 
aammoHHue npll6opucHa6waxacs onpaBaMH c xopommmyrnopumm ne- 
nermatm. 

B Hacrosuzett ram onHcaH meTon, nonymenim snallnTm4ecmm-nono-
pH3oBaHlloro H ampmynsipmo-nompH30BaHHoro cBeTa npm npoxo)mAellmn 

21 3am. 2178. T. C. Raltaceepr 
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322 	 HHTEMPEHUHR HOAHPHSOBAHHMX AMR 	 [ra. xl7n 

mocmo-nompmmonaHnoro erten nepem xpmcratammecmpo nnacTHHxy. 
(pHmamo 9TO maitemo He 9AHHCTB9HHIAR cnoco6 noAymennm ymamammmx 
THROB nonmpHmammn. 3AAHnin4ecmam noAmpHmamnm HA/moue/co npm 
oTpaweHHH nnocmo-noampmmoaaHHoro cmera OT MeTaAila H npm flOAHOM 
emyipemmem OTpaWCHHH; mpyroaam nosimpnHammm mower na6Amarbca 
HHorma npm 9THX mmenmmx, a TaKIK9 npm BO3WICTHHH marmilOro 
num Ha mcnycmanme cmera (CM. winhemr 3eemaHa) H npH mpyrax mime-
MARX. CaMO co6on pamymeercm, 4TO maxmm 6m npomeccom HH 6mwo 
BM3BaHO mommatenHe 9AJHUITHWCHH- WIN mmpxyAmpno-noAmpmmonaHnoro 
cmera, METORIA aHaAnma ero OCTMOTCH rum )K camumn, xamne ORB-
caHu B macrommem naparpa4e. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



OT,11,EJI V 
WKAJIA 3JIEKTPOMArithTfibIX B01111 

r J1 A B A XVIII 

HH.PAKPACHblE, Y.31)TPAOHOJIETOBb1E 
H PEHTFEHOBCKHE JIygH 

B npegmmueymmx oTgenax 6eum nogpo6Ho o6cymgma mHora-
o6pa3Hme CBORCTBa cam, yHaawealouum Ha BOAHOBy10 HpHp0Ay ero 
(HHTeMeperinme, AHOaKHHA) H noseonagnnHe yCTaHOBHT6 HORepe4HWII 
gapalerep CBeTOBMX BOAH (1109AapH3aHHA). 110HyTHO He pea OTMe4aA0C6, 
4T0 cHeToeme BOAHW HpeACTaBABIOT co6oft enexTpomarHHTHele BOAHM. 
B nannenmem Mbl acrperHm mHormcneHHele H pa3H006pa3HWe gen-
saTenecTea anerrpomarmitHoft HpHp0AN CBeTOBNX ROAM 

PaCCMOTpHM Tenepe oco6eHnocTH, ceaaaHHme C gneHoft eneturpo-
marmiTHoli BOAHM. 

§ 103. Hx(Opaxpacnum u yabTpachnoileTolime arm 

Ta COBOKTIHOCTE, 9AeKTOOMarHHTHMX BOAH, txoTopaa HasemeTca 
crierom (HHorga eraummum crieTome), npoacTaenaeTco6oHyamat HHTep- 

Han AAHH BOAH, 3aKR104eHHNX npHmepHo mewgy 4000 A 14 8000 A. 
OHM gencTepoT nenocpegoTaeHHo Ha venopeveciolft TA83, Hp0H3BOAR 
cneamlangeeHoe paagpawenHe ceTtiaToft o60no4gH ero, eegylue K eft-
Toeomy eocnimernm. BcnegcTsHe eToro yeaaantuali HHTepean AAHH 
BOAH HrpaeT oco6po pone ma veaogema, xoTa ono CBOHM 4mameomm 
ceoncTeam OH nplinunnnammxo He buirmaeTcm OT,npmmugaemgmxic nemy 
6onee ginuntem H 6onee Hopommx snegTpomarnHTHmx HanH:)CoTa rpa-
HIRODI eCBeT04yBCTBHTeAbHOCTHD raaaa cy6teHTHamg, Tem He meHee 
peaHoe nageHme gyecTEHTeneHom venoeevecHoro rnaaa K Hounam 
9TOT0 tarrepaana (cp. § 8) oripaagenmeT ycraHoeneHme cneunaablimx 
HaaeaHne AAR coceaux ofinacren cnearpa. 

B camom nevem XIX B. 6NAO BBeAeHO ROHHTHe 06 .111141paxpac-
BMX. H cyAbTpa4H0AeTOBwXx. Aymax. '  liamme HigspaKpiCHNX HOAX 
61.14o yCTaHOBAeH0 B 1800 r. B. reptuenem, HB.61110ABBIBIlld HarpeHanHe 
vecTHHTeneHoroTepmomeTpa,nomewomroroaagpaclimmxowtomcnerrpa 
COAHu.a. replum oonapymmn Taxwe, 4TO 9TH Ay4H noamiHamTca Ta-
KHM We BBKOHBM urpawenna N npenolaneana, KBK H BHAHMUR cam 

B 1801 r. PHTTep H onnoapemexno BOAnaCTOH OTKpNAH, WO 
B COnHeMHOm cnexTpe aa 4M0AeTOBNM ero HoHnom Hmegrrce Hemgmmele 

21* 
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324 HIBPOAKPACHNE, YfibTPAOHOJIBTOBblE H PEHTTEHOBCKHE .11Y4/1 [FA. XVIII 

arm, HeflcumoutHe xmameclor Ha xaopucToe cepe6po (yabTparpHo- 
HeToeme arm). BrIOCA9ACTBIM 6blaH yCTaHOBACHM H npyrHe MeT0Abl 

HCCJICA0BaHHS1 KaK yabTpaclmoneTosux, TaK H runppaHpacHmx Arlen. 
OTKphITHe rpoTorparlom 	ee ycnexm curpamr pemmourro pont. 

B HCC.B9A0BaHMI yibTpacprioneToemx ariett, H6o rpoTorpackwiecHan rum- 
CTHHKa OKa3bIBiteTCH K HHM BeCbMa HyBCTMITeabHOR. l'ICCJIBA0BaHHe 

yabTpactuumeTonmx Arlen noon° TaMICe Ilp0H3BOARTb 	HX CH0006- 
HOCTH B03630KAaTb cseHemre mnormx Tea (4)ayopecnemum H rpoccImpe-
CHCHHHH) H Bbl3b1BaTb tPOTOMMKTpHtleCKHR srpcpexT. 113oTorpacImposaTb 
HONCHO Tame H mrcppaHpacHme arm, npumemul ocoomm cnoco6om 
o6pa6oTaimme COOTOflaaCTIMIKH (CeHCHOHJIHUMM, CM. rH. XXX1V). Ta-
KHM nyTem yHaeTca, ()Alnico, AOHTH JIHILIb AO X= 1,2 is — 1,3 3Ha-

, VI4TeAbH0 AaabWC npocTHpaeTcH HyBCTBHTMMHOCTb K nml)paxpacHum 
Arial coapemermmx 4:10T09A9MBHTOB H 4MTOC011pOTHBaeHMI, C 110MOIllb10 

KOTOpbIX MOixH0 penrcTprponaTb HmkpaxpacHoe Haarierme nplutepHo 
Ho 511. HCI10/1b3MI BaHHHHe IthrOpmcpacHux .arielt Ha ApKOCTb tb0C4:10- 
pecoeliolot 	XLI), yHanocr. HCCae,a0BaTb arm .o,o 1,7 tt. Onrumo 
Tem/RN:ion meTaa HccaeHosamm, npHmeramtmt1 	A1060/1 AAHHEI BOAH14, 

AB/151eTCSI H AOHIDIFIe CaMbIM pacnpocipaHeHHum npu pa6oTe c ItHelva- 
KpaCHMMH ariamH, oco6eH- 
HO AAA AMIE BOAH Bb 211. 

KOHMIHO, ripm 9TOM npu- 
MeHRIOTCH BeCbMa HyBCTBH- 

Tenbable TepmomeTpm, oco-
6eHHo saucTpwlemme (6o-
nometpu H Tepmonapm), 
noaaomnonme KOHCTaTH-

poBaTb norbem Temnepa-
Typm Ha MHAJIHOMIyI0A0M0 

rpanyca (10-6°C). 
flpHmemm nplieMHHKH, 

HOJIHOCTb10 noraoftwouthe 
BCIO naammuro Ha MIX 

A el MINA Tennoeyto sHeprmo (a6co- 
0 	MOTHO HepHoe 	Tem), 

TB. XXXV), 3HaSI TCHBOBM- 
PHC. 229. Pacnpeeeneeee seepren e cneicrpe 

KOCTb npuemmma H Comma. 
Tung carmftHbm noTepH 

Tenaa,mommo no noommemnoTemnepaTypbrolleHnTbna6comcanuxerm-
murax sHeprino, npirriocHmpo nyHamH, LITtl TaMICe SIBMMTCR nparnminHaab-
Hb1M npenmyurecTaom TMIBOBOCO meTorm. nomaroTcH uamepe- 
Hun nytutcroti slieprfin ecex BOAR, BKMCBMB H yawrparinioneToeme, 
oco6eHiro B Tex carmsx, HoTaa meamoT IIOJIyHHTb HommecTsermme 
naimme o pacnpeaeaemm sileprim no cnewrpy Haarimouiero, Tem!. 
Pric. 229 nao6pameT cxemaTmeam TaHoe pacnpeunelme nag cnewrpa 
Coarina. ,121,na IMbIX HCTO,IMIKOB (Hanpmmep, namna HaKaAlMaM451 Hall 
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§ 1031 	NHOPAKPACHME H YAbTPAOHOABTOBNE 
	

325 

pTyTnas namria) pacnpeneneHme sHepriin no AnnHam scum MO)KCT cyme-
CTBeHHo OTAHtlaTbCH OT npHseneHnoro. tiecmoTpH Ha yrinnepcan6Hogrb 
Tennosoro meTonan BOSMONKHOCTM nonyvenna cpasHumux mexcay co6o1 
KonligeCTBeHHNX nosapauntl, 00M4H0 6onee yn06Hum HBAHeTCH MCnOnb-

soBaHHe Amp pasHux HHTepBanOB AnHH BOnH cneuHanbsux npnemos 
HCCneA0BaHHH, ynomsulyTux Hume. 

ripe HCCneA0BaHHH nH44paapacHux Arlen 6onbwoti nnnHu BOnnm 

rnasHoe naTppuleHne COcTOHT B n0AbICKaHHH AoCTaTO4HO moutHoro 

HCT0 11HHKa HX. 06M4HMM HCTO4HHKOM nH4paapacHoro HanygeHHH 

HsnneTcH HarpeToe Teno. Ilpnue6onbnion TemnepaType HHTWICHBHOCTb 

HpnyveHnH eecbma HessagHTenma; npn pabuneHHn ace TemnepaTypu 
°Gulag MOULHOCTb Hsnytmemon sneprnn oucTpo pacTeT; °num npn 
9TOM maacmmym HanyileHHH nepexolHT KO sce 6onee H Gone KOpOTKHM 

BOnHaM, TaK 4TO 9Hepraff AnHHHOBOAHOBNX nyveft noppacraeT He CoLleHb 

aHaaHTentmo. B HacToptee apemH HabnIOAASHCb HH4,paKpacHue HUHN 

npnonnanTenbHo Ao AnnHm 300-400 p. Honrupe 6onee naHHHux 
snexTpomarpTHux BOAH ossaunaeTcs 6onee yn06Hum no meTony B03- 

15yAileHHH 9neKTOOMarHHTHMX sone6asnll, npmeHeHHomy Bnepable rep-

nom H paccmaippaemomy B ylieHHH o6 sneaTpaecTse. 3THM meTonom, 
KaK H3BeCTHO, nOnyilaDTCHH cpapnTenbso AnHHHMe 9neKTp0MarHHTHbM 

BOnHm, npnmemoinnecn B pannoTexHnae (BOnHbi amnion B HeCK0AbK0 

ReCATK0B CaHTHMeTp0B, meTpos HicHnomeTpor0. B nocnenHne FOAM 6unn 
nonyveHu no meTony snexTpnmecom aone6aptA sneaTpomarHflue 
BOnHbi, Taione olleHb xopoTalle, AAHHOR B HeCKOnbK0 coTeH MHKpOHOB. 

TaKHM o6pa3om, BOAHM B HeCK0AbK0 COTeH MHKpOHOB MOryT 6mTb no- 

nyvetun H no meTony ncnycaapH pacaanentimmn Tenant"' (am mH4lpa.

'apacnue) H no meToAy sneaTpaecaux Kone6aHnti (nono6no repnosum). 
Japyrium CA0BamH, oonaci, rinclvaapacHux H reposux Bonn nepe-
apusaeTcH, H mu Hmeem Henpeplanum nepexon OT manmoro cseTa 

K CKOnb yronHo AAHHHEnd snexTpomarpTHum BOnHaM. 

B pa6oTax no sanonHemno npoMe)xyTKa mewny inuppaapacnumn H 
repHOBNMH BOnHaMH nawuym pOnb curpann pa6oTm pyccium nccneno- 
saTenett (II. H. Ile6eaea: M. A. &mama% A. A. Apaanbesa-rnaronesa). 

PacupocTpaHeHne Hamm csenenng Ha 00naCTb ynbrpacponeTpux 

BO5H Taxwe W30 AOBOnbH0 menneHHo. OCHOBHOR TpynnocTmo nccneno- 

BaHHH 9THX BOnH HBFUTOCb TO 06CTOHTenbCT30, tiTO KOpOTKHe ynbTpa- 

ctinoneTpue BOAHN CH1WHO panepousawacH pa3nINHUMH BeUIeCTBgMH. 

06uanoe cTeKno rin0X0 nprormo Ann Hccnerspaanutt ynbTpactsionero- 
BMX BOAR. npHMeHMOT cneunanbHue copTa cTeana (npoapsanue npn. 

6.11H3HTenbH0 AO 3000-2300 cik) HRH asap (npospatmuti npHMepHO AO 

1800). LOH 6onee KOpOTKHX BOAR npHX0AHTCH npHMeHHTb onnaucy H3 

6 
(Oinoopma (npsonnpirrenbHo AO 1200). B nocnennee apem nonyvaaa 

pacnpocTpanemne HCKyCCTBeHHO nproTosnensue apncTannu. Ryt. une 

o6paasu TaKHX KplACTannOB (1:10pHCTOTO ANTHH npospaanu no 1800 A. 
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326 HIPITAKPACHNE,MTPAOHOAETOBbIE H PEHTrEHOBCKHE AY4H [TA. XVIH 

AAA ewe 6one moponaix BOAR HCT no.axoARwgro no npompainiom 
marepmana AAA npumm Y nHH3 H npincoAmTcm npmmeHRTb capawaTeabHyto 
onTamy: morHyrue mepmana H oTpawRrenbHwe AHOaKUHOHHble penteimm. 
4DAHamo AAA CTOAb xopoTmoro yAmrpa(pooneTa HenpompamHm H ran] npm 
06N4HOM AaBACHHH. 3aMeTHOC nornoineHHe B mucAopoAe (R momAyxe) 
na6AloAaeTcR ylce npm 18001 llomTomy AAR mccaeAomaHnti c 6oAee 
KOpOTKHMH BOAHaMH npmmeHRIoT cnexTpa)Imme MaHOBKR, H3 KOTOpUX 
mumamaH BO3AyX (mamyymcnemTporpain,O. BTopoe sarpyAHeHme COCTOHT 
B TOM, 4TO weAaTmH, COCTaBABIOIIHIft OCHOBy (POTOrpaciPleCKHX nnacTR- 
HOK, ammo noramaeT yAbTpaApHoileT, nammHaR npmmelmo C 2400-- 
2300/i, TaK 4TO AAA 6o.mee KOpOTKOTO yabTpatmoaeTa npRmemnea 
oftralo 6e3weaaTRHHme HAaCTHHKH. Swim me 9TH ycomepatemeTsomm- 
HHA, yaanocb npoAmmHyrb 4p0rorpa4m4ecmoe mmymeHme yen'Tp4monTo- 

BOTO cmeTa npH6AmmireAmio Ao 20A. Iipm 9TOM, KOHC4H0, flpHX0AHTCH 
npm6eraTb K naAmmo cmeTa Ha pelneTxy noA CKOnb3511101M yrAom. IlpH 
yrAe naAeHmm 89°  yAaAoci. Ha6inoAaTb Ammo mecTHaauaTmmpaTHo 
HOHH30BaHHOr0 weaema (aTOM )Kenema, OT moToporo oTopmamo 16 mAemt 
Tp0H0B) npH X=12,11 

MccAeAoRalnie yAmrparinio.neTomux BOAR, B 4aCTHOCTH KOpOTKHX H 
04eHb KOpOTKHX, MONieT TaKMCe Hp0H3BOAHTbCE H npm nomomm (POTO-
saucumtlecxoro mOexTa. 

§ 104. OTKpurile parreHoBcxHx aria H meroam 
MX flOarIMHEIR N HM6AKMWHHM 

ilpoAmmweHme B o6RacTb ewe 6onee KOpOTKNX BORH CO cTopoHm puTpacOnoneTomorocneTamcTpemaeTorpomHweTpyAmocTH.CIAmamo OKE-
aanoci, mommowmwm noAoRTm K HCCACII0BaHHIO 9T0$1 o6AacTm cnemTpa 
c ApyfoR CTOpOHH, onmpamch Ha OWNTHC, cAeaaHHoe B 1895 r. 
PewrreHom. 

PeurireH o6HapywmA, 4TO npm mnemTpmmeocom pampmAe B mmaxympo-
HKHHOH Tpy6xe (HanpMMep B Tpy6xe, npmmenmemoft AAA HCCACA0BaHHH 
KaTOAHUX mcnycmamcm Arm, cnoco6Hwe IMOHNIOITE, mepem Tura, He npompamHwe AAA 06H4Horo cmera (mepHam 6ymara, Karon, 
TOHKHC CAOH MBTB)IAB H T. A). 3TH Ay4H, HammaHHme PenTrelloM 
eX-nymammp, HO 6oAhnie M3BeCTHEIe noA RmeHem Arlen Pei-arena, 6HAR 
o6HapyweHm HM 15.11arOAapH FIX cn0006Hom BM3b1BaTb cmemeHme (kayo-
pecumpyloutero mmpana. PeHTreH cxopo Haulers Tama 4TO OHM cno-COOHM BIA3NBaTb nomepHenHe (DoTorpa(Immecmon IlAaCTHHKH H MOTepI0 
mapRAa mexTpocxona mcAeAumme HOHH3aHHH BO3AyXa. TaKHM o6pa3om, 
AAA RecneAomaHmg penTreHomcmmx Arial HONCHO npmmeHRTE. H Itnyopec-
UHPYR8uHR 9mpaH,R()OTOHAKOTHHKy,HHOHN3KUKOHHp0 mamepy C SACK-Tpocmonom. 17cTanomneHo TBRAZB, 4TO OHM cnoco6Hm BN3b1BaTb 400T0- 
90eKT H, KOHe4H0, moryT 66TH, mccienomaHu no MX Temomum AeR-
CTBHHM, XOTA 9TOT nocaeAHmft cnoco6 HccAeAomaHRR mauyAHen cAa601 
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§ 104] 	OTKPNTHE PEHTITHOBCKNX AY4E11 	 327 

nornouraemocTmo penTrerioncnnx ny4eq , HaCTOALMO cna601, 4TO Tpe- 
6poTcn cpannnTenbno TOACTMe CAOH meTanna, 4To6in HOAHOCTbW MX 
aaTepwaTb; meway Tem o6Happairrb ne6onbmoe npnpamenne Tenna 
B MaCCHBHOM cnoe meTanna 04eHb aaTpyannTenbno. CneayeT OTMeTHTb, 

4TO PeHTreH He TOAMO BIlepBhMokappmiaHOBOe nanymenae, HO Hcymen 

B CBOHX riepBbIX pa6oTax ncecToponne HCCAMOBaTb ero, yCTaHOBHB -

BeCbMa mnorne cpnecTaename mepTm. PeaTren amen, 4TO mecTom, OT-
KyAa HCX0ART Ay4H, SIBAReTCA TOT yHactoK Tpyonn, noTopull 6om6ap-
allpyeTCHKaTORHEIMIlmacTimamn,HocpnecTannTaK0eyciponciaoTpy6m1, 
noTopoe nagionee onaronpuTnum 06pa3om oftcnemnaano nonymeme H 

HCHOMMBaHHe peHMTHOBCKNX Arlen. AAA Toro 4T06N CKOHReHTpHp0- 

. BaTb fly40K KaTOAHNX 4aCTHU B OAHO MeCTO, PeHTreH CAMA KaTOA 

BOrHyTUM, HCH011630BaB TO ORCTORTeAbCTBO, 4TO KaTOAHMe Ay4H BUAe- 

TaWq HOpMaAbH0 K HOBepXHOCTH naToaa—Tanilm o6paaom ocyutecT- 
BAHeTCH 430KycHp0HaHHe KaTOAHNX 4aCTHH. TaK Kan ROAbIllafl 4aCTE, 

9HeprHH yAapflIOMHXCfl KaTOAHNX 4aCTHIL flpeBpaUlaeTC51 B TeHAO H 

• MaAaA AOAfl 9HepritH (OKOAO 0,1 8/B) H3Arlaercil B BHAe peHTre- 

HOBCKHX Apia HAH coxpaHfleTCABBHAe 9HeprHH OTpa3HBIUHXCH KaT0A-

HNX nymen, TO MeCTO ROMRapAHpOBKH B MOMMAX TpyRKaX CHAbH0 Ha-

rpeBaeTcfl H 910,fleT paCHAaBHTbCfl. n03TOMy PeHTreH BBeA B CRON 
TpyRKH CfleHHaAbHy10 flAaCTHHKy H3 Tyr0HAaBKOr0 MeTaAlla (flAaTHHb), 

Ha KOT0pOR H KOHINHTpHp0BaACH Hy40K KaTOAHMX 4aCTHR. STa HAa- 

CTHHKa, Ha3MBaeMafl aninumarnodom, 6eina pacnonowena noa, yrnom 45°  

A 

PHC. 230. Pontermackaa Tp376Ka (cxema); 	PBC. 231. 06uillii BHA peurenos- 
A — aeon; K—xaToil; AK — alITHKATOA. 	 acoa 

K KaTOAHOMy ROTOKy, C TeM 4T06M yA06Hee RMAO HC1104630BaTb HOAy-

4MOMHeCH peHTreHOBCKHe nymn. B peayabTare IMAy4HAOCb yeTpacT30, 
HOKa3aHHOe Ha plc. 230 H 231, noTopoe B cyatecneruibix mepTax co- 
XpaHHeTC51 H B HaCTOflliree BpeMfl. 

Anfl FMTaHHfl peHTFeHOBCKOR TpyRKH ripHMeHfleTCH MACOKOe HUTH-

WeHHe B HeCKOMMO AeCHTKOB H AaMe COTeH TMCM4 BOAbT. 

14CTO4HHKOM KaTOAHUX 4aCTHH MOHMT CAyHMTb He TOMIKO X0A0A- 

HM1i KaT0A, HO H elite 6onee yfloommfl naTu B anae pacnanennoR 
Ao6ena nonbckamonon mnactima, AaNAHHR BCAUCTBHe TeHA0B0r0 
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328 HHOPAKPAOHNE,MTPAOHOAKTOBNA HPAHTrAHOBCKHEAY4H 	XVIII 

ABHAWHHA HHTeHCHBHHA HOWE KaTOAHUX 4aCTHR (Inepmosuempouttas 
9MUCCUR). Tpy6KH c pacimaummm KaTOAOM HmemT pap. npenyinecTe 
nepea. Tpy6xamx C X0A0AHNM KaTOAOM (CM. HHAW, § 106). 

6 105. flornouterme pexTrexoncxxx Arlen 

Camoti eamemaTenbxon OCCASeHHOCTM penneHoscmix nymeft ABAgeTCA, 

Hax ywe ynommmaocb, 	cnoco6HocTb npoxxxaTh mepes He npospam- 
AAA coSumxoro awn semecTsa. Ywe cam PenTreH umpoxo mccne—

Amma Try cnoco6xocab penTrenoscxxx Apia, HaftwAsa csemerme 
(pAyopecumpyannero 9KpaHa, Horne mewAy HCTOTIHHKOM Arlen H saps-
Hom nomemAeTca aloft HcceleAyemoro semecTaa. PeHnex o6Hapywarti 
4TO nornomeHne parnexoscloa Arlen He CBA3aHO C nponsamnoCTmo 
Hx Ana Ablimmx Arlen. Tax, Hanpnmep, mepxan 6ymara HAH Aaron 
norAomawa penal-mm{1w arm examine:1bn° cim6ee, mem cTexao 
Taxon )xe TOMAHHbi, OCO6eHHO, ecim OHO coAepAcHT csimmosmelCOAH. 

PeRTreH yeTaHOBHA, 4TO CROCO6HOCTb semecTsa nornomaTb peHT-

relioBume Ay4H Tem 6onbum, mem 60Abille er0 BAOTHOCTb, TaK 4TO CBHH-

-ROBHW nilacTnimn ocaa6JunoT flOTOKpeRTreHOBCKHX Arlen ropasAo CHAb- 

Hee, 4eM rillaCTHHKH TOA We TOAUNIHN,CAeXaHHUt H3 ANOMHHHA, CrAeCT- 

eel-mum AAA norAomeHma ABABeTCA HaAH4He 	nornomaemom semecTse 
aTomos TAWeANX 9AeMeHTOB, He3aBHCHMO OT Toro, B 'mime COCAHHeHHA OHli 

MUST. TaK, Hanimmep, TOHKHA CAOn CHHHROBbIX 6eAHA HAN crexim CO 

CESHHROBHMH COAAMH 3Ha4HTeAbH0 norammator peHTreHOBCKHe Apia 

HMeHHO 68ar0AapA HaAH4HM B NX comae TAWeitHX aTOMOB CHHHUR. 

B TeX We HCCAMBaHMAX Penn' eH KraHOBHA 14 Apyron }wetMe Haw-
Hmq OKT, HC ROA b30BaHHNA HM AAA XapaKTepHCTHKH flpHmeHHeMIAX 

8 TOM HAN HHOM cnymae Apia BNAO 06HapyWeHO, 4TO HOrAOMAemOcTb 

penTreHOBCKHX ay4eli 00HUM u mem 2C8 BeNeC17180At pa38144Ha, B 3aBH-

CHMOCTH OT yCAOBHA 110.8y4eHHA peirrreHOBCKHX Aria. Ay4H CHAbH0 

nornomaemme 6binn Hassaxm MA2KUMU, Arm cna6o nornomaemme-- 
MeGATAUMA. TaKHM 06pa30M, CHOCOOHOCTb Arlen HpOHNKaTb CKBO3b 

BeWeCTBO xapaxTepxsyeT co6on CTeHeHb HX sceanuounu. 
CpaBileHHe WeCTKOCTH Aria rip0H3BOAHTCA 06N4H0 OflpeAedieHHeM 

MX CHOCOOHOCTH flOrAOWATbCA B KaKOM-81460 011peAWICHHOM BeiReCTBe 

(HallpHMep, B aANDMHHHO. 110 H BO BCeX ApyrNX semecTeax 
wecTxne Arm nommaanca cna6ee (HcHniomelme COCTaINHHOT HeKOTO- 

pNe ABAeHHA H36HpaTeAbH0r0 nornomenim, 0 KOTOMAX pe4b oyAeT HHAW). 
ilaAbHeALBHe HCCAeA0BaHHA FrOrAOUMMOCTH peHTreHOBCKHX aria no- 

MAHAR yCTaHOESHTb KOAH4eCTBeHHyW Mepy WeCTKOCTH Aria. i43MepAA 

HHTeHCHBHOCTb *) penTreHOBCKHX Aria a0 a nocite nornomaromero 
BelReCTBa, MOWHO MaHOBHTb 3aKOH norammemm B BHAe COOTHOMMHHA 

!) KaK ywe ynomHxanocb moue, 08peAeaeHHe HHTeHCHBHOCTH peiffreHOB-
CKHX aria no icoAngemy rem, nbutennemoro HMH HpH nornomennm 13 mem- 
Raz 51B41151Cb npfununuthabno Han6onee npsimbim CR00060M, C13113aHO C 60)1611111MR 
npainnvenoubm auppmemmut. MHTeHCHBHOCTI3 penTrenoncxnx apieh mower 
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§ 1051 	 nOTA0111EHHE PEHTTEHOBCKHX AYHEn 	 329 

/0e - vd, rile I— HHTeHCHBHOCTE. Arlen nocne nornouienna, — HH-

TeHCHBHOCTb /Tyne', nanannanx Ha nornoutaioutee aeuxecTao, d —,T0a-

mime nornowannuero C.11051 B canTnmeTpax,• p.—K094KOHHHeHT norno-

ineHrni, xapanTepnapoionfl WeCTKOcTb. 
1 

ril e BHAeTb, HT° pi= 	A do  —T0A1.11,HHa CAGE, ocna6nsnomero 
o  

HHTeHCHBHOCTb. Arlen a e( = 2,718) paa. 1/1norna WeCTKOCTI, Arlen xa- 

paKTepH3poT TonInnaofl nornomannnero CAC's' onpeneneanoro amecTaa 
(06b14HO 91110MHHHSO, CH0006HOR OC.11a6HTb HHTeHCHBHOCTb penTrenoa- 

CMIX /Tien B dea pa3a. 9Ta Tonniona D caaaatia C d0  H R npocTumn 

COOTHO11.1eHHSIMH 

D= 0,69do  -= 
0,69

. 	 (105.1) 

)1(ecTKocTb penTreeoacxxx Arlen momceT 15b1Tb BeCbma paanima. lipn-

meHRIOTCR Arm, AAA KOTOpbIX D B &nonillion! aapbapyeT OT 0,0006 AO 

6 CM, T. e. HameHaeTcA B 10 000 pa3. 
Bce OIWIKH nornomaemocTn H BCeCTKOCTN petrrreHOBCIGIX nriett 

OtieHb aaTpynrunoTca Tem 06CTOKTeAbCTB0m, LITO 06bi4H0 H3 Tpyonn 

HAyT onenb neonnoponnme penTrenoncnne arm, T. e. cmecb Arlen 

paanngnon WeCTKOCTH. Ilponycaaa HX nepea nornommoulee eeuaecTao, 
mm anaepamaem 6onee marnne ny9n, nonyvan Timm o6paaom 6onee 
onnoponnutt mwn. aroT metro, 011AbMp08C1111111 ABJIACTCH noacomno 

rpy6mm AJIH nonymenna onnoponomx monoxpomaTnyecnnx ny4eN. B Ha-

cTosnuee 'Tema mm pacnonaraem npnemamn monoxpomamaunm, nono6- 
11MMll npamememum B onTene 06bi4tibiX AAHH BOAH, T. e. meTo.aamii, 

npli KOTOpbIX HMeIOT mecTo HenycKaHme nOtITH monoxpomaTimecnax 

penTrenoacnax nymen H MOHOXp0MaTH3aH66 HX npn nOMOIBM )014)pan-

Lion. Taemm o6paaom nonrial0Tcsi Ay41.1, ae ytTynalowoe no monoxpo-

MaTIOMOCTH CBeToBbim Aram, H AAA Hint K0344M1.1.14eHT a6C0p611.14H 

HMeeT COBepilleHHO onpeneneHHNH clwarmecan CmbiCA. LIAR TaKHX MOHO-

xpomaTntlecKmx Ariel/ K094KIHMHeHT a6C0p61.1,MH 3aBHCHT OT HAOTHOCTH p 

nornowatomero aemecTaa H rpy6o npnonnwenno monceT CtiliTaTbCH 

nponopuoonanbamm 11/10THOCTH. Some TOHHO, nornoinerole onpenenaeTca 

'inc./tom aTomoa nornoubmomgro aemecTaa ea ennnnne .annHm CA09. 

npm nepeX0Ae NCe OT 0.11.HHX aTOMOB K npyrnm nornoutenae 6b1cTpo 

pacTeT C ynenwleanem aTomnoro Rea, npannnbnee, aTOMHOFO Homepa Z, 

6yny46 nponopunonanbno ny6y aTOMHOTO nomepa. 

113MeplITI.CA TaKwe H no ila6moKerno Apyrnx AerteTaHrt peHTretioscion .rtyttea 

no FIHTCHCHBHOCTil 13613b1BaeMOR itN111 tayopecHeitiont, no CKOpOCTH npealcxcaa-

uteri noix MX BlIFIAH14eM 4K.T0xnma4ecKon peaxgnu, B tiacTHOcTH n0 nollepHeinno 

/hoTorpagnmeenofi fillaCTIIHIC14, 11 no cane noinTaannormoro Toxa, noxymaemoro 

Ilpli Bx xertnaut Ilpnmenenne BCCX 9111X meTwtos conpnseno c H3EleCTHb1M11 

Typtnocrama, 06yClIOBJICIIHbINIFI PnaBHblM oOpaaom Tpy,anocTbio }Nen crenenu 

nornomenna ny4en. Handonee paapa6oTali HolunaLIHOHHhIll MeT0,11, npn pa6oTe 

C KOTOpb1M trapaionn x06nTbcx Toro, 4To6b1 peuTrenoacxae ay*" ItOJIHOCTMO 

nornonkamich B 14011113aLtHOHHOPI Kamepe (ToAcTbdi caori ran, npumenemie Taxie- 

Jler0 ra3a). 
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330 HH. - AXPACHNE,MTPAOHOABTOBNEH PEHTrEHOBCKHEAY4H 

§ 106. 311110CHMOCT6 SeCTROCTH petriTemoscamx aria 
OT pemwma Tpy6am 

YWe cam PeHTren, ycTaHontiwuntt noHRTHeN(eCTKOCTH pCHTTCHOBCKHX 
• noxasaA, 4T0 WeCTKOCT6 Arlen onpeAenReTat peRcHmom peHTre- 
HOBCKWA Tpy6101: mem 60A6Ine pa3HOCT6 noTemwaRoa mewAy AHoAom H 
KaT0A0M, yocopsnowaR KaTOAHNC 4aCTHAN, T. e. 4CM 60A6Ine CKOpOCT6 
9ACKTp0H0B, 60M6apAHpyWn0IX aHTHKaT0A, Tem wecTme pewrreHoncime 
Arm. ECAH MN Hmeem penTretnnwxyro Tpy6xy C X0A0AHNM KaT0A0M, 
TO, KaK H3BeCTHO, nonymettne nepimmnoro KaTOAHOTO firma 3aBHCHT 
OT cTeneHH OTKa4KH ipy6am, H6o supbtaaHHe 9AeKTp0HOB H3 KaT0Aa 
npONCX0AHT noA AencTattem n0A0WHTURINX HOHOB, nomeTalowtix 
K Hemy H3 npocTpaticunt Tpy61m. Mem Aymwe amyym Tpy6xn, Tem 
BUM Tpe6yeTcR pa3HOCT6 noTemtHanos, 4T06N Ha484006 HHTOICHB-
Hoe HcnycHaHHe 9AeKTp0HOB. 1109TOMy B ?atm xopowo OTKII4aHHNX 
Tpyftax 803MOMMO nonymenne KaTOAHNX 4aCTHIL TOM:a° 60.461110n CKO-
pOCTH, a CAeA0BaTeA6110, H peHTreHosowe Ay4H AOAWHN noAymaTbcR 
KeCTKHMH. TaKHe Tpy6tut C BNCOKHM saxyymom Ha3NBaKITCR WeCTKHMH 

Tpy6xamn. Ilao6opoT, Tpy6tcH CO 3Ha4HTeA6HNMH cAeAamH rasa moryT 
AaBaT6 nOTOKH KaTOAHUX 9AeKTp0HOB npn MeH6LUNX pawtocTRx 
noTelinnwtort H nosTomy cAymAT AAR nonymetwa 6oAee wirmtx 
penTreHoactutx Arlen (minow Tpy6tut). PeryAHpyn cTeneHb pas-
peweHnR B Tpy6xe, MOWHO peryntiponaTb WeCTKOCT6 Aasaembtx ew 
Arta. C Tavel-Hem epemeHH Tpy6tm HMeWT TeHACHHHW ytwAH-
11HBaTb CBOW WeCTKOCT6 BCAeACTBHe a6cop6ttnn rasa cTetwambi 
Tpy61w. Bo MHOrHX Tpyftax HMelCaCR npHcnocofteHHR, noationRamtne 
Aerial% HX MRF4e 6e3 BCKpNTHR H HOBOn OTKa4KH Tpy6lat (perenepat(HR 
Tpy6oH). 

'Epy6tm C Haxammamtwmcm naToAom npeAcTaawnca orpomnue npe-
HmywecTsa B cmucite yA06cTsa peryimpomn WeCTKOCTH Tpy61(n. Lb> 
CTaTOMHUM HCTO4HHKOM 9AeKTp0HOB RBAReTCR HaKaAHBa1011001CH KaT0A, 
TaK 410 BTpy6Ke MO)XHO Mien cambin BUCOKHn BaKyyM H n0Ay4aT6 Ka-
TOAHUn nOTOK BHe 3aBHCHMOCTH OT HaAaTaeMOn pa3HOCTH nOTeHnHaA08. 
lipHAOWeHHC 9TOn nOCJWAHen CAyWHT TOA6K0 AAR C0061110HHR 9AeKTp0- 

male mememon cxopocTH H, citeAmtaTeAbHo, AAR noAymewta peHTreHott-
MOM Arlen wememon WeCTKOCTH. 

TaKHM 06pa30M, OAHa H Ta xe Tpy6Ka C HaKaAHMOLHHMCR KaTOAOM 
MOWCT CApICHT6 AAR 110Ay4eHHR peHTTeHOBCKNX Arta AlOba wecT-
KOCTH, OnpeAeinleMOn HaA0WeHHIAM yCKOp5IC4JaHM HOAeM (ynpaBARaMiae 
Tpy6101). B Tpy6xax sToro Tana )KCCTKOCTb 6UCTp0 BO3paCTUT C B03-' 
paCTaHHeM pa3HOCTH nOTeHnHaA0B. OnNT nOKa3NBaCT, 4T0 CpeAHHn 
K094X4HUneHT nOrA010eHHR Arlen TaKOR Tpy6KH npH6AH314TeA6H0 
06paTHO npOnOpnHOHaAeH gy6y paatiom noTetntHawaa mewAy aHoAom 
H HaToAom V, T. e. 

( 106 . 1 ) 
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§ 107. Ilimpon pemTremoscmmx nymea 

'Com yx<e nepsue mccneAormasam perffreHOBCKHX 4y4efi (ZTOKC. 

A. A. ronbArammep H OT4aCTH C8M PeHTreH *)) BMCKa3MBaAH MbICAb, fiTO 
pemTremoscame Hymn CyT6 anexTpomarnmTHue BOAHM, moaturmaanimme npm 
TOpM0,KeHHH oucTpux 9ACKTp0H0B,yAKIN10MIXCA 06 aHTHKaTOfi, OfiNaK0 
pHA CBOACTB parrremoacamx etyma TpyAHo &Tao npammpwrb C HX B04- 
HOBOfi npitpojjotl. BOOfilfie HCCAefi0BaHHe60Ab1UHHCTBa C80fiCTB pemTre-
HOBCKFIX nymen Aamanoch C 608bUIHM Tmutom. acoro He yAamanoCb Ha-
010fiaTb oTpameme H npenomneHme pemTreHoscmmx nymen npa nepexojje 
H3 °Amon cpeAu B apyryro. PeHTreH cmor TOA6K0 o6HapymmTb cna6ue 
cneAupacceaHmapeHTreHoscmmxnymen,Tro,xonemHo,nermo6uno (AUX-
HMV. H HCX0fill H3 npeAnonomemma o aopnycmynapmon 14X npmpame. 

Oc06eHHum aaTpyamemmem Ana rmnoTeau BO4HOBOfi npmpoAu pent-
reHoscmmx nymen carman HeyAamm OfibITOB, npoTtenaHHux PeHTremom 
H panom Apyrmx mccneAomaTeneg C Ream o6HapymcmTb mmTepcpepemusw 
H fillippaKIMPO pellTrenoscamx nymeh. Alum 3Ha4HTeAbH0 noame 
((mono 1910 r.) BWACHHAOC6, 4T0 Anima BOAHM pexTreHoscmmx nymen 
3Ha4HTen6H0 MeHbIlle, mem y BlifiHM0r0 CBeTa H ymapactimonemiux Aria, 
H noaTomy nepsue onuTu RO ocymiecTaneHmm maTekepeHmmm 6MAH 
aapaHee ocywAeHu Ha meyAamy. 

iia30 OTMeTHT11,4TOyme Hoene OfiyfiAHKOBaHHH nepsux pa6oT PeHT-
retia, a HMeHHO B 1897 r., CTOKC BMCK83a8 C cospemeHHoft TOlfial 3peHHH 
H o6uTem npasmabHue aarnaAu Ha npmpoupeHTreHoscamxATICM.CTOKC 
CLINTail, 4TO 9T0 —KOpOTKHe 88eKTp0MarHHTHMe HMIlyAbCM, B03HHK8W-

Luxe npn peamom H3MeHeHHH CKOpOCTH 9ACKTp0H0B, yfiapHIOIMHXCH o6 
aHTHKaTOA. 9TO H3MCHeHHe CKOpOCTH ammaquieroca ups= MO)KHO pac-
CMaTpliBaTb KaK OCilafilleHHe 9ReKTpli4eCKOr0 TOKa, KOTOpMM HBAHeTCH 

neTamama 9ileKTp0H;OHOconpoBowAaeTcflocaa6nerimem CBH3aHHOr0 CABH-

My1811MCH 98eKTp0HOM MaCHHTH0F0 ROAN. 143MeHeHHe MarHHTHOPO nom 
mllAymapyeT B oapymmontem npocTpaHcme nepemenHoe anexTpmmecaoe 
none, aoTopoe B CB010 comepeAb 1161361BaeT HepeMeHH6fil TOK CMel.fieHHH, 

H T. A. BO3HHKaeT, COMCHO fipeACTaBileHHHM AlaKCBellaa, 35eKTp0Mar-

HHTHMfi HMIlyabc, KOTOpMfi paCHpOCTpaliffeTCR B fipOCTpaHCTBe CO CKO-

pOCTMOCBeTa. Mpe38614afiHOR pe3KOCTWO BOCTaHOBKe 9AeKTp0HOB CTOKC 

OfibACHHA CHe11084eCKHfi xapaKTep HMfiyabCa, 3aXBaTMBa10111er0 AHM16 

04eHb TOHICy10 npocTpaHcTmeHHylo 30Hy, H BNAeJI B 9TOM relaBH0e OT8H-

4He penTreHommoro mmnyabca OT 06ll4H0F0 CBeTa, KOTOphlfi TaK)(e 

HpefiCTaBASIeT C060fi 9.11eKTp0MaCHHTHMfi HMHyabC. 

14eROCTaTOK ACHOCTH B 9THX HpeACTaBAeHHAx H, FilaBH0e, He4OcTa-

TOK 01118THIAX fiaHHUX HOBeAH K BO3MIKHOBeHHIO H apyr0r0 B3N18,3fi Ha 

peHTFeHOBCKHe nymm, K KOTOpOMy BCKOpe ElpHMKHyA H CaM PeHTreH. 

*) Peurreu nonaran, OTO OTKpblible HM Apia HOOACTaB115110T co6oa Hp0A0Ab-
nbre caeroeue B011101. OAHaK0 OH He orcranaan sroro Harnnna H caHran Boa-
MONO1b1M H Apyrne TOJIKOBaHHH. 
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0I1bIT, OCyllbeCTBJleHlibIfl Jlay9 H er0 
IfleM. Y3101/I rly4OK petrireHOBCKIIX Arlen 

Pnc.232. Cxemaonarra Aays. 	D2--eann- 
Amble amacpparma,nmaeanminHe piaci nytiox 
peHnenonexHic ariefi; IC— HpHenan, Ha npo-
opannienucni penitence Kemper° Hp0HCIOAHT 
amppounia penTrenonacHa aytieli; PP— CPO- 

TollaaCTHHICa. 

332 micaPAKPAcliblE, VfibTPAOHOLIETOBblE H VEHTFEHOBCHHE 	(FL XVIII 

HpeAflOnaran0Cb, 4TO ATM 9TH IlpeACTaBASIOT C060fl 6bICTpOneTHIIIHe KOp-
IlyCKynbl, I10406HbIe KaTOAHMM 4aCTVILIAM. QUM° OTCyTCTBHe OTKn011e11101 

9THX 4pelareHOBCKHX 4aCTHILD AV' le B CHnbHbIX MarHHTHbIX 110MIX 

3aCTaBHJI0 IlpeArlOnaraTb, 4TO 011H He sapawenbi. Y. r. Bp9IT AOATO OT-

CTaHBan 133T/IfIA, 4TO peHTITHOECKafl LIfICTHfla eCTb COPAHHeHlIe I10.30- 

IKHTeAbH0r0 H oTpHDATenbH0r0 3apHAOB paBHCIII BenH4I4HbI, HeCy1104XCH 

KaK OAHO nenoe. B 9THX HAeFIX eCTb, HeCOMHeHHO, 3Ha4HTenbHan y6e-
11,14Te/WHOCTb: peHTreHOBCKHe ny4H BeAyT Ce6H, Ae/ICTBHTenbH0, BO MHOrHX 

OTHOIlleHMIX flOAO6H0 KOpIlyCKynaM, 0c06e11H0 Ilo CBOHM 

CBOACTBKM IlefirpOflbI, OTKpbITble rOpa3A0 11°3AI-tee. B nyvax PeHTreHa B 

ropa3A0 60nbIllefl CTelleHH, 4eM B CBeTOBbIX ny4aX, IlpOSIBAHeTCH KOpIly-

CKynflpHbIti xapaKTep ATINCTOft 9HeprHH, KOTOpaSI COrnaCHO COBpeMeHHIRA 

IlpeACTal3neRHSIM paCIWOCTpanfleTCH OTAeabHbIMH flOpM1151MH (KBatITaM/1). 
Pel1111TenbH0e 113MeHeHHe BarlISIA8 Ha Ilpflpagy pexTretioacKllx Arlen 

npoasoluao c 1912 r., KOrfla ITO MNICAH flay9 yflan0Cb OCTMeCTIMTb 
C HeCOMfleHHOCTbIO HaneHHe )1144WaKILHH peHTreHOBCKVIX Arlen. 

§ 108. AmivalcaHH peHneHoHcHitx aria 
Ha HpHvraammento0 pemence 

riemiKanta, COCTOHT B CReAy10- 
(PM. 232), BMAeneHHMfl pAAOM 

CBHHMOBbIX AflafroparM Di, D2, 
naAaeT Ha KpHCTannK H, 
XOACI CKBO3b Her0, AocTuraeT 
(poTorpaimplecKoft macTim-
RH PP. Ha rInaCTHHKe flOcne 
rIpOSIBJ1eHHH 06HappKHBaeTCH 
KflOMe HeHTpanbH0r0 IIATHa, 
COOTBeTCTBy1011ber0 flepBOHa-
4anbHOMy HarlpaBneHHIO peHT-
remopcKmx aria, NA npa-
BliabH0 paCI101113/KeHHbIX 

(pnc. 233). Flonome-
ime STIIX BIWAHe 
OflperaeneHO AAA APHHOr0 
CTal1/18 H MefflMICA, eC/141 
xpmciaaa clAtioro °mean 
3aMeHHTb KplIcTannOM Apy-
r0r0. 5113/1e11H10 9TOMy MOHCHO 
AaTb flOnHOe K13./1114eCTBeHHOe 

HCTOJIKOBaHHe, AOIlyCTHTla, 4TO peHTreHOBCKHe Aril! CyTb BOnIibl, 
HCIMITb1BalOIMHe AbappaKIIMIO Ha IlpOCTpaHCTBeHHOII pellleTKe, KIIKOBOR 
5113/151eTCH KpHCTann. itaCTBHTenb110, KpHCTann flpeACTaBlIfleT C060/I CO-
6paHHe aTOMOB, paCI10/10)KeHHUX B BHAe IlpaBHAIDHOR rIpOCTflafiCTBeHHOfl 
pellleTHH. PaCCTOHHHe MeKay aTOblaMH COCTalThfleT HeCKOnbK0 aHltTpe- 
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§ 109] 	OREKTPOITA.HR PEHTEEHOBCOIX AMR 	 333 

MOB (AAR mpmceranna mamemmot1 COAH, manpmmep, pace:commie OT Na AO CI 

pammo 2,814 	Ram(Aun atom peinencm CTaHOBHTCH memTpom paccemnms 

penTremomcmmx BO)IH, morepemTnum mewAy c000ll, H60 OHM B036y-

)KAaMTCH OAHOR H TOR ace ITHX0ABOUR BOAHOR. 14mTep(pepmpym memos 

COON, 9TH aonmu Awn no H3BeCTHUM nanpaanemmmm mamcmmymu, 

motopue BIONBalOT o6pasomanme OTAeAbHNX AHThpaKUHOHHUX nmTmuusem 

Ha ctpoTorpactmmecmoil nnammme. Ilo 
flOA0WeHHW H OTHOCHTeAbHOR HUTCH- 

CHBHOCTH 9THX FIRTHWIlleK MOWHO CO- 

CTaBHTb AeTanbmoe npeAcTamnemme 
o pacnono>menum paccemmatotumx uewr-
pom B mpmcTannmsecmon pelueTme H 

o npmpoAe 9THX memTpom (aTomu, 
aTommuerpynnu mn0mo1u).11omTomy 
manemme Al4paKITHH,HBARACb mam(nefl- 
IUHMHmenocpeAcTaemnumAomaaaTe.mb - 
CTBOMmonmomoH npmpoAu pemTremom- 
CKHX nymell, B TO we mpemm CTaA0 

OCHOBOR 9KCIlepHMeHTaAbHOTO m3y4e- 
01151 mpmcTannmmecmmx petueTox. Bna- 
roAapm OTKpUTHIO .nays OKa3aAOCI. Pm, 233. Zaysrnamma apncTanna 
BO3MONCHbIM He06131KHOBeHHO HA0A0- 	 HHHKOBOA 06MaHKH. 

TB0pHO mccneAcmaTb monpoc o cTpym- 
Type mpncTannom. B nocnennee 'Tema CPO npamenaloT K HCCAeA0BaHHW 

cTpoenna moneaynm B )KHAKOCTBX H AaWe rasax, ma6n1Aag AllippaKIISIO 

OT COCTaBHNX macTett monemynu. fleCMOTINI Ha TO, 4TO npm 9TOM Am- 

(ppammmommam mapTmma menee oTseTrimma, H B 9TOM caysae nonymamTcm 

mpahme mommue peaymbTaTu. 
OTmpuTme Jlays paCCMaTpUBBAOCI,  B cmoe mpemm mam ABH0e Aomasa-

TeellbCTBO B nanny BOAHOBOR, a He mopnycmynopnoll npmpoAm penTre-

HOBCKHX aria. B macTommee }weds MN anaem, 410 Amppammmommue 

ABACHHA moryT Ha6A10AaT6CH H C mopnycmynamm. K monpocy O BOAHOBOR 

H mopnycmynmpmoft npmpue nanysenmm MN mepmemcm mime (cp. § 170). 

109. Cnewrporpatimg peHTreHOBCKHX arieN 

1(apTmma, OHHCaHHan B npenvytmem naparpa4e, COOTBeTCTByeT 

Amcppammmm ma npocrnpalamemuoa petueTme, paccmoTpenmoa B FA. IX. 

Xapabcrepmal OCO6eHHOCTWO ee ABASIeTCR TO 06CTOHTeAbCTBO, 4T0 mini 

Aammom nepmmAe peWeTKH npu 3aAaHHOM manpaanemmm nepsnmmoro 
nymma ma6nmaloTcm mamcmmymu onpenenenaux AAHH BOAR. 

flosTomy ecnm ma maw mpmcirann naAaeT a6enunv peaTreaoacamft caeT, 

T. C. pemTremoacmma mmnynbc, smmmmanemmun COBOKyflHOCTH CaMUX 

pasm000pasmum AAHH BOAH, TO mpmcTann mbmenmT nnWb Hemotopme 

onpeAenemmue AAHHIA BOAH (momompomaTmsmpyeT HX). liao6opoT, eciat 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



334 HH.PAKPACHblE, XabTPAtHWIETOBblE H PEHTITHOBCKHE AY0H [r.a. XVIII 

nun:fawn penrreHosciall 'Wily/me 611H3OK moffoxpomanneacomy, 
TO rip"' nenoexodattam COOTHOWCHHH yraa nattering, AJIHHbr BOaHbi H 
nocToimHoft pewerfat Mbi He CMOHCeM Hafinsmarb mascHmymos, a .TIHWB 
pasHomepHoe paccesume. 

&au napannemamill nyHon pewrretioncianc Arlen naaaeT Ha Hof - 
Cradin, TO OT HammotI KpHCTaa.114HeCKOH rinoCKOCTH 6yarr Akupparifpo-
Balt arm. MaKcindym csexa COOTBeTCTByeT HanpanneHmo, onpen-
asiemomy aaHoHarini ripasHabHoro orpaacemw. YCJI0BHeM Hce asaHmHoro 
yotaeHHH aria, OTpaHCCHHbIX OT paufbix rinOCKOCTen, 6yHeT, oyeaffotwo, 

2d sin 0 = (109.1) 

rae d — paccromme • moistly CaORMH, 0— yron csonbacentuf Otononne-
Hue yrna 'manta Ao oc/2) H —HaYffla BOAHN. STO coommousenge 
Bpana, ubuteAefutoe 'mime H 10. B. ByabWom, pcasbniaet Ramie AJTHHN 
R&M MOryT HenbiTaTb ripaaftnbnoe oTpaHcerme OT Hpficeranaa npH Aaft-
Hom yrne naaemist. Bo.fmn apyroft Aa pacceitaalorcH 6onee HAM 
meHee pasnomepHo no Deem Hanpasaemum, Aasaff ;mum 06111,Htl 410H Ha 
rumen's-me H He npHauasi oopasosainuo mafccumptoe notlepHeHHH. 

Bonn mu weaaext HCH0Ab30BaTb aluppatuuno 
Ha icpsicranne .1051 nocrpoentisi CneHTpo- 
rpaWa Ansi peHrrefrosautx aria, TO He- 
06x0AHMO ripHHATb BO BHHMaHHe ynomfmy- 
'rya OCO6eyHoCTb.aetiCTEHR npocrpaffcmeH- .x, 
HOR 	 CyllteCTByeT HecK0.abK0 
lipHemoa, 1103BOACHOIHRX C HOMOLHb10 npo-
CipaHcrBeHHOPI pewerfaf yCTaHOBHTb An-
4walcuilomibre maHcHmymin AAR A1060t1HAMHbi 
BoJIHM. 

a) Mexoa witpoicoro nytifca 
(MoanH, 1913 r.), cocrotnufni B TOM, Hit 
firm Hanpanafifor Ha spitcrann unipOICHM PHc. 234. Cxema areicrporpa- 

pefirreHonomx Aria nO pacxuasiummcit nrwom, o6pasylouunt ece-
menuty umpolcoro lima. Or 803MONClible yrnm CROAbWeHHH• B TaKOM city-auxin/mina Al< peHrrefithicao6 Hae, coraacHo coonfoweinuo Bpsrra, aysm xpy6HH nytm napalm' Ha Kim- pa3H0H 

	 BO.rnibi OTpaaSITCR crana /( inHpox0 pacxoan- 	 noa pas- 
utHmcH nytHcom. Arm pa3H0A HbH*11,yr/IHMH H Mb! nonytmm Ha nnacriunce 

BOnnbi Orpancalorca Ha Hao6pawetwe panunx AaHHBOnH, T. e. cneinip 
tpoTOrtaacTifincy PP noR paa- peHrrelabacHoro Hmnynbca (plc. 234). Hbfmn yraaMn. 

RieTO,B, 9TOT 6bui HcriCurb30BaH B 
BbIX BeCbMa BanufbIX palSorax HO crieforpo-

rpaciwit peHrrefrouclotx Arlen. ES HacToautee spew oH }meet MUM 
Hcropfulecialff fthrepec. 

6) Metoa apauialoweroc:H (HavalouterocH) HpHcxanna, 
npti koropom firm napalm' Ha Hplicrann napannenbnum HyLIKOM, HO 
HplicTaa.a no spew' CteMFCH noxasawaercH npH nomount Hacoaoro mexa-
HH3Ma 0080patiliBadTCH TO B Ty', TO B apyrylo cxoporty), o6paarn 
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Poe. 235. CxeMa erremporpacInm 
penTrelioncHHx Arlen no meToAy 
xatialocHeroca xpncTaana. Y3KHR ny-
qOK penTreHosoncx nyveR, awe-
3aHHO AliactiparmamH DI a D2, Ha-
Aaer Ha xpiltrana K, noicalnthaemmil 
c nomouthio qacosoro mexamfama. 

§ 109] 	CHEKTPOTPAOHR PEHTITHOBCKHX.APIER 
	

335 

C nanpamennem nynna ecesamommue yrnw CKOMAKeHHR. BnaroAapa 

9TOMy Mbl mime no:1pm nao6pawenne cnexrpa penTrenoncnoro 
nmnyabca (pnc. 235). 

arm. metro. neaorr B OCHOBe no-
D 	

A, 
crpoemn cospemennbIX pewrrenon- 
CKVIX cnewrpanblablx npn6opon. 	 0, 	 'as 

YKaaarlam npliemu CAyANT AAR 	
J4 

nuneaernia onpeamaemnax AAHH BOAH 

perarelloacma symea (Aorioxpoma-
TOpb1) HAH AAR onpenenemin AAHH BOAR 

motioxpomarmecimx aynen (cnekrpo-
meTpb1). 

BamthetAwnm npnmenennem pentre-
noncnon cnenTporpalmm SIBARIOTCR 
laccnegonanna c nomommo penTre-
HOBCKPIX nrien crpymypta }gamma-
AOB (a B nocneallee 'Tem H hici-

Aexyn) H onpenenuale napamerpoa 
xpncrannmecnon penienui. B TeX 

caymamx, Kona MM pacnonaraem mcmoKplicragnams AOCTaTORHIAX paame-

poe, HONCHO nplamenwrb AAR TaKHX pewrrenocrpyrrypnmx nccaenonannfl 
mem], flays (§ 108 , ncnoabaya monoxpomartmecame pennenoscnme arm. 

PFIC. 236. Cxema cnexTporpa.mi peurmacgax ay- 
qa no meToay paaaimmx opneirramui ximicramot 

B cnymae mpicrannivecum nopoluKOB rum nonmplicraanumectua 
Tea urpynrypnoe nccnenonanne MOHleT 6b1Tb manoaneno no meToay, 

npeAnowelmomy B 1916 r. Ae6aem H lliepepom, a Tatme Xenitom. 

Monoxpomannecm4 11  nytion penTrelloacaux area nanpaannenn Ha 

CT0.116HK npeccoaaonoro apucTaiumnecnoro Il0p0111Ka HRH nanogny H3 

nominpucTanannecnoro marepnaaa (poe. 236); paanntmme mancranalual 
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336 nnePniaikenuxo rnbTnaononeTonuemnenTrenoncxnennnn 	ay . ' 

npenapaTa mmexa eceaoemoweue opnenTanmn, Tax nTo• mamma 
nynox o6paayeT C xpncTannorpacimecnumm nnocnocTamn camue pian0-
o6paanue yrabh Arm aanannoR menu Bonnet A bapaeaTcn OT pas-
annnux xpncTannorpacininecxxx nnocnocTeR, cooTeeTcTaymInnx pas-
aninum enanennam 0 non paanumn yrnamn (CM. 109.0, AaBaH Ha 
cOoTonnenxe, oxpywannueft npenapaT, cooTeeTcuipoungio nnOpaxnnon- .  nym mapTnny. PHC. 237 eocnpomeaonnT nonynennym penTrenorpammy; 
B uenTpe armee urea npamoro nytwa; enpaao &nee° pacnonoweau 
co! oTpawetunnx aria, npanem Kamm,' napa cpaimeTpninuax came 

Pnc. 237. PenTremorpamma, nonyttemag no oceme0HC. 236. 

cooTneTcTayeToTpawennx)oTnpncTannorpa4mnecxmx nnocnocTenonnpro 
onpenenenuoro nanpaenenna. Snag nanny mum A n memepaa yrnu 
oTpawenns 0, mu mowem d HOMOLIHAO TaKOR penTrenorpammu ycTano-
enTb cippaypy mimpoxpncTaannnecxxx oftenToe, Kamm aannaTce 
60nbmnecTeo meTannoe H ApyrNX TeXHINeCKHX MaTepH4A0B. 

ECAH npu liccnenosannax penTrenoacanx aria B )(anemic Awlipax-
nnonnon pemeTan ncnonbecwaTe mcmycmemnym tmoacylo pemency C OTHOCHTeAbH0 rpy66Im HepHOADM H HaflpaBHTb Ha Hee penTreHOBCKHe 
ATM MAA yrA0M, 6AH3KHM K 900, TO BO3MOWHO Ha6AKVMHHe AMtpaKUHH 
OT HAOCKOR peMeTKH, T. e. C MaKCHMyMaMH, COOTBeTCTByMAAHMH BeeM 
AAHHaM BOAH (cp. § 48). 

14C110/163089HHe HamomHoro nattering Ha nnome pemem nomm- 
ZHAO OflpeaeAHTE, AAHHy BOAHM peHTreHOBCKHX Arlen C 6o.annion T04.- 
HOCTMO. ITOBT0pAH ince Hamepeim C npocTparicTaeHHoR peunixon 
KaMeHHOR COAH, HONCHO 6MAO HO H3BeCTHOR ammt peH7reHOBCKkx Arlen 
TO4H0 OripeAeAHTb HepHOA peMeTKH KaMeHHOR COAH, T. e. paCCTOHHHe 
MeWAy COCTaBAAKMAHMH 9Ty peUMTKy HOHaMH. OTCMAa yAaAOCE, HaRTH 
TO4HOe ananenne !mom monexyn B rpamm-moaeHy.ae, T..e. 4HCA0 ABO- 
raAp0. 8TH onpenenemun' 4HCna Aaoranpo cnnTamTce camumn HaAeW- 
HUMH. COrAaCHO HM ' COBpeMeHBOe 3HalleHHe 4HCAa ABOraAp0 upturn- maeTcsi 6,025 • 1023, einem npeathero 6,06 • 1028. 

110. CUJIOEMHOA penTrenoacxrd cnerrp. Honsurne 
o xaparrepactriecanx ayqax 

MeTaau, yHasaHHme a npenbtaymem naparpacke y  HO3BOAMOT Hccnefaci-
BaTb xapaHTep cnetapa pentrenoscHoro HmnyAbca none a Tom pique, 
Koran umnynbc nenneTce e6eamma, T. e. A3e7 cnnounion cnenTp. 
Tann xapaxTep HMCCT cnexTp peHTreHoacmx Apia, noaralou.nuccH 
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§ 110] 	 CflA0WHOfi PEHTrEHOBCK101 CKEKTP 	 337 

	

B 06M4HMX yeA0111121X B pel1TreHOBCKOfi 	Tpy6xe 	TOpM0WeHHH WICK- 
Tp0HOB 3/papaw,' 06 BHTHK3TOA. 143MeHeHHe CKOpOCTH 9AeKTp0Ha npo-
HCX0fiNT npn 9TOM cnynanmam nyTem, H o6pa3rw1IIeecsi Hanynenge 
npencTannneTconepinennoHeHpaBHfibHM#nmnynbc,sxnnnanenTnunCOBO-
xynnocTn pa3mo6pa3rlux AAHH BOAH. OAHaK0 Hapmay C TaKHMH 

nmnyabcam, Ha6mmweTcg H ropanno 6onee mormxpomameame Huy-
name. IlpH 6om6apAnponxe arnmaTona snexTpoliamil onpeunelmon 
CKOpOCTH HaonmAgeTcn cneArwnee ggnemw: nim nexoTopon CKOpOCTH 

snexTpotion, BeAH4HHa KOTOpOfi onpeneaneTcg gewecTimm aliTHKaTOA8, 
nocam***1 CNIHOIMITC51 HCT04HHKOM 1104TH morioxpomaTimecnix Arlen, 
AAHHa BOAHM xoTopux xapaterepHa AAA A3HHOr0 aRTHKaTOAa. 5TH Ay4H 
06213aHM CBOHM npoimxoggammem nponeccam BHyTpH aTOMOB gewecTga, 
H3 KOTOpOr0 cnenan aHTHKaTOA• JIAK Toro mamou 13613118T6 9TH HMO-
aeccm, Tpe6yeTcn H3BeCTHaA MHHHMaAbHaR sHeprnsi, xapaxTepHas Anfl 
BellteCTBa aHTHKaT0Aa (CM. § 206). lionynalonwecH mcwoxpomaTmeowe 
arm xapaxTepHapoT awnecum aHTHKaT0Aa H HOCAT noTomy Hanalime 
xapalmepunnugeocux. 

B HacTofimee ppm, nocne yminonawing MeT0A0B pulTrenogucon 
cnexTpowcomm KOHATHe WeCTKOCTH MOWeT 6uTb sameneno 6onee onpe-
AenenHum nomallem AAHHN BOAHN. B COOTBeTeTBHH C 9THM xapamre-
pncawnecmie grin Ammoro nelmgcma mu onpeAengem tax arm, Itmelo-
nine 011peAelleHHy10 Awnly BOAHN. 

PeliTreHOBCKHfi 6e./16114 CBeT, ncnymmemun oftnuon Tpyolcon, npen-
CTaBABeT C060fi COBOKyHHOCT6 Are* pA3AH4HMX AAHH BOAH H, caexto-
BaTenblio, paaammux >KeCTKOCTefi. KOrAa MM ronowim 0 >KeCTKOCTH 
TdKHX nrien, TO HMeeTCH B BHAy Hexcrropan cpeming neannima, xapaH-
Tepnayromaa rammym nacTb paccmaTplanaemoro Hmnynbca. B 9TOM 
cmucne MOBCHO r0B0pHT6 H 0 xaxon-To cpeAnen Amme nonxu, xapax-
Tepwrowen 9TOT mvinyabc. B MOM carme MOWHO yCTaHOBHT6 ellB3b 
mewny sTon cpeaHeft AAHHOfi BOAHM Am  H yCKOMIKAHM:Hallp51WeHHeM17, 

HBAONWHHWM Ha Tpy6Hy• OnmT noHaammeT, 4TO flpH6AHWeHHO 

	

Air' V • 
	 (110.1) 

B COOTBeTCTIMMI C 9TOM (Popmynon H Inapmy.non (106.1) MM moWBM 
HafINCaT6 COOTHOHleHHB mewny 1(0900BMHBHTOM nor/Toweling H AABBOR 
BOAHM 

	

— xs, 	 (110.2) 
T. C. xos(IxOnTimeHT nommuunta npn6aHaHTeabHo nponommioHmen 
Ky6y AAHHM BOAHM. MAK HBCTByBT H3 9T0r0 COOTHOUleHHA, BIDIBeAell-

HOr0 H3 011MTA, KOrAO11(fieMOCT6 ApIefi 61ACTp0 yMeHbIllatTCB rIpH 

yMeHbilleHHH AAHHM BOAHM. IDAHaxo Ann KaWAOTO BelAeCTBa cyliKe-

CTBTOT 06AaCTH AAHH BOAH, B KOTOIMAX KONIOWAHHe pe3K0 B03pa-

CTaeT (B 8--10 paa) npoing Hopmawmoro xoaa (CeJleKTHBH0e IMMO-
MeHHO. 3/H 06/1aCTH COOTBeTCTBylOT o6nacTnm xapaxTepHcTimeciwro 
Haarlem*, (CM. § 210). 

22 3aK. 2178. r. C. J18874020pr 
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338 HHIPAKPACHblE, YabTPArPHOMBTOBblE H PEHTTEHOBCKHE nY4H Ira. own 

§ 111. 011THRa penTreHoracsux aria 

TpyAHOCTH o6Hapy)semis BOAHOBIAX CROFICTB penTrelioacsllx ay4e11 

CBS13alib1 C spessbmatimotl MaAOCTWO AAHHbl 41X BOAfibl. )1et1CTBHTeAbH0, 

HamepeHHH naHH BOAH penTrellOBCKFIX aria nosasbnialar, 4T0 ripli 

06b1411b1X penTreHoscsllx Tpy6Hax Mbl HMeeM Aeno C BOARIIMH, AA111111 

soTopbuc HamepsieTcs aHrtrpemilmil, T. e. B messy pas mellbuie, 

ARNIM BOAH1,1 BHAHMb1X Arlen. 
XapasteplicTinecslle arm p88HbIX 9fieMetITOB Taiose umeloT AAHHb1 

BO11H Toro ace nopsasa. Kaatautl 9.11eMeHT o6aaaaet HeCH0AbKKM11- rpyn-

naMH xapasTeplicTinecsilx nysell, ripitsem HCeCTKOCTb 1TOCAeAHHX B03- 

paciraeT no mepe nepexona K en8mel-1nm c 6onbunim aTosuibmi Becom. 

ECAH CpaBHHTb Meway co6oR Halloonee niectiale xapastepitenralecslle 

arm, TO, Hanplimep, BAR Mg 6y.IteM HMeTb AMItly BOAHLI 9,5 A, Ansi 

Fe— 1,7 A, A1fW Ag — 0,50 7i, Ran W — 0,18 H AAA camoro Time- 

aoro saemetiTa— ypalia —0,10 A. CTOAID sopoTsaa naHHa BOAHbl H 

COOTBeTCTBeHHO orpomHas sacToTa rpm:toast K TOMy, 4T0 Ha nap:lull 
riaati aucTynaeT sopnycsynsplluft (ssallToablii) xapasTep pelitretwacsitx 
ay4et1 (CM. ra. XXXIX). 

flosTomy Tpe6yloTcs cneusianbrible, Tpyiraio ocyuiectammble y81108101 
011bITa, KOTOplAX BOAHOBOti xapaxrep peHTremoacsitx Arlen ripe-

51131ffleTCH orieTallao. TeM He tieHee, sa nocnentine raabI 1561411 cite/lama 

60.1113111He ycnexll B 9TOM Hanpaimemni. 1103HaKOM11MC51 C Hecsonb-

MIMI! OCHOBHbIMH (pastamil H3 9T0f1 06AaCTH— 011THKH petareHoacsilx 

nymell. 
a) lipaiiXbH00 oTpamieHlle. 06614Has 3epKaAbHall 110DepX-

HOCTb rpy6o alepoxosaTa AAA pentreHoscswx ny4et1 1.1 TO1113K0 npH 

nanemin non oseHb CK0A1,311111,1491 yraom MONCeT AaTb TIpaBleMbliCle otpa-
m(enne. TaKoe oTpasienile 6uno onpenenello Ha oniame; spots Toro, Ha 

9TOM mie ripInnuine ocnoaatia otpaisameabllas AHOIIKHHOHI/a51 peinetsa 

(cm. § 48). 
5,pyroll cnoco6 noaymemis npaaliabHoro otpara(emis ocyuiecTllasetcs 

B °flute gays, me oTparacalourati noilepxHocTblo SIBARIOTCH KWIC/MAO-

rpacimneothe HAOCKOCT11, B KOTopux aTOMbl pacnoaoscellu Topton° 

6onee npaBHnbno (o6pasyloT HecpasHeHH0 nysuipo 11AOCKOCTb), sem 

BCAKaR HCKyCCTBeHHO 0T11OAHp0B8HH8A naocsas 110BepXHOCTb. 

6) 11 penomaeHlle. rIepable ysaaathis Ha Hamillile npenowleinis 

peirrrelloacmix Arlen c6Hapyoulailcb B OTCTyllAtHHH OT yCA0B11/1 Bpsrra, 

onpenenslowero nonmsellHe maocHmymirai npll AllePp8K11.11H B spHcTaa.ie. 

3TH oTcTyrinernis Hall1AH ce6e ofStscHemie B A011y1UeH1111 npenomneHHs 

aysell opIC8bixofe 113 splicTanaa. OTClaaa MOMMO 661110 01.1eHHTb Timm-

3aT8Ab npenomnemis pentreHoscstix Arlen. OH OKa3a.3C11 merabule enra-

HICHbl. B COOTBeTCTBHH C 9THM yAa.30Cb OCylaeCTBHTb Branum TIOAHOPO 

sHyTpelillero oTpancemis Ha rparnille BO3AyX — cpena. TaK, Hanplimep, 
Ha rpalillue BoaAyx—CT81010 npeneabHutl yroa nonyiniacs pattHtilM 11'; 
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§ 1121 	 IHKAAA 3ABKTPOMATHRTHMX BOAH 
	

339 

OTCKOA MOWHO ouno TO4HO onpeAentrrx 110Ka3aTeAb npenomneHma peHT-
reHoacxnx Arlen B cTeme. 

fia6awAanoch TaKWe npenomneHme B CTeKAHHHOft nplisme, Ha HOT°. 
pyw naAan pacxoAm1.011ca nywoH peHTreHosma Arlen. HexoTopue 
Arm nytwa naAanH noA yrnom, 66Aburnm npenenhHoro, H HcnutusanH 
nonHoe HliyipenHee oTpaweHHe,ApyrHe npenomnanHcb B npHame Hounm 
pasnomeHu B npHsmaTHHemora cnexTp. TaKHM o6pasom yAanoch Ha6am-
AaTb H HsmepuTb AHcnepcmo pewrreHomou Arlen, T. e. 3aBHCHMOCTb 
nomasaTens npenomneHma OT KAHHU BOAHM. OTAH4He noxasaTena npe-
AOMAeHHA OT eAHrmnin BeCbMa mono 0 InecTom KeCHTH4HOM srmice), 
pasni0ne ncwasaTenen npe.nomneHHH AAR pasHuxAmmiBOAH ewe menblue; 
B CBABH C 3THM cooTaeTempouthe Hsmepernmi aunonHeHu AOBOAMIO 
rpy6o. 

§ 112. [than saelapomarminimx BOAH 

Bee npeAuAymiee noicasuaaeT, 4TO pexTreHoscrcHe Arm npeAcTa-
BAAMT C060R enercrpomarHHTHue BOAHM, OTAH4aK4OHeCH OT ofttmoro 
CBeTa AHLUb men manoh Anima. ()Armco pasHoo6pasHe AAHH BOAH 
peHTFeHOBCKla nyveft HpesaumatlHo BeAHKO. 	06M4H0 AAHHa BOAHM 
pewrreHoHoorx Arlen B COTHH H TMCB4H pas MelibIlle 	BOAH cseTa, 
TO BO3MOWHM H ropamo 6o.nee manure pexTrerroacxHe Arm, COOTBeT-
cTaywwae 6onburefi AnHne BOAHU. TpyAmoc0 Ha61110ACHHH 3aKAIO-
ImeTcH B TOM, 4TO OHM 011eilb nem nornomicaca Hcemir TenamH, npH-
OnHwancb B 3TOM OTHOIlleHHH K xpaRHHm yAhTp0110.FleTOBMM aonHam. 
2,eACTBHTeabH0, nprummaa mepu npeAocTopowHocTH, Heo6xummue npH 
pa6oTe c TaKHMH nem nornouram0mHca Ariamm, yAanoc6 HaftioaaTb 
pexTreHourcHe Arm, AO mime BOAHU saxmaume B oonacm., xoT0PP0 
mu o6osllavanH KaK 0611aCTI, yinApaipHoneTa. 110HHTHO, 4TO B TaKOM 
cnymae HeT HHKaKOCO pas/mmHg mewAy pellTreHOBCKHMH H ynrapacptio-
ACTOBMMH nymamH. To HAN nHoe HasaaHHe AAR HID( 3aBHCHT OT cnoco6a 
11X BO3tyWileHlUl. ECAH sosoywaeHHe nyveft COOTBeTCTByeT MeT0AaM 

BosoywAeHHH percrreHoncim aria, T. e. norixorwm K TIMM MSICKHH 

Aymam CO CTOpOHM 60Aee WeCTKHX, pellTreHOBCKHX, TO NIN Ha30BeM 

nonyveHHue Arm perareHosciormH. ECAH, Hao6opoT, BO3HHKIIIHe Aral 

BM3BaHM HO COOCO6y, npruraTomy Ana HosoywAeHna ynxTpacpxoneTa, 
T. e. mu noAxoAHm K HHM CO CTOpOlibl eure 6onee allHHHMX ynhTpa-
003eTOBNX Aria, TO 11X ecTecTaeHHo OTHeCTH K yAbTpa4moAeTy. 
06AaCTb MeWAy pelareHoecicHmH H yAbTpaipHoneToHumir ArlaMH B Ha-

cTosawe apema sancumeHa 0Conbaer), noAo6Ho Tomy KaK sanonneHa 
06.11aCTb MeWAy repxosumn H H4paxpacHumm nymamH. 

B CT0p0Hy Hawlonee KOpOTKFIX BOAH mama He oopumeTcH Ha 
)KeCTIOIX peHTreHoncxxx Arian. He roeopa ywe 0 TOM, 4TO yrienwreHme 
WeCTKOCTH periTreHoulmx Arlen nyTem yeenHireHHa ycloopsnonTero 110- 

umulana 1103BORHT OPOUNHyTh HTy rpaHruly B CT0p0Hy KOpOTKIIX 

BOAH HeorparimmeHHo Amex°, mu Hmeem B npirpoAe ropasAo 6o- 
see KOpOTKHe BOAHM, gem o6utonne peraremorime. 3TO --i-ayma 

22* 
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340 FIHITPAItPACHUB, TAbTPA4H0ABTOSIIII H PEHTTEHOBOKHE Ann Ira. XVIII 

pa,allOaKTHBHNX seucecTs, HoTopme n0 citoeil ripmpwie COBIlaAalOT C pewr- 
TeHOBCKIIMH BOAHaM11, HO OTAIPIBIOTC11 ewe 60AbWen WeCTKOCTI310. Pasno- 
o6pasHme paiwoawritowe Heweccsa licnycHalot T - 11374H paammnion AAHHIA 

BOAHIA: OT TaKHX, KOTOrIble tante Heito'ropmx pem'reHosclox 1302111 

(T-arm, HcnycHaemeze noacatem), AO Arlen, amnia BOAHIA motopux 
B COTHH pas Hopome coon NfeCTICHX Ha 0661 11HIAX porrreHosciatx aymeil 
(raymit, HcnycHaemble Towles C). 

TaKHM o6pasom, wicaaa 9ACKTp0MBEHHTHIAX BOAH npectcrasaneT co6c41 
Henpephffillo aarionHerwylo rpamaimmo OT 6eCKOHaIIHO AAHHHbIX saucrpo- 
MarHHTHbIX BOAH (COOTBCTCTB3/10111,14X HOCTOHHHOMy Toxy) AO BOAH, AAHlia 

KOTOpbIX HamepHeTcH TbICHIMbIMIt AOASIMH aHrcTpema. KoHymo, He HCKAIO- 

IICHa BO3MOWHOCTb CylLICCTBOBELHHA ewe 6onee KOpOTKHX BOAR. TaK, 

ripH npoxoxwieHHH HocmilHeciow: Arlen, npeacTammuoimax c000tt HOTOK 

HopnycHya, Hecyumfaca CO CHOpOCTb10, 6AH3KOB K CKOpOCTH CBeTa, 

o6pasporcii 011eHb HopoTHott AJIHHIA BO/11bl. 
Caempotmasi amarpamma maes npemciraHaeame 0 nen unaum Haut

TpomarmiTHwx BOAH (pUC. 238). Ha sepxHeil cTopoHe amarpammw maHa 

ro" to" to" to" 10" TO I0s it 10 v 	10 V 10 2 	101  10-3  t04  fis 

PHC. 238. Wsaaa sawapomarmrniux 

AAHHa BOJIMM, mapaacemaH B alircTpemax (1 A r- 10-8  cm), Ha Hmathett — 
HaumeHoHatute BOJIHIA. Flepempusamte o6aatreil, noicaaaHHoe Ha pHcymte, 
yHaabmatr, CK0Ab ycaosHo 910 aenemie Ha 06/1aCT11. BBHAy orpomHoro 
muariaaoHa HaHecemmix Ha many AJIHH 1302111 oHa Hao6paweHa B 

pu4nu4ecHom macurra6e. V
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OTABJI VI 

CKOPOCTb CBETA 

r JIABA XIX 

CKOPOCTb CBETA H METO,I(bI EE OIIPMEJIEHla 

§ 113. 3na4enne OHNTOB HO onpenuennio CKOpOCTH CBOT& 
H nepnan nonwma rumen 

3aAa4a onpeAenemma CKOpOCTH cBeTa npmnamemmT K mmcny BaW-

Heflumax npo6nem OHTHKH H 4PH3HKH moo6wg. PellleHHe 9TOH 3aAa4H 

memo orpommoe npmmmanmanbnoe H npamimmecmoe 3Ha4eHHe. YCTaHO-

BaeHHe Toro ISKTa, 4TO CKOpOCTb pacnpocTpanemmm cmeTa KOHe4H8, 

H mamepemme 9TOH CKOpOCTH cAenanm 6onee KOHKpeTHNMH H HCHNMH 

rpyAmocTm, cTomwme nepeA pasAmmmumm onTmmecmmmm reopmmmm. Hep-
mue meTosu onpeAenemmn CKOpOCTH cmeTa, onmpamwmeco ma acTpomo-
mmmecmme ma6mongmmm, cnoco6cTmomanm co cmoen CTOpOHN HCHOMy 

HOHHMaHHIO 4HCT0 aCTp0HOMH4eCKHX monpocom 0 3aTMeHHHX OTAaAeHHNX 
CBeTHA H 0 roAmmmom napannamce ameaA• Tommue Aa6opaTopmue meTum 
onpeAenemmm CKOpOCTH cmeTa, mupa6oTammue BROCAeACTBHH, mcnonb-
symacm npm reoAeammecmon clams. TeopeTmmecmoe o6ocmomamme H 

smcnepmmemTanbmoe HCCAeA0BaHHeoRTH4eckmx cnymaem npmmAmna ;Ion-

nimpa cAenamm BO3M0)KHUM peinemme saAamm o nymemux CKOpOCTHX cmeTmA 
HAN ABHHqUIHXCO CBeTAIRHXCH M8CC (npoTy6epammu, KaHaA0Bble arm) 

H npmmenm K mecbma Lumpommm acTpomommmecmmm 0000wenmam. Cpa-
BHHTea-10e msmepemne CKOpOCTH CBeTa B HyCTOTe H paaammmux cpeAax 
nocAymthno B cmoe mpema B xamecTme experimenium midis mewAy BOA-

HOBOfl H mopnycmyAmpmon TeOpHAMH CBeTa, a mnocneAcTmmm npmmeAo 

K ROHHTHIO ITTH1080/1 CKOpOCTH, mmemmmemy 6onbunse amanemme 

B COBpeMeHHOft KBaHTOBOR 4m3mme. CpaBHeHHe CKOpOCTH pacnpocTpa-

HeHHA CBeTa C KONCTaHTOH C MaKCBeAAOBCKOR TeopHH, o6osma4ammnek, 

C OAHOR CTOPOHN, OTHOUWHHe memmy 3AeKTp0MaTHHTHUMH H 9nem-

TpOCT8TH4eCKHMH eAHHHHaMH sapoma, a C Apyroll—cmopocrb pac-
npocTpamemma snemTpomarnmTmoro nonm, curpano mwmmeftwym pow, 
npm 060CHOBaHHH 3AeKTp0M8FHHTHOR TeOpHH atm. Flamomem, monpoc 

O HANAHHH AOHMeHHH cncTemu H8 CKOpOCTb pacnpocTpamemma CBeTa 

H BCH 06111HpHag COBOKyDROCTb CBH3aHHNX C HHM smcnepmmemranbmux 

H TeopeTmmecmmx npoftem npmmenm K cpopmynmpomme 9HHWIeRHOBCKOr0 

npmmmmna OTHOCHTeAbHOCTH — owuoro H3 camux 3Ha4HTeAbHUX o6o6- 

cumin TeopeTmmecmoR CIMONKH, mmemmngro HCKAi09HTeAbH0e AHalleHHO 

H AAH 043HKH H AAR 0,1A000IPHH. 
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342 	RKOPOCTI4 CBETA H METOAM BE OnSEAEAEHHa 	tn. x 

OcHormian Tpy.amocib, Ha NoTopylo HaTaalCHBaeTC51 9KCilepHMeHTa-
Top runt oripexenem cxopoc TH pacripocipanexag arra, C13513aHa 
C Orp0MHbIM mayeamem 9TOR BeJIHM41Hbi, ITIMBOASILLIOR K coBcem HHIAM 
macmTa0am °num, mem Te, HoTopme HmelOT mecTo B xnaccHmecxxx 
(pH3H4eCKMX HHmepeHHHx. 9ra Tpyx.HocTb Haim ce6H 3HaTb 	nepHux 
Harnitax nonblmax onpeHenemti cK0pOCTH CBeTa, ripeanpHtifaux 
Faxmacem (1607 r.). Chiba ramifies' COCTOfla B CneAy10114em: Afia 'mom- 
AaTeAfl Ha 60.4bWOM paCCTOBHHH Apyr oT Apyra CHaoHceHu BaKpbtBaKr 
LHHORCH (0oHapmmH. HafinfoxaTemb A ompuHaeT (Imam); mepea HasecT- 
Hbifi npommyToK spememi cBeT ,aonaeT AO Ka6nioxarreem B, BoTopbact 
B TOT We 1410meHT OTKplABaeT CBOR 14011apb; cnyCT51 Hexotopoe BpemB 
9TOT cHrHan A041AeT Ao A, KoTopm41 momeT, TaKH11 o6pa3om, OTMeTHTb 
BpeMH 	np0Texwee OT MOMeHra nCiAaMil Hm Carl-Lana AO MOMeHTa B03 - 

Bpaimem nocamero. lipeHnoaara% 4TO Ha6aloaaTeim pearappcm Ha 
cHrHax M21-108eKKO H 4TO CBeT ofina.aaeT OAHOR 	TOR ace CKOpOCTb10 
B HanpasneHHH AB 14 BA, noaymi4m, 4TO nyTb AB+ BA 2D CBeT 
flp0X0AHT sa Bpems T, T. C. CKOpOCTb cBeTa 	 BTOpOe H3 
citenaHHux AonyuieHHR MO>KeT C4HTaTbCfl Becbma ripasaorloAoRablm. 
CoBpemerwasi Team OTHOCHTeAbHOCTH BO3BOAHT aaace 9TO Aonymetwe 
B npinialin. Ho ripearionosiemie 0 BO3mommoCTEI niTHOBeHlio peartipo-
BaTb Ha ciirHan He COOTBeTCTB3'eT AeRCTBHTellbHOCTH, 	nO9Tomy npH 
orpomHon cHopocra 	nonbaxa Famines' He apHaena RH K Kamm 
pe3yAbiaTaM; no cymecTBy, HamepfillOCI, He spew! paclipoCTpaHeHim 
cHeTosoro cHrHaaa, a apemx, noTpameHHoe Ha6aroaaTenem Ha peammo. 
n0A0M(eHHe momato yariumb, eC:as HaRaloaaTenn B samemurb 3epKallobi, 
orpascalowom CBeT, OCB060AMBILIHCb TaKHM o6pii3Om OT 0111H6KH, BHO- 
CHMOM OAHHM H3 Ha6moxaTeaefl. 9Ta cxema HamapeHHH ocTaxacb, no 
cymeCTsy, non! BO Bcex COBpeMeHHbIX na6opaTormbix npHemaX onpe-
generals CKopocTif cseTa; OAHaK0 BHOCACACTBHH 661.411 HaRAeabi npe-
BOCX0,11FIble npuembi perHcipau,sx cmnianoB H inmeperms npommyTKoB 
spemem4, 4TO H 1103BOAHAO CoRpeACAHTb CKOpOCTb CueTa c slocraTomHoR 
TO4HOCTb10 Aa>Ke Ha CpaBHHTeAbH0 He60.3bLIMX paCCTOHHHHX. 

§ 114. AcTpoNomatiecime meroam onpeaeaerma CKOpOCTH cam 

a) Oapeaeaeime CEOpOCTH can RO 6aroaeRHAM 
cnyramca lOnaTepa. nepHiam Tutu-thud °ripen/rumen( CKOpOCTH CBeTa, 
AastuHm HaxexcHyro 41,144)py, 6AH3Ky10 K colvemeHHoH, 6wao onpeHeae- 
• HaTcHoro acTpoHoma OnacIm Pemepa (1676 r.), paogramero 
B ilappmcHoft oftepHaTopm. AleToH Pemepa, ocHosaHHIAR Ha acTpoHo- 
mHmectaix Ha6MOACHMAX, OTAH4aeTal 	32.MIACAy oT cxembr raamesi, 
coraacHO KoTopoil CBCTOBOR caraan ripoileauBaerr actAtmtyrnbta Tb, 
HCX0A51 H3 TO4KH A H BHOBb Bo3BpawasiCb K Hen (cm. en. XXI). 

YAatia PeMepa CB513aHa C BCAMO)KHOCTb10 110Ab30BaTbCH cs4eHb TO4 - 

HUHN «qacam41», pacrionoscemibmill Eta orpomEloirt paccTommit oT HaRmo- 
aaTeAB. P0Ab 41aCOB MONCeT BIABOAHHTb 41406041 nepHoAllmecicHR npolaeCC. 
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114] ACTPOHOMHMECKHE METOAN OTIPEAEAEHHH CKOPOCTH CBETA 	343 

B Ha6immemmx Pemepa ncnommoamm nepnoannemm nowropmcnneecn 
aarnenne CHyTHHKOB /011HTepa. 

Pemep na6moaan, MTO npoMe)KyTKH meway nocneammTemmumn aa-
TMeHIMMH onaammuorca HecnonMCO 66.116WHMH, KOPTha 3eMAH B csoem 
aBHWeHHH yaannerca OT lOnnTepa, nem 'comm. oHa 
flpH6mmaeTca K HeMy. PeMep 061D5CHHJ1 CBOe 

Ha6nnmeHue, y4Tfl ,11,0110.11HHTenHOE npema, KOTO- 

poe B nepaom carme (yaaneHHe) aonamo 6mrb 
npn6anneno, a BO BTOpOM (npnonmxerme) OTHRTO 

H3 apema ,' HCTHHHOTO o6pamerma airliftKa BO-

Apyr /011HTepa. PHC. 239 noacHaer caaaanHoe• 
TaK KaK Hewn o6pamemm cnyrimna HeBeJIHK 

(1,75 CyTOK), TO 3/imam-man paamma 31,a)Ke B Han- 
6oaee ollaTOHMITHble MOMCHTbI (TOHKI4 A H A ') 
He npeaumarr 15 cexyHa (CKOpOCT6 3emnn Ha 
op6Hre 30 Km/cm). Ilosimmy AnH nonynemm 
HanewHoro peaynbraTa Hao/HalleHMH BeAHCb B Te- 

geHHe ricer° roaa• 
06o3nannm mepea 11, 	npomemymm me- 

w/1y no cneacmarenbmamn 3aTMeHHHMH 3a nepHoa, 
Roma 3emna nepexoanT H3 nonowenna npornao-
CTOMMIR (Tonna B nonowerme COCAHHCHHH 

(Tonna T2); TaKHE HCE npomemymm sa aroma° TIO-

noimpy roaa, noraa 3enna nepexormr H3 T2  B T1 , 
o6o3na4mm nepea Toraa, OLIEBHAHO, 

— ivt — D H 	 —D  c ' 
PaC. 239. K onpeamm- 

rae mepea IV oboarraneHo 4HCAO 3aTMCHHII aa Hmo exopom Caen no 

nonyroane, a nepea 	cpeannn npomemyron 	meTwly Pemepa. 
memay aarmemmmll aa genta FOA (paaman npo- 
ne)KyTxy, aoTopmg na6moaanca 6m B cnynae, ccnn 667 3emna nommnacu 
OTHOCHTUSHO iOnwrepa), D — B,HameTp aemHon °pecil:a, c —CKOpOCTb 

CBeTa. BbIHHTaH Hamm paseHcraa, nonymmn: 
2D —e- 	—

L
T Hill C — 	 

E t'  Et• 
2 

- E Bpena ET'  

2 	Pemep Hamen paanum 1320 ceK., nemy coorner- 

cmyer c = 225 000 1CM/ce/c (L) = 299 • 106  KM). 
no 6onee noaaanm Hamepomam (:9MHCOH, 1909 r.) apema nun-

abMaHMI palm° 997,6 CCK., H CKOpOCTb caeTa, onpeaenenHan no aromy 
meroay, palma 299 000 KM 'COO. 

6) Onpeneaenne cnopoctm cneta no na6monentuo a6eppannn. 
B 1728 r. Bpaanetl npeanpnnan Ha6moaeHHH c ammo BNHCHHTE, cyuae-
crayer AN Zoduituua napaiuswcc seem, T. e. KaWylHeeCH cmemenne 
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344 	 CKOPOCTE. CBETA N METOAM HE OMPEAEAENNA 	Ira. XIX 

mElem Ha HeoecHom cHoAe, oTo6pawaloinee Awmeme 3eina no op6mTe 
N CBK3aHHOC C KONCLINOCTWO paCCTOAHNA OT &Mall AO 3BC3AN. KaK 
nem BNACTb N3 pnc. 240, a, mem B mem napannammecHom 

AOANCHa OHNCNBaTb %min; yrnornne paamepu KOTOpOTO TCM 
60abILIC, mem mensum paCCTOAHNC AO 3BC3Abl. ME 313C8A, newanox 
B HAOCKOCTN 9KAHHTNKH, 9TOT 9AAIMIC HwpowAaeTcn a npsimpo, a Ann 
mean y nomoca--8 oxpywHocTe. BpaAnal ACHCTEINTCAMO o6Hapymo 
noAo6Hoe cmemenHe. HO 6onamast OCb wuninca maaanaca Ansi ecex 

a) 
	

6) 
Pm. 240. KasmeecK Kameime 3Ke3K, o6ycnomemoe 
Magi-HIM Knimetniem 3emnic a--acneAmme roramoro 

napannaxca; 6 —BcaeAcrmie a6eppawn4 men. 

aneaa nmetoula odua a me vice Aeoeue pa3.uepu, a nmeHHo 2a= 40",9, 
gTO maturrenaHo 6onaule ommemoro napannifamecxoro cmeuaem 
Kamce KKR &imaginal K COAHRy SBCaAM; HaKOHCH, Hanpannemi neano-
AeHHoro cmeuiemor OK83aaNCb nepnemaHxynApHeami K owHAaemomy scneA-
CTHHe napannaxca (pnc. 240, 6). Spamett o6 -escHnn HaonloAeHHoe 
HaneHne, HanaHnoe NM adeppamued coma, KOHC4NOCTWO CKOpOCTH 

pacnpocTpaHeHHH cam N NCRORb30BaA ero Ana onpeAenenno 9TOM CKO-
pOCTH. [wombat napaanaKc, rOpa3AO menee matinTeneHeal N BUNCH-
IHNH OT paccTimunw AO 38C3AM, 61,1,1 yCTaHOBACH 6onee CTa neT cnycwi 
B 1837-1838 rr. B. g. CTpyse N Beccenem. 

DAR npocToTm 6yAem KmeKTO-  TeaecKona paccmatimaTb BH3NpHOC 
nimicnocoonenHe, COCTOHMCC Na /Jaya He6onumix ompc1101, pacno-
AOWeHHMX no OCN Tpyou Ha pacctomm /Warta Tpy64 Morns CKO-
pOCTb 3emnH coHnaAaeT C Hanpamennem ST (pnc. 241), OCb Tpy6w 
yxaaanmeT Ha aseaAy• MorAa WC CKOpOCTb 3CMAN (N Tpy6u)cocralumeT 
yron cp c HanpanneHmem Ha anew, TO AJOI Toro, 4ro6w ny4 CKeTK 
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4 1 14] ACTPOHOMHMECHHE mET0Abl OnEEREABiliffi CKovoeTH CBETA 	345 

OCTBBEJICA Ha OCH Tpy6bI, Tpy6y Han° nosepHyTe Ha yron a, H6o 
33 }Tem T, noa CBOT npoxoaT nym ST, cama Tpy6a nepememeTcH 
Ha paccTome T'T = not. 14a pHc. 241 mowHo 
onpesgarb iloBopOT a. aaeCb TS aeT Ha- 
npaBneftHe OCH Tpy6e4 6e3 }Nen a6eppaua, 
ST' —nanpaaneme OCH, 6.utroAapH KOTOpOMy 
CBeT, fixo,Afluttin B Tpy6y B TO4Ke S, B Tene- 
HHe acero npemea T HAeT 13A0Ab OCH Tpy6N. 
floneaysice Tem, 4TO yron a oHeHe Han H Vo  CC 

v
2 

npeHeopera nneHamm noptaa o  , mcoao 

CiIHTiab 

PHC. 241. K BUTINCABHHIO 
sin a = vo T 	 vo 

	 a6eppagHonHoro cmeuleHHH. 
sin 	111111 a 	— sin (p. 

ECAH 3He3Aa newer B IIAOCKOCTH SKAHriTHKH (pHc. -  242), TO Ha-

npaBneHile BeKTOpa CKOpOCTM (v0) 3esinFl mernieTcH 110 OTHOUleH1110 

PHC. 242. Cxemarmiecodi TrepTexc noacimouptit 
KaK MCHAOTCH Hanpamme CKOpOCTH 3emmi OTHO-
arreablio lipsmon, coeinnisliouieg sKaiirryny co 
snesang S (mew AB)KHT B MIOCKOCTH SKAHTITHKO. 

LSVP LSTP, cp. 

TOW HS Q T'ST nonyHaem: 

Hanpanethoo Ha anemy (TS) B Teneae roaa no 3aHoHy: p = 2Te 7, 

rAe T—neptioA o6pautemu 3escrol, H aaacHmotrb yrna abeppatum 
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346 	 CKOPOCTb CBETA H HEIM'S! ER OHPEABABHNH 	fra. XIX 

OT apemeHH HupawaeTcH nepHoximemon chmiurirett a==.—
Vo 

 sinz= lr . 

TaKHM 06pa3om HanpaaneHHe Ha mew merufeTcH neprforwrecKH B 

Hue roxa: aseaxa cosepruaeT HanuurecH xone6aHHH C yraoHoli aldruni- 
v 

Tyxon a0 = 7
o 
 OKOAO cperulers nommeHHH, cooTaeTcmylomero ma- 

Ileum cp = 0 NAN V. 	 - 

ECAN asearra HaKOANTCH B nonme SKANNTNKB (plc. 240,0), TO 

= 90° B Tel:ex:re ricer° r0Aa, T. e. yraopoe oTxmoHerme 3Be3AN 

OT HanpasneHHH OT coxpameng HeN3MeHHUM no Be1N4HHe (7.0=7), 

HO TaK max Bewrop vo onricusaer B TeveHHe Taxa yron 2V,T0 Nymorme 

cmeureHme arrearru mensieTcH no HanpameHmo: asearta onucrameT tramy- 
vo  

myloca Hpyroayto °pony A1B1CD' C yr:113nm parrHycom a j = 

B o6urem cayHae, Koraa :mean pacnonowerla Ha yrnoaom pac-
CTOHHHH 80T nnocrcocTH 9K11NNTNKN, a6eppautioHHaH TpaewropHH 3Be311.14 

npeacTasmieT c06011 9AANHC, 6onbruari nonyocb HoToporo HmeeT yr/forme 
paarrepht ao , a manast — a o sin 8. klmeHHo Taxon xapawrep H HOCHAO Hauy-
HteecH cmeureHire aaeaa no Ha6axuterano Bparrneg. Onpexerma Na Ha6Aroxe-
HRH cro  H 3HaH Vo, HONCHO HatITH c. Bpaxnett Hamex c = 308 000 rciticeg. 
B. A. CTpyrie (1845 F.) 311a4NTeabH0 yxygruria TO4HOCTb HallAWAe-

HO H noxpum ao  = 20"445. Gamble nocnerume onperreneHHH xaloT 
ao  = 20"470, tiemy cooTaerrHyeT c = 299 900 1041 ceic. 

CylfleCTBeHHO OTMeTNTb, 4TO a6eppauirsi cireTa CBH3aHa C lameme-
ILIUM HanpameHHH CKOpOCTN 3eMAN B TeseHme roxa. HOCTOHHHaH CKO-

pOCTb, KaK 6b1 Bernixa Okla EN &Ana, He MOHMT obab oftapyweHa 

C nomo1Hm0a6eppaHHH,H6o npliTaKOMABH)KeHHH Hanparmem Ha sHeaxy 
ocTaeTCH HemameHrium N Her BO3MOWHOCTN CyANTb, eCTb AN HaANHO 

Taxan CKOpOCTb H maxo11 yrox C Hanpaaxermem Ha netay °Ha corn-
tumeT. A6eppaHHH cHeTa noseonfieT cys,HTs Affillb o6 usAteitemuu CKO-

pocTH 3emrnr. 
Wancoxemroe npocToe o6 -sHcHemre a6eppawril cam nem° HOHHTb 

C TO4KN 3peHNH xopnycxyrisrpriux npucTartneHHH 0 CBeTe, Ha KaKOI1 

CTORA N cam Espana. C 9TOH TO4KN spemin CBOT npucTaenneT C060ft 

HOTOK AeTHLUNX 4aCTIT, CKOpOCTb xoTopux He 3aBHCNT, KOHe4H0, OT 

CKOpOCTN TpyObl. PaccmoTperme abeppaumn cseTa C TO4KN 3peHNH BOA-

HOBOH TeopHH 6oaee CAWKHO N CBH3aH0 C Honpocom 0 BAHHHNN ABN-

weimg 3eman Ha pacnpocTpallemre cHeTa. Mu HepHemcH K sTomy 

sonpocy B § 121. 

§ 115. J1a6opaTopHme meTioam onpeAeneittim cRopocni can 

kax pre ynomiiarrocs, ria6opaTopHue meTorku onpexerieHHH CKO-

pOCTN caeTa npexcTaHrisma co6oH, no cyrirecTay, ycoaepmeHcTaortairma 
meTorra ramineri. YaaHruamm pernemouni HBFIANCb sea npaeMa: cnoco6 
4'N30, asTomaTHaripparrual MOMeNTH nycxa N permcTpagmli Boaapawato- 
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§ 115] AABOPATOPHUE METOAM OHPEAEAEHHA CKOPOCTH CBBTA 	347 

weroca cHrHana (npepusamia), H MOTOA Apar° — rPyKo, ocHosamTbal 
Ha TO4HOM Hamepemm apemeHH npo6era caeToaoro cHrHana (apaulaio-
mecca aepKaac). 06a 9TH cnocoOa nonaepranHcb HeontioxpaTHum 
yconeptuelicraosairmam BHAOTb AO nocnenHero HpemeHH, npmem xenon- 
30Baanb AOCTHECOHHA coapemeHHoft smcnepHmeHTanbHog TeXHHKH.  Gna- 
TOAapA HM plaBanocb HAN 3Ha4HTeAbH0 HOBWCHTb TO4HOCTb HepaoHavanb-
HMX H3mepeHH121 HAN 3Ha4HTeAbH0 COKpaTHTb aninly 6a3lica, BA0Ab 
KoToporo HccnenyloT pacnpocTpaHerme CBeTa. 

a) Mem npephthairmil. (Paso (1849 r.) BEMOAHHA B nepable onpe-
neneHHe CKOpOCTH caeTa B na6opaTopribix ycnormax. XnpalaepHotI 
OCO6eHHOCTb10 ero meTona RBAHOTCR aBTOMaTH4OCKaH persicTpaula 
MOMeHTOB nycKa H 803BpallieHHA cHrHana, ocyulecTanmemaa nyTem pery-
napHoro npepbmalma caeTosoro noToKa (ay64aToe xoneco). Cxema 
onurra $H30 H306paWeHa Ha plc. 243. CBOT 01 S Haar meway ay6b8mm 

Pxc. 243. Dupe/km[11re cKopocTH caeTa meToKom 
caykacoro Konecap. 

apantaromeroca xoneca W K aepKany Al H, OTpa314BIBHCb o6paTHo, 
AOANCOH BHOBb npo1TH meway 3y6bamH K HabnmaTenKl. Ana yno6cTaa 
oxynap E, capKaumtl usi Ha6ntonerma, nomemaeTca HpOTHB a, a caeT 
nosopalmaaeTca OT S K W npH nomom nonynpoapagHoro aepicana N. 
ECAH KOACCO apamaeTcm, H npHTom C Taming yrnoacift cKopocTbm, 4TO 
38 apema ABH)KeHHA CBeTa OT a K Al H o6paTHo Ha mecTe ay6bea 
oKancyTca npopeam, H Ha060poT, TO aepHyatuHilca CBOT He 6yneT npo-
nymem K oxynapy H Ha6monaTenb He yBHANT CBOTa (nepnoe saTem-
Herme). flpH BoapacTaHHH yrnoaoft CKOpOCTH CBOT 4aCTH4H0 AOHAOT 
AO HaonionaTena. ECAH umpluia 3y6bea H npoueToa OAHHaKOBa, TO 
npm ABORHON CKOpOCTH 6yneT MaKcHMyM CBeTa, npH TponHotl--BTO ■ 

poe saTemHerme H T. A. 3Han paccToome aM = D, 4HCAO 3y6bes z, 
yrnoapo CKOpOCTb BpallAOHHA (4HM) o6opoToa B ceKymny v), MOECIO 
B614HCAHT6 CKOpOCTb CBOTa. TaK,' npH nepom aaTemHeHHH ceeT, ;To-
uleaumg BnpoceeTmemayayounm,nplicsoemnoappaukelimmHaTOAKHOTCR 

2D Ha 6nmatlunitI ay6eK. Ana sToro Heo6xonlimo, 410661 sa apema
c 

KOAOCO nompHynocb Ha yron 5 , T. e. Ha yron, menaloirmq Kewrp 
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348 	CKOPOCTE, CHM H MBTOAU KB OHPBREABHHH 	[Fn. lux 

npoceeTa OT HeHTpa cocenwero sy6ua. ECAH Ha6m0AeHne nepaoro 
3aTeMileHHA HmeeT mecTo npn inmate o6opoToa v B ceicynay, TO H3A0- 

welitioe ycnoane smpaurrol B mune COOTHOUNHHH 

2D 	1 
— — , HAH C 4D.n• 
C 	2zy 

BTopoe saTemHeHne 6yAeT HMeTb mecTo ApH TponHoli yraonon cxopo-
CTH, T. e. xorAa Boanpawaanwinca CBeT 6y.nersaAepwaH cneuxnunm 
sy6uom, H T. A. Camas' TpyAHOCTb onpeaenewis AeWHT B TO4HOM 

ycTaHowiewm MOMCHTa 3aTeMHEHHH. TO4HOCTb nonuwaeTcH npm yeenH-
4CHHH paCCTOAHHH D H npH CKOpOCTAX npepbwaHHH, HO3BOARIOUIHX 

Ha6AMAaTb saTemHelow SWUM nopmcw. Thx, fleppoTeH BeA mon 
Ha6nwAuma Him E)==46 Haftionkaa anew-mane 32-ro nopma- 
Ilpn 9THX yCAOBHHX TpeopoTcn CBeTOCHAbHble ycraHornac 4HCTIIR B03- 

mix (Ha6nmenna B ropax), xopowan ORTHKa, CHAbHUR HCTO4HHK CBeTa. 

Pesynuram no meTany npepunaHnti (c Aanbnenummx yconepweH-
CTBOBaHHRMH) npHeeneHm B Tatonwice: 

(Moo (1849 r 	 D = 8,63 KA( C = 315 000 IcAtIceic; 
Ropmo (1876 r.) 	  D = 23 icx = 300 000 ± 300 Kitleeic; 
IleppoTeu (1902 r  ) 	 D — 46 tc.4t c = 299 870 ± 50 IcAtIcerc. 

B nocnerwee Hpema metro spawaroweroca Honeca c ycnexom apt-
MeHRECITCA Apyrne 6oaee conepineHHue meToAm npepunaHna 
HamayqwHe pesynbTaTu nonygeHm c nomouww HoHAeHcaTopa Keppa 
(cm. § 145), B HoTopom HanomeHne 6buTponepememwro nonn AaeT B03- 

MOWHOCTb Hp0H3BOAHTb AO 107 npepusamin B cexyway. 9TO 1103BOAMeT 

3Ha4HTeAbH0 ynyquarrb TO4HOCTb peaynbTaTos HAN CHAbH0 COKpaTHTb 

Ammy 6asHca a TaK, B onuTax AHAepcoHa (1937 r.)naknia 6a3HCa D 
cociamana mem AHLUb 3 it, T. e. Beg yeTaHOBKa HOMelBAAaCb Ha na6o-
paTopHom CTOAe. MworowicaeHHme ycoseplummonaHHa B TO4HOCTH 

perHcTpawm, HCHOAb30BaBWHe colvemeHnue AOCTHMeHHA paAHOTeXHHKH 

H 9AeKTpOHNKH, flO3BOAHAH npeanunaftHo CHAbH0 BOBNCHTb TO4HOCTb 

immepemin. lie OCTaHaBAHBaHCb Ha nomoonocTax, yxamem, 4TO HaH-

armme nocnewwe namepenna (nim 6asHce OKOAO 7 Icii) Hwiwy 

c=299793,1±0,25 icmIceic 

(nnWpa npHaeineHa K nycToTe). 
6) MeroA epawalomerocg 3epicana. (InyHo (1862 r.) ycnewHo ocy-

wecTinui BTOpOti MeT0A, nwmann KOT0p0F0 ewe paHbwe (1838 r.) 6ma 
npeafroweH tiparo c geabw CpaBlieHHR CKOpOCTH oneTa B nonayxe CO 
CKOpOCTb10 ero B Apyrnx cpeux • (soma). MeTo,n, ocHosan Ha oneHb 
TIAaTeAbHTAX Hamepeminx manmx npomemymos npemeHH npn nomouw 
npawaroweroca sepHana. Cxema onbra acHa 	pm. 244. CaeT oT HCT04- 

mum S HanpawmeTcH npm nomouw o&beHTHea L 	npawalowemyca 
sepHany R, OT HoToporo oTpamaeTca Hanpas.newm KO aTopomy sep- 
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§ 115] RABOPATOPHME METOAM OHPEAEREHHA CKOPOCTH CBETA 	349 

many C H 06pATHO, HpOKOAR nyTb 2CR = 2D 3a yew T. BpeMR 9T0 

ouemomeTcH no yrity noeopoTa aepmana R, CKOpOCTb epautemea KOTO-

poro T04110 H3BeCTHR; yrOa we nosopoTa onpeAeacieTCH H3 eemepelfes 
CMenielina saAmma, mamemoro BO3BpATHBWHMCR CBeTOM. H3MepeHHR 

Hp0H3BOARTCR um! nomouw Oxyaapa E H nonympoapagHon HARCTHHKH M, 
Hrparoweil Ty we pone, mak H B npenunymem meTone; S i — nonoweHme 
aatimura npH HenonmawHom aepmane R, up] HpauieHem sePkana. 
BRANCH 0006eHHOCTMO yeTanOeK14 'byKO RBHROCb npilMeeenee B KamecTse 

aepicaaa C mornyToro crpeptwecmoro aepmana, geHTpmoToporoccumanan 

Pmc. 244. Onpeneneime CKOpOCTH cmera MeTOROM 
mpawalowerocH aepmana. 

C OCHO Hpatuerum R. Bilaroaape sTomy CBeT, oTpaNtenebal OT R K 

scerka nonaameT o6paTHo Ha /?; B carme we nplimeHemw nnocmoro 
aepmana C DTO Hmeno 6w mecTo .  RHUlb npH orwemenemwn maametHoh 
opHeHTa4m4 R H C, morn OCb oTpaweHrwro monyca Arlen pacnonaraeTcs] 
Hopmantwo K C. 

4yKO B COOTBeTCTBHH C nepaoHavaneHew aammcnom Aparo cocyme-
CTBlla nom nomowm cm:per° npa6opa TaKwe H OnpeAeaelfile CKOpOCTH 

CHeTA B BOAe, H60 eMy yAaa0Cb yMeHbWHTb paccTorome RC AO 4 .u, 
C0061MHB aepmany 800 060poToB B cemyHay. 14smepeHHH clIko nomaaanm, 
4TO CKOpOCTb CBeTA B pone AWIMMX, qem CKOpOCTb B sokayme, B COOT-

BeTCTBHH C npucTaHnemumm BORHOBOR TeopHH caeTa. 
14aneHenume ycosepWericTBOBaHHH meT0Aa Hymo, npH KOTONIX 

yityminanacb TeXHHKE pa6oTm C epaulammemea 3epKAROM H yBeRH4HBERCR 

nyTb RC, npneeam K.04eHb 3HA4HTeRbH0My HOBbIllleHHIO T04HOCTH, Aae 
B pyxax MaHmenecoHa mama xopowHe peayneTaTel no onpekenemmo 
CKOpOCTH CBeTA. 

PeaynkraTm twetepeHHH no mero,ay mpawalowerocH sepmana 1.1340- 

weribi B cnenpowetl Tao/lime: 

cPymo (1862 r.) 	  c= 298 000 ± 500 ICM/cew 
Hbiolcom6 (1891 r.) 	 c= 299 810 ± 50 
Alaiimenmeou (1902 r .) 	 c 	299 890 ± 60 	2. 
MaCucenecom (1926 r.) 	c =299796± )  4 	Zfr, 
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350 	 CKOPOCTE, CBETA IB METOAN BE onmumma 	frit. xix 

Ilocnexisig (1926 r.) ycTaHonxa Makeribcolia 6maa manoaneHa 
meamy AByto roprnimal Bepunthamit,. T2K 11TO paccTosnute D = 35,4 KM 

(35 373,21 AO. 3epHanom cayamaa Bocbmiarpaitham cTaabHaa npHama, 
apawanwafica CO CKOpOCTWO 528 ooketc. Cxema yCTaHOBKH MaftenbcoHa 
H3o6pmella Ha pHC. 245. 

Bpemm, B HoTopoe CBOT cosep wan 110.1HUR RyTb, paaHsulocb 0,00023 cm, 
TaH Jim sepHano ycneaano nonepHyrbcs Ha 1/8 o6opoTa H oar naHan 
Ha cae.aympo rpaHh npHamm. Tampa o6paaom, cmemeHue aaHHHHa 

Pm.. 245. Cxema yCTaHOBICII Malisenscoma Ann 
onpenenesmn acopocm awn. 

6mao cpanHHTeabHo Re3HatIHTeabliblM, H onpe,aenemme ero 110.70)KeHRSI 
mrpano pOnb nonpaamm, a He ocHosHoal H3MepfleMOR BeaH4HHbl, K8K 
B nepaux onbrrax cPyHo, rue nce cmemerme ,aocurano ARUM 0,7 sitAt. 

3a nocaexHHe roxbi 6blan Tame npollastaeHbr BecbMa T04Hble H318e- 
peRthl CKOpOCTH pacnpocTpaHerma paRROBOali. flpu 9TOM 6bIAR HCROab- 
30Balibl paamoreoReammecmme mamepemms, T. e. onpeHeneHme paCCTORHH51 
me)Ray .aayms nrn'amm C nomotamo paammairmanos napannenbmo C TO4- 
HUHU TpHaHrynaualomiumn H3MEpeRRAMH. flytiwas nonyHeHHas no aTomy 
meToHy uH4)pa, npHaeHeimaa K nycToTe, c= 299 792 2,4 gitIceg. 
Haxoftea, cHopocTb pannoso.an Own onpeHeaeHa 	meTony CTOSRIMX 
BOAR, 06pa30BaffliblX B RHAIntapH4eCKOM peaoHaTope. TeOplifl 110380./WIeT 
CHR3aTb Hanme o paamepax peaonaTopa H peaoHaHcHott HacToTe ero 
CO CROpOCTMO BOAR. OribITbl RE:nanny,. C 9BaKyHPOBaHRUM pesomaiopom, 
Talc 4TO npmsen,emma K nycToTe He Tpe6oEtanocb. 113/4uiee allayenue, 
nonyHenHoe no sTomy meTony, eCTb c= 299 792,5 ± 3,4 KAtIceg. 

ConocTaBHM nyHunie HaHHue, noayaeHHue p83HbIM14 meToxamm 

MeTon nparmaiouwrocn sepxana c = 299 796 ±4 H.H/cex (Mafixexacon, 1926 r.) 
Merox npepusammi3/4 (ycoatp- 

MeMCTBOBaHIMA) 	Cr- 299 793,1 -1-.0,25 s (5eprunpamn, 1950 r.) 
Panmoreoaeamm 	  c = 299 792 ±2,4 s (Acaaxcou, 1949 r.) 
{Ionia peaomarop 	c = 299 792,5± 3,4 a (accen, 1950 r.) 
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§ 1161 	40.30EA4 H marrinosaa CKOPOCTH CBETA 	 351 

aro conocTanamme noimabinaeT npemicxonsoe commcne, onpanamnam- 
urea Ty TO4HOCTb mai/aperitif!, na uoTopylo pcamanatoT aBTOpbI. npe- 

mpacooe cosnanerme AAA CKOpOCTH CBOTOBbIX BOAH H CKOpOCTH patino- 
BOJIH BHOBb nonmepsomeT cnpasetiannocTb saucTpomarstrimotr Teopmr 
cseTa, HaEOMHHall, 4TO nepabim aprymenTom Maxus/ma B 1105b3y 9TOR 

Teoptm 6biao Tomo eine rpy6o ycialionnestme panericTno CKOpOCTH 

ceeTa samapommamiiecnoti EOCTOHHHOR, onpertearnomen co6on CKO-

pocTb pacnpocTpanerina 9AEKTp0MaPHHTHUX BOAH. 

§ 116. (pH3013HA H rpynnoBaa cm:Terra cBeTa 
.11a6opaTopnbie meToma onpeaxaeritis csopocTri cseTa, nosnommaime 

nposasorniTb 9TH immepernia Ha KOpOTKOM 6a3HCO, AalOT 80340)KHOCTb 

pennelom CKOpOCTH cseTa B pat/EPP-MIX cpeaax H, cataosaTeribrio, B03- 

MOIKHOCTb ['poi:Japan coomowermn Teopmr ripenomminis CBETa. RaK pKe 

HEOAHOKpaTHO ynommiaaocb, nouasaTenb npeaomaermaicseTa no Teoplin 
V2 

nblOTOHa paBEH -= 	=—, a no BOAHOBOR TOOpHH n = _ , 
sin 	Vi 	 V2 

Lae Tri—CKOpOtrb CBETa B EapBOR cpeae, a V2 —CKOpOCTb crieTa BO 

BT0p0E. Elite Aparo rumen B 9TOM paaannor BO3MONCHOCTb experi-
ment= crucis H 'Tea:mama HAM 011blTa, KOTOpblE oblA BbIHOAHOH 

11033,Hee 41K°, HallitallifiM AAR OTHOWEHT43 oropocTeft cseTa B Boanyxe 
H acme anagerme, 6misicoe K 4/3, KaK CatayeT 110 Teoplin nal-erica, 
a He 3/4, KaK BbITEKaeT H3 TeOpHH HblOT011a. npataa, K MOMEHTy 

BblEOAHOHHCI 9THX OftbITOB (1862 r.) BOAHOBall TeOpHA CBeTa pKe He Hy1K-

AaAaCb B no,ao6max A040AHHTCAbHUX apPyMEHTaX. Tem He merme, no 
mepe yconepwericutosarms meTorros onpexenerma CKOpOCTH CBaTa BOEpOC 

9TOT no,aneprancs ilaabirenwemy sucirepnmenTamaromy ticcaeAosampo, 
npimem oicaaanocb, 4TO AVM 06CTOHT TOpa33,0 CAONCHee. TaK, 	BOAIA 

MaRKOAbCOH 40Arilta —ye 	1,33 B COOTBOTCTBHH CO 3Ha4EHHOM 110Ka3a- 

Tem npummaemis 'maw. Ho AAR cepoyraepoxa OH Hainan -:- =1,78, 

Tornmax o6buinoeonpeneamme normaaTena npeaomaelms suer n=1,64. 
06-bacHemre 6bmo narineito Psaeem, BbISICHHBILIHM CAONCHNE XapaKTep 

EOHATHE CKOpOCTH BOAHN. 

()61annoe onpeAummie noicasaTerm nperiosineuns H3 namenerma 

HallpaBAOHNS1 Aria (a = —sin I 
COOTBOTCTRyOT 	BOAHOBOR TeOpHH 

sin r 
OTHOWEHHIO mcopocTeri BOAHbl, ClEpeAeAflOMOR ypaBHOHHEM 

y = a sin 7 (t — ). 	 (116.1) 

HeTpyturo BHAETb, 4TO V B 9TOR 410pMVIE 03HatlaeT CKOpOCTb, 

C KOTOpOE EepeMOLHaOTCH 0a3a BOAHbl. 2,ERCTBHTEAbH0, HaftHWOM ycito- 
eue nocmonnentea °Saab, 

t— x 	coast. 
1.1 
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352 	OKOPOOTb META H METOAN BE OnEEREADIHR 	Ira. XIX 

OTcloaa caeayeT: 
Ax 

At --==0, 

HAM 
Ax U  At' (116.2) 

T. e. v osnamaeT CKOpOCTb H36p8HHOM 4M13b1 00301M51 CKOpOCTO. WW1 

nupawenne monoxpomamectcon BOAHN, Hanpamep rr-asin(mt—kx), 
MM HAKOM ckaaonylo CKOpOCTID, HHHHC8B ycnoane nOCTOHHCTBE 41E8111 

Olt kx = const. 

dan4xpepewtHpya, Hattem: 
dx 
dt = 1:' 

3HB 1111T, taaosai CKOpOCTb V = ,

• 

 Bcnomuts, 4TO w —T a k =-- 2n , 

Hattaem, 4TO ctlasottan cxopocTb 
m 	A 

V  == 1 ==  T 

B COTA8CHH C H3BCCTHUM BNINDKOHHEM: 

1-101,0,011HKH TWCHM o6pa30m (puma cxopocTbxapaxTepnayeT MOHO-

xpomanplecKylo BOAHy, T. e. 6e3rpann4tro H 6OCKOHEMHO AABIKylOCH 

cnnyconay. °Atm° Taxan BOAHH HeocylnecTenma. AEECTBHTHAbHOCTH 

mm sceraa Hmeem 6oaee Hatt menee CAOHCHNE mmnyabc, orpatingeHHult 
BO epemeHH H B npocTpaHcTae. rlpH Ha6.n0aeHan Taxoro Hmnyabca MN 

MOWEM auttemb maxoe-HH6yab onpettetteHHoe mecTo &Toro Hmny.sbca, 
HInpHmep mecTo NIKKCHMHAbHOn HaHpEKeHHOCTH Toro saexTpnxectcoro 
Han MKTHHTHOTO nun, xoTopoe npeAcTattnaeT COOP' 9AEKTp0MHTHHTHNE 

HanyAbc. lloHaTHe cxopocTH pacnpocTpaHentm Taxoro Hmnyabca HO 

BNENBOOT Hnxatutx saTpydattenHA: cxopocTb Hmnyabca oTommecTaaneTca 
co CKOpOCTE,10 pacnpocTpaHeHHn mama-m.160er0 Toincn, Hanpnmep TWIKH 

MEKCHMBAbHOR HBAWBWOHHOCTH HOAR. ripH 9TOM, OAHHKO, MAO  npeA- 
nonaram, Lao HMnyJIbc Ham cospaHneT npH pacnpocTpaHenHH CB010 

0OpMy HAN BO BCHKOM cdtpute AECOOpMHpyETCH AOCTHTOKRO MEAAEHHO. 

RAH Toro Irro6m CyAHTb o6 970M 06CTORTEAbCTHE, MN MOWNAMpEACTE-

BHTE, Ham HAMlyAbC 'tax Hatiowetine OECKOWIHO 60AbMOTO 4HCAB 6All3-

/01X no qacToTe MOHOXpOMWTH4ECKHK HOAR (npexcTasaenHe HMnyAbCH 

B MAE HHTETNAH. c*ypbe). ECAH see 9TH monoxpomaTmecue BOAHM 

pasHott AAHHN pacnpocTpltimoTcHcOAHORHTOn Ace 030BOE CKOpOCTWO 

(cpetta He HmeeT amcnepant), To C moil arce acopocntoo nepemeturrof 

H HMnyAbe KKK MEMO, COXpOIHSI 110/19MEHHOE CBOIO (00pMy. 

0411HKO cpeAa (BE HCKAKANHHEM nyCTOTO npOCTIMICTBH) 06N4H0 

xapaimpinyeica Annepoleft, T. e. moHoxpomaTnitecxne BOAHM pUnp0- 

CTpEHRIOTCA C pB3AH4HUMH (11330814MH CKOpOCTHMH, SHBHCAU7HMH OT 10C 
AAHHbl, H HMnyAbC 11B4HHECT AetpopmmpoBaTbcfl. B TBKOM carme Bonpoc 

w dt — kdx== 0 "um 
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§ 1 16] 	 4,A308Aa H TevnnODAR CKOPOOTH CBETA 	 353 

0 CKOpOCTH CaMOPO HIelnyabC8 CTaHOBHTCH 60/lee CAOKCHIBM. EC/1H ARC-

nepCHR He 03eHb HUMKa, TO ACCDOpMa4y1H HMTlyabCa 11p0HCX0AHT MeA-

AeHHO H Mbl MON<CM CaeAHTb 3a MeCTOM maKCHMallbH0t1 aMTIJIHTyAll. 
IDAHaK0 CKOpOCTb nepeMeLaeHHfl HMTlyAbCa 6yAeT OTAH4aTbC51 OT cl)asonoft 
CKOpOCTH /1106011 143 COCTaBASTIOIWIX CPO MOHOXpomaTHIleCKHA BOAH H 
AOJIBCHa 6b1Tb Bb1311CaeHa HeTIOCpeACTBeHHO. 

Anfl npOCTOTbl BbI4HCAeHH51 Mb1 6yaem TIpeACTaBAHTb ce6e Hronyabc 
HaH COBOKyIlHOCTb dayX 6/1H3KHX nO nacToTe cmcycoHa OAHHaKOBOR 
amrunnyaw, a He KaK COBOKyllHOCTb 6eCKOHe3110133 314C/la 6/1143KFIX cHHy-
coma. IlpH 3TOM yllp01.11CHHH OCHOBHble tlepTIK RAKeHHII COXpaHHIOTCH• 
Ha10)KeHlle TaKHX 611143KHX CHHyCOTIA AaeT HMnyAbC, cpopma Hoirowro 
Hao6pa)HeHa Ha puc. 246 (arum! 6)IH3KHX nO oacToTe Hone6aHHH). 
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PHC. 246 Cynepnoamora Al3y2C 6aH3KHA nO tlaCTOTe CHHyC01111, 
nanomnnaloutan rpynny. 

VITaK, Haw monyabc, HAN, KaK npuHnto ronoprnb, apynna BOAH*), 
COCTaBAeli H3 Anyx BOAR, 

yi = a sin (0),t — k ix) H y2  = a sin (co2t — k 2x), 

rue amnalryabi IlpHHATb1 patchoo4, a oacToThl H AAHHb1 BOAH MaK0 
pa31151TCTI Apyr OT Apra, TaK 3TO 

col = we+ 6°) H (1)2 = (DO 	6t°,  

H k2  = k0 -- 8k, 

pile So) H ak— Mallble eenn4HHb1. HMIly/lbe (rpynna BOKH) y eCTb 
CyMMa yi  H y2 , T. e. 

Y = ± Y2 = a sin (wit — k ix)-+ a sin (w2t — 

=2a cos (11l 	2  t kt —
2 

k2  x)sin ru  2  l (°2  t 	ki  
\ 	 2 

k2 x) 

= 2a cos (t • Ow —x • 81e)sin (coot — kox). 

*) rpynnoii BORH HaamBaIOT Hmnyabc, icoropbch MOIKHO npeAcTararrb icas 
conoicynnocm 6encone4Horo 'mum ennyconA, nacrorm Korophix AliZA0 OTKH- 
Ma10TCSI ApyP or Apyra. 

23 3aK. 2178. r. C. AztuKc6epr 
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354 	 CKOpOOTb aBETA H MSTOnbi En OrIPEnEaEHHH 	Ira. XIX 

Baena o6o3nagenue A= 2a cos (t • 6w— x • 8k), npencTanum Haw 
Hmnynbc B Blue 

y=---  A Mn (coot —koX), 

rae A Be flangeTo! 110CTOSHHIaM, HO Met0leTCH BO BpeMeHH H B npo-
cTpancTae, OunaKo meHfleTCH ditedsettno, H60 8w H —maable (no 

CpaBlienin0 C w0 H ko) BentiniMbi. 1109TOMy, n011yCKaH H3BeCTHy10 

HeopeXCHOCTb pexin, Mbl MO)KCM C4HTaTb Hain 11MnyAbC CliftyCOUd0a 
c dued.aettuo u3Atenktou4eack aNnnuntydoil (cp. pmc. 246). 

&memo Ha Hawn( Hmaynbce Hanyanthynb ToHxy C onpenenenHmm 
aHameHmem A, HanpliMep TOLIKy, me A MaKCIIMaabH0, Mbi onpeneamm 
cnopocTb nepemetneHHH 9T00 TOHKH, KOTOpasi H XapaKTepH3yeT co6oft 
CKOpOCTb paCripOCTpaHelitifl HmilyabCa. TaKHM 06pa30M, CKOpOCTb 
HmnyAbca (rpyilrib), KOTOpylO, cornacHo P9AeI0, Ha3biBalOT apyttnosou 
cxopocnno, eCTb CKOpOCTb nepemellteHKH amnsutnyabt, a CaeA0BaTeabH0, 

H attep2uu, nepeBOCHMOn nimiatylitHMCH limnyabCOM. 
AAR HaxotaeHma rpynnoHotl CKOpOCTH U HattO HanHcaTb ycnoame 

noCTosnicTBa amnarynu, T. e. 

t • 60,--x • ak 	COnst. 

)3,144H4leperintipyfl, Haxotiom Sto dt —81e dx = 0, mut 

dx 	6L6 
— 

di — 6/z 

HTaK, mOHOXpoManineCKasi Hanna XapaKTepH3yeTCH 4k83OBOn CK0- 

pOCTbio 	 cwHavatoulen CKOpOCTb nepemelitetalii 0a3bt, a Hmnynbc 
60) 

xaparrepHayeTcH rpynnoson cicopoCTb10 u 	oaHavalouzetl cHopocTb 

nepemeutenma asnitumydu (aneprnm). 
HeTpyamo Hat1TH cBsisb Metay U H v: 

60.) 	(vk)   
u 	 v k 	, =-- 

6k 	6k  

27t 
Ham,-ran Hai( k = 

2rc 	
Cae,a0BaTeabH0, 6k — –AT  6X,- nannem: 

by 	2,t Xs. by 	by 
= 

6k 	 27c • bA 	Ok ' 

T. C. OKOtriaTenblio 

— v— X 60- 
6). 

(tapetyna Padres). 	 (116.3) 

, 
Ecan 	0 kHopmanbHag nmcnepckm), TO U < v; 

ecnn By — < 0 (aHomanbHaa nitcnepcHa), To it > v. 
6k 
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§ 116] 	OABOBAH N ITYMMOBAR CKOPOCTR CBETA 	 355 

Pan/mime mewAy u H v Tem wiaiwTeinwee, gem 6onbwe Ancnep- 
s, Ov 	 bv 

CNA ) 707. lipH OTCyTCTBNN wicnepum (v== 0) u == v. 31ToTcnynaR, 
kw( pHe CKa3aHO, HmeeT mecTo AHLUb AAR flyCTOTH (CM. § 147). 

Psaeft nonanaa, 4TO B N3BCCTHUX meToAax onpeponeHan CKOpOCTH 
aseTa Mbl, no camoR cywHocTH MCTOANKH, mmeem Am) He c nenpepunHo 
AAHaketIcH nonHon, a panonnaem ee Ha manue oTpewm. 3y6vaToe Honeco 
• ivy'.He npepunaTenH B meroae npepunaHHH AalOT ocaa6mnoweecn 
N HapacTwowee cneTonoe nos6yHmume inwa pHc. 9, T. e. rpynny 
BOJIH. ABM:11114HO Flp0HCAOANT /keno 	B meToAe Pamepa, rae CBeT 
npepunaeTcH nepHowineammn naTmeHnHmH. B meTue apautwoweroca 
nepnana CBeT Twone nepecTaeT AOCTIWaTb Ha6AxwaTeng npn AocTaTon-
Hom nonopoTe se/man. Bo ncex 9TRX cArlasix mu B AHcneprHpylowal 
cpou nameptem rpynnonyo CKOpOCTb, a He (panonyn. STEI nocaoam 
moweT 6uTb euguicAexa no topmyne (11B R) ecru( oAHonpemeHHO 
usmepow wwnepam. 

PsAal noAaraA, 4TO B meTww a6eppawm cma mu HnmepHem Reno-
cpeAcTneHHo 41a30By10 CKOpOCTb, 4160 Tam CBeT He npepbmaeTcH Hucyc-
CTBeHHO. OAHalw SpewkecT (1910r) nokanan, 4TO na6AwAeHHe a6ep- 
panm4 cneTa B npmmitne He °TAW-IRMO OT MeTaaa 43H30, T. e. Towe 
/mei rpynnonyw CKOpOCTb. ,11,0CTBRTeabH0, a6eppatwoHHutl MONGIO 
CBCCTN K ciwAylowemy. Ha o6wen ocH wecTito supennenu Ana Ancna 
c OTBepCTIRIPAH. CBeT nocbumeTcH HO /INFIRM, cotamonowet1 9TH oTnep-
CMS!, N AocmaeT HabnhinoTemi. Hpimmem necb annapaT oucTpoe 
spauleHHe. TaK KaK CKOpOCTb CBCTa KonenHa, TO CBeT He 6yAeT npo-
X0AHTb Hepes nTopoe oTneficm. tiTo6N nponycmb CBeT, Heo6xowwo 
nonepHyTb OARH MICK OTHOCNTeabH0 Apyroro Ha yroa, onpeaemiembitl 
oTHowermem cnopocTett AHCKOB CBeTa. STO—TNIIR4HbIR a6eppwwoHHull 
011bIT; OAHaK0 OH H114eM, HC OTJIWIfleTC51 OT °Lona 	B KOTOpOM 
BMeCTO IyA npawaronuixca AHCKOB C OTBepCTRAM41 prypHpyeT 0.0,14H 
AHCK N aeptcasio AAA rionopoTa Hymen, T. e. no cyweurny Ana Aucna: 
peaAbHuh H ero oTpwReHne B HenoABHB(Hom nepnane. HTax, meToA a6ep- 
0=4 AMeT TO Afe, IITO MeT0A IlpepblBaHRfi, T. e. PpylIROBylo CKOpOCTb. 

TaKWM 06pa30M, B CHIbITaX MaRKeabCOHa N C Balla C CepOyrae- 
p0A0m II3MepHJIOCb OTHOIlleHHe ITTIMOBblx, a He Cka3OBbIX clCopOCTeN, 

Zio 
HO AAA BOAM — HaCTOAbK0 maim, 4TO npatammem u= V, nosTomy 8), 

*) 	BBeaema HOHATHR rpyanoBoil CKOpOCTH Mbl orpamitwaHcb carmen( 
He OHM, 60abLUOCI AncrtepcHH, H6o B npormotom cane Hmnyabc &Imo 
aecOopmHpyercH 110FIRTHe rpynnoBort cuopocra repBer ChibICA. TaK, HallpHMep, 
B6JIH3H II0110CIA Hommel-ma Heinen:la, rae cpaaosaa ckopocrb oven', CHabH0 
MeHACTCA C uacrorort, Oopmyaa (116.3) Ntoraa 61)1 Aarb Ana u maw-mime, 6thabutee 
CHOHOCTH cam Bauyyme, HAM orpnuareabHoe aHattemte. B STOH 06J1aCTH 
epopmpla Hama HenpulowHma. 3Beprtin Hmnyabca pacnpocrpamiercB co CKO- 
pCCTIAO,KoTopyro MOHSHO Ha3BaTb CK0p0CfnbW CUM4A2 H Boropan, Kai( HOKUM- 
Baer CrteHMaabH0e ticcaeaosainte, 	yuaaatillort o6aacra cotmaaaer c rpynnosa 
CHOpOCTI,I0, a BHyrpit Hee ocraerca meHbwe CKOpOCTH CBeTa B BaByyme, 

23* 
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356 	 HBAEWIE A01111J1EPA 	 xx 

c 	
v 

c 	 Ev n — =-- n; 	cepoyraepoAa 	— 3Ha4aablio, Talc 4TO 	H < V 
 

c 	c —  u > v' — 4TO H o6Happitha 01161T MafilfelIbCOHa (—C  = 1,76, —c = 1,64). 

TukaTenbHoe inmepemie Annepom cepoyrzepona nonaano, 4TO Hamepen-
Hoe IVIallicenbconom oTHowerme Ae1CTI341TenbH0 COOTBeTCTByeT OTHOILleHMO 

rpynnoeux cHopoctet1, Raaaemux OopmyRoti PsneR. 

r .1 A B A XX 

51BAEHHE ,401111.11EPA 

§ 117. BRRRefure 

B npeRbrapneft rnase 66IAN OnHCallbl paHamble meToAm onpeaene-
Hug cKopocTH cneTa, npagem 6wito noaaaano, male no uenocpeacTnenno 
OnpeAeAsiemotl rpynnoHoil CKOpOCTH HONCHO OTIACKaTb clmoHylo CKO-

pOCT6 V Ansi J110606 Wilifibi BOAHIA B Haweil cpeAe, a oTcloaa, 3Flati 

110Ka3aTeab npeAOMAeWisi ft= f(X), HafiTH TaKIKe H 4p2.30Byl0 CKOpOCTb 

CBeTa B nyCTOTe, C. C Apyr01/ CT0p0Hbi, MH0r0 1111CileHHble IIHTep4npeH-

11HOHHEle H ANClipaKallOHMAe ABIIeHNA, OrINCaHlibIe B OTA. 1 H 11, AflIOT 

HaM MeT011,61 HerlOCpeACTBeHHOr0 onpeAeneram AJIHHIA BOJIHbI CBeTa 

B CpeA0 X H B nyCTOTe X0= nA. no 9THM AByM BeA10111Haef Mb! MWKeM 

V 
011peAeAltrb TaloKe 4aCTOTy NCilyCKaeMOTO CBeTa 	

X 	
X0 HRH ero 

NepHOA 

LlaCTOTa HAN nepHoA Hcnyckaeuoro noHTH moHoxpomannecHoro 
cHeta npeAcianuHeT co6oR XapaKTeplICTI1Ky TeX BflyTpliaTOMMHX npo-
Reccoc, KoTopme 06yCJIOBJIHBaIOT HCIlyCKaHHe cHeTa. B Hamem pacnopH-
>Helium HeT MeT011,013 Hen0CpeACTBeHHOr0 OnpeAeneHH11 9T1IX 4aCTOT*). 

Owl onpeAemuoTcH How Ha OCHOBaHHH inktepeHH11 C N X0. CAenyeT, 
OJIMACO, HMeTb B BH/fy, 4TO A.71111a BOJIHM HAN 11aCTOTa Ha6J110AaeM0r0 

CBeTa MONCeT He COBIlaaaTb C COOTBeTCTBy1OLIHIMIt AJII4HaM11 BOAR RAH 
11aCTOTaMII CBeTa, 11311)111aeM0r0 WTOMOM. ToRRee, socnpthrtuRaemaR qacToTa 
HAN 11.1111Ha BOJIHbI 3aBHCHT He TOAbK0 OT B113ITpHaTOMMAX 11p0HeCCOB, 
HX 06yCJIOBAHBa1011111X, HO TaKaCe H OT TON CHCTeMbi KOOpAHHaT, 
C KOT0p0f1 Cl3a3affil Ra6nortaloruse annapaTbi. T-laCTOTa BOAHOB0r0  npo-
aeCCa 6yAeT pa3A11 11HON, eCAPI ee OnelifiBaTb C 'WM0111610 allnapaTOB, 
HellOABMICHbIX 110 OTHOLUeH1410 K IICTO4H14Ky HAN ABHaCy1101XCH nO OTHO• 
weHHIO K HeMy. 

STO 3aMegainie BnepBb1e &LAO CAellaHO LlonaRepom (1842 r.), KOTO- 
pwN 

 
yRaRan, 4TO BOClip11/14MaeMafl 4aCTOTa CTa61013FITCSI 60A611JH rspH 

*) B oiramme OT aKyCTHICH H paAHOTexHIIKH. rAe cylifecTIVIOT MeT0Abl flpf0 
M01-0 OripeAe.rieHNA naCTOT. dr, 
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§ 1181 	 RBAEHHE aonnacuA B AKYCTHKE 
	 357 

COAHMeHHH 11CTO4HHKa H npuemnoro npu6opa H membwe npu HX 

yaaaenum Apyr OT apyra. 
Paccymaemin Jonnnepa npHMeHHMM KO BCCM BOAHOBNM HBAeHHAM-- 

onTmecimm, aKyCTIVIeCKHM H HHNM. )gonmep Habancutan (Ka4eCTBeHHO) 

npeacuaaanHoe HM anaeHue B auyormecumx nponeccax H nucuaaaa 
npeanoaomeHne, 4TO paarninHe B oupaciceneuotopmx3BMIOVCROBReHO 
11X ABHAeHHeM OTHOCHTeAbH0 3eMAH. 9To nocneaHee 3aKA104eHHe 

He nepno: BAHAHHe ABHWeHHA 3Be3A CKa3b1BaeTCR AH1111,Blie3Ha414TeAbHUX 

H3Melle111151X 110.710WeHiM CFMKTpaAbHNX !WHIM B CneKTpe 3Be3A• TeM 

He MeHee, ITHMeHHMOCTI, 11pHHIMilla 1101111Aepa K 011TH4eCKHM ABACHHAM 

He 130363HAaeT COMHeHIM1. PnepBble HaAeWHOe 91(CnepHMeHTaAbH0e 

yCTaHOBAeHHe OFITH4eCKOF0 ABIIeHH5I AOnnilepa H HaHomee 11/10AOTB0p-

HMe er0 ITHMeHeIM1 61JAH CAeAaHN AenCTBHTeAbH0 flpH HAAMAeH1111 

aCTp0HOM114eCIMIX HBAellIna. 

TpaKTOBKa npo6aemm CyMeCTBeHHO 3aBHCHT OT TOFO, MOMeM AN Mb! 

rOBOFITb AHInb o6 ontliocurneAtmom ABIDKeHHH HCTO4H11Ka H IlpHeM-

HHKa nO OTHOIlleHHIO Apyr K Apyry HAN HMeeT CIANCA FOBOpHTb 0 CKO- 

pocTH Boampaelum ornmocurnesono cpeOu, T. e. IlpHHHMaTb B paCMeT 

ABHWeHHe HCTO4HHKa H FlpHeMHHICa 9T011 B CpeAe. 

§ 118. Almenne Aonnaepa B agymoce 

M151.3ByKOBNX BOTH, HeCOMHeHHO, HMeeT MeCTO rflopoti carat 
auyeTHnecune BOAHN paCnpOCTpaHRIOTCH B CpeAe (raa), BHyTpH KOT0p08 

moryT ABHraTbCfl HCTOMHHK H HpHCMHHK, TaK 4TO HMeeT CMMCA BOnp0C 

He TOA6K0 o6 HX ABHWeHHH Apyr no OTHOIlleHHIO H Apyry (OTHOCHTeAb-

Hoe ABH/ReHHO, HO H 0 ABHWeHHH HX no OTHOIneHHIO K CpeAe. 

vr 
—1) 

Pile. 247. K smnoAy cpopmynm Aonnnepa. 
HCTOMHHK ABH/KeTCR OTHOCIntAbH0 CpeAM. 

P3CCMOTpHM 1109TOMy omeabHo o6a cayman: a) ABHMeHfle HCTOMHIM 

H 6) annwonne npnemnoro npH6opa. 
a) 14CTO4HHK ABHWeTC11 OTHOCHTeAbH0 CpeAbl CO CKOpOCTMO V. 

CKOpOCTb BOAHN B Cpene C-110CTOHHHan, He sannounaa OT ABHMeHHA 

HCTO4HHKa. 
1137CTb IlpHeMHHK HaX0AHTCH B T04Ke B H HCTO4HHK Sr ASHWeICA 

CO CKOpOCTbIO V BA0Ab AHHHH SIB,C0eAHHH10111,e11 HCTO4HHK • C npfleM11104 

npu6opom (pHC. 247). BoaHa,ncnymenHas B MOMeHT E1, KOraa HCTOM- 

HHK HaX0AHTCA Ha paCCTOAHHH 8 1 .6==n OT npOopa, KOCTUKeT 

uocaumero K MOMeHTy 

t 1  
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41B.BEHNE .rionn.cEPA 
	

Era . xx 

ocnywomoan B MOMeHT t2 h-r 114-T, nOTHTHeT npm6opa B MOMeHT 

a ± VT  
82=t2 	C 

1460 K momewry t2  paCCTORHIle memo.),  14CT0414111KOM H ruo5opom cue-
/Meter' paBHblM (a ± VT) Half (a — VT) B 3BBNCIIMOCTH OT HartpaBaeff1141 
KBP1MetIR. ItTaK, 130/1Hb1, mcnymetnime 14CTO4IIHKOM 3a spe' =t2-4, 
KefICTBy1OT Ha lipm6ophi B Temeome BpeMeHH 

V 0 02  — =---. ( :_41" —c  

ECM! qacToTa IICT041111Ka eCTb 402, TO 3a spew, T HM 6ynT menpmemo N=Vot BOAR H , C.rtenBaTeAbH0,, 4aCTOTa, socripanomaemaa lipm6opom, 
eCTb = —n 

N 
 WEI parma 

= 0  

 V 
B CArlae ynaeHHA HCTO4HHKa, 

1+ — 

4/1— 
v

oB caymae ripm6.rn)xerlog liCTO4fINKB. 
1— v  

Tam KaK CKOpOCTb BOJ1Hb1 B cpme oriptaefigeTcsi CBOtICTBaMfi Cpeabi, 
T. e. He 3aBNCNT OT ABIOKeHn NCT041141Ka H OCTaeTC41 paBHOfi C, TO 
B pacemoTpermom cariae oeo6xon.mmo 1108)1010 MMeTb MeCTO u3Atertertue 
Osamu 80AUbl. 

ECall 0603Ha441Tb flepea )40 anluHy 130.1H61, Ha6/1102laeMy10 ITN OTCyT-

CIRRI"! DBFINCeMila HCTO4HHKa, a 4epe3 )4-4/114Hy BOJIH11, BOCIlpH4111MaeMy10 
B Cnyllae KB1OffeffFill IICT0 414114Ka, TO HaftaeM: 

Ao=  C 

'so 
k 	_c ( i 	__o 

c ) 
rtpm 11.1314WeHHH IICTO4HNKa B cpeae Cle0p0Ctfib B0114161 OTHOC14- 

TeabH0 11p1460pa, 110MellfeHHOtO B 3TON CpeKe, OCTaeTC41 HOCTOSIHHOti, 
a aacmonta N CbUttta BOnbl, BOCITHH0MaeMbIe 11pN60p0M, 413Me414110TCH. 
310 3118411T, 4TO 01161T THIM 011b1Ta 44130 itaeT AAA CKOpOCTH aKyCTH-
41eCKOH BOJIH61 TO NCe 3Hanlitle, 4TO N flp14 HeROKBEDKHOM NCT044111Ke 
3ByKa, a 1111Tep4kepeHLIKOHHUN ORbIT KaeT H3PletleHHy10 KI11114),  BUNK; 
TO )K OTHOCIITC41 H K 4aCTOTe, KOTOpaff B Cayne aKyCTIPleCKPIX BOJ1H 
MOMMT Ha6,/110KaTbCA flen0CpeACTBeHHO, HaUpHMep, HyTeM CpaBHeHHA 
C CllpeHON, 3oymaimen B yHHCOH. 

6) np1460p AMOKeTC41 OTHOCHTeA6110 Cpe.abl CO CKOpOCTb10 V, CKO-
pOCTb BOaHb1 B Cpelle—C (pc. 248). IlOBTOIMIN paCCpan111441, flpne-
ACHHIMe Bblille, MN 140/0KHN 6131/141 6N Kaff BblpaNCe114141 BI  H 0 2  HatINCaTb 
COOTBeTCTBeHHO: 

81
a 	 a±vT  

== tl Tfir H 82 = t2 c _T: 

(118.1) 

(118.2) 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



1181 
	

1113JIEHH14 nonrumos B /414VOTHKE 	 a59 

H6o commerwe menury BOAHOR H npa6opom nponcxornur CO CK0- 

pCCTb10 C.T:V (CKOpOCTb BOAHN OTHOCHTeJ1bH0 npH6opa) (ppm. 248), 
TaKUM 0613H30M, 

0 ..—_ T (1 	), 
c T_ v 

H qacToTa, eocnpfiHrudaemaH npH6opom, 6y.neT:  

_= 	vo — o0(1 — —v ) e cnyorte flanemin npH6opa, 
1+ 

V 
	  — `•0(1 	B carlae 11p116.1114)KeHHH npH6o'pa. o" 

C — V 

1 
c v 

(118.3) 

B cline 4113MACHIMI npH6opa CICCIFIOCTb BOJIHM OTHOCHTeAbH0 Hero 
cxnannonmercH 113 CKOpOCTI4 BOJIHM OTHOCHTeAbH0 cpens H CKOpOCTH 

HpH6opa OTHOCHTeflbH0 Cpeabl, T. e. parma 

(c LT: v), c (1 	—vc ). 

Baum 	socnpmumemaH npH6opom, omens], Truant o6pasom, 
HertameHHoft. ReRCTBHTeAbH0, 

c 0 v 
c 	v 	.c I 	c == 	 (118.4) 

	

o0(1T.L) 	vo 
c 

	

B Carlae .0,1314)KeHH11 npH6opa qacntonta 	CICOpOCtItb BOJIH61 OTHO' 

CHTeJ16H0 npH6opa MeH1110TCH, HO Omuta 804/161, eocriplimaraemaa HM, 

ocmaemcg iteuamentioa. 
OFINTb1 no onperteneHino CKOpOCTH sayica, ero HaCTOTbl H AAHHbl 

asykoeoft BORHM moral( 6u nortTeepAHno ocasaHHoe. 

S 	N Af  8 

PHC. 248. K num (bopolynra Ronnaepa. 
IlpH6Op ABHMeTCH OTHOCHTeabH0 cpenu. 

Bueen,enHue clopmynu OTHOCATCH K cnymam, Tawas Ha6inoneHHe 
npoHaeoHTcH BOOM) AHHHH 13S, HO KOTOpOR nporicxon,HT ABHAeHHe 

HCTOKHHKa HAN npOopa. Bum HanpanneHHe Hafto,neHHH cocTaenHeT 
yron y cHanpameHHemaBliWCHHA,TOBHatumx paccymmtuum npHuunocs 
6u c,nenaTb He6onbume HemeneHHH. Bo-necemx, cnysae (6) BMeCTO 

0:74:V) npHrunocs ou flOACTaBHTb (cLiTvcosy), Hoo HMeHHO sTa BUM-

mima rtarT B paccmaTpnoaemom cnysoe CK)pOCTb C6AHWeli1151 BOAHM H 
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360 	 SIB.REMIE 1101111KBPA 	 xx 

HpHoopa (pliC. 249); BO •BTO pbIX, B bl pa WC Mit 0 2  BMCCTO (a 	V'C) 

matter (a ± Tye cos so), H5o BS 2 -= 88,±-_StS 2  COS SD (pec. 250). npm 
9TOM npennonaraeTce, 4T0 V'C maao no cpaeoemno c SIB = a. TaKtild 

o5panom, oxotmarenbrole peaynbTaTbi COOTBeTCTBylOT aameHe v v cos cp, 

M 	 s2  
• 8 	 sc,A,  1 	  8 . 

N  

PHC. 249. K BbIBOay (popmyam Ronnaepa 
Ana cayvaa, icorAa cxopocrb ABIK(eHHJI npu- 
(Sopa cocTaaaaer yroa p  c amnia IICTO4- 

HNK 

 

— npa6op. 

T. C. seenemo cmacuotgefi cxopocTH 
pOCTb). °HOW4an/16HO 110.1Iy4HM: 

vo ( i741  V COS (I,   \ 
C 

v== 	 — 	 )  
V COS 	( V COS cp ) 2  

H 

PHC. 250. K BbIBOay (kopmyahl /Lon 
naepa Ana cayvaa, Aorta caopocTb 
Aconmemut acToxanxa cocTaanaer 
yroa T  c ananefi HCT04HHK—apa6op. 

Ba.0.11b aHHHH SB Otymeeaa CKO• 

B cane netneeeme HCT0411HKa (118.5) 

v 	( , 	v cos gyp )  
B cnymae ABHWCHHA npu6opa. 	(1 18.6) 

14Tax, nag cayman neancernie B cpede MM "'we'd nee pat/lug/ate 
(popmynel, eoTopme OTaIPIIIIOTC51 Apyr OT npyra meweeTtnem 

1 	
(  V COS cp  \ 3  ' 

C 	) 

T. e. meoeurrenem, OTAH4a10IIIKMCSI OT eKHHHLIbl ea BCJIH4I4Hy entopow 
v)*) nopRdica Aumocntu (no OTHOIHCHHIO K — 
v\*) 

DAR 6onbunwcTea carmen, paccmaTpHeaeremx B axycTexe, paanumee 
9TO Heeenuxo, H HM qacTo epeneoperaroT. Ho OHO HMeeT npanuannaab-
Hoe snagemme, H, KpOMC Toro, npm cospemennwx TexHHmecxxx cpencTeax 
OHO nocreraeT Hepenxo H npaxTemecee Brio/me eameTHuix aeamema. Tax, 
coepemernmee camoneng moryT pa3B14B8Tb CKOpOCTb OK0110 1000 IC.44/4C/C, 

TaK 4T0 — nocTuraeT 80% H paaneyee B align BenueepeeeneHrwx cpop-

mynax cTaeoseTca 311a4HTeabHbINI. 

ECJIH ripm6op ABH/KeTC31 OTHOCHTeabH0 Cptabl CO CKOpOCTWO V, 
a HCTO4IIHK — CO CKOpOCTb10 li, TO neTpy.ano yCTaHOBHTb (popmyny, 
onHcmealoutylo nonoweeme Beaten VIA 9TOTO cnyvae. Ilpennonaraa, 4T0 

*) K CBCpX3ByKOBbIM ceopecram Haunt cpopmyam HC OTHOCJITCH. 
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§ 1191 	 HBAEHHE Aonnnapn B OHTHKE 	 361 

o6a OHH ABHAyTCA B OAHy cTopony, AOTOHAR Apyr Apyra, nonyum, 
nocneAonaTenbHo npameHHH auseAeHHme BbitHe tOpMyAM: 

1+ v 

v = vo 	u • 

' +7 
(118.7) 

Hpm u= v Haftnem = vB  enone cmpozo. 
TaKUM o6pa3om, ecnii HCTO4HRK H npH6op ABH)KyTCH COBMeCTHO 

(T. e. HeHOABHWHbl Apyr OTHOCHTeAbH0 Apyra), TO anneHHe ilonnnepa 
He HMCCT mecTa. Ho ecnn V # U, TO nnneHHe IIonnnepa npomcnoAnT, H 

npn 9TOM na6mAaemoe Hameneme 4aCTOTM BaBHCHT ne OT pa3HOCTH 

U --V, HO OT cammc BeAH4HH U H V. 1-109TOMy B AaHHOM cnyvae Hue-
HHe L1OHRAepa HO3BOAKT onpeAenmTb He TOAbK0 CKOpOCTb HCTO4HHKa 
connocumesbno npu6opa, HO H CKOpOCTb HCTO4HHKa H RpH6Opa OTHO-

CHTeAbH0 cpembh 
B 1845 r . anneHme 6inno HayHeHo 9KC nepmmetrraamo (Banc —BannoT) 

H TeopeTmecxHe illopmynbi Rp0BepeHM KOAH4eCTBeHHO nyTeM Ha6nwAe-
HNA 	BbICOTM myna myabinanbHoro HHCTpyMCHTa, anyvaurero 
Ha nnaTcpopme noenaa, npoHocs nuerocg mitmo CTaHHHH. HameHembe 
BMCOTM nayna Ha6mAaTenH, My3bIKaHTbl, oneHnnann Ha cnyx. OnmTm 
6buin nonTopeHm noance npH CKOpOCTH noeHaa AO 120 um/Hac. 

§ 119. Runtime Aonnaepa B °Hume 

B °nu/Nem/ix annelmax Honpoc o pacnpocTpaHeHnH BOAH B cpeAe 
ropaaAo &nee CACOKeH. I43necTno, 4TO CBeTOBble BOAHM morn pacnpo-
CTpaHRThCA B npocTpaHcTne, He 3aHOAReHHOM HHKaKHM H3BeCTHMM HaM 
aeurecTaom (a awcyydue). 	• 

ECRU BCTaTb Ha T04Ky apeHHa, cornacHo KOTOpOn rnmyym npeA-
CTMLIACT C060fl cpeAy, BKOTOpOn pacnpocTpansnoTcHanetapomarimnue 
BOAHM H OTHOCHTeAbH0 noTopoft MOWN° H3MepHTb CKOpOCTb HCTO4HHKa 

H npH6opa (nencaninnHbai wimp TeopHH flopeHTua, CM. rn. XXI), 
TO 944eKT aonnnepa AOAWeH 6bin 6M TpaKTOBaTbCH TaK we, KaK H 

BERM. 

MM npinunH 6b1 K anym pa3A144111,1M epopmynam, ounnatouinmca Ha 
BeAH4Hily wroporo ROpHAKa OTHOCHTeAbH0 	lam KaK AaWe AAA ABH- 

C 

WeHHH 3emnH no ee op6wre —ve  He npeHocxpAHT 10-4 , TO, cne.wea-

TeAbH0, paannvne B 06enx cOopmynax COCTaBAHeT AHMb 10 8. ,QUA 
60AblIIHHCTBa ace peanHayembix Ha onbrre cnyvaers oTnipme eine menbrue. 
3TO pannwnie He moweT 61.1Tb KONCTaTHp0BaHO HenocpeAcTneHHum 
HabnloAeHmem HaA BeAH4HHOR Aonnnepowcoro CMeHleHHH. OBOBKO yu-
AOCb, KBK HBBCCTHO, OCyliteCTBHTb H ApyrHe onTmeciare ORMTM 

(ranpHmep, onbIT Mackenbcona, CM. § 121, A), HoTopue 6bInH AOCT8TO4H0 
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362 	 nanaHHE AOnunalin 	 .frn. xx 

TO4HN AAH TODD, 4T0661 KOHCIATHPOBATb yKaaammue manue OTAH4HH, 
eCAH 6m 	HMeAH mecTo. aramm onuTama Ouno noinaaao, 4TO manoe 
powwow, onumaemoe c TO4KH apemm npeacTasamon o pacnpocipartemor 
cseTomox BOAH B Henommorom a4mpe, mmeeT mecTa. Bce 6ea 
HCKA104eHMH nporreccu npoTeKarar THICHM o6paaom, 4TO arpaeT pont. 
TJAbK0 onutocutneAbmom AinmeHme HCTO4HHKOB H npHoopoa npyr no 
OTHOILICHHIO K Apyry, nonHTHe a6conloTHoro ABHWeHHA B nanyyme 
He HmeeT cmmcna (npummun ornmocumesbmocm, cm. rn. 304 B COOT-
BeTCTBHH C 9THM H cpopmyam, ynpannaloame amennem Aonnnepa, 
He AOAWHU OTAHLIATbCH Apyr OT Apyra AAA AByX pasoopaHnux Inoue 
carmen, noTomy 4TO HHave mm man ou H B 9TOM RBAeHHH 

Immary10 BOBMOHMOCTb KOHCTATHp0BATb a6conicaHoe ABHBreHHe cHcTemm 
B omyyme, 4TO RpOTHBOpe4HT ITHHHHIly CTHOCHTeAbHOCTH. H AefiCTBH.. 
TeAbH0, ecnH npH HmaoAe 4ropmyn HBAeHHH Aonnnepa ITHHHTb BO 
BHHMAHHe OCHOBHMe nocTynaTm H CAeACTBHH TeOpHH OTHOCHTeAbHOCTH, 

TO MM noarimm Ana o6olix carmen (Amaelnie HCTO4HHKB AaHmeme 
npHoopa) OAHH H TuT 	peaysbTaT, a HmeHno: 

V = Vo 	• 

1 7 
• 

NITA HeCK0AbK0 noApo6Hee paccmcnimm 9TOT BOHPOC B CileAyWIHM 
mane, HOCBAWeHHOH H3A0WeHRIO OCHOB OFITHKH ABMWAHX01 CHCTeM. 

5Kcnepomewranbrioe nooTaepocamore nparurana ,aonnnepa Own nano 
npeone acero acTpairominecKama aamepelmamir."1-1ocne TO1'0 KaK 6uno 
yeTaHoHneHo, 4TO cneAyeT ONKHAHTb cpamimeablio nefionbuinx H3MeHeHHH 
B vacToTe CileKTIMAbHMX AHHHH 2mma, &mu npeAnpHHEITH MHOTO4HCAeH-
Hue [nomogram 9TOTO pooa. Bnepsue yaanocb Hamm) KoircTaTaposaTb 
CMeifigHHe BOAOPOAHMX AHHHH ircnelapax Bern H CHpnyca 110 cpanme-
HUE C COOTBeTCTBMAHMH AHHHHMH reftneposon Tpy6AH, nplinmcas 9TO 
cmenemae ABH)KeHHIO Kinn OTHOCHTeabH0 &mom. B nanbaerturem TaKoro 
pooa inmepemai oenanacb H oenaloTca Becbma oacTo. flpa HX 110MJIHH, 
cTporo TOBOpfl, HeAb3H nponepHlt neneHne Aonnnepa, Hoo MN He limeem 
BO3MOWHOCTH HenocpeAmeHno H3MepHTb CKOpOCTb 3Be3AM. Hao6opoi% 
STH HaornoAeHHa ncnonbaymca AAH OripeAeAeHHH CAATAKHReil CKOpOCTH. 
Blie3AN BA0Ab AHHHH, COCAHHHWUJen 3Be8Ay H 3emnio (Arnim CKOpOCTb 

aseaA), HCX0A2 H3 Oemoerna1 B flpABHAbHOCTH HpHHHHHA 210HHAepA. 

B Inc/mine upon Talon aameperma A0BeAeHM AO 60AbLUOH cTerierm 
TO4HOCTH (C TO4HOCTbW AO LICAL/CeK B eAnHiluax CKOpOCTH) H cnymmT 
HO4TH eAHHCTBeHHUM MeTOAOM HCCAe.B.OBBHHH ArleBNX CKOpOCTefi KOCMH- 

vecxxx Ten. finarooapa asnernoo ,11,onnnepa 6una OTKpbrbl oaotnue 
amain], CTORb yoanemrue, LITO paaponemie HX nocpeocraom TenecKonoa 
oKaaurneTca HeBOHMONCHNM. CneKTpaninue RHHHH TAKNX pe3A. [repro-
AWICCKH CTAHOBATCH ABOPHIMMH, 4TO momeT Own, rtgacKein npeonono-
welnem, 4TO HCTO4HHKOM HBARIOTCH AnaTena, nonepemeHHo npitonmwm- 
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§ 1191 	 RBREHHE 3,0411.11EPA B 011THKE 
	 363 

UtheCA H ya,a4RIOLHHeC51, T. e. o6panamoutheca noxpyr °bluer° HexTpa 
TTIWKCTII. 143 SINK Ha6monemal HeTpyauo 1:1614HCJIHTb Taxwe 'lepton 
o6pautenns Taafle411161X .0,13014HIDIX 313e3,11. H HX nymeable CKOpOCTH, T. e. 
cxopocni Bapab AHHHH Ha6moneraa. 

B acTpocpnanxe Hepenwo 110.3133y1OTCSI Tanana npanuinnom aonnnepa 
HAM 011g111441 cxopocTn nmepaxeman nonoponaux mace, Ha6monaemmx Ha 

Conmie (npoTy6epalcuu). Hamepenne xa6monnemux nameftemcfl 43CTOTbl 
1:1040p0)4HbIX naHH(1 naeT AKA CKOpOCTH nanoponHoro o6nana mammal's( 
cabluce 100 KAICOC (H Amite no 1000 mmIcen). 

CnexTpocxoncinecmin meTon onpenenexmc CKOpOCTH ne6ecnux Ten 
66In npnmexex itorenem (1861 r.), a BROCAeaCTBHH .9aHrneem H Kopxm 
AAA 113MepCHHCI CKOpOCTH apatuenna conHenHoro aHCKa. C 9T ON u.eamo 
cpamcmaanco CABHP cnexTpanbaux amnia OT BOCT134110r0 H aananHoro 
Kpaen Comma. flimetlHas CKOpOCTb xa nnameTpe oxa3anacb pam(GFI 
2,3 KmIcek, B TO BpeMR KaK xenocpencTaeutuxe na6monemaa nepe-
mememan C0111041161X rumen namT cuncppy OK0110 2 /GAWK. B 9THX Ha6A10- 

nemisix MO)KHO 314,TleTb iconic necTeexxoe nonTeepwaemie aline MIR ,ll,onnnepa. 
Ilepable aa6opaTopmale HCCAe3,0BaH1141 011TH4CCK01- 0 313nel-um Lion-

nnepa nptmannexcaT A. A. Benononbcccomy (1900 r.); ero 04161T14 ohm 
nonce noaTopenu B. B. r0.11141161H6IM (1907 r.). Benononbcmati yBeA14414/1 
CKOpOCTb KBIOKCHHA 14CT0 111111Ka, HCI10.11630BaB MHoroKpaTHOe oTpaweHne 

N S 
	

S .  

B 	A 
9nc. 251. CxeMa ormrma A. A. Benononbcaoro. 
S — HC4041-111K cam; A H B — .asnsywnecn aepicana; 

S', S", S", 5"" — namaymeen Hao6pasemin S. 

OT 33413Cy11.111X01 aerwan. Ha !me. 251 i3o6pawexa cxema, 110ACH910111.851 

Ham Benononbcxoro. aria sepHana A H B cmerualoTa npyr OTHOCH7 

TeabH0 npyra. Ilocpennue mewny aepxanamx Ha pactroamm x OT ccaw-- 
 nor° 143 114X nomewneTca '11CTO4HFIK S, TaK 4T0 SN = x. Torn 

SS' = 2x; SS" = 4x cc T. n.; noo6uce n-e nao6paxceHne oxaweTcH na 
paccTOnmHH OT HcTcacrunca 2nx. EC.1114 paccionxne X OT S AO aepicana 

, 

MellfieTCR CO CKOpOCTbIO 	
dx 

= 	411,134D1CyTCA aepHana), TO ABH/HyTCH H 

ace H306pancemax, Tax 4TO CKOpOCTb n-ro n06pancemcg 6yneT: 
d (2nx)  w—

dt = 2nv. 

TaKHM o6pa3om, npic6op BC.110110J1bCKOTO 41133130AfleT mannTenbxo 110Bbl-

IllaTb CKOpOCTI na6monaemoro HCT13411HKa, KOTOp6114 50.351eTCH n-e 4130- 

6panceune nericTurtenbnoro IICT04111HKa. 
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Pm. 254. CnexTp Boitopaaa, mazy- 
vaembiA Asmuynimmlica H xeno4anx- 

Hb1M14 aTOMMH. 

364 	 RBAEHHE AORRAEPA 
	

Pm. xx 

B npH6ope Benononbcmoro (pnc. 252) aepHana npeAeTaansnoT 
paamanbHue nonacTH A,ByX KOJleC (I10,1106HbIX Ilap0X0A,Hb1M), IlpHBOAHMbIX 

_, 	 BO apatHeHme moTopamn. OKOHEM-  
„Idt— 	 TeAbHaR CKOpOCTbW 6bIJIK OK0110 

cnee mpozpe„ 	 500 .0 /cex (a onuTax BeAOHOJIb- 
11 	 cxoro 0,67 HAtIceic; y Coalman-la 

OT 0,25 Ao 0,35 HAtleem). Cnex-
Sr 	'II. 	

Tpanbinam npit6opom Ana Ha6.rno- 
Ream cmelmemai ovum y Beno- 

NC. 252. CxeMa ripHoopa A. A. Deno- nonbcxoro TpexnpHameHHun cnex- 
Tporpa4), y rOJIIILIblHa — 91LIBAOH 

MatixenbcoHa. CornacHe onuunix 
Aammix c Teopmen AocTurano 50/0, 411 0 cneAyeT npHaHaTb mpeaeumatiHo 
xopouthm peaynbTaTom Ana TaKFIX Tpyanux OHNTOB. 

BnocneAcnom 43a6pH H `Biaaccox (1919 r.) nponsaenu noAo6Hue 
HamepeHHH 6onee npocTum cnoco6om, ficnonbaoaas 6onbuilmo paape-
warouipo cfiny HuTepckepemaHormoro cnexTpocmona. VICTOPIIIHKOM cBeTa 
cnyamna oxnaKaaemaa pTyTHaa -namna, caeT 
HoTopal oTpauanca OT xpaeo 6ymaamoro 
Aucma, apatuatouterocH Ha HerrprHpyre, Tax 
PITO mnietthasi CKOpOCTb '<past 21,1ICKa AOCTII- 
rana 100 Al/cm; cnexTpanbHaa /UMW!, oTpa- A 	H — 
Nieman OT Lusyx flpOTHBOKOAWKIIMX xpaen 

Pile. 253. H a 6A }cute we Rime- spautalouterocsi Amcma, Aaaana ABothmo am- 
Him flonnnepa 	xanano- HaAeatho paapeumempo HHTepdpepeu- 	BbIX aptax. 

unomoam npHoopom. 
LUTapx Ha6maaan cmemenne CIICKTpaAbHbIX nNHHR , 110.7633/51Cb B Kaye- 

cnie HCTOPIHHKB caeTa 6ucTpo HeCyulMMFICA CBOTAIIIHMHCA ATOMBPAH 
B KaFIBAOBLIX nytiax. Ha 3THX MINTOB MO)KHO, 11011b3pICb npHrownom 

,II,onnnepa, onpoaemnb CKOpOCTb xa- 
Hanomax nymeti. Ha6moaemoi oxaaa- 
JIHCb B COFAACHI4 C oriel-mon 9THX 
cHopocTeft PIO ABHHbIM OTKAOHeHHA 
B snexTpwlecHom H marmimom 
B cnymae soitopaaa nonymatouoieca 
CKOpOCTH CTOAb 3HA4UTeAbHb1 (not:m.11Ra 
108  cAtIceg), PITO ma6markemme cmeme- 
HUH MOWHO 6e3 TpyAa BblIIOJIHHTb npm 
Homo= npfiameHHoro cnexTporpata 
ymepeHnoft paapewaammen CHAbI. 

B Tpy6xe C KallaJlOBbIMH nyHangu 
(pHc. 253) caeTaTca Hai( HenoAtux- 

Hue BTOMbl, Tax H CaacTpo Hecruseca HaHanoable YacTHUM. Ilepaue 
AmoT peamie APIHHH. /1,1310KyLLI.HeCH Hie (C paanH4Humn cxopocTsimm) 
HaHanosue 4BCTI111$1 AatoT AHHHH, CJIHBBIOLLPHeCH B pacinlipermylo nonocxy, 
cmeimeaHyba OTHOCIPTOJIbH0 nepDux. Ha plc. 254 xopowo BHA,HbI Kfll; 

rroabcxoro. 	• 
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§ 120] 	HPHHICIEI OTHOOHTEAbHOCTN B mExAmila 	 365 

pemwe ANHNH 1-17  N H HOKONUCHXCII aTemos waAopcvo, TaK H cmentell-
Hme BACH° ywHpeHnme ANHHN BOA0p0AHMX Hanammmx Arlen. 

HamoHe11., cAeAyeT ynommHym, 4TO BO BCCX rammux NCTO4HHKaX 

cBeTa MM nem HMCCM AeAo co CBeTHUCHMHCH aTOMaMH rasa, AeTam-
WHMH C A0B0AbH0 60AblENMH CKOpOCTAMN no scat HanpasAmnam (am-
pocTH OT 100 mIceg AO 2 KmIcek B 3aBHCCIMOCTH OT moiwaynspHoro 
seca rasa N ero TemnepaTyph0. BcAoacwwe AonnAeposcHoro cmeweHHA 
cnmapammme ANHHN otwahwar)TcH pactimpewimmH. B yCAOHNNX 3Ha4H-

TenbHoro paapeweHHH rasa, gorAa CTOAKHOBeHNN memAy CBeTMICHMNCR 

aTomamn H ompywalowilmn 4aCTNICaMN cpumHTemwo pew, ABAeHNe 

AonnAepa cApicHT rAasHofl npwilmon, onpeaeAmowen wHpnHy cneH-
Tpamwofl ANHHH. lia6Hmenue HaA yumpenHem CfleKTpaAbHNX AHHNti 

B yxasaHHmx yCAOBHHX Tame swmeTcH nomulepfleHmem %Waal:Lon-
nmpa. YaaA0Cb Ha6moAaTh, HanpuMep, 4TO npH oxnamAeHnH TaKOTO 

HCTO4HHKa WHAKHM B03ATCOM 111NpNHa AHHNft ymewpwaimcb COOTBeT- 

CTBCHHO ymeHmumuno cpemnix moneigAnpnmx cHopocTen. 

PA ABA XXI 

MIRKA RBMKYIELPIXCA CPER 

nice npH H3y4CHHH HBAeHINI LIonnaepa MM scTpeTHAHcb C sonpocoM, 

KaK npoTwmeT onTiowcHoemmeHneBcnynaeRBHWeHIN cHcTemm,BKOTO- 
poH OHO Hp0HUCOANT.IlpmpaccmoTpemili9ToR npo6Aemm cywecTselowe 
sHaveHne HMCCT OTBeT Ha caemylowntl sonpoc: BO3MO)KHO AN ycTaHo-

BHTb Awwwww NCT04HNICa ceeTa H nocnpHnHmatoinmx CBOT npnoopos 
OTHOCHTeAbH0 CpeAU, B xon.poR CBOT pacnpocTpameTcH, NAN BO3MONCHO 

ANIUb ycTaHoulenHe OTHOCHTeAbH0E0 ABNNWHNR NCTO4HNKa H npneminwa 

coeTa Apyr OTHOCHTeAbH0 Apyra. Mw noAxofolm, TaKNM o6paHom, 

K o6weii Hauge ORTHICH(N9AeKTNAKHaMNKH)ABHWyENHXCH cpeA,npeA-

cTasmnoweq 6ompwoe ❑pwnwnHamwoe aHwiewle, H6o orpomHoe 60Ab-

UNHHCTBO Haulm onuTos npoteKaeT B semHmx na6opaTopnw], T. e. 

B cncTeme, mwmpuelicH OTHOCHTeAbH0 Apyrinc meoecnboc TeA. flpaa-

CTaBANeTCH BaNCHUM 3HaTb, oTpamaeTcs AN BTOT ePaKT Ha npoTeKaHHH 

Ha6AwAaemmx waneHHH H KaK HMeHHO. 

§ 120. npHHHHH OTHOCHTUMHOCTH B mexamme H Oopmyam 
upeo6pammalimn Famines' 

clmswiecxne 3aK0HU, B TOM 411CAe N 3a1COHN mexamm limoTona, N 

B 4aCTHOCTH 3aKOHnliepulmtimewT onpeAeAeHnmft CMUCA nlWb Tom, 

KOTAa T04H0 onpeAeAeHm peamwme yCAOHNH npoTeicanna paccmaTpH-

naemmx mmeHHft N, uleAcwaTemwo, yKasaHa extrema onmeTa, K KOTO - 

pa OHN oTnecenu. 
ilpeAcTarwm ce6e HeCK0A6K0 cHcTem oTowia, OAHa 113 KOTO-

pux cessaHa c 6eperom, a ApyrHe---c pasmonimmn Ammywomnu 
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366 
	

WITHICA ABHWEIMIXCR CPEA 	 tra. xxi 

oTnocHTemmosToro6eperaxopa6nammIlycmHa6eperyAmiweTcnamme-
HH6yAb Term, Ha xoTopoe B 6eperosonucTeme oTcxeTa He AeAcTayloT 
HHKaKHe CHAN, Hanpnmep no anomie ropnaoHTammomy cTony KaTHTCR 
6e3 Tpemm map. ,LI,BHAeHHe 9TO B 6epermion cHcTeme oTcxeTa 6yAeT 
npoimoAnTb pannomepno H nimmonHHenHo, T. e. RBHTCH Armwermem 
no Mier/WIN B HbKITOHOBOM CMUCAe. IlpeAHOAOWHM, 4TO cosepmenHo 
TaKHe we ORKIN (map, xaTaumfica 6es TpeHma no ropHaoHTammomy 
cTony) Hp0H3BOWITCH H Ha xamomm H3 KOpa6AeR. 	scex CHCTeM 
oTcseTa, CBSI3aHHEIX C KOpa6AHMH,ABHHKylIWMHCHpalmomepHo H npgmo-
AMMAN° OTHOCHTeAbH0 6epera, Annwerme inapos Taxwe 6yAeT paano- 
mepHum H npamonHnenHum. 	BCCX 9THX cncTem ABHAeHHe wapoe 
CCM AmmeHHe no HtleplOM B H1,10TOHOBOM cmucne. Flo B cncTeme OT-
CMeTa,CBR3aHHOR C xopaonem,xoTopun npoxoAHT MHMO 6epera 
pemmm, AsHweHHe mapon ABAHeTCH yompeHHum, a He HpHMOAHHRHUM 
H pasnomeplimm. CAU0BaTeAbH0, B sToft cHcTeme OHO He KBAUTCH 
AnnwenHem no HHepHHH, H B nett AencTnyeT Homnnexceim(cHnu nHep-
mm), cooftimonmx Tenam ycicopeHme. 

Taxnm o6paaom,mixoHAanweHmmimpmpmpyeTca OAHHaKOBOTOAbK0 
B Tex cHcTemax oTomTa, KOTOpMe ABIOUTCH pasHomepHo H npamo- 
nnHegHo ApyrOTHOCHTeAbH0Apyra; 9TH cHcTemm COCTaBEHIOT COBOITI-
HOCTI, TaK naausaemux unepguaAbnux cmTem. 

3aKOHU MeXaHHKHoalmaKoBoOopmyalippoTainasi scextinep-
MMAbHUX CHCTeM, H topmymmorma MX H3MeHHeTCH AAH cHcTemu OT-
ctieTa, AmiwymellcacycxopeHnemOTHOCHTUMNO nneptmammux CHCTeM. 

9TO BHAHO H3 Toro 06CTOMTUWCTBa, 4TO B OCHOBHOR 3aKOH HIAO- 
TOHOBOR mexaHmui BX0AHT supaweHme ye/cope/tun Tena, a He ero CKO- 

CPe 
AVOCWW:1 7. Tamm o6paaom, Ao6ameHme nmooli HOCTOSIHHOR clv 
CKOpOCTH, T. e. nepexoA K mo6ofi HHOR imepimanbnofl cHcTeme, He 
OTpa3HTCH Ha Oopmpmpoaxe 3a1COHOBmexalimmhkoftoAmmocTb onpe-
AMMT6 cmTemy OTC4eTa, AAH xoTopon OopmpmponaHu 3aKOHN MeXa-
HHKH, sacTamina 11610T0Ha BBeCTH flOWITHe a6conicaHoro npoupaHoma 
max TaKOR HCX0AHORcacTembh(Yarialcoscecticiemm, Aanwyumieuipaano-
mepno H HpAMOEHHeRHO OTHOCHTeAbH0 sToro a6conmTnoro npoupan-
CTIM, T. e. asnamomeca HHemmammumm no OTHOWeHHIO K nemy, 
AonycxamT Ty we topmymipmmy 3aKOHOB mexaMmecmix nponeccoli H 
HBAHICaCH CTO4KH 3peHHH MeXatIMICH 9KBHBaJleHTHIAMH Apyr Apyry. 

Taxim o6paaom, HaonmAeHnn HaA mexammecxHmH nponeccamm He 
AMOT BO3MOHCHOCTH Mae/MI6 9TO a6comoTHoe npocTpancTno H3 HeAOR 
6ecxonemioti coaoxynHocTH nnemmammux cHcTem. 9TO 06CTOBTeAb-
CTBO nonymino Haasanne npuriguna omwocutnentommu KAaCCIPMCK0a 
mexamma, H, cneAmmTermo, nmoToHosa mexamma cpeA nocTpoena 
B cornacHH c nimmumnom OTHOCHTeabHOCTH. 

11pH nepexoAe OT °Arlon miepuHammoft cmTemu K Apyroft yaw- 
penmi OCTWOTC2 HeN3MeHHWMH, HO HoopAHHaTu H CKOpOCTH MeWHOTCH. 

ycTanoanumn COOTBeTCTBH2 mewAy HHMH cnywaT Oopmynu HAH 
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ypasneinunpeo6pasosammcnnsunamanue moopAHHaTu H npemnx,y,z,t 
OAHOA CHCTeMM C 'coop/lima/am H spemeHem Apyron 4 z', 9. 
(Dopmynu nepexcnna, KOTOpMMH nonbayeTcn HbKaOHOBa mexamma 2 masa-

AHCb CaMOOLMBHAHUMH. AAH cnynag, mous BTOpaH cHcTema ABMKOTCH 

BA0Ab OCH X CO CKOpOCTMO +V OTHOCHTeAbH0 nepnon (HAN nepsan 
CO CKOpOCTWO --V OTHOCHTeAbH0 BTopoM), OCH cncTem napannenenu 
Apyr Apyry H B MOMeHT t=0 
nanana moopAnnaT connaAamT 

(120.1) 	 vt  z' 	z, 	t. A 	X' 
HHBapHaHTHOCTb ypaaHefing mexa-
HHKH no OTHOIlleHHIO K 9THM 

mynam npeo6pasonarnm, moTopylo PHC. 255. hue HilepliRVHAMe =Tema' 
neTpyAHo nponepnTn, H eCTE. Ma- 	 KOOpEHHat 

TemaTnnecmoe AupameHne npnn- 
mina OTHOCHTeAbHOCTH mexaHHmH, nmcnepnmeHTannHum OfiOCHOBaHHeM 

KOTOpOPO caywnT cornacHe 3aKOHOB MeXaHHKH HbIOTOHa C ONUTOM 4). 

§ 121. 3Aelapowlammta Amicylioncesi cpeA 

• 	floAo6num 	o6pa30m CTpOliTCH H enemTpoAHnammma (MUNICH) ANN- 

mctutfixca cpeA. HocoAn H3 011peAeACHHUX 0344eCKHX npeAnocunom, 

HOACKa3aHHUX onuTom, ycTaHannHaatca cncTemy 9.11eKTp0AHHaMH4eCKFIX 

3aKOHOB, flpHAOHCHMbIXKHBAeHHHMB ABH)KyULHXCH CpeAaX, yKa3aBOAHO-
BpeMeHHO (kOpMyAbl Bpeo6pa30BaHHH, 1103BOARKHHHe HepeXCIAHTb OT 

OAHOA HHepitHaAbH011 CHCTeMW K Apyron. CpanHuman C OnbITOM nusoAu 
nonyseHHon Talcum o6pa3om TeOpHH, mu nmeem BO3MOWHOCTb KOH- 

Tp0AHp0BaTb HpaBHASHOCTb HaWNX 110A0WeHHA. 
4TO KaCaeTCH (pOpMyA flpeO6pa30BaHHH KOOpAHHaT, TO OpMyAN 

raRHACH CLINTaAHCb BROAHe OWBHAHUMH H OcipaBAaHHUMH OHUTOM. 

IlOOTOMy OHM 6es KpMTHKM filHAH HCROBb30BaHM H HpH nOCTpOeHHM 

OACKTpDAHHaMHKH ABHWyMXCH CpeA• Pa3AH4He lice B HCX0AHMX 'MAO-

WeHHHX HpliBeA0 K MHOPOOfipa3HUM HOHbaKaM CO3AaHHH TeOpHH. Kpan- 
nee H Hanoonee nonHoe nupancenHe pasinisnux Tonem apelmn NECOANT 

ce6emecTo Bpsyx sanoienuinx,pesmo paCX0AHUIHXCH TeOpHRX: 9AeKTp0- 

AHHaMHKe repUa H snemTpoAHHamnme IlopeHTna. Kam Ta, Tam H Apyran 
nnemTpoAHHamHma paccmaTpinmeT sce nnemTpomarnHTnue H OBTHWCKHe 

Petis Kau 0 mexammeciont H aCTNOHOMHHOCKHA sonelmax, awl KOTOpWX 
CKOpOCTH Heseammn cpasHnTenkHo co cmopocTwo cseTa. 0 TOM, B KaKOfi Mepe 

NCXHNNKH iiblOTOHa BINCHOWHM3 K HBACHHHM, PAC CKOpOCTH He yEOBAUBODEBOT 

9TOMy OrpaHHHCHHIO, CM. .§ 125. 

(pHc. 255); 9TH 4)opmynbi, N3BeCT-

Hwe  Famine% 
HmeloT BHA 

X — 	= y, 
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OIITHKA Anuu(YuluXnu CHEu. 	 fru. xxi 

npouectiu Kau npoTeHaioUthe B :3anoinunOuttem Ste npocTpaHcTso Napo- 
BOAl 366Upe. B COOTBeTCTHHH C 9THM OCHOBH61M BOIWOCOM SaeKTPO-
AHHaMHKH affliWy111.11XCR cpeu R13.151.1CH sonpoc 0 BaHHHIlli ABHHCeHHH Tea 
Ha 94Hip• OT13eT Ha 9TOT nonpoC mor itaTb TOabK0 0111,11. TOLIHee, 
HCX0,a51 143 onpeueueHnux npeurranneHrin o B3a11M00THOffleHHH znoxy-
uterou newecTsa H 941Hpa, cue:Lipima° nocTpotab onpeueueHH3m0 Teopino 
SIBIleHHfl B umusyumuccs cpeiax a nouseprHyTb ee 011bITHOt1 nposepue. 

I. Teopma yaaeHaemoro aiPmpa. rep' cossau utopia), OCHosannylo 
Ha yrnepumemm, !To wimp 110/1HOCT610 yeasuaeTcs marepHaubmamm 
Tenon.' npH HX aBIDKCHHH. Tatum o6pasom, orrnmecHae ffflaeHFISI B HRH-. 
WylHecI(H cpeue pasmrpmnatorcu B si:Dupe, ,a1314)EylKeMCSI 6es orciasatals 
BMCCTe C 9T011 cpeuort, H, cueuosarenblio, Ha6AioneHma HaA SIBaeHlIHMH 
B ,amotcyluxca cpeux He Am? BOSMO)KHOCTH yCTaHOBIlTb 9T0 Amuse-
HNC. ,apyrnmli caosamm, TeOplifl rePHa nepeHocwr mexamsfecuun npumniut 
OTHOCHTeabHOCTH B 9/1eKTp0AHHaMHKy (H OHTHKy). Herm:may-a ypaBHeHHA 
npeo6paaonalma rammea, reps; coa,aaA ypaaHeHaa saexrpouHaamincH, 
HoTopme, KOHellHO, SIBIDHOTCH HHBapHaHTHMMH no OTHOILleHHIO K 9THM 
npeo6pasonalmum. He BX0,101 B o6cpsueHue MHOTOLIHCReHHbIX Tpya-

HocTen, CB513aHHE.IX C 110- 
CaeHOBaTeabHUM panu-
THCM 911eKTp0HHHaMHK14 
repua, MOHCHO yKa3aTb Ha 
npaMoe nporloopemme BM-
BOLLOB 9TOR Teoprui C pa-
AOM OHNTOB, B TOM !mute 
C oamim Ba/KHUM 011TH-
MeCKHM 0111,1TOM, B6111011- 

Hemmon 4:miso (1851 r.). 
01113IT 01130; K094:14M- 

lomat yBineveHma. CxeMa 
°aura toms° nomasaHa 
Ha pl4C. 256. 3T0— mnep-

PHC. 256. CxeMa (un imoo. S— 14CiegHHK cam; (pepsin:J.Homman 01161T, rite 
/ H II— InirepipepHpyloatlle Hyrum!, Hai soroplux I miTep43eplippouine nyykil HueT no 'resew() BORN, a II — npoTHD TeueHHH. 11p0X0.101T no aallOJIHeH - 

HEIM 130.0,0H coo6ina1o1nimcu 
Tpy6am A H B, Anima Ha)uolt us HoTopux pasha I. B caymae He-
flaaBHHCH011 soalu HaornouaercH onperteuerman unTepcDepemmionHau Hap-
TIMa. ,L1,05aBinHaff pa3HOCT6 xoua arm II, unautabi npoxousnuero gepea 
CTeKIIHHHy10 HaaCTHHKy, MOMCeT 6bITID HomneHodponaHa HIM yHTeHa. 
Ecaa noua npuseueHa B AmmeHne co CKOpOCT610 V, Braman B A 11 
BEITeKaA 113 B, TO nyti / 63ruer imyrpH BOHM pacnpocrpaHurbcs 
HanpatufeHmo ABH)KeHHH ROAM, a Ay! //—Haecrpetly aBIDKCHIVO. ECRH 

B TOM Him, sax OH 6bm nnocueucrsau 811086 ocyakecnnex MaiiKenb-colloid (1886 1.). 
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syly, B KOTOpOM pacripoctpatiatorca CBeTOBble BOJIHW, yaaemaerca mabl- 
atyubefIca Bawl", Kam npemnomaraet Teopim repHa, TO CKOpOCTb mam /, 
TaK H I/Jiymerl 6T/ie.(' no OTHOIlleHHIO K 80ck 044H041 H T041 ace, paBHOH 
CKOpOCTH CBeTa B nomoatualca BOAC, T. C. 	=---ne  , rme c—CKOpOCTb 
carra B CB06041HOM sclnye H n — nolinaTenb ripeaommeHam BOAbl. flo 
OTHOIlle111410 ate K aepmaaam lipHoopa CKOpOCTb CBeTa Ha otpeame nyTH, 
npoxomauaem B mabomytHeNca some, 6ymear aaancurb OT HanpasaeHma 
Telleima BOAbl, a Hmeitho: ona 6ymet paBna (cr-Fv) AAA dip% I 
(C1. — V) masa aria II. n _Houtaemoe HameHemae barep(peperyHoHHoti Kap-
TMHbI 011peAelIHTCR mo6aBo4nion pa3HOCTMO apemeHn pacripocayaHerna 
mayx Arlen 

21 	21 	41v 	41vn2  
= 

—c — v —
c 
 + —

e2 
 — v2 

0_00 

n2  

KOTOpOti COOTBeTCTByeT pa3HOCTb xoma, Bblpa)KeHHaH B maimax BOAH: 

= T 

	

4lvn2c 	41vn 2  
•

c 
— A (c2 — n2u2) 7 Ac 

2 
om C 	npeHeopeqb Be1114441HON (—nv  ) no cpammalano c emaate". 

B OAHOM Ha TBKHX 041bITOB ayy6b1 HMCJIH .24114Hy / = 1,5 At H CKO-
pOCTb TeHemia mocTiaraaa v = 700 chtleeK. ,11,ei1crearembHo, Ha6momaaocb 
cmeukeame luirepckepeHumallablx F10.110C, coomeatraylonlee, omHamo, pa3- 
HOCTH X041a, rytimepHo B am pa3a meHbffleil, mem caemyer 143 Teopam 
s$Mpa, anomie yaaemaemoro mabomyuaefica cpemott. TaKMM o6paaom, 
Ha6momaemoe cmenteHme He MO)KCT obvi% cornacoaano C Teopmell repua. 
Ho OHO Hamomwrca B npeaocmomHom cormacHH C TeopHel ("yelled's], 
yopmy.rmposamboti MM enae B 1818 r. no noaomy °axon) onbrra Aparo, 
nbrraameroca o6Happlarb BAHRHIle ABH4KeH101 3eMAH Ha ripeaomaemle 
caeTa, nocunaemoro 33e3mamil. Aparo nomaaaa (X0141 H C ymepermoti 
T04HOCT610), 4TO TaK040 BAHHHH51 He Ha6.11104taeTCH. Aim 0612RCHeHH11 

3TOTO peayawraTa ("yelled% BbIABHHVI atom°, coraacHo moTopotl syly 
He yanemaearca ,HBH)KyllbHMHCA Tenamm, B 4aCTHOCTI4 3emaell, a npcmommr 
Hepea HIP:. Ho no °Oakum npemcramemtam (IyeHeaa (CM. § 129) naoT-
HOCTb 34llipa B aeubecree p i  60/14.111e, gem ILTIOTHOCTb p BHe ero (npa 
ommumonotl yripyrocTb), Tam "ITO 110Ka3aTeJlb ripeaommerma 

c 	Pt n  
p 

lionomy npm ABIDICeH1114 aeubecTaa scply, BX0,101 B Hero, AC/JDKCH y11/10T- 
HflTbC51. Boo6pa3mm 1414J11411:413 C ceHermem B 1 eAl 2 , maHaquudica Ba0Ab 
caoell OCH CO CKOpOCTb10 V HO OTHOWeH1110 K aympy. Llepea ocHoBaHme 
uHammpa aHryb ero 3a I cem. ripormmaeT o6iem v, timetouthlt maccy 
Tam }cam BHyTpH HetHecTea 11110THOCTb 5c1mpa CTa110814TC11 paBHo1 pi , TO 

24 322. 2178. r. C. 41222.05epr 
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370 	 WITHKA ABHHCYLIMIXCH CPEA 
	 xxi 

mauling macca simpa anytpu athiectsa aoamma nepementarbca co 
CKopocTm0 VD onpeaenaemon Ha yea0BBH 

p 	v 
vipi Vp, T. e. = V — — 

Pi 	n 
Lae n—noxasaTenb npeaomaerms. nrau, XOTH scpup 	yosenctemcn 
npu ABHWeHHH TeA, 0AnaKonpoHCK0AHT ero nepememenme no OTHOMe- 

K ABHYKyLaHMCH Teaam, HO He c HOAHOM CKOpOCTWO 02 a C MeHb-
men 	ECAH cset pacnpocTpanaerca no nanpassemoo samtceHaa Tena, 
TO CKOpOCT6 ere BHyTIMi Teaa nO OTHOUleHHW K9TOMy Teily eCTb 
a no OTHOInemo K npH6OpaM, Hax0AHEAHMCH BHe STOTO Teaa, 

tli ci vi+ v el + v (1 v 	 — n-2). 

ECAH CBeT paCnpOCTpaHHeTCH navanpeny Hanpaanetuno ABHWOHM, TO 
Ha6inoAaemaH CKopOeT6 6yAeT: 

ci -- V (1 — 

Cneaosarenbno, naneHne nporeaaeT TaKind o6pasom, Kau-ecnu 6u umeno 
mecTo nacntunnoe yeaenerme Biwa, npmem noa0§6unuennt yonenenun 

1 \ 
x=2(1— WV' 

vonbi x 0,438; (PH30 'Jamul us min Hamepemat cmemeHue 
nortoc HHTepcpepeHnHH, cooTBerCTBymulee 0,46, a 6onee TonHoe 
nemepeme AlanKeabColla H NiOpilea,MOBTOpHBIUNX 011bIT CDH30 B 1886 r., 
aano x = 0,434:L-0,020, TOrAa Kan nom repua aarr x =-- 1, T. e. 
pe3K0 npOTHBopegHT onmTy. 

CaeayeT AoGaenTb, mTo omaH BeincomeHm 'Mime pasH000pasHue 
maeKTpoAnHammecKee onmTm, OTHOCHEMHeCR Bonpocy o6 ymemeann 
scpmpa npm ABIDKeHHH BeCOMbIX Tea. Cpeam mix 6onbuioe aHaneHHe 
nmelor onmTu A. A. 39xelisanbaa (1904 r.). Bce OHM null peayabTaTu, 
He conmectlimme c Teopmen repua. 

Taamm o6pasom, Teopun repua, octionaHHaa Ha npeactaaaeHau 
o noaHom yeaemeHHH scpapa ABHwymmacH TenamH, He COrnacyeTcH 
C OHTH4eCKHMH H 9aeKTpcomHammecKHmH ORMTaMH. 

Meppagun ceeTa; mar 9pH. BOnpoc 0 BAHAHHH ABHWeHHA 3eMAH 

Ha 011TH4eCKHe ABReHHA BO3HHKaeT H um) nocneaoaarenbuom BOAHOBOM 
paccmorpenmu AB/MIMI a6eppauum caeTa. 

ECAH, KaK AonycKaeT rep% 4Mp flOAHOCT610pmemeTCR3emAa npu 
ee ABH)KeHHH, TO a6eppauma He mwaet 61DITb o&bacHeHa*), ado cBeTo-
able aonnu nepemematoTcs amene c aamicynismca scpupom oaHoapemenao 

*) OIMITICH FICTOKKOOKTE. Aeppammo atm c TO4KH apemmm yenexaemoro 
scpmpa npmsenm K BmBou, 4TO OKOTHOCTE, scpmpa y nomepxmoom 3emam Amnon 
Ourb B eu paa &undue, mem MAK OT Hee, KOTA CKONCTI, cam ocTaeTcH 
velimemmok. 
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§ 1211 	 311EKTPOAHHAMMKA K314>KY111,HXCA (Weft 	 371 

c nepememennem Tpy6u, Tam 4TO HanpasneHHe (So) Ha 3Besay B cnyHae 
HenaammHon Tpyou coHnaaaeT c HanpaaneHmem (S) npil mollacyinenca 
Tpy6e. PHC. 257,a, Ha KOTOpOM RCHOCTH BMeCTO Tpyou HapHcoaaHo 
BH311pHOe npncnocooneHme, HamocTpHpyeT cmaaaHnoe: BOAHOB08 (PpOHT, 

B0i1451 B Tpy6y npa AIN, HosnexaeTca B alillaCeHHe mem c Tpy6on 
H pacnpocTpaHmeTca Haan ee OCH OA HeamcHmo OT CKOpOCTI1 Tpy614. 

So,S 

Pkic. 257. A6eppanna mem 
scpapa npn namemm 3emnm. 
3emneil, a6eppanan HeT; 6 — 

pagan nmeeT mecTo: 

H Honpoc o6 ynnememni 
a — sepp, ynnemaembill 

94)np nenonifinfiem, adep. 

tga0-= —sin +. 

ECAM )me IlpHIBITb, 4TO scpup ocraeTcn HeTIOKBHNHUM npu ABH1KeHHH 

3em.rm, yanexamHuell Tpy6y, TO CBCTOBble BOaHbl, IWO/W.3)1(aq CBOR nyn, 
B Hell0a.BIDKHOM scimpe, OTCTaHyT OT nepeammyButeticg Tpyou 
(pfic. 257, 6). naKaOH, lie06X0AHMIA Aa51 yaepKaHNHI 3Be3Abl Ha.ocH 
Tpy6m, 3aBHCHT OT CKOpOCTH V Tpy6u H yrna (1) mexcay H Hanpa-
HneHHem Ha saemay. FlpH Hamenetam CKOpOCTH Ha v HaKAOH Tpy6b1 
A0aWell oblTb HameHeH Ha yron ao== /.519.30, TaK 4TO yron a6eppaumm 

AB v — — — s n y, rae c — CKOpOCTb caeTa BK0Ab Tpy6bi (B nycToTe 
a° — OA— c 

RAH 130330/Xe)*). npH (11=— yron a6eppaunn npHoopeTaeT 3Ha4eHHe 2 

ao =7=20'1,45. 

Yron a6eppamma ao ecerAa omen!, man, Tat( 4TO tg ao 	ao. 

24* 
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PHC. 258. K °Hwy 3pH. 

372 	 (ymn ABINKY11.111XCTI CPEA 	 [ra. XXI 

OAHaK0 STOT npocron cnoco6 paceywaeHnsi 11p11430,111T K napaaomcy. 
,U0nyCTHM, 4TO Tpy6a (npoupaHcno mencay B11311pHb1MH OTBepC1441M11) 

aanoaHeria mammm-Hgyab npe.somastouoim Beinecnom, Haripmmep xycmom 
cTemaa Han 303.03 C nonaawreaem npenomaemis /I. CKOpOCTb CBeTOBNX 

BOAH B neutecTse eCTb C1  = —
n 

Hanpanaemie OCH Tpy6bi Ha stannwe 

nOmnRetthe 33e3.3b1 (S) onpeaeasena yraom a6eppauith a, neaniuma 
moToporo aoantha, maaaaocb 6w, oripeae.rcrbcs 113 caeapoutfix paccpm- 
aenuti (plc. 258). Cerroame B0/111131, Haman Ha Heuiecrao non. yrnom a, 

npeaomarcsi H HOHHyT 3143/TN Tpy6bi noa yraom y = 	B :gime 

HeiiO3810KHOPO scimpa OTCT3BaHHe cne- 
TOBbuc BOnH Bbl3NB3eT He06X0A14- 

/8 MOCTb HaKJI0Ha OCH Tpy6b1 Ha 
yroa y, onpeaeasiembai 413 y01013143: 

= i7A 
AB = v 

sin it, = n 7  sin tp --= nao , 4 
rae 20 ,—

c 
sin ji nab yroa a6eppa- 

HH11, OnpeaeHeHHbig C nyao11 Tpy6oti. 

Tam max Y -=–: , TO yroa a6eppaapm a 

As Tpy6bi, Hal10.1111eHHON HemeCTHOm 
c nomaaateaem n, awoken 6EITb 

a = tri n280 . 

OaHamo, Konta 6bin nponaseaeH 
STOT OHNT (3pn, 1871 r.), &um 
o6Hapynceno, 41TO 

a = ao , 

06-bacHeHme 14 such rnaynaercH, 
ecail n pHHHTb BO 131114matte 

431111.11eHT ynaeHenns. Tpy6a, HarioaHenHaa Hoaoll, yaaemaeT cneToniae 
1 

B0.11Hbl B Hanpanaemin cnoero arinimeHma CO CKOpOCTb10 VS V(1 — — . n2) 
Tam/1m o6pa3om, 3a Hpema T, 13 TeseHne KOTOpOTO CBeT Harr 3210115 

sTy6ra CO CKOpOCTbIOC1 nposoawr nyTb, painthiti c 1t, CHeTOBble 

BOJIHBI OTCTaHyT He Ha Beali41114y V • Sill i) • T, KaK 661.10 6b1 B OTCyT- 

1 
mime yaaenemin, a Ha nennim ny [ v —v (1 — —)1 sin n2 	

V sin q, 
 T. n2  

Talcum o6pa3om, 

v sin 	 v sin +. 
= 	cit co2  ' 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 121] 	9.3EKTPOAHHANITIKA ABHNCYILMIXCR CPBA 	 373 

oTcloAa yroA a6eppaul4H 
V  sin 	v  sin 

a 

	

 
Gin — c 	

ao 

B COOTBeTCTBHH C HAAMAeHHAMH. 

14HTepecno OTMeTHTb, 4T0 ‹PpeHenb, OopmyAnpoaas caoe npeAcTa-
immune 0 1:0900141HICHTe pmegenHH, paccmoTpeA Tame H 9TOT OHUIT 
c a6eppauuei H nucail B nucbme K Aparo (B 1818 r.): aXoTH 9TOT 

onmT elite He 66In cunaH, HO H He COMHe13310Cb, ilTO OH nOATBepAHT 

9T0 aaunmenHe ...D. 
H. Teoplim HeHOHIIHNKHOCO ackupa. JlopeHTU HCKOAHA H3 Aonyme-

BHA, ilTO 90Hp enonHe HellOABHWCH H He npHnumaeT y4aCTNA B ABH-

WeHHH MaTermaammix cpua. TAKHM 06p330M, AAA 9AeKTp0AHH3MHKH (H 

OHTHKH) npHH um n OTHOCHTeAbHOCTH He HmeeT mecTa. AOCOAMTHWI 

cHcTema OTC4eT3 MCOKeT 6mTa camaana C nenoAmmaim aclompom, a ace 
Apyrne CHCTeMM oTctieTa 6yAr npmlunnuanbHo OTAHilallsCH OT 9TOR 

a6coADTHoR CHCTeMbh 3AeuTpoAHHamn4eckne H onTmectcHe °num 6yAyT 
npoTexaTb pa3AWIHO B 383HCHMOCTH OT CKOpOCTH AaHlAymetIcH Hnep-
uHaAbHoR cHcTemm H moryT CAyWHTb AAH yeTaHomenug 9TOM CKOpOCTH 

no °THOU:IMMO K acimpy, T. e. a6conloTHWA CKOpOCTH: ABHWeHHe Ten 
CKBO3b Hen0ABHWHIO Amp Aomano conposoxaaTI Cl K90HpHMM aeTpomo, 
BAHHHHe icoToporo moweT 6uTa 06HapywaH0 Ha onuTe. B 113CTHOCTH, 

HIVIeHHe 21onnAepa Aonwno flPHBOAHT19 K paainunum (BTOpOPO nopHAAa 
OTHOCHTeAbH0 V/C) MeWAy cArlasuni ABHWeHH51 HCT0411111(3 HAN npHoopa 
CKBO3b (Kai( B amycallue) H morn° 661 nplumunnalmo 6MTb HC110/16- 

30B3H0 AAH yCTaHOBACHHH 36COAMTHOCO ABHWeHIBI (ABHWeHIBI OTHOCH-

TeAbH0 9(pHpa) HCT04IMIK3 HAN npHemimaa. 
3AeaTpoAHHammaa (H 011THK3) ABHWy1MHXCA CpeA, paaamTag AopeHT. 

UOM, CCM OaCTI, ero aqua aneaTponHoR TeopHH, B CHAy uoTopofl ace 
anerrpomarnHTHme caoRcTaa aemecma croycAoammaloTcH pacnpeAeAeHHem 
911eKTpH4eCKHK 3461,308 H TAX ABHNCeHHeM rag/ppm Hen0ABIMEHOTO acluipa. 
B Ka4ecTBe cpopmyn npe06pa3oaaHHH AoopAHHaT npH nepexoAe OT 

OKHOR HHepuHaAbHoll cHeTemm K ApyroR coxpaHooTcH npeo6paaoaaiui 
H, nocxonbay oTpHuaeTcH npluiunn OTHOCHTMHOCTH, ypaime- 

HIM 9AeKTp0AHHHINHKH JlOpeHTLIK He HBAHETCH mmapHaHTHumm no OTHO- 

IIIeHmm K 9THM npeo6paaosaHmm. TeOpHH nopeHTua oallavaAa 04eHb 

apynHuR war anepeA H paapemana 6onbwoR Kpyr Honpocoa, npua- 
CUSARBUIHX 31134HTeAbHMe TeopeTimme TpyAnocTH. rio OTHOUleHHIO 

K 011TH4eCKHM HBACHHHM °Ha cosnamaeT C TeopHeR ckpeHeAH H 'mime 
npHrsoAHT K npeAcTamenmw 0 OHCTHMHOM ymetiennu CBeTOBbIX BOAR. 

Flo TeopHH RopenTua AaHwenHe aeuaecTaa eCTb AaHweHme moneayn H 

CE0133HHMX C HHMH 33pAA0B B nenasumnom s(iupe, H yaeT 9TOTO Arm-
>Kenna noxaammeT, 4TO B cpeAe, AmacycaeRcH CO CKOpOCTbIO V, caeT 

pacnpocTpaimeTcH co cAopocTlim ci  ( 1 -- -1) v, ecAH Cl — CKOpOCTb 
n2 

caeTa B HellOABHMHOH cpeAe. Thum o6paaom, TeopHa noperama 
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Pme. 259. Cxema cafirm 
AlaAmenbcoHa. 

374 	 °Mimi AAHWYLHHXCA CPEA 	 ITA. Xxt 

HpHX0AHT K cpopmyne 4acTm9Horo yaneveHma lepeHem, X0p0M0 HOA-
neplumitioft TWaTCAbHUMH mamepeHmsmn. 

flpHiniman BO BHHMaHHC KO9OHRHCHT yaneveHma, aopemTm mor. 
AOKa3aTb coomylo Teopemy, cornacHo KOT0p041 ABHWCHHC cmcTemu He 
BAHACT C TO3HOCTIDIO AO MARANO nopaama 

v2 pe , 
0 

Ha penynbTaTu ORTHACCKHX OHNTOB, B KOTONX nyTb Cana swamps, 
T. e. OHNTOB, K ROTOpb1M npmnaanemaT ace mHTeppepeHunoHnue mane-- 
HRH. TaKHM o6paaom, c nomombio HOAO6HNX 011WTOB MOWHO, cornacHo 
Teopnm AopenTua--(Ppenena, o6HapymmTb ABHWCHHC &MAN °THOM-
TCAbH0 sclmpa, npeananaraemorc HCHOABHWHUM, HO AM% npn yCAOBHH, 
ATO TO4HOCTb ORNTOBnonomeT yAHTNBaTbBCAHAHHU BTJp0r0 nopaama 
02 no cpanHennw c elummuet0, T. e. ecnm 9TH onuTu ofinaaamT T014- 
HOC? OKOAO 10-8. Bce 94RPCKTU neporo nopaama B TaKNX onuTax 
C 3a KHyTNM OHTHWCKHM HyTCM KOMOCHCHpylOTCA 6AaT0AapA ABACHHIO 
AaCTINHOTO yBACMCHHA. 1109TOMy OCO6Nfl npmHannmanbHull minepec 
npno6peTawT onuTu, BKOTOpNY. ofiecnegmnaeTca TOAHOCTb nopsama02. 
Kam mu yme ynomnHanuomenmeilonnnepamorno 6u, c TOOKH sperm 
Teopmm AopenTua, CAyWHTb AAA o6HapyweHma a6COAMTHOPO ABHWCHHA 
CHCTCM B wimpe, ecnm 6u commeTcTaymnume nnmepeHmn mornm ONTb 
nponnaeaeHu C TOAHOCT610 AO [32. 

OHMT Manmenbcolta. PeanbHum onuTom, aunonmemum c Tamofl 
TOAHOCT610, nanoeTca HHTepcimpenamomuti OHNT Alaimenbcoma, npea- 

cTannmowBfl,nocylmecTay,onpueneHmecmopocTH 
pacnpocTpaHemin ceeTa no Hanpaanenmw, coana- 
aalouiemy c HanpamaeHmemABIDReHMA3emnm, H no 
Hanpanneunto, m Hemy nepneHanmynapHomy.C)nuT 
abinonHaeTca no cxeme pmc. 259, npmem mHTep- 
4mpomeTp Alaftenbcona pacnonaraeTca TaKHM 
o6pasom,4To6u OAHO nnew ero connaaano c Ha- 
npanneHmem ABHWCHHA Bemam, a apyroe &um 
R Hemy nepneromicynnpHo. Flpn nonopoTe mem 
npm6opa Ha 90° cneayeT OWHAaTb mameneHma 
mHTepcpeperimmormon mapTHHu, no moTopomy H 
MOWHO CyAHTb 0 BAHAHHH ABHWCHHA &MAN Ha 

mHTeppepenamormuli coma H BMAHCAHTb a6C0ApTHDO CKOpOCTb 9TOPO 
ABHWCHHA B Hcpmpe.aeRcmiTenbHo, C TO3KH apeHma Teopmn Jlopewrga, 
apemn Ha npoxowaeHme nyin MB m o6paTHo CCM TI-F 712, rae T1 
onpeaenwrca H3 ycnoma 

Ttc =1+ vTi, 
8 7'2-- H3 yCAOBHA 

T2C = 1 — V T2, 

rae / = MA= AlB Amnia nne4a. HHTep(pepomeTpa. 
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PHC. 260. K pa-
emery pa3110CTII 
son B mute 

ManKeabCOHa. 

§ 1211 	9AEKTPOAHHAMHKA ABHWYLKHX01 CPEA 	 375 

14TaK, 

2/ 
T1+ T2 t= c2

2/C 
  v2 — c  (1+ p2) 

TO4HOCTb10 AO p4). B nepneHamwas(pHom Hanpaaaemm, ymundHas 
AMIN/Mlle npH6opa, spew! npoxoncaemta OT M AO A' H o6paTHo K Mt  

(pHc. 260) 6yaeT paBHO 2T, rae T onpeaeawrca 143 caemmoulero ycnosHa: 

Tc = MA' = V12  +v2 T2 , A' 
T. e. 

2T — 
2/ 	1 	_ 21(1 	p2 

	

C ) , 	V2  - e2 

(Tance C TO4HOCTb10 110 p”. 
TaKHM o6paaom, pa3HOCTb apemen, cloycaosaeHHaa 

numeHmem npH6opa smecTe c 3emaett, pasna 

T,± T2 — 2T ,  p2. 

flpH noaopoTe npH6opa Ha 90° pa3HOCTb sTa MelifleT 3HaK, TaK 4TO 

HHTepcpepent(HoHHaa KapTHHa meHaercH, cmeataacb Ha 4HCAO noaoc 
(TomHee, aorta n0A0C131), sasucantee OT Heawnima naeHa 1. 

OnbIT 66ia snepame Bbin0IIHeH ManKeAbCOHOM B 1881 r. C TO4140- 

CTMO, aewameti Ha rpamme He06X0AMMOH. OH HOBTOpHACH MHOTOKpaTHO 

Pile. 261. 06IHHA BHA ycTaHosan Mailaeabcona —Mopnea. 

CO BCe 66.116111HW' H 661113111HMH ycoHepwericiaosamlamli, npumem yaaH-
BRACH ElyTb / H coaepweRcTsosaaHcb meToam Ha6moaerma. PHC. 261 
aaeT npeacTanaeHtle o6 (taxa H3 yCTaHOBOK (ManKeAbCOH—IVIOpfien, 

1887 r.). IlpuBon,mmaa ranxe Ta6.rma noxamasaeT, 4TO no mepe cosep-
IlleHCTBOBaffila 011b1Ta rice C 6011bIllen H 6oabluen yriepeamocTmo KOHCTa-

Tiwyensi oincytnctneue Toro cmeuteHHH, Kotoporo catayeT oautaaTb no 
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376 
	

011THKA ABH)1(Y1.11HXCTI CHU 
	

[r.n. xxi 

TeopHH RopeHTua, nonycHalouien acOmpfnall Hetep, BO3H11KalOW.14fi BCABA-
CTBI1B KBIBReHtla 3041114 CO CKOpOCT610 30 1CAileeK B HCKOABIDKHOM scpmpe 

Amble onwTa 
llama 
mesa 
B CM 

OAHAaemoe 
cmetneHue  

Ha6aloseH- 
Hoe cme- 

uteHme 
30Hpubdi 

Hetep 
B xaeleex 

(B AOMIX TIOAOCIA) 

Mainceabcon (1881 r.); nom- 
Hop 	Ha 	meraJonnecHom 
utraTHee apautaeTcH BO- 
Kpyr OCH 	  120 0,04 <0,015 <18 

MatiHenbcou—Mopaeti 
(1887 r.); 	HpH6op 	mon- 
THponaH 	Ha 	Hammon 
nue, 	TuranalouTell 	B 
pryTH; IlyTb aria I punt- 
Heti 	6aaroaapH 	cHcTeme 
orpmennfi (pHc. 261) . . 11 000 0,37 <0,01 <7 

Mopnen — Mlinaep (1905 r.), 
Aanbnenume yaymneHroi 3 224 1,1 <0,0I <3,5 

KenHeau (1926 r.) 	. 	. 	. 	, 800 0,27 <0,001 <2 
IIIIMHITBOpT (1927 r.). 	. 	. -- — <0,0005 <1 

OTputaTeabHut1 pesynbTaT °Enna MahxenbCona, He Hos6yHoulomufl 
COMHCHHA *), nmeeT orpoMHoe ripmnumna.abHoe maturate. OH 213.35feTCH 
0,a11HM 113 HaH6o.rtee HaAeH(Hux onuToe, nconepratouTnx npoBepxe Honpoc 
06 yurteseHHH scimpa TommywumTicH TeaamH 14, CaBKOBaTeabH0, HCXOK-
Hble 110a0WeHHA TeopHH flopeHT11,a. OTpnuaTeAblibit1 pesynbTaT CFO 
npoTHHopenHT runoTeae Hea0,aBli>KHOr0 scpmpa H mor 6b1 6b1Tb 14CTOaKOBBH 
KaK KOKa3aTenbCTBO FICIallOr0 yHaeHeHHH scpupa TeaaMH, T. e. BcTynna 

B HawyuleecH upon/limpet/He H C pesynbTaTamH Milan 	Bbla0 
caenaHo nosTomy Hemaso HOTILITOK paspennerb 9T0 npormsopeime. 

OHma H3 }Mx npinTuanexcHT PHTuy H CCCTOHT B norlyimeHHH, 410 
CKOpOCTb CBeTa, HcnycHaemoro deuzicymumen IICTOMHPIKOM, caaraeTca 
reomeTpHsecHH 143 CKOpOCTH HCIO4H31Ka H CKOpOCTH CBeTa OT HenoAHHHT- 
Horo ncToHHHHa, noTto6no cHopocTH %spa, HucTpesnmemoro 6bleTpo 
nepemewniouuTmcH opyTuTem (5a.a.euemunemean zunomeaa). HetpyAno 
1314,aeTb, 4TO eciu Ow 6anaHcnnecHam rnnoTesa 6bIna cnpaseitAtma, TO 
011bIT Mathcenbcona AonmeH 66In 614 AaTb oTpHuaTeasHmtl pesynbTaT, 

*) OCO6HAKOM CTOAT peayabraTm 041bITOB A. MHHaepa 1925/26 r. ROTA H 
B 	m 	 lif1 op He mor o6Hapyaonb BiHHA ronoro ABIIIKeHHA emna Holcpyr 
Comma, OH Hawea, matco, KalC0e-TO cHcTemaTasecicoe cmeinemie NHTeplpepeH-
IIHOHHbIX nonoc. 3T0 cmemenHe milepnpeTupyerca MHanepom Ham rrpommenHe 
THnoreTHsecHoroABHASCHHII COAtle4110r1 CHCTeMb1B Heaom CO CKOpOCTb10, npeni-
inalomen 200 wmIceic, npuHem TOAbK0 1113416AH3HTellbH0 V20 STOFICKOpOCTif cHaam-
Baena Ha ownneexim 3113.1eHHEI. 3T0 TOAKOBaline 11p0H3B0AbH0 H He coraacyeTcm 
HH C acrpoHOmH4ecHumn Ha6nl0AeHHAMH, H11 CO mHoramn flopoHamn Ha6alo4eHHH 
canon) Mmaaepa. 
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§ 1221 	ocHoau MIBUKAAbHOtt TEOPHH OTHOQHTBAbHOOTH 	 877 

Hoc, T1 + T2=-- 	2/ OaHatto acipoOminecHme Ha6aH1aumm Hai 

KB014Hb1MH 3Be3/law/1 peunrreHbHo roeopHT 11pOTHB 6a.unicim4ecHot1 111110- 

Te3b1. ,EletICTBI4TeabH0, npeacTamol ce6e ABORHy10 3He3Hy (pac. 262) Ha 
paccToHHHH L OT Ha6mo1LaTem, arum 143 KOMHOHCHT KOTOpOfi 3 1  HmeeT 
nepHos, o6paineHHH 2T 11 iHmetThylo CKOpOCTb KBIDICCH1451 	ELAN 6aaJIH- 

crvtqecKag runoTesa cripaBoanHaa, TO CBeT KOM110HeHTIK 	B 110JIWKe- 

H4111 / KORKeT AO Ha6mo,HaTenH 

momewry t1c v
, a B Ho-  

aOHCeHHH 	—K 	momewry 

t2 =-T-1--,r4e T—nony- e±v 	 11 
nepHoH o6pautemv. 

Pm. 262. Ha6amAelium 	Asormumm Tatum o6paoom, Ha6moHae- atientamit onposepraror 6anamennecKpo 
Moe armweinie 3Be3Kb1 MONCeT 	 rimoroy Punta. 
3aMeTHO OTCTyllaTb OT 3aKOHOB 

Kellaepa. B 4aCTHOCTH, npvi oHeHb 6onmuom L BO3MWXHO, 4TO Hamm 
npft v C 110ay411TCH t2 < ti p T. e. mummoe KB101(eHHe npno6peTaer 
Hecbma npuxoTanabt1 xapocrep. PaccmoTpeHme KOCTaT0 41H0c0 Hficna. 
KBOPHIAX 36e3A noicaohameT, 4TO TaKQe Caei4CTBHe- 6analictN4ecHoft ru-
noTeau npoTHHopetarr Ha6/110ACHHIO 14 4T0, cneHosaTeabHo, rilnoTesa 
Pinta Ho.rma 6b!Tb OCTaBACHa. 

tion,amo (1956 r.) A. M. Boliq-Bpyelmq, ripumemo Ana onpeHene-
Hlin CKOpOCTH cHeTa cospemeHmHe rroHneHHue meToHbl, cpainnur CKO-

pOCTb CBeTa, mayulero OT nmoro H HeHoro KpaeB COAHLIK, T. e. OT 

HCT041H11K0B, 0211111 113 KOTOpb1X npH6HHHcaeTcH, a Hpyroft oTHHHHeTcH OT 

Hac CO CKOpOCTb10 2,3 KA tIcew. OfIbITbl C KOCTaTO4H02 crenellbto TO4- 

HOCTH nonasaaH, 4T0 pasmme B CKOpOCTH caeTa, npeAnonaraemoe no 
6anancTi4ecHot1 rHnoTeae, He HmeeT mecTa. 

Apyroe B BUCKleflcTenelimicapAHHaabHoeHonyineHme, npeafloweHHoe 
Ana 061,11CHCHHH peoyabTaros 041b1Ta Mafixenbcoma, 614.rto cnenaHo, 
C 0.41HOCA CT0p0Hbl, 4Huaacepaabn0m, C apyro11—cammm flopertruom 
(1892 r.). Eibulo npeationoweHo, 4T0 B peoyHuraTe KB/DKCHHil JIHHefiHble 

paamepu ecex Tea B11021 HanpasHemu CKOpOCT11 coicpaulaioTcH B 

V1—p 2  (cotimpampourtag zunome3a); 9T0 HortymenHe 061,51C• 

HfleT oTpHuaTermuti peayavraT 011131Ta MatiKeabCOHa, H6o ripm 9T1IX 

yCJI0BH5IX 

T1+ T2 	
c 1(1 -p' 

§ 122. OCHOBM cnegnaablioil Teoprth OTHOCHTMHOCTH 

Mu pm oTmeHami aHavelme Teoplim Roperrnia, 051,51CHHBIllett C CAM-. 

1100 TO4KH 3peHMS1 BeCbMa pa3Hoo6pa3Hme ORTIPleCICHe N one/mum-la-
mmecicHe 111311eHHH nepeoro nopilatca. 0,411aK0 nocne •TutaTenbuott 

L 

2ori-p2  2/ 	1 - 2T. 
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011THKA 21,1311)KYLLII4XCH dPEA 
	

Ira. XXt 

npoeepmm °mina MatiKeabCOHa HeKOTOpbIX Apyrnx OfIbITOB *), Tamwe — 
C TO4HOCTIACI AO p2 — He o6Hapyaurawux acImpHoro BeTpa, nonowenme 
Teopmm flopenTmacTaao meHeenpconium. Teopmo sTa oTmaaa B caoem 
OCHOBHOM I10/10/KeHH11 nollawn OTHOCHTeabHOCTII MCCOAHaa 03 yrsepw-
Aemill B031/10/KHOCTH ycranosneHHA a6conuoTHon CHCTeMbl orcileTa. 
B aaabHeflimem we 0Ha abluywAcHa 61,1aa npm6erHyTE. K rmnoTeae KOH-
TPaKIIHH, moTopaa 0613FICHHAa Hey,aagy 11011131TKI4 o6mappmeHma a6comoT-
Horo mapamTepa ABHMSeHIBI 3emam HaaH4HeM caymattho momnencrippoumacm 
acimpemToa 04HTepcpepemusommAli 944eKT H 944eKT ,KOHTpaK11.11H). 3T0- 
06CTOHTeAbCTBO HB11/10Cb Caa6bIM nymmTom Teopna, Tem 6o.rtee, 4TO if 
KOHTpaKHHOHHafl rfinoTeaa me 061:BCH/UM pe3yAbTaTOB acem 011b1TOB 
maToporo nopa Amax.. 

A. 9Rnm7eRH (1905 r0 nepecmoppea Boo npo6aemy, nocTaama ee 
coeepWeHHO I10-HOBOMy. 

MHOMIIICACHHIAMH ormaTama (a nepaylo 04epeAb 011bITOM Matimeab-
coHa) 6bIaa ycTanoanema HeB03MOHCHOCTb paccmaTpmaaTb ABH*CHHe 3emam 
KaK Aammemme OTHOCHTeabH0 a6c:ontoTHoR CHCTeMbl KOOpAHHaT, KaKOBOn 
HBASIeTCH HenoaaawHbal wimp. 341HuiTeRm 0606111,HA 9TOT OCHOBHOH 
smcnepmmewraabmAtI OamT H cimpmyampoaaa ero B Bane nOanyitaina. 
Tama( o6paaom, nepabin nccry.naT Teopmm SHHILITetlHa eCTb 
Ontuocunienbnocmu 9JieKTp0A11113MHKH H 011THK11, HOKOHIMMACH Ha smc-
nepnmeHTanbmon 6a3e. CornacHo nimuninny OTHOCHTeabHOCTH Haileffiffl 
80 fice)c wiepgua48mux clicTemax oTcgeTa npoTemanT oAHHamoso. 

BToplam nocTynaTom caoell /copra SPInuTefIn Bb16HpaeT IlpHHHH11 
nocrosucTaa CKOpOCTH caeTa B nycToTe, coraacHo KOT0p0My CKOpOCTb 

caeTa B samyyme me 3aBHCHT OT ABH- 
HCeH112 HCTO4HHKOB Half IlplieMHMKOB 

ecTb pmeepcanbHaa HOCTOHHHafl C. 

3TOT IlpHHHH11 TaKHCe HBAFIeTCH 
9KCIlepliMeHTaabHbIM nonowemmem, 
oTpumamnumm onpoeepraempo °nu- 

? TOM 6a9IMICTWIeCKy10 runoTeay. 
Baa OCHOBHbIX 	nocTy.aaTa 

at1HwTeRHa— npaHumn OTHOCH- 
TeAbHOCTH H 111YHHHH11 flOCTOHHCTBa 
CKOpOCTH ceeTa—COCTaBASHOT 6aay 
Teopmn OTHOCHTeabHOCTH. 

3TH nocTyaaTm HaX0AHTCR B Ka-
atcytioducu npoTHeopewm mewAy 
C060t1. aefiCTBHTeabH0, soo6paamm 
ce6e caeaymnuHR onuT. Lime CH-

clrembl K H I(' AmmAyTca Apyr OTHOCHTeabH0 Apyra (HAW% OCH X) CO 
CKOpOCTb10 V (pac. 263). rlyCTb B momeHT t morAa Havana 0 11 0' 

111pexpacmoe manowealle STHX MHOrOVHCABHILUX OribITOB MOMIHO HafiTH 
y C. . Sarin/Jo/3a, aKellePHAIBUTallbHble OCHOBbl reopaa oTuocurenbaocra, 
Co6parme corn/Remit T. IV, M., 1956. 

PHC. 263. Cxema, maniocrpmpylowan 
mcymeecH npomoopelme meway nocTy- 

narama Teopam OTHOCHIreabHOCTH. 
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§ 123] 	<POPMYJIbl HPEOBPASOBAHHH TEOPHH OTHOCHTEAbHOCTH 	379 

COBIlaaalOT, BO3HHKaET caeTonaa aznbnuma H CBETOBaS1 BOJIHa pacnpo- 
clipaHaeirca B npocTpancTse. CorncHo wropomy notry.aaTy CKOpOCTb 
can max B nepaon, Tam H BO wropon extreme moopamHaT urn N Ta 
HCe(c). C zpyron CTOPOHbl. Buz CI:12'208On BOAHM KOJI/KPH 5111Tb HzeHTHaeH 
KaK B Hewn, THK H BO aropon cHcTeme (nepman nocryaaT). •ElpyrnmH 
caosamH, K momeHTY t CBETOBaH BOJ1Ha zonatHa Orrrb 'Text- 
cTaaneHa apepon c paanycom ct, (mammal HeHTp xam B Toluca 0, Tam 
H B T04Ke 0/ , 4T0 HBHO He MOACHT HMeTb mecTa, TaK KaK 9TH TO4KH 
paaokayTca K sTomy momenTy Ha paccToatme vt. 

❑pHamm B0311HKIIIPTO Hea,opaaymeHma ACHCHT, ()Ammo, He B IIPOTHBO 
pawl( menu),  neyma 3a104CTBOBaHHb1MH H3 011b1Ta nonoweHHamm (npHH-
11.1111 OTHOCHTeAbHOCTH H HPHHH1111 tIOCTOSIHCTBa CKOPOCT11 CBeTa), 
a B donyuyertuu, 9TO nottoaceHme cppoHToa Z4)epH4eckauc BOAH VIA o6eHm 
cucTem OTHOCHTCH K odnomy it moAty 'Me momennty, T. e. 11T0 OT 
MomenTa BUMMER KO momeHTa, B KOTOPEJA paccmaTpinmena noammenHe 
BOJIHOBbIX (PPOHTOB Ana ofiemx CHCTCM oTcaeTa, IIPOTEKAH oaHHamosue 
npomeacynoi Hpemenn. 3To zonymeHme aammoveHo B (PCIPMPlaX npe-
o6pazonaHHa Fa/mama, cornacHo moTopum csezoaaTenbHo •  
At = At'. 0a.Hamo cnpaammeocTb npe06paaoaaHan Names He aomaaaHa. 

Paao6parmbal nplimep noxaabIBaeT, 4TO nocTyaana anHinTetlHa 
HaX0.2.51TCH B nporaeopealm He npyr c Apyrom, a c cpopmyaamm ripe-
.o6paaosaHma Famines!. saenCTBMTellbH0, BoaMyuieHHe, moTopoe B cacreme K 
HmeeT BHA 

x2+ y2+ x2 

(cd?epa C Hentpom x = 0, y = 0, 2 = 0, T. e. B roame 0), B cHcreme K' 
KOAHCHO HMCTb, ECAH rummeHumbi npe06paaoaamma rallHAESI, BHA 

(x' +Vet y'2
± Z

/2 
= 

c2t '2 

(apepa c HeHTpom x' = — ve, y'=•- 0, z'= 0, T. e. B Ton ate Tome 0); 
9TOT Bb1BOK HPOTHBOPPLIHT ;yummy OTHOCHTeAbHOCT14, B CHny KOTO• 
poro noamyineHme B cHcTeme K' KOJIAIHO HMeTb BHA 

il2 +  /2 ±,92_ c2e2 

(c4)epa C HeHTpom x' = 0; 	= 0; 	0, T. e. B TO4KE Of). 

§ 123. topmy.nba npeo6pa3onami TeOpHH OTHOCHTeAbH0eTH 

YeTaHOBHB npoTHHopetumocm ypaatiernin npeo6pasoaam Famines 
c 9mcnepumeHTaabH1Z11/1 rocTynaTamH, 3filiunethi npoaHamtauposaa 
npeacTaaaeHma 0 cnocoOax Hameperma npocTpaHcTaa H apemeHH. no 
OTHOWEHHIO K Hamepernno npocTpaHcraa maaccHaecmaa memaHama 110/11,30 

Baaacb anomie pean6HbimH npmeimamm cpantierma Hamepaemmx Bantam 
C 05pa3uomam 9Taa0HOM (HanpHmep, cpaaHeHHe C 9TaIlOHHbIM meTpom 
HAN C KJIHHOR CBETOE4011 BOAHbo t  npnaem B03401KHOCTb 041103Ha4HbIX 
Hamepenvin o6ecne9meaaacb cytuecmoaaHmem mantra Tea (He Hamelin-
WAX npn onpeazneillnam ycaoamax Teraneparypu H T. AO. 
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ORTMKA ABIOKYIHHXCH CPEA 	 [r.n. xxr 

Cynomma we, BKOTOPMX Hrpaer puba/nag, ROKOATCA, max noma-
aan 3ffiruuTeRH, Ha npeAcTmeHHH o6 oamovememmocntu: momeHT (Ha-
npHmep, Hamano KaKOPO-TO CO6MTHH) ycTarmanmeTca no nomaaamno 
9TAROHHUX 4aCOB, odnospemeulloAty C 9THM momeHTon; cnerroaTermo, 
ARHTeRbHOCTbicalcoro-no6o nponecca onpeAenaeTcH nyTem cparmeHnn 
c npomewyTmom rmemeHH, oTrrenmomxm nomasamm maccm, oamovemem-
Hoe c Kougom npswecca, OT nomaaaHmi Tex we macoa, Otioeptmenuom 
c nwiculosu npotvcca. Gam° co6ott paaymeeTca, 4TO B mamecime 0411COBB 
MOW,eT 6bab HC110.1630BaH moon nepHormmecraxli npomecc, Haninimep 
apamenne 3emmt, mamaHme MafITHHKa, mone6amie aToma HRH monemynu 
H T. A. 

IrcTaHoaneHHe oAHoppemermocTH HmeeT Aetna CMNOR B TOM cnymae, 
mom pemb naeT o6 OAHOBpeMelHOCTH CO6MTHR, Hp0HCX0AMIOIX BOAHOM 

nem (oAtion moopAxHaTnoft TO4K4. B 9TOM cnymae MOWHO onpeAernab 
CO6MMOI KaK oAnoapemermme, ecnu OHH coonizatuom Apyr c Apyrom. • 
Tam, yTaepwAeHme, tip° nom npmuen Ha cTanumm B 7 mac, ommmaeT, 
4TO mamma nomacoanaAaeT conpeAeneHHunpacnonoweHnemcTpenOm 
CTaHHHOBRUX maccm. aamamo Tama npxem Henpxmernim, KOPAa pemb 
HAeT 0 CO6NTHHX, pmenenHux npocTpancTaeHH°. Cria6Ana pa3RH4Hble 
TO4KH 	B H T. A. macann, MN MOMM RO emeToAy coanaAennao onpe- 
AeRHIA, BpeMH TORMS0 B icivicdou 113 9THX TO4eK. 	conocTaanerma 
we apemen co6mTHR B paanura Tommara Heo6raoAnmo cornacoaam mew-
Ay co6oft 'cop, 4aCOB B paaammux Tommax, T. e. CHHXpOHH3Hp0BaTb 
9TH macm. 

9TO compineHno oftiree nonoweHHe ocymecTanaerca, KOHe4H0, H 
• mnaccrimecraoR mexaHmme, onnpammenca Ha npeo6pasoaaHna Carmen. 
(Ipeo6paarmanna rammer', ycTaxammaamnnne CBHab meatay moopAnHa-
TamH n spemeramn B paammra cncTemax oTcmeTa, Autrammxxca Apyr 
OTHOCHTOMHO Apyra, HCX0AHT aonyuleommTo apemeHa B paannmnmx 
circTemara OTC4eTa cormaAamT mencay CO6OR, T. e. 4TO i==e. 9TO 
oariamaeT, 4TO CHWOHH3aHHH4aCOB B Teoptin ragmen npunonaraeTcx 
ocymecTaneHnon nyTem ycTanoaneHna CUM MOKAy nyHmTamm, rAe pac-
110110>KCHN cmurponnanpyemue macm,- c nomourbm cxrHarma, pacnpo- 
CTIMHAWIUHXCH C OCKOHeqM0a CKOpOCIWO. ECM' TaKOft CHrHa4 BMX0AHT 
413 A B MOMeHT 6, (no macam AO H macm B B B MOMeHT npxxuaTyAa 
6ecmomelmo 6ucTporo cnimaaa HOKa3b1BalOT 6, TO CHWOHH3a1MM 
macon o6ecnemeHa, ecru! 6==tA. 

IlinommnocTb npeo6paaoaaHHA rammer', moTopmmll B (PH3HKe H 
mexamme 110.1630BaHHCb B TemeHne HeCKORbKHX CTOReTHR, npHaena 
K Tomy, 4TO npeo6paaoaaHnx 9TH masanncr, BRORHe ecTecTaenHumx H 
CB060AHNMH OT KaKHX-11060 AOHyliteHHH. B AeRCTBHTeRbHOCTH we,mam 
MH BHAHM, 9TH npeo6paaoamma ROKOHTCH Ha anomie onpeunennom 
AonymeHHH oTnocHTenbHo npnemacHnxpommaumm maccm, a nmeHHo,Ha 
AOHyWORHH 0 BOWROWHOCTH ocyurecTramTamyro CHHXpOHMAHM C no- 
mouumo 6ecmormimo 6bmTpmx CHPHaROB. HMeHHO C 6eCKOHe4HOR CKO- 

pocTbn cnnrapoHnampymmero CHrmana x eBH3EHO TO 96cTOATeAbCTBO. 
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§ 1231 	cDOPMYAN 1PEOBPA30BAHHA TEOPHH OTHOCHTEAbHOCTH 	381 

4TO flOHATHe OAHOBpeMeHHOCTH B gnaccHnecgoti mexaHHge nmeeT a6co- 
moTHun cmucn, T. C. CO6MTHR, oxiospemeHHme B gagoft-nH6o oAHo1 
cHcTeme OTC4eTa,OKa3MBaWTCHOAHOBpeMeHHWMH H BO scex OCTaAbHHX. 

ECAH Obi 3TO nonoweHHe 661n0 HpaBHAbHMM, TO, KaK MM BIWA!' 

B npeAuAymem naparpmpe, ROCTTUT OTHOCHTeAbHOCTH H nocTynaT 
nocTomicTBa CKOpOCTH CBCTa, npeAcTasamousie co6oHo6o6merme °nun, 
ogaaanHcb 661 B npommopenHH Apyr C Apyrom. OAHaK0 9TH agcnepH- 

-  meHTanbHme nocTynaTm moryT 661rb cornacoBaHu, ecim OTKa3aTbC2 OT 
topmyn npeo6pa3oBaHHH Famines H BameHHTb NX Apyrumm, nonynae-
MUMH nyTem maTemaTnnecgoro aHannBa nocTynaToB TeopHn OTHOCH-

TeAbHOCTH. He OCTaHaBAHBaRCE. Ha 9TOM Hecnownom BMBoae, nimmeAem 
OKOH4aTeAbHbal peBynbTaT. 

Thin CHCTeM oTcneTa 1( H 	B616paHHWX, gag ygaaaHo B § 122 
(pHc. 262), cpopmynbi 9TH HmemT BHA 

X1 --V9 
X -- 	

 I/ _112 ' 

Y 
HAN Z =-- ZI , 

9 F
ee 
	 	

yi — p2 

 

(123.1) 

t— a x 
11= 	 

 111  — P2 

, 

 

rAe 	nplinem V ommtmeTCKOpOCTE. CHCTeMbl 	OTHOCHTeAbHOK 

H C --- CKOpOCTb cseTa. 
TaK KaK HOBble()OpMyAM npeo6pa3oBannn BNBOAHTCH H3 Tpe6oBanns 

COBMeCTHMOCTRyKamilibix Hume nocTynaTon, TO, KOHe4H0, OHH B OTAH-
tine OT Oopmyn Famines' OKa3b1BaI0TCHBcoraactim C 9THMH nocTynaTamm. 
Regent/man°, c4mpH4ecgas cBeToBaB BOAHa, HoTopag B cHcTeme K 
HmeeT BHA 

x2  + y2  + 22  = C2t 2 , 

npHoopeTaeT B cuTeme K', ecmi npHmeHHTb cpopmynbi (123.1), BHA 

x'2  /2  z" = c21' 2 , 

T. e. yaonneToopnet npHHumny OTHOCHTeAbHOCTH. 

)CoTH Oopmynu (123.1) Ha nepButl B3PAHA paAHKaAbH0 OTAH4a1OTCH 

OT (POpMyA raAHAeH, OAMaK0 9TH nocneAHHe moryT 6uTb nonyneHu H3 

(123.1), ecnn 110.30WHTbC=CO.HO,K3K MM sHAena, B OCHOBe tkopmyn 
Names] AeWHT AonymeHme, 4TO cHHxpommasun nacos AenaeTcH c no-
monism cHrHanoB, HMeHAMHX 6eCKOHe4H060Abilipo CKOpOCTb. H3 9T0F0 
06CTORTeAbCTBa BbITeKaeT, 4TO BeAH4HHa C B itpopmynax (123.1) HrpasT 
pub CKOpOCTH Tex CHrHaA0B, goTopue HC110.3630BaHM AAA CHHXpOHH-

aagmm nacoB. Ecal BTa CKOpOCTb 6ecHoHe4Ho seJlHKa, TO nonynamTcH 
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OATHKA ABHWYWHXCR CPEA 
	 xxi 

apeo6pa30maram Fammem. ECAH we wracmopom eCTb cmopocm cHeTa, 
TO noaymamTca cpopMynm npeo6paramaram TeOpHH OTHOCHTeAbHOCTH. 

TaKHM o6pa3om, BOCHOBettopmp npeo6paammram TeOpHH. OTHOCH- 

TeAbHOCTHAeWHT Honyraeramo CHHXpOHNUITHH4acolic nomommo COeT0- 

aux cHrHanori. 
Hamm me Ha 9THX nonyamrain—nonywoHne TeopHH OTHOCHTeAb-

HOCTH HRH AonpneHHe MeXaHMKH Famines--cooTneTcmyeT 0113H4eCKOMy 

onbiTy? 'co 06oTonTonboTno, oTo Boob onmT mnaccHmecma MOXaHHKH 

HaxonuncH B nonHom cornacHH C Oopmynam npeo6pa30maram 
°Traub He oaHamaeT, 4T0 epopmrm (123.1), abmapiraemme TeOpHeI1 
oTHocHTenbnocTH, HenpHrorami. KnaccHmeckam mexaHHka (a TOM tracne 
H He6eCHaH mexaHma) HmeeT nen° co CTOAb manumH cmopouram v, 

Ca
2  

4TO BeAH4HHIR 	omeHb mum no cparaferano C eramHgett (Tam we 

mak ea  Manino cprameram e t). flomPromyCTOHHOCTMO, Hanka npe- 

BUIliaKanefl TO4HOCTb mexaHHmecmHx (H 
Oopmynm (123.1) namT TOT )K cambin 

Famines. aencTraffenbHo, npemeoperaH 

BMeCTO (123.1): 

x' x — vt; 	= y; z'= z; 	= t, 	(123.2) 

T. e. cooTHoweHHH, corairakaramme c cpopmynamH ranHnew Pasmirate 
cmaabmaeTcH aura, npH v, cpam(Hmux co cmopocTmo cseTa. A B 9TOR 
06AaCTH Oopmynu rannnon npHX0ART B npommopenne C OnUTHUmH 

AaHHUMH, mak MU BHAeAH yue Ha npnmepe c ucnepnmentanhnumn 
nocrynaxamn (§ 122). B HanbHeranem MM nomawem, 4T0 pqn BbIBOAOB, 
cneApannx H3 cpopmyn npeo6pasomann (123.1), HecmoTpH Ha ax mawy. 
Lumen napanookcanbHocTb, HaX0AHTCH B npenpacnom cornacnn C °nut- 
HUMR OaKTaMH. 

TaKHM o6paaom,cneAyeT npH3HaTb, 4T0 cpopmynu rain1fieR RBARKaCR 
• nepnum npnonnwennem K AeRCTBHTeAbHOCTH, npHTOAHUM AAR 
06AaCTH cnopocTefl, manux no CpaBefenHIO CO cmopocTbm cseTa, H 
AOARCHM 6UTb aamenenu Oopmynamn npeo6pa3osannn reopmn OTHOCH-
TeAbHOCTH, npnroAnumn TaKWe H Ann oonacren, rAe v cpannnmo C C. 

ACHO, 4TO Oopmynm (123.1) COXpaHRET CMUCA ARM% npn yCAOBHH, 
4T0 < 1, T. e. vc(c. apyramm cracmamH, CKOpOCTH CHCTeM Hpyr 
OTHOCHTeAbH0 npyra He moryT nperiocxorarrb CKOpOCTb CBeTa B Buy-
yme c. TO 06CTOATeAbCTBO, 4TO CKO)OCTb ceeTa C ecTb npedesbmaR 
ocopocmh deumenum,xapaKTeplioXIATeOpHROTHOCHTMHOCTH HAeWler 
• ocHoHe mcero nocipoeHHH. 

HuTepecHo OTMeTHT6,4TO nonymeHHme SBHWTeUHOM Oopmyran npe-
06paaosaHHH coanaHaraq C Oopmynamn,paHee ykaaampram nopeHTnom. 
Aoprammi npH CB011x HCCAeA0BaHHBX nO snekTpoHHHamHke ABHWyli1HXCA 
cpen. o6panin BRI1MaHHe Ha T0,4T0 Ru4HcAeHHR ynpoummTca H BpRAe 

aCTp0HOMH4eCKHX) H3MepeHHR, 

peaynbTaT, KaK H cpopmynu 
vx 

mneHamH 	H p , nonyram 
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6 124] amponw 113.0PMYA 1111E0BPA3OBAHHATEOPHH OTHOCHTBAbHOOTH 388 

cnymaea cpopmynal npmoopermor nHaapmanrnaal xapanrep, ecnm npm 
nepexone OT OAH0t1 CHCTeMbI K npyroll BMeCTO nepemenHofl t BBeCTH 

nepemeHHpo t' == t --E-x, noropaa npencramaaer co6oft avemm, aaam-e2  
camee OT Atecma Ha6moneHms! (noopamHarb 0, H KOTOpaR 6b1J18 !warmly 
Ha3BaHa AtecmubtAt Bpemenem (a !name OT ytweepcammozo apemen!" 0. 
BIIOCAUCTBH11, morna He06X0AMMOCTb RCTOAKOBaHHR oBWTa Manneaa-
coHa 3aCTaBHJIa flopeurna BBeCTII KOHTpaKHHOHHy/0 rmnoreay, OH apH-
wen K BbIBOAy, 4TO cl)opmyma ripeo6pa3osanmo, comanaloume C 4,op-
mynamm (123.1), OCTaBARIOT ypaaHeHma 9/IeKTp0AHHaMEIKH AAA eattyyAta 
HHBapHaHTHbIMH. f109TOMy Oopmyau (123.1) nepenno Ha3b1BalOT (1)op- 
mynamn nopeHrma. 

OAHaK0 AAR flopenrun ypaaHeHma Elpeo6pa3oaamm 611JIH ARUM 

acnomorareabtnamm 4)opmynamm, o6aermatounimm B61414CJIeHMe. 43143H4eCKHR 

CMbICA apemen)" ocrasanca aa ae.amnHuotl t, a He t'. Cam flopeHrH*) 
9TOMy HOBOAy: 	TeOpHR (3RHLUTeRHa) 9.11eKTp0MaTHMTHbIX 

AB

• 

/REINA B ABII/(yWHXCR cmcremax ripmoopena npocrory, noropon Si He 
6aln B COCTORHHH AOCTHTHyTb. rAaBHOH npmaHHotl moeft Heynamm 6ama 
MOH ripnaep)aeHHocra A Hnee, 4TO TOJIbK0 IlepeMellHaR t MO)KeT C4H- 

TaTbCCI HCTHHHbIM apemeaem 11 4TO MOe mecrHoe !yew! Y AWDICHO pac- 
cmarpmaarbca He 6o/fee4em acnomorarenunas maremarmaecnaa aenmamna. 
lia060p0T, B TeOpHH SHHIIITeRHa Y HTpaeT Ty /He CaMy10 p0Ab, KaK 

H i; eCAPI, Mb! MCCJIaeM 011HCb1BaTb SIBACHHII B TepMHHaX X I , y l , Z r , 
Mb! AOARCHN HOCTplaTb C 9THMH IlepeMeHHUMH COBepllleHHO TaK /He, 
KaK MW flOCTyllaeM C X, y. Z, t. ECAH, HanpHMep, TO4Ka ABH/KeTCR, TO 
ee KOOpAHHaTb1 x, y, Z HalbITIABaIOT HeKOTOpbIe 143MeHellHR dx, dy, dz 
B Te4eHHC flp0MeWyTKa BpemeHH dt N COCTaBASHOIAHe CKOpOCTH 6y.ayT: 

dx 	dy 	dz 
vo ==  dt ' vY r=  dt ' 	== dt 

• H3MeHeHHTI dx, dy, dz, dt Bb130BYT COOTBeTCTBylOLLIHe N3MeHe- 

HNfl 	dy', dz', dir  HOBWX flepeMeHHbIX X', y', Z', 	H B CHCTeMe 

9THX IlepeMeHHbIX CKOpOCTb 	6yner onpeaeneHa max BeKT0p, 

BHA KOMEIOHCHTLI 

dx' , dy f 	, 
V 	 v r- 	v  

de 	 z 

§ 124. BMBOHU H3 Sopmya npeo6pasosamm Teopial 
OTHOCHTeabHOCTH 

113 (popmyn npeo6pasoaaHna 38Hwrenna--nopenrna, COCTaBARIO 

1014X cylmecraeHHyp LlaCTb reopmn OTHOCHTeAbHOCTH, BUTeKaeT pRA 

CAeACTBHA, npmnan)uux TaKoe camoopaane amaonam mil Teopmm. 

*) r. A. J1 opeHr 	Teopma 9.11elap0110B. HpHMe4aHHe 72*, HBBHcaHHOe 
B 1915 T. (crp. 438). 
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384 
	

011THKA XBII)KYIHHXOSI CPEX 	 xxl 

a) HOHATHe OAHOBpeMeHHOC1H. Hpene ecero 4)opmyew 9TH HOKB361- 
MOT, 11TO AAR CO6MT118, OTHOCRI1141XCA K npocTpartneemro paso6uree-
Hb1M TOMUM, 0.3,HOBI)BMCHHOCT6 33BHCHT OT cecTemig o'rcue'ra, a C061DITH51, 
npocrparicreeeeo coenaealouree, 6yrryt OXII0BpeMeH11131 BO ecex lump-
1.1.14ailbHbIX cutremax ontiera, ecae OHH orteoepemeeee, B KaKODI-H146yAb 
H3 HHX. 

LIBUICTB/ITB:16110, flyCT6 B cucteme K rum C0661T112 OTHOCSITCH K MO-
MeIlTaM 	H t2 H X Koop.armaram 	H X2; B cucTeme 	HM COOTBBT- 

CTBylOT MOMBHT61 ti 11 t2 K001/X11113T61 H X2. Flycn, CO6bITHR JIM 
CHCTBMIA K 11p0HCX0MIT B oatioa MOIttee (Xi= X2) H SaIDNOTCR OXHO-
Bpemetimimn, T. B. = t2. 143 topmye (123.1) catayer; 

X1 = X2 H = 4, 
T. e. 9TH CO6b1THE 6y.arr mete ouospemetanimil H npocipaecteetwo 
cosnaltatowomn A.rin eno6oti wieponanbooft coctemm onmeTa OAR m-
oon) v). Ho mai xi*x2, a ti t2, T. B. CO6bITHA, npocrpaecTeelmo 
pasofternible, AB.11/110TCA B cucteme onmera I( oTheoepemeraimme, TO H3 
ckopmya (123.1) caenyet 

	

—vt 	x2— vt 

	

x — 	 , x' —  	2 yi p 

V 	 V 
t 	 X2 

= 	 • I; 	 
firla 

meem o6paaom, 
I 	/ 

X 1* /1:2 H ti*t2. 

,applIMH CJI0B3MH, B cucTeme K' 9TH CO6bITHA OK331,1BalOTC51 neoduo- 
opeAtemllbutu, OCTaBaTIC6 raexte H npocrpaetreeneo paso6ureeemme. 

6) CpasHerme macurra6os. flycrb, Hanpemep, emeem macena6, 
pacnoemeeerna erwee OCH XI, He110.11BIDKH6111 OTHOCHTBAbH0 circTettal ; 
CileX0BaTellbH0, OTHOCHTBX6H0 CHCTeMbl I( 9TOT macurra6 rummeirce CO 
CX0pOCT610 V. Cparamm ruling storo macarra6a B cecTemax K. H K'. 
B cecTeme K', B KOTOpOrl macrura6 110KOHTCA, orwerteeerme 	ero 

	

npeAcraeneet HHK3K14X aarpyrweeett• Hymoro 	OTMBTHT6 'coop- 
AllHand KOHX0B mactera6a 	x2'); paccrosumre meec.ay H141441 /I = 

Xt2 — 	H npericraearteT Amory macurra6a B cucTeme K'. B cecireme K, 
OTHOCHTB.116H0 eoTopoti ?taming, ABH/KeTCSI, 	HeCK0.116K0 ceomoree: 
HpKHO OTMeTHT6 Oat108peAtelittO KOOpAHHaTbl KOHHOB (X2 H X2) AffloKy- 
worocH macurra6a. anima macurra6a e cucTeme K 6yrte'r puma / = 
= X2— Xi, rae KoopAeHaTlal X2 H ycTaH013.1eHbl, ear( CK338H0, 
AAR 0131.1020 II MOZO aice Atoitelona epemetut 1 (no tfacam K). 

Cornaceo 4-top/sly/lam npeo6paeoearner (123.1) 
x, 	x2— vt. 	xf 	X1 Vi  

2 	 _ 	p2 
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(t2  — — T2 
(X3 — X1) 	— 

Y1—P2 	

- 

Y 1 —P% 

  

t;± Tit 	p2, 

Ham 

1241 BbIBOAbl H3 (DOPMYA HPEOBPASOBAHHaTEOPHH OTHONTEAbHOCTH 385. 

T. C. 

1,ryi 	 (124.1) 

Apyrnm CA0BaMH, B cucTeme K, OTHOCHT0AbH0 KOTOpOR ABHWeTCH 
macmTa6, ammHa ero ouaweTca memwmn, mem B cHcTeme K', OTHOCH-
TeAbH0 KOTOpOR macmTa6 Henommwen. 9TOT BUBOA aHaaommeH 
uonywgmHoflopenTua--(Dmmwepaawm, HO noaymaeTca Rau caeucTime 
oftmx topmya, a He RBABeTCH cnewmammll runoTeaoh. 

Bamou 0 coxpaumwm maciuTa60w HaKOAHT, Talcum o6paaom, caoe 
HenocpeucTaeHHoe nommewaueHne B onbiTe Alanaenacona. 

B) CpanHeHHe num CpaBHHM Tana auHTenaHoura Imuoro-m6o 
npouecca, npoucxoaawero B TO4K0, HeHOABHM<HOM OTHOCHTCAbH0 CH-

cTemm K'. ECAH AAHTTAbHOCTE,DTOPO npoueccaecHcTemeKpammeTcHT, 
a B cHcTeme K' pamm T% TO 

Yl - P2  • 

ae11CTBUTaAbH0, AnA onpumnemm AAHT0A6HOCTH npouecca Haao 
Ham pamocTa noaaaaHWI maccw B KOMI& H Hamaae npouecca. AAA 
CHCT0M61 K'  9TO uumeTca 6e3 Tpywa, H6o HoHat H Hamm) npouecca 
npoHcxoaar B OAHOR H TOR we Toque (e) 9TOR cucTemm H, caeA08a-
TeAbH0, moryT OTMCUT6C51 no OAHHM H Tem we macam, TaK 4TO Ti == 

rAe t2 ---ncam3aHHA macos /CB TO4KC X B momeHT OKOH-

maxim npouecca, a 4---a moment ero Havana. B,aa cncTemal K Havano 
npouecca Hp0HOODAHT B TO4K0 XI , a HoHeu—B T04Ke X2 , npHmem 
X2  —Xi= V'C, H60 aa 'yew' T (no macam mexaHHam, B KOTOpOM 

npoTeaaeT Ha6amlaaemun npouecc, mmraaca co CKOpOCTIA0 v, nepeme-

CTWICA B cHcTeme l< Ha VT. CBA3b mewuy 4 H t2, a TaKAB memAy 4 
H 4 Hafluem C nomommo (123.1): 

	

t2  — x2 	— 62 
i2 	 

f I - Y 1— P3  
Orcoaa 

7== 	 
f - • 

Halt n cHaaaHo Hume. 
Hakim-woe cooTHommme mew ay T HTf  nokaawaaeT, ATo npoueccu 

B TOR cHeTeme oTcmeTa, OTHOCHTCAbH0 KOTOpOR nepemetmaeTcH H3MC-

HMWAH11CH mexanHam, npoTeaawT memmunee, mem B TOR cucTeme, 

OtHOCHTeA6H0 HoTopoll 9TOT MeXaHH3M 110KOHTCH. B 4aCTHOCTH, TaHoh 

25 3aK. 2178. r. C. ilanAc6epr 
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886 	 04THKA NEMICYLITHX011 crsn 	 [rn. xxt 

mexanHam MO)KCT 611Tb 11C110/1630BaH B mattecTne 9acoB, . TaK 4TO Haw 
ninon man, 4TO XOX imam samennaerca B cHcTeme OTC4eTa, OTHOC11- 
TeJlbH0 KoTopon Ham NBIDICyTCA. H 9TOT BbIBON Teoppm OTHOCHTeRb-
HOCTH FIaXONHT nenocpencTaeHnoe ontaTHoe nonTsepwnenHe. Hccneno-
BaHHH no Kocmyneciana gum 3/CTMOBHJIH B MX COCTaBe TaK Haablaaemme 
prmeaomc —snemenTapHble 11aCTHI1b1 C maccon, npHMepHO B 200 pas 
npeabunatomen maccy 9J1eKTp011a. 4aCTHU&I 9TH necTa6mbribt, OHN CaM0- 
111.3H3BOMHO pacnanatoTca n0n06Ho aTomam panHoawrimificx Bentsen". 
Hamepenac nom Ana cpenHero apemen!" )KH3HH II-Me3OHOB 383 11eHlfe 

-

• 

=- 2,15 • 10 -6  cex. Ho meaoHrc AB/DICyTCH CO CKOpOCTb10, 6.11/13KOR 
K CKOpOCTH °cepa. 1109TOMy 311 Bpet451 met" /KH3HM OHM ripoxaclum 661 
B cpennem !gm vto, paimbin ripmmepHo 3 • 10 0  • 2,15 • 10 -6  7.-.4600 it. 
Mewny Tem 01IbIT noicaabisaeT, 4TO meson" ycnesaloT twain! 6ea pac-
liana B cpenoem ropaano 66nbuime nyTH• flperimopecHe paspemaercm 
C TIOMOLITWO ckopmyn Teopini OTHOCHTenbHOCTH. Bpema To= 2,15 X 
X10 -6  cex. OTHOCHTCH K 110KORINeMyCH (111111 menneHHo naHwyntemyca) 
meaoHy, aaTopmoweHHomy KaITHM-A4160 11/113TIMIM BeatecTaom, cocTaansno-
CHUM cacTb yCTaHOBK4I, npHmeHaemoll Boa Hamepemin 11pONOMMTeab-
HOCTH cpeHHero apemem! WH31411 Me30Ha. Ha6.310XeHHe we Han neTatunm 
Me3OHOM npollasonHTca C FlOMOLLIMO rippthopos, OTHOCHTe/WHO KOTOpbIX 
Me30H ABH/KeTCH C 60/11,111011 CKOpOCTWO. llo OTHOWeHHIO K cmcieme 
OTC4eTa, C13513aHHOR C STHMH npH6opamH, cpe.aHee apema NCII3HH mesoHa 
eCTb T — 50 	 TaK KaK Ana meaoHa R 6J1H3K0 K enTunme, TO T 

1/1r-712  
3Ha4HTe/WHO ripeHocxonHT to. flosTomy CpeX11/01 IlyTb (VT), npoxonlimbitt 
Me30HOM B Hamel" cHcTeme OTC4eTa, JWIDMH 6bITE. 3Ha4ITe/WHO 6onbate, 
Hem 600 At, H HaXOWITCH B COT/18CM C NaHHE/MH npamoro 1311b1Ta. 

43opmynm npeo6pasonammxax macinTa6on, Tax H "taco]) yxasusaler, 
4TO p He mower 6bITb 6onbwe ealimutbr, T. e. CKOpOCTb CHCTeMbI He 
MO)KeT 11peBOCXONFITb CKOpOCTb CBCTa C. 

r) TeopeMa caowemma ckopocren m moa4mpmamemr ymaeliemms. 
YCTaHOB.ReHHe COOTHOWMINI Me/Kay NJIHTeabHOCTb10 npotaeccoa H 
mepamH macmTa6os, yxaaaHHoe BUM, BeNeT K panticanbnomy nepe-
CMOTpy scat KHHeMaTHKH. B MCTHOCTH, sanana 0 C/10>KeHHIT coopocreft 
B KHHeMaTHKC TeOpHH OTHOCHIUMHOCTH IlpHIIHMMT concerti HHON BM, 
gem B ranimeesoft mitHemaTme. 

,ae1ICTBITTellbH0, IlyCTb cHcTema 	10310KeTCSI OTHOCHTeAbH0  CH- 
CTeM" K CO CKOpOCTMO V NI(0.1b OCR X. ripe/WO/101KM Tenepb, 4TO 
Raxoe-HH6y.ab Teno ABH)KeTCH CO CKOpOCTI3113 U1  B cucTeme K' Twice 
311.081, OCR X, H me/team, canon 6yneT CKOpOCTb 9TOTO Tend OTHOC11- 
TeabH0 CHCTeMbl K. flycTb coopannaTa Hamer° Ten B cHcTeme K' 
B MOMeHT if  eCTb Xf. B TaKOM cnycae u 

dX1 
 = —cti, • no OTHOUIeHHIO K CH- 

cTeme K CKOpOCTb 9T013 Teall 6yneT pram 	— 
dx 

' Tax X —COOT- dt 
BenTaylowali coop.anHaTa, a t—coomenTaylotnee spew! no cHcTeme 
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§ 1241 BMBOAMN340PMEA NPEOEPABOBAHNHTEOPHN OTHOCHTEAbHOCTN 387 

dx' dx' di 
Qtr — di di''  

	

Ecnsa 6w 6bu11 cnpaHeanHau ypasHemill raminen (120.1) 	= x — vt; 

t' =1, TO "men° 6w mecTo paBeHcmo 

J{' , dx v,u_„,, 
H v AN U =-- 	v, 

dt_  

KaK nem° 6uno npeasluieTb 6e3 Bb1411C.IeHH51. HO B cayHae 

BOCTH ypasnem411 flopellTua —341HwTefina (123.1) HanHem: 
vu' 

dx' dx' di v)  ( 1 + ca)  

	

ttl 	 — =  	

	

de —  dt •  de 	y 1—p if — ics2 ' 
ouTaa 

UUUI 	 U 	 + 

	

= U V —r —re  , T. e. te == 	 HAN U 	 . (124.2) 
vu 

— c2 	 1 	te e2 

TaKHM 06pa3om, CKOpOCTb pevanwpowero ABNWeHNSI U OTANNaeTCH 

OT npocTO anreopaHnecHon cymmu AByX cHopocTell N V. B MaCTHOCTH, 

ecaH clumauaaxanwecH CKOpOCTH U' H V CK0Ab 31TOAHO 62N3KH K CK0- 

pour"' CBeTa C, HO, KOHe4H0, He npeaocxorm ee, TO peayawmpyHnuaR 

CKOpOCTb TaK)Ke 6yaeT menbude C. ECAN U' = C, TO, KaK nerao BHAeTb, 

C, T. C. CKOpOCTE. ceeTa B nycToTe He 3aBNCHT OT cHopocTH ABM- 

welim cncTemm B cornacHH CO BT01314M nocTyaaTom TeOpNH OTHOCH- 

TeAbHOCTH. 

	

TeopeMa 	cHopocTen 6e3 BCAKI1X 3aTpyamelinn 06-bACHfleT 

Bce Te NBAeHNSI, B KOTOpMX HrpaeT p011b K0901111,14eHT yBANCIIHN 40pe-

Hem!. PaccmoTpHm, HanpHmep, onuT 44130. ECAN Bona Henoromcma, TO 

HHTep(PepeHNHOHHaA HapTHHa onpeaenseTcH CKOpOCT610 CBeTa B BOAe 

U' = ECAN BOAa ABHWeTC51 CO CKOpOCTWO V. TO NHTep(PepeHNHOH-

Hag KapTNHa OiyAeT OlipeAernbCN TON CKOpOCTWO earn B ABIOICylaefiCH 

BOAe, KOTOpaN KOHCTaTNpyeTCA BpN60paMN, paCHOROWeHHUMH Bile ROAM. 

HTa CKOpOCTb paBHa 

	

— + V 	( n  V) (1 c—n) 
tirs

1 

	

U 	 

	

v C 	 V2 	
H– V (1 — —

n2) 

	

c2  n 	
1 __ Cana 

 

(MHO)KNTeAb 11pN V oepeTCH C TO4HOCTWO AO HeCKOANCHX CTOMNAAHOH- 

Bum). Itram, Ha6nionemoe HsMeneHne HicregepenumoHHotl HapTHHH 
63/neT TaKOBO, KaK eCAN 6w ABHMeHNe BOAN N3MeHNAO CKOpOCTb paC- 

npocTpaHeumm CBeTa B Heft, CAeAaB ee BMCCTO c/n paBH(41 C/11.-1-1(V, 

rpe x = 1 — 1/H2 — HowlxlmuHeirr yHaeHeHHH, 
5104eHme AonHaepa, KaK ywe prasunanocb B rn, XX 1  PP-gm° ,  

Tpemie ABPINCeBlifl 14CTOIIHVIKB li fl pu60pa OTHOCHTell6H 0  cpeku rippoanT 

K A8YM paaagskiwM OmPlimeHHRK A40  AvinsleM9‘0F9 . 00190H/14c 

260 

oTcHeTa K. 14Tax, 
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388 	 011THKA /0311/KY111,HXCH CPU. 	 [r.3. XXI 

OTJ1144a10114HMCSI Ha nearnnury BToporo noproina OTHOCHTeabH0 V/C. 110HfIT ■ 

HO, IITO C T041411 venlig TeOpHH OTHOCHTeabHOCTH o6a 9TH cnynaH nonHomi 
IllpHB0,3,11Tb K TON4aeCTBeHHb1M 4)opmynam, H6o HHane H3MepeHIN J1011- 
naepoacaoro cmeareruoi C TOIIHOCTMO 310 4/2/d OTKpb1BaJOI 6b1 BO3M0/K-
HOCTb ycTaHonneHHH a6comoTnotl CKOpOCTH npH6opa Han HCT04HHKa. 

11 JletICTBHTeabH0, nprommail BO eHrimarnre 4:10pMyab1 npeo6paaoaarnor 
Teopau OTHOCHTeabHOCTI1 (123.1), MN nonynam rine Hrrewnourble clop-
myrrh', 6y.aem JIM Mbl paccmaTprmaTb 41,BIKeline ncTonrunra OTHOCHTeibH0 
npH6opa HAH Hao6opor. Flpe,a110J10>KHM, Hanpnmep, 4TO npH6op B 
pacnonowen B cucTeme K, a 41CTOIIHHK S CB113aH C Turronyarefica OTHO-
CHTeabH0 npH6opa 13.140J1b OCH X orcTemoll K', npmem nothop H HCT134H 
H1414 pacnorioncenu Ha JIHHHH naroneHHH. 

Flycm tlaCTOTa HCTO4HHKa cacTeme K') eCTb v6 . Tpe6yeTcH onpe-
Aernim nocnpnHumaemyto nprthopord B B cricTeme K nacToTy v. 

Ha6ntorraTenn a npouecce Hcnycnarum cHrHana oTMe4aeT B 'coop-
auHaTHoil cucTeme, CBfl3aHHOSI C npH6opom, ABa momeHTa 4 11 t2  
K0013)1,14HaTbI X1 H X2 , noTopre COOTBeTCTBylOT 110.40/KeHHIO HCTO9HHKa 
B 9TH momernr. ,a4untenbuocma 131:MeAeHHOft 4aCTII cHrHaaa (no vacant K) 
paHria T = t2 —t 1 , a noopanHaTa x2 =x1 ±vT, eCali V— CKOpOCTb 
HCT0411HKa (cucTembi K'). 

TaK KaK HCT0411HK Tanner' OT npH6opa, TO MOMeHTb1 0 1  H 0 2  Havana 
H KOHIla Ref1CTB142 nbore.nermon 11aCTH CHFIlaila Ha HpH6op 6yrryT °TAN-
4aTbC51 OT t1  H t2 , a'14MeHHO: 

a 	 a+ trc 
01= tr -± e- e2 =t2+ 	C 

Tire a— paccTornme 'Amity npH6opom H HCTOIIIIHKOM B MOMeHT 
TBKHM o6pa3om, dizumeiztatoctru, B031lefiCTBH51 Ha HpH6op B K eCTb 

= 0 2 --0 1  =T(1 + c ). 

Halton° Hce 411C.30 none6aHHH, nowenunrx 3a 9T0 Bpe1411 AO npH6opa? 
TaK KaK HCT0 111-111K HalycaaeT 3a 1 cen. vo  none6arin (B cncTeme K'), 
TO Alla 01.1eHK14 HO/MOP° grim none6amin B BblagaeHHOtt Liam% cHrHana 
Haiti 3HaTb ,14.314TeabHOCTb ee B cucTeme K'. Beal/WHIM 9Ta eCTb 

t2 - 4, rite t2  H ti —momernm K01114a 14 Havana eburenenHoti matt') 
cHrHana B cHneme fr”—Hattaymn npn nomo(H npe06pa30nraHHH !coop-
,armaT: 

OToona 

t2 	X2 	, 	 x1 
t2= y  rsp- CH32 

/ 
1 	

VO) 

f= - - 	 

NT' 	HQ 0!i1I0 bw liell9c0CACT001119 041,4017$0134Th Ha § 124, a, 
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§ 1241 BbIBOAbl H3 .0PMY.11 HPEOBPA3OBAH/H1 TEOPHII OTHOCHTBAbliOOTH 389 

VITaK, 4HC/10 AOILleALIIIIX AO npH6opa 3a TipeMS1 0 xone6amM paBHO 

N vot' %Jot V 1 — [32 , nocrimmumaeman HM 4aCTOTa eCTb 

V 

N 'oot 	lin 	1 
— 	 — vo 	 (124.3) 

(i 	v) 	 v • 1+ — 

ConepwenHo TaKafl oxe 400pmyna nonytmeTcH, ec.cm c clicremoil 
CIEHI3aH npH6op, a C CHCTeMOR K — 	 Ram yam ynommianocb, 

9TH•popmynu ounmatoncH Ha Beall41111b1BTOpOTO 110pRAKa OTHOCHTeabH0 

OT cpopmya, Bb111eAeHHbIX B rn. XX 6ea Tien coo6pmentnn TeopHH 
OTHOCHTeAbHOCT11. ECAM J114H1111, coenHHRIOLLIAR 41CT041111K 11 npn6op, 
cocraanaeT yron so c nanpasnemem cxopocTH nepememernm, TO anano-
nnume paccmorpemm npmsener x COOTHOWeHHIO *) 

v0 1/-1— P2  
11= 	 (124.4) 

1+ — cos co 

IlpH 	0 nonymm coonmumune (124.3). 11pH = Hafinem 

= No 	— 	
Talcum o6paaom, cornacno Teopm OTHOCHTeabHOCTH 

9CPCPCKT 8,onnnepa nonoxeH HMeTb metro B TOM cnynae, icorna nanpa-

nneHme pacnpocTpaHemn caeTa nepneltauuyaprio K HanpaHnenmo ABH-

Ncemisi (nonepettitata .9095exm ilonnsepa). 
3TO npounnumanbnoe oral/num, xapaHrepHoe AAR neopm4 OTHOCH-

TeabHOCT11, mcnker CJITKIATb ABH HOBOR axcneptimennanbHot4 nponernon 

ee nonoacerunt Tpy,amocrb 0111DITa Amin. B TOM, 4TO oaumaemoe cme-

memm Ma/10 110 cpanHenino C 061:44111,1M (11p0A0/1bHb1M) 94HDEKTOM ,1:1,on-

nnepa, TaK 4TO Rance !mown:dime oncnollenne OT cnporoft nepneH,aH-
xynHpHocTH !Amity nanpaanennem Ha6monemin H CKOPOCTMO samaucupyeT 

oHnumembin 94341eKT. ARBCy (1938 T.) ynanocs, OAHaKO, npeononem 

aarpynHeime. B onurax Anaca HCTO4HHKOM caera CarKHA nynox Halm-
.101311X aria aonopona, Hecyumxcn co aHamtremmott CKOpOCTb10 

(V 108 cAtIcetc), npmem cneumanbHaa xoncrpymma -rpy6104 o6ecnem- 

nana BbICOKy10 OAH0p0AHOCTb KaHaa0BbIX Ariel 	CKOpOCTHM• Ha6mo- 
Rao cseT, nocinnaembin Hananompom nacnimasm Henocpentrammo, H 

caer, orpaaceHnuft aepHanom, Min MOT BblACJIHTb HameHeime 4aCTOTbl, 

CBA3aH110e c nonepetumns HaneHtlem ,Ronnnepa. 
onbrra Afteca noHon•Ha H3 caenyloateft cxemin (pHc. 264). Ecnir 

Haunnown ATI H Hanpaaaen non nexoTopum yrnom K aepicany, nep-

no-Hinging:n-10 K xoTopomy pacnononcena OCb cnexrporpacpa, TO Hmeei 

Hepeuuo sTy epopmyny unuir u slue 

(i —1; CUS d?) 

Yriw7 f 
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390 

	

011THKA BBIOKYIMIXCA CPBA 	 Ira. xxi 

mecTo 06b14unvitl 04x1lexT ,aonnaepa, cooTneTcrepouiHR KOMBOHeIne 
CKOpOCTH B,B4 OBb Hanpatrtema HafiatoneHHH. nyeTb yroa mexay Hanpas-
aeHHem CKOpOCTH 4aCTHLI,b1 H HanpaaaeHmem CBeTa, Hnyutero Henocpen-
CTBCHHO OT !menus K cnexTporpacpy, paBeH ? (CM. puC. 264). B Taxom 

carme CBeT, HaIlpaBJ1511011.1HHCA OT 4SICTH11131 

x sepHaay (11 OT Hero oTpa)xemnAR B cnex-
Tporpa40, 6yneT COCTBBAHTb C HanpaHne- 
Hmem CKOpOCTH yroa ❑09TOMy A011- 
rinep-scpckeler, COOTBeTCTBy101.1111fi nyHeaoR 
xomnoHeHTe CKOpOCTH, AaeT CIdelHeHH51 

— cos? 

ri 
—raj' 	 cu.u.Atemputotate OTHOCHTeJlbli0 HeCHeLHCH- 

IirtiiklY4Jj 	 HOH JIHHMH. nonepevnibill Bce nonnaep- 
(DlIall 	 scjxpexT, naxaanuaaacb Ha onHcatnnHR Hume, 

Pnc. 264. Cxema °num ARaca Harr Has o6emx SINK KOMnOHeHT cmeute- 
HO o6napptcenkno ❑onepeq- 

HNC B laxly H Ty me CTopoHy, a HMeHHO 
noro scpcpenra ilorumepa. 	B xpacHya (-3v). B peayabTaTe o6orkx 

scImpexTos noarnyrcH HapTHHa, acumAte-
nip/MUM .0THOCHTellbH0 HecmeuzeHHoR aHHHH. HamepHe Ha6moneHHue 
peayabTHpylonme cmeuzeHHH r--(b+ av) H b — av, MOHCHO + b 

' 
cmetueHme — Sv 

a 
— xapaxTepHapouiee nonepeHHIHR 2  

scpcPexT otIonnzepa N COOTBeTCTBy101Hee rnmenennio KJIHI1b1 BOJIHbl B CTO-
porly xpacHoro xorma cnexTpa Ha Beaming X. Hamepemo AilBC3 
KefICTBHTeJlbH0 oonapptclual Talton 944IeKT II AMR AAA Be114141/11131 ax 
anavenne, BeCbMa 6JIH3K0e K npeacHasaHHomy TeopHeR OTHOCHTeJ113- 
110CTH: 

omcnytemoe Ea = 0,0472 A; int6mo,rtennoe as = 0,0468 A. 
3aKil 10 4 e1111e. MbI npusenn pRK OTHe.rIbliblX COKTOB, 5111/15110111111CC51 

9KCHeplIMeHT3J1b11b1M nonTnepHmermem paaaHHHmx BbIBOKOB Teopim OTHO- 

rite 4)— yroa mencly nanpanaennem na6aloAenna n nanpasnengem CKOpOCTH, 113- mepeinimA B cncreme KOORTHOin, CB513311110r1 C NCTO4HnxOM, Torpa Ear( yroa n000eaeonbffi B rercere, nantepeti B cncreme icoopAnnar, CB51331111011 C npn6opoM, 06e cpopmyam, xonelmo, 81104He SKB11134JICHT1114 apyr apyry, n6o 	 t CJ31:1331161 COOTHOIlleHlieM 

cost .  

0  cos — 
1 — —

e 
cos 41  

flpn eparmemin C WINTON, gOra yf 94 Ha0moReuna ycidnauatillaerca 44A ppit Oppp, ygginee topmpla, npnpepuflpp p TONCTP, 
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§ 1251 	 PEARTHBUCTCKAH MEXAHHKA 	 391 

CHTenbHOCTH.43aKTN9TH6NAHBN6paHNTaK,IITO6mB03MOIKH011arnsumee 

HA/HocTpHporsam cnpapeaaHaocTI, Toro HAN HHoro notiolKeHHH. HO, 
KOHe4H0, ace 9TH mumble noamelma CBH3aHN B eAHHoe Heaoe. 
1109TOMy COBOKynHOCTb ymaanmax 4)aKTOB, parmo KaK H Orp0MHOe 

KOAHLIeCTBO Apyrm, HBASIeTCATem apceHanom BKcnepHmeHTanbHbix apry-
Mellon, xoTopun 3aCTaBAHeT Hac npHaHaTb nnOKOTB0pHOCTb TeopHH 
OTHOCHTenbHOCTH. 

OTMeTHM, Halcomm, 4TO paaHoo6pa3Hme BIABOAN TeopHH OTHOCH-

TenbHOCTH npNBOAAT K 3aKAI04eHHIO 0 HeBOBMONCHOCTH CKOpOCTH pac-
npocTpaHenHa KaK0r0-nH60 B03neRCTBHH HAN cHrnana 6oahmeft, MeM 

CKOpOCTb caeTa B nycToTe C. B HawymemcH npoTHeopernm C BINH 

sawn:Nei-mem CTOHT TOT (PaKT, 4TO B Anneprupyamen cpe.ae noKaaa-
Teab npenomaelma n moweT 6bab MeHbille eAHHHON, TaK 4TO OWOEMA 

CK0p0CMb C1  6yAeT 60AbiUe CKOpOCTH C. ()alnico Hail° HMeTb B emay, 
4T0 cpasoriaa CKopOCTb He moweT CilyaMTb BAH nepeAm cHrHana HAN 

nefICTIMR, H60 oHa xapaHTepHayeT 6ecKoHe4HymcHnycoluy,ace 
KoTopon HAellTH4Hbi. BN3BaB Kalcoe-aHoo ucKaacemie Ha CHHyCOHae, 

MN moraH 6m CHrHaniMp0BaTb, HO Tem CaMMM 6yAeT HapyineHa MOHO-

Xp0MaTH4HOCTb H cHrHan 6yAeT pacnpocTpaHHTsca He CO CKOpOCTMO 

(Imam, a C TaK Haammemon CKOpOCTbW =masa, HoTopaH Mellbille C 

(Cp. § 116). 

§ 125. PeAlITHBHCTCHafl mexamaa 

ilpHHOHn OTHOCHTenbHOCTH B HpHMCHCHHH K HBAeHHHM 9aerrpo-
AHHaMIIKH (II 011THICH) onpaaAan OnNTOM. (Dopmyaamm npeo6pasoaamtH 
B 5T0fl TeopHH HBAHWTCH COOTHOMeHilli antiLOTeftHa--flOpelfrOa, HOT°. 

pue o6ecne4maloT 1111BapHaHTHOCTb yparmetudl 9J1eKTp0AHHaMHKII 

B coraacHH c npHinonom OTHOCHTenbHOCTll. 

ECTeCTBeHHO, 9T0 OCHOBHble ypasHeHma mexama4 HblOTOHa, KOTO-

pme HBAHIOTC51 HHBapHaHTHNMH no OTHOIlleHHIO K yparmeHHHm ripe-
o6paaoaaram l'anHaea, He HHBapilaHT11131 no OTHOUleHHIOK npeo6paso-
BaHHam flOpeliTHa. AAA TOM 41'06bl ypaaHeHma MeXaHHKH OKa3biltaAHCb 

HHBapHaHTHbiA111 HO OTHOIlleHHIO K npeo6pa3osaHHAm flopeHTua, OHM 

nOnWitibi 6b1Tb COOTBeTCTBMILIHM o6paaom Hamel-ream. 
MOHIHO liOnblTaTbC51 caeAylouthm saemewrapumm nyTem COCTaBHTb 

npeAcTaaneHme o6 o6o6uleHHH MeXaHMKH Ha cayman cKopocTen, cpae- 
HHMbIX CO CKOpOCTb10 caeTa C. 3aKOHbi HblOTOHOBOR mexaHmul Kra-
HOBaeHbi Ansi CnyllaH, moraa Ammeinie nponcxoAHT co CKOpOCTb10, 

manCin no cpaaneHmo c c; MN 6yaem lipliHRMaTb HX BepHNMN clin0aHe 
AOCT3T0IIHOn cTeneHmo TO4HOCTH. 

PaCCMOTpHM 	 HenoToporoTeaa 0 BHHeplUlanbH0fIcacTeme 

oTcmeTa K, 0THOCHTeAbH0 }wen OHO AmogeTca B HeKoTopmn MOMeHT 

co CHOpOCTb10 V, cpaHHHmon co CKOpOCT1,10 cHeTa, H. Ha HoTopoe 

*) 3ToT naparpa4, He Hmelcandi npflmor0 OTBoalellim K Bonpocy on °lune 
AMOKY14HXCH cpea, cocrasneH cos2pluemio cxemannHO. 
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392 	 011THKA ABN/KTWHXC11 °PEA 	 Irn. xxl 

nencirtyloT neKoTopme CHAU. Ha OCHOBaHHH AaHHIDIX TeOpHH OTHOCHTeab- 

HOCTH 	He momm npnasilTb npamesnmocTb 3aKOHOB HblOTOHOBOtt 
mexammfic K sTomy cnyacuo, 	momem npencTanaTb ce6e npyryto 
incepnicanbnylo cncTemy oTc‘ceTa, K', KOTOpaff ABIDKeTCH OTHOCHTeAbH0 K 
pannomepno H npfimoncimetiso CO CKOpOCT610, pasnal v. TOTAa B 9TOSI 
cncTeme oTcaeTa K' Tea° 0 13 Kalman MOMeHT 6yaeT 110KOHTbal (H60 
OHO umeeT CKOpOCTb V B cncTeme K), a B 6AH3KHe MOMeHTbl spemeam, 
namenas HeCK0.11bK0 CB010 CKOpOCTb 110,0, neficTanem CHa, OHO 6yAeT 
HMeTb HO OTHOIlleHHIO K cncTeme K AFIWb ne6onbunce (cpaBrucTenbno 
c c) CKOpOCTH. 1109TOMy nmcmenne Tena 0 B cncTeme MO>KHO pac-
CMaTp1413aTb KaK 110,0,11HHA1011V1eCH saKosam mexaminth Hb1OTOHa. Ana 
Toro aTo6m, sciaa 3aKOH61 aBIDKelThfl B ma'am K', rcepetlim K ycTa-
HODaeliH10 3aKOHOB ABH/KeHHA sToro Term B cricTeme K , AO.DICHbl 
BOCH0.11,30BaTbCSI cpopmynama npeo6pasoBanna flopenTaa-311EnnTettKa: 
Hpu 9TOM, KOHet1H0, OAHOBpeMCHHO C npeo6pasoaannem KoopannaT 
ATIJOKHO 6b1Tb npeo6pasoBano H supaaceruce• CHabl, 11TO moaceT 6b1Tb 
cnenatio ma ociconamm pa3/114111161X CPH31411eCKFIX coo6pamennt1 (KaK 
sneKTponmcamactecKnx, TaK o6ucemexamviecmcx). Talcum o6pasom,, 
6y,ayT 110./13111eHbl B cncTeme K aaKOHbl ABIOKeHHH C /I/060ft CK011b 
yronno 6.11H3KOn K C CKOpOCTbH), T. e. 3aKOHblpensansncTcKofl MeXaMIKH. 

Ha 9TOM nyTK HaltaeHO, ‘ITO 3aKOHb1 mexamcmc coxpatunoT cl-copmy 
HblOTOHOBOR MeXaHHKH, a HMeHHO KommecTna aBHIKeHHH dp 
paBHO nmnynbcy F dt nefIcnomonwx CNA, WIN flp0H3BOAHafl OT timnynbca 

dp no apemena pasna neficTnpou(efl cime: 	= F. Ho npil 9TOM Bmpame- 
Ince umnyabca nmeeT mecxonbcco 6onee C./10%Hblil nun, a nmenno: 

	

p— mv —  In°v , 	 (125.1) -VT 
v me p,--c , a mo cooTaeTcTayeT macce nolcost, T. e. macce npn v, 

manom no cpasmemuo c c. Romnometam nmnynbca ',mem'', ampamenne 
movw 	 movy 

; Pz InVz 	
mays 

p , = mv, = 	; Py --- mvy= y  	
1(1 —P 	 i_ pa 	 li I — p • 

B coomenTimu C 9THM macca 3aBHCHT OT cKopocTa (OT CHCTeMbl 
oTcseTa) H ameeT nmpamemne 

	

M— 
it• — ' 
	 (125.2) 

a ypanicemce peaSITHBHCTCKOR alThaMHK14 

d 	mov 	F. (125.3) 
dt kji 1 — p2 J 

K TaKoft 	3aBHCHMOCTH maccm OT CKOpOCTH (cpopmyna (125.2)) 
npllsoccuna 9J1eKTp0HHafl TeOpHfl .110peHTLIa, KOTOpaR, OaHaKO, CBH3b1- 
Balla 9TO saKmovenue c maninnem sneKTpomarunTmoro 110.1151KrnmyucerocK 
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§ 1251 
	

PERETHBHPTOKAE MEXAHHKA 
	

393 

HnexTpoHa. 1109TOMy B 94eKTp0HHOR TeOpHH COOTHOMeHHe (125.1) 

Hmeno cHny TORbK0 AAH szeterpomarmiTHoft maccm aapattox. 

'Noma OTHOCHTeRbHOCTH ;Lana ()Gime o6ocHopautte HTomy COOTHO-

WCHHIO H noKaaana npumemonocTb ero K ArcObil macce; B 4aCTHOCTH, 

OHO oKaamnaeTcK npumeHllmmm H K HappoHam, C KOTOpMMH He CBA-

3atio mmatioe nnuerpomarmITHoe none. m o  oaHamaeT noKomuytocH 

maccy 4acTHLw, T. e. maccy ee B CHCTM KoopaHHaT, HO OTHOIHeHHIO 

K xoTopoll ona HenOmmtima. Ecnli macTHua nramouttua B Hemmetute 

mo 	 
CO CKOpOCT610 V, macca ee CTaHOBHTCH patmoft nt== 	 . H sTa 

cpopHyna nottaamtmeT, 4TO 4aCTHHa He MOBeT nplloopecTH cicopocm, 

6embulyto CKOpOCTH caeTa, H60 no mepe npuontimeHHK v K C macca 
4aCTHUM nptionumaeTcK K 6eCKOHe4HOCTH H, CReA0BaTeRbH0, HapacTa-

HHe CKOpOCTH ee (ycKopeHHe) nocTeneHHo cTpetatTcn K HyR10. I4HTe-

pecHo OTMeTHTb, 4TO coupemexHme HCCReA0BaHHE B o6nacTu KOCMH4e-

CKHX Airmen 1103BOJIHRH o6HapymmTb cymecTuouatme macTma, CKOpOCTH 

KOTOMAX RHIHb Ha 011eHb HeaHamitTenbitym aemunuty meHbtue CKOpOCTH 

cHeTa. 
TeOpHR OTHOCHTeRbHOCTH nproottnT elite K ounomy B umclueft 

neHH pawHomy tnactay, ycTanaturtmaa B3aHMOCBH3b mexuty maccoti M 
H nHeprHeft 3 B BHAe COOTHOIlleHH2 

3 = Mc2 , 	 (125.4) 

rte C---CKOpOCTI, CBeTa B naxyyme. ilacTmtfi cayman 9TOTO COOTHOIlle-

HHH, KOFAa ROA 3 nottpaaymetmeTcH npHpocT nunernuaecmou sHeprtm, 

a nott iV4---numpocT maccm HeKoToporo Tena, CKOpOCTb xoToporo 

yuemtmunacb, nem MO>KeT ONTI, nonymeH H3 cpopmyAbi (125.2). 143 

9TOPO timpayKenHn cneuyeT (C TOMHOCTbW AO P4): 

I 	O 
M mo (I 	

2 	M 	2 
On — Ind. (125.5) 

HO 
mov2 

nO — 	eCTb He 4TO HH0e, xaK KnneTHmecKau HHeprust Tena 
2 

MaCCM rno , CKOpOeTb KoTopott OT nyna Ttoeettena AO v; nt---rno ==r14 
eCTb nptipameHHe maccm Tena, CBH3aHHOe C HapacTaHHeM ero CKOpOCTH 

OT Hyam AO V. HTaK, rqmpautetme KHHeTH4eCKOR Hiteprum .9 CHEM° 

C npHpawenHeM MaCCIA COOTHORMHHeM .9=-11,10. 
COOTHOIHeHHe 9T0 OTHOCHTCH He TORbK0 K 101HeTH4eCKOCI 9Hepn1H, 

HO HmeeT COWIlleMMO oargua xapakmep H yKa3MBaeT Ha C8A3b MaccM 

H 9HepTHH. OHO 03HaMaeT, 4TO MaCCa H 9HeprHH Hepa3pMBHM, H 0I06aE 

MaTepHaRbHaE CHCTeMa (BellleCTBO, CBeT) MOweT ObiTb OXapaKTepH30- 

BaHa H Macca H 9Hepnleft B KORH4eCTBaX, ycTaHaBRHBaeMbIX 410pMy-

ROfi (125.4). OHO ommmaeT, 4TO BCHKOe 113meHeHHe BHyTpeHHen 9Hep-

ERN CHCTeMM BCReACTBHe HOFROIUCHHH HRH HCRyCKaHHH CBeTa HRH 

BCReACTBlie TeHROO6MeHa HRH COBeplUeHHH MeXaHH4eCKOil pa6OTM 

COI1p0MOKAUTCE OAHOBpeMeHHO H 113MeHeHlIeM MaCCU 9TOA CHCTeMbl. 
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394 	 011THKA ABHMIYIHHXCH 	 kn. XXI 

HO9TOMy CAtayeT 11pH3HaTb HeyA1411b1M BCTpella1011reeCCIHHOrrla yltepTICAe- 

Hite, 4TO COOTHOIlleHHe (125.4) BbIpaWaeT 9KBHBarleHTHOCTb MeTRAy 

macca H sHeprHen. 'rum aupaweHne 6uno 6m noAxgasnumm, aunt 6u 
Mb! HMe/114 Ae.110 C rIpeBpallleHlieM MaCCbI B 9HeprI110 Hall Ha060p0T, 

110A06H0 ToMy KaK MbI r0130pHir 06 9KBHBaAeHTHOCTH pa3.1114411b1X IPCIpM 

911eprH11, HMerl May BO3MOTKHOCTb HX B3aHMH0r0 rtpeBpaIlreHHA (11p11H- 
nun coxpaneHHA sHeprHH). 	camom )xe nem macca nonce He npe- 
BpaillaeTCR B 9HOprH10, TaK 	KaK H 9HeprIMI He npeepatuaeTcH 
B MaCCy. HpolleCC H3ArleHlISI CBeTa, HallpHmep, eCTb 11pOLleCC Ilpeapa-

111eHHH MlyTpeHHen 9Hepr1H4 H311y4a1011Ten ClICTeMbl B 9HeprH10 113./13/4e-

HUH, rIpHIMM OAHOBpeMeHHO yMeHbIlffieTCH H MaCCa 143.71y4a10111,er0 TeAa, 

Ilepex0ASI B MaCcy 113/13/11eHH51. 

VICa3aHHOe BaTICHenlllee CJICACTBIle TeOpHHOTHOCHTeabHOCTH BOAy4/1.30 

110ATBepTKAeHHe B HCCAMIMMISIX ITO HAepHOn 4/14311Ke, rAe HM inkpoHo 
normarcaca 	noncmeTe 6aAaHca HAeplux peanumfl H onpeneAeHHH 
maccu HOBMX vacTHH. Becbma amino Tome aHameHae sToro Huaoaa 
AnA aCTp0013HKH. HeKOTOpble OTHOCHLItheal Claaa BOIlp0Cbl 3aTp0HyTb1 
B OTAerIe CaenCTBHfl CBeTaD 	11 3a1C/1104eHHH. 

§ 126. 136uoie Baum 

HaTONCe11110e 110Ka3bIBaeT, 4TO Te0p1111 OTHOCHTeabHOCTH rIpeACTa-
BATIeT CO6On trpotlepo clictemy, KoTopes' me TOAbK0 yCTpaIMMT 
KaTifylluleCTI 11pOTHBOce4HR MeNCAy OTAeabHbIMH 9KCIIeptIMeHTaabHb1MH 

Ha6AIOACHHAM11, HO H flpHBOAHr K 04elib yrnyonenHomy nepecmoTpy 
Haumx 110HrITHR 06 H3MepeHHAX IlpOCTpaHCTBa if BpeMeHlf. CBepX TOro, 
Te0p1151 OTHOCHTeAbHOCTFI yCTaHOBHJIa pH); HOBbIX 061IMIX 110/10)Ke 
B IlaCTHOCTH 110J10)KeHH2, aupamanolusecH COOTHOUreHMAMil 

mo m 	 H a = me2 -sr 	P2 

o6 pmbie npmmenerme KoTopux oco6emio 11.110AOTB0pHbl B BAepHOn 
TPH3HKe, rile MbI HMeeM Aea0 C Orp0MHb1M11 CKOpOCTSIMII H Orp0MHMMI4 
9.TeMeliTapHb1MH II0p1MIHM11 sheprhm hv OUR XeCTKHX I-KBatITOB). 

HOBep/CHOCTHOe 3IMKOMCTBO C TeOp 'tett OTHOCHTeAbHOCTI1 MOTKeT 
IlpHBECTH K HpeACTaBAeHHIO, 4TO BCe Martin CP113114eCKHe BOHATHA TepflIOT 

peaAbHOCTb, H60, 63/Ar111 OTHOCHTeabHEIMH, OHH MOryT 110-pa31101,1y 
OLIeHHBaTbC51 B pa3/1144HbIX CHCTeMaX OTC4eTa 6ea BO3MOMMOCTH Bb1613pa 
H3 9THX pa3H006pa3HbIX cyllraeHan. 3TO 3a101104eHHe coBep111eHHO He-

rIpaBHAbH0, 110A06H0 TOMy KaT, HarlpHMep, HenpaBHAbHO 6b1A0 6bI 

CyTKAMilie 0 HepeaAbHOCTH rIpc cTpatICTECHHbIX Bel1114H11 Ha TOM °CHO-

Baffin!, 4TO El 3aBFICHMOCTH OT BIA6Opa CHCTeMbI AeKapTOMAX KOOpAHHaT 

(Hanpmmep, HanpalmeHHH °cal) meHmeTcH 4HcnenHoe aHatieHHe icoop4H- 
HaT X, y, 	OTHOCHTeablIbIn XapaKTep KaNCA0r0 H3 9114X KOOpAHHaT- 

	

HbIT OTpe3HOB He JIIIIIMeT peaabliOCTH flOHATHR 	 KaK paCCTORMISI 
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§ 126] 	 OBIHHE BbIBOAbl 	 395 

meway anymo Tonnamn, H60 AAHHa 9Ta, paellas! 

-1/(xi x2)2+ — y2)2 (2.1  z2)2 1/(6002 	(Ay)2 ± 0.02 .  

He 3aBHCHT OT au6opa KoopannaT, a HHBapHaHTHa nO OTHOUIeHHIO 
K HUM. OTHOCHTeAbHUMH we ABASHOTCH Jamb KOMn0HeHTM 9TOR peazb-
Ha AAHHN no OCHM KOOpAHHaT. COBepineHHO TaK me B TeopHH OTHO-
CHTeAbHOCTH OTHOCHTeAbHUR xapaicrep apemenH H .BAHHH 03HagaeT 

OTHOCHTeRbHOCTb ARUM OTAeAbHMX KOMn0HeHT HexoTopoR 043144eCK0R 
BeAH4HHN, KOTOpaH KaK HeA0e HMeeT anomie onpeanaeHHun pezabHun 
CMUCA, He saaHown OT su6o.pa aoopaHHaTHon dHcTeMbI. floabayncb 
Hama reomeTpHnecnon aHanornen, mu mowem yHCHHTb ce6e cmucz 
9Tafi 4)H304eCKOR BeAH4HHU CAeADOLUM o6paaom. TO4Ka B reomeTpHH 
eCTE. COBOKynHOCTb Tpex 'wow:Lunn x, y, Z, H paccionnHe meway 
Raymn Tonnamn eCTb nnozHe onpeaeaeHHasi amnia, mamma noTopon 
He 3aBHCHT OT Bb160pa cacTemu noopannaT. B (PH3HKe peazumcm 
HmeeT co6unue, AAR onperteaeHHa noToporo AORWHO 6bITb 3aAaHO 

mecTo u BPeMH, T. e. neTmpe aoopaHHaTu x, y, z, t (,upoecla nzoluca). 
PeaAbHUR CDH3H4eCKHR CMUCA HmeeT gpaccToaHHe» meway anymaC06111- 
THEMH, T. e. ORAHHaO, 

As == 1/(A)02+0,.024.(02)2___0(A02. 

3ra aermnaHa, HmeHyemaa unntepormom, HmeeT onpeaeaenHoe aHaneHHe, 
H60 ona He 3aBHCHT OT nu6opa CHCTeMbl KOOpAHHaT H ABAHeTCH 

HHBapHanTHOR. 

COBepnleHHO TaK we clopmyaa (125.2) npHBOAHT K BUBOAy, 4TO 

macca 4aCTH4M 3aBHCHT OT clIcTemu OTC4eTa; TO we OTHOCHTCH 

K Hmnyabcy 4aCTHUM (KORH4eCTBy ABHWeHHH) p= my N ee sHeprHH 
E==mc2 . Talcum o6paaom, nee 9TH BeAH4MHbl—gOTHOCHTeAbHblel>, 

n0A06H0 paccmoTpenHum abate npocTpaHcTaeHHum Hapememium mop-
ininaTam. BeAH4HHOR we HimapHaHTHon, He samicautefl OT cHcTemu 
oTcneTa H, caeaoaaTenbno, Hmelomen anomie peaabHun CPH3H4eCKHR 

CHNCA, HBRHeTCA ARHHa neTupexmepnoro aenTopa, TaK Hasunaemoro 
senTopa sHeprHH-Hmnyabca, panHaa 

ifE2___0(p1+4+11) =,)floc4__. c2m2v2  == tnc2 1( 1 --- 3 2  = ntc,c2 , 

T. e. BeAH4HHa, AefiCTBHTeAbH0 COXpaHHICHUHCH HeN3MeHHOR B .11060R 

cHcreme owneTa. KomnoneHTu sToro neTmpexmepHoro nexTopa paaHu 

IF==inic2 , cp,, cpy, cps , 

T. e. CBH3aHU C sHeprHen H Hmnyabcom 4aCTHHU, 3HalleHHH KOTOpNX 

3a8UC8M OT razoopa HHemaabHoR clicTemu onnera. 
TaKHM o6paaom, npaambHoe HCTOAKOBaHHe CAUCTBHfi TeopHH OTHO-. 

CHTeRbBOCTH He aaeT pelumeabno HHKaKHX OCHOBaHHR ARH BbIBOA0B 

Cy6leKTHBHCTCHOTO HRH HanamicTintecnoro xapanTepa, XOTH noao6nue 
BUBOAN nepeano aeaaaHcb aapy6euHumH yneHumm H, B 4aCTHOCTH, 
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396 	 011THKA ABHWYEHHXCS1 CPEA 	 IrA. XXI 

camitm 31111111TeHHOM. B3a41MOCB513b maccm H stlepritH C oco6etwoft y6e-
1114TeAbHOCTb10 nonamaaeT, HTO macca H sHeprHa 5113.31110TCH Heorbemne-
Mb1MH aTpH6yTamn maTepHH, Hmeem J1H Mbl 9Ty ROCneKH1010 B 4OpMe 
aeutecna. 11/111 B (POpMe 9J1eKTp0MaTMITHOTO 110351 (CBeT). 

flpocTpaticneHHo-Hpemembre COOTHOIlleHH3 MeA/131C0obITHSIMH pea.nb-
nor° !Aiwa oripeAenmoTca intatepeasom, Bentonnta xoToporo He 3aBHCHT 

OT npowaHonbaoro nbloopa CHCTeMbi OTCHeTa H He RBafleTC51, ClIeK0Ba-

TeabH0, OTHOCHTeabHOH. 

TeOp1151 OTHOCHTeabHOCTH xenaeT 3Ha1111TenblINH inar Briepea HO 

cpaaHeHmo C maccH4ecHo11 ckHalutotl, Aim HoTopa npocipaHcTao H 

BpeMS1 6131/114 CaMOCTORTenblEAMH, He CB113aHHb1MH Apyr C Apyrom HaTe 
roptiamH. PaccmaTmaa apemn H npocTpaticmo B HX Hepaspmation 
CBS13H, Teopna OTHOCHTeRbHOCTH xaeT 6onee ray6ome npeAcTaanetuta 
O npocTpalicTrte H Hpemetm, RHAsnoutheca no cpametano c npeAcTame-
HINMH macciolecxoti 4114314KH ,THIAbHefillIHM npliontincetmem K COOTHOUle-

HIHIM ofteHTHHHoro mnpa. PaseHTHe 9TMX npeAcTametival MM Hmeem 
B TaK Haabmaemotl o61Hetl Teopint OTHOCHTeAbHOCTH, KOTOpaH paccma-
TpHsaeT ne TOJIbK0 paBHOMepHoe, HO H ycHopetmoe Hatoxemte cucTem 
oTcHeTa. 06atax TeopHa OTHOCKTeabHOCTFI npuxonTAT K BbIBOKy 0 sum-
CHMOCTH CBOIACTB npocTpaHcma H apemeHH OT pacnpexenetuta maTepHanb-
1114X mace. Talcum o6pa3om, meTacimmtlecxoe npoacTameHme o6 a6co-
=THOM Hpemetut H a6C01110THOM npocTpaHcme, cyatecTnyloutux HeamicHmo 
OT maTepull H Hapaxy C Hew («BmeCTIVIHIHe Te/D> N {( 1111CTan KJIHTeab-

HOCTb», KaK yrsep)caan l-Iblolon), aameHaeTca ripencTametutamm, pac-
cmaTpuHaloutamn npocTpaHcTac H Bpe1411 KaK tkopmm cytnecTeoHaHna 
maTeptin, B COOTBeTCTB1111 C tioHnerntHefl AHanexTHHecxoro maTepnantisma. 

Ycnext1 Teoptut OTHOCHTeabHOCT11 B Trointeinnt HalL141X npeAcTame- 
• o npocTpaHcme H apemeHH 3B/ISHOTCA lbel1Hb1M sTanom Ha nyTH 
1103HaliFifl, HompeTHatipya B H3BeCTHOM OTHOLLICH1111 0611W10 HOCTaHOBKy 

9TOTO BonpoCa, BbIKBHHyTy10 AHanexTmecicum maTepHamiamom. Cornell° 
B. 14. flemtny, ggenosevecxue npeAcTaaneHHa o npocTpaHeme H ape-
mewl OTHOCHTeAbHbi, HO 113 9T11X OTHOCHTMHNX ripeacTamermtl CKJIa-

liblBaeTCH a6C0/110THafl HCTHHa, 9TH OTHOCHTeablible npeAcTaHnetota, pas-
BFIBanb, HxyT no aHHHH a6C0.1110THOH HCTHHbl, ❑ pH6AuncaloTca K Heft. 
H3Me111111BOCTb He.goaetlemix npeacTaaneHaft o npocTpaHciae H Hpemerm 
TaK ate Ma/10 onposepraeT oftexnumylo peaAbHOCTb Toro H ApyrOrO, 
KaK H3MeHHHBOCTb Haytmmx aHaHtiti o cTpoeHHH H tkopmax ABH)Ke-

HNfl  He onpoaepraeT 06"beKTHBHOH peaAbHocTH mewHero 
mitpaD. (elnaTepHaaH3M H 9M11HpHOKpliTHHH3Ma, r0C110/111THWT, 1951, 
cTp. 158-159.) 
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otn,En VII 

EIPDXOWBEHHE CBETA 4EPE3 rPAHHLILY 
BBYX CPEB 

11 .11 A B A XXII 

OTPAWEHHE H HPEROMAEHHE HA CPAHHHE ABYX 
AH3REKTPHKOB 

§ 127. BummookTime 9ABKTp0MATHHTHOi1 BOAHM H BelgeciBa 

B npeamecTaymmnx rnanx mu paccmaTpHaanH rnaaHum o6paaom 
Te Honpocu 011THKH, B KOTOpNX He ygmTuaaeTcH naaHmorkettumme mewxy 
ceeTok H CpeA0B, B xoTopon pacnpocTpanmeTca caeToaam BORHB. Bep- 

Hee, Mb! THITUBaBH 9T0 B3aHMOURCTBHe, ()0pMTRHpyR HeKOTOphie npa- 
mina, coomeTcraywutHe OHUTHUM aamoHam, Hannioxamwmcm npH 9THX 

B3aHMOUBCTBMIX (HanpHMep, 3aKOH oTpa)KeHmo, 3aKOH npenomnennm, 
emnfogam asoilHoe npenomnenHe, apaemno nonmpHaauxn npH oTpaweHHH 
H npenomneHHH H T. A•. 1109TOMy 1104TH ace H3ROHWHHOe B OAHHaK0- 

BOA cTeneHn OTHOCHROCI, H K ynpyron 011THKe, H K OHTHKe 9ReKTp0- 

mammy-loth B 9TOM nnaHe paccmaTimaxam MN, Hanpmmep, aonpoc 
06 oTpaweHHH H npenomneHmH cmeTa Ha rpamme ilayx cpei%. 

PaccmoTpernie no meToxy 30H nvenenm HRH eme 6onee (nopmanb-
Hoe paccmoTpernie npH nomoimm npHnwina rloflreHca HPHBOAHT K noa-
Tmepamaemum Ha OHMIC aamoHam oTpa)Kennm H npenomneHHA, HoTopue 
MOWHO Bblpa3HT6 COOTHOWeHHHMH 

vi —   sin x 	v2 ,  

rae p, y, x---a6coamTHhm BeRHIHIHM yraors naxeHnm, OTpaNWHHH H 

npenomneHHH, a V1  H v2 --“pa3oaue CKOpOCTH BOAHU B nepaoR H BTO+ 

poft cpenax. 
&KOHN 9TH Ham npaaHnbHun OTBeT Ha monpoc o manpaosemuu 

npenomneHHon H OTpaWeHHOti BORH, HO HINeTO ne rosopmT on amnia-
cuomocmu H 4iaoe oTpaweHHoro H npenomneHHoro caeTa. BAH paape-
mei-u OTHOCHWHXCH K 9THM nponnemam BOHp000B He06xognmo ysecTb, 
xamilm onpaaom rommeT Ha coeTosylo Honmy aemecTao Tex cpex, mepea 
rpaHmuy KOTOTHAX aonHa npoxoxmT. nosTomy npH oficymnenmH BOTTO-

COB HOAO6HOT0 pona Heo6xcammo HCX0AHTE. H3 anonHe onpueneHHux 
011aurseemux npeAcTameHHft 0 npupoxe BORHU H mexaHHame ee sumo-
AefiCTIMI C meixecraom• 
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398 OTPAWEHHE H APEAOMAEHHEHAPPAHHMEABYXAH9AEKTPHKOB [PA.XXII 

MCX0AA H3 snexTpomarmammx B033peHAR Ha npmpoAycmeTa H 11046- 
3341Cb npucTaanemmem o sumecue max o cmcTeme 9aeKTpHileCKFIX 
3apAA0B, MM mmeem mce He06X0AUMble OCHOBaHHA AAA paccmoTperimm 
monpocos o npoxoxcaerwm csera mepes BeliteCTBO. 

C TO4KH 3peHHA 9AeKTp0HHOR TeOpHH ssammoneRcTsme cseTa 
selmectma CBOAHTCA K BO3AeRCIBH10 9aeKTp0MaPHHTHOCO ROAR CBeTOBOR 
BOAHM Ha aTomm H monexyau melmectaa. Ilona CBeTOBOR BOAHU mama- 
ANTeabH12, XOTA H me CTOab magm, KaK 9TO MOWeT Ka3aTbCA. TaK, 
B HHTeHCHBHOM noTome coAmeqmozo csera amnmayma Hanimmaemmoum 
marmmTmoro AOAA COCTaBageT 0,02 a6conicamon &Immo' (cm. ynpaw-
memme 169), T. e. aocTmraeT li6 HalipAWeHHOCTH ropmsomTanbmoM CA8-. 
rammmeft semmoro marmeTmsma. gacToTa nepememmoro cseTosoro nom, 
xpaftme seninca (nopamma 1012 r109TOMy TOJOWO omemb manme 
no macce snexrpmmecame sapaam moryT cneiloaarb sa mmememmem ROZA 
CBeTOBOR BOAHU. B cociase 2TOMOB mmemcm 9aeKTpll4eCKHe saptam, 
yaosneTaopswimme 9TOMy yCa0BH10: sTo--aAemponu. °NH H ABAAMTCA 
HeHOCpeACTBeHHUMH OfteKTaMH AeRCTBHA CHA CBeTOBOR BOAHN, CMe- 
LAMM:. nom aeficTamem ee nepememmoro snucrpmmecmoro nom. &wee 
Tawenue snexTpumeme aapasim (flpOTOHM, HOHM) yClIeBalOT CMOMATKA 
TO.THWO apH CpaBHHTeabH0 memaemmux nepememax snexTpmmecmoro nonm 
(mmcppaxpacmme nymm, macToTa nopmaxa 1012-1013). 

4eTanbmoe mccAemosamme noxasmaaeT, 4TO AeRCTBHe csemaon SWUM 
Ha 9AeKTp0HIA (HOBO BellteCTBa H 06paTHOe BO3AeRCTBHe BelMeCTBa Ha 

CBeT0ByW BOally CBOAATCA K B036yWAeHHW KOae6aHHA 9AeKTp0HOB 
(HOHOB) B TaKT C KOae6aHHAMH 94eKTpIPMCKOCO BeKTOpa CBeTOBOR BOAHM 
H BO3HEKHOBeHHE acnencTsme sToro KOae6aHHA BTOpH4HMX 9aeKTp0- 
MaCHHTHIAX BOAH. 

B ApOCTeRaleM CarMe *) manpasnemme mone6amon saemTpoma 
m monexyne coananaeT c manpasnemmem mone6ammt, snexTpmmecmoro 
sAcTopa E B036TKAMOH2eR CBeTOBOR BOAHM. 06paTHO, HaapaBaeHHe 
SaeKTpH4eCKOCO BeKTOpa BTOpH4HOR BOAHM OapeAeAffeTCA HalipaBile-

HHeM KOae6aHHR 9aeKTp0Ha, BM3MBal0112U0 9Ty BOAlly, TaK 4TO e He 
AMeeT COCTaBaANAMHX, RepfleHANKTIApHIAX K HaflpaBaeHHIO K0.2e6aHHR 
SACKTp0Ha. TaK KaK 9.2eKTp0Ma2HHTHNe BOAHU nonepequu,ToBeKTOpg 
AOAWeH 611Tb, Kp0Me TOPO, EepaeHANKyaApell K HaflpaBaeHHIO paC- 
EpOCTpaHeHHA MUM. 9TH nest yCAOBHA, ompemenmwmgme pacnonowe-
mme E', nosaonmica Ham COCTaBHTL. ApeACTaBACHHe 06 H3ArleHHH 
KOAe6JMOliteTOCA 9.1eKTp0Ha (9aeMeHTapHOCO H3Ay4aTeaff). 

AMHANTyAa 9aeKTpiPleCKOPO BeKTOpa H3aplaeMOR BOAHM, a CaeAO-
BaTeabH0, ee HHTeHCHBHOCTE., 3aBHCHT OT HaflpaBAeHHA H HMeeT 
MaKCHMaabH0e 3HalleHHe AaA HaHpaBaeHHR, EeplieHANKFIApHNX K AAHHH 
KOae6aHHA 9.11eKTp0Ha (OCK 9aeMeHTapHOPO H3Ay4aTeASO. 14HTeHCHBHOCTE. 

*) Moaexyaa npeanoaaraerea roomponuoii a aaexTpunecxom (a caeaoaa-
Teal:410, 012244eCKOM) OTHOffieHHH, T. e. emeinemte saexTpona noa AeriCTEHeM 
amnion) saexTpanencoro manpfoxenna lower wino To ace annum no Alothimy 
uanpanaemno moaexyam. (06 antwomponitux moaexyaax CM. § 153.) 
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A 

A 
PHC. 265. !Magus Anarpamma manyvemist 
icone6akagerocsi sneKTpona (snemearapuoro 

HanyqaTena-Annona). AA — ocb ANWAR. 

§ 127] BBAHMOAEfiCTBHE 9ABKTPOMArHHTHOft BOAHN H BELHECTBA 	399 

o6painaeTcR B HyAb Ana nanpaaaemul BA0Ab OCH (HeB03MONCHOCTb npo-
A0Ablla smapomarmmTHO BOAHO. PacnpeAeneHme HHTeHCHBHOCTH 

Hanyveram moweT Rum npeacTaaneHo noncipHoR AmarpammoR(pmc. 265), 
annum paJiHyCOB xoTopoR H3o6pawamT HHTeHCHBHOCTb no AaHHomy 

nanpaaaeHmo, a KOpOTKHe noneprmue 4epT04KH yaaabmam nanpaane-
nue sneaTpmecaoro maTopa. 31Harpamma nomaabwaeT, caeacwaTenbmo, 
4TO Haar-lemma TaKOCO sne-
menTapHoro HanytiaTum no-
sApuweano. 

Cputlee paccTomme me-
>Kny aTOMaMH Tea aoBonmo 
maim no cpameHHR)c AAHHOR 

BOAHN; TaK, Aawe Ana raaa 
npH aTmocctrepnom AnneHnn 
a oRieme nopun A3 , rite 

—AnnHa ceeToBoti BOAHbl, 

aabancmaeTcR HeCK0AbK0 emin-
AHOHOB aTOMOB Ham moneayn; 
B WHAKHX we H TaeRablx TeRaX 

inIcao 9TO ropaaao Ronbule. 
flosTomy sneaTpoHu 04eHb 

Ronbmoro 4HCAa COCeAMIX aTOMOB B036yWAMOTCH OAHHM HyrOM BOAR, 

XOTR 6131 nun:mmHg CBeT 6MA 134eHb AaneK OT MOHOXp0MaTH4HOCTH. 

Talcum o6pasom, BTOPH4Hble BOAHU OKa3NBaKITCH morepenTHumm mewAy 
C060fl H C nepwignoR BOAHOR H moryT B3aHMHO HaTep4wpmpoaaTb. 

STa mmTepcpepeHuHR 06MaTeAbH0 AOAMHa 6UTb ITHHRTa B pacer npH 
paccmoTpeHHH npoxowaeHHR CBeTa 4epe3 aemecumb EIO H 06yCAOBAH-

BMOTCH ace npomeccu oTpaweHHR, npenomnenmg, amcnepcHm, pacceg-
HMI H T. A. IlonHaR MOAeKyARpHaR TeOpHR npoxowaeHHR crieTa Rapes 

aelnemo CBOAHTCR K pa36opy STOP° B3aHM0AeACTBHR. Taxon) poaa 

}Net A0B0AbH0 cnowHH, HO B Tex cnymaRx, amaa OH aoauen AO 
OH npmeoAHT K peayabTaTam, cornacnum C OnbITOM. TaK, npH paccmo-
TpeHHH npoxowaeHHR caeTa mepea rparniny flyCTOTa—AH9AeKTpHK MM 

noarmem, 4TO OT rpaHmmu paaam pacnpocTpanseTcR cmcTema BTO-

pH4HUX BOAH, aoTopue BHyTpH seutecTea racRT naaamuym BOAHy H, 

CKAaAMBMICb, pacnpocTpaHmoTcR anepea, BHyTpb AH9AeKTpHKa, B BHAe 

BOAHU C HHOR 44783080A CKOpOCTIA0 (npenomneHHaR BOAHa) H Rana, 

B nycrory, B anae OTpaWeHHOR BOAHM, mamma Ty Ace la.aoaro 

CKOpOCTb, KaK .  H HpHX0ARHIME. H paamme B gmaoaux CKOpOCTRX, 

paamme B HHTeHCHBHOCTH oTpaweHmoR H npenomneHnoR BOAR nony-

qamor B peaynbTaTe npammmoro rieTa aaammHoR HHTeptiepenmint 
BTOpHIMMX BOAH, T. C. HX amminiTyA H 	IlponatioAR ace neo6xo- 

Ammue BN4HCACHHH, MM nonriaem noaHoe penteHme saam, T. e. H 

cpopmaabnue aaxoHbI npeaomnenim, H cooTnowenme HHTMICHBHOCTeft H 

cpa3 nallammueft, ovawelmon H npenomneHHoR BOJIH. Iloao6Hum we 

o6pasom MOMMT 6b1Tb paccmoTpena aanava o npoxowaenmm caeTomoR 
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BOAHM mepea rpaHHny Anyx HaoTponHmx II,H9ACKTpHKOB H 6oaee 
cnomHao aaAama 0 npoxowaeHun cneta mepea HOB8pXHOCTI, xpncTaa-
anvecxoro teaa, T. e. carlafl, Horn neHtpamH 9THX BTOpH4HMX BORH 
HBAHIOTCH ymm npoctpancamenHoR pemetim. Alm H B Aaamieflinem 
6yAem HM811, B Imlay TaKoe paCCMOTpeHHe, HO AAA KOAH4CCTEICHHOTO 
pentemmi MHOrHX nonpocon 01a3b1BaSTCH 6oaee npoctmm OopmaabHmR 
nyTb B pamax MaKCBCAA0BOR TeOpHH ROAST, nononHeEnion snextpon-
HUMP' coo6paweHHHmn. 

9ta Eflopmaabnag Teopmg poiTunaet csoflcima nemecTna, xapaxte- 
pHayH ero AM9ACKTpH48CKOR HOCTOHHHOR 8 H MarHHTH011 npominae- 
MOCTIA0 1r. ()Ha ROBBOATICT Heim OTHOUICHH8 CX0pOCTCH pacnpoctpa- 
HeHHH 9ACKTp0MarlINTHMX BOAH B nyctoTe H B newectne, T. e. non- 
Hate.% npenomaenmg n 	(aaHoH Maxcaenaa, CM. BaeAenne). Tatum 
nyTem mHorne BaAHNC mepTm pacnpoctpaHemor cseta mepeH neutecno 
CTaHOBSITCH SICHEHAH, HorAa HaM yAaetcH Aatb xapaxTepnctiocy storo 
nemoctim C TO4KH apenHH ero AH3A8KTpH4CCKHX H martnETHux CBACTB• 
Ilpn 9TOM caeayeT aametntb, 4T0 RAH 60AbIHHHCTBa TCA, B TOM 4HCA8 
AAfl ecex aM9ASKTpHKOB, marinErnag npolinnaemocm p nparrnvecxn 
He OTAH4a8TCH OT eAHHNLLbI. 1<p0MS Toro, AaH noaefl 0481lb BEICOXOR 
4aCTOTH, C KOTOpb1MH npnxcEANTcH HAISTE. =AO B 011THKS, fL MONCHO 
C4HTaTb pasHmm eannime Anfl Ecex nemectn, Aame OeppomarnHtHmx. 
TaKHM 06pa3om, COOTHOILICHHC MaKCBCAAa MU 6yAem B Aaabneflatem 
IIHCaTb Tax: nr—lie. 

43opmanbnoil xapaxTepnctince cpeam (a H 	MM momem AaTb moae- 
xympHo-mexTpoHHoe HCTOAKOBELHHC. ()HO CBOAHTCA K HCCA8A0BaHHIO 
snmapHmecxofl H marHHTHofl ncompHaannfl neulecTna no.a Aeflcumem 
saexTmecxoro H MaTHHTHOr0 noaefl, T. e. leticcaeAoHaHHio cmemeHHH 
9ASKTpH40CKHX aapHAon (ramaimm o6paaom 9A8KTp0H0B) H opneHTH-
poHxn Annoaefl (9ASKTpH4CCKPIX H marHatnmx) noa Aeflcmmem saetapo-
MarHHTHNX HOACR. TaxaH saexTpoimag TpaKTOBKa(pellomelionortmemix 
138AH4HH S H fL I103BOARCT He TOAbK0 HCII0Ab30BaTb B 9A8KTp0HHOR 
TeopHH nce 'Eclogue peayabtaTu TeOpHH Alaxcnemm, HO H notitn ana- 
411TeabH0 Aenb We. B 4aCTHOCTH, CTaHOBHTCH HOIMITHbIMBAHAHHe4aCTOTbl 
nepemeHHoro HaextpomarHHTHoro HOAR Ha B8AH4HIly AMBASKTpH48CKOR 
nocToHHHofl H.. Floxa macTota nepemeHmoro noaH Heneama (maaa 
no cpannemoo C macToTofl nponeccoH, xapaxtepHaponmx atom HAN 
moaexyay), AO TeX nop rIpaKTH4CCKH 8 HOCTOHHHO H palm° ariageHuto 
RAH noctomnoro mexTptoleckoro ROAR. ITpH AaabHeflulem ynemoreHHH 
macTotm nposmaHeTcH 3aBHCHMOCTb e OT 4aCTOTEI (qAHHaMH4SCKaH 
Ansaextpolecxasi flOCTOAHHafls B DpOTHBOHOAMIKHOCTb gctatrimecxoflo, 
(pHrypHpymnefl B teopun Alaxcpeana). "fax KaK n=lie,Tostotlaann-
CHMOCTIDE e OT 4aCTOTM 06135ICHASTCH ducnepcuA saextpomarHHtHmx 
CB9TORMX BOAH, T. e. 3aBHCHMOCTb n OT 4aCTOTM, xoTopaH COCTaBAHAa 
cymecnieHHoe aatpyanenne RAH TeOpHH Alaxcneaaa B ee neponavaab-
HOM nHAe. 
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§ 1 281 oTnAwEHHE N nennomanmo HA rnAHHHE Aux smannicTsmuoa 	401 

Phan, nyTb Teopennecuoro paccmoTpetum mnepecrommx Hac 
sonpocon cocTonT B cneAymmem. Mbi cocTannaem yparmemm Marx-
nenna Aim Kaamoro soimpeTHoro cnynan, rflonimmaa B pactieT, spome 
o6wox cooTHomemM, rpamombie ycnomm, xapauTepHapaume oco6eH-
HocTH paccmaTpunaemoil naval. lionynemmie Ha aTom ocHonatum paBeH-
cTna mil ypanHemm AaloT noamowHocib oTbicnaTb kommecTselmble 
cooTHomemm, cocrasnmouthe coupwaHme aasonos, yripannatommx 
annermnim. 

§ 128. OTpaineinie H npeaomaeithe Ha rpamine anyx HHHAelapHROB 
(4)optayaki *penean) 

PaCCMOTpHM ynaaamfinm meTosom Bonpoc o npoxwx,aelom cneTa 
nepea nnocnpo rpammy Aayx monenTramos C ApmnenTpwieumat 
nocTommumil el  H 22 . CBCT nanaeT Ha rpammy paaAena Anyx cpen 
BOA yrnom ip B nHAe nnocuoil anexTpomarmiTHal swum. B o6Luom cay-
mae cneT ecTecTneHHutl, T. e. opmeHimponsa EpecTa anexTromecnorp H 
marm4THoro BCKTOpon meHaeTcn C Tenemiem 
BpeMeHH. amano 41112 mo6oro momarra 
mowHo paanosurrb samcablil 113 Trim nesTo- 
pon Ha ABC caaralome, HanpanneHmne I I  

B nnocnocTH nanemm H nepnemumynapHo 
K Hen. Ecal MEl 6yRem aHaTb, Kau HameHmeTcs 
naw,Aan Ha snix nomnoHenT, TO min peumm 
H Hcxosopo aaAany llosTomy Mbl mowem 
cnecTH paccmospemie sTolt °Owe(' aanatm 	

E2 

K paccmoTpemuo Asyx nacTmAx carmen: 
1) aneutpwlemoM nexTop newwr B nnOCKO-
CTN 	(a marmiTHull nepneomnyanpen 
K Hell) H 2) 9nexxpemecmiti sewrop nepnex-
xxxyaxpex K nnocnocTH naimma (a marmyr- 
• ne)KHT B Hen). Beexem cnespoume 
o6oaHanemm. AmnAHTyAy snenTpunecuoro 
nenTopa nanammet4 no.rmu o6o3Ha4im nepea E, oxpaweimorl —utepea R , 

npoxoAnmet1 — nepea D. Romnolimins, napannenbnue nnocuocTit naAe- 
o6osHatm Hanscom p, a nepriemmsynapmse K rinocuocTH name- 

• - HHAescom s. PHc. 266 x3o6pameT pacno.lowenne naxatouiero, 
oTpmemioro 14 npenomneHHoro Jireti; p-cocTannmoume snesTpvsmumx 
BeKTOpOB (13o6paweHEE aHansom normabmalouthm nonosuiTemmoe 
Hanpannerme sexTopa B CTOpOHy cTpemm, a s-cocTannmouum — man-
nom , nomaabmaionom nonomonenbHoe Hanpannemte nexTopa OT Ha6 lo-
AaTena (aa nepTew). Cnarmewme marmiTmAx nexTopon He H3o6paweHm. 
HanpanneHHe MX HeTpysoo HaFITH no mammy npanonmaTosoc1 cHtlikmbi, 
3Haa Hanpannemm pacupocipaHemm Rawson 143 BOIIH. 

3a menaHH e. Bbi6pamable B manecTne nonowwrenblibm Hanpaen^-
HNN 	nesTopon, KOHe4HO, ycnoimbi (Tan we Kau no Boucot, 

Plic. 266. Cxema pacnoame- 
sempon E, R, D COOT13eT- 

cTseHtzonaJiaiou.tero, mamma- 
morn H npenomammoro aria. 

. 	26 3aK. 2178. F. C. J188/4c6epr 
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402 OTPAIKEHHE HPEAOMABHHE 14A TPAH1414B ABYX A149/1EKTPHICOB Ira. xxn 

reomeTpnvecaoll mantle). lio nocaonbay mu 6yaem npaaepnamaTbal 
Ha ncem nponnaemth Hatuero paccmoTpenni, TO Hatiaermue TalCHM 

nyTem COOTHOIlleHHH 6yNyT liMeTb 0611114H CMbICA. Ha III eat6op 110/10HCH- 

TeAbHbIX Hanpannennh 03H/PlaeT, B HaCTHOCTH, TITO KOMR0HeHTEJ Es, 
Rs, Ds connaamoT no cpase, ecnn OHH Imam OAHHaKOBb10 	H 
npoTHnononomuna no 4ntae, ecnm 3Hakli 	pa3AHHHbl. To we OTHOCHTCH 

H K KOM11041eHTaM Ey H Dp. HO Ey H 	connaamoT no (paae B TOM 

cnynae, eCAll 3HaKN MX pa3AHHHb1, H 11pOTHB0110AONCHb1 110 4:183e, evil! 
3HaKH HX OAHHaK0B11. 

ROJIMHeCTBeHHEde COOTHOLUCHIN meway BeKTOpaMI1 sneaTpmaecaon H 

marnHTHorl nanpsnaeHHocTett E H If 110/1y4aTCH H3 yparmemin Maacnenna 
AAR nnocaoh BOAHb1 [cm. (3.8)]: 

IH 
	

N60 	--= 1. 

YCAOBHA Ha rpannne anyx Alf9AENCTEIHKOB TaKOBb1, HTO" TaHrenitHaabilble 
cocTannsnounie snexTprnecaon 14 marHHTHOft HanpsnaeHHocTetl 
menuty co6oft, a HopmanbHue COCTaBAH1011111e OTHOCCITCH 06p4THO npo-
nopu.HoHanbno COOTHeTCTIVIOIIIMM 3HaHeHHHM S (HAM 11) *), T. e. 

ET, == ET, If T; == IIT0 elEN, == e2EN„, 	1114 (Tait aaapn ==t12 == 1). 

IlpH mcnonbaonamm 9THX COOTHOUle111114 cneayeT 1lMeTb B may, HTO 
naaaanuan nonna nacTirmHo oTpanmeTcn o6paTHo '13 nepepo cpeAy. 
9acTunno npenomnneTcn BO aToppo. TaKHM o6paaom, sneaTpinecaoe 
(H marHHTHoe) none B nepnoil cpeae canaaunaeTcn Ha 'long nmanneR 
n oTpawennoft BOAR, a BO nTopoti--o6pasyeTcn npenomneHno9 BOA- 

'NOR. PaBeHCTBa 9TH COBMeCTHO C ycnormem I ff 	E He HBARIOTCH 
11e3aBlICHMbIMM P4e)aay co6oti. '111C/10 IIX OKa3b1BaeTCH NOCTaTOHHEJM AJIH 
Toro, 4T06b1 ONHO3HaH110 onpe,aenwrb COOTHOUleHHe MeNtay yrnamm H 
amminfryaamn nanannal, OTpaNCeHHOR H npenomneHHoil BOAH. COOTHO-
uieHnn mammy yrnamm nplumanT K H3BeCTHb1M 3aKOHaM 

1,1=1+1, 
sin cp 	€2 

- 	

n2 — — = 	 n, 
sin 	1/;: ni 

rae p—yran naaemix, tp—yron oTpaweHnii H Z—yroa npenomneHnn. 
COOTHOIlleHHA 	mentay nth/my/lama npeacTannsnoT OTBeT Ha 110CTa- 
BaelilibMi nonpoc 0 COOTHOUICHHH cpaa H amnnwrya RAH 1111TeHCHBHOCTeft 
narmannero, npenomnermoro H oTpaweHnoro Arlen (cm. ynpanme- 
line 171). Mb1 Hannuem 9TH COOTHOIlleH101 OTNefibItO 	060NX HaCT- 
HbIX c..nynaen, Hamenemiux 

*) Cm., nanpmmep, C. r. KaAa HHKO B, 06awil icypc 43113111CH, T. 11, anex-
Tpmvecreo, § 49 H 129, 
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§ 1281 OTPAMEHHE H TIPEAOMAEHHE HA TPAHHHE ABYX AH9JIEKTPMKOB 	403 

3a mema Hu e. ll pH pacemoTpeHtut Bon poca Mbi cieraem, 4T0 

y rpanw paanena CX0AHTCH mpu BOAHbI: nanatounam, npenomnenHan ft 
oTpaxceHHast. 3TO npennononcetme cnpainennwito .411111b n pH yellOBHTI, 

4TO o6e epembi 6e3rpatat46o THHyTCH no 06e CT0p0Hb1 TpaHMLI,bI pas-
nen, B IlpOTHBHOM came HyWHO ytIMTEJBaTb ente BOJIHbl, nunumenutHe 
Hoene oTpanceinta OT 9THX CBHeillHMX>> rpaHtin• C TaKOTO pona BOA-

Hama Heerna Hano C411TaTbC51 npH oTptomeHHH OT orpatunemnsix Tea, 

Hanpicmep HAaCTIIHOK. Y4eT MX mcmmeT CylHeCTBeHHO H3MeHHTb peaynb-
Tani. He flpHHAB sToro BO BHMMaHMe, MbI moxcem FIC/Ay4HT13 pan 
n apanomcom. 

Cayman I. Mammas BOJIHa nonswicaoaaHa TaK, 4TO snemipmme-
emich HemTop JICWHT B IIJIOCKOCTH nanetnut (P-KOMHOHCHTb1). PacmeT 
no ymaaatmoll amine cxeme maeT AAA dMnnHTYAbI saelerpHmeemoro BemTopa 

R — E tg(T  — X) 	 (128.1) 
P 	g(S° + 

D — E 	2 sin x cos its 

C n y van II. naAa1011IaH BOAHa 1101151pH30Balla Tan, 4TO 9.11eKTpH4e-

CKHM HemTop nepnettatimynapert K FIAOCKOCTH nanemn (S-KOMTIOHeHTbl). 

"IASI amnenrrymbt snemTptimecmoro Bewropa nonyintm: 

R — E sin 	x) 	 (128.3) 
8  sin (9 + x) ' 

Ds — Es 
 2 sin x cos y  

 sin (i? ± X) • 

HeTpyntio 110.4y4HTb allaJIOTH4HbIe COOTHOLIleHHH AASI MaTHIITHbIX 

BeKT0p0B. 

Hmest cliopmynta Ana Amyx ymaaaHHux enymaeti, 6e3 Tpyna nonyincm 
peayabTanst, morma naliaioutng CBeT flOAflpH30BaH B JII060M aaHmyTe 
• OTHOIlleHMICI K HAOCKOCTH HaAeHHH HAM KOTAa namatentin CBeT ecrc- 

CTBeHHbIfi. - 

CPO pMyAbl (128.1).---- (128.4) B C00TBeTCTBHM C aamemamtem Ha 
CTp. 401 1103BOA8IOT yCTaHOEIHTb COOTHOIlleHlie B ClIa3aX meacny nanato-

npenomneHHott H oTpaacetnial BOAHaMH. 

1/13 cpopmyn (128.2) H (128.4) enenyeT, 4TO Hp! nio6om 3Ha4eHHH 

yrnom x H W 3HaKH DP H EP  H 3HaKH Ds  H Es  COBIMAMOT meacny 
co6otl. 3ro o3nagaeT, 4TO Ha nosepxicoeTH pa3mena H cpa3ta MX COB-

nanatoT, T. e. npenomneHHast sonHa HO scex cnyilanx compaHmer 6e3 
Hamel-lexica cpaay nanatounett momnotteHT ompastcemeoti Honnu (R., 
H RP) Auto 06CTOHT cnoacHee. Kam nomaausaloT cpopmynbt (128.1) H 

(128.3), B 3aBHCHMOCTH OT yrna nameHHH H allaileHHH nomaaaTenst npe-
.rtobtneHvIH rpatnnauctix cpen 6ynyT IIMeTb mecTo paantrunne COOTHOIlle- 

• cseneHtibte B Ta6nHuy (CM. cTp. 404). 

P 	P sin ep x) cos (y —x) ' 	
(128.2) 

(128.4) 

26* 
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404 OTPAHCEHHE H IIPEJTOWIEHHE HA TFAHHHE ABYX ,IIII3JIEKTPHKOB [TA. 7CXII 

z 
P -FXCli 

T. e. yron nanemin membnie 
yrna BprocTepa 

z 
T + X >--2- i 

T. e. yron naneurre 6onsure 
yrna BplocTepa 

T > X, R. n E8 	BpOTHBOITOZMICHM R8  II E8 	lip01100110.70Maibi 

T e . 
no (pee (npOTITB0- no (pane (npcaneo- 
110RONCIMI no emaxy) 110.201ialhirlo 2118.1Cy) 

e2> el Rp ti Ep 	lipOTIMOROJIWKI11,1 Rp ii Ep 	cosnarialor rib One 
BAH no 	cpaee 	(coma- (nponinononosoml 

n>1 row no seamy) 110314axy) 

So <X, R8 11 Es 	cosnanaloT no cpa- 
se (coma/Amor no 

Rs  a Es 	connanalor no (Mee 
(connanalor 	no 

21-12Xy) 311aKy) 

e2< el Rp  ti Ep 	corms/taxa no (pan Pp !! Ep 	npoTtniononomorm 
11/114 (11p0211Bon0.20)101b1 no . One 	(coma- 

n < 1 no malty) Amor no 31121g) 

Talcum o6pasom, npm yrne nanenfin, menbwem yrna Bplocrepa, 
rimma o6erix KOMII0HeHT (S H p) snewrprolectroro newropa OTINORCHHOR 

BOJIHbI npornmononcomma rpase no/lax:amen Ansi cans', morxa e 2  > el , 
II comnarraer C cpanoll riarratoimett BOAHN npn 32  <sl . B 4aCTHOCTI4, 3TO 

"'meet mecTo H npri nopmanbriom nanemnr. 3TO ABAB11142 nOTepti 11011y-

BOATibl npn orpancemmit mmorompanro ynommiranocb HaMEI non neymernin 
pa3AH4HMX cnynaeri inneprpepetinnm (CM. urn,. I). . B nprtmenerulux (pop-
mynax mm Hmeem nonabill paa6op mcex B03M0NCHbIX carmee Han mem-
Tpanecmoro newropa. Ananorniimo mower 6FaTb paao6paHo noserremme 
mannmoro BBICTOpa. 

n011yHeHHble COOTHOIlleHMI memay amnantry.aamm narimicamen, wpm-
mterimotl H npenomnennoft Boas H3HecTina no,a HaaHarmem goopuys 
Opeuesa. 

FlpH onbrilion npomepire rtiopmyn 41penens, panmo max H Boo6u.te 
B orpommom 6oabuthficTee smcneprimenTanumbix HCCABAOBBHIA, MEI Hmeem 
auto He C amnanTyHoti cseToBoti B0,1111b1, a C umneacunnoctnato cmeta, 
nponopunomanbuorl mman,paty amnntrynu. Tax Ham Hac HHTepeCyeT 
otnnocumeAbnoe aHaHeinfe FIHTeHcHaHocTeg, TO momio cpaxTop nponop-
umoHaabHocTH noaoHourb pamnam easiume. Tor.aa noarmtm: 

n2 , n2 
miTencHsHocTb naamoutero cHeTa f 	CB —I— Ep, • 

HHTeHCHBHOCTb oTpameHHoro cHeTa Ir  = 1,2: ± Rp, 
HHTeHcHHHocTb ripenomaeHHoro ceeTa = ± 14. 
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6°34' 13°12' 30°16' 38°111 41°61 
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20° 	40° 	60° 80° yo 

1281 OTPAMMHHE H HPEROMREHHE HA rPAHHOE USX HHWIEKTPIWOR 405 

ECAPI naAalentwn CBeT ecrecrBeHwaft, TO 

2 	2 
Es --= Ep, 

T. e. cpeAHHe BnageHRB ofiettx cAarawaitnx pawn'. Tax Rag /..= 
2 	2 	1 

= 	Ep2 , TO Es -= 	-2- Is. CnenoBareniwo, 

	

__ / I ste OP -- X) 	te OP -- X)  1 
Er 	2 e k mn2(p 4- x) ' tg2 (5? HH x) 

3Ta tpopmyna CJIyIKHT AAA pacctepa HHTCHCHBHOCT14 orpaRcellHoro cBeta 
ePyHK11,11H yrna naAelma p. ()Ha nao6pawena Ha pRc. 267 B Blue 

xptmon //. Ha TOM >ice neprewe H30- 

6paHIeHbl 3HaileHHH HHTCHCHBHOCTH 

orpamtenHOTO cBera AAR S-KOM11011eHTIA 

(KIM1113/1 /)H p-KOMHOHCHTTA (Bp:wag ///) 
orAunwo. Hotmaarens npenomnentm 
111314HHT pamnam 1,52, B COOTBeTCTBH11 

c Rem yron 5plocrepa paBeH 56°40c 
COOTHOIlleHHH, Hao6paRteHable Ha 

yKa3aHHbIX xplotax (HAM B COOTBeT- 

CTB340111HX cpopmynax), noABepratmcb 
MHOCOKpaTHO 011b1THOH nponepxe H 

xopowo noArBepawetita OIMITOM. 

011b1THafl npoBepxa 9THX COOTHOIlle-

HMI mower 6b1Tb Bb111011HeHa Ha 11/0- 

6oti ycpaHomce, Aa10111en B0340WHOCTb 

HCCHea0BaH1411 HHTeHCHBHOCTI1 CBeTa, 

HanpawleHHoro 110A pm:1,mm yraamtt 
Oporomerp, C POH110- 

metpom). flpH 9TOM 06b14H0 HCCAe-

AylOTCH OTAelIbH0 S- 11 p-icomnonewrst, 
TaK 4TO JIH60 nptimeHRercst nonsipa- Pm. 267. Thiarpamma 1111TefICHBHOCTH 

3a1.1140HH61/1 tpotomepp, nn6o npH6op OTpalKeHHOTO cum B (1/11K1111111 yr na 

cHa6)tcaercE A0110.11H11TeAbH0 
noampll- naAelmi T. /--Ana nwowttamaHHoro 

cBepa (s-tcomnoHeBra); //--Aaa erre- 
sautmtmon nptiamon. 	 CTBeHHOTO ceen; III -- Ann nomipm- 

	

/11151 cnyvaR nopmainworo naAe- 	acataBnoro eBera in-RomnoBenpa). 
(cp 	= 0) topmynbi (128.1) — 

(128.4) riptimtmalor HeortpeAgnewnan BHA. Flpeo6paayst 9TH eflOpMy/IM 

Ama pactcpwrwl neonpRaeneHHocTH, HanAem (cm. yripawHenHe 173): 

P8== E : 	-F1 ' 1? E /Tic 
2 	 2 

D, — n±i  Es, Dp= n±lEp, 	 (128.7) 

rAe n — noxaaapenb npenomnewm. ripH HopmanBnom naAeHHH, twHenito. 
A011/KHM HfrleTb metro paBeHcrea a6COAIOTHb1X Be111411HH: Rs r- R10, Es -= 

(128.5) 

(128.6) 
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406 OTPAMCEHHE H IIPEJIOMJIBH)1B HA TPAHHHE ABYX A119/1EKTPIIKOB Ira. XXII 

P 
D8  =-13/V  H60 palugHH mewAy Hanpawlemem napannenbHum 

nepnewwxynspHum K 1111OCKOCTH nmema B 9TOM carme He cynic-
cuyeT, flOCK0AbKy nonoweHne HAOCKOCTH ntaemm CTaHOBHTCH Heonpe-
HeABHHhIM. 3HaKH npH amnincryaax no-npewHeMy BblpaWaIOT COOTHO-

tuemie 4ma. 3,1151 paccmoTpemwro cnyvas HopmanbHoro naAelms OTHO-

melme HHTeHCHBHOCTO oTpawenHoro H naAmowero cam, T. e. 

110901111,11eHT oTpa wows • p-0  = T , paBHO 

2  4 	/2: +R;  (n  

P 	Je = E:±Ep2 	(n I ir • 

aim n = 1,5 (BOBayX —CTeKAO) 

P === 
 _ 1 	40/ 

r -= 25 — 0• . 

TaKHM 06pa3om, muoroxpaTHoe oTpa)Kerme OT noaepxHocui, Aawe 
npH naAeHHH, onnaxom K Hopmanbuomy, moweT aameTHo ocna6HTb 
HHTeHCHBHOCTb caeTa, C 4eM 111)11X0AMTCR CMHTaTbCfl npH Hoc/poet-um 
CACOICHUX onTasecxxx CHCTeM. Ow-mm 413 CrI000608 60pb6b1 C 9TFIMH 

noTepsmil ABACIeTC11 CKJIeHBaHHe OTAe1IbHbIX nonepxHocTen KaHaACKHM 

6a/lb3aMOM; OTHOCHTeAbH1,16 nolaaaTenb npenomnelms rpaHanu KaHEIACKHA 

6allb3aM— CTeKJI0 6.81130K K tr•ume, Tax 11T0 orpawerwa Ha nno-
CKOCTH C101efiKH nparcnowcwi He Ha6moAaeTcs. 

3a nocnewme 15 net 66m pa3pa6oTall meta 1103B01131011046 spea-
sbnianHo CH/11,HO yMeHbIllaTb oTpaweHne caeTa Ha ca060won noeepx-
HOCTH CTeKlIa (npocHeTneHHe 0 IITHKH). IlyTem munwecxon o6pa6oTio 
HMI oca/KAeHHem nocTopcomero sewecum Ha cTeK/Ie 06pa3y1OT rt0BepX-

HOCTHIA cno11, 110Ka3aTeAb Ilpe/10M1leHHA H TO111MHIly KOTOpOTO CTpe-

WITCH 110406paTb TaK, 4TO6b1 Arm, orpaweHmie OT Bep2CHeil H HHAHell 

rpaHHII, 9TOTO CA051, 611aT0Aap51 HHTep(PepeHHHH B3aHMHO 110TaILMAIICI3 

(CM. yripaNGIeHlie 179). Ilpn xopoluem non6ope KOHCTaHT CA051 yilaeTCH 

BecbMa 3HVIHTeabHO OCJIa6HTb trpa/Ketille. 3TO KpahHe BaHCHO 11p41 

KOHCTI3y1Ip0BaHHH IlpH60p0B, COCTOHIBMX 113 MHOTHX onnwecnix sacTetl, 
T. e. o6nAnAxnumx 6onbwHm uicnom oTpawaanux nosepxHocTen. TaK, 
B HeKoropux npH6opax, Hanpumep B nepHcHonax, nom6Has o6pa6oma 
BeAeT K yBeJ111 11eHHI0 11p0IlyCKaeMOCTH B HeCK0AbK0 pa3. 

§ 129. 3ame4annn no Hominy t'opmyn (Dpenenn 

cDopmynu 40peHen6 6una auaeAeHu B cane apems 4venenem npH 
paccmoTpemw npoxowaemis ynpyron BOARIA sepea rpamuly A.ByX cpeA. 

OAHaKO, xax mu ywe ynommiaam, cTporoe peweHHe sum o6 oTpa-
weHHH cBeTa B pamxax TeopHH ynpyron cpoau ecipegaeT HenpeoAa- 
nimble TpyAHOCTH. LiefiCTLIHTeAbH0, C TOMKH 3peffila TeOpHH yfipyrOCTH 

Ha II oliepXHOCTH pa3/W.2a JI,ByX CpeA Aonambi 6131Tb Bb111011HeHbI Wen714 

rpaHHHHux ycnoann: TpH, COOTBeTCTBy,10111,41X paBeHCTBy CMelgenn, H 

(128.8) 
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129] 	3AME4AHHA no notioav OOPMYA C'EHEAH 	 407 

Tpx, nupawaxnunx paneticTnonanpnwerdl.0 FIX nomoutbio onpmagercH 
IUCCTbOTHOWCHHRammiliTyaoTpawemimxHnpenomAermaBOAHOOnne, 
cooTneTcTnyloutme nonepewimx BOAHaM Aiwa B3aHMHO nepneHAnxyanp-
HNX nanpawleHx8 nonnpnnannti, FL HO OAHOR npoacimon BOAHO. 
0.0,HaK0 onbum SpeHeasi H Aparo no xxTep4epenttnn nwmptisonanxwx 
BOTH Holtman, 4T0 cseTorible BOAHN mom, nonepextim H, mama-
TeabliO, npoaoamble CBBTOBMB BOAHM BO3HHK3Tb He noryT. 

T3KHM 06pa30M, HCB03MONCRO yamenlopnTenmo 06IRCHHT6 ORTH-
tiectme HBABHHH, paccmaTpms CBBTOHOCHUR wimp KaK ynpyroe TBAO 
Oblintoro Tina, conponownonteecn cwanno H CABHTy. BAH mpatie-
HIM Rp0A0A6HOR BOAHU Hywno 6mao BBCCTH Aonontitneam4me Tpe6o-
Balms, He HmTenalmtite H3 rpammtux yCAOBHR. 2106an04tax ninoTeatt 
43penenn cocTonaa B casaynniten. CKOpOCTbnonepelmoftBOAHMBynpy-
roti cpwte onpemenneTcn, KaK H3BBCTHO, num napaneTpanx: ynpy-
rOCTEW 040AyAb camra N) H RAOTHOCT1310 0. IIpN nepexoAe H3 ORHOR 
cpum B Apyryto moryT, noo6ate rOBOpH, mennabcsi o6e 9THEMAH4HHM. 
19pCHBAb npunRA, OAHaKO, 4TO ynpyrocTb OCTUTCA xennnewtoft H 410 
paw/mime 011TH4CCKHB CpCAU xapanTemylcacm MUM pawn/men nA0T-
HOCTH. B CBA3H C 9THM CTOHT H nTopoe Aonyatemie, 410 nanpanne-
xxe lcone6minn B ynpyroft noanpxwmitHon nonxe nepneHAwcyanpxo 
K RAOCKOCTH noanptinaumn, T. e., nanpnmep, npx noanpnnannx oTpa. 
>Icemen HanpuneHHe KOAB6aHHA nepnenannynapHo K RAOCKOCTH man-
HUH. llonyinennn cDpeHenn 1103BOAHMTyUpaHHT6 neonpeawlennocm 
npo6aenu H oaHonnatixo peumb naJtanyoCOOTHOMMHHHmewayamnan-
Tyaaxx naaatouteR, oTpaweittion H npeaonnentioll BOAR, HO caxx 9TH 
THHOTa3W HBASHOTCA AOROAHHTeabliNMH H He cAeApcn'inTpeoyemhn: mean-
HtIKOR rpanittaimx yulowitl. To 06CTOATCAbCTBO, 4TO OpexemoyAn.nocb 
no/Trim cpopxyabl, cornacronntecx C ORMTOM, OTHIO.ab He ronopla 
B nonbny ero HCKOAHOR mnoTenu, n6o, KaK ottaammeTcs, K Tex MCC 
cpopxyaan MOHCHO npHRTH , HCKOAA H H3 Apyrnx npeAnonoweHmH. 

FltnoTena peitenn 06 xnmeHenint RAOTHOCTH scimpa Han o ❑pxxxne, 
onpeaumniten pananinte CKOpOCTH CBBTa B panHuxcpeAax,nplounna 
K H3BBCTHIAM naTpyintetinsin npli nonbinceNCTOAKOBaHHHABIAHOTOarle-
npenomneHnn. IIT0614 061HCHHT6910 ABACHHC, nplucoAnnocb B KIICTaA-
AaX AOHyCTHTb HaAH4HB Anyx pa3AH4HUX RAOTHOCTCR Spa B 3aBHCH- 
MOCTH OT Hanpannemn nonnimanxit BOAHM. 43patix Haman (1835 r.) 
noicanaa, 4T0 HONCHO nnoewaTb naTpyatemn, AORyCTHB, 4TO 94/Hp 
B npticTanaax,Hmenoannanonylona0THOCTb,o6naAtteTpawathofiyapy-
20ChTWO RO pa3FRAM nanpannentinn.. B COOTBBTCTBHH C 9TOR ItapTxxon 
OH nmenanan x o6inee npeanonowenne, 4TO B pannutnac- cpeAax nnoT- 
HOCTI) Stimpa OCTaBTCH HBH3MCHHOR, a MBHABTCH COOTBUCTByKAHHM 

o6pasom ero ynpyrocTb. Ha ocnme 9TOro Aonymemin Haman npx-
men K Tem )K camux cpopmynax oTpaweittin H npenomnemn, 4T0 H 
4Tetienb, c Tem AHM pasnimem, 4TO (popxyabl, nuneamHue Spexe-
nem n,AA caynan, morAa none6aHxm nepnenannynnpnmicnnocnocTx  naAe- 
HiH, no FEBRMaHy OTHOCHTCA K carlaw none6anntl, aewatinix B nao- 
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408 OTPMKEHHE H IIPEAOMAEHHE HA ITAHHHE ABYX AH9ABKTPHKOB [PA. XXII 

CKOCTH nueHmi, H Hao6opoT. Apyrim cnonamH,B cHcTeme IP. lieflmaHa 
HanpaimeHHe KOAe6aHHR npummaeTcH newaumm B nnowcomm nwmpH- 
aa Him, a He nepnewuncyncipwam K Hemy, Ku 9TO 'wen° meow y clvenena. 

B TeveHne wmA neT 9T0 pacxowAeHHe He mom 6bITb II0ABeprIlyTO 

OHMTHOR nposepice, H Aawe paenpocTpaHwww. mHeHne, 4TO B pahmax 
ynpyrofi Teopm HeT B03MOHCHOCTH BbI6Opa MeWAy Aonywemnimn tope-
HUIR H CD. Heflmalla. OAHaxo 9T0 He Tax, rIonnuft aHamm nonpoca, 
nponaHeAenHuR BHOCACACTB1114 CTOKCOM H Paneem,--npimem BM4HCile.• 

HUH P9Ae51 Hp0H3BOAHAHCb B npeAnonoweHHH H3MeHHeMOCTH H N H 

p,--nwmaan, 4TO BMBOAN Teopm moryT 6MT6 nowmprHyTu onuTHWI 
npoBepKe. Pena yCTaHOBHA, 4TO AonyubeHHe o6 Hsmewlemom o60ix 
napameTpoe QV H p), paBHO KaK H npeAnonowewm 06 H3MeHHeMOCTH 

°Allen ynpyrocm npoTHHopexaT axcneimmeHTammum AaHHum, 
OTHOCHWMCH K paccesmwo cneTa nacTwiamH, maim OTAIMIOUIHMHCA 

no noxaaaTemo npenomnewm OT wcpywamweil cpeAu. CTOKC mime& 
4TO K Taxomy we wuwAy nwoomiT Ha6m0aewm HaA AHOpmumen 
nnomw-nonmpHaonannoro amTa Ha pemeTim TIOA 60abWHMH yrnamw 
<die npmemaema,--reHopHT Panen B umeft awwwwfl TeopHH CBeTa,-- 

• oAHa Mopma ynpyron TeopmH, aa HCKAKMeHHeM TOR, B KOTOpOR 

mone6amm npeAnonarawTcx nepnewomynapHumm K HAOCKOCTH nonspn-
aamH, H paannwlemewAycpeAamHCBOAHTCHT0A6K0KpaammwoB nnoT-
HOCITD. Talcum o6pa3om, H B 9TOM CACOKHOM sonpoce olveHenb HHTyH-

THBHO npaambHo yruan CyWHOCTE. Aum, XOTH ero aprymeHTawm H 

He ABAHeTCH AocTaTwmo y6eAHTenbnoth 
Becb Honpoc nepemen B HIlyW 1AOCKOCTbnocneco3Aamma9aelapo-

MaTHHTHOR TeOpHH cseTa. Ha 6a3e 9TOR TeOpHH BMBOA 00pMya 43pe-
Herm AenaeTca cosepmeHHo OAH03Ha4H0 C 1OMOUlb10 TpaHH4HMX ycno- 
• 4HCAO KOTOpMX CBOAHTCH K geTupem He3aBHCHMMM BMCCTO wecTH, 
H He Tpe6yeT HHKaKHX Ao6ww4Hwx Aonywennn; aonpoc o Hanpmme-
HHH xone6aHma TalaKe nonynaeT OAHO3Ha4H0e pememm:KaK MN BHAU111, 

nimmoll onuT BHHepa IlOBBOAHA yeTaHOBHM, 4TO B HAOCKOCTH naAe- 
HIM HpH oTpawewin non yrnom BplocTepa neaum marHHTHug BexTop, 
a nepneHmmynapHo K Heft —9/1eKTplfleCKHR aexTop 911eKTp0MaCHHTHOR 

BOAHM. 

§ 130. Homplinglim atm up' npoxowjemot gepes rpammy 
Dan AH94etapHICOB. 3alcoti 5plocTepa 

Tax max Oopmynu civeHena Aama BO3MOWHOCTb onpeAenHTb amwm-
TyRy xawAon H3 KOMHOHCHT, SHp,Burpawermom H npoxwmulamomTe, 
TO OHM COAepWaT nonHoe pemerme aaAwm o CTeneHH nwmpHawm 
oTpawenHoro H npenomneHHoro coeTa. B HHX aaxmonalcacHaceaaxonu, 
ywe H3BeCTHMe Ham H3 onuTa H onHcamue B rn. W.Tamwoopaaom, 
TeopHa 4veHenn oftnameT aemwoe oTxpuTHe Alaal0Ca• 

BUM cseT ecTecineHHufl, TO Ey—Ey, T. e. sa npomewyTox ape- 
meHH, KOpOTKHR HO CPaBlIeHBIO C apemeHem Ha6A10AeHHH, HO AnHHHug 
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§ 130] HOJIHNI3AHHH nntt rip0X0HCA,EHHH TIBPB3 rPAHIMY ansamminimoa 409 

no OTHOLLIeHill0 K npopomicHTeabHocTH nnyrpttaTommix npoueccon, cna- 
runtime aMi1JUITy,abi B ItriocKoCTH ritaeHlia H nepnenntucynnptible K Hen 
B cpennem pannbt memay co6oit 

Thai oTpam<etmoro caeTa, oaHamo, P, kl„ H6o 
Ths 	-Es sin  (19  — x) 	5, 	tg  (cp — x) 

sin (cp 	t) 	"‘P 	tg (1) 	x) ' 
	(130.0 

max nomaabmatoT (128.1) 	(128.3). 
nO3TOMy oTpa)meHmail CBeT onasmeaeTcm 60.riee HJIH menee nonnpn-

30Balitibild. Tax KaK I Rs I Rp I, To npenmytnenreentian nonmptnaumm—
ncerna B rillOCKOCTH nanentin (snenTimplectattl nenTop, nepnefutnnynap-
Hbin K HJIOCKOCTH naaerma, HmeeT 6Oabuipo amruncryay). 3a mepy cTe- 

nem noaapHaatam eCTeCTBeHHO ripHlitiTb OTHOIlleHHe A — 	 100%, 4 in 
rite 	H /2,— HHTeHcHBHocTH, cooTBeTCTByi0111.He Komil0HeHTaM S H p. 
NIHOH<HTeJlb 100 BBe.aeH Alia Toro, IITO6b1 Bbipa314Tb A B npougHTax. 
Tatum o6paaom, cTeneub 1101151pH3a11.11H paavia Hyato, T. e. CBeT ecTe-
CTBeHHb61, e0141 Is= ip; nonspnnaumn poen/Iran' 100%, ecnn 
H3 KOMHOHeHT o6pantaeTcm B HyJib, T. e. cmeT onaammeTcm TIOAHOCTb10 

riOliflp1130BaHHbIM. flpH BblopaHHbIX 0603HatieHlISX 	= +100% ma- 
aaeT noaH)no noaapHamano npvt HanpasaeHtut mone6arma saexTpvotecmoro 
HemTopa BaoJib s =_- 0); A —100% oanaitaeT noanylo nonapHsatono 
c moae6aHttamm saemTpHaecmoro aemTopa B.11.0.11b p (/, = 0). npil ycno- 

IC 
BIM Op x = 	H3 cDopmya (128.1) H (128.3) Hmeem Rp= 0 p 0), 

R, # 0 (1, # 0), T. e. A = 	100% — Hoallaa noaapHaautta c moae6a- 
HHem B40.71b S, T. e. nepneHanxyaapHo x IIAOCKOCTH naaemva (3BKOH 

BplocTepa). ariff npoxoaautero caeTa 14)opmynu (128.2) H (128.4)] 
meHaTeab HH npvt xamom sHaveHHH so He o6pauvaeTce B 6eCKOHe4HOCTb, 

T. e. nontina nonmpasautut npoxonnutero cnera nemosmomata. Oatiatco 
ncerna I bpi> lb l> 	e. /p > /, H A < O. 3To oaHavaeT, 4TO scer,n,a 
tweet mecTo macTntotan nonnpnaantin, 	npuTom Tax, trro npenmytne- 
cTeennoe Hanpaaaemve xone6arnal coHnaaaeT c p (C IIJIOCKOCTb10 naaeHtta). 

TlpH yrae BptocTepa Hmeem, mam aermo y6eauThca (cm. ynpaxcHe-
Hive 174), 

ba 	2n 	4 	b28 

— ± , 	/52p 	(1. or , 
4n2 

4n2 — (1+  n2)2 

A - 4n24_ 4_ ny • 

ri pH n == 1,5 (Bouyx CTeKJ10) HMeem ilpH6J1H3HTeabH0 A = 	8°A, 
T. e. npomomautHR CBeT LiaCT414110 (Ha 8%) Froaflp[130BaH. EC.1111 CBeT 

rip0X0AHT BHyTpb IIJIOCKO-napaJmenbHoll rUlaCTHHiat, TO Ha HTopott 
HOBepXHOCTII BHOBb npoficxoaHT npeaomnetuve ROA Tem ace yrnom Bpto-
cTepa cTenemb nonapHaauvut npoweatuero aepea nnacTutncy caeTa 

(130.2) 
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410 OTPANCEHRE H IIPEJIOMABHHE HA CPAHHHE ABYX All9ABKTPHKOB [Pa. XXII 

yBeJ1114HBaCTCH eate Ilpli6.11113HTeAbH0 Ha 80/0 . ECJIH cnoweno Hoc/rens,- 
BaTeabli0 HeCK0AbK0 11.3aCTHHOK (cntona), TO 110.39pH3aRHH Hpoxonsutero 
cHeira 6yAeT Obicrpo HospacTarb npn yBCJIHMeHF114 1111CJIa 1111aCTHHOK 
B crone H moweT 6bITb Bb1 11HC/leHa ripm 110M011.1H 4opmya epeHeng (CM. 
ynpaathemie 176). 

41:10pMpl CropeHeASI caenyer (CM. Ta6Junty Ha cTp. 404), 11TO KOM-
noueaTbl Rp  14 Rs  connanalar 	taae, 'mica yron naneHma meHmue 

yrna R ...pocTepa 

Re
// 
	, H CraHOBSITCH 11p0T14130110.30)KHIAMH II0 

()lane, Horita (4)+x 	 yrne BplocT3pa Homlwo HMeTb mecTo 

HameHeHHe Cpasbl RP  CKa4KOM Ha 180° (pnc. 268). KpoMe Toro, npH 
naaeHHH ROA yrnom BprocTepa oTpaHcemnaft CBeT )10.11/Kelf HMeTb KO-

Jle6aHHH, IlepfleHAMKTIflpHble K CIAOCKOCT11. Hanel-Hui (H6o Rp .=- 0) .• 04- 
Ham° Ha6moiterma noxaaanft, trro CKa3aHHoe Hunommerca He BROJIlie 

CTpOTO. 
39KOH EplOCTepa BbIllOAHHeTCH HeT04H0, a 11pH OTpaBCCH1141 110.4Hp11- 

30BaHHOTO CBCTa 110A yTA0M, 6.111131CHM K yray BpiocTepa, Ha6nionaeTcH 

PHC. 268. OTCUIVICHH$1 02 opmyn cppeHena B6RH3H yraa 
Bimocrepa. 

He IIJIOCK0-110.1111p1130BaHMAH, a 9.4.4/117171U4eCKU 110851pH30BaHHIA11 ClIeT. 
STO SMART, 4TO Me3CAy KOMHOHeHTaMH Rp  H R e  HmeeTcH pa3HOCTE, 
Cl1a3, OTAH4HaSI OT H 180°, T. e. 4TO 113MelieHlie 4M31.1 Rp IlpH 11p0- 
X0KaeHHH 11epe3 yTOJI EplOCTepa 41p0HCX0AHT He CKa4KOM, a 110CTe-
IleHHO, XOTH H 011eHb 6IACTp0. Ha plc. 268 cHa4Hoo6pa3Hoe Haideife-
Hite 41a3b1 yKaaaHO 11yHKTHp0M; MCIIpHaH JIHHHB AaeT 41MKTII4eCKH Ha6A10- 

Aaemoe H3MeBeHlie. YKa3aHlIbIe pe3yAbTaTb1 MOTyT 661Tb 061,HCHeHb1 

AORy1.16eHHeM RepeXOAHOTO CAOH Ha ROBepXHOCTH, Lee el  IlepeXOAHT B e2 
61ACTpb1M, HO Hellpep bIBHEJM 1431,1e1ieHHeel, a He CKa4KOM. H3MepeHHA 

9J141411TH4HOCTH 1103130ASHOT Aa)Ke °Henan. TOALIIMHy 9T0r0 RepeXOAHOTO 
CAOH, KOTOMAH COCTaBlIBeT HeCK0116K0 COTMX AJIHH1A BOJIHbI. COOTBeTCTBy10- 

Ill,afl 06pa6OTKa 110BepXHOCTII MOXCeT yMBHbWNTb 911:14/eKT, HO He yeTpa-
HMeT en./ nOJIHOCTUI0. 

T04HO TBK NCe, KOCAa ft = 1, T. e. el  = e2  (AAA KaK00-H116y46 AAHH61 
BOAHE1), OTpaNceHHe He paBHO CTpOTO Hy/110, XOTB H B 9TOM CArIae 
041ICTKa 110BepXHOCTH ylly4111aer AeA0. 04eBHAHO, H 311eCb HTpaeT p0Ab 
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IT 

PHC. 269. K }Tamura) (Int- 
aHnecxoro omen mama 

Buocrepa. 

§ 130] 00AAPH3AHHA nrit HPDXONCABHMH 4EPE3rPAHHUARBAEKTPHKOB 411 

nonepxHocTHuti cnotl. Bnponem, 9TO oftncHentie, npennoweHHoe B cnoe 
Hpemn Apple, nonntue 6bino nonseprHyTo comHeHmo. AnneHite, no-au-
tulmomy, cnowHee, H nontioro 06151CHeHHA ero mu He Hmeem H B Ha-
cTotnnee 'Tem. 

4)11 3144eCKHR CMIACA naxona BprocTepa• 	Kam 
Oopmyn lOpeHenn H 14X HHTepnpeTattHH MN, no cywncuty, KOALZOBaAHCb 
tOpMaAbHNMH paccyncttenHnmH, He npH6erag K KpeACTaBBeHHHM 0 BTO-
PH4HNX BOAHaX, Hon6yultaemux B BeiKeCTBe. rIptunextur nTn paccync-
Helm, MN MOTAH 6N BHeCTH 66ntarylo 03H4CCKy10 FICHOCTb B Haut 
.opmynu. floxawem 9TO Ha npilmepe HCTOAKO- 

A Ramis] cimanyeeKoro cmucna manta BplocTepa. 
FlanatoutaH nonHa non6yunaeT cpene H 

(pHc. 269) xone6alnel 9AeKTp0H0B, KOTOpble 

CTaHOBATCS HCTO4HHKOM BTOpH4HNX BOAH; 9TH 

BOAHN H namT oppaweHHutt CBeT. tianpatineHme 
xone6aHHH connanaeT c HanpaHneHnem %Tux- 
TpHmecxoro BeKTOPa CBeTOBOR BOAHN 	T. e. 
Ansi cpenu 	HanpanneHo nepnentwxyntiptio 
x OC. 	mowed npencTanaTb ce6e 9TO Hone- 
6aHHe KaK cymmy- nnyx tcone6aHHH, wpm H3 
KOTOpNX newHT B nnocxocTn AOC (a) H npyroei-- x Heft nepnelinmy-
napHo (p). ilpyritmn CA0B8MH, MN Hno6pawaem xone6anHe snexTpoHott 
B monexyne Ran cynepnontutHm xone6aHHA AByX nnemenTapnux 143.331 
naTenen, OCH KOTOpNX nanpannetiu COOTBeTCTBeHHO no a H p. rimy-
HenHe Hammon) 113 HHX MOWeT 6NTb npencTatinetto twarpammoti, nono6- 
Hon Hno6paweHHoft Ha pliC. 265 H OpHeHTHpoparnion B COOTBeTCTBHH 
C Han p aBAeHHAMH a H p. 

FlpencTamed ce6e Tenepb, 4TO cHeT nanaeT non yrnom BplocTepa, 
T. e. OB OC. CnenonaTenbHo, OB II a. CornacHo Harnett allarpamme 
9TO ontianaeT, 4TO HnnynaTenb mina BA0Ab OB He HnnyvaeT. Tann! 
o6panom, no Hanpannernno OB wa,eT ale; nocunaemuft nanynaTenHtut 
Tuna p, HanpaaneHne xone6aHHtt KOTOpbIX nepnettankynnpHo K 013, 

T. e. nepneltaHxywHo K HAOCKOCTH nepTewa. ApyrnmH CA0BaMH, 

orpaweHH bat CBeT enonHe HOMIpH30BaH, H snexTpmecHoe Hone6a-
nne B Hem num nepneHnHxynapHo K HAOCKOCTH naneHtm (3aKOH 

5 plocTepa). 
ECAH yron naneHnn ountnaeTcs OT yrna BplocTepa, TO BA0Ab OB 

monceT pacnpocTpaturrbol nonna, xone6aHHH xoTopott Hapnay C KOM-

00HeHTOM p COAePACaT H RomnoHeHTy a, B Tem 6onbmeft cTeneHH, neM 
CSonbute yron mow Hanpannefinem a H Hanpannetntem oTpaxteHHott 
BOAHN. TaKHM Opasom, 6TpaweHHmti CBeT 6yneT MaCTH4H0 nonstpHso-
sax, H norm nonnpnwolt pospacTaeT po Hepc 9)1109111MeHtui 4 My 
MocT9PP, 

- 	-- 
9 To ecTli mkt cs4T4T4 1.144C47414 11§4Tp9114W144 	TIP4M04444! 4 

CTp. 
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412 	 1104HOB BOTPEHHEE OTPAWEHHE 	 Ira. xxiii 

Kam MbI BHACJIH, 011bIT 110Ka3b1BaeT, 4TO 3aKOH ETIOCTepa He C06:110- 

liaeTCH BHOJIHe mporo. MO/KeT 61,1Tb, onna /13 npnLum oicTyn.seHmft 

Ammer B TOM, 4TO Mb! cHwrann mosemy.shi H30Tp0111-11,1M14, a 9TO Aasemo 

He Burns HmeeT MCCTO. Brtpomem, npn9HHbl OTCTyIlKeHH51 OT aamona 

BpacTepa Ao CHX nop He nowHeinle 

I' /I A B A XXIII 

110J1HOE BHYTITHHEE OTPAWEHME*) 

§ 131. 51B.seHme nom oro minemtero OTIMICetfifil 

3alcou npesomAeHHH, Hatlaelmbitl Ha 011bITe H HIATemalowall H3 TeOpHH, 

rnacHT, 4T0 sin): = 	. Rem BHKeTb, 4T0 eon,' n < 1, TO BO3MOK010 

raeoe enamel-Hie yraa nanelms p, npn KOTOpOM sin'* > I, 4TO He HmeeT 

cmucaa, H6o nos,o6Has cloopmyna He onpenenae'r Hintaxoro peaabeor0 

yraa npe.somneHms. I1cum6HuiR cAymati nmeeT mecTo Ass Buz 3Ha4eHell 

yraa (p, ynoearreoponoutex ycnoekno sin > n, 4TO BO3MONCHO, Icorna 

n < 1, T._ e. mow con HAeT 413 6o.see npenom.ssmnuen cpeam B cpeay 

meHee epeaomantOulyi0 (HanpHMep, H3 cTemna B BO3MIX). Yr0.1 Cfl, COOT-

BeTcmpouuth ycaosiu0, sin so = n, npHHHTO Ha3bIBaTb npuntuttecnum NAN 

npedesbratAt. Kam H3BeCTHO, Hp H 9THX yCAOBHHX MbI He HakmAsaem 

penomneHHot4 BOJIHbl, a BeCb cue/ 1113.11HOCT6l0 oTpaHmeTcH o6paTHo 

B nepaylo cpeny, B COOTBeTCTBHH C Hem nenelme HOCHT HaaHafine nos- 

nozo artympennew ompaatceffun. 
11OCKOJIbIty npH 9TOM ycaosuH yron x He emeer CMbICJIa, Mbl 

He mcomem HHTepnpempoHaTh KJIR Aammro cay4an 14 (Dowdy' (lope-

Hem! B numBeaeHHom BblIlle mime, MOO B HHX HenocpeAcmeHHo BX011,HT 

yron X. MIA mcomem, °Ammo, npeOOpasOBaTb 9TH cl)opmymn, BB03.11 

B mix rt. Pacmpusaa Hupa)memoi 

sin (cp 	x), sin (so — X) H T. 

aameHum sin via n 	e0s x Ha 	 n2 	
p sin tp 	 sins  

MTH paccmaTH- 

sin2  
eaemoro cane Heammta 

sin 
> 1, a aHaHHT, H 	 n2  

nonyHaeT Nunimoe aHavemie: 

cos x 	 - -1 
sine 

 I  — 1, 

Kam noKaablBaeT arismis, anamy 	cooTHeTeTsyeT 6eCHOHe4H0e B03- 

. pacTamie ammurryAm no mePe YALeemms OT oTpancalobTeM IIOBepXHOCTH 

'2) panpatetime a HacTwanefi usage uposoAnTca 6e3 AoKaaaresbcm 6onb-
, 	  

Innifcroa npammena, H6o OTHOCRUMICA ctona maTepmas BbIXOTIHT as poem 

°Muer() xypca. Llenh H3.110WeHlifl-- Ana numb o6utee upeAcTaimetm) p, MI 

FMa111840101X aonpocax, 

> 1, T. e. cos x 
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6.1 

§ 132] 	 HCCAEAOBAHHE OTPAH<EHHOti BOAHbl 	 413 

BO wropylo cpeay, 4T0 gmatisecau HeB03MONCHO; nosTomy B aaaanetlurem 
coxpaHlim 	 • 

cos x = — 	
sin2cp 

— 1 • n2 	 (131.2) 

BbHIOAHHH COOTBeTCTBeHHble Eniancnemia, Mb! noarimm R H D pupa-
>mem:Awl gepea E, cp H n, HO npll 3TOM noarieuHme ampaaceinm 6yayT 
He aenCTBHTeabHbIMH, a MHI4MbIMH. PAHHM0e ampaaceHme am] amnaaTyabt 
HmeeT, OaHaKia, BeCbMa npocTon CMbICA (cp. § 4). adIcTaHTeabrro, 
H3o6paaas monoxpomannecRoe Kone6aHme S = a cos wt B KomnaexcHon 
4:•opme S =--- aeia, Mbl y6earimca, 4TO ymHcmcHne Ha mHumylo wonnuly 

osHanawr AHILlb HaMenQHNe 95asat Hoae6aHns] Ha 7 (cm. ynpaamenHe 180): 

— 
is 	iae" = ae

±i 2 eitOt 	ae tot ± 2 ) 
(131.3) 

B COOTBeTCTBHH C DINH H B paccmaTpHoriemom cariae normaerme MHH- 
MbIX ampaaremiti B amnawryaax oTpaareHHot1 H npeaomnenHot1 BOAH 

oaHaumeT, 414) 9TH BOAHbl He TOabK0 OTAH4a1OTCH OT nitamoute11 BOatibl 

no amnanTyae, HO H o6HapyamsaloT °truism 423 OT ckasu naamonren 
BOJIHbI, PaccmoTpirm oTpameHuyro H npeaomaemrylo BOalibl menhir°. 

§ 132. HccaelloBamie oTpawemioli BOJIHIA. 
aniumnitlecuan no.uipx3aulia 

VICCACKOBalThe 90.3y4aFOLL0IXCA aaff oTpaareHHoil BOMMI COOTHOWe-
HpHBOAHT K Caeay10IHHM BbIBOaaM. 

a) 4= Ra H Ep = R; (CM. ynpanaleHHe 183), a c.neaoBaTenblio, 
4 ± E„2  = 14+ RP, T. e. HHTeHCHBHOCTb OTpaWeHHOr0 CBeTa paaHa 
HHTCHCHBHOCTH naaalcauero. Tax 
Iran coraacHo samouy oTpaacemo] 
ceaermx naamourero H oTpawea-
Horo nytwoa paBlibl Meatay.  CO-

60h, TO HataeHHOe COOTH011ieHHe 

03HallaeT, 4TO BCH Haaa10111.aff 

9HepTH51 ataxia wipawaeTcH. 
9B,AeHHe HOarill.20 009TOMy, KaK 
CKaaaHO Bbtwe, Ha3BaHHe 1104- 

8020 totympettnezo ompaaiceffuft. n AVM T7 1-14C. c.v. tp113Mbl 110JIH0r0 affyipemierck 
OHO aerrco Ha6al0aaeTca H 	OTpaafeHHH: a — noeopanHeaempa npaama; 
MOHCTplipyeTea 	MH0r006pa3• 	 6 — okrporima 
HMMH 0n0c06ahm. flptintepom 
moNteT Caya041, sacTo nprimenaeman B PAH01•04HcaeHlibIK SallTireCKH3c 

ycTatioarcpc nprtama rionuoro BilyTpenHer0 OTpa!KeHHH (plc. 270,0, 
npaopawmaKaaan 4y44 no4 Ppgmwm yrapm, Hip Poompa! pimmq 
(pact 270, 0!  llapelierfk40111011480 111100p1M1110.. 
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PK. 271. 5113AeHHe 110AHOTO orpmeuna B apye 
HOIAKOCTH. 

PHC. 272. Cxema pecpparromeTpa A66e. 
PP- 11p113Mbl H3 crexaa C 60AbLI1HM 
HoHaaaTeaem npeaomaenus, menu°, Ho-
Topumm momentum. Hamm Hccaenyemofi 
a:worm nyHon mem OT HCTOI1HHX3 S 
Hp0X0AHT gepes cHeuniminsTp F11 HC1111- 
Tuner noaHoe nHyTpeHnee oTpameHne 
Ha rpainnte KaITAH— npllama; npmama 
amecTe c pbmarom R nonopeumaerca 
°KOJI° Tpyou T; nonozeHne Tpy6s1 no 
OTHOIKeHHIO X npname oTenHTbmaeTcH no 
nyre D, nporpaamonaHHoit B 

nomareas npenomaeHHH. 

414 	 nonnox BMITPEHHEB OTPAWEHRB 	 xxm 

%maned nonnoro anyTpenero oTpancemm °ointment{ sfleximull 
AeMOHCTpaHHOHHbln onbrt, no6paacountl Ha pmc. 271. CBeT nmaeT 

roptmonammum napannen- 
HUM nymnm Ha env() BOAbI, 

CB060,11H0 maTexamutylo H3 

60KOBORCTCHKH cocyna. Dna- 
ronapa HBAeHHIO Humor° 
Emmet-n-1er° orpmetum CBeT 

He mower BbIXCIAMTb gepea 
60K0By10 110BepXHOCTb H cne- 
AyeT BA0Ab crpym, }mown( 
ynotto6naeTca, Tatum o6pa- 
30M, Haormyromy coeTonpo- 
Bony. cbatoneout scnentrome 
pacceamm Ha cnyvallmoc 1112- 

mmax H nyampbxax nub aim twoxonwr tmpea 6oxonm cTena, 6na- 
ronapa memy own BHAHa B saTeneHnoti aynnopn. Commie mop! 
CTaHOB/ITCH 011eHb 3aMeTliblM, mut 
omen.° BOAbl maTexaeT 4myopecum-
pyiouuM pacTaop. 

, Ha sawmill nonmoro alimen-
t-ler° oTpantemix OCHOBaHO 

CTBO npH6opa, noanonmoutero &I-
ca:pa H npocTo onpenensmb non-
aaTenb npenomnena (peckparromeTp 
A66e —Ilyamkpluca), 06111,110 BHA H 
cxema neflona xoToporo nonfarm 
H3 pmc. 272. nOAHOe BHyTpeHHee 

oTpamenme npottcxonmT Ha rpamme 
aeon •C H3BeCTHbIM H II0 1803MONC-

HOCTH BbICOKHM nonaaTenem npe-
nOMAeHHH H TOHKI1M CII0eM HCHAKO-

CM, HaHOCHMbIM Ha II0BepXHOCTb 

mon. Ha mane npm6opa, onpe-
nenammen nonontemme Tpy6m no 
OTHOIlleHHIO K npHame ntm annum-
BaHHH caeTnon Tpamnibt (ynasmatn-
men Hamano nonHoro nyTpettnero 
oTpamemm), 06bIHHO HaHOCAT He110- 

CpeACTBeHHO aHavenma nonaaTena 
npenomnemm. Taxon peckpawromeTp o6ecneatumeT onpenenemte c TOH. 

HOCTWO AO 0,1%. Xopoume npm6opm cHafteom CHeT04HIAbTpaM14 

(attcnepctm) TeptdomeTpom AAll BHeCeHHH 11011paBKI4 Tenvieparyph. 
,Elna Hamepemma AOCTaT011110 OAH00 MUIR NcHAKOCTH. 

6), Romntmenna Rs u R HCFINTNWHOT Immanent' Ow no OT110. 

Rtettuto tt E. Ee, oftanatinenban cpoinempenno 	n bp, npwien 1g 
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Ppm. 273. HaNuoAenee 911aHnTH4eCK011 HO- 
aapH3aHHH HpH ABaeHHH110aHOr0 BHyTpeH- 

Hero orpamenkm. 

§ 1321 	 HCCJIBAOHAHHE OTPAMEHHOS1 BOAHM 
	

415 

OTAH4H0 OT 6,, TaK 4TO 

	

tg 	2 	Cosy 	n  
(132.1) 

sins y 

(cm. yripawHemte 184). 
TaKHM o6pa3om, B TO spe' KaK B mamma Hanle Ea  a EP  Haxo-

BATCH B onHon cpaae, B orpamceHHom Caere o6Hapymunmerca mewily 
B3aHMHO nepneawymipHbono KomnoHerrramm R 8  H RP C r 4M3131, 
3aBHC51111,1tri OT cp 11 a. Caer1,0BaTeAbH0, annetate nonHoro aHyrpenHero 
orpawennn mower 661Tb HC110/1630BaHO AAA no/frier-ma 9.44luttmutteaca 
nonnpHaonaHHoro CBeTa, 110406HO npoxownemoo caera nepea nplicran-
nunecxylo unarm-lay. CaMO c06on pasymeercm, 4TO Ana 110J1y4eHHH 
9.B.BRIITH4eCKOR nonopHaaHHH npti ROJIHOM anyrpetmem orpaacetunt Hamo, 
4ro6b1 nattalounin 113140K 661.4 InIOCK0-110AflpH3OBaHHEIM (CM. § 100). 

113 cpopmynta (132.1) cne-
Ayer, 4TO ecnit sin p = a, T. e. 
ec.rm napannenbman nremc ecnu-
Tbleaet110/1110e Berpeeeee oTpa-
Hume TO4HO npit npenenbuom 
yrne, TO 

p  - 
tg 	

B 
 2  — 0, 

T. e. CKBHr cpa3 paBeH Hya10, H 
naocKo - nonApeseneemfl CBeT 
OCTaeTCH HAOCKO-ROARpH30BaH- 
HUM, He nepexonm B sanunni-
yeaceti. 

flaneHme anntnirmnecxon no- 
ASTHUMBH ITN nOJIHOM BHy-

TpeHHeM OTpaWeHHH MOMeT 661Tb OCyMOCTBAeHO H HCCAeA0BaHO 06614- 
HUMH MeT0AaMH. 

PHC. 273 man cxeMy nomo6Horo onmra: S--Hcronnincceera, L-
ama, o6ecnemumoutam napannenbHocrb mummer° nytwa, N I  — no-
nflpH3aT0p, 1) --11pH3Ma nomioro atlyrpeHHero orpawetnta, 13--KOM-
nexcaTop Ba6Htle, N2 — aHanaarop. MIOCKOCTb HOMpH3aTOpa NI 
HOJIMHa, KOHe4H0, COCTaBART6 Hexpropmn yron C HAOCKOCT610 namemmo 
Ha rpaHb PP. 

,Ana cremna (n = 1,5) MOMHO nottooparb ramie 3Ha4eHHA p, nro6m 
came 4mam 6mn paseH 45°, a HMeHHO, rim{ cp = 48°37' HRH p = 54037 1, 
Hkeem: 

61,--68 =45°. 

,anytcparHoe nonHoe anyrpeHHee orpaxceture non pcaaaHuum yrnom 
B CTeKile PACT H3MeHeHHe 4M3131 Ha It/2, T. e. AenCTByeT KaK 1111aCTHHKa 
B LleTBepTb BOJIHN. 
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416 	 BOAHOE BHVTPBHHEE OTPA)KEHHE 	 [rm. xxin 

tpememb RHOTOBRA napammemernmem H3 cTemma nomxommero noma- 
maTea npeTommemnm, mencTmpounnt ymamammum o6pa3om (pnc. 274). 

ECAH Es ==Ev , TO npm HOAHOM mmyTpemmem oTpmennm L4== RIF  
H TaK KaK aP  —68 	2 ' TO CEeT HOATRITCR nommpmaomammm HO xpyry. 

Jlerxo BHAeTb, 4TO AJAR 9TOR Lima HaA0 Ha napammemennnem Opememm 
nanpammTb RAOCKO-ROARpH30BaHHEIH CBeT 

TaK, 4TO6b1 RAOCKOCTb nonnpHBanim COCTa- 

Brum ma 45°  c RAOCKOCTb10 namemmm. 
fInacTimma B geTBepTb BOAHIL ocyrme- 

	

n=1,50 10=54°37 1 	cTememmam B fame napammemenrinema ckpe- 

Pmc. 274. 
napammemenmnem men% momemmo, mace ymooma B o6pauteam, 

	

n)pememm. 	mem cootaeTcTBylounre gpricTaannmeciale 

RAaCTHHKH. ()Ha wpm, catiago, nmeTb 

ripenmymecago B TOM oTHoluelm, 9TO c006Imaemam ern pa3HOCTb4a3 

meHbrue aarnicHT OT AAHHH BOJIHN, 4CM Ana 06bEIHMX RAaCTHHOK B meT-
Herb BOJIHM H3 cnioAu. Ana sToro nywHo Tonbgo B gamecTBe maTe-
pHaaa Bu6paTb cTegno C mama mmcnepcmen (mem( mpor), rue n mann 
3aBHCHT OT A. 

§ 133. Hccawmainte npeaomamofi BOAHM 

Ilo OTHORWHHE K HpeAOMACHHOH BOAHe AeJIO 06CTORT 3Ha4BTeAbH0 

cno>gHee. KaK mu BlutenH, sagoH npenomneHHB noxasuBaeT, Tro Arm 
gaHHoro cayman He cynrecTueT nanpameHHE npenomneHHon BOJIHEI, 
H B COOTBCTCTBHH C 9THM Henbag rOBOpHTb H o npenomneHnot1 BonHe 

B oomnmom cmimcme caoma. Ommamo smemTpmnecmoe H mammal-Joe nong 
Bonribi He OpuBalong Ha rpaHline pmena, a Cy[UCCTByIOT H BO BTo-
pon cpeue. 

Mccmemomamme 9THX nonefl noKa3blBaeT, 'TO no mepe yrny6aeHHB 
BO BToppo cpeny OHH 6ucTpo yobmamT no sxcnoHeinulanbHomy aagoHy, 
Tag Tro Ha rnyonrie, cpasnirmoll C AnHHorl Bonnu, amminTyAbi nomen 
ymembruatoTcm B necgonbgo paa. 3To ccria6nenne nponcgoAnT ue 8CAeo-
moue normomemum cBeTa, H6o mu npeAnonaraem 06e cpeAu Bnornie 
npospamnumn, B cooTBeTcTBHH C mem Bcg nanagairan sneprng nonnounwo 
oTpammeTca, BosBpautaacb BO aTopylo cpeny. 

IloApoonoe TeopeTHmecgoe HccnegosanHe aToro Bonpoca, Bunon-
Hemoe A. A. 3HgeHBanbAom Ha OCHOBe anekTpomarHHTnon Teopmm,mano 
mcmpo mapTmmy ABlugernm sireprnir npH grinenHH nHyTpeHHero orpa-
)KeHHH. 

KaK nogasanH 9TH mccneAosarm, ABHAHHHe sHeprHH Ha rparnme 
AByx cpeu npolicgoAHT TagHm o6pa3om, mat B cpeAHem noTog sHeprim, 
upoirtigammull Ha nepBoll pub' so Eropylo, pamem OpaTmomy norony, 
npnmem mecTaBgoAanBuxonanpgmoro no6paTHoro noTogosirecgonbgo 
cmerneHbi Apyr oTHocnTenbHo Apyra (Ha paccTornme nopsigga nonormlun 
AnnnuBormu). B peaynbTaTenmeeTcn AmmenHe sireprnn BAonb rpaHrmu 
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Pm. 275. ❑ poHnicHoHetare 
scant Ho Broom cpe,ay 

Cxema mum KBHHKe. 

	

1331 	HCCABAOBAHHE HPEAOMAEHBOR BOAHW 	 417 

c auxoaou o6paTHo B nepsym cpeay*). Bo crropoft cpeae CK0AbKO-

HH6y.ab aameTHoe none amaTumeT AHMb TOHKH1 CAA cpasimmuft 

C anima CBCTOBOR BOAHN H 3aBHCAUIHR OT yraa naAerma p H HOKa3a0 

rum nponomnemis 
npouecc 3aX0AA BOAHN BO BTOpy10 cpeay MOWHO Ha6nmaan, H 

sacnepHmeHTanimo. Tax Hai& Tonuuma Tamoro aocoeuteHHoro» cosi TM 
6onbille, mem 60Abille AAHHa BOAHN, TO vsyveove ero nerve ynaeTcv 

C AAHHHUMH enennomarowrommo BOAHaMH. TaK, 11144/ep H 1'pocc, 
apomeove 9AeKTp0MaTHHTHble BOAHN C X = 15 cm, Ha61110AaAll noavoe 

uorpeovee onamoove /1X Him flOMOUNI napapoonon npvemm. OHM 

MOTAH y6e.A.HTbCH B CyilleCTBOBaHHH BOAHOBOTO HOAR H BO wropoR cpeae 
(Boaayx), nomeutaft HocnpHHHmawauma npHoop (aeTewrop) AOCTLIT04H0' 

6AH3K0 K noeepxooc7n napalm-la. KBHHKe ocyulecTaHn onuT CO CBeTO-, 

Bb1MH BOAHaMH 2 OCHOBaHHNR Ha OHHCaHHOM ABAeHHH, nonbeyncb cnenpo-

tumid npvemom. Tax KaK CBeTOBOe none BO BTOpOR cpeae MOWeT 

CTHTaTb 3aMeTHNX paamepori Ha paccTosHmix, MeHbILINX AAHHN cHeTopoft 
BOAHN, TO, "tempi npocnofticy WOK BTOpOR cpeAbl (B034X) MeHbille X, 
MM 3aCTaBHM CBeTOBOe none Hp0HIOCHyTb 

flpH 3HagHTeAbliblX elite amonounax BO 

wropoR cnoft cTeHna, me OHO 6yAeT paC-

HpOCTpaHATbC5111aAbille11006114HNM3aKOHaM 

H MOHCeT 6b1Tb HccneacrnaHo, KaK 0.66141-10 

CXeMapaCII0A0WeHHBOHNTaMBHHKeAaHa 

Ha pHc. 275. MeM memme aasop d, TeM 

60AbIlle CBeTa HpOHLIKaeT BO wropylo CTeK-

AAHHylo nnacTHHHy MN H H3 Hee BNX0AHT 

vappny. Meusm TOMLIN-1y d, mommo BapbH- 

	

poBaTI 	npoxonftmero Hepea BOO 

CHCTeMy CBeTa, T. e. MOAyAHp0BaTb ero 

HHTeHCHBHOCTbdia9TOMITHHHHIlenOCTpOeH 

OAHH H3 CBeTOBNXm0AyASIT0p0B.ii3MeHeHHeT0AUWIHN3a3Opad ameTco 
110A AeRCTBHeM 3ByKOBNX BOAR (pegb). TaKHM 06pa30M, MOAyAAHHA 

CHAU CBeTa Hp0HCX0AHT B TeMHe 9THX 3ByKOBIAX BOAH. 13ocnpHHHmaci 
momumportaHmuR CBOT Ha ftwomemeHT, MM rionyvaem HepeMeHEINR 

9AeKTpH4eCKHR TOK, KOTOpMR MONCeT 6bab yCHAeR H HCH0Ab30BaH AAA 

BOCIWOH3BeACHH51 3ByKa (CBeTOBOM TeA4011). 

laPYTOR, 60Aee HpOCTOR H HHTepeCHMR MeT0A HCCACA0BaH1451 BOAHW 

BO LiTopoft cpeno oun npunoweH .11. H. Niall/TeAblUTaMOM H 3eAeHH. 

RBAeHHe Ha6A10AaeTCH Ha TpaHHIle MeWAy CTeKAOM H WHAKOCT610, B KO. 

*) B .aaHnom cane thpoHr ,B011t1h1 nepnewxyampen K noaepxHocTH pa3- 
Aeaa tutyx cpett, Tax tiro HanpattneHme pacnpocrpaHemix Bonn' napannettano srog 
nosepxHocrH. Betcrop tice Ymon — licHIHrintra, axon Horoporo monxerca 9Hep- 

napidenve7cn, exone BO BTOpylo cpexy H BHOBb BblX0A11 Ha ttee. nosromy Hallpfl-
welmocTH E H H, nepnettxmcyanpuble K sromy neKTOpy, He Bonny crooro nep- 
netutrucynaptua K Hanpatutetnno pacnpocrpametnta BOAH131, 1. e. Bonn Ha BTOpCiii 
cpexe He crporo nonepeinta (cp. mom Ha crp. 90). 

27 Sag. 2178. r. C. Jimuictlepr 
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Topoll paculopeno HeHoTopoe KOAH4eCTBO (pnyopecnmpymnIro Beale* 
CTBa. BonHa, aaxonnulasi BO BTOpy10 cpemy, B TOHKOM CACW OdeHbilleA) 
6ymeT HMeTb ewe sHamwrensHylo HHTeHCHBHOCTb H BWOBeT 3aMeTHTO 
cknyopecummumio 9T0r0 TOHKOr0 CAOH. Ha6:110AeHile 9T0r0 cOnyopecum-
pymnero cnoH H HBAfleTCH MeTOAOM mccnemoBaHmn nwrepecyloinero HaC 
HWIleHHH. 

Cxema pacnonoweHmg °cm= HcHa H3 pmc. 276. 	napannens- 
HbIX nymen namaer Ha rpaHmny pammena crewao—cPnyopecuemm 

yrnom, 66nbmnm npemenbHoro, n 
THBaeT nonHoe BnyrpeHnee capawel-Ine. 

0 If 
A 	Beet. arpaweHHuil CBCT KOHHeHTpFlpyeTCH- 
B B HanpameHmH A4C, AhD. OAHaK0 acne-

H0001141 CBeT cOnyopecnel-non B cnoe 
)KHAKOCTH, npuerammem ymacerny 
npmamm /14/V, BRUN H no KRUM Ha-
npaBneHmnm, AOKa3NBaA 9THM, 4TO TOR-
KHfl CAOR WHAKOCTH ■11yopecnnpyeT ROA 
macTamem aamemwell Tyma BOAHbl. gene-
Hue BucrynaeT eine oirmeTnnBee, mum 
nomecTm mBa HcBpeutelmixD limnbTpa 

H /72. (1311JIbTpb1 9TH BblopaHbITaK, 4TO 
mepea HOCACA0BaTeAbHOCTb 14X CBeT OT 
HCTO4HHKa He npoxommT. flo CBeT, npo-

memwmil mepea Fp cnoco6eH BM3BaTb cpnyopecnemilmio, noTopaH o6na-
AdeT mpyrilm CHeKTpailbriNM COCTaBOM, gem Boa6ymmBruHft ee cBerOanon 
Gromca). 3TOT mameHeHma CBeT nponycnaeTcH Hropum (pmnbTpom 
TaKHMo6panm,cxpenteritime EPHAbTpb1 aamepwHBamr 110.1HOCTbW CBeT OT 
HCTO4HHKa, HO CBeT clnlyopecnennum, Boa6picaemna BOAHOfl, aamempaell 
Bo BToppo cpemy, HBCTBeHHO BHAeH. 

s.‘ 

r 11 A B A XXIV 

OCHOBbl METAB30011THICH 

134. XapaRTeplicilma own-mega-ix cBoncrB meTaama 

°TpaweHme cBera OT meTannnirecxon noBepxHouno6ycnowleno npo-
HeCCaMH, 110A06HUMH onmcannomy B § 127. OCO6eHHOCTH ioneHmHo6y. 
cnormeninnanmmmem meTannax6onmnoro mmcna snexTponon, HaCTOATWO 
cna6o CI3R3aHHNX C aTomamm meranna, 4TO AAA Immix Hmrtem48 9TH 
9AeKITOHN HONCHO paccmaTpuBaTb Ran cao6oOttue. arownwe 
o6ycnoBnernime BbINTWAeHHbIMH KOAe6aHHHMH 9THX 9ACKTp0HOB, Ban 
K o6paaoBaHmo CHAbH014 OTpaWeHHOR BOAHbl, HHTeHCHBHOCTb BoTopoR 
moweT A.00THraTb 95% (H mawe 6oabine) namalorneft, H cpaamenbno 
cna60 BOAHN, mmyulen BHyTpb meTaaaa. MK Kax HAOTHOCTb CB060AliblX 

PH .276. FlponnEHonemle BOAHW 
no nToppo epeay. Cxema onuTa 

MaHaeabluTama---3eaeHa. 
F1, F2---cmpemonHue 

cneTogniatapu. 
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9AeKTpOHOBEeCbMaaHa4HTeabna (nopnaxa 1022  B 1 ems), TO AaNCe ovum, 
TOHKHe caou meTanna oTpaamoT 6eunanyw gam nWwwwwro Ha HHX 

cneTa H HBAHKaCH,KaK npaaHno, npamTHmecmi nenpoapanHumn. TagaCT6 
CBeTOBOR sHeprun, x0T0pan npommeT BHyTpb meTaaaa, HCIINTNBaeT 

B Hem nornoweime. Cn060aHue 9AeKTpOHN, npHxoam B xone6ame no 
neficTemem CBeTOBOR BOAHN, HaaHmonetWTHyloT C HOHaMH meTanna, 
B peayabTaTe tier° meprnn, aammeTHosaHHas OT wiexTpomarHHTHoft 
BOAHH, npenpawaeTcn B Tenno. 

TaKHM o6paaom, anemTpomarHHTHan sonHa 6ucTpo aaTymeT BHyTpH 

meTanna, 14,06M4H0 AHLUb 04eHb TOHKHe CAOH meTanAa HrpalOT p0Ab BO 

BCeM oniwaHHom npouecce. 
Kaman AOAH cneTa He nponyumeTcn meTwinom ncaeacTme 0Tpan(e. 

HHH H }calm annep)xmweTcHB Hem 6aaronapn noraoutemuo —9TO swill-
CHT OT ero npwwanmocTH. B hAeaabHOM npwwamme, rae noTepH Ha 

wxoyneao Tenno macaw OTCyTCTBylOT, nornowenHe panno Hyana, TaK 

4TO mammon cneT no,mocTbm oTpawaeTcn. 404em, wicTme cepe6pn. 
nue naemm, npnmeHnemue B nHTepWepomeTpax 43a6pH—Flepo, npH- 
6nHawmcn K 9TOMy Kaeaay, YAaBa40Cb HBTOTOBHTb naww, y KOTO. 

pux oTpaNnewle nocTnraao 98-990/0 , a norawnemie COCTaBAHAO °norm 
0,50/0 . ()C06eHHO BNCOKa oTpanmowan CHOCO6HOCTE, (AO 99") TaKoro 
xopowo nponaammero meTwum, xax ilaTpHft, noraoloomie B KOTOpOM 
oyneT COOTBeTCTBeHHO Kematmenbrio. B meTamax, xy)Ke npowwwwix, 
HanpHmep anteneae, oTpmmeHnemmeTCOCTELBARTbaceroammb30--40%, 
TaK 4TO HenpospanHan nnenxa mina TOALHHHOR He &wee aww MH ■ 

xpoHa noracnnaeT OKOAO 600/0  nualouuero Ha Hee caeTa. 
TaKHM 06pa3om, xapaxTepHan 0006eHHOCTb meTaxia, cocTonwan 

B ero BIDICOKOfl oTpammolgen cnoc0000cm H npommaromaaca B HaAHMHH 

ocoOoro cmeTaaaHnecmoroo 6ilecxa 4HCTOft (He HOKpNTOR OKHCAaMH) 

HOBepXHOCTH MeTaAA0B, cnnaaHa C 9ACKTp0Hp0BOAHOCTE10 meTwma.tlem 
6onmue xoscIalnuwenT snexTponponoanocTH, TeM, B000mer000pa,BIMIC 
OTpaBAKHRaH CHOCO6HOCTb meTannoB. 

flpH CpaBHHTeAbH0 He60.1bEUHX macToTax (nwppampacHwe arm) 
onTwiecxHe caoftcTna meTaana ooycnonaHnamgcn rnumum 06pa3om 
noneaeHnem CB060AHNX 9AeKTp0HOB. HO Him oepexoae K amaamomy 
B TribTpacpaoaeTosomy caeTy Ha4HHaWIT, BepORTHO, HrpaTE. aa-
meTayn poab ,cKaaamble 9neKTp0Hbl, xapamTeplaywuwecn C06CTBeH-
HOR 4aCTOTOR, newamell B o6nacTif 60Aee KOpOTKFIX AAHH BOAH. 

• 3THX 9AeKTp0HOB ooycnobaKaaeT, TaK wmaaTb, HemeTannwrecime 
onTnneume cao0cTna meTanna. Tam, Hanpamep, cepe6po, xoTopoe 
B BHAHMOR 06ABCTH xapaKTepHayeTca OgeHb 60AbLUHM K094MPHHHCHTOM 
oTpaxcerma (csulue 95%) H aameTHum nornowenHem, T. e. THEIH4- 
HNMH CHITH4eCKHMH 0006eHHOCTHMH meTaaaa, B 06AaCTK yinApaimos 
neTa ofinaaneT peak() supaweHHoft o6riacTmo nioxoro oTpaacemw H 

60AbLHOR npoapayhocTa; BOAH3H kr=r3160 A oTpumalowan CH00060 
HOCTb Cepe6pa cnyumeTcn AO 4,20/0, T. e. COOTBeTCTByeT oTpme- 
wn0 OT cTexna. ripHBOAHM KO9OPHHHCHTIA OTIMABHHH CBI:703pH 

27' 
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420 	 OCHOBbI METAAJI0OHTHKH 	 nit 

(a npouemax) Ana pa3Hboc HAHN BOAH rip! Hopmanbilom lama: 
k (a A) 
✓ (B oh) 
X (a A) 
✓(a %) 
B COOTBeTCTBHH C 9THMH AaHISIMH Cepe6p0 B TOHKHX CAOHX npea-

tree/melte Ha npocaet IPHOJICTOBbIM. TO4HO TaK ace TOHKHe CnOn Wes 
J10 11HbIX meTanaoa, coaepineHHo Henpoapannble AAH BHAHMOTO CBeTa, 
npoapammi ABA yablipapnoatra (aameTHaa npoapatmoctb Ha411HaeTC9 

y Heat(/' Hp! 	4400 A, y py6nana npu A.= 3600 A, y KaAHR nos 

A= 3150 A, y Hatpin npu ).=- 2100 A, y AHTHCI Him X=2050 A). 
Byay ynanocb Mace o6napyannb y 9THX MeTaAA0B B yntapa4)Hoattos 
BOA o6nacTn yroa BplocTepa H 9118131BaTb npa OTPa)KeHH11 OT MeTaJIA8 
nonapHaawno ecTectaelmoro nem. 

❑oarma 'mopes! npoxmaneeee CBeTa 4epea meTaanbi H oTpanceena OT 
HHX noaxcea 3/4/1TbffiaTb yKa3aHlible ocobeenocm. 5To TM 6onee 'rpm°, 
4TO saearpormaa 'mopes! steTanaoe Tpe6yeT npnenenelma KBaHTOBOa 
MeXaHHICH. 

§ 135. OnnoiecHne nocroconme merannon N Hz onpenenenue 
• ynponteHHoft TpaKTOBKe Bonpoca, ocHoBaHnott Ha 8.3errpomar- 

HHTHOR TOOpHII MaKCHeAJI8, aaaava CBOAMTCR K reTy Hp0BOAHMOCT8 
meTanna, T. e.• cpopmanbHo K BBeAeHHIO B ypaBHenue MaHcaenna nneHos, 
MBHCCILLIHX OT KO9CPCPHHHeHTa 3.3emponposonHocTH a. BAH CBeTOBOa 
BOIIHW, paenpocTpainnouiefica BHyTpH MeTaJlAa, MW HOATIaeM B TaKOM 

C.TrIae BbIpa)KeHHe, 03HagalOIllee, 4T0 aMHAHTyAa BOAHEI yMeHbIllaeTCH 
HO Mepe flp0HHKHOBeHHR B TJIy6b meTa.3.3a. apyrioni cnosamm, Hams 
cpopmyabi B cornacHn C Amu:pima onbna oanagaloT, 4T0 B meTaane npo-
acao,ain nOzsotkenue cetra. B C1I0e manott TOJIIHHHU (dz) noraontheYca 
onpeaeneneasi aanna naaalouiero ceeTa, nponopunoaanbnaa TOAIHHHe 
COOS!, T. e. d1, —kldz. B COOTBeTCTBH11 C BINH HHTeHCHBHOCTb CBeT8 
yobmaer no mope npoHHHHoaeuna a ray6b meTaana no eaxony / = 
rike k—Kosixliumetrr nornoineHna, noxamunionoill, 4TO ea rayththe 
z = — HHTeHCHBHOCTb CBeTa Balkier B e pa3. TeopeTunecione cpopmynal 
npuHionann. Ocoee npocTotl BHA, cum BBeCTH BMeCTO K094KIMIHMeHT8 

HOTACHReHHH k Bunning x, ceeaannyto C k COOTHOUleHHeM X= gra , 

rae A—Al11411a. BO11Rb1 CBeTa B BelHeCTBe. ECM! 110KaaaTeAb IlpeAOMAeHHA 
Hawero BellteCTBa eCTb n, TO AJIIIHa BOARb1 B BaKyyMe A = na , TaK 4TO 

4rc 	 z 
k =— nx, T. e. i= lee k 

m 
. ECJIH (nx) paeHo eAHHHIle, TO B CA0e 

X0 
TOJIIHHHOR B 0,aHy AAHHy BOAHLI (z = X0) HHTeHCHBHOCTb CBeTa refits ,  
thaeTCH B e", T. e. IlpH6J1H3HTeAbH0 B 100 000 pa& IInaax npenno- 
Nthil C4HT8Tb HOTAOLHeHHe eMeTal111144eCKHMA, ecna (n)0> 1. ,getIctan„ 

 	2510 2880 3050 3160 3260 3380 
34 21,2 9,1 4,2 14,6 55,5 

	 3570 3850 4200 4500 5000 7000 10 000 
 	74,4 81,4 86,6 90,5 91,3 96,0 97,5 
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1351 011TIPIECKHE TIOCTOSIMMIE META.11.110B 21 111 01112EXEAEHHB 	421 

Tenbilo, Tina 60/11,11114NCTBa MeTaaa0B (nx) aeNCHT MeHOW 1,5 H 5, ecna 
usmepems OTHOCHTC51 K BHX112106 06.4aCTF1 cnemTpa. rIpH nepexone 
B 6onee XAHHHOBOJIHOBy10 o6nacTh 311a4e111411 (nx) ewe 60abIlle BO3pa-

tratot; Tam, 	cepe6pa npm Xr--- 6p. (nx) nocTHraeT sHavema 40 
HpH yaenmeHHH pacTeT ewe 6onee. Tam KaK NNTeNCHBHOCTb npo-

nopuHoHanbHa geadpatny amnnwrynu, TO 6.111111321,11pH nornomemno 
ammurryna HamenseTca 110 samoHy 

k z 
-al' nu 

	

A =-- Aoe 2 =-- Aoe 	, 

• CaeN0BaTeabH0, CBeTOBa$1 BOJIHa B meTanne mmeeT Bta 

2x --nxz nx(1-211) 
Sr= A cos 2x(—t — —z ) --,-- A cos 2x (—t — zn 	

Aoe )1/43 	• e 	20 
T 	 T 

(npinem 11C110ab30BaHhi 060311a4eHHA § 131). rIpocToe npeo6pasoHame 
NaeT 

t zn' 

S Aoe 	7 20 1, 

rne 

	

(1 — ix). 	 (135.1) 

TaKHM o6paaom, BOaHa B meTanne MO/NeT 6b1Tb Hao6paatena B 06144HOM 

Bane: 
t 	z S Ao cos 2tc 	—) , Ao 

Ho amen° o6brmoro nomaaaTens HpenomneHHH EXIDAHT scaittmemcitaill 
HomasaTenb npenomneHHH n (1 — ix), amigo,' MH111d£151 4acTb ero (nx) 
onpenenaeT co6ott noraouteHme B0.11Hbl. ,ana HapameTpa n 14 X SIBAHIOTCS1 

KOHCTaHTaMH, xaprucTepHsyroariour orrrmHeciore cHottcma MICTaalla. BbIBONSI 

HonHoaoe ypamieHme HS ypaeHema Mamcaenna Ana meTanna, enbi nony- 
4/134 COOTHOIlleH1151 hieway onmecmumn HOCTOHH111,11411 must= H ero 
szemTmecmumn xapamTepacputamm 	0: 

	

n2(1 — x2) = e, n2x 	, 	 (135.2) 

rne v— 4aCTOTa CBCTa, —Lumettrptplecxaff 110CTORHHa51, a 0— snewrpo- 
Hp0B011HOCTb. ,[1:121 MeTalla0B Hamepernre 9aCKTp011p0BOXHOCTH 0 Bb1110/1- 

HfleTCH npocTo .111111/b Nan HOCTOHHHOM HOAR HMI AAA Hallett He ovum 
6onburoti 11aCTOTH. ne110CptaCTBeHHble 	HsrdepeHHH 8 B006112e NeB03- 

140>KHEL nO9TOMy ebtituz.zeitue 011TH4eCKNX HOCTOHHHbIX n 	X NAN 

06E14110r° HAN ynetpapHoneroHoro crawra 03131C0K2151 4acToTa) Ha °CHO-

samix 9THX cpopmyn MCOKeT 6131Tb Bb1110/111eHO. Ormalco oHassumetca 
1303240HCHb1M smcnepHmenTanbuoe onpeneneHHe n H X, N npwrom rtspin 
cnoco6ama. Ilepauft crioco6 upHHanneaurr KyHnTy (1888 r.), moTopun 
HenocpencTaelmo npomepan 9TH 110CTOSffillble Nag Hercaroperx MeTaan0B, 

IlpHIOTOBJ15121 Ha MIX 04eHb TOHKIle 11p11321011KH C manum npenorannioulam 
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OCHOBLI METAK/10011THKH 	 [rn. um/ 

yrnom, JamulHe BoamoancocTb onpeAentrrb It H X. BTopon, 6onee conep-
ineHubin H 6onee o6uulti cnoco6 6un yxaaaH Apycte (1889 r.). OH 
OCHOBaH Ha Ha6moAnnuli CHOIICTO cHeTa, oTpazetmoro OT MeTaAJI0B. 
KaK rcaaatio Hume, onTmectute oco6eHHocTH meTanna no cpaaneHmo 
C AllsnenTpincom rucrbinaloTco TeM, 4T0 BMeCTO 06a4coro noHaaaTensi 
npeAomnennm n BBOAMTCH KomnnexcHbin noxaaarenb npenomnenHa 
n' = n (1 — ix). B COOTBeTCTBHI1 C 9THM B cflopmynax cDpeHena AAA 
meTanna amnnuTyArA oTpaacemon (H npenomneHHoto BOKHbI CTaHOHATCH 
KOMILTheKCHb1MH, T. e. /103HHKaeT paBHOCTb cpaa meacAy KOMHOHeHTaMI4 
oTpaacetmon npenomneHHon) HUHN II ntamouten BOAHU. 3TO panful- 
ice B cpaaax He OAHHaKOBO AJI/I p- H S-KOMTIOHeHT. 1109TOMy MewAy 
AByMH B3aHMHO nepnewaHxyanpriblmn KOMHOHettTaMH B OTpa/KeHHOM (H pe-
ACIMAeHHOM) CHeTe Rfi, H R8  13038111CaeT 'pa3HOCTb H, C.IleA0BaTeabH0, 
mut Ha noHepxHocTb meTanna naAaeT TIAOCK0-110./MplI30BafflibIti CBS; TO 
oTpaacemmItt caeT 6y,aeT anunmustecgu nonnpuaosanituAt. XapaxTep 
sTott nonepHaautnt (siccuenTpHcnTeT H nonoweHHe 9AMIIICa) 3aBHCHT OT 
OfITH4eCK4IX CBACTB meTanna H x). TeopHa ApyAe CIMI3b1BaeT 9TH 
Henuncuthi C siccnepHmeHTanbHo HaX0AHMbIMH AAHHbIMH snaHntunecxon 
nonapHaancm H 1103BOKHeT Talcum o6pa3om OnpeAemni 011TIPMCKHe 
TIOCTOSIHHble meTanna. B Tex cay4asx, Korn,a BO3MOHCHO 661210 conocTa-
BneHtle peaynbTaToH, no:trim-mix no meTo,ay „apple, C AaHHbIMH KyHATa, 
H011yHallOCb yaoHneTeopHTenbHoe cornacHe. 

DAR npocToro cnynaa HopmanbHoro natteHna Ha meTann Heipputo 
BbILHICKHTb max paanocTb (Dan meatny R H E, TaK H K094XPHIIHeHT oTpa- 

R 	n 1 ,, 00 HMH1451. AAA sToro B BbIpa/KeHH/1 	= 7z- F  (1 28 .6) HaAo 3aMeHHTb n 
Ha n' = n (1 — ix), T. e. 

	

R 	n (1— tx) —1  	(n — 1)— tin  

	

E 	n (1— tr.)-F 1 — (n + 1)— tin 

oTHy.aa 

tg — 1 _  2j")0,92  
(cm. ynpanthetme 185). Lim OTbICKaHHH mosclAnninewra otpanceann r= p2  
nano HOMHOHCHTb abipancemce (135.3) Ha conpmeHHyto emy Bemitimiy 
pe ar (CM. ynpa)ncetale 1806). Hattaem 

_ 	oz 	1)2+ ,2,22 
r — fez -- 	  (n + 1)2  + V.2n2  • (135.4) 

CornacHo (135.4) HsMepeHHe otpamatouten cnoco6HocTH meTanna (p 2) 
Tal0Ke MOIKeT 6bITb HCI104b30BaH0 AKA OH peAenemui OFITHMeCKHX HOCTOHH-
11bIX meTanna. 

FlppthettenHaa Ham Tao/ma, Amman ananeHHA n, nx n .r Ann pfula 
MeTaJIKOB, 1103BOASIeT npompwrb, B KaKOti cTenetnt BbILIOJIHHeTCH COOTHO ■ 

amine (135.4). 

pe r, 	(135.3) 
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§ 1351 OHTWIECKHE HOCTORHHNE METAMOB H HX 011PEAEKEHHE 	423 

OnN4ecKHa nocrommme HMKOTOpMX ,MeTaXJ10B 

KKK Arr. 5893 A 

MeTann mt n r 
(B VO) 

. 
Harpn5 	  2,61 0,05 99,8 
Cepe6po 	  3,64 0,18 95,0 
Maninn 	  4,42 0,37 92,9 
3o.noro 	  2,82 0,37 85,1 
3oJuno 9.11eKTp0aHTIHMCK0e . 	 2,83 0,47 81,5 
PTyTb 	  4,41 1,62 73,3 
Men& gentian 	  2,62 0,64 70,1 
HHICeJ16 HeabHuti 	  3,32 1,79 62,0 
Finical& saenTponnnolecknli 	. 3,48 2,01 62,1 
HHKe.M pacnbulannal . . . . 1,97 1,30 43,3 
)Keneao pacounelmoe 	* r  • . • 1,63 1,51 32,6 

HenocpeacTHemwe conocTamame KaHHbIX 9T011 Ta6.1IHIThl c 06514- 

Hb1MH 311a4eHHHMI4 9neKTponpOBOAHOCTI4 11:popmynw (135.2)1 He /our 
ynowleTnopHTenbnoro peayubTaTa, 4TO, unpoyem, He HBacleTCH HeO)KH- 

AaHHbIM. 43opmy.rtm (135.2) HCXOKSIT 113 npuacTaHaelma o meTanne KaK 
O cricreme, 33eKTp0H6I KOTOpOfl moryT C4I1TaTbCH CB060KHbIMH (9neK-
Tp0Hbl nponomdocn4); oninoecicne >ice HIUMHIM, OTHOCHMHeCil IC 06.11aCTH 

CpaBMITeilbH0 BEICOKHX ‘CTOT (BHAHMbIll H yabTpackHoxeronbin CBeT), 

3aBHCAT aameTHmm o6pa3om OT /31114511M51 CBH3aHHbIX 31MKTp0HOB (9.11eK-

TOOHOB nonapnayemocTu), Kw( 06 STOM HeCK0abK0 no.apo6Hee 6yuer 
cKaaaHo B raaHe o wwnepcmi (§ 149, e). neficrsaTeatwo, B351B AnA mexn, 
Hanpumep, cTanNecKoe 3Ha4eHHe AAR a = 5,14 • 1017  cew - I, HatiAem 
Kau wenToro ceeTa, T. e. .ann v = 5 • 10" coc -1 , 4TO o/v = 1000, Torua 
KaK n2sc.= 1,67. TO4HO TaK we npowaseuerme /12x KIM pTyTII aHayn-
TenbHo &Lame, mem una HarpHH, Torua KaK ofibitwaa saewrponpoHoa-
Hocirb HaTpna Hecpaimemw 6oabwe, mem KKR wryTH. OKHaxo npo- 
nepKa yKa3aMMIX COOTHOWena B03MOHCHa, emit onpeuexHTb n H X Kafl 

60./lee HH3KHX tIaCTOT (4H4waxpacHmx), rae H A./151 OfITHLIeCKHX CBOACTB 

MULTI/KM raarwym p0.71b nrpatoT CB060,0,Hble 911eKTp0Hbl. TaK, Hanpll-
mep, Aim a = 12p. Tpe6yemaff Teopme11 CEMI3b MeNtay 011144eCKHMH KOH-

aTaHTaMH H KO944ETHeHTOM 9JIKKTp0Hp0BOAHOCTH meTama xopomo 
onpatabmaeTca Ha onbrre. 

CoapemeHHaa KBaHTOBaH TeOpHH HBIleHHR MeTaKKOMITHKH lapHBOAHT 

K 60.flee CKWKliblM COOTHOIHKHHHM, KOTOpMe xopowo coraacyiorca 
C OfIbITHEIMH 
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OTJIEJI VIII 

011114KA A1-11430TPOIlliblX CPEA 

1'11 A BA XXV 

OCHOBbl KPHCISIHIPTITHICH 

§ 136. AmmoTpomnde Cpeabt 

MN yace 03HaKOMHAHCb .  oTaene IV< BaWHeRILIMMH otaxTaMs, XaPaKe 
repsaytoutums pacnpocTpasesse cseTa B KpliCT311.3aX. 'OCHOBHOe OTAWIHe 
apscTanassecaoll cpeam OT cpeA, 110,406HbIX crexay HAH BOAe, COCTOHT 
B asnesss ABORHOTO Aysenpeaomaelms, 06ycaotnessom, KaK MbI 13HAeAH, 
pa3AWIHeM cxOpocrs pacnpocTpasenss cseTa B xpscTanne AAA asyx 
CBeTOBbIX BOAH, II0A4430BaHHIDIX BO B3aHMH0 nepneaasxyaspsmx LIAOCKO- 
CTAX. C 9TOR OCO6eHHOCTMO camas° H pasassse B CX0p0C111 pacnpo- 
cTpanenss cneTa no paasmm sanpamessam B xpnctanae, T. e. °arm:- 
gleams; anu3omponua xplicTannimmotlepeAti. 06mtleo, ecAn asnaoTpo- 
RIM cpeam HMeeT MeCTO HO OTHOHleHHIO K oasomy KaKOMy-AH60 cnoticTay, 
TO TO me camoe OTHOCHTCA H K apyram csotICTsam. OAHaK0 MONCHO 
posaTt, cans, xoraa cpeaa MONCeT paccmaTpuBarbcs lux ssoTpons 
nas B OAHOM KAacce HBAeHHR H oxasmaaeTcs assaoTponsoll B ApyroM. 
Tax, KINICTaAJI xamesnoti CORK o6sapymmaaeT H30Tp0HHIO WITH4eCKMX 
CBORCTB, HO mexaSssecxse csoacTsa ero arum pe6pa H AsaronaAs 
paarnsusr. 

AHH30Tp0IIMA peartbsoll cpeilu 6oycAosaesa oco6emiocTama cocTa-
sass:suss ee aTOMOB snit moaexyA, xoTopme cams no ce6e moryT npea- 
CTaBASITI> amiaoTpoanue CHCTeMbl, T. e. HX CBORCTBa MOTyT 3aBHCeTb 
OT HallpaBileHMH BIlyTpH aTOMa HAM MO/leXyAbl. npH 9TOM, OAHaKO, 
HaAO 11031HHTb, MTO CBORCTBa H3OAHp0BaHHOTO aTOMa elite AVIeK0 He 
011peAeARIOT CHOfiCTB CpeAbl. 	 HaA0 HMeTb B BHAy, 
C0eAHHARCb B HeKOTOpOe HeA0e, HallpHMep 06pa3ya KplICTaAA, aTOM1.1 

(HAN MOAeKyAbI) MOryT BileBpaTaTbCH B COOTBeTCTByloine HORN (4Ali 
moaexynapsme rpynnu), xoTopme B pacnoaaramTca B yaaax xpncTaa. 
assecxoft pealems. Tax, nccneaosanse nps HOMOIHH AMCkpaKLIMH peHTA 
resoacxxx Arlen C HeCOMHeHHOCT610 HOKa3aA0, 9TO KpliCTanal lite.104H0 
TaAOHAHbIX Caffeft, HallpHMep KaMeHHaH COAb NaCI HAM CHAbBHH KC!, 
ripencTaansooT co6oll Ky6m4eogio peruency, B yanax xoTopofl note- 
mimics 110101 TaAOHAa CI H 00/ibi IHeA04HOTO meTana Nat (Ham Kt). 
CBOfiCTBa KOTOpbIX CHAbH0 OTAHIMIOTCH OT CBOfiCTB HeRTpaAbHbIX aTOMOB. 
Kpome Toro, KaKaaa Taxas sacTsna (aTOM, HOH H T. A.) H3X0AHTCH B 110Ae 
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4 136) 	 AHH3OTPUHNE OMAN 	 425 

oxpymaunuilx ee uactnu, xotopoe 3aBHCHT OT pacnonomeHn nocneffinfx 
M MOHMT 6NTI, paammo no pa3HUM HanpuneHnsim. flosTomy CBORCTBa 

ffpncTanna moryT B BNCOKOR ctenenn 3aBHCeTb OT ero cTpylcrypu.TaK, 
yrnexHcnbal icanbuifftCaCO3 H3BeCTeH B BHAe AByX pawn:max xpncTan-
AMCKIIX 43opm—FICJIaHACK0r0 umaTa H aparoHnTa,-0Tantia101aliXC9 
B3aHMHUM pacnonomeHnem CBONX snemeHTon H B CHM C 9THM One-
Mown paamnumn CBORCTBaMH. IACRaHACKHft ulna/ oftnanaet MOT-
HOCTb10 2,72 H npeAcTaanaeT C060ft B ontmecuom cmucne ofuloocHut 
HplacTann, TorAa KaK aparomaT HmeeT BAOTHOCTb 2,93 H HBAHeTC51 onam-
4eCKH ABy0CHNM xplicTannom. 

tklinsotponna cpenu MOIK.eT 6NTb 06yCJIOBACHa KaK aHH30Tp0MHeit 

Cociammumx ee 4aCTHU, TaK H xapauTepom B3aHMH0r0 pacnonome-
Hml.flpH9TOMmotponHaii cpeAaMONCeT 6uTb nocTpoena H3 amootpon-
MAX gaCTHM HAN aaHaoTponHasi cpeita —113 4aCTH4 HaoTponHux; painfwm 
o6paaom BO3MOMUIN H HHNe KOM6HHaHHH. TaK, HetpyAHo BHAeTb, 4TO, 

Hanpnmep, moneuvia sonopona 1-12 aHnsoTponHa, T. e. csoftcm ee 
BA0Ab AHHHH, C0eAHHHICHMen o6a aToma BOA0p0Aa, OTAMIHN OT CBORCTS 

HO Hanpasnetnno, nepneummynspHomy K °cutoff AHHHH: noncipHayemocth 
moneHynm,T.e. cmeuleme 9AeKTp0Ha flOA BAHHHHeM aaaaHHoft 9AeKTIMI-

meacon CHAU BA0Ab OCH, HHaH, mem nepneHAHxynappo x Heft. Tem He 

menee, sonoponmuftras He o6napyminmeT aH1130TpOnliNX CBORCTB:BCaeia. 

CTBHe 6eCflOpHAO4HOCTH opnewraumi BOA0p0AHNX moneHyn ycpenfieHnue 
csoftmaraaa OMMEMICMCHHAeHMPIHNMH110 scenanpanneHmim. ECAH 

BOAO6Hbleamotponliuemonetcyau ormeHtHpyicacsonpeseneHHum °ripe-
30M, TO H infects° B uenom oftnapymnimet aHH30Tp011H10. 

140A06HaH opHeuraumg Hepenuo Ha6nionaeTai seufectse non nen-
CTBIleM memmyrdoneicyagpnblx can (HpacTannb0; HHorAa oaa itoweT 

6bITb ocyniectimena 110A BAHHHHeM BHeli1HHX BO3AefiCTBHft (HCKyCCTB6H- 

ammoTponiffft. KoHeinfo, BO3MO/KHO flume coxpanenne Haotponmax 
CBOHCTB y upticTannnifecunx Ten, T. e. ripif neuotopom perynnpHom 
pacnononnun aTOMHNX rpynn. Tau, HanpHmep, KINICTaAAN KaMeHHOR 

COAH HAN CHAbBHHa, npencTasnamne CO6OR, KaK yam yHOMHHaApCb, 

icyamecicym peniemy, nocTpoeHHym H3 HOHOB 	(HAN I<+) H Cr, 
HBASHOTCH onTmeculf naotponHoft cpenoft. 	avant B TOM, 4TO 

HOHM, 143 xoTopux nocTpoena pemeTica, CaMH no ce6e ofinanamt H30- 

Tponlimmli CBOACTBaMH, a onaronapn 1,1X cHmmeTpniinomy pacnonomenino 
B yanax ity6Hilecuoft petneTioa BO3AeRCTBHe oHpywamlaxx 4aCTHM TaKAt 

oicasuimeTcs He aunicaumm OT nanpasnenHn. ECAH neffoopmaposaTb xpif-
man laimeHHoft COAH HAN CHAbB0Ha, HanpHmep cwnman ero B OAHOM 

Hanpaanum, TO Hapywaetcs CHMMeTpHR B pacnonoweHan HOHOB H 

CTaAAN CTaHOBSITCH Aaoaxonpenomnsammam. 
3aMetlaTeAbH0, 4TO IcameHHan COAb H CHAbBHH AMOT ssoliHoe arm-

npenomnefine npoTHsononomnux 3HaKOB. IrtleT CBH3aHHOTO C Aett0Op ■ 

mauneft mailman H3MeHeHHH memnymoneicynapHux CHA nomionneTuaile-
CTBeHHO 061,51CHHTb 9TO paamme; OAHaK0 fum icomectifeHnoro HCTOA ■ 

KOBaHHH Ha6monasuunxcn summit BILIIMOAHTCH A011yCTHTb B AaHHOM 
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426 	 OCHOBN KNICTAMOORTIEH 	 Irn. xxv 

carme BO3HHKHOBeHHe HexoTopoi amorporm H B muux uomax noA 
AdicTimemimemnero CWaTH51. 

C Apyrcal CTOpOHIA, H3BeCTHO mHoro cnyvaea, xorAa amsoTponHH 
HpncTanna MOWCT 6HT6 HOAHOCTMO 061,51CHeHa paanHimem no pamum 
Hanpalmenium memAymoneignopmix CHA, 06yCAOBAeHHUX aHH30Tp0MHAM 
pacnonom'eHHem HOHOB B KINICTUAAH4eCKOR pemence, npimem cam HORN 
MOryT C4HTaT6CB BROAHe H30TpOHHHMH. Talc, 6u110 Holtman°, 4TO 3Hip. 
4HTeA6Hafl 'MCI% ABORHOr0 ripeAOMAeHHAHenpaminblimx ignicrannoaaalm- 
CHT OT AX crmcrypm, a He OT ammoTponHH atomoa; TO4HO Tatc we 
MMKHOBU4HCAHT6ABORHOenpuomneme xplicTaAnopHcAaHAmoro LunaTa 

aparoHHTa, npHHHmaa Aonyinelme, 4TO CaMH HOHM OCTMOTCH imoTpon-
HNMH H auuaoTporms ROAHOCTMO ooycaomella 3aBHCHMOCT610 meamy-
monduAapHmx CHB OT HanparmeHHH, T. e. 061HCHHeTCH upyl(TypHumH 
CBORCTBaMH HplicTanna. 

C onmecxoll TO4KH quasi maotponma cpeAm xaparrepHayeTca 
paammoft HO pamoom HanpaHaeHHam CflOCOHOCTEM cpeAu pearHporiam 
Ha AcHcTaHe riaAammuero coeTa. PeaKHHH 9Ta COCTOHT B cmemeHHH melt- 
Timmer= 3apsmoH ROA AencTamem ROAR ateronfl BOAHM. )11151011TH4eCKH 
aHH3oTponnux cpeA Hummima CMeLHeHHH B none AaHnott HanpomeHHocTH 
3aBHCHT OT HanpameHito, T. e. Ainnetapimecoaa HOCTOAHHaR, a cAeAo- 
BaTedbHO, H HOKa3aTeA6 npenomnem cpeAu 6yAyT paannum AAR paa- 
HIAX HaripmeHHH wielapitmemoro oel(Topa CBeTOBOR BOAHM. Apyriain 

noHaaaTenb npenomneHvm, a umAosaTeabno, H CKOpOCTb cneTa 
MBHCRT OT HanpaimeHHH pacnpocrpameHHA CBeTOBOR BOAHM H HAOCKOCTH 

HOAApHBaHHH ee. Flowromy AAR aHH30Tp0HHOR 
cpeAm BOAHOBaR numpxnocTb, T. e. nompx- 
HOU!), AO HoTopoft pacnpocTpaHneTcH 3a 
spew( It coeToHoe s036THAeHHe, Hcxon,autee 

5 	H3 TO4KH L, OTAH4Ha OT apepH4ecx01, Xa. 
pal(TepHon Ana ImoTponHoti cpeAu, rAe CKO• 
pOCT6 pacnpocTpanemo v He 3aBHCHT OT Ha-
nparmeHrio. 

B Mall C 9THM CTOHT OAHO npattHe Ham-
Hoe 06CTOBTeAKTB0. BOAHOBOR (0130HT 3a-
AaeTCR B HawAoH TO4Ke BAOCKOCTWO, xaca-
TeAbH0 K noimpxHocTH BOAHM, a HanpameHne 
pacnpoupaneHHo BOAHM—Hopmansto K 9TOR 
nonepxnocn. B cnymae H3oTponnofl cpcau, 
'coma sonHolmil nompxnocTb HmeeT (popmy 
upepu, Hopmanb x Hume coonaAaeT C ny- 

40M, T. e. nimen, WM, looTopoR pacnpocTpumeTca CBeTOBOe B03- 
opicAelime H HoTopaa npeAcTaeneHa paAnycommenTopom, npoimAeH- 
HUM H3 TO4KH L K COOTBeTCTBylOLLIeR T04Ke BOAHOBOR numpxHocTH P 
(pnic. 277). Ho AAA AHH30Tp0flHOft cpeAu BOAHOBaH nompxmocTbOTAWIlia 
OT upepHoecnon (pHc. 278) is Hanparmenne pacripocTpaimmot numpx-
HOCTH HOCTOBHHIR clIa361 (Hopmanb N K BOAHOBOR inmepxnocTn) He 

PHC. 277. .71y9 S n nop- 
mon,. N BOAHM B 14301)011- 

Ha cpene coananama. 
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cosnanaeT C Arlon S, ynashisalouunt Hanpaa.neHHe pacnpocTpaHeHns 
sHeprun (panHyc-BeHTop LP). 

Talcum o6pa3om, Ansi amooTponHott cpenbt Hano paaminaTs Hanpanae-
Ewe pactipocTpaHeHms (pant (HOpMaab N) H HanpasaeHne pacnpocrpaHe- 
HHfl 	(ATI S). 

nomme peuteHme Hagan)! o pacnpocTpaHernua BOJIHbI BmpucTannittlecHon 

peuteTne monceT 661Tb nonymeno, Han yEa3b1BaBOCb B OTA. VII, Etyma 
ymeTa enammoneRcumst BTOpHMHIDIX BOBLI, DO- 

cunaembtx neHTpamH, cocTaHnsnoumma pe- A 

weTHy. Ho BMeCTO pemeHns 9TOR sanasn 
nponie orpaHninnbca (popmaabHum npmemom 
maticeenaoHon TeopHH, paapelmaH ypanHenHn 
MaxcHenim cyneTom Tex oco6eHHocTeft nag 
ponnetapHnectcon nOCTOHHHOR B H, caenona-
Tenbllo, nonanaTens npenotanetum (n2  c) 
cpenb•, Horopue HamaanbmatoTcH ee twit-
CTal1/111 11eCKOR cTpynTypott. BaaronapH aHH-
aoTponH41 nitssenTpanecnon nocTosHHon 
CBH3b wacky nenTopamll 9.1eKTpH4eCEOPI Ha- BOBHhI B allit30TpOISHOfi CpeKe 

IINDEULHOCTH E H saenTplisecnon MK/VE- 

LUM D OKa3b1BaeTCSI 6ottee CJICOKHOR, Hem nag H30Tp011HbIX epeA. .11Ba 

usorponnoro Tena CBM3b 9Ta aneTcs cooTHonieHnem D = aE, rile a — no- 
CTOAHHaM, He 3aBHCMILMS1 OT Hanpattnenta cxanstpHas BeaHTIHHa *). FlosTomy 
senTop D connanmeT no HanpaHnemo C BBKTOpOM E. B cartae ammo-
TpOIRIOft cpenu 9TO, Hoo&He roHopm, He HmeeT mecTa. 

06uute 3aKOHOMepHOCTH, Hacatoutheca nasnenTputtecHott ILOCTOMHH011 

8HH30Tp011H0t1 CpCAbI, CBOAMTCM K B03M0NCHOCTM npencTamtrb BCIO COB0.• 

KyILHOCTb 31-lawman nnHaenTpnnecnallOCTOSHHOti npu ILOMOLLUI TpexocHoro 

9JUILICOHAa C NIaBHbIMII OCAMH a, p, T. 3HatteHma nmsnextpitmeemon 
HOCTOAHHOH Anil Jno6oro HanpasneHns smpawatoTca Ammon pannyca-
senTopa Haudero saanncoman, nposenenHorono.sTomy Hanpasaennio**). 
TpH 3Ha4CHHA ansnenTimnecnon HOCTOMHHOR a, p, T, cooTHercTHylouwe 
°CHM Haulero 9.1111111COMA9, BbIAelIMIOT TpH B3aHMHO nepnetinmy.riapHux 
TilaBHbIX HanpaHaeHHH B xpucTaaae, xapanTepaspounacs TeM, TITO AAA 

HHX HaripaBlIeHMS1 BeKTOpOB inenTpaHecnon HHAyE11,4111 D H saenTpnne-
CKOtl HarlpEiCeHHOCTH E coananatoT. BuCepem 9TH TaaBHbLe Hanpasaemin 
sa OCM icoopaHHaT x, y, z; cooTHeTcTspoutHe magentas! ams.geHTpatte-
CEOH HOCTOAHHOH yno6Ho o6oatia4arb Mepea By, az  BMeCTO Hanticatt-
HbIX Bbillle a, (3, T. MM 6y.rtem Ha3bIBaTb MX Ma81.161.4111 3Ha4eHHAMEI 

*) a MONSeT aamicerb OT KaCTOTM snexrpatmocoro HOAK MM 6y/em noxa 
paccmarptmann. JIH1116 moHoxpomanitieciadiCBeT, OVIOIELIB naplemie 3aBlICHMOCTIT 
OT qaCTOTIA AO OTA. IX. 

") BUNKUM:4 sTOTO poaa, COBOKyTtliOCTb 3Ha4eHHA KOTOpIDIX moxeT Oblrb 
npencTanaeHa B Envie ananncowta, BOORT Ha3BaHHO mett3opoe antopozo panzer. 
Taimm oopaaom, onnmeocag alimorponlin cpeAu xapaxTepplayeTuf Teuaopom 
Allanelapnveccori nocrommoii HRH 9.1111XOCOIMONI tunnexTpageocoil nocrommoil. 

Ppm. 278. ilyq S H Hopmaab N 
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PBC. 279. B ammarponHoR epene HanpaB- 
aeHHa Bexropoa E H D He coinimaior. 

428 	 OCHOBM KI°HCTAAJ10011THKII 	 [rn. xxv 

nmsnewrpHmecmoR rIOCTORBHOtt. 0603Ha4arl COOTBeTCTBy1011We Homnomenna 
ttexTopoa D H E vepea Da, Dv, Dy  H Ex , Ey , Ey , MM mowem Hao6pa. 

ynomsniyToe BbiWe CBORCTBO NIRBHIRX Hanpaanemift (coanmeHme 
HanparineHHR BexTopon E H D) H mike cooTHoLueHHR 

swEw , 
DE a 

Dy =ezEz . 

Tax Haft ea, ey  H ey  He paBlibi mewny C06011, TO RIM Bcex Hanpa- 
BneHHR B xplicTanne, 'Tome rnaanmx, D H E He coHnaHanyr mewAy 

co6oR no HanpaBnemno*). }UR- 
CTBHTentWO, ecna no HeKOTO-
pomy manpannemo HeRowyeT 
snexTpHmecxoe none Hanpmen-
HOCTH E, cooTseTcvapoutee 
Reline Hmaymin MO)KHO nOtly-
MHTb caenylouxam o6paaom. Paa-
nOWHM none E Ha KOMn0Heling 
Ex , Ey , Ey  BaGab rnammx oceR. 
'Calcium H3 9THX KOMII0HeHT 
06yeROBHT BK0/11, oceR cnarato-
mime HaayKIIHH Dx =--sa,Ex , 
Dy =--eyEy , Dy =---evEy . Peayab-
THpyiontHR Bewrop D nonyvirrcH 
npocTum notrpoeHmem. PHC. 279 
110Ka3biBaeT, RTO E H D He COB- 
nanny'. no HanpaBneHmo, ecatt 

ea„ ey  H et  He palm, mewny co6oft. Hao6opoT, ecnn ea  = ey  = es  = e, 
To HarifpneHH51 E a D nem coanagaroT mexay CO6OH H OAR Jno6oro 
HanpaBneHHH eD, T. e. cpena SIBftereff H30Tp011HOR. 

Honing monexpmpHaa TeopHH aOrnicHa, FICX0OSI H3 oco6eHuocTeft 
nonsgmmumi monexya cpenin, o6ycnosneHHux HX trpoeHmem H cne-
imianbHb1M pacnonowenHem, itaTb 1303MeoicHOCTb BlitiliCattrb 3Hatiefula Tpex 
rnaBHMX nmsnerrpHmecxxx HOCTORHHICC So, By, at  H pacnonowernte oceR 
9/141111COHOK nusnexTpamecHoR 1101:TORHHOft OTHOCHTeAbH0 xpmeTannorpa-
OHmecxxx ocett. 

§ 137. Onnigeoute CBOINCTBa al11130Tp0HHOR cpeau 

VIcriOribsysi crifiab meacoy D H E, XapaKTepHaylOilly10 amooTponapo 
cpeny, MO)KHO npumemn B nanbHeRinem tpopmamaylo Teopmo Maxc-
Henna, cocTaBilli coOTBeTeTigiOurHe ypasHeHHH, npinem B HamecTBe oceR 

*) HecoanaoenHe Hanpaaaermii E N D meet Ann liplicram000rrrHail Hpea-
Bu4aiiii0 antHoe anagemie, smacHaemoe oaabine. 
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§ 137] 
	

OUTiNECKHE CBOACTBA AHH3OTPOLIHOli CPEATI 	 429 

Hoopaimar pLo6Ho nuoparb rnamme HanpameHHH atonummecHon 
HOCTOAHHOL He nponsno.na coornercrnyloulero HccneHonaHna, orpaHH-
414MCA coo&HeHmem peayabraron. Pemerme ypantmmin Ma)(mama 
aHasorponHon Cptabl B OTJBOHle OT coornercrnylotHero peummin ana 
1130Tp0BH011 cpeam xapaHrepHayerca caeayiouoima OCO6eHHOCTEMH. 

1) Ilo aaHHomy Hanpannemo N nnockaa nonapmsonanHaH nonHa 
pacnpocrpaHaerca c depot pasamnimmu 4:430BbIMH CKOpOCTSDAH, COOTBeTs 

CTB3OOLOHMH anym paammum Hanpannemm KOJIH6aHHH sneHrpimucHoro 
°um marHurnoro) BeHropa BOIIHbl. 

3TH B.Ba OCO6OHMIX Hanpannerma H0.11e6aHHA OripeJlOJIAIOTCH csoncrnamil 
cpeam (HpHamm) H B3BHMHO nepnermuutynapHm menu)/ CO6Ott• FIOJIHPH-

aosaHHaR HmemmaH Kone6aHHH, napannenbHue Harcomy-aHoo H3 

Pnc. 280. Pacnpoctpane- 
HHe CBeTa B ainnotponnon 
cpene. Bontra no.ronmosa- 
Ha WM, aucoro H3 mo- 
wn HanpanneHHA HpH- 
cTanna--xapaxrep Hong- 
pnaaunu BOJIHN OCTaeTCH 

Hell3MBHHb1M. 

Puc. 281. Pacupocipme. 
Hue cum B amoorponHofi 
cpeRe. HanpasneHue no-
Juipmanunt He coananer 
HH C OVUM H3 rnasHux 
Hanpaunenul Hpuctanaa — 
xapuTep noanpuaalmn 
BOJTHO meHneTcH no mepe 
npomunotierna B cpw. 

nix anyx HanpanneHHH, pacnpocrpaHaerca gepes npHcrann co amen 
CKOpOCTb10, ocrasascb 11,BOCK0-110.101pH30BaHHOt1 (pile. 280). BonHa C HHIAM 

HanpanneHmem Hone6am 6yaer no mepe npoHHHHoneHma B HpHcrann 
npespauaarbca s simmnranecHym c merunolimmHcH napamerpam %Tyumen. 
ilencrinuenbHo, ecnii nepnoHavanbHoe Kone6aHHe OP cocranner yron 

c rtasaHHumu ocooeuHumm HanpanneHaam /U3 Ca TO mown() pas-

AWICHTb ero Ha Ana, OB H OL), pacnpocrpaHmoumcH c pasHmmH CKO-

pOCTAMH cnenonatenbao, HpHooperaioutux pa3nocn (pc. 281). 
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11 

Ppm. 282. B3affnmoe pacnonoweime Belc- 
TopoB E, D, S N. 

430 	 OCHOBbl KNICTAAJ100IITHKH 	 [rn. xxv 

Tampa o6pa3om, naocmoe moae6anne OP opespaumeTcH B easnanTnHecicoe 
c Henpephamo HapacTaimnefl pa 3HOCTWO (paa memcay KOMHOHeHTaMH. 
Haaumie aayx oco6emmix (raamiux*)) HanpanaeHM1 moae6amm, COOT- 
BeTCTB3n011114X amym pa31111M CKOpOCTS1m, 06yCJI0BaliBaeT !mamma aeoa- 
H020 npenomanua, 011bITHOMy onncamno moToporo nominal{ OTa. IV. 

2) B nlIOCKOCTH BOJIHOBOTO 40p0HTa, T. e. B NJIOCKOCTH, riepnemaHmy- 
JuipHon K N, pacnoacomerna BeKTOO D (s.rtemTptmecmott yitaylaIHH) H Ben- 
Top If (martmTnoti HanpfnKeHHOCTII), KOTOpbal coanaaaeT c BemTopom man- 
MITHOH HIlayKIJIHH B-= pa, H60 P B °Hume .3.1151 seem cpe,a palm° 1. 

BCKTOp axe E (a.rtemTptmecican Ha- 
npsoKetwocTb), He coanaaatonant4 
c D, o6paayeT c N yr0a, OTJIH4- 
HbIN 

 
OT npnmoro**), 	moraa 

cosnaaaeT C mown H3 oceil axon- 
COnaa aH9J1eKTpH4eCKOR nOCTOSIH- 
Ron, E H D coanaaaioT mexcay 
co6ott no Hanpasammio H o6a pac-
noaararoTCA rieprieHanKyaHpHo K N. 
OOa aemTopa E H D Hceraa nep-
nenanicyasipml K H, Tam VTO °Uwe 
pacnoaoncenne BeKTOpOB COOTBeT-
cTeyeT pHC. 282. 

Tamar 06pa30M, naOCKOCTb 
cppoura BOJIHU, pacripocTpalono-
macs! Ba0Jib N, ecTb na0- 
CKOCTb DH, H cceeToHoll aemTopm 

Haripamieu nO D, a He no E, KaK Mbi noaaraaH paHimie ARA HSOTp0IIH011 
cpeam, Lae mammy 9THMH nanpaaaeanamm HeT paanumna (OIMITE4 BHHepa, 
oTa. IV). OallaK0 H nnOCKOCTb Elf, nonepmyran Ha yroa a OTHOCHTeJIbHO 
EMOCKOCTH MpoHTa DH, HmeeT cymecTeeHHoe anamemm, n6o Hopmaab 
Het onpeammeT HanpanaeHne nOTOKa nytincTon simprmi, Hecomon ammon 
(HemTop Ymoaa— HONHTHHra S), T. e. Hanpasamme cHeToaoro aria. LIR 
naoTponnon cpeabl nyu u uopmadu, K clopoHTy BOJIHbI coaaaaaaH, ttho E 
14 D Inman ananiaaonbae manpaeneenn. B aHH30Tp0IIHOn cpeae 9TO }meet 
mecro, TOJIbKO ecna N HanpaHaeHo Ba011b o.aHoro H3 Tpex rnaammc 
HanpaimeHnit mpticiamm. 

HTOK, HanpasaeHrie pacripocTpaHemm Oa3b1 BOJIHbI (Ba0Jib Hopmaan N) 
H Ha npaaamme pacnpocTpaHemia aueprim nommi (Haoaa aria S)He coana-
amoT mammy co6otl. IC aTomy BbIBOay, noaymermomy nyTeM nccaeaonanun 
aatcomon saewrpomaronTnoro noun B ammoTponHo2 cpeae, MM npiamala 

x) 3TH M'ABBHMOD Hanpasnemia icone6anag HIM noaapnaatont BOJIHbI B icon-cranae He caeayer cmeunmarb c raaactimn nanpaenemiamn xpacraana, onpeAe-
anembnm OCAMH snamicolua Aionexipatiecxoil HOCT05111110/1 

ss) TaIIHM o6pa3om, seicrop E ae nepneruunty.anpen K Hanpaenetuno pac-
npocTpanelma BOJIMbl N, T. e. Bonita He Crporo nonepecnia B TOM cmucae, mamoil nonami aromy TIOHATIDO Ha mp. 40 (cflocHal. 
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g 	Z 

Pm. 283. Hamm/lemma v' 	v" c nOmOixbio 
93:34nComya 4:Tette:in. xx, yy„ zz —rani-rue 
Ocx wunincOnya; OS —BanpaBaemie pacnp0- 
cTpaHexxx nyveri; S/S"S'S" — salmindmeocoe 
cetieffite, nepneumxyanpHoe K onpeAe-
asnomee CBOHM11 rnambnui emu)! SIS• SffS" 
HanpumeHHe Kone6alimn BeicTopa E 3liatieHme 
nytteeha utopocTeti pacnponpaHerma ceen 

VI II V". 

§ 137] 	MITINECKHE GBORCTBA AHH3OTPOIIHOR CPB3b1 	 431 

porthole, H3 npocToro paccmoTpenam cpopmu nosepanocTit BOAlibl ATM aH1430- 

rpormoi3 cpeasi (cm. § 136). CKOpOCTb tkaasi q, namepetumo 1321046 nopmaan, 
6yaeT OTaH4aTbC51 OT CKOpOCTH CBeTOBOR soeproo v, namepeotton B.4011b 

aria, TaK 4TO q=v cos cc (cm. yr' pamoteone 188). Boym 3HaWHIM( CKOpOCTH 

cpponTa no oopmaan, q' , o6ycaonaloaleautm anontme aymenpeaomae- 
Hoe, COOTBeTCTWOT H atia 3HatieHHR CKOpOCTH Opotrra no aymy, v' H 

3) /Jae cxopotra (q' H q" Han V' a v"), xapamTepaspoutue pac-
npocTpattentle caeTa no xalcomy-ati6o nanpanaethuo B xpocTaaae, Nano 
max H manpaaaeonn lcoae6amitt COOTBeTCTB)3011(HX BeKTOpOB (D HIM E), 
swam° tiatITH opt nomows npocTux npaalta. Flpaothrth 9TH, Tax ace max 
• oce peutemie outwit' pacopocTpalteltho can B xpacTaanx, 661.3H 

anepasie pcoaaou 43peneaem opomemffeastio x saelapomartarrooll Teo-
putt cam moryr 6bITb 4)opmyampoBansi caeayloutom o6paaom. 

LIAR onpeneaetala aymeaux coopocTen Vf 11 Tit B xpocTaaae floc-
110J163yeMCH BC110MOraTeabHOR nooepXHOrThIO, Hocooten oanaaantle 
saaonconaa 4peoena H supawaemoil ypaintelthem 

exxs± syys+ yzza = const. 

3aecs sw, ay, ez—rAaBHble 3HalleHHfl ansaexTpomecicon 110CTOAHHOil, 

▪ ypainteone saaancowth oTtlecetio K NiaBHbIM OCSIM. B cnay COOTHO- 

c 
tuelmo n =11; , rae 	—v 
(v— aymeaaa CICOpOCTb B opt-
mane), ypaolteone (137.1) 
smooth nepenticaTb B onae 

n2xx2±n2yy2± 

±n2zz2 =const, (137.2) 

RAH 

2 	22 
(187'3) vs 	c 

toe 	ti?— num-1w aim- 
venom nomaaaTeam npeaomae- 
HIM a vw, vy, vs— ramble 
aymessie CKOpOCTH, FlpH4em 

tnapaatentle (137.3) oopmnpo- 
Barth TaK, 4T0619 IlOCTOHHHafl 

1 	, 
paaomaacb 	CKOpOCTb 

caeTa B nycToTe). 
aaanncoaa 4Teneam cay- 

• KaK northaaa 4>peneab, 
*an onpeaeaeffito nymeaux cicopocTen v' vif no mo6omy oanpasaeintio 
• mpucTaaae c nomoutsio caeaylontero nocTpoeoust. Flpoanaem cemelme 
saanneona, nepneaanxyamplioe x manpamaeonio, HAW% itoToporo pac-
ripocTpaomeTca CBeT (pac. 283). CV-lel-114e STO, Booenne r000po, 6yonT 

(137.1) 
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432 	 OCHOBbl HPHOTAAHOOHTHKH 	 Ira. xxv 
IANTI3 (Doppty saminca, rnaanme inn uoToporo S'S' H Sh'S"asammito nep-
nenauxynapnbi. Hanpaaneune 9'1NX ocen (S'S' H S") Amor nanpannenne 
none6anun Berropa E AByX BOJIH, nonapnaoaatunax B331114H0 nepnemalitty• 
Jigptio H pacnpocTpamonumcsi nAonb OS, a NJIIIHN nonyoceft (OS'. ti; 
OS 	 v")—nyueable CKOpOCTH 9THX Aayx BOAH (NCJIPI 110111,30BaTbC1I 
=umpa)cenmem (137.3)), coomettrapoulme noxasaTenu npenomnens 
oynyT: 

C C. 	 C = , 	- 
V 	 V if  

f10a06innm 	06pa3om MOWHD COCTaBliTb ,  Apt/loll:Lame 11 0 CKOs 
pOCTAX pacnpocTpanenua tkasbx (BA0Ab nopmanu N). AAA sToro yAo6- 
free Ha1011630BaTO C333311Hy10 C stunincomaom •peneau acnoMoraTeni,- 
Hyo nohepxnocTb, TaloKe HMelOnjylo BHA snnuncouna, Homier() 
}1331331-1He 9AJHHCOHA3 HHANICCOB (HAN 911AHTICOHA3 nopmanell) H BE1pa- 
waemoro ypainierniem 

xa 	 z2  , 	d- --==const. 
Ex  ' Ey 	Eg  (137.4) 

floaTopan no OTHOIIICHHIO K 9J1J11411COHNy HHANKCOB nocTpoetwe, 01111- 
camioe Bum, MBI nattaem, tiro 9nTHnTHleCKoe cayenne erG, nepnen- 
AmuynapHoe x . natomy nanpaanemo pacnpocTpauenuu ON, yumneT Aaa B331114110 nepnentoucynapnmx KOJIN63111151 Betcropa D, COBIL3ANKHLINX 
C OCAMH snnunca, a NAHHbI nonyoceti 110313011HT BLNINCJIHTb anagenus 
COOTBUCTBy1011.01X atopocTeft H 

§ 138. HOBepAHOCTb BOJIHM (nrieBaH) H noBewatocm nopmandi 

ECJIII MM BbHICAHM, 110Ab3y51Cb CBORCTBablH xpucTanna, RAH flame. 
pot 9uCnepuMenTanbno snamernia Ay4eBbIX caopocTen no BMA manpaa-
AeliliflM, TO MN moucem nocTpown. nosepxmotrb, AO KOTOpotl NORAer 
K momewry t caeToaoe aosoymmenue, pacnpocTpausnouleeca 113 TO9KH 0 
xpucTanna. JELAB 9TOR menu HAN° no tno6omy nanpasnewno OTAONCHTh 
otpesuu, nponopunonanbuble 12't H Tit, rite v' nymeable 
CICOpOCT11. n011y9HTC1I nosepxnotrb C Aayma BOAOCTSIM41, soo6wa roaopu. 
NOBOAbH0 cnownoro Boma. 

HeuoTopoe npencraanemie 0 Blue ;Irma nosepxmocTu MO)KHO 
COCTaINITb•110 TpeM rA3BMAM ero paspesam, HOpMaAbHbIM K F.3313111,01 
OCRM 9.ruiuncouna 43penena, HCH0J1b3y51 nocTpoenue npeAmaymero napa-
rpacpa. 

Haunem C paapeaa nopmanbrioro K OCH XX (Hanpmmep, Hanoi:um-
weft), T. e. newantero B IINOCKOCTH YOZ. C 1101401111,10 nocipoenns 
(Ppenena Hatittem, 9TO B.30/11, OZ Arm pacnpocrpausnonu co cuopo-
CIAMIL onpeAenuemumu Amnion OX(=a) 11 OY(=b) (pac. 284, a). 
awn 0 Y coomerrapomme CKOpOCTH 6y.ayT OX(= a) H OZ(=-C). 
❑ oaopaquaan cayenne 4:Tanana 0110110 OCH OX, MN sacTaanm nopmanb 
sToro ceuerma npotint ace n0n0MCemi$ mexcAy OZ u OY H Talcum 
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§ 138] HOBBPXHOCTb BOAHN (AYNEBAB) H HOBEPXHOCTb HOPINAAgti 	433 

o6pa3om nonyaHm anaemia acex nap apical:az cxopocTerl paccmaTpH-
Baemoro pa3pe3a; nocaonbay oana H3 men cppene.rteaa ceaeHma ace 
apema eCTb OX, TO, alle,A0BaTeAbH0, oama 143 9THX nyaeaux caopocTen 

so seem pavan YOZ ecTb a, apyraa ace npo6eraeT ace anaemia 

mammy b H C. Talc nonytmeTca pa3pea, cocrosnuel H3 Kpyra paamyca a 
• annanca C nonyocamH b H c (H3o6paacemintl Ha pm. 284, a), npit- 

Mem HanpameHma Ito:mow-nal B mammon nape ;men aaHHoro Hanpaa- 

ACHHH, 6yAy4H B3314MHO HepfleHAHKyAtipHb1M11, corm-menu TO4K3MH 

H unpuxamH. 
COBepWeHHO aHanorHano Hanaem pa3pe3, nepnemaHaynapHmn K Harr-

meHbwen OCH OZ (nnocaocTb XOY): 33CTBBAHA BpalBATbCH ceaeHme 4:Te-

Nana OK0.30 OZ, BOAy4HM pa3pe3, H306133/Kefflibal Ha pac. 284, 6, COCTOH-

WNN Kpyra paaHyca C, neacautero Harpy' annanca C noayocamu a in b. 

12 

\ 	 M 

X 
	

0 L 42 

a) 
0) 

PHC. 284. FloaepxHocrb B0.1111b1 B KBy0CHOM KpvicTanne. Celle/MA BOnHN, Neprtell. 
AnKynApHble K FAABAbai OCHM SaaHHCOHT2a cppelleAA. 

Pa3pe3, IleprieHAHK3MApHIAN K cpeaHeR OCH OY (HAOCKOCTb XOZ), 
nonyvaembirl apauletmem cevenHa OKOAO OY, am' apyr paanyca b 
snaHnc C nonyocamm a H C, acrropue, O4e5HAHO, nepecematorca (m6o 
a > b > c), aaa noaa3aHo Ha prIC. 284, a. 

ACH3e HpeACTaBlielThe 0 HOBepXHOCTH BOAHN MOAN° COCTBBHTb 

N3 pile. 285a a 2856, npeacraansnownx TpentepHylo moaenb H nep-

cneranwe Hao6pmeHme Tpex rAaBHbIX CetleHHR ArleBOR HOBepXHOCTH. 

Blleuman nosepxHocrb oraanerwo Hanommaer 9.11.111HCOHA, HO 06A33.3eT 

tleTblpbMA B0p0HK0061333HbIMH yrny6neHHamm B Totwax, COOTBeTCTBy10- 

WHX M H Al' pac. 284, Hanoao6He yrnyonemin Ha H6noae. TOLIICH 

NepeCetleHHA Al H MI  pmc. 284 COOTBeTCTBylOT TO3K314 plc. 285, me 

IilleInHHH H BtlyTpeHH5151 110.110CTH BCTpellalOTCH, TaK 4TO II0 Hanpaane- 

Haan MM H M'M'  o6e CKOpOCTH pacnpocTpalleHma caeToaoro ao36y-

KaelTha OAHH9KOBbi (7.,=--  V"). 3m HanpaaneHua Ha3b1B3FOTCSI OttMlIge-

CICUMll OCRAW *) KpHCT3A/13; OHH pacnonaraloTca cammerpHano OTHOCH-

TenbHo rnammax HanpaaaeHatt apucTanna. 

*) Mx mom nammaxyr onniveciainn OCAMH neptioro polo RAH 6upadua-
/MAW, 11T061.1 OTMenerb, 4TO OHH COOTBeTcThylOT paeeticray Arieeux mopocrea, 

28 33K. 2178. r. C. aatac6epr 
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434 	 OCHOBH APHOTAAA0011THKH 	 xxv 

BenkninHa yrna MBWAy KANN y pd3HMX HpHuannors paanma. MK, 
AAA Igq03 oria. paella PIT, a AAA FeSO4 85°27'. B npogenbuom cny-
tme yron meucay OCAMH CTAHOBHTCA pautimm upuo, o6e OCH CAHNIOTCA. 
Tam upucTanam HABMBADTCA 001100CliblAill (lamput uenaucuuft lunaT 
H Ap.). Y_OAHOOCHMX ITHCTBAA0B TOLIKH A4 H All colulauaka c Dep-
1111411aMH, H Hama AsyxnoAocTHan nOsepxnocu, nepexoAHT B cormayn-
HOOT!, 9AAHHCOHAB spameHno H Luapa c o6uulm unameTpom a (HAN 4 
T. e. mm noarmem nonepxllocm BOAHM oauoocuoro xplicTaana 
C OCHO a (HAN 4 

OnHcaHHag nonepxnoub BCT6 
noriepxHocTb CBBTOBOH BOAHM, HAN 

PHC. 285a. Tpexmepnasi mcweab 	Pnc. 2856. nepcnexTionoe nao6pa- 
nonepmtocm BOJIHEJ B nayocaora 	IKeHtle Tpex raasHmx cegerunl nosepx- 

xpucTaane. 	 HOCTH GOMM B ABy0CHOIN ApH6Tanne. 

uyieulau nouepxuocrnb. PaAmyc-sexTop, npouenernimil H3 0 (pHc. 286, 
BOpXHAA LIBCTO K A1060fi TOKKB nosepxHocTH BOAHM, npeAcTanuneT 
co6on HanpameHne Aria S. IlAocxocin we, HacaTeabHme 	nosepx- 
HOCTH BOAHM B TOKKC nepecenemin ee c S, cyTb nnocHocTH nonuonoro 
(ppoHTa. ilnym nyHam (CO CKOpOCTAMH VI H V"), HAyumm no oduoaty 
u madly me manpameuulo 	COOTBBICTBylOT nee He napanaenbHme 
Heway CO6OH NAOCKOCTH tponAa (c HopmanamH AT, H 	pacnpo- 
cTpanniolunecH co cnopocTsimil 	n q". Hao6opoT, no nwoomy Hanpa- 
memo A/1,2 (pHc. 286, HHWHRA (=TO HATT Asa napaAileabHux 
(ppoHTa BOAH (C paaHmmH CKOpOCTAMH q' H qff), KOTOpMM COOTBBICT- 
eym Asa Aria 	H 	o6paaylounix neHoTopmfl yron Apyr c Apy- 
(OM H nmelouoix CKOpOCTH V' H V". 

Hamay c Ayueuou nocepxmootam (reomeTp(mecxoe mecTo KOHHOB 
Arid!) mowHo.nocTpotim nocepxuomb nopmaaea (reomeTpHneme 
mecTo KOHHOB Hopmanen). Talc Ham, H000nte roaopH, yron mewAy S 
v N HeBeAHH, TO panAme mewAy (popmamn 3THX noaepxHocTeR He- 
3HHEIHICAbH0.)1,AA ABy0CHOF0 HpncTanna OBAT6 noArmeTcs CAOWHHA 
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§ 139] 	 OAHOOCHNE H ABYOCHNE KPNCTAAAM 	 435 

apyxnoaocTHaa nompxHocTb C 4empbmaT04icam0acTpe4mo6e0x 'MAO-

cTen (anaaorimmx Al H Al' pile. 284). lianpamerma, coeaHHamme 
nonapno 9TH TCOHCH (auaaorimme A4A4, M'M'), smmons' Hanpume-
mom coana.aaiouuix HopmaabHux caopocTeR H HH3TABMOTCH onntuge-
=MU OCL4IU entopozo poda, Hag 6uuopmaAgmu. Hanpaanemm NX 
H0o6we maao OTAHUETCH oT Hanpamemin oceil nepBoro pona. 

Pm. 286. CooTHOweanenyveil S H ftopmanert N 
aintaorponHoil cpeAe. 

ROHM-10, BMeCTO Toro wroom CTp0HTb noaepxnocts nopmanefl 
nyTem npeo6pa3oaaHria arleaoR nosepxmocTH, MO>KHO 6mao 6u HagaTb 
C nocTpoeHma noaepxHocTH HOpMalla, HCX0aH H3 WIRHOCOMad HHaeK- 

coB H nonbayacb nocTpoeHnem 4)peHeaa Ana oTmcaamia nap magemift 
q' H e. llocTpoma nompxHocTbjlopmaneR, T. e. reomeTpmecaoe 

mecTo monitor) nopmaaeR, Mbl nyTem commenTaymulero npeo6paaoaa- 
HHa mormi 6m nepeRTH K JIyveBOf noaepxHocTH(reomeTpwiecHoe mecTo 
KOHROB ayveR). 

§ 139. OmmocHme H Amy0cHue apHeTaanu 

MaiumaeHHoe B ripowAyumx naparpaMax noxammwr, vTO peme-
HHe 33aH4 KIM4CTHAJI0OBTHKH MOWCT Cibub npHeeaeHo K nocTpoemuo 
HeKOTONX KnOmOraTenmiux naimpxHocTeR. Mu paccmoTplim Ame H3 

HHX: SaaliBCOHA CppeBeaH (RAH nyveR) H simmicomi HHAeamm (Ana 
HopmaReR). 110HATH0, 'ITO ace acnomoraTeabHme nompxHocTri =BMW 
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436 	 OCHOBbI KPHOTAAROOLITHKH 	 Ira. xxv 

mum Co6o11, Talc 4T0 3HaHHe IDAHO* H3 HNX nomaneT 60/fee nun 
meHee CACOKHUM nyTem HaRTH H OCTaAbHUe. Tem He meHee nplimeHene 
pa3AH4HIAX nompxHocTeR moHceT oxaaaTbcH noneamim npm paHoope 
OTAeAbHUX KOHKpeTHMX Saila% pemeHnx KOTOpUX C oco6eHHoR npo- 
cToToR moryT ebrrb HaRxeind nyTem 06cymmeHmx caoRcra noxxoximeR 
HcnomoraTexmoR nopepxHocm 

Ilpn HOMOWN 9AAHACOHAa (PpeHeax HeTpwato reomeTpmem HaRTH 
o xpmciaime Hanpaaaeue onTioleciox oceR nepooro poxa. OnTnme- 

OCH neporo poxa npucTaamcm co60R Te HarlpaBAeHHA B,KpH- 
cTaAAe, BA0A6 KOTOpMX 06e nymeaue CKOpOCTH pan' mew co6o6 

flowomy coraacno npaanny citemenx (CM. § 137,3) celie- 
fine samincoma, nepneunicynxpHoe K onTHmecHoR °cm neporo poxa, 

PHC. 287. Ortpenenence Hanpaanetimi onrayeacax oceit 
c HOM011eal0 9AAHHCOHAa tpeueas HAH sancrtconm 
HHAeKCOB; 011TH4eCKHe OCH nepnewuntyanpuu K xpyro- 

BUM cegelinam 9AABBCOHAa. 

ACIAMHO xapaicrepnsoaamcs paBeHCTBOM CBOHX nonyoca. llpyrHMn 
cnommn, 9TO cemeHae nmeeT 4JOpMy xpyra. Talcum o6paaom, Hanpaa-
Heim OUTHWCKOM OCR nepaor6 poxa cooTaeTcTayeT AHHHH, nepnem-
AnKyARpHOfi K wilyzosomy cemenmo samincomaa clveHeax. TaK KaK 
9AAHHCOHA HmeeT He 6oxbwe diux KpyroBux cemeHHR,pacnonoweHHwx 
CHMMeTpM'JHO OTHOCHTeAbH0 ere rAaBHUX oceft, TO xpncTaaa B CaMOM 
OfiUMM CATIae HMeeT use onrnmecHne OCH, yrOA MeWAy KOTOpMMH 
BaBHCHT OT 410pMM 9AAHOCONAH, T. e. OT caoRcTrixpmciaaaa(pmc.287). 

CymecTaoaaHHe ABy0CHMX ITHCTaAA0B eMAO yeTaHOBAeHe B 1815 r. 
BplOCTep0M, KOTOpMfi HCH0A630BaA AAR o6Hapywerix moor° naoR- 
Horo aymenpenomileHng oTxpuToe a 1811 r. Aparo someHHe oxpawm-
B3HHH zutomconpenomagicaunx aeutecTa,' nomeaternimx mexcay cxpenten-
mom' noaripHaaTopamn (CM. § 142). BprocTep, H3y4HB mune 150 
paanninimx xpncTannop, o6Hapywna, MTO HapflAy C KpHCTaAAaMH, 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



4 1391 	onHoocHbm m Amman mftmarAnnu 	 437 

noAo6HumH Empty turn mcnaHAcnomy tunny, m moTopomy npumennmo 
nocTpoetme rmftremca, cytuectmyeT Apyro6 THn npmcTannom, xapam-
remmymnuacm Amymil HanpannemumH, Hawn, moTopux He ma6maauca 
aaonnoro aynenpenomaenaa, w naaaannux no3Tomy divocaumu. 3ame-
aaTeabao, Lao BplocTep micTo mtumpnvectat cmor ycTaHowab, Hamm 
rmnu mpncTammitecuoft mimmeTpHH oTHoorrcH 	AmyocHum H 
• oAHoocHum apncTaanam, 	nonHom cooTmeTcumut c cospemermum 
pemeHHem woro monpoca. 

OTnpuTme AmyocHux HpmcTannom mmeno oven. 6onbmoe TeopeTH-
%Tempe manerme H anamane nocnymmno cHnbHum aprymeHTom npoTim 
sapommaanmenca tionHomo6 Teopmt. Ann JoyocHux xplicTannom onanu-
canoe', Henpmmemtmum nocTpomme rfonremca, c nomoimmo moToporo 
cm mcTomcoman Ha monHosom Hawke nnnemm AmoftHoro nyvenpenomne-
H1151 B OAH3OCHNX mimciannax, m, Talcum o6panom, um' to rammux 
aprymewron monnonoft Teopm noTepmn atom y6eAmTenbnoarb. Jimmy 
nomtnee, lona OpeHenb pa3aan atom mpucTannoonTmmy, OTKpUTHB 

BpocTepa cTano, Hao6opoT, OAHHM H3 6ABCTSIMMX noATimpuemin 
nommmoft cncTemu. 

ECAH o6a xpyroaux cancans' sananconaacoonadatomMBWAyC060h, 
TO o6e ocH mamma m mu mmeem oduoocuua KpliCTAAA. B wrom 
cnytme snmincomA 6yACT 9AAHHCOHAOM mpmueHmo, nmem ocb apatite-
mm, onpeAemnoutan co6oft HanpanneHHe onTimecnoft ocH mpucTannar 
coannaaeT c ommm 	rnatmux Hanpaanumft HpicTanna, Hanpumep 
c Hanpammimem (1Z, Tam irro a=b. 	BO3MOWBUX cnyHam 
c< a=b H c>a=b coomeTcmymT nonomtuenbHum (nanpamep, 
aaapn) m oTimmaTenbHum (Hanpmmep, HCAMACKHR tunaT) oAHoocHum 
apncTaaaam. Hannan, a=b=c, To sintancomA 44)emesta o6pa-
LnaeTcs cipepy; ace ero cenenna mpyromue, T. e. no amoomy ma-
npamernmo o6e nygenue cmopoom comnanamT memayco6oR(te=e)-- 
cpeAm nonmeTcn onTmeom imoTponma, H AnoftHoe nyvenpenomneHHe 
oTcyTomyeT. AHAAOFINHIAM o6paHom momeT 6bab paccmoTpeH monpoc 
o HanpaHneHHH H micite oceft nToporo nopmuca, item Llano HCX0- 

ANTI, H3 9AAHHCOHAB. HHAemcom. 
B cnytme ommocHoro mpmcTanna yron menuty onimectuum °mum 

o6pawneTcs 'gab m Ane cnimwmecH ocH onpeAenmoT co6oft nanpa-
Daum, HAonb noToporo y mpticranna mmeeTcm Tonbxo omta cmopocrb 
pacnpocipattemmt monHu. B cooTeeTcTmut c sTmm ncomormst nomepx-
mocTb ameeT AAA oAHoocHux upticTannom 6onee npocToft BHA, gem AAA 

ABy0CHUX, H npeAcTamnseT co6on nue conpmnacamtumecH nomepximum: 
Spy (AAA 0661KHOBCHHOr0 Arm) H snmincomA npantemm (Ann He-
coutcHomeHnoro Aria). TO3KH COITHKOCHOBBHHH 9THX nomepxHocTeft 
nemaT Ha onTmecmoft °cu. Bonnoman nosepxHocTb Ansi nonomotTenb-
mux HpucTannon c<a=b npeacTammeT 9AAHHCOHA mpautemin, tina-
cagnuti 4epy (pm. 288,4 Ana oTmaTenbaux apacTaanos 
c > a= b mosmomas nonepxmocTt. npeActatomeT snmincomA apautenna, 
onucaama mono ccliepEa (plc. 288, 6). 
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OCHOBH KPBCTAna00nTnICH 

17afloorcumenbHola 	Omputornenetota 	no r= 1,543, no  = 1,552. 

'..\ 6oneCeYuip 	 max- 
eeacKTonyto 	nn C e BbIT pRapmcnecHTHabitim 	we 

/ Tag, Ailfl HaTp0HHOR CeJIHTp LI NaNO3 

 ) 

	 'MACH B noxaaaTem npeaomnegga. 

n0  = 1,585, ne = 1,337. K cowane-
HMO, HeA0CM0411a51 yCTORMHBOCTh 

0 	ceawrpbt g ;mare H mexagagecgam 
Pee. 288. Cetienue BojiHoBoui noeepx- noRpexcaeHnsim aaTpynHaeT npame- 
HOCTH OAHOOCROPO 110A0HaffeabH0r0 (a) HeHgeee gag onTagecgax npH6opoa. 

H oTpenaTenbnoro (6) xpecranna. 	Paanagge ?Amu nosegemtem 
06NKHOBeHHOTOHHeO6NKHOBeHHOTO 

nygeft BHyTpH gpacTaana cowl-gem:vet paanggino nanpameeng mew- 
Tpntleckoro Bexpopa B 9111X nymax no OTHOIlleHHIO K 0111118eCKOft OCR: Ana 06NKHOBeHHOTO ayEF 9TOT BexTop Bcerxa pacnono)KeH nepnermff-
xynapHo K CHITH4eCKOROCH,H60 OH Hanpasan nepneHnHxyaripHo K ran-
HOH HAOCKOCTH, B xoTopon JeWHT onTnxecxam OCb. I109TOMy rIpH 
nr000m HanpameHnn 0619KHOBeHHOTO Arid eaexTimmemft BexTop ero 
opllegrapoBan ogagagoao no oTgowegino K onnigecgoil °cm H nosTomy 
CKOpOCTb ero He MBHCHT OT HanparineHHB. anexTpHgecxral BeKTOp He-
0661KHOBeHHOr0 nyma xewHT B TAHBHOR HAOCKOCTH, T. e. B TOR )K8 
HAOCKOCTH, MTO H onTHmecusi OCb. llosTomy, Boo6we ropopx, ero 
nanpanneHHe COCTABAHeT TOT HAN HHOR yroa C OCbW (OT Hyaa AO 90 :1 
B 3813HCHMOCTH OT HanpanneHna aria. 

§ 140. ilocTpoelme rfarelica AAR aHH30TpOTHIblit cpeg 

(D61.1 11H0 B ygeommax ncrpeimeTcs yrsepgaerme, HTO 38KOHN npe-
E0MneHHH He Hp41.110)K1414b1 K Heo6bncHoBeHHomy am on000cnoro Rpm-
CTaAAa H K 060HM nymam anyocHoro. 3TO —npaaimbHoe reeptaeHne, 
HO OHO umeeT 4HCTO oTimulaTeabnun xapaxTep, noxamnart, 8TO npo-
croe nocipoenge, npegnacmgaemoe aagogom npenomnegag, ne npu.waictuto 
K peuieruno axam o HanpanacHHH pacnpocTpaHernia CBCTOBOr0 nyma. 
ECAH examen ero He naeTcx HHICHRINC nparmn, TO poinexne game 
BeCbMa npocTmxBonpocoBKIHICTannOORTHKH oxaamBaeTcBsaTpTannTenb-
HMM. McKay Tem cyntecTnyeT ropaaao Bone oftoin npnem OTNICKRUHR 

*) Toxime, Beo6mxnonennme arm B aarnicemocm OT nanpamenne pacupo-apamene nmemT naanwalue noxaaaTenn npeaomnema or no  Ao n, 

r10Ka3aTeab npen0MaeHHA, cooTaemaylotonfl nanpunennm manofl 
nonyocn winnnconna B cnyue HOONHTeabHUX xpacTannon H 

carme oTimmaTenbnux xpncTanno, na3mmeTca noxa3aTenem 
npenomneHna neo6NenoBeHHoro ayma*). 

3gagegag noga3aTene0 npeaomnegga Om = 5893 A): MB Henan-
cgoro mnava no  = 1,658 Am ofibuotogermoro nyga H n a  = 1,486 Ang 

He06b1KHOBeHHOT 0 JIrla; Ana imp 
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§ 1401 	HOCTPOEHHE nofirEHu AAA AHH3OTPOHIWIX CPBA 	 439 

HanpanaeHnn pacnpocipaHetma npeaomneHHon CBeTOBOR BOAH61, aHMCHHO, 
nocTpoeHne, OCHOBaHHOe Ha npinnume nollreHca, CACACTBHeM 'camper") 
AnA naoTponnoll cpeala SIBASICTCSI 3aKOH npenomaema aenapTa — CHea- 

HarlOMHHM, 4TO CaM riOnreHC paccmaTpnaaa HpH nomow,n yroro 

PHC. 289. tpon emu =amen no- Pile. 290. tpoin BOUM nepecexaem 
eepxmcm BOAHN (arwao8). 	 noaepxnocTb Hopmaaefb 

npmema mnpocopacnpocTpaHeHm caeTaB monnonpeaomammx Temx 
(Hcamacmin umaT) n  noarma Kpa1He BWKHbre peayannu. flpimeHeme 
110CTpOeHlia wfirema manna npocTum . 11 aeflasembim cpeacTeom AAA 

paa6opa aonpoca o pacnponpaneHnn meTa B aHnoTponHwx cpeaax. 
110BepXHOCTb, cptirypHpylowan B noupoemn nonreHca, eCTb, 04eBHAHO, 

nyneeast noaepxHoub, a He 110BCpXHOCTb Hopmmen. ilefinaneamo,. 
no npanHay TwilreHca Ana noay- 
Walla CITOHTa (IIAOCKOH) BOAHM 

npoman IIAOCKOCTb, nacaTenb- 
Hp° K nOBepXHOCTH rlaTeliCa. 

A (1)powr BOAHLA gacarneart mmemo 
K ArIeBOH HOBepXHOCTH (pHc. 289) 
H nepeceecaem nonepHocTi" Hop-
MmeH (pHc. 290). 

HeTpymo Homan'', 4TO II0- 

CTpOeHHe riairellCa AaeT Hen0- 

CpeaCTBeHHO flOAC0KeliMe BOAHOBOrO 

CIWOHTa H, cneAOBaTenbHO, Hanpan- 
aeHme nolLuaseil, a He Arlen. 110 	 N2 

9TOM nO OTHOIlleHHIO K Hopmaanm PHC. 291. HaxwmenHe Hanpamema 
„ Hopmaaeil amamponHoti cyeae c 

MICOMI npeAOMAeHHH B 06bI4HOn 	molabm nocTpoem DaHr a 	eaca• no- 
()opmyanpowce coxpauntomcm H AAA 

aHH30TpOnHblx Cpea: 1) HopMaAH K o6eum BOAHOBbIM noBepXHOCTAM Ae)KaT 

B ILTIOCKOCTH namma; 2) oTHowenne CHHyCOB yrA0B, 06pa30BalilIbIX 

HOpMaAH11414 K BOAHOBbIM 41p0HTaM C nepneWELHKVBWOM K nonepxHonn 
pamena, pamo OTHOWeHHW nopmanbmix cmponen AAA cpeil, no o6e 
CT0p0Hbl rpaHlthbl pa3aella. ,r1enCTEIHTeAbH0, nyCTb 11AOCKallBOAlia, (PpOHT 

Tampon B nepaon cpeae ecTb MQ (pHc. 291), nameT Ha nAOCKOCTb 

pm/ten. 06a livoina npenomaembix BOAH BO import cpeae npm- 
CTaBafflOT nAOCKOCTH, KaCaTeabHbIe K AytIeBbIM HOBeNCHOCTHM BO BTOpOR 
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440 	 °CHOW KPHnTAAA0OHTHKH 	 Era. xxv 

cpexe H npomoamme mepea AMMO nepecemeHtim ctipowra naxameP 
WAWA C HOBepXHOCTMO paaaena, T. e. AMMO, ma moropoft npeA-
CT813=11 Ha pHC. 291 TO4KOR P. AHHHR 9Ta nepneHaHxyampHa K nao-
CKOCTH num% HO9TOMy c6a cppouTa npeacomaeHmum BOAH KaK 
nAOCKOCTH, npomoanume gepes sty !WHIN), TaKme nepnemaxyasipmu 
K INIOCKOCTH naaema. CleaomaTe.abHo, HopmaaH K HHM oOe aemaT 
B nAOCKOCTH naaenms, KaKOil 61,1 BHA HH Hmeam aymemue norsepxHocTm: 
TaKnm o6pa3om, neplimR moll npenomelitim AAA mopata4aR mum 
mmeeT mecTo. Ha puc. 291 TO4KH A H B HBASHOTCH MeCTaMH nepeceve-
MIR Hopmaaeft, npomeaeHmam H3 M, C nAOCKOCTHMH 4)pOHTOB. COrAaCHO 
aoKasautiomy flume OHM AeA2T B RAOCKOCTH mepTemca (naOcKocTs 
=ten*. TOWN we macaHma ctipoHTac apieaumm nosepxHocTamm morn, 
Boo6nte roHopa, He HaX0AHTbCA B HAOCKOCTH nattering, H HOTOMy OHR 
Ha mepTemce He nomasaHu. 

0603Ha4HB mepea T mpemm, B Te4eHHe KOTOpOrO BOAHOBNe 41p0HTLA 
no mTopoR cpeae npoxonaT ao nonoweludi PA 14 PAR, H Kepes co -- 
cicopocTb aim B nepsoR cpeae(nycTota), a Kepea q' H - 
xaee 	o6enx npulomacHnux BORN, HaRAeM, KaK o6umilo, 

QP = cot =-- MP sin op, 

MA.= q't=-- MP sin eh, 

MB -= rc:=-- MP sin tp2 , 
HA 

sin cp 	co 	sin 0? 	co  
sin 	q" sin 92 	qu' 

T. e. AAR HopmmeR C06AMAaeTCH H BTOpOR 3aKOH npenomaeHna. Hawn 
paCCyNaeHHA B OAHHaKOBOR cTeneHH OTHOCRTCR max K OAHOOCHUM, Talc 
H K ABy0CHUM KIANCTainiaM. ECAH ou mu weans)! nyTem HOCTpOeHHP 
notireHca OTNCKaTb HanpumeHme aymea, TO He06X0AHMO 6NAO 6u HU-
BOAHHTb ero npu nomouln npocTparicTeeHHux motieaeR, H60 TO4KH 
Hwy{ aonHosoro OponTa H aymemoft nomepxmocTH He aewat, Hoo6tHe 
rosopa, B nAOCKOCTH naaeHma. HOCTpOMB TaKHM o6pa3om Hanpanaelma 
Aytea, MIA y6eAHAHCb 66r, 4TO no OTHOLUeHHM K HHM 3aKOHN npeaom- 
AeHila JleKapta, nooftie rosopa, He HMMITCHAN. MsTaHenocpeacTsenHo 
Ha onuTe mu Ha6amaem HanpaageHile aymeft, npeacTamammum nyTm 
pacnpoctpaneHna CBeTOBOR snepriiii,aeRcuspouteR Ha Hanni npHoopu, 
TeM He meHee nem HainwHilmoe nocTpoeHme rioRreHca AAA HopmaaeR 
ypesautiatilio OnermaeT B pane CAy4aeB npaBHAbH0e peiReHHe 3aAa4H. 
MK, HanpuMep, B OTpHRaTeAbHOM OAHOOCHOM KpliCTaAAe CKOpOCTb He-

06WKHOBeHHOR BOAHU 60Abffle, 4eM 06NKHOBeHHOR, Talc 4TO He06NKH0-
BeHHan BOAHa AOAWHa npeAOMARTbeg melawe 06NKHOBeHHOR. Ho 9TO 
CHpaBeAAHBO HMeHHO AAA Hopmaaeft; Hanpaaaemme me syte4 HHoe, R 
BO3MOMHN CATMH, KOrAa He06NKHOBeHHUR syq finer npenomaeH CHAb-
Hee 06NRHOBeHHOr0 B OAHOOCHOM OTplUtaTeAbHOM 
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Se 
PIK. 292. ,TIAA ompagamesauozo ontwooloro xpacraaaa 
nopAteeb aeoommoaetwoft BOEHM npenomnaeTca acerna 
meablue Hopmann 06b1KHOBeHHOil, HO He06b1KHOBeHHME 
Art MOateT ripenomaareca 	60abBle o6enooaeinioro. 

§ 1411 	PACHPOCTPAHEHHE CBETA B OAHOOCHUX KIMICTAARAX 	441 

PHC. 292 analocTpHpyeT 9TOT Cartel. IlyCTb mpucTax.rt Bblpe3aH TaK, 

9TO orrrHmecHaa OCb pacnonowena B HaOCKOCTH rpaHH HpacTaHaa, 
MK-0,11,HO 03 rsasHux HanpaHnefia 9AJIMICOHAa cl■ peHexH. 

B Tamom caymae xymH H Hopmaim o6eHx npenomxemux BOAH amar 
8 HAOCKOCTH ritseHHHHHOpMaab npenomnemioft He06b1KHOBeHHOft BOAHbl 

nperromneHa memaute, mem Hopmash ammHoseHHoft Ac, a Heo6umHoseH- 
• sym 	ripe.somnen 66.4bwe, mem nym 06bIKHOBeHHbal Sot Paccmo- 
nes noxo6Hum o6pasom HeCK0AbK0 carmen, npuseHemiux B ynpaxthe- 
HIM 189, a, 6, B, mown() y6enitrbca B HAOAOTB0pHOCTH 9TOft npmema. 

§ 141. 9xcneptimelinamible BBMale 0 pacnporrpailetuth cBera 
B C00-100CHIAX Kplltrannax 

Mute o6uoix coo6palmeHHH, 143a0WeHHUX ripeHumpumx naparpa-
44x, paccmoTpHm 6onee neTam.Ho xapamTep pacnpocTpameHHH cHeTa 
B OAHOOCHOM mpucTaxne, onHpaficb Ha HaHHIHe Ha6maseHHH. Tam KaK Mbt 

HabmosHem HenocpeuTseHHo sa nosexermem systa (a He HopmanH K 

MUM), TO BMBOAbl Hamm OTHOCATCH K symesofi nosepxHocTH. Ann ue-
Aeti Tamoro paccmoTpeHHH animal/4 CBeT ripoxontrre He tiepes ecTe-
crsemult1 KIMICTIIIJI, a mepes EJlaCTIMIKH HCAaHACK0r0 InnaTa, supesaus 
Hue ortpeHenemngm o6pasom OTHOCHTeAbH0 

CArtali I. ItnacTHHma shwesaHa .nepneHammynapHo K onTHmecmott 
ocH. FiccxeHosamie npeommeHHH cseTa B TanoR [macrame nomasmaaer 
cneummee: 
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Pan. 293 npoxo)Kaelme enera 
pe3 naacTinnty aano0cHoro ifpn-
cTaAna, Bmpeaamipo neplieHAnKy- 

AflpHO K ownneeKoll 

442 ()CHOW KNICTAAA00BTHKH 	 fra. XXV 

a) Art ecTecTaeattoro ceeta maapaanem (floa.ab 
onTagecao A 0 C H. B STOM cariae aBoniforo arienpeaomaemma meT 

BbIXOAHT H3 IlAaCTHHHH, He memaa cnoero manpaanemma. HeTpyamo 
BHAeTb, 11TO .nym npn 9TOM A0A)Ken 
OCTaTbCA ecTecTambiM. LiefiCTBHTeAb-
HO, B Amnion cayman nononcetthe man-
na HAOCKOCTH, npoxclAinnen mepea aym, 
ocraeTca HeonpeAenemium, a cae.tiona-
TeabliO, neonpeaenernnam ocraerca H Ha-
npasneithe mone6aam6 o6omx 
KOTOTible B STOM CAriae HeOTAINHMbi 
apyr OT Apyra. 

6) fly m ecTectseamoro ultra 
riaaaeT HaKAOHHO K onTatie- 
caoti o c H (pun. 293 n 294). B STOM 

cayman nponcxoAlir ganef-me Afionnoro 
nymenpeaomaenna, N ecan naaalouniti 
ny4ok AOCTaTOMHO y3oK, a apacTanaa- 
tiecmaa naacTmmaa aocTaToqmo TOJICTa, 

H3 nee Butiayr Ana pantie/immix nymna, napaaneabribm naaaiouieNty 
• 110.3flpH3OBAHHbix nO Anym B3aHMHO TiepnenAHKyasipHEIM HaripaBieHHAM. 
ECAH MCHHTb yroa naaenna fp, TO MeHSHOTC51 H yram npeaomaenna fif e, 
.14 (!ea . Hccaeaoaaame c nonomido HHKOAH HAH noaaponAa nonaabniaer, 

Pac. 294. flocapoefine rforfrefica Ana Caplan, n3o6paacennoro 
Ha pile. 293. 

NTO 7Tr4 C noae6amismii, neprenAnnyaspnbman K rAaBHOH BJIOCKOCTH, 
aoropaa B nauem cayman coanitaaer C HAOCKOCTb10 naaeinia, npeaosi- 
aserCil BOA yrnOM ki,J0  TaKHM 06pa3om, HTO OTHOLUCHHe sin fp/sin fif, He 
3aBFICHT OT yraa naaenna. OTH011ieHHe xte sin cp/Sinlic  Ann TOTO aria, Ha- 
npanaerie KOAe6aHHfl KOTOpOTO AUCHT B TAaBHOH HAOCKOCTH, MeHHeTCH 
B 3aBHCHMOCTH OT yraa ntaenna. KaK rice ynaabniaaocb, nepsutt H3 
9711X AByX Arlen HOCHT naasainie oduatweenaow, BT0p0H—Heo6attato-
°callow. TaKHM o6paaom, Ana o661caoaeamoro aria TIOKa3aTeab ripe- 
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Pm. 295. Ilponnuemie erten 4epe3 nna-
cnncy 0,111100CHOM gpacraana, Bbipeaarmyro 
napannemaio onnmectcoll mu: rumexotrb 
naAerma coenaAaeT C raaBHOri HaOCKOCTb10 

xpHaaana. 

Plie. 296. flocrpoenne riarenea fula 
czygag, prao6paaceimoro Ha pie. 295. 

§ 141] 	PACIll'OCTPAHEHHE CBETA B OAHOOCHbIX KNICTAXIAX 	443 

AOMJIEHHH no  ocTaeTen OAHHM H TM we A/151 Juo6oro manpaenemin BilyTpli 

Holman, a noxaaaTenb npenomnemea HEO6bIKHOBeHHOTO nyma no. 3aBH• 

CHT OT oanpaeneenn pacnpo-
cipameenn caeTa Beppu )(pm- 
CTEUIJIa. B CBS1311 C 9THM H CKO- 

pOCTb ero 3aBHCHT OT Haulms- 
;Lerma aria B xpncTanne. 

Cayman 11. Macrame Bbl-

penHa napaseemato rnaneott 
OCH. OnbIT C npenomnemaem 
CBeTa B TaKOH nnacTionce noma-
nine). cneAromee: 

a) 11.BOCKOCTb TlaA e- 
HHHP coanaTtaeT c rnaa-: 
HOP 11.TIOCKOCTI,10 (pnc. 295 
H 296). 

06a aria o H e newaT 
B OAHOR HJIOCKOCTH C nanato-
LaHM nymom (HBOCKOCTb naAe-
HNH npenomnenna). Kone6arma 
06burnoseemoro Aria nepnett- 
AHXYASIpHbl K matron IIJIOCKOCTH (HJOCKOCTH IThAeHHA), T. E. rip! 
a106con eanpaeneemm nyma nepnemaneynspou K ORTIVIOCKOH OCH. no-
BepxtiocTb BOAH131 o nepecemeTca C HAOCKOCTb10 naaeona nip apyry. 

Kone6amia meo6bnommeemoro nyma 
• B mammon HJIOCHOCTII, T. e. 
B HAOCKOCTH naaerma, H COCTaBJ15110T 

C OCb10 paannmemft yron B aaBliCHMOCTLI 
OT eanpaaneema Aria. B COOTHeTCTBNIM 

C 9THM noaaarrene npenomneena me-
06bIKHOBeHHOCO nyma no pfl311131M Ha-
npasnetwam paennmen, Taa 4T0 no- 
BepXHOCTb BOJIHN e nmeeT B cellemm 
C HAOCKOCTb10 naAemns BMA woo/Inca. 
aztonb OCH as sa.ramc H }Tyr HMEIOT 

061HHA AnameTp, T. e. o6a nyma pac-
nponTamllorcH BAthilb OCH C cuomatco-
B041 CKOpOCTb10. COOTHOMBHHfl mexcay 
xpyrom H 9AJINIFICOM BAH HaTataHOCTH 

yTpnpoaaehm no = 1,658, no  num mewAy 1,658 H 1,486 B amen-
MOCTH OT yrna naAeman. 

FlocTpoenne npenomnemna nymeft nomasemaeT, 4T0 B 9TOM cnymae 
B oTim •aTeabHom KplicTatme He06b1KHOBOHHIDIR ny4 npenomaReTen et Mb-
nee, mem 0614KHOBBHHbIll (B HOAOHOITCabHOM—rmo6opoT). 

6) ❑ /10CHOCTb nanelutH P cocTaaneeT yron c map 
HOtt FIAOCKOCTb10. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



4,, dsr" 

444 
	

OCHOBbl KPMCTAAROORTHMH 
	

1rn. xxv 

Rya 0 (plc. 297) nom npenomnenna °mama B HAOCKOCTH nue-
HMO, HO Jaya e 143 Hee BbIXOAHT. CKOpOCTb 0 He 3aBFICHT OT Hanpaaneffinb 

Pnc. 297. To me, Lao pac. 295: nno- P.m. 298. To we, aro H pm. 295: rum-
cHocTb naneHHH new ROA yrnom CifoCrb nanemm nepnennimynapme 

K rnaanoci naocKocTH mpatranna. 	 m rnaanoll naocKocTH. 

CROpOCTb e HaBHCHT. 14306pa3HTb HanpaHneHHH mone6aHH11 H Hanpa-
saeHne ocH B 9TOM cnyvae 	HAOCKOM aerrewe awrpymarrenuno. 

a) AOCKOCTb HaAeHHH P nepnenaamynapHa K rna 
Hon nnocmocT H. 

06a aria o H e (pHc. 2913 n 299) OCTalOTCSI B nnocmocTH nanemth. 
Kone6aHma o6bucHosenHoro aria o nepneHammynapum m rnamion wan-
CHOCTH, T. e. newar B TIAOCKOCTH naRenna H, KaK Hcerna, npa ./no6om 
Hat:pa:maxim aria omaamsamyrcH nepnendugyAmptumu K ocH. Kane6a. 

Rua He06b1KHOBCHHOr0 aria e newo 
B rAaBHOti HAOCKOCT11, T. e. nep-
neHaamynapHal K nAOCKOCTH nane-
HHH. Kam BHAHO H3 aepTenca, B Brom 
carme mone6aHHH Heo6ancHoHem-
Horo aria npu A1060M HanpaaneHHH 
aria oKa3b1Ba1OTCH napassesbnbutu 
°CH, T. e. B AaHHOM cnyaae noma- 
3w:tab n penomneHHH meo6buctio- 
8811110Z0 aria He 3aBHCHT OT Ha-
ripasnenna H paBeH 1,486. 06e 
110BepXHOCTH BOAHN paccemamyrcH 

PHC. 299. IleapoeHne Nitre:Ica Ana TIAOCKOCTMO naz,emor no icpyry. 
znyaaa, Hao6pancemoro Ha pm. 298. paccmoTperum MaCTHIAX cny- 

'men (a, 6, a) nermo npocneawrb, max 
-6yary npoTemaTa HBAeHHR npv noaopmeamat imaCTHHKH, ampeaaHHoll 
napannenano onmecmott OCH, OKOAO mum, Hopmanbnon ee noaepx-
HOCTH. ECAH N — cnexi, HOpMaAH K rifiaCTHHKe Ha smpaHe, TO B nono-
meHHH pHc. 295 pacno.o0)Kelille He06bIKHoBeHHor0 H 061AKHOBeHHOTO 

Arlen Hao6paawrcH 'mamma ea H 0 Ha plc. 300. 	apatneHan nna- 
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§ 142] 	 HUTA KBHGTAJUIHMECKHX 11.11ACTHHOK 
	

445 

CTHHKH nompyr HOpM£11111 N nonoxcene 06b1KHOBBHHOTO aria 0 OCTaeTCH 

Hali3MBHHMM, KaK H PAH H30Tp01111OR IlAaCTIMKIL 110.110/KeHlle NCe nen 
Heo6bthoseHHoro Aria e meneTcH. flpH no-
wpm nnaCTNHKH B noncomeHne, COOTIXTCTBy10- 

inee cnymalo puc. 297, molleu .e BNX0AHT H3 

HROCKOCTH NO, Ann pacnonowene, Hao6pa-
sceHHoe TO 11KOR eb  pmc. 300. flpH Aanneflinem 
HOB0p0Ta 11.0 1101113)KeHHA pile. 298 nyu e 
ommeTca BHOBb B IMOCKOCTH NO, HO no Apy- 
tyro cTopoHy 0, B 110110)KeHHH, OTMe4eHHOM n flpH 110BHOM HO- 
TO LIKOri ec; Aannethuee Hpanteme BHOBb mu- eopore apncraaatolecgon 
BOAHT e 113 1111OCKOCTI1 NO, H npa nosopoTe rtaaCTHHKH, 	ampeaamoil 
Ha 180°, morn BOCCTaHaBAMBaeTCH pacnono- napannenbao OHTIBIBCKOCI 

0110110 scene put. 295, nyq e BHOBb npHxbAHT B HO- 
OCH, 
OublKHOBBIIHM1,1 	; 

nopmaan
m 

 He- 
amba 

b  nouceme e, (micas OK 	0 nonbitt mpyr. K 0.4102111T sompyr 06b1KHO- 
11pe aumietlthem npaluemul Hanemn nowro - 	 Benuoro. 
pHIOTCH. TaKHM 06pa3om, npn HOJ1HOM HOBO- 

pote 11.11aCTIMIKH noxpyr HOpmano art e docroicaot onlicaneT xpyr 
01(0)10 0, Hempe pa3a npoxon mepea TIFIOCKOCTb Hanna (Aaa pan 
no 0,aHy CT0p0Hy OT 0 H ABa pan no Apyrylo CTOp011y OT 0). 

§ 142. aaeTa apacTaaaaaecaux naacTima RAH HaTeMnpeagma 
HOJIHpH30BaHH141 arra 

a) flaaelma a napaaaeahmax artax. I1OMeCTHB mpncTanamenro 
]nnacTimmy memay deyAta nonapnaTopabot Nl  H N2 (pHC. 301), MONCHO 

nonloAaTb caeApou(He HHTepepepeHHHomble HBaell1151. 

           

           

           

           

           

      

Nl 

    

           

PHC. 301. Cxema pacnotoacennn .7M151 na6mouelma 1.113CTOB xpacrtuunnecicort 
IlaaCM01KM B napaaaeabnux arlax. Cnpaaa — marpamma paaaoacenun KO- 

'mown& no manna fianpaanemam HaaCTHHK11. 

flpN lia6mOuenunx CO CBBTOCPHAbTpaM11 11.11aCTHHKa HepanomepHoft 
TOMMIHN o6HappmnaeT pacnpenenene CBBTablX H Temux wren. rIpa 
acraopagamaaa morel H3 noaamaTopoa Ha 90°  caeTaue mecTa CUM-
BHTCH TCMHbIMH H o6paTHo. B car= 6enoro cseTa [mamma mcneui-
pen HHeTHbIMH MITHalth; npN tioaopoTe °mom 113 noaapaaaTopoa 
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OCHOBbl KNICTAAA0011THK14 
	

Ira. xxv 

na 90° uaeTa CMe11/110TC51 Ha 310110AMITC.AbHble• ECAH y6paTb OAHE II3 
nonspnaaTopoa, TO mcveamoT BC5INHe CAtabl anTeptpepenanoHHott Kap-
THHbl 14 naacnnwa °Kan:men:a ocaernetwoll panomerwo. 

HeTpyano 11OHNTb CMIDICA na6moaaemb1X SIBACHHH• npgmonaliefluo-nonsr-
p1130BaRliblIA carr, BbIXOANINIM 113 nonapnawropa N1, maul Na 

vecxylo nnacituncy, aaeT Havano ABTA Korepennwm BOAIMM, HAyannd 
C paamoulon CICOpOCTMO R npno6peTalownm H3BeCT1410 pa3HOCTb (Pas. 
aaancautylo OT TOA11414Hbl HA3C:T14111411 H pa3A/141451 B noxasaTeasoc npao-
MACIIHN 060NX nyvicoa. Tax Icax xone6atum B 3TNX BOARBX B3311/4410 
TlepHeHAHEyfiflpHb1, TO OHM BeHyr K 06pa3oaawno snaanTamecan nonapn-
aoaannoro CBeTa• B Toaxax, COOTBeTCTBy1011O1X paamminim TOMIHHIBM 

HpHcrannlinecHoH ThrlaCTIIHK14, 430p1143 H opnewmpowca 9AAPHICOB MOUT 

6bITb p33/11443b1, HO tutmeacatmoans peayabnippomero aim 6y4or 
He3.ae gam H Ta 	H fluori-ma HaworcH pasHomepro ocaeuteHHoti. 
110MeCTIO sTopoil no.3HpHaaTop N2 , MM OT Kammoro aria nponycKaeM 
Juni. Ty c3aratonryto Hane6aHnsi, xoropaa napannenwra rnalmort nao-
CKOCTH noaapilaaTopa N2.- T3KHM o6paaom, AAR 060NX nyvell OCTHIOTCA 
AliWb xthae6aana, newauine B OAHOR HAOCKOCT41. NM, 110.151pH33TOP 
coaaaeT nonapnaosannbal CBCT, 06yCAOBAHBEIA gozepetimmocinb BORN, 
aaammoaentrane ROTOphIX Mbl XOTHM na6moaaTb; KINICTHAAHHeCKHH naa-
CTIIHKa K o6ecne4wthaeT nplloopeTenne HeKOTOpOil pa3HOCIlill 0123 aayma 
Komnonewrama, Ha RoTopwe paaaaraeTca nountawaa soina; nonapasa-
Top N2  o6ecne4mmeT pacnonowenne nanpaanenaa Hone6aHHH o6enx ROM-
110HeHT B odnofi nAoaconnu. B Ronne KOHIIOB MM 6yHem HMCTb B3314140- 
fiettcume AByX Kozepoonnux BOAH, KOAC63H1451 KOTOpbIX COBeplIMIOTCH 

odtioa nsocgoanu H KoTopue HMCIOr HemoToppo pax-tomb 013, T. e. ■ 
BOJIH, nowieTaopsnoutax BCCM yCAOBH1144, Heo6xorulmmm cola ocyme-
CTBACHMH nnTeptepennan. 

EcAH Hepes / N II o6o3Ha4urb Hanparumum, no KOTOpbIM COBepW3- 
10TCH xone6arma aux Arlen B ,Kpliciranameocofi nnacnwe, TO 113 pHC. 301 
/WHO BHAHO al-Javelin nortopoTa oanoro H3 nonapnaaTopoa, Ecan 
TO H3 wroporo 110.151pH33TOpEl o6a Jirla BbIXOASIT C TOn pa3HOCT610 
(pa3, xaxylo OHM npno6pemt 13 IlAaCTIMICe K. ECAli we N1IN2 , TO Rpm 
npoexTnposamin Koae6annfl / is 11 ua PAHBHy10 11/10000CTb N2  coo6umeTca 
AOROAHHTeAbHafl paanocas (pas B It, T. e. B OAHOPOAHOM carre mecTa Ma-
KCHMyMOB AO)NCHbl o6panurbca B mecra MHHHMyMOB H o6pan0, a B 6e-
JIOM — naera MeHH1OTCH na A0110AHHTeAbHbIe. HCTpyAHO TaloKe BILACTb, 
HTO aunt / N // col:ma/0E1r c raaBHOR FIAOCK011110 N1  HAN N2, TO ma 
annapaTa BbIXOAHT TOAbK0 0/1113 BOAHB H Horepipepeaunn He Hmeor mecTa. 
LieRCTBI4TeAbH0, lia6mortenne noxammaeT, HTO eCJ1H npn HCH3MeHHEJX 
H N2  apautaTb rmacTithxy, TO aHrepcpepemmouHasi HapTHHa Hc3e3aor 
ncrnattl pa3, lona / RAH II CT3HOBHTCH napaaaeababim 0E11011 N3 raaa-
HbIX 11/10CNOCTell N1  HAN N2. Talcum nyTem MO)KHO oveHb npocTo onpe-
aentn‘b raammie aanpawaenna / H // B HpHoranaHmecHot1 11/1aCTHRKe. 

01114C3Hlible 3113.11a11451 npeacTaamnoT co6on 011eHb HyBCTBHTeAbRbIN 

meToa onpeaenenua zaohnoro ayvenpeaomnenna seutecTaa. OHM &MN 
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§ 1421 	HUTA KPHOTAAAH4ECKHX HAACTHHOK 	 447 

OTKMATU liparo B 1811 r. H flOATINAH Haanamme IxpomaTmmecmoh 
nonmpmaaHHHD. 1(am Tice ynomHHanoch, C MX nomombm }woo) pac- 
IIIHpHTb mpyr aBOAKOHpeAOMAHKRAHX KMICTaAA0B. 

ECAH flay cmpetmeHnumm nonmpmaaTopamm 	II N2 aseacH man 
seuiecTaa XOTH 6m co cna6umm npmmHamamm OHTH4eCKOn aHH30TpORHH, 
TO none oTmacTm npocmerameTcm B cnyvae moHompomammecmoro el:seta 
HAN AaeT 6onee HAN meHee npHxoTnasoe ompamsaHHe cnymae 6enoro 

closopmpaHme o61,emTa HpHBOaHr K mamememno mIrrep4epen-
QHOHHOO mapTiumm, a B cmymae HaAHLIHR rnainimx manpaanemn B HUM-
Tyemom aeutecTHe HO3BOAHeT onpemeAHTh HX. B 4aCTHOCTH, TaKHM me-
Tuom MOWHO OnapymmTh cna6po amilmoTponmm B mycmax cTemna H 
Apyrilx maTepHanax, o6mHo HaoTponHmx, HO nonileprHyrauHmcgmamHm-
nHoo Aecpopmammam onaroAapa Hamaimy HAN nepamHomepHomy Harpemy 
(cm. rm. XXVI). 

6) ABABHHA B CX0AHRMECR 	 Bonee cnommme mHTepotepen- 
aHOHOWe KapTHHM IHDAy4aWTCR B cmcommmxca Aram. B nom cnyvae 
pa3HOCTb (paa mewAy Asyma nyvamH, npmo6peTaemam npm npomowneHmm 
nepea nnacTmnmy, eCTb • 

2rc h 
° = 	— n2), k cos t? 

(142.1) 

rae h—Tomutma nnacTHHmH, — yron nyva B nnacTHHme c Hopmanbro, 
TaK 4TO hiCOS* eCTb reomeTpHlecmam 	xoma BHyTpH HAaCTIIHKH, 
n„H n2---nomaaaTenH npenomneHHH 000mx Arlen no AaHHomy HanpaHne- 
HMO. /Uwe morma nnacTmHma nnocmo-napannenbma(ttnocTomnHo),36ymeT 

•-• h 1-• 

Pile. 302. CXema pacnOnMeirlin AAA lia6mAemoi geeTOB 
Kplicranappiecgoil IlJlaCTIIHICII B CROACILLUIXCII 

pa3AH4H0 AARArlen pasHoro HaKAOHa* H 6ymeTompemensmcmopmenTa- 
mlia HaaCTHHKH OTHOCHTeAbH0 aria, OT moTopoR 3aBHCHT pa3HOCTb n, 

n2. Cxema, ocylmecTenalowas neo6mommmoe pacnoammeHme, mmoopa-
miena Ha pHc. 302. 

PaccmoTpmm npocTehmumh cayman, morAa moHyC cmoAaullimcm aria 
nuaeT Ha nnocmo - napannembHym nnacTHHmy oAHoocHoro mplicTanna, 
mimpemaHnyw nepneHmmmynmpHo K onTmnecmon OCH, npmmem OCb moHyca 
coonaAaeT c onTmmecmon 00,10 nplicTana. Tow, npu HOCTOHHHOM *, 

6ymer Taxwe flOCTOHHHHM, TaK KaK uneacTsme CHMMeTpHH pacnono-
}Melilla OTHOCIrreabH0 OCH KplICTaJlaa pa3HOCTb ni —n2 3aBliCHTTOnbK0 
OT 3HatieHHA *. traKHM Opamom, TO4KH HOCTOAHHOR paaHocTH (paa 
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418 	 OCHOBU. KRICTAM10011THK14 

coast). npa Huxue H3 HplacTaaaa oyayT COOTBeTCTBOBaTb mcppx- 
HOCTS1M, BblpHCOBblBaeMbIM Ha ROBepXHOCTH HpacTaana KOHyCOM C 3aAaH• 

HUM Y. B 3a1311CHMOCTH OT aHavenaa 
ORpy)KHOCTM 9TH 63r.arr TeMHbJMH 	CBeT- 

JIMMH (B moHoxpomannecHom C1111Te) HMI 

COOTBeTCTBeHlIbIM o6paaom oxpawefiu (H cay-
vae 6eaoro CBCTa). KapTHHa, Ha6a1memast 
inaaom, Hfiaappountm noaepxHocTH KpH- - 

 cTama, 14.11 11 mammas' Ha expane, Oft KOTO- 

pwq 	sTa nosepxHocT6, 
npeAcTaaafieT clicTemy TeMHbIX H CBeTALIX 

(11.11H 111BeTHNX) Homuempinectua Hone% 
Hewrp KOTOpUX coanaHaeT C OCb10 goltyca 
Julien (pHc. 303). °maim 9TH 'commit-
TpmecitHe Hpyra oxawyTcH paapeaaHHumm 

PHC. 303. BHA HaoxpomaT Ana no Joym riaaHmHo nepnemaiwympHum Ha-
mammal oaHoocHoro HpH- 
cTaaaa, mayeammoft nepnen- npatnemism, onpeneagemum Fannon HAI- 
AHEyaflpHO IC OHTHIleCICOCIOCH. CKOCTb1O noacipHaaTopa H. RaOCKOCTb10, 

K Hen nepnemaiwyanpHon. B 9THX Hanpa-
BACHHAX 6yaem HMeTb TeK$HbIR KpeCT rtpH cigetuemthix nompHaaTopax 
(puc. 303) H cHeirauft— npH IlapaaJleAbHb1X. ,ELefiCTHHTeAbH0, ramble 

N, 

Pm. 304. Cxemannecxoe Hao6paa:emie HHTeptpepemwoHHoit icaprimu, warm- 
moil B onsiTe, Hao6pazenHom Ha pito. 302. IlpH acpememlux noacipHaaropax 
Nl  H N2 TeMHMe gallblta (PAHHHAUMId) COOTBeTCTBDOT pasHociM xoaa A = 

a cHeTable (mawcwwymbl)—paaHocin xo)a A = (m+ )x (KpecT —TemmAil). 

ceHeHHH xpilcTanna— 9TO HAOCKOCTb, npoxoaawaH gapes OCb H ay% 
H 11.71OCKOCTb, nepneHamHyasipHaH K nepaon. B Hamm carme affil mo6oro 
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aaHmyTa 9TO 6yayT ceileHHH, npoxoasiunie BAO.ab paaigca H nepnex- 
AHXyAflint0 K Hemy (o6o3Haventible Ha pkic. 304 / H 	143 pric. 304 
MAN°, 4TO Ana a3HMyTOB Ary H N2 OAHO H3 r.11aBHbIX Ce4eHMR KINKTallaa 

coanaaaeT C HAOCKOCTb10 xo.rte6aHHH 	'Tan 4TO AMI 9T4IX a311MyTOB 

asochwe arienpeaomaeinte He limeeT mecTa H caeT IMIXOANT IMOCK0- 

110/1ap1430BaHHb1M C nepaoHanaabHum Hanpasaemem no.rte6aHini BAOAb 

B caynae cxpeineHHux rioaapHaa- 
T0p0B OH 6yaeT saaepncati (Tem- 	 of 

HbItt xpecT), 	caynae napaaaeab- 
HbIX — nponynten (cHeTauti xpecT)• 

BCAKOr0 apyroro animyTa 
HmeeT MeCTO pacutenaenite naaalo-
Hien BOAHN, H peayabTaT onpeae-
aReTCH BO3HEIKINett B tcpncTaa.se 
pa3HOCTWO aorta. 

Ecint naacTiunca Dupeaana noa 
yraom K onTinecxoti OCH, TO pas-
HOCTb n2 6blaa paaantaion 

aamoro 4 AAR Arlen, aenca-
max B pasHmx aammyTax, Tax 
Han OHH COCTaBatall 6b1 pasainume 
yrain c orannecxot4 OCb10. MHTep-
iliepeHutioHHan napTima Hme.sa 
!MOH BHA, Hem paccmoTpunnan 
BblIlle, FlOCK0AbKy COBOKyrIHOCTb TO- 

LIBK floBepxxocni, 	KOTOpbIX 

a 	const, He npeacTalounia 6s1 
B 9TOM cnyvae aomiesTpavecaax PHC. 305. Maoxpomativecame noaepx- 
oappasocTeti. 	 HOCTH H HX cesunta 	OAHOOCHOTO (42) 

	

reomeTpHilecnoe mecTo Toilet( Ha 	H miyoutoro (6) KpuCTana0B. 

110BepXHOCTII KINICTaJtaa, AAA KOTO- 

pbtx =-- const, npuHnTo Ha3b1BaTb aaoxpomanuatecaoa KpHBOtt 

HOCTORHHOTO NBeTa). ECAN 4epe3 TO4Ky 0, BOBACTaB./12101By10 Deputing 
KOHyCa aria OngTpii HpucTan.sa), riposecTH ece BO3MOHCHble saripaaae- 
M151(aria) HaNTli Ha HMX T04101, cooTaeTcraytouthe al/Tam-ton paasocTa 
(paa S, TO reomeTpHmecxoe mecTo Toga( COCTaBHT uaoxpomartuatecaylo 
noeepxaoctno. FlOBBOXHOCTb sTa A.THI OAHOOCH0r0 npitcTa.saa npeacTa- 
MUT C060t1 (flpH6A143HTBAbH0) runep6oaolia HpatHeinin, OCb KOTOpOr0 
coariaaaeT C OCb10 KpliCTaaaa (pnc. 305, a). Ceqemiff 9TOPI 110BepXHOCTM 

11/10CKOCTUO HAaCTHHKH H HpeACTaBASHOT C06041 usoxpomainot• ansi City- 
Hash Horaa naacnama supeaaHa nepneHanxyafipHo K onnnecnott 
OCH, -- 9TO 0KpyIKHOCTH (plc. 303 
paaRelibH0 OCM, — 3TO (HIN46a11311TeabH0) ranep6onla (pac. 306). 

B cariae zugocitoro xplicTaaaa, xapaxTepHayionteroca Haaiinnem 
Ha npasaeturn, BA0.1b KOTOrIbIX CKOpOCTN 060NX CBBTOBbIX Arlen coHnaaatoT, 
Haoxpomanntecicaa HOBBOXHOCTb noa.o6aa nays! cpoculamca gammapast, 

29 3ax, 2178. I% C. flamc6epr 

); AJD1 naacTHmut, elapeaaHHoti na- 
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450 	 NOKYCOTBEHHASI AHH3OTP011101 	 trn. xxvt 

OCH KOTOpbIX coanaAaloT C OflIMBCCKHMH OCAMH xpacTnnna (puc. 305, 6). 
/IAA nnacmorm, ampeaaHHoti napannenbao °CHM, aaoxpomaTu Hmeicir DMA 
ranepoon; Ana HAACTIIHKH, }went-mon nepnetmakynapHo K 6mccexTpace 
/Amy °CAHN, maoxplamaTH mmem BHA newmcmaT*), KHOJHOCHMID KO-

Topmx caywaT mecTa mammmeroca (BCmamma npencoraemma) BI xcbaa 
OFITINOCKFIX OCeH. BMCCTO TCMH0r0 (CBBTA0F0) xpecTa, xapaxTepaapor 
inero onHoocayto nnacTaHxy, atapeammym nepneawynspHo K 6ac- 
cetapace mmay OMAN, ameem ABC rmnepoonm, npoxonmae gepea 

PHC. 306. BHA IraoxpomaT 
AAA HJIaCTMHKM OKHOOCHOr0 
apacTaaaa, empeaaanoir na- 
paaaenbao onTmeexoll ma. 

PHC. 307. Barr maoxpomaT aaa 
IIKKCTHHICH anyocuoro xpir- 
cTaaaa, BhIpe3aHHOR nepnen- 
AnKyanpn0 K 6mccempfice 

mearily OCHMH. 

ROJHOCIA ABNIHHCKHIN (poc. 307). Ilpa nopopoTe nnacTintox OHM H3MB- 

MOTU H B Aux nonoweifitax camealcacti B MCOHIAR (CBCTANti) xpeCT. 
no HOJIO/KBHHIO HOAWCOB JIBMHHCKB.T MONCHO CyAHT6 0 am(ymemca na- 
HpaBACHHH OFITHWCKFIX oceR itayocHoro xpacTanna, a man COOTBBT-

CTByWIA300 HOITHBKy Ha npenomneHae, HBPITH FICTHHHUR yron MBWAy 

OCHMH. 

r JIABA XXVI 

14CKYCCTBEI1HA51 AHH3OTP0111451 

§ 143. Baep(exue 

rpomaamoe 0011b111HHCTBO ontwrectrn 1130Tp0IIIiblX Tell e6.aaAaet 
«CTaTEICTFIHBCKOth> macaponmen: macrrponma THIOIX TeJI ecTb peayabTaT 
ycpen.Heita% poycnoBnefororo xaoTavecxam pacnonoweitaem COCTBBAHW- 

WHA PIX moaelrya. OTABAbHbIC MOKOKyAbI HAH Cpyfillbl monetcya moryT 

*) Kpaaaa, aaabaan warm M HoTopori OTCTOHT OT Tavel( P H P (nomochi 
newmucarb0 na paccTomurn, yaosaernopnoukem yCAOBHIO 

MP X MP' = const. 
I 	• 
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§ 144] 	AH14301P011H46 BO3HHHA10114AR 	41,E ,b0PMARHSIX 	 451 

661Tb anH3OTp0nIbl, HO 9TH reggpocgonagocgag atignoTponitst B CpeJHCM 

craaHoHtaeTcg caygagitigm B3HHMHbIM pacnoapigetntem oTneabitmx rpynn, 

H MaKpOCKO 11 HileCKH cpema ocToeTca H30140 41H08. HO ecan }canoe-m.16o 

nnetatiee B0344e11CTEMe 41aeT . 116CTaT0 41HO ACHD timpagientioe npeilmyuTe-

crgeintoe Hoopoe/Levine, TO B03140,KHa neperpygnmponga atinnoTpognmx 

9.4eMeHTOB, ripagoninnag x magpocgonntlecgotty 11 pORBJ1eH1410 B11 1130T140 ■ 

HHH. He norm:memo BO3MO)KHOCTb H Toro, MTO 440CTaTO4H0 C11/113Hble 

imeannte B0344efiCTI31441 moryT neikopmapogaTb 	neptionagaabito 14 30- 

• 3.11eMeHT61, coming 14 magpocgoungecxylo atinnoTporano, nepao-

nagaabno oTcyTanyiontylo• flo-anntimomy, n0no6nbal cayman nmeeT mem, 

apa 0/1410CTOpOHHeM coconut moment-log CORM 11/114 CHJIbBHFla (CM. § 136). 

JocTaTointine imeuitine nonneticreng moryT flpORBJIHT6CH H npn mexatin-

itecanx necpopmanynix, Bb1361132eMbIX 0614 41Hb1M nagnetmem 11.411 B0311HICH10- 

M 14X apt nepagnomepnom narpegainin (Tennonoe pacwitpetute H oananga), 

14.114 OCyll6eCTIMATI, C51 gaegTpageciatign H marturriffmga monolith tiaaarae-

MblINI4 H3BHe. H3BCCTHbI Time cayman, gorna °gent. cna66le B034101CTBH41, 

11pOSIBIIHIOIL4HeCil apt! Tegetnin acnngocTett HA 14 11.11aCTV61eCKI4X Tell C CHJIbHO 

B111430Tp011H61MH naemegramm, OKB3bIBBIOTC51 440CTaTO4H61M11 41451 coonantig 

ticicycnotentioti aiinnoTpornin• 

§ 144. AH1130Tp0111411, BO3HHICa1011.1aA npll ItectoopmaRmix 

naolOnoro aygenpeaomaeinta npvi mexatuniecgoti netpopmantin 

6igno OTKp&ITO 3ee6egom (1,813 r.) H BplOCTePOM (1815 r.). B caytme wino-

croponnero mania HRH pac-

TOKCHHA, nariptimep BA0.116 MN 
(puc. 308), nanpannemie MN 

SIBMICTCH 8bldeneuHWAS H tirpaeT 

p0J16 onTn4ecoot1 OCH. 011TH-

gecgme CBOACTBa neckopmnponan-

noro THKHM o6po3om Teaa CO-

OTBeTCTBylOT CBOtICTBaM OaHO-

OCliO2O gpticTaaaa. flogantrean 
opeaomaeting tte  11 no , COOTBeT -

cTByKnu,ue goae6anngm, cogep-

inaemum BA0Ab nanpanneting MN Pm 308. CxeMa pacnonowemin npHoopos 
H IlefifieH)161KyilApHO K Emmy, PAH Haonionernol neothioro nyveripenomne-

MaKCHMaJibH0 OTJIHMalOTC41 npyr 	 HUH up/ netpopmagggx. 

OT npyra. 
CxeMa pacnoamitenng onbrra nag nnymenug negyccTmennoti amino-

Tpontt onumagoga co cxemog, gpitmentiemog npu ita6aionetat nnollitoro 

aytienpeaomaeting B gpittrannax (pHC. 308); KOHCHHO, raantnge 11)IOCKOCTH 

nonsiptinaTopos N1 H N2  .,a0/DICHN COCTB13/1HTb yron (nytne Bcero 1:4 

C «OC1310» Teaa. 

0411:4T noKaawBaeT, Liyo paaBotrb 17, 0  — n 8 , sommoutasicsi mepott 
F P 

 aHH- 

3OTpOHHH, oponoputwitaabila HanpsoRemito 	 T. e. aloe, 
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452 	 HCKYCZTBEHHASI AH1130TPOIThil 	 xxvt 

npfixomuteticH Ha emmmy Hama= 

no -- ne = kP, 	 (144.1) 

rue k— KOHCTaHTff Be111.0CTBa. 

PaanocTb xcuta, npHooperaemaa aymamn Him npoxottmetnut cam] 
mimeo-Ha TOJILHHHU 1, parma 

8= 1 (tto  — 	 kPl, 	 (144.2) 

MN, at4pawaa, KaK 9TO nacro Renter, pa3HOCTb xoaa B Ammax BOAH: 

b 	k 
 1— 	
n, 

— 	— r-i = CPI, 	 (144.3) 

rite C = — Beautma, xaparrepHspoutaa BelHeCTBO. 

Pa3HOCTb noxaaareaett npeaomaewist n o  — ne  mower 6b/Tb nomattri 
TeabHott H orptatareamwit B 3aBHCIIMOCTH OT marepHaaa. Kpcmie Toro,.n

°  H no  3aBHCHT OT AMIHW BOAKI (AHCHBPCHTI ABORHOF0 aynenpeacthmetma), 
acaefiname quo npH Ha6awaewm B 6eaom wieTe HckyccTseHHo 4HH30- 
iponlioe Ten) B cmpeateuHmx noaapHaaropax OKa3bIflaBTC51 neap° 
oxpamemium. Pacnpeauwww 'papaw ,' mower CAyWHTI, XOpOWHM ma4e 7  
CTBBHHbIM IlpH3HaKOM pacnputeawmg Haripmental; xpome Toro, BO3HHKHO-
Bernie 0KpallleHHbIX no.rtect MOMer C4HTaTbC51 60.1lee HyBCTIIHTBAbHUM 

npnaHaKom nponanelim aHH30Tp01111H, LIBM npocroe npocatraetute, }mew-
wee mecTo npit moHoxpomarwwwwm cam. 

Penicrpatma LICKyCCTIEWHHOR ammorpommt HBASIBTCH OlIeHb gyBCTBH-

Teabiam meTcwom Ha6wonewm HanpameHHIA, Boamficalounix B npoapan-
HbIX reaax. Ero c ycnexo ripliMBHCHOT AAR Ha6/110ABHIN aa Hanpme-
111451M14, B03HPIKa101.1.1.14MH B CTBIUMEMNX H3ABAHRX, HaHHHIAX H 1113BCCOBaH-

HblX, oximuterme KOTOpbIX Ilp0H3BOAHAOCb HBAOCTaTOMHO meRaetmo. 
K CO/KV/CHM/0, rpomaaHoe 60AblIMUCTBO Tem-Imam BaWHbIX maTepHanott 
Henpoapa4Ho (meTaxam), onaroaaps gamy 9TOT ripmem K HHM Henocpea-
CTBeHHO He nimaoamm. Oattax6 B nocaOmme apemst .noarnta A0B0AbH0 
umpoKoe pacnpocipaHerme ORTIFIBCKHR M6TOA HccaeacwaHtm Hanpmetuttt 
Ha HCKyCCTBBIIHNN MOABASIX ii3 npoapatmux marepHiaon (te/my.nottn, 
KCHAOHHT H T. A.). IlpHrOTOBACIA H3 TaK0r0 marepHana moaeab (06bIKHO-
BeHHO ymelimuemipo) nomexcalueR Hccnaonaffino ABTaall, OCylMeCTBARIOT 
Harpyaxy, Hmtimppowyto C co6awaelmem nimmuoina nono6im Ty, KOTO- 
paH nmeet metro B ABFICTBHTeabHOCTH, H no Haprime meamy capeuteH- 
Hb1M14 nonapHaaropamm Harman' Howomatoume Hanproxerma, HX pacnpe- 
,fteaetme, 331314CHMOCTb OT COOTHOMBHH51 macTen mcutemi H T. A. XOTSI 
nimmoximbie amine ammipmeacHe salconomeptiocni, cagamealowse Flame-
peHHy10 aemittH Hy no — no  H BBAHHHHy Hai/pa/KU/Ha P, nO3BOARIOT 
B nplummne no onamneowft ImprHHe 3aKA104HTE. 0 tmcaeHHom pacnpe-
AuleHHH Harpywm no mcmum, OAHaK0 npakrtmecxoe ocyulecrwiewie 
TaKHX IHICABHHNX pacveroa KpaftHe aarpyamtreabHo. HecmorpH Ha pia 
ycoBepuielicreoBarffiti H B memature pactiera H D rextance smcneimmem, 
HacTostuaHlt meTOA HMeeT rawmum o6pasom wanecraeHHoe sHatteHHe, 
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§ 145] 	ABORHOE A301E1IPEAOMAEHHE 	9AEKTPINECKOM 110/1E 	453 

0A.HaK0 H B 9TOM mine OH naeT B 01031THMX pylon ACIBOAbH0 ?mom, 
CHAbH0 coRpauwe npensapwrenbHylo pa6oTy pacHeTa HOBbIX KOHCTpyK-
umR. B HacTonwee opemn HmeeTcH ywe o6wHpHasi arrepaTypa, nocsa-
melwaH npHmeHeHwim nom meTona. 

§ 145. 5molleoe arienpeaomaelme B aaearpmecaom 110A2 
(maaerme Keppa) 

a) 06nute cseaeana. BO3HMKHOBeHHe amiscrrpomm non. AetiCTBMeM 
Hileumero snexTpwwwcoro nona npencTawmeTco6oH Henemie, c Teope-
THnecnot1 cTopolim ropasno6oneerny6oxo paspa6oTaHHoe, gem Henewm, 
iwygewnne B npenwnyutem naparpa0e, H Hmelowee B CBA30 C 9THM 
ropasno 6oabweesWanewle kw( AAA nommaHHH mexamma anuaoTponHH 
Boo&He, TaK H AAA Honpocoe, CBAHHHIDIX C Hccnenosamem moneHynnp-
Hot1 crpywrypin. flpwaffia 9TOTO nenan npewne ricer° B TOM, 4TO 
mineHne Keppa ynanoch Ha6monaTs B ropasno 6onee npocTux, c TOKKH 

spawn TeopentHecHon TPaKTOBKH, yCAOBHHX, a HMeHHO B raaax, XOTH 

nepswe Ha6.7110KeHHA OTHOCHAHCb K THeprunm Tenam H XHAKOCTAM, B KOTO-

pbuc 9TOT 904".1eKT mnpaweH 3HatIHTeAbH0 CHAbHee. Kpome TODD, MeXaHH3M 

BO3KeliCTBMS1 Haeumero onHoponHoro snewrprnecHoro HOAR Ha moneHynu 
ropasno 6onee npocT H nowrrem, gem wpOenTin mexumnecxxx =pop-
ma11,01, TpaKTOBKa KOTOpbIX Tpe6yeT Hccnenonamw nosnetIcmcm Ha 
MOAeKyAbl mewnymonexyanpmnx anexTpomannrunnx nonen, 143MeHHIO-

iumxcm ncnencTene necliopmawf1, T. e. MCCAeK0BaHHA BAHHHHA 04eHb 

CAO>KHOr0 H nnoxo HsyneHHoro cpanTopa. 
C npyrott cTopomn, minemie KeppaHawno ce6e sa nocnenHHe rown 

pan HpesewHalluo Hamthwx Haywthix H Hay4HO-TeXHIPleCKHX npHmeHew41, 
OCHOBaHMIX Ha CBOCO6HOCTH ero npoTeHaTb ripamTpmecmm 6eabmep- 
UROHHO, 	e. cnenonaTb sa oven OucTpww4 nepemeHamil HHemHero 
nom'. Taxirm o6pasom, H no TeopeTwiecHon, 	no npawrwww(oH Hex- 
HOCTII ABAefflie nnotWoro nynenpenomnema B snexTpwlecnom BOAe npu- 
Han.11CMCHT K KHCAy xpatlHe IntrepcHwx H BOKHblX. KaH ywe ynomimanoch 
(§ 2), 0 WeAaTeAbHOCTH BOCTaHOBKH 00406HbIX OIMITOB mica); ewe 
/10MOHOCOB (1756 r.); o Heynane nonwTHH ofinappnrrh, BAHAeT AH 

snexTpusau,HH Ha npenomnsnowyw CHOCO6HOCTb )101KKOCTH, coo6uweT 
10Hr (1800 r.); H AHLUb B 1875 r. 6bunt Bb11104Henbi OfibITH Keppa, 
imamHo ycTaHawmearouwe Henewm. Kepp Holman, Lao mHorme xcudecue 
KH9AeKTpHKH CTaHOBHTCH aHH30Tp011HbIMH TIOA netIcTsHem snewrpH-
Hecxoro HOAK. OHMTb1 C WHAKHMH KH9fleKTpHKaMH ;mem pewalowee 
aHaneme, H6o WHAKHX HewecTH nwpopt.taHHH, morywAH BO3HHKHyTb 

HOB neficTmem sneHTpwlecHoro KOAH (snexTpocTpHHHHH), He Bbl3b1Baet 

neorlHoro nynenpenomnema *), TBK KTO B onbrrax C WHAKOCTb10 bibl 

mew,' snexTpoonnnecnie HBAeHHA B KHCTOM mine. OnficaHHwt1 Keppom 

*) MCKALOTIeffiel cocrannwor oveHb ninicHe WHAKOCTH (Hanpumep, wenanw, 
npOnHTaHHA BOA0r0,- rAe HaBAIO,KaAHCb 110A06Hble ABAeHita. 
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mw  SW NON 

  

PPIC. 309. Cxem a pacnonconennm npn6opoe 
nne na6moneomn naofinoro unenpenomneonn 

an exrponeenom none. 

454 	 HCKYCCTBEHHAH AH1430TPOMISI 	 Ira. XXVI 

94X4EKT HBHACH nepwam nogagaTenbcTsom Toro, 4TO orungecgme CHOIR. 
CTBa BeuIeCTBa moryT 143MeHHTbC$1 110,11 BAHAHHeM snexTpH/lecgoro 110/111. 

Hapslay co 3KameFrum ggneHmem (Dapaneg (gpalneHHe nnocgocTH 
nonfipHaguan B marHHTHom none, 1846 r.), goTopoe 3IB11.40Cb gepamm 
HccnenoganHum marHHToonTmlemm a/mei-mem, fig./Jenne Keppa curpano 
BaHaIy10 p0Ab B 06ocnogarnm onegTpomaraHTHotl TeopHa CBeTa. B Donee 
nogatme r0Abl (1930 r. PI 1103H(e) ynanoch na6;1onaTb ABneHHe ABOHHOr0 
nygenpenomnenHa non neficTgnem snegTpngecgoro none B napax n rasax. 
TigmepeHug 9TH ropagno 6onee Tpynnw, gem ligmepemig B HCHAKOCTAX, 
gcnencTnne manocTH ocimingTa; gaTo Teopmg HBAeHHH npunownma K HUM 
C MeHb11114MH orogopgamH. 

6) MeTos,b1 Ha6alopexun H 911/Coepumemnablime Aaxxwe. ❑o4 
BAHHHHeM snegTpHgecgoro ROAM geulecTgo CTaHOBHTCH B onTHgecgom 

OTHOILICHIIII 11040611E4M OAHO• 

OCHOMy gpucTanny C CHITH• 
mecgofi OCb10 BA0Ab Hatipae- 
lleHl451 91TeKTp144eCK01I HaIlpfl- 

HCCHHOCTII, gansuoulerocg OCbIO 
CHMMCTpHH. 

CXCMa Haonmneling 
xHA liKoopKwolia Ha pHc. 309. 

ECAH nongpllgaTopm 
H N2  cxpeuieHm H 9J1eKTpH- 
9eome none He. HanoweHo, 

TO CBeT He npoxon,HT gepeg Hawy. CHCTeMy. npH Hanoweafina sneg- 
TpHgecgoro BOAR WHAKOCTE, mogny ofignangamu xoHneHcaTopa CTaH0- 
BHTCH agoggonpenommuouletl, Tag 4TO CBeT, BIDIXOPIHIBHIP Ha K, 0E3361- 
oaeTcH onmannagecgH I1011flpH302afflibIM H moweT 6131Tb HccnenogaH npn 
Komocon KomoclicaTopa B. rAaaHMe HAOCKOCTH noimploaTopoK cocTa- 
BMIIOT C HanpanneHmem HOAR yr on, OTAPIHb111 , 0T Hyng (nygtue gcero 45°). 

OMIT nogawagaeT, 4T0 nag moHoxpomaTngecgoro cgeTa AaHHOPI AJTHHI,1 
BOAHU X pagnocu, nomagaTenefi npenomaemig n, -- no  KponopuKoKanbHa 
Kona panty KuippiculKocill noun E: 

n,-- n,== kE 	 (145.1) 
TAR 4T0 pa3HOCTE, X0Aa, ripno6peTaemag nyHamn Ha nponngeHHH /, pagua 

6.= I (n,-- no) == NE2 	 (145.2) - 

(saocb H nansme none npennonaraeTcg onnoponHum, a nyg--Janymm 
nepnewmgynfipHo K HanpanaeHwo nong). 

BupawaK 9Ty we pa3HOCTb B AAHHaX BOAR, noariaom cAKKr (pawn 

= 2z 76  = 2gB/E2 	 (145.3) 

Keppa). (s = — ROCTOAHHafl 
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§ 145] 	ABOC1HOE .1Y4ETIPBROWIEHHE B p3EKTPH4ECKOM EICIAE 	455 

Kam BHAHO H3 mHampaTHHHoll 3aBHCHMOCTH a OT E, awe (pan] ne 
3astream om manpametwo noir?. 

,EXCI 60/16111HHCTBa HommocTett no > no , T. e. B > 0: HX aHH30- 

Tp0IIHA couTeeTcTsyeT aHusoirpormt nonompiTensHoro mpHtranna. ECTb, 

OAFMKO, WHAKOCTH, AAA KOTOpbIX B < 0 (Hanpumep, 9THJOBbIt1 s(pHp, 
mmorme macna H C1119Tb1). LIHCACHHbIe sHameHHH TIOCTOHHHOR Keppa AAA 

pa3HbIX seutecTs secsma paanHHHm. MamcHmansamm sHameHHem B cpemin 
seem 143BeCTHbIX HeucecTH o6nammeT HuTpo6enson, AAA moToporo npH6aH-
3HTenbH0 B= 2 • 10 -5 CUSS *). Tamum o6paacom, eCAN, HanpHmep, Ha 
o6mnammu moHmeHcaTopa, AAHHa KOTOpbIX I = 5 CM If paccTosume memmy 
KOTOpbIMH d = 1 MM, Hanowena pa3HOCTb 110TeHITHaA0B B 1500 8, 
T. C. HanpmnmenHocTs HO/151 pasHa 15 000 8/cm = 50 CGSE, TO pa3HOCTb 

rz 
(pas B HmTpo6eH3one ,Hoc4Hraer 7  , T. C. TaK011 momaeHcaTop Keppa 

met1cTayeT, KaK 11.13CTHHKa B HeTHepTs BO.THbl. 110HATHO, YTO HeTpymuo 
o6HappmciTs ropasmo meubinyto paanocrb clIa3, ran 4TO OIMIT61 C forpo-
6eH30J10M He npeacTasnatoT B cmbicae tlyBCTIMITCAbHOCTH ABBeHHA xamHx-
nH6o saTpymmersitt. HosTomy HHTp06CH30.3 naxomsT ce6e umpomoe npn-
meHerme BO acex TeXHIPleCKHX yuponcrsax n npn Aemonorpaanax. 

AAA mpyrax HonmmocTe ♦ nocToscHHaH Keppa sHanivrensHo menswe; 
Hanpmmep, AAA xnop6eHsoma oaa pasha 10 • 10 -7  CUSS, Ana Homm 

5 • 10 -7 , Anil cepoyrnepoma 3,5 • 10 -7 , Ansi 6eH3ona 0,5 • 10 -7  CGSE. 
Ewe 3Ha4HTeAbH0 memcane nocTosumag Keppa AAA rason. Tam, num 
napoo6pa3Horo cepoyrnepoma (HpH masnewm 900 MM Hg H TeMnepa-

Type 57°) B =3,6 • 10 -th  CUSS, AAA napoo6pasuoro Hirpo6cHsona 
27 • 10 -1°  CGSE, PAH TaKoro ra3a, KaK a30T, Burs AHILIb 0,4 X 

X 10 -10  CUSS. 
P13 ripmicemefinux umpp, OTHOCHILIMXCSI K Thalthe BOAHbl X = 5460 A 

(3eneHam AMBITS), BHAHO, HCCKOIlbK0 rpyano mccaeAoaanne HBACMHA Keppa 
B rasax. B nepsux HsmepeHumx sToro poma nplimeHsincH KoHmeHcaTop 
C mnithot1 HAaCTHE B 50 CM H C paCCTOHHIleM meacay TIMM OK0.10 4 MM, 
Ha moTopme Hamnammeanacs pa3HOCTb noTeHuHanoH 15000-20000 f 

TaK 4TO HanpmeHHocTs F1082 mocncrana 40 000-50 000 8/cm H noAy-
3atowaaca pa3HOCTb xoAa Hamepanacb C HOMOLLIMO cneumansHmx alarm- 
33T0p0B C T04MOCTb10 AO 5 MHAAHOHM,IX AX1411b1 BOaHbl. 

FlocTommiam Keppa 3/summits:carrell npn ymensucemm A81111b1 BOAHM 

(APICIlepC10) H CliabH0 ymensinaeTcH HpH noBsatiounc TemnepaTypm. 
B ooHNHotk cxeme Ha6maaeHms onpeaenaercH TO.11bK0 pa3HOCTb 

ne  — no; mommo, opmaKo, 011peACIIHTb H 3HaMeHlifl no  vi tt o  B OTACAbHOCTH. 

MM ocTasamem a cTopone HemoTopme Hoable maTepHansc (HallpHmep, mon-
.3011MHbli3/4 pacreop cutHoro copra ramm, TaK na3banemoro 6eurotrra), ABA TCOTO-
pin TIOCTO/MHZIA Keppa mower Aocrwarb 3HaBeHidi, B 108  pas 66AbinHX. 3TH 
marepaaam npeAcraaamor HeHoropmil Hurepec AAA rexHHHH, Ho HsaeHHH, npore-
HatoutHe B HHX, oven', C.110HCH61 H He 11041.4010TCH SICHOCI reopencriecaoil rpaarosae. 
CM. 3. B. Lila oa bcHH N , Y43 H, T. XXVII, BUIL I, crp. 96, 1945 r. 
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456 	 HCKYCCrBEHHAS AH1130TP011110 	 [Tn. xxvt 

31112 sTon Heim HemepsioT pa3HOCTb He  --n HAM n0 - 11, T. e. paanocTb 
mesay noxasaTenem npenomneHns He0661KHOBeHHOr0 (Hal 06SIKHOBeHH01 .0) 
nrla n noKaaaTeriem npenomnenn BemecTsa Bile saelapnecKoro F101151. 

3TH onpeneneHnn MOTyT 661Tb nunonHema HHTep(pepenunomunm 
meTonom no cxeme pie. 310. CyutHocTb sToro merona, npttHannewa-• 
Wen) 14. IVIannenbinTamy, COCTOVIT B TOM, 4TO 0.01H H3 nysen 

B inilepcpepomeTpe Waxietta npo-
nyucaloT sepes muuncocTb, nome-
Igaempo B sneupwlecicom none 
(mexcay nnacTIoncamIT xontteHca-
TopaK), a Apyra nyv HanpaRnmor 
sepes)xmocm,Haxonsiutyloce Bett 
enexTrinsecicoro ROSA– lismepnn 

+ cmeusetale nonoc iniTep4epeHnnoH- 
14014 KapTHHbi 11pH BKJ1104011111 !MK-
TpinecKoro 110118, onpesennem 
ne —n Hai no. — n B 3a1MICKMOCTH 
OT ilepBOH34a.nbH011 yCTaki0BICH IT0- 
n2pH3aTopa N. Ecini rionnpHsaTop 
rranoenen Tax, 4TO xone6aHHH 
aria nponcxonnT napannenbito 
110)110 (1,11011b «onsit4ecx06 OCHD), 

TO Ha6nionaemoe cmeutenne nonoc onpenenneT c06011 BenHying ne --n; 
npH noeopoTe nonnpH3aTopa Ha 90° onpenennem no — n. 

Pe3yabTaTb1 TulaTeabHUX Hamepenxn Bearum n, — rl H no -- it. naloT 
WE 60AbillitHCTBa BelHeCTB): 

ne — n 	n o —n 
2 — —I ' 

ne -- n = 2. no — n (145.4) 

a) OCHOBbl TeOpHH ne.nenac C MOneKyaRpHOR TO4104 3peHlifi 06141C-
HeHme siruleHHH Keppa seH<HT B onTH4eCKOH aHH30Tp0IIHH MO.rteKyn WHAKO-
cTH BAN rasa, B KOTOpOM Ha6/11011aeTCH 9TOT 91:0(pekT• Taxne 11H1130Tp011- 
Hue MOIleiCyabi B none cneTosoll BOIIHbI 06HappKHBatOT 66/1billy10, HIM 
meHbwy10 nOfiflpHayeMOCTb B 3aBFICHMOCTH OT opHeHTaunn 14X 110 OTHO: 
ineHHIO K 911eKTpH4eCKomy BeKTOpy CBeTOBOH BOIIHM. 0.11,HaK0 B o6b14HbIX 
yCJI0BHHX mOneKyabl, COCTaBilso0111,He cpeny, pacnono*ems BHOJ1He xaCia 
Tnsecxn, TaK 4TO ripH pacripocTpaHeHHH CBeTOBOH B0/11111 C alo6um 
HanpaeneHnem snexTpHnecicoro nexTopa 11- no mo6omy Hanpannetnuo OHS 
6yneT ecTpemaTb B cpenHem onanalcotuse yCJI013HE: CpeSa neneT ce6H Kan 
maxpocicontoteocH H3oTpontian. Ho Mill HamoMceHHe AOCTaTO4HO CHAbH0r0 
snexTpumecxoro 110118 Bb130BeTe  npenmymecTsentlyno opmetifauttio monexyn, 
TO HeicoTopoe HanpanneHne B CpeSe olcanceTcs Hanpaenewtem 6onbwet1 
nonsiptisyemocTH, sem npyrtie. IrlosTomy H CKOpOCTb pacnpocipaHemtil 

L 

PIK. 310. Cxema Hirrepcpepegunolmoro 
meTosa Ha6alosernm paaHoem (n e  — n) 
Ham (n o — n) npH sBormom apienpe- 

somaeHHH. 
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§ 1451 	)1.131AHOB AY4EIIPEAOMABHHE B 9J1EKTPINECKOM HOAR 	457 

CBeTOBbIX BOAH 6yaeT 3aBlICeTb OT pacnonoweHHH aneaTpHaecicoro BeaTopa 
BOAHbl minim cpeau, T. e. OT HanpaaaeHHH pacnpocipaHema CBeTOBbIX 

BOAH H XapaKTepa HX 110/1511:1413BIOIH: cpeaa npHooperaeT HIIHROTp01111bIR 

xapatcrep. 
Tea aaa aHeumee sampunecaoe none HBAReTCA OCb10 cHmmeTpHH, 

TO amsneaTpHaecaan FIOCTOHHHHA BA noaa 6yaer OTAIPIHT6CH OT 

.11/19/1eKTpH4eCKOR HOCTOHHHOil B nepneHallayaapHom Hanpaanetum; HO 

ace Hanpaaaeima, nepnewanaynapHble K Hanparmemno 110/1H, pamo-
npasHm. 13m6paa OCH KOOpaHHHTAb BOAH (Z) H B lova B3aHMHO 

nepneHAHAyaapHux Hanpawwwwx, HanpHmep Ba0Ab aria (Y) H nep- 
IleHMIKy.11flpHO K Hemy (X), nonyamm Tpu mann/ HanpaaaeHna CO 311a.. 

LICHWIMH ,17,119lleKTp414eCKOH HOCTOTIHHOM Ez H 	= ey. THRUM 06pH30M, 

snaHncown AtmenTowecnoR nocTwnwoR ecTb wunincoma npawewm, H 
cpeAa noAo6Ha'oAHoocHomy npHcTaaay, npHmem HanpaaaeHHe HneATpH-
mecAoro nowt npeacTananeT co6oR onmecAyw OCb. 

OpHeHTausa BIIHHOTp011HbIX moneayn nark aentramem mietunero 
anerrpmecaoro BOAA mower nponcxoanb aBOHICHM o6paaom. flew-
HanaabHaa reopmn (RaH)xeneH, 1910 r.) paccmaTpmmaa moaekyam, KOTO-, 

pue He Hmewa co6erseHHoro sneaTpmecaoro momeHTa, HO HpHoopeTaloT 
ero Holt AeRunnem mewHero ROAR. B 'wpm:1m npHornmeHHH aumwmy 
npHoopeTenHoro moneaynon momenTa p HONCHO C411THT6 Bp0110p11H0- 

HH/WHOR HanpmeHnocm wiewHero 110/111 E, T. e. p. kE. ,11.4a 
Tp011HIDIX MO/leKyJI k 3HBRCHT OT Hanpamerma sHyTpH MOJICKyAb1. 

OpHeHTHpylowee cencTaHe aHeumero 110/151 H moneayaaprnax CTOJIKHO-. 

limn nposamaeTca B TOM, 4TO BROJI6 Hong cTpemnica paC110/10HCHT6CH 

Hanpanaemie HaHoonbweR nonnpHayemocTH. THICHM o6paaom, cpeucTa-
HOBIITCH amoTponHon. 

Ecan Ha Hee Hanger cneT, TO MOOJI6WHil nonaaaTeab npeaomnemin 
6yAyT HmeTb BOM1131, nnearpmecalln BeKTOp KOTOpbIX HanpaaneH 
AHHHH maacHmanHon noaapHa}emocTH, T. e. Ba0/16 aHenmero TIOAR. Talc 
Loa HanpaaneHHe aueumero f10/111 Hrpaer no OTHOHleHHIO K Cpeae pont, 
OTITH4eCK041 OCH, TO, cataoaaTeabuo, BOAEM C MOO/16111RM noxanaTeaem 
npeaomaeHus eCTb BOAHR He0661KHOBeHHHH Ocone6aHme 13210/16 OCH), T. e. 
no> no B > O. 

TaaHm o6paaom, 'mom! JlaHweaena 06-bSICHHeT ganemie Kep-pa, Ho 
OCTarumeT HeITOHHTIWIM cymecTaoaaHne—XOTH H B MeHbIlIem KOA114e-

CTBe—Beuiecre, 	KOTOpb1X /le < no, T. e. B < O. 
BopH (1916 r.) aOHOJIH/1.1 Teoprno flaHweeella, HpHHort BO BHIIMBHHe 

BO3MCOKHOCT6 cytuecTsoearma moneaya co ananutnedwatm 
anenmpunecnum Atomenntom, Hanpanaeme notoporo MOBteT He comm-
AaTb c Hanpumerwem HaH6oabweR noampHayemocTH. B Tanom caynae 
moaenyaa opmeHTHpyeTca BHell1HHM nonem Tax, 4TO HO Hanparmenno 
BHeWHeTO 110/151 CTpeMMTCH yCTHROBHT6C51 eeIlOCTOHHHbIti MOMeHT, a Hanpa- 
mem HaH6oabuleit noaspHayemocTH (T. e. Han6oabtnen ansnewrpnaecnott 
HOCTOAHHOH) mower COCTRIBIT6 3aMeTtIbIti yroa c HanpaaneHHem riflemen) 
Hoag (Hrpalowero POJIb 0111144eCKOR OCH). B BaBHCHMOCTR OT Baammiwrg 
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HCKYCCTBEHHAR AHHBOTPOHHA 
	

xxvi 

pacnonoAeHHH 9THX AByX Hanpaenemai nemecTeo moweT xapanTepHao- 
BaT6CH 110A0WHTeAbHUM HAH orpanaTeneHmm 3HageHHeM HOCTOHHHOft 
Keppa B. B gaCTHOCTH, ecam nanpanamme mancHmanhHoR nonHpHaye-
MOCTH connaaaeT C HanpaeneHtiem nocToHHHoro MOMeHTa, TO 8> 0; 
eCAH OHM B3aHMH0 nepnewaHnynHpHm, TO B < 0. lipH HeKOTOpOM npo-
memuTonHom nonoweHHH B M0)KCT paBHHTbCH Hyino, T. e. BentecTeo He 
o6HapywHeaeT HBAeHHH Keppa. Omona nommo, nonemy eemecTea 
C 6AH3KHMH 9AelapH4eCKHMH momeHTamH H He CRAbHO paaammica(MMncH 
nonHpHayemocTsimH (nonaaaTeagma npenomneHHH) MOTyT OtleHb CHAbH0 
OTAINaTE,CH HO OTHOUIeHHIO K 901)elaykeppa.Thm,memul6p0mwatimeet 
nocToHHHym Keppa, B COTHH pas 66nemyro, ileMMeTHAOHMH unipT,XOTH 
anenTpunecalle MOMeHTM 11X H nongpmayemocTH OTAHWOTCH HOBHA4VI- 
TeAbH0. 

AlonenynHpHo-nHHeminecnoeemmicnenme aHH30Tp01141H, eomimagnnen 
non aeftcTemem snenTimecaoro nOAH, TpeoyeT,cTaTHcTimecnoro yneTa 
ecex BO3MO)KHbIX OpHeHTHp0B0Kmonacya nonencilmememewHero 1101151 E 
H Tennonoro ABHACHMI. OHO npmmAHTK peayneTaTam, COTABCHUMConm-
TOM, a HMeHHO: ROCTOHHHaR Keppa ,aonnam bum nponomcmanema 
eeanpaTy HanpmneHHocTumewHero norm H yMeHbIllaeTCH C yeenHnemlem 
TeMnepaTypbl, 360 no xencirexem Tenxonix coympemill paccTpainmetcx 
opneHTanHH monemyn, onpnaenHamnaH BOBIIHKHOBeHHe aHH30Tp0flHH. 

Kan pee ynommianocb, opmenTanHonHan Tearing MOHCCT npeTeum- 
BaTb Ha KOAHileCTBeHHOe coenanemie C OHUTOM TOAbK0 B caynaeraaoe, 
KOTAaMOWHO He TINTIABaTb BaaHMOAeHCTBRHmew,tty monemynamm, xapan- 
Tepnwe wm xmaxOCTeft. flpwwwwax 7a6nula Ana napoo6pa3Horo 
smaxaopexa nOKaebIweT, nacxonmw xopowo TemnepaTypHax 3ance-
MOCT6 cornacyeTcH C onuTom. 

A6comorewl 8.1Woripe760AGuptet 

remeeparypa 986.1ewiee- ebemenee- 
mx Max 

291° 9,55 9,55 
328°,7 7,25 7,30 
377° 4,42 4,40 
452°,5 2,56 2,61 

14CXOA6 H3 0611114X coo6pmen01, MO)KHO Tanmce AO H3BeCTHOn cTe-
nemt man', nOHHTHbIM, nonemy pa3HOCTb n0 B HBAeHHH Keppa 
nponopunonaamm tceadpamy. Hanpa)KeHHOCTM snewrpHnecicoro nom'. 
AeHCTBHTeAbH0, nameneHne mune nonH cooTeeTcTeyeT HameneHmo Ha 180° 
noanneHHH xpacTanna, noTopomy ynono6nHeTcH eemecTeo B snexTpH-
neCKOM none, T. e. nepeeopammainno xplicTanna. Ho Tanoe nepeeopmm- 
Hamm He memeT OTITMCKIIX CBOACTB Kpl1CTaAAa. CAUOBATeAbH0, H 
OFITHWCKHe CBOfiCTBa Bewetrea He A0/1)1(MM 3aBHCeTb OT HanpaeneHmi 
anenTiminecnoro nOAH, T. C. paaHocTe ne ---n, nommm arri, nponop- 
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145] 	naalriox APIEHP8A0MaEHNE B 9AEKTPWIECKOM HOAB 	459 

tmoHanma tieTHon cTenemt HanpnweHHaTH norm, HmeHHO BTopott, H6o 

NaeHm Bmanter0 nOpHAKaHrpaKameHbwpo ponh.Teopta nintmonHTTatcwe 

K OTHOM 	
ne--n

HHIO 	= 2, ycTaHonnenHomy Ha onuTe. 
no --n 

F) JOHTeabHOCTI, cymecrtiosamm HBAeHHH Keppa H ero opiate-

Heim. Ana Hcaertaamia HpNp0AN HBAeHHH Keppa npencTaanneTca 
HemanonawHumpewaneHonpoca ortnicrenbHOCTH Tex npotrecca,KoTo-
pue nimmortaT K BO3HHKHOBeHNW HAN HC9e3H0BeHHIO ABORHOr0 nytm-

npenomneHm B snexTpHmeaom none. 
OnNTN A6parama N Ilemyalla (1899 rOnamt HonmowHaTb mmnepH-

meHTammo n0A0nTN K peamHHE STOTO nonpoca. CxeMa NX pacnono-

weHlin ao6pancen Ha pttc. 311. 

PH°. 311. Cxenta pacnonoxcema nna necnenosatma =poem ammoBean 
mtanoro AymenpeA0mAema RpHyrupaHema sAempmecKoro HOAR. 

IICTOLIHHKOm caTa cnymmTHapao2 npomewyTa F, npHcoertHHen-

Hurl K oommuam tomineHcaTopa Keppa K, Ha KOTOpMn HatulanameTca 

HanpnweHne 'DT TpaHc4)opMaTopa (Hrutywropa) T. B MOMeHT np060H 

(HcHpa F) Ha xottneHcaTope K HmeeTa, TaKNM o6paom, Hanpnwetme 
(pamme npo6c4itiomy), AOCTaTO4HOe AAR coofteHHH HatinTemmoro 
ntionHoro npenomneHHH HHTpaetmony, nomemeHHomy B KoHneHcaTop. 

npo6oe B F Hanpramme Ha K 6ucTpo nanaeT, npwlem o6uuo 
npHnHmatca mepu ana.Toro, 4To6u imcnpenracummam Kone6aTenbHomy 
papriny xoHnencaTopa K. 

ECAH CBeT OT HCKpm F HanpammeTca HenocpencalteHHo B cHcTemy 

hi 1bnI 2 , TO OH AocTmraer InonnaTenst;'npyrtimn CA0BaMN, B MOMeHT 

npoxownemm CBeTa gepe° K aHH30TpOnNH, BO3HHKIHafl B NCHAKOCTH non 

neRcumem 110101, ewe coxpaHHeTa. ECAH we npH nomows upKan A41, 
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460 	 HCKYCCTBEHHAA AHH3OTPOHH51 	 [r.T. XXVI 

M2, M3, M4  3aCTaBHTb CBeT npOTH 6onee Hall mei-me .aaHTeabHbln RyTb 
FM4M2M3M4  !Tempe, mem OH flotimeT AO K, TO MO)KHO OReHISTb CK0- 
pOCTb HC4e3H0BeHHCI aHH30TpORHH. CYRbIT nomaaan, HTO npm mane 9TOTO 
,/10110./IHMTellbHOTO IlyTH B 400 au, Ha npommumeme KOTOpbIX caeTy 
Tpe6osanom 1,3 • 10 -9  cm., cricTama NIKN2  oxammanacb anomie Henpo- 
apamHoil, T. e. 3a 9T0 spool HOVIKOCTb, OCB060HaeHHaff OT AeRCTIMIH 
ROAR, CTaHOBHaaCb BHOBb H30Tp0IIHOH. 

11ammeliume HCCaell0BaHHA sToro poma 1103B0aHan OReHHTb apemo 
nmeaHmema aHH301130[1104 6onee TOHHO. COTaaCHO 6onee 1103,11M0M, 
XOTH H He anomie Hamemanod pa6oTam (1939 r.) 9T0 }Tema COCTaBAHeT 
mono 10 -10  cm., a man Hemorommx mimeo's—Awn timbale. Ha 9TOM 
OCHOB3HHH MONCHO LaeIlaTb Hamame aaronomena. Bo-nepabtx, HattaeHHam 
itaHTeabHOCTb 3aRa3.1b1BaHHH He npoTnopemar npeacTaanewram 0 stone-
HymapHott opmearaum ICaK npmmuHe SthaeHHH. •kenCTIMITeAbH0, 'Tam 
10 -9 -10 -19  cm. aameaomo AOCTaTOHHO BAH monemynapHotlopmeNTaum 
RAH meaopHearannm B WHAKOCTH, H6o 38 9T0 BpeMH MoaeKyna HOINTI.1- 
BaeT TbICAHH coymapeinal H, cnexonaTenbHo, ycneeT npra1TH B Hamm 
parthmecHoe COCTOHHHe, coomeTcTspoutee BO3HHKHOBeHMO HAM ycTpa-
Herm° nom,. Bo-BTOpb1X, 6naromapa 4peaam4at1Hott 6bicrpoTe MaH0- 
13.TreHHH H HC4e3HOBeHHA sflexTa Keppa, OKa3aa0Cb BO3MO)KHbIM HCH0ab30- 
MI6 ero mum MHOTHX Harnumx H HayHHO-TeXHHHeCKHX umetl. YcTaHoma, 
naao6Haa H3o6pmeHHoll Ira pa:. 311, moweT cnymarrb, HanpHMep, Ana 
molly/mum HHTeHCHBHOCTH caela; He05X0AHMO 10.abK0 THITaTb KOH.aeH-
caTop Keppa HaripmeHmem aucomoti HaCTOTIA, a B mamecTme HCTOHLIHKa 
mem Himmel-im metro HCKpM namny. Him myry. Talcum o6paaoM, 
cficTema ArIl(N2  npempaulaeTca B onim4emia1 saTaop, npepbmalommil 
mocTyn men/ mHoro paa B cemyrbay. IlpenmyurecTao TaKOTO aaToopa 
nepem mexammecratmn, Hanprimep nepem HparuaTormmca monecom, me-
BHMHO, 1460 OH 1103BOAfleT ocyulecTBHTb orpomHoe HHCAO npenwarna4 
B cemyaay (go 109 ; CM. ynpamareme 190), Heaocumarmoe mexammemmil 
cpeacTsamth C nomouthio nomo6Horo aaTsopa 6bino BbillOnHeHO (1937 r.) 
TomHoe onpemeneme CKOpOCTH cBeTa Him 633HCHOH AHHHH J1AHHOR ricer° 
0KO.B0 TpeX meTpoe (CM. § 115). 

AHanorumHble yCTaHOBKH HaumH npummenue AAA onpmemema yea-
BbalatIHO KOpOTKIIX HpemeH nomememema, mapawrepHayioumx SIBJleHHH 
cpayopecuensm. 17pH6op, nocipoemaal Ha 9TOM npuumne, H ero men-
crane onficaHm B rnaae XLI. C 150AbLUHM ycnexoM maneme Keppa HpH-
memeTcsi gum 6bicTpon momymsaram marm men B cospemembix ycTa-
HOBRaX fog Te.rterowelimg H B roB0pflatem mum (11. r. Tarep). 

§ 146. ,Itaolinoe .nynenpenoranenue B marumom none 
(ABJleHHe KOTTOH — MyTolia) 

AHaa0THHHO BO3M4KHOBeHHIO .asot1Horo nymenpenomnema B 9.neiapn-
4em)/ none BO3MOHCHO TaKate. H coamame HCKyCCTBeHHOM amaarponum 
meficTmem marHarHoro nGJIA. ECan aHH30Tp011Hbre monexyabi o6maAaarr 
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AOROAHHTeabH0 ROCTOAHHUM MaTHHTENMmomewromjnapamarlimmoeTeAcO, 

noao6Ho Tomy KaK moaemynu, 6yaymH aHHaoTponnumH, 06AaAalOT 

ROCTORHHNM saemTpHmecmnm MOMeHTOM,TO MX noseaem noa aeRcumem 
marnHTHoro nonsi aommno npeacTaaarri, annum° C ABAeHHeM, HaGAIO. 

axemum B saemTpHmecmom none. B OTCyTCTBHe snewHero marmmoro 
nomi xaoTamecmoe pacnoaowerme monemya alecneminiaeT mampocmorm-
mecmpo H30Tp0R100 cpeau,HecmoTpn Ha amsoTponmo OTAeAbHNX mone-
tun. HaA0WeHHe AOCTaTO4H0 CHAbHOTOmarmmoronoag, BoHaeRompo-
nwro Ha marHHTHue MOMeHTN HaMHX monemya, opHeHTHpyeT MX onpe-
aeneHHum o6pasom OTHOCHTeAbH0 sToro nHemnero nong. OpmeHTaung 
anllsoTponnux moaemyn cooftweT nen cpue CBORCTBa aHH30TpORHH, 

moTopue MOWHO Ha6A10AaTb 06M4HNM cnoco6om. ileRCTBHTeAbH0, yAa-

AOCb HatiniooTh BO3HHKHOBeHHe TwoRHoro nymenpenomaeHHH 'ten-
CTIMCM CHAbHOTO marnHTHoro ROAR, HanpameHHoro nonepemno KAHHHH 

pacnpocTpaneHHH cseTa.CxemapacnonomHHH onuTa ananorHmHa yua-
HoHxe AAA na6apaeHHH HisseHHH Keppa. 3amon asoRHoro aymenpeno-
maenHH B marHHTHom none, Ha6nroaaemuR B 3THX onuTax, aHa.moromen 
HaKOAHMOMy AAR HnneHHH Keppa, a HMeHHO, OH HmeeT BHA 

8 	I (no— no) 	 (146.1) no— no= DIP HAM — 

rae --Banpmemocm marHHTnoro non% C.-37--nomosumag, 

3aBHCAUJAA OT CBMICTB cpeau. Beaninnia sToR ROCTORHHOM 04eHbmaha, 

Tam 4TO Ha6nwaenHe yaanoch ABM 6aaroaapH npHmeHenino monmoro 
marHHTa, nosawunnuero nonymaTh CHAbHNe ROAR B 60AblIaNX oftemax. 

TaK, AAA HnTpo6eHsoaa HaRaeHo C:=2,53.10-1203874.9TosnamHT, 
mro, HanpHmep, B none 20000 spcTea npH mime cHeToHoro nyTH, 
pannoR 8 cm, pasHom xoaa asyx KOMR0HeHT pasimacb 0,008k, 4TO 
COOTBeTCTByeT pa3HOCTH (pas mem OKOAO 3aKOHOMepHOCTH H Teo- 
pHH onHchmemoro ABAeHHR npeacTaHnHoT nonmpo aHanorHw c samo-
HomepHocumn H leopHeR ABAeHHA Keppa. V
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OT,H,E11 IX 

MOJIEKYJIAPHAA 011THKA 

FAA B A XXVII 

APICHEPCH51 H ABCOPB113451 CBETA 

147. TpyAtiocni aniapomarmtnia Teoptal AlaimBenaa 

CBeTOBaH BOJIHa B amyyme npencTaxacieT co6oli nepemeHHoe 9AeK-
TpomarHHTHoe none BMCOKOR vacToTu,pacnpocTpammouteecHc BOCTOAH-

HON  (c=2,9979.10 10  cmleetc), He amcmuefl OT 4aCTOTM. 
3TO nocnenHee 00CTORTeAbCTBO MOZCT C4HTaTbCH yCTalOBACHMIAM 
C 6onbwoil cTeneHbro AOCTOBepHOCTN Ha6AMACHHHMH HaA aCTpOHOMH-
4eCKMMK HBAeHHHMH. TaK, HccneaoHarme aaTmeHHH ynaneHHux nao6Hux 
3Be3A He o6HapyammeT HMKaKHX amomanHfl B cnexTpanbHom COCTaBe 
cHeTa, noxonsmero no Hac B HaHane H Homie 3aTMeHHH. Meacity Tem 
3aTmeHHe 3Be3AM HAN BUXOA ee H3 Tell caoero cnyTHHica oaHavaeT 
06pua HAH HaLlaA0 pacnpocTpaHeHHH CBCTOBOTO Hmnyabca, Ammo He 
monoxpomatimoro H morywero paccmaTplonbcH KHK peayman Rano- 
)HeHHH mHormx MOHOXp0MaTM4eCKHX H3Ay4eHHil. Ecnif 6u CKOpOCTb 
9THX H3Ay4eHHil B MeWHAaHeTHOM HpOCTpaHCTBe &Ina pa3AH4Ha, TO 
Hmnynbc nonaceH Coun 661 .aoflTM ao Hae 3Ha9liTeAbH0 AelPOpMHp0BaH-
num. Hanplimep, npeanoncox HM AAR HpOCTOTN, 4TO 9TOT NMHyAbC 
MOWeT 0MTb 5410A0OAeH AByM 1104rH MOHOXp0MaTH4eCKHM 

CHHel H KpaCHOR, H 1pHMeM, 4T0 CKOpOCTb paCflpOCTpaHeHHH 0KpaC-
HORD rpynnbl 6onbute, gem KCHHel»; MM AOAWHM OMAN 6u Ha0A10AaTb 
1pH Ha4aAe 3aTMeHHH H3MeHeHHe RBeTa 3Be3AM OT lOpMaAbHOTO 
K CHHeMy, a npm OKOH4aHHH er0 --- OT KpacHOTO K HOpMaAbH0my. rIpl 
Orp0MHMX paCCTOHHHHX, OTAeASHOIRHX OT HaC ABC/HI-We 3Be3AM, AaAe 
BH4T0NKHaR pa3Hilla B CKOpOCTEX AOAWHa &Ina Ou AaTb 3aMeTHbll 
941pexT. B AeOCTBHTeAbHOCTH We TaKOR 941 CKT He HMeeT MeCTa. TaK, 

Ha6ANDACHNH Aparo HaA HepemeHHOil 30e3A0A AATOAb npnBenu ero 

K 3aKA704eHH33, 4TO pa3lOCTb Me)KAy CKOpOCTWO paCHIYOCTpaHelHH 
KpaCHMX N (pHoneToaux apiefl BO BCHKOM CAy4ae MeHblile OAMOR CIO-
THCH4H0fi 9TOti CKOpOCTH. 3TO N HOADOHMe Ha6ALOACHHH RaCTaBASHOT 
1pH3HaTb, 4TO AHClepCHH CBeTa B MeWHAaHeTKOM HpOCTpaHCTBe*) 

*) MeWHAWNTHOe HpOCTpaHCTBO MOIKeT paCCMaTpHBaThCA Kai( Halthollee 
nomme np116amaellue K anyymy. no aCTpOlpH3H4eCKHM AaHHMM CpeAHAH MOT-
HOCTb Bemectaa H meaffinaHemom HpocrpaHuse — 01(0110 oamaro aroma aa 
1 ay6. cm, Tor4a aalc B arialla eamyymHbix 4pa6opax HAOTHOCTb He meHbute 
109  ammon Ha I ity6. cm (a 061,1 11H0 ropamo 6o.runue). 
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§ 1471 	TPYAHOCTN 9REKTPOMARFINTHOR TEOPHH MAKCBEAAA 	 463 

oTcyTcTmyeT. rIpm mcTynneram we B 061141161e CpeRIA CBeT mcmmTbmaeT 
nameHeHHe CKOpOCTH (pal:Iva:mum, HAN npenomneHme), H npmTom AAR 

pammx 4aCTOT CKOpOCT6 B cpenax OKa361BaeTCA paaimmHoR, T. e. no-
maaaTenb npenomnenmm n 3aBHCHT OT 4aCTOTM HAN AANHM BOAHM: 

n=f(1) (nmcnepcmm cHeTa). 
fianntme amcnepcmH cmeTa ABAReTCA OAHHM H3 cOyHaameHTanbHmx 

aanyaHenmfi nepmoHavanbHoft 9AeKTp0MaEHNTHOR TeOpHH cam Mame-
manna. 3Ta Teopmm, CB113aBWaA EmennHo snemTpomarnHTHme H onTm-
vemcne RBAeHNR, npeacTammum Fp0MaAHMR mar mnepea, ABHB11111C6 

Hay4HMM o6o6meHHem mpynHelimero macmTa6a. C HOM0111610 9TOR Te0- 

pHH pacmpbmanca cmmcn amneHmi criapanem (mpaweHHe HAOCKOCTH mom:- 
pnaamm B marnmTHom none), OTKplATORO 1104TH aa 4eTBepTb Beim AO 

Toro; oHa, HeCOMHeHHO, cTimpmpomana imnblieftmme H3NCKaHHA 

B °ORIGIN marmeTo- H 9AeKTp0011THKH, npmmeawme K AByM aawrimm 
OTKIMDITHRM Keppa: awMtHoro aymenpenomneHma B Hnelapnmeemom none 
H HOB0p0Ta HAOCKOCTH nonapnamm npm oTpaweHmn OT namarHnmeH-
Horo cpeppomarHeTHma. HamoHeu, Teopmm Alamcmenna yeTpannem pea 
HeacHocTen H 11130TNBOpe4HR qyllpyrORD 011THKR. 

BaNthefillIHM BMBOAOM TeopmH Mamcmenna ABHAOCE. nonoweHme, co-
rnacHo moTopomy CKOpOCT6 paenpocTpaHeHma anemTpomarHmTHoro nom' 
B nycToTe pammeTca OTHOWel11110 9AeKTp0MaFFIHTHIAX H snemTpocTaTm- 
WCKHX eAHNIIR CHAN Toma; imopoti, He menee BaWNBIR BMBOA rnacmn, 

• nomaaaTenb npenommemia 9AeKTp0MaEHHTHUX BOAR paormeTcm V eta, 
rite s—nHanemTpmmecmaa HOCTORHHaR, a II —mar:inn:am mponmmaemocTb 
cpeabh TaKHM o6paaom, CKOpOCT6 pacmpocTpaHenna 911eKTp0MaRHNTHOR 

BOAHM, B MaCTHOCTH cHeTa, omasanacb CBA3aHHOR C KONCTaHTaMN Bettie-
CTBa, B KOTOpOM pacmpocTpaHaeTcm CBeT, ROTA, npasaa, 9IH KOHCTaHTM 

BBeAeHN B Teopmn AlaKCBeAila 1430pMaAbH0 N NMelOT 'MCI° (PeHOMe110- 

710IN4eGKNR xapamTep. lianommim, 4TO m mexaHHaecmoR (ympyroti)Teo-
pHn NNKaKOR- CB51311 meacmy 011TH4eCKNMH xapaxTepHuHmamn cpeam 
(CK0p0016 cmeTa) N ee MeXaHN4eCKHMH CBORCTBaMN (ynpyrocTb, [MOT-

HOCTO He 6mno yeTaHommemo. H3BeCTHO, 4TO AAR nenoro pan 

rawao6paammx H MCNAKIIX nHanemTpHmoa COOTHDNICHHe Mamcmenna 

n }re (n6o 	64143K0 K 1) BblflOAHReTCA AOCTaTO4H0 xopomo; 
o6 9TOM CBHAeTeAbCIBylOT cneavomme AaHHble ARA pa3AHLIHNXBellIeCTB: 

A3OT 	  
BoAopoA 	 
YraexacioTa 	 
Fund' 	  
3amach a3oTa 	 
Toayon witocall 
BeN304 	  

n 

L000299 
1000139 
1,000449 
1C00035 
1,000507 
L499 
L501 

Vri 

L000307 
L000139 
1,000485 
L000037 
L000547 
L549 
1,511 

C)allaK0 ansi mHormx apyrnx" Ten, HanpHmep AAR cTemna H TaKNX 

/KNAKOCTeR, KaK moaa NAN cmnpTut 	ropaano 6onbale n2. Taw, AAR 
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464 	 ANCREPCHR H ABCOPBIjHH CBETA 	 [me xxvn 

BOW n2 = 1,75, TorAa Hair e=81. KpoMe Toro, KaK ywe CKa3aHO, 
noHaaaTem, npenomAeHHa 3aBHCHT .  OT AnHHbl BOJIHM (amenepcHH) H, 
cAeAonaTeAbHo, He mower paBHAT6C8 HeHoTopoft nOCTOHHHOR, Hato* 
corAacHo TeopHH RiaKCBMia, 00151eTCH xapamepHaHAAncpeAu BH9neK-
TpH4ecKa8 nOCTOHHHaH. TpyAHocrHoolacHeHmaAHenepotH caeTac TOUR 
3peHHH sAexTpomarHHTHoR TeOpMH nOAHOCTIA0 mpaHaloTes smerpon-
Hon TeopiteM, noanoannuee Aan, moneicympHoe HCTOJIKOBaHHe (pop-
MaA6H61m napaMeTpaM e H H oftscHirmueR OAHOBpeMeHHO BAHRHHe 
VaCTOTM sAempomarHHTHoro noin Ha a H, cAeAoarreAbuo, Ha K. 

§ 148. Attenepom cBeta. MeroAm mia6ametiun H pesymeraTu 

Tho6oR meToA, HoTopun HpHmeHaeTcH An8 onpeAerieHma nomaaTerm 
npeAomAeHHa,--npeaomAeHHe B npHamax, nonnoe ralyTpeHHee oTpa-
>Heinle, HHTeptpepernujoranie npr6opu—momeT CAyHCHT6 AAH o6Hapy-
WeHHR AncilepcHH. 

(lepBble wicnepHmeHTaAbHue HCCnenoBaHHH AHCnepCHH cneTa, npH-
Hamewauure HmoToHy (1672 r.) *), 6buni Hunomreni no cnoco6y 
npenomitemia B npH3Me, npenCTaBAHmLgeMy H noHuHe xopounin meroA 
Ana nemonTpagHH H HCCAenoBaHHH. FlanpaBAHH nyVOK 6enor0 CBeTa OT 
AHHeRHor0 HCTOWIHKa (rterm), napanneAsHoro pe6py npHamu, H npo-
emHpya HaoOpaweuHe wax Ha wpaH, mu He TOAbK0 HaftiOnaeM 
OTKAOHeHHe H306paWeHHH (npeA0mneHHe B np143/4/0, HO BenenCTBHe 
3aBHCHmoCTH yrna npenOmileHHH BOJIHN nOnyVaeM H306pa-
weHHe IgenH paCTRHyTmm B mine gBeTHOR nOnocm (enemy). RpH 
cpanHemur cnexTpoe, nonyHemffix C nomourbio• npHam c paBHUmH npe-
A0mA9OUrHmH yraamH, HO H3 pa3HMX BelgeCTB, MOw110 3ameTHTb, VTO 
CneKTpbi He TOnbK0 OTKAoHeHbi Ha pa3Hbie yrAbl, VTO 06yen0B.rfeHO 
pa3Hbimil 3Ha4eHHBMH n Ansi gallon H TOR We A, HO H paCivalyTbi Ha 
60nbilly10 HAM meHbilly10 Aniniy onaronapH pa3AH4HIO B BenHVIIHe AHC-
nepcHH AAA paaHux BeMOCTB. Tag, npH CpaBHeHHH OnitHaKOBMx npH3M 
H3 BUM HCepOyrnepOna Mbi inglamM, VTO BO BTOpOM Caymae CneKTp 
(OT KpaCHMX AO IpliOneTOBbIX Aria) B 5-6 paa AAHHHee, veM B nepBOM. 

HamepHA 1101(a3aTenb npenOmAeHHH Ana pa311bix ninth BOAH, mOHCHO 
HCCAen0BaTb APICnepCHOHHym CnOCO6HOCTb BeigeCTBa np1113mbi, T. e. 
CITHKIIHIO n=f(4). (NeHb HarABAHNR MeTOB, 06pHCOBIABal0IIIHR XapaK-
Tep nliCnepcHH MaTepHana npHambi, 6bIn npHMeHeH elite HbiOTOHOM 
B ero nepBMX HcCilen0BaHHHx. 3T0--meT0A CKpeinoHHMX npH3M, 
cOCTOmgHR B TOM, vTo CBeT npOxonliT nocnen0BaTenbH0 vepe3 nge 

*) Paanowerme coAHeviloro cam B cneKTp e ecrecTeemmx ycnoellex npo-
Hcxoner B panyre, HeeecnioR, KOHe4H0 , C He3anamerumx BpeMeH. geKapT nan 
SaBMOHTapHyl0 TeOpHIO paA3TH 2 OCHOBaHlly10, HO CyllACCTBy, Ha AOHyUZBHHH 3aBH-
CHMOCTH noHmarexa HpOROMAOHHA oT AAHabi BOAH1,4 HO HOCBHUJOHHy10 rnaexUM 
o6paaom aboalcaefono yra0B,H0A KOTOINAINH BHAHM paAyrm pa3H601 HOpRAKOB. 
LIMOTOH B ce061 c()ITTHKen BOCHp0H380AHT paCCyNKAOHHA ROICapia C yKananHem, 
VTO npolvmmicAeHHe gBeT08 ocTaBanocb geKapTy HesicHmm. 
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npusmu, npenomassouthe pe6pa xoToplix pacnonox(raral nepnemosxy- 
inn° apyr K npyry (plc. 312). LiseTHas nonocsa, nonymalouragcs 
B penynbrare aeRCTBHH oraron npnembi, OTIGIOHRBTCY1 eTopoil npasmon 

PITC. 312. Mercy* cxpewemna npaaM HblOT0143. 

B paaHsix CBOHX garTax pa3.0141-10, B 3aBHCHMOCTH OT. BeITHTTHHIA nom-
saTens npenomneram, Tax 4T0 oxoHHaTenbHag 4JopMa H pacnonowerare 
cnexTpa onpexensnoTcg Benrannran amcnepum o6raix npHam. 

Ha OCHOBaHHH CBOHX cpasHuTelraHo HemHorosHcnemraix• IMITATOR 

HbIOTOH npinuen K 011111604HOMy 3aKITIO4CHHIO, TITO OTHOCHTeabHaH AMC-

nepcmg pasmoraux npoapasHmx sewecTs 0,11,14HaKOBa. 

B HacTosagee 'Tema Ham H3BeCTHO, 4TO 3aBHCHMOCTI, me/gay noxa-
saTenem npenomneffira K raranepcnen moweT 6bITb Becrawa Ca0WHOR, 

npaMeM BoapacTamie mranepctra He sceraa turaT pyxa o6 pyKy c yes-
araemram npenomnemra, XOTH o6EasHo noao6Hun napannemram Ha6.rno-
aaeTc6. AA o6uran xoii franepcHH— yeemisewra noxaaaTeag ripe-
/EOM/WHIM npn ymenbaramra a.TIHHbl BOJTHbl —He ncerna mmeeT mecTo. 
jlepy • (1862 r.), Ha6nonsg npenomaerara 
B npname, HanonHamon naparar 140,11,a, °Gimpy-
/KIM, 4T0 cHHHe arm npenommuoTcg menbuie 
gem xpacHme (apyrne nyra nornowaloTcg }maw/ 
H OT Ha6m0rtemrs yCKO.TH33aT0T). Ha6narararayto 
oco6erracTb Jlepy Hassan atioAtetsbuoa due-
nepcued — HaaHarffie, yaepsraffineeca H AO Ha-
mer° BpeMeHH. • 

AHOMaablibIll xon nficnepcm4 Ha6monaeTcs 
H B NCHA,KOCTSIXT TICC.Tlealyfl a:slap npit nomows 
npiramm, HanonHemran pacTsopom 4:IyxcHtm, 
o6Happsum, wro qmoneTossm arra OTKAO- 

HRIOTCR meHee xpacHux. Pm. 313. 1311n cnenTpa, no- 
ClicTemaTn oetnne Hccnexosamra KysaTa, KO- apmemoro no merany reps- 

TOpb1R HCII0J1630132/1 Ane 9THX Ha6moaeHnn me- 	meHmix IlpH3/4. 

TO,LI, cirpewoursix nraram, ycTaHoerarta BaNCHMR 

3aKOH, cornacHo HoTopomy generale anomansHotl ascnepum Teo-to CBH+ 

Mao C norsouraHnem cseTa: ace Tena, aalowse aHomanbHylo rawnepano . 
B icamon-mito o6nacTH (plc. 313), CHabli0 nornowmoT cseT B 9TOR 

3aK. 2178. r. C. namAcdepr 
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466 	 AHCHEPCHH 	ABCOPB104A GRETA 	 frn. xxvn 

06nacm. nonsanab IlpeA0MleHHH B6APISH nonocm Nornow,emom 

meHReTcR HaCTOAbK0 6131CTp0, LITO 311a4eHlie ero co CTOpOHN 60aee 
AMIIIHNX BOAH (TO4Ka M) fionsine, Hem co cTopOlibl KOpOTKIIX 

(TO4Ka 	AHomarnarmil non. nomaaTerm npenomneHHH, T. e. ero 
ymeHhtuefine npir 	 11,1114101 BOAHM, HmeeT mecTo RHyTpH 
HOJIOCH OT TO4KII M K N, rAe Ha6monem4R oRew, TpyAHIR BMA,- 

CTBlie nornouTemoi coora. 
PHC. 314 BOCI1p0H3BOAHT B 

HUH Haa ancnepcHen pacTaopa 
4)opme KplIBOR peayabTarm Rao/Hone-
utraHHHa B OnacTn nonocm nornoufe- 

• OT A AO B ROKa3aTeab ripe- 
110MJICH1451 ymeHmuaeTcR, T. e. HmeeT 
airomanbHun xo.a. (MmHg xoA no-
mamas! npenomnemof Ha HeKOTO-

pom paccTornam OT II0A0C norno-
ufeHHR COOTBeTCTByeT o6favHomy 
HOpMaAbH0My 'cony AficnepcHH: 
merfneHHoe }we/mei-um noxaaaTenR 
npenomneHms no mepe ymeHmeHng 
• KOWA. Taxoti 	xan, HmeeT 
nomaaaTenb npenomnemof AAA npo-

too  A spatial:4x Tea (CTeK.110 Han lawn 
HanpHmep) Ha nem npoTHweHHH 
MARMOT° cnexTpa. 0/1,HaK0 mepe 
nponanwerma B ynbTpacfmoneTosylo 
HAH mmtipampacHylo macTH cnexTpa 
TIOKa3aTeab npenomneHHR BMX He-

111,eCTB Hamm!' awl' MeFISITbC51 .110BOAbH0 6bICTp0, yKa3b1BaeT Ha npHonn-
weHne K 110.30CaM nornoufeHtm, HoTopme AetICTBIlTeabH0 pacnonoweHm 
B COOTBeTCT13340111,41X ymacmax cnewrpa. 

Tamim o6pasom, Aoranbuoe uccnen,oHamre noxaamaaeT, 4TO y BCH-

moro peweema HmeIons! CBOH 110AOCH nornoulemia, H 06111,14fi nor( no-
xaaaTerm npenomnema cloycnoHneH pacnpeAeneHmem STPIX nonoc no 
cnexTpy. 1109TOMy flpOTHBOROCTaBACHHe HOHHTHtl HOpMaAbHOR 	alio- 
MaAbHOPI Ancnepcluf Telmer CIYUCJI. 110/1Haa AHCnepcmomoaa KapTHHa 

AAA mo6oro Hetuema COCTOHT H3 o6nacTeff aHOMaabHOB Ancnepcvm, 
coomeTcraytomx ofinacTom Bumf! II0J10C HAH AHHIIR nornoureHim, 
n oonacTeft HopmanbHoft AircnepcHH, pacnonoweHHmx mewAy nonocamH 
flOTAOILIeHHH. 

Cm]) mewAy aHomanbHoft Ancnepcnal H nornomennem noaHontina 
KyHATy fimcfraHaTh coo6pawenne, 4TO CHAbH0 nornouramue raam 
Hain! AOAMCHW 'mace AaBaTb Hanel-me aHomanbHolf AHCIlepCHH. HeCK0AbK0 

neT cnycTR Kyftwry Taanocb HaonfoaaTs owsuaemoe HeneHne npn new, 
ItHOHHOR AemoHcTpawur nornoufemre CBeTa napamil Haim. CBeT OT 

HCTOIDIHKa paanaranc2 B cnewrp npa HOMO= BepTHKaAbH0 IlOCTaB/IeH-

HOR flp4I3Mbl, Aaaasfuefl cnewrp B mute ropnaoHTanbHoti 110AOCK14. Ha 

nyTH nymen &Ina pacnonowefia roperwa, if imam xoTopon BBOAHANCE, 

2,4 

Z2 

2,0 

1,2 

1,6 

1,4 

 

  

7600 6800 	6000 	5200 4400 I 

Pile. 314. XoA noKaaareaff npenomae- 
• B annum B o6Aacm 110a0Cbl 

raolgernin. 
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PM. 316. iknomaabnan nutnepcna 
B napax naTpnn: a — npN anann-
reaenon HILOTHOCTII napa 06e 
MIMI! noraounennn narpnn (ny6- 
ACT Haim) eJlithalOTCH B rummy; 
6 — if pH Fle60llbawri 11.110THOeTH 
napa o6e AHHHH ny6aeTa narpmn 

pa3nenenbt. 

§ 148] AHCIIEPC4151 CBETA. MBTOALI HABAIOABHHH H PE3YabTATbl 	467 

napes HaTp1451. Ha wcpaHe o6HapyRomocb He TOAbKO nosumetme TeMHOtk 

HOJI0Cbl B wearon mama cneKTpa, xapaxTepHoH arm noracwaemaa CBeTa 

B napax HaTpun, HO H sazu6 cneturpaabHotl 110AOCKH B pa3Hble CT0p0HbI 

no 60KaM 06aaCTH norawnewm. 
B 9TOR cnynanno HaornorienHon 
Hapnwe RyHAT cpasy yaHaa wane- 
Hue aHOMaabHOR AMCIlepCHH. KOHy- 

coo6pawieW croa6 napoB HaTpHH, 

noaHNManwnMcA Haa rope/mon, 
Hum pow, npnambi C rowasou- Pm. 315. AHomaabHan awenepeHR B na-
TaabHbIM npenoMJIAK)w,Hm peopom pax narpnn (aemoHcipanHown& OMR). 

(OCHOBWIFIe BHIlay), capelneHHOR 
C nepRoff CTeICASIHHOR npHamoH, crowauen BepTHKaabH0. KaK BHAHO 

pHc. 315, 6oaee anHHHoRoaHcwaR vacTb a npeaomaReTcR cHabHee, Rem 
60clee KOpOTKOBOAHOBafl o6aacTb b, AAA KOTOpOR noxaaaTeab nalme 
MeHbwe eAHHHIJIbl. 

flapbi HaTpwa HmeloT He waxy :114111110 noramneww, a awe .  oRenb 
penithe H TOHKHC pacnoaoacetuable paCCTOSIHMII 6 A apyr 

OT apyra. B OfIHCaHHOM Bballe AeMOH-

CTIKIIHOHHOM 01119ITe TIAOTHOCTb napoB 
HaTpita 6bula HaCTOAIDKO 60AbWOR, 4T0 

06e AHHHH noraowewaR HaTpHR, DI  H D2 , 

B army HOJIOCKy H AeTaJIH 

413JICHIIA He 6bIJIII pawn/nimbi. Ynywnen-
Hue yCJIOBI01 onblTa H03BOAMOT Ha6J170- 

AaTb KapTHHy ropanao 6onee OPIeTaHBO: 

npal 3Ha414TeabHOR FIAOTHOCTH napa Ha- 

OnwAwoTcH wmpoxaH noiioca nornowe-
MIR H aarmobi Ha xpaRx (pHc. 316,4 
a npH ymeHmuethaoll n/lOTHOCTH napa-
HaJIWIlie AByx o6aacTeil arwmaabHon 
wacnepcma, COOTHeTCTBy10111,HX awym all- 

HHAM nor/m=1mi (pie. 316, 6). 
TaK KaK Hata6oaee oTHeTAHHaR Ha pTIlHa 

IIBIleHH51 Ha6.1/0)1,aeTCH y 'wawa (napoB), 
xapaxTeplasyrowxxcH peaKHMH AHHHHMH 

noraoulemas, TO H nponepHa TeopeTH-
Recmax npeacTaRaeHHH aywne lacer° MO- 
)Kea' oblTb BbIFIOJIHelia AAR raabn, AAA 

KOTOpblX, Bnpogem, H nOCTpoeHHe Teoprm 3HaIIIITeAbH0 npouae. FlosTomy 
6oabwoe 3HameHHe npHooperm meToam HccaexoRaHHR MBHCHMOCTH no- 
KaHaTeaR npenomaerma OT AJIHHbI BOJIHbl, 1103BOWHOWlie Ilp0H3BOAHTb 

TO4Uhlt Hsmeperm B rasax. 	manoft Bealiquitu nonanual npe- 
.30MJICH4131 B max (oco6eHHo npu maxotl HAOTHOCT41, He06X0AHMOR IlpH 

pa6oTe B61141311 WHIM noraoutemaR) nplixoparren npumeffirrb annepcpe-
pewpwaable relapawromeTpu. 

11110111111=1 

30' 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



468 	 AHCHEECHP H AECOPBEHA CBETA 	 [rn. XXVII 

Hauartturse peaynbTaTbt nonyvasoTca no morgay HcapealerntsH cam-
TpanbliblX annaparoa, npHvem OAHHM H3 HHX cayman, Hanpumep, HuTep-
spepomeTp >KameHa, a aTopum—o6bonsbin cnexTporpask C npmamon 
HJIH nwppaHswonHon peweTtrott (Byn, C. POHCAeCTI3eHCKWO. AAA 

Toro 4T06bI <ICKpeCTMTba HHTep4sepomeTp )KaMeHa H ripHameHHbin crtetc-
1133/1bHb1H annapaT, Haslo paCHOAOHCHTb MX, Hanwtmep, MUM 06pa30M, 

4T06b1 nonocw HHTepckepemiffir WAN ropHaoHTansHo, a WeAb cnetcrpo- 
rpaka —BepTHKaAbH0. OTO6pa3HB KapTHHy, AaBaeMyI0 HHTep421ep0MeT- 

p0M, OT HCTOIMHKa 6eJlOr0 CBeTa, T. e. COBOKyIlHOCTb 11,BeTHbIX II0/10C, 

liaAb CaeKTpOrpaiPa, Mbl yBHAMM cnnonmott cnexrp, opovepvemsbal 
B Hp0A011bHOM HaIlpaBACHHH 'MOM TeMHbIX AHHPIE, COOTBCTCTByIOUAHX 

TCM MeCTaM mews cnescrporpaWa, Ha HoTopbte HpFIXOAATCH 14306paaCe-

BHA TeMHbIX HOJIOC HHTepspepeHattoHHon KapTIIHM. 

Tax tot( paCCTOAHHO mexuty TeMHbIMH 110.1I0CaMH Tem 60.abwe, nem 
6o.abine Anima BOJIHN, TO CaCTeMa TeMHbIX ROJWC B Cnewrporpack 

0  
rhuosem 

Pile. 317. Pacrtonoaceme Hoarse mrrepspepestwor nptt 
ocpeuseHms HaTeptItepomeTpa NameHa H cnesup_orpattn. 

opeT CyACZTbC51 OT HpacHoro HoHna cnenTpa K CP110./IeTOBOMy, KaK 

IIOKa3aHO Ha plc. 317. OTpery.mpyeM npn6opu Tatum o6paaom, 4T06bI 

Hyneaan TemHast nonoca fibula npstmommetWott H nepnennnxyaapnon 
K nanpasaemno mean, H npHMeM ee aa OCb a6cancc. Opnimata m -0 no-
a0Cbl 6ynter nponopwwHanbHa cooTaeTcreytowen pa3HOCTH X0Aa WA, 

T. e. Ansi 9T041 nonocbt y amX, rite a—Ko94xlmin1enT, Beawnma 
KoToporo 3aBHCHT OT KOHCTaHT npumennembix npli6opoa. Ec'm Ha nyTH 
onworo H3 siren towepWepomerpa BBeCTH caottl aeatecTaa TOJIIIIMMA h 
C nottaaarenem npenomnemos rt =f(A), TO 6y.aeT coo61uteHa nononms-
TeAbHafl pa3HOCTb X0Aa, paBHaSI — 1). B peaynbTaTe HHTep4sepeH-
nHOHHble 110110CM HCHNTWOT COOTHeTCTBeHHOe cmemenne BA0Ab menst 
cneHrporpacIsa, is Hyman nonoca, paHee ynoHnereopmnuaa ycnomtro 
y 0 (ocb a6cumcc), Tenepb npumeT titopmy, coontercrepowyso y == 
--- a (n I) h. 

Twain o6paaom, Hyaenas! nonoca abnieptmaaet s onpenenemsom 
macwTa6e 3aBHCHMOCTb (n — OT AAHHN BOJIHN, T. e. ,HaeT Henocpen,- 
CTBeHHyI0 xpilayio Ancnepcnn. 

ECJIH B Ka4eCTBe AOFIOAHHITAbHOPO CAW! HeutecTaa BBeCTH Tpy6xy, 
nanoanennpo napann HaTpun, TO MOHMO TOWIO HCCJleA0BaTb XOA 110- 

Ka3aTeASI npenomnerma Amite B6JIM3H AHHIth norawmeHHH, H flpHTOM 
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Pnc. 3Ia AHomanbilau 
aucnepcnsi B Hapax 
HaTpna (4bleT0A 
KM> A. C. POIKAeCT- 

BeHcX0r0). 

§ 148] APICREPCHH CHEM. METOAM HABAKKEHHA H PE3MTATH 	469 

Tem &fume K HUM, gem menbwe nornowenue B napax HaTpHth (DOTO- 
rpalmig Ha6monaemon KapTHHm, 3aHmCTBOBaHHall 113 pa6oTm 21. C. Pow- 
necTmencmoro, npulwAeHa Ha piw. 318. 

PoucxecneHocomy nplulaaaeWHT TBK)K BannibiR meToi,n031101110WIA 
3Ha9pffeabH0 nOBbICHTbTORHOCTbiomepeHHR .annepani B Hen0CpenCTBeH-

HOn 6aH30CT11 K nonoce nornoweimmi. Honbayucb BO3MOMHOcTb10 MeHRTb 

PHc. 318. AnonianbHag RucnepcHR B napax HaTpHR 
(cHtdoic A. C. P0af4eCTBeHCICOr0). 

naKizom HHTepepepeHnHoHHOR• nonocu, Lwow] B KaK0e-Helnb 

cno% Annepr11pyKHHer0 neutecTBa, A. C. PowaecTnenma nomecnia 

• OnHOm name caon HCCaenyeMor0 BewecTsa, a B apyrom--CTeKaRH- 

Hylo naacTHincy H3BecTHo11 ToinnOHN H thiCnepCHH. rraK KaK B HCCaenye-

MOM BemeCTBe 06A11311 nonocu nornomeHvoi amenepCHR meHReTcR OneHb 

CHabH0, TO Beerna HanaeTCH TaKaR naHlia BoaHM, AlIA moTopoll aen-

CTBHe CTeKaRHHOn nnacTHHKH 6yneT inogain CKOmneHCHp0BaHO neRCTBHeM 

HCCaenyemOr0 BeineCTBa, Tax RTO B 9TOM meCTe HaKa0H HHTep4MpeH-

nHOHH0R KIIHBOR nponneT 4epe3 Flynt.; mesa cm' 9TOro 3Hanerm nambi 

BOAHN KM:me naAaKrr, a CnpaBa—n0aMIMalOTCA (MAN Ha060p0T), 

06pa3yR nonoweinre sepunmu HoToporo 
B mane natin BO)IH moweT 6brrb I:gm° wipe-

AgAeHo (pHC. 319). 
Xop, KpHBOR y moMeT 6MTb npenCTaBaeH CO-

oflicneumem 

y = a Rn — 1) h — (nt  — 1) h' ) , 

Tau 4TO ycnoune, onpexenmowee nonmuelme 
Bep WNHbI uploua, eCTb 

dy 	Idn 	dn' 
TtZ a 	h 	dk h

')=0 

HAM 
dn' 	h do 
dk -- h'dk 

naaCTIMIKH (n) 
t  da 

'damH TOAMHHy HCCAenyeM0r0 CaOR 	mown() onpexernab — T. e. dk  

TaKIIM 06pa30M, anaa xaparreplicTuun CTeKaRHHOR 
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4/0 	 Amanurcua H APCormicm Com 	 xxvit 

Alicoepcum inyvaemoro BetoecTu npa Tom magemm X, KoTopoe cooT- 
aeTcTpyeT nonoxcemo BepLuoom icpma. Alum TonmAmy h cTeccmul- 
Hon naammul, moauco cmewaTb noaomcome aepumnu xpoica imonb 

drtf 
LUKaala AaHH BOAH, nepexoAp mecTam pasammmx alialleHHH .71"-,HC 

cemAya Towm o6pasom micnepcmo ummemom ooTepeue Ramo BOAH. 
SITOT gmentod iclimmcm> PcoicaecTsenocoro IliNpOKO HcnonbayeTca 

TO4HMX HCCaeA0BaHHAX no apcnepotm 

§ 149. OCHOBM THOpHH Annepout 

HelonoTeopoaH nonbrwa acTommmalum 6oraToro maTepHana, nony-
geHHoro occnewmorrammum nyTem, 6maa cAenaHa ewe cs acynpyraw 
Teopm CBeTa. 	9Ta Teopun He morm COMM atlarielme HOKa3aTeaH 
npuommoosi cpus HH c KalCHH Ha H3BeCTHUX napameTpoe 9TOR 
caeaHeR, Tem He mome HcTodmonamie Hamann peclmaxwm H mmneptmc 

aemecTee npompimaTo 6mao Tice flue. 
Couacoo npucTaenuoulm (Ppomaa caer pacnpocualmaca oco-

6oR cpue, ceet000coom Onaammuem CaoRcTaamc ynpyroro 
TaepAoro Tufa, mpatIoe paapewermoro o npommamwero Bo ace o6bm-
Hme cpeam. CpopocTb caeToacM mumm onpuenanacb oomocom crion-
camamc aToro Ampa, Ho a aewecTsemmix cpeAax monogram Hamenmca 
caoRcum scimpa, a mix amanmumwro, H Talcum o6paaom BAHRIOT Ha 
cxopocTb pacnpocTpaHoma catTa. Paaawma anew (Ppeoeng o6 yveTe 
BAHAHHH moaogra aewecTea Ha RacTmnoc scimpa, Komi (1829--1835rr) 
nimmea x pkwmyne, ampawammeR awmcHmocTb noicaaaTeaa upeaom-
nerma oT AaHHu aonnm: 

b 	c 	 . 
(149.1) a = a + —± — ± 0 A4 

0 	0 

ue 1 .1, --Amnia sommi a nycToTe, a, b, c, ...--110CTOAHHble 3Haqe-
HRH KOTOpbIX AAR KaNSAOTO BeatecTea ,a,onmaibi 66.1Tb onpeaeneou Ha 
01161Te. B 60ablDHHCTHe Cariaell HONCHO orpamontrbal Roymg aepBIAPAH 

k B A. (n-- 1).107 
HAMA. 

0-4).107 
B610Hea. 

5462,260 1396,50 1396,50 
4078,991 1426,32 1426,33 
3342,438 1461,33 1461,18 
2894,452 1498,59 1498,63 
2535,560 1546,90 1547,01 
2302,870 1594,18 1594,18 
1935,846 1718,24 1718,37 
1854,637 1759,26 1759,96 

TeopHa Komi &ma coualla aaaoaro AO OTKpb1THH aocimlabootl 
nocnepcoo. Be ocTopovemoe augeoue.ovemb BeAHKO, o6o no, 6uaa 

gneHamitoppyablAmppraa 
KOMI xopomo nepeaaeT 
HopmaabHuR 'con micnep-
am. Talc ogeob TwATenb-
Hue HamepeHma noccapaTum 
npenomaeHwi AaHnoAopoAa 
moryT 6bab npm ITOMOLHH 
COOTBeTCTBeHHO noao6paH-
Hux icompOnworroa a, b 

c nepeaami 4mpmyscoR 
Komi °yeah xopowo, pax 
notwamaaeT Takao. 
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1491 	 OCHOBBI TEOPHH AHCHEPCHH 	 471 

nepam pa6oTa, nomaaminam, 4TO BQIIHOBaH TCOpHH B COCTOHHHH 06151C-

HMI!, ancnepcHm cmera• 
110Cae OTKIMITHH aHOMaabHOR HHCHepCHH H yeTaHOBAeHHA ee CBH3H 

c a6cop6mmtl, 3eamenep (1871 r.)*) Ran nommym Teopulo HBAeHHH, 

OCHOBUBagCb ma npeAcTamneHHH 0 B3aHMOAeRCTBEIN Mefly momexynamH 
mecomoft CpeAbl H 31pmpom. 0006eHHOCTWO TeopHH 3eamehepa HBHAOCb 

,a0HylligHile, 4TO momenta' *lama c06cTmemnumpi nacToTamm xcum6a-
HMI, mapawrepnum ma ARHHoro memgcm, onaroRaps memy mown= 
oftmcmenHe maniume onpemenemmux nonoc (nummft) nornouTeHms. 143 
paccywAeHnfl 3enumeRepa mmTexamo, 4TO Hume TaKFIX c06c-Tmemmux 
nepHomoml1p1413011,14T K 3aBHCHMOCTH nomaaTemm npenommemmmOTUCTOTUI, 
mecsma xopowo nepeamormen mecb xot AHcnepcHH max B6AH3H, Tax H 
maamm or nor= normomenHm. OCHOBN Teoprm 3eamegepa coxpaminHcb 
H B Ranumflum Teopmmx AHcnepcHH, BKAKOHB H COBpeMeHHy10 sax-
TpommymaTeopmo. C)4eHb TO4Hble immepenam 3aBHCHMOCTH ti OT X,Bunon-
I-femme 3Ha4HTeabH0 no3we (1912 r.) J. C. PommecTmeacialm amm 
napom maTpum, nomana, 4T0 pacmowanue mewAy TeopHen 3eameRepa 
H OHNTOM He npembnuaeT 2-30/0 . flpH 3TOM yaaa0Cla BMIIOAHHTb name-' 

pemul unnoTb AO cAnacTeft, OTAH4MOIMHXCH He 6onee KaK Ha 0,5A 
OT aaHHN SWUM, cooTmeTcTmymnuen CO6CTBeHHNM KOAe6aHHHM aToma. 
B 1945 r. ymemixam J. C. PoramecTmeHcmoro yRanocb ycomepinencTmo- 
BaTb ero MeTOAN H ewe 60AbIlle rIpH6AM3HTbC51 K neHTpy AHHHH no-
rnoulemis, BOBUCHB B TO we epema TO4 -10CM 1,13M0p0M1ft. 

B TeopHH acnepcHn 3eamenepa yanocb CBH3aTb OHTH4eCKy10 KOH-

cTaHTy (cKopocTb cmeTa B memecrme) c npyl-HmH napameTpamR Bente-

cusa, C CO6CTBeHEINMH nepHoama ero moaexya, onpenenerme KOTopblx, 

npasaa, Roa(H° 6uno munommmacm Tame onTwiecmimu meroAamn. 
SaeKTp0HHOe HCTOAKOBaHHe AHCflepCHH,. HCH0Ab30BaB TIOHSITHe CO6CT-' 

BCBHbIX mome6aHH11 aTomom, ymmomino npHpomy HonefinfounixcH ma- 

cTHR (snelaponu H Holm') H 1103BOAHAO 3Ha4HTeabH0 yrny6wrb HaLHH 

mpeacTammemmi o meulecTme H cmeTe. 
B HacTonmee opemm B uninn c paroutaamum HameHeHmem Hamm 

npeAcTammeHH11 o aamoHax, ympamammx nom3AeHnem aTomom H mome-
xyn,---H3menennem, mmecemuum KBaHTOBOR TeOpHen,---Mbl munoxamu 
nepecmoTpeTh H TeOpHE AHCflepCHH. CIAHaKO, HeCMOTpH Ha RopenHym 

nepepa6oTRy Haunix npencTatinenHR, ocHomme cymecTHenHue wpm' 
TeopHH nHcnepuni coxpaHHnHcb H B imaHTonoR ee TpaItTOBKe**). 

*) P3aeR miler: cM ycranonna nome,nro Alaxcneaa (ao 3eahmeRepa)pac- 
cmoypea npo6aemy aHomaahnon Ancnepcnn.Ero pexyabraruconepwaycn B mare- 
maTHnecxux mamenauuonnbrx nonpocax OT 21/1 1869 r. (Cambrige Calendar, 
1869 r). B 9TOM 9x3amenannonnom nonpoce vice nmerorcn nnenu, parrixnamigne 
BR3KOCT6, nnexeunme nomire reabmronbnemy (Rayleigh, Scin. P., B IV, p. 413). 

**) DTO CBA3aHO C rem 00CTORT0116CTBOM 4TO B3aMMOURCTBIle meacITY aTo - 
mom H cneTomon BOAHOR MOKteT 6uT6 }memo B xopowem corium C maim, 
ecan paccmarpimarb aTOM KaK conoxynnom rapmonnnecxnx ocnnaampon, 
a Ann rapmonnnecxoro ocuuaanropa xaaccnxecican H mnaHTonan TpaKTOBKHaaHavi 
npnrioxnr K OAHHaKOBbIM peayabTaTam. 
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HpH 9TOM, OAHaKO, He TOJIbKO H3MeHHAaCb Tonna aperma Ha HBAeliHe 
ancnepcm, HO H OblAH OTKpbabl HOBble CT0p0Hbl ero, He npenycmo-
Temple xnaccHnecxon TeopneR H Haweamue ce6e BAaametimem OHNT-
H0e nonTmepacnemie (0TpHliaTeabHaff a6C0p61411H, newarepewrHoe pac- 
centime). 

nO3HaKOMHMCA HCCKOJIbKO neTaneHee C OCHOBaM14•9AeKTp0HHOt1 Teo-
ptm nucnepom. 0 KBaHTOBOH TeOpHH HeCK0AbK0 CAOB 6yAeT CKaSaHO 
nomee. 

Kan rxe ormeganoce, Cy114HOCTb B3aMMOAelICTBHH caeTa H BeimecTna 
CBOAHTCH K HHTepcpepeaumn nanwouteli (nepaimmott) BUNN CO BT0p114- 
Hb1M14 BOJiHaMH, B0311HKa1011(HMH acneacTeme xone6amit1 9AeitTp0H0B 

HOHOB) BeinecTea, flpiiimaeHHNX B ico.rte6aHme rionem ilepillinHOR 
BOAHN. 

B HacTonmem paanene mu 'paccmoTpHm mangy 6onee (Popkanbmo, 
liccaeAysi 3aBHCHMOCTb ThisnexTpmmemal HOCTOHHHOF1 CpeAbl OT qaCTOT4 
CBeTOBbIX BOAR, BN3b1Ba1011HIX cmentemie 9J1eKTpHHeCKI4X 3apHAOB Beige- 
cTaa. Max noxaemaaeT maw-We 3eemaHa (CM. rn. XXX), rnasnyva pow, 
• onTanecnon NCH3HH aToma nrpaeT 9AeKTp0H; 1109TOMy B AaAbtlet111.1eM 
MM AAA yA06CTBa 6yAeM TOBOINITb HMeHHO 06 snerrpoHe; OAHaK0 ace 
Hawn paccynaemin OCTalOTCH B wine H AAA MINX aaponenlibix HaCTHH, 
BX0A5111H1X B COCTaB aToma. B HaCTHOCTH, npi HCCAeA0BaHHH noxasaTeam 
npenomnerma B o6nacTH AAHHFIbIX BOAH Heo6xonumo y4HTb1BaTb BAHH-
Flue HOHOB, ClIOCO6HbIX K cpaneurremwo menneHHew (HwppampacHum) 
xone6aHHam. 

PITaK, AAR 86180Ra 3aBHCHMOCTH noxaaaTena npenomnema OT Amnibt 
BOAHIDI nanAem, KaK 3aBHCHT AH9J1eKTp144eCKan HOCTOHHHaH OT 4aCTOTb1 
nepeMeHHoro enexTpxneckoro HOAR, H anal nepeRnem x n Ha ocHo- r  

salmi COOTHOMeHHH = V S. B COOTBeTCTBMI4 C TeopHen 9JIeKTp0HOB 
6ynem paccmaTplinaTe monexynk: HAM aTOMb1 AH9J1eKTpHKa KaK CHCTeMbl, 
B COCTaB KOTOpblX BX0AHT saeicTpOnbi, liantaaupeCa BHyTpH MDAeKyA 
B nonoacemm paw-formula. 110A wuummem aHeumero 110.151 9TH saptabi 
CMelltalOTCH H3 110.110H(e1114H panHosecHa Ha paccTonane r, npenpapaa 
TaKHM o6pa3om aTOM B snexTpwlecxylo cHcTemy C MOMeHTOM pr..,  re 
(Annonb). ECJIH B enminme ofreema Hamef CpeAu HaxoAnTcm N aTomoe, 
moTopme HalblIbIBalOT nonapm3a4ni0, TO snexTpHmeowil MOMeHT eAHHHHN 
o6 -eema, HAN nonapHaalwa cpewn, 6yaeT pawurrbca 13 ==N13.=Ner. 
FlpH 9TOM MN AAA npocTOTH nonaranm, 4T0 B Hamen cpeAe HMeeTCR 
AHIL1b OAHH COpT aTOMOB H B xanaom H3 HIM cnoco6eu CMekHaTbCH 
TOJIbK0 OAHH 9/1eKTp0H. B npoTHanom caymae nonspuniwa cpeam Rupa-
minacb 6N mepea 

( N ieiri , 	 (149.2)  

rAe Hmaexc I OTHOCHTCH K (-my copTy aapanow Buas 3.4eicrpFnecxyto 
noagumaapoo cpewm, HeTpyamo HNHHCAHTb ee nuenexTpwiecxylo HOCTO-
HHHytO s, s6o D =BE= E 4nP, rite D — snexTpHmecKan mnaymumm 
cpeam. Hiram, D=th---E+9-nNer, rne r onpenenaeTra nonet• E. 
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&maim CBOAHTCA, Taming o6paaom, K onpememeHnio cmenolina 9AeK-

Tpoma r nom mencTimem omewuezo, nepnorumcmH NeinucnnerocH noim 
npH rine CHA, AeACTBylOIHNX Ha 9ACKTp0H, BX0A211AH11 B cocTaB aToma, 
CO CTOpOHN vacTen sToro aToma H ompymnmnumx aTOMOB, T. e. npem-
cTannHeT coOotl anmagy 0 Bb1HyWAeHHNX moae6aHHHx 9AeKITOROB. flpH 

9TOM cae1lyeT HMeTb B 'may, 410 peg!, timer 06 smemTponax, HaCTOAbK0 

CAa60 npluniaaHHmx K aroMy, 4T0 OHM mcnuTmaamT aameTHoe cmeine-
HNC non AeACTBHeM HOAA cneTonon BORHbZ. TOAbK0 9TH 9AeKTp0HU 

placTnyloT B paccmannnummx aaect, npomeccax. Alm 6ymem MX naam-
BaTb onmineocumu HaexTpoHamH. 

a) CHAN, aelicraymme Ha 9AHKTp0HU. 

1) YnepwilBaN)111aA cHma. LITOON cocTaBHTb npeuTanneHHe 
OTHOCHTeAbH0 xapamTepa CNA, yAepWHBaW4HHX OFITH4eCKH11 snemTpoH 
OKOJIO nornamentut panHonecHH, Hamo OopaTHTbCH K Hariernuo CITHIle-

CKHX CBOACTB aroMa. OnNT noKa3blBaeT, 4T0 naoanponaHHme aTomm 
ncex neuiecTs cnoco6Hm HcnycmaTh npaxTsinecAn MOHOXp0MaTH4eCKHA 

CBeT TOIA HAN HHOA 4aCTOTN, 4TO comeTuayeT EapHOHH4eCKOMy KO- 

nefiammio Hanyvalowero aapsima. CaemonaTeimo r  CNna, ymep)mmnalouTaH 
nmemTpoH B nonomeHHH panHoaecHH, moawna HMeTb xapamTep ynpyron 
CHAN (ee Haamaana nosTomy xnawunpyron), H 3aBHCHMOCTb ee OT 

cmeurennH snexTpona r onpemeameTcH aamoHom 

F = — br, 	 (149.3)  

rAe b---COOTBeTCTBy101itaA KOHCTaHTa ynpyron CBA3H. TaKOI1 BaKOH 

CHAN ocyulecTnasacH 6m, HanpHmep,"ecnir 6m oTplinaTenbHmft nnemTpon 
HaX0AHACA B u.enTpe C43epb1, COCTaBAeHHOE H3 HOA0WHTeAbHUX mum-
MOB parmomepHon HAOTHOCTH, manmoaencumommix no aaxoHy KyaoHa. 
❑pH cmeureHma naexTpoHa cnaa, upemnimaacH sepHyTh ero K neHTpy, 
6bula enn paana — br, rue r—paccTomme OT netrrpa. 

ConmTHoe HccaemonaHme cTpoeHHH aToma nomaaano, omHamo, 4T0 

ymaaaHHasi moment, He nepHa H aTOM COCTOHT H3 1OAOACHTeRbH0F0 aa-

pHma (ruipa) °Helm Manoro rommeTpa (MeHbnie 10 -12  cat), Brie xceroporo 
ABH)KeTCA cooTamumouree 4HCAO BACKTOOHOB (cm.ra. )0C01111).Cmaa, 
ymep>manaloutall mammuft 9AeKTOOH, KOHe4H0, He 63rAeT HMeTb BHA---br 

H OKaHeTCA ropaaao caoamee. Bonpoc 0 TOM, KaKHM o6paaom npn 
TaKOM pacnonoweHnH 3apHAOB BO3MOHCHO 1104111 moHoxpomanineme 
HaayneHne, mu ocTaaaxem noxa B cTopone. ElpHimia memnT °gem, 
ray6oxo H aamnmtmeTcH B TOM, 4T0 HH H3Ay4eHHe aTOMOB, HH nomAe-
Hire sapnaos BHyTpH aTomiron CHCTeMN He HOA4HHAIOTCA 3aKOHaM KAaC-

CH4eCKO11 MeXaHHKH H 9AeKTOOAHHaMHKH, yCTaHOBAeHHNM npH H3y4eHHH 

maxpocxonmemix 061eKTOB.2IA11mpammahmoro OHHCaHH2TammxBHyTOH-

aTOMHHX, MHKOOCKOHH4eCKAX npomeccoe Hail° 06paTHTbCH K aamoiram, 
yuaHoadienHum Teopmen,xaampos, no OTHOIlleHH/0 K KOTOONM maKpO-

cummecum 3aKe4M1 RBASHCaCR ABWb nepnum nicinGanmunem, nocraTott-
num ripm HarieHHH mampocmonimecmHx npmeccon H nymmaiornnmca 
B yTO4HeHHH npm H3y4eHHH npomeccoe aTomHux (CM. ra. WO/Hp. 
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14ccammamme moKasumaet, OaHaKO, 4TO mmorme CBORCTBa aToma 
moryT 5uTb nepesamm npm nomoum KaaCCH4eCKNX 3aKOHOB, npmmemme-
MUX COOTBUCTBeHHIAM o6pasom. B 4aCTHOCTH, ssanmoaeAcTmme memcay 
aTomom H CBeTOBOR BOAHOR, seaymiee K aucnepcmH cmeTa, MOAMT 6bITb 

AOCTaTO4H0 xopowo mpeacTannemo, ecam paccmaTpmmaTb aTom KaK 
COBOKyHHOCTb zap.uombiecicux oc LtHJIJISITOp OB commerciwymmgen 
4aCTOTM, T. e. C4HTaTb, 4TO 9aeKTPOH yaepwilimetcm B aTome wean-
yttpyzod Maim obpasom, ypammemme ABHWeHHH saelapona 
(maccu rit), cmememmoro H3 nonowenmm pLmnomecilm m mpeaoctamaen- 
HOF° AeRCTIMMO BTOR BHyTpHaTOMHOM CHabl, eCTb 

ttlf==—br. 	 (149.4) 
Otcloaa 

r == roe-iwot, 	 (149.5) 

rae 	amnamTna, a wo Vbini — Kpyromam macToTa CO6CTBeHHbIX 
Koae6aHHH samrpona, npnmem Wo 3aBHCHT OT npmpoam aToma, ompe-
aenmoinell'meammmmy KOHCTaHTU b. 

2) Topmos sum am cma a. Flpeanoaowemme o rapmommmecKom Kane-
OSUMI silexTpoma B aTome HmeeT AHIBb npm6.mmweumbin xapaKTep. 
B AeRCTBHTeAbHOCTH 9.4eKTp0H, npmmeaemman B Koae6amme, nocTememmo 
oTaaeT CB010 sHeprimo, m, cfleaomatenbmo, amnamTyaa Koae6ammm c Te-
memmem mpememm ymembwaeTcm. Talmo/ o6pasom, Koae6amme He mmeeT 
cTporo rapmoHmmecKoro xapautepa H AOIDEHO paccmaTpmmatbcm KaK 
.3anuxamtoe. flawe s caymae msoampomammoro aToma oyayr comp-
LUaTbCA TaKme sauxaKnume Koae6aHmm, m6o smeprmm Opel' nocTenemmo 
ROKHAaTb atom, H3ArlaHCb BO mce CT0p0HW. Mpome TaKoro saTyxannm, 
mems6ewHo'CBA3aHHOF0 C msaymemmem, moryT HMeTb MeCTO H apyrme 
npmmmmm pacTpaTm Koae6aTeabHoh sHeprmm, cmmaammme co msammoaell-
CTEMeM aTomom meway c000ft, npmmem m 9THX caymamx sneprmm Koae-
6ammm moweT nepexoamTb H B apyrme Oopmu, manpmmep B TeUAO, 
ymeamMmman cpeamoro KHHeTH4eCKyl0 9HepTHIO aTOMOB Cpeabl. 

BepHeMCH HIDKe K 06Cy)KaeHHIO pasammnmx OH3H4eCKHX lapH4HH, 
o6ycaomammaKammx 3aTyXaHHe Koae6ammfl B atome. Bo BCHKOM caymae 
mce OHM meayT K ymembineHmio amnamTyam KOae6aHHH H, CAeA0BaTeabH0, 
BAHHKa Ha asmweHme saeKtporm Kam Hegotopam TOpM035111JaH (amccmna-
THBHaR) cmaa. Cmaa 9Ta, xaK moKaammaet OHWT, BO mmormx caymamx 
cpammmTeabmo He3Ha4HTeabH0 mcKawaeT co6cTmeinime Koae6ammm aToma, 
TaKmTo pacTpamemmam sa OAHH nepHoa smeprms cocTammeT Ann maapo 
4aCTb (nopmaKa OAHOR CTOMHAAHOHHOR) Kone6ate.mbmon smeprmm aToma. 
flpm 9TMX yCAOBIHIX MONSHO ymecTb sty cmay, noaown ee npon opumomaab- 

dr 
HOR CKOpOCTH ABEKeHHH sautpoma 71F, noao6Ho Tomy KaK BO MHO- 

• saaamax mexammcm 	Tperimm MOHMT CLINTaTbCH nponopmnommb- 
• CKOpOCTH AMMO'S! 4aCTHIBA. liculeaomanne pasammnux EPH3H4eCKHX 

HpH4HH saTyxammm moicaswmaeT, 4TO OHM COTAaCylOTCH C 110A06HHM 
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ampawewlem TOpM0311WER CHAU. 	B wanecTee BTOpOR CHAbl, nen- 
cawylowell Ha 9/1eKTp0H, 	BBOAHM cnny conpomumenux 

dr 
a ---- 8711 

rne KowlxlmweHT g 3aBHCHT OT npHpons cpenm. 
3) 11 plamywna LI1B51 CHA a. Bbillymcnemme Kone6arma siren-

TpoHa 1303HHICHIOT 110A nencTimem CBCTOBOR BOAHEI, pacripocTparmo- 
IlletiCR B Heinen cpene. MarmaHaa cocTaHnwowan sToro nowt °gnu- 
BaCT 1111111b manoe nencTane, H6o marHHTHoe none nencTayeT TO/16K0 

Ha naHwyw.Hllca aapan (cm. ynpawHerme 198). Flo9Tomy BO Hcex npax- 
Tunecxnx annanax MONCHO OrpaHHIRITbCfl yneTom AeRCTBHH J1111116 9/1eK-

Tpratiecxoro ROAR BOAHM*). HpHtmmaem, o6paaom, nen-
CTBile CBCTOBOR BOJIHN onpene.weTca HallpHHCeHHOCTb10 snexTplaneocoro 
ROAR 9TOR BOAFIN, T. e. na snexTpoH nentrayeT cHna eE, rne 

Eocoswt — none BOJIHN. 3TO CnpaBeAJIHBO TOJIEKO B TOM cnytme, 
morna mowHo lapeHeopenb nencTaxem oxpywawwwx monexyn, THICHCe 

110/1flp1130BaHnbIX rumxonsuxen CBCTOBOR BDAHOR. Taxoe nonynternie 
cnpasenntnao AAH paspexcenteux rasoa, rne paccTomme meway moire- 
Icy/law! cpenu BeAHKO. ,1111S1 FMB ROA 3HBWITeAbHIDIM naanewlem, 
HCHAKOCTeR HAN THepablX Ten 11e06X0AHMO y4HTbIBBTb 9TO B/1115111He, 

4TO noBeneT K 'wane-Homo mapawewm cuma, defiemaylouyeti Ha snex- 
Tp0H (CM. HIDICe). 

6) YpaBiletute acnepum. CARABB BbffileyKa3amible nonywerma 
OTHOCHTeAbH0 nefacTaywnwx CHA, Mbl mowem HatHcaTb AAR 9.11eKTp0Ha 

HblOTOHOBO ypaaHeHne ABWKeH1411: 

mr eE br — gr , 	 (149.6) 

KoTopoe npentraanneT co6oll ypaaHerme ABH)KeHHH ripH BEIHy)KAeHHEIE 

KOJIe6HHHHX. PeWHB 9TO ypaaneHne, onpenennm r, a cnenonaTemwo, 
al P Np=Ner H HaRAEM THICHM o6paaom e n2 B 4/yHKI1Hli KOH-

crawr aToma (e, m, g) H 4aCTOT1,1 sHewHero none, T. e. pewHm 
annamy wacnepcma. Peinemle ypaaHown (149.6) He npencTawmeT aa- 
TpynHemial, 310T51 HeCK0.16K0 AAHHHO (CM. ynpancHeHne 195). OCHOBHbIe 

nepThi HB/IeHHH moryT 6bIT6 nonymenbi atiaincremwo npoine, nal,' ripen- 
110JIONCHTb, 4TO CHAOR conpoTHanewm MOHCHO npeneopenb, T. C. I1TO 

g =O. 
110.1e CBeTOBOR BOAHEI E MOHCHO CIIHTHT6 npocTot4 CHHyCOHABAbHOR 

cPyffiftwen 4aCTOTbl CO, T. e. E 	sin wt, H6o no Teopeme 4)ypne 
none HHOTO anna acerna monana 6uno 6b1 ripencTaimb B BHAe CORO- 

myrumcnt Taxnx 4)3MKI.1H/1 H peweHHe 6onee o6wen annawa 	6131 

K peulemanm 60/Iee 111)0CTbIX aanan Taxoro num. Ilononuth gLr--- 0 H 

PICKA104e/We COCT8BASBOT J111W6 HWICHNH BpaRleHHH RAOCKOCTII nonmpHea- 
IOW caeTa B ecTecTaeww-atrmawax awnecTeax (cp. ra. XXIX). 
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pal/tuna 06e Ham ypaimeHHH (149.6) Ha m, npwaktAHm eMy BHA 

2 	e r 	wor 	— Eo  sin cot, 	 (149.7) 

rAe 	lib/M — Huron Co6C:TBeHHOr0 KOile6aHHH 9.rteKTp0Ha. Pewe- 
kuke ypawielkum (149.7) Mower 6errb Haulm B BHAe 

r = A sin (et, 	 (149.8) 

eE  rite A = 
m( 	

, Hal( nem° y6eArtrbca noAcraHOBKOn (CM. ynpaX(• 
41

0 
 w2) co . —  

Reinke 194). ()ripe/kerma r, HallAem: 

e2 	stn  cot  P Ner N E0 moo 
H °Tema Ha OCHOBBHHH COOTHOIneHHR D = eE E ziecP 

a. n2 r__ 	einNe2 -: 1+ 	 
m (co, — 02) 

Kai oxonklaTentowe pewunte Hanka ynpoukeHH0H saAAHH. 
Corneal° 410padyne (149.9) nencaaalrenb npeA0mAeHHR mum' OT . 

nacTomi w akkewHero Hoag, T. e. HallAeHHasi cpopmyaa nepeAaer smAelme 

M 

Bx (11 

 

the  

NC. 320. RpHaue Annepom H a6Cop6- 
UHH 

 
861111311 0,q1010411011 H0JI0Chl norno- 

MeHliff. 

AHrnepom deem, npawka, npkt HecaoAmo ynpoweimux Aonyitiewtax, 
goropme B AaAbHenulem HaA0 yeTpaHHTb. 

Kan BHAH0 113 kpopmyAbi (149.9), B 06.rtaBTH 01.  m= 0 AO w = coo  
/1> I H BO3paCraeT npH BospacTaHHH to (HOpmaabHasi AHCriepCH2); npli 

(Do noaaaareab npenomAanka n oo; B 06naCTM OT 0.)=--- coo 
/10 o) -- Cb n < I H Taxace Hoapacraer 01 — oo AO 1 (HOpIdalibHaff 
AcicnepcHs). 

06pauteHHe noHaaatena npeAomnerma 13 00 He rimer (pHaHvecxoro 
cmucna H no/Tumor], B penyavraTe ynpoukeHHoro npeAnoncnxeklika 06 
OTCyTCTBHH COnpOTHBABH101 ABH)ReHHIO (g = 0), 06yCA08AHRAI0Iner0 Ba- 

(149.9) 
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tyxame. ECJIH ripHHArb 9T0 conpo'nmeHHe B pacHer, TO XOA KplIBOR 

6y1leT HHBIM (pHc. 320, cnneumaH HpunaH) (cm. ynpamatelme 195). 
06.11aCTb MN —06/1aCTb BHOMaAbH011 AucnepcHH, rAe n yobmaeT npa 

soapacTamm qaCTOTIbl m. 

cbopmyay (149.9) MONCHO npeo6paaosarb. flepeHecH 1 B AeHpo 

Hacrb, abipaHme ee B BHAe rt2 — 1 = + 1)(n — 1). llocmo Amy n 
o6bI4He He oveHb CHAbH0 OTAH4deTC51 OT eAHHHHbi, TO MHOW4I-

TeAb (n — 1), Hoo6uie roeopH, HareelmercH B 5ABHCHMOCTH OT n 3114-, 

 LIHTBAbH0 cHnbllee, Hem (n 1). Onbn noxasbumer, IITO sem-

HuHy (n — 1) MOXCHO C xopeumm npH6AlogeHaem CLIHTaTb nponopuito-

Han6uot1 1140THOCTH Heurecita• CABA0BaTeAb110, N B 4)opmyne (149.9) 

moHalo Taloxe VIHTBTb flp0110pU,HOHEIJIbHbIM HAOTHOCTH HAN MICAy aro-

MOB No  B eAHHHue o6-bema. HTBK, ROAOMWM N = f • No; K09(4)4111- 

twerp' f 06b14110 Ha3bIBAIOT €C11/10ti ocHHainnopaA, ?Hum no,Avepairrb 

Pm. 321. XpHHaff AllenepeHH npu 
HaRIPI1411 HeCK0.11bICHA noaoc !mum- 

IgeHHB. 

nom rIaCTIOI 9THX OCHHAJIBTOpOB HAH HX 90eKTHBHOCTb B 511111eHHHX 

aucnepcHH. Talcum o6paaom, cfpopmy.ea (149.9) npaHumaeT BHA 

n2 = 1+ 47cNo —e2  2  f 	 (149.10) 
m 0)0 _ 0)9 • 

ECJIH IlpHHATb BO sHmearme, 4TO B Beulectne MO)KCT 6bITb HBCKOJIbK0 

COpTOB 3apHA0B, C11000611131X K Hone6amisal C paHAHHHon C06CTBeHHOR 

HatroToft 0)0i H, Bowel' 6b1Tb, C pa3JIIPIHbIM 3apBAOM ei  H maccoft m i , 
TO (koptdyna (149.9) HameHnercA Hbipmermem 

Q a 
n2 = 1 ± 470/0„ 	fmi (.2i 

1 
2) 	(149.11) 

co  

rAe ft  —CHAbl, HAH 94343eKTHBHOCTH OTAeAblIbIX COpTOB OCII,HAMITOpOB, 

COOTBeTCTBylOILLHX paampumm qacToTam ma . 
B 'MOM cayHae AuctiepcHoHHaH HpHeaa pacnaAaeTcH Ha pfiA Bet. 

npmem 3Ha4elin n, cootneTcuipontne nanciogy (0 = 

paembi –± co npH OTCyTCTBHH BalryxaHHa. ECAH y4ecTb BaTyxamte t  Ktmaa 
npmnimaeT BHA pHC. 321. 
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AlienEPCHR H ABCOPEUHR CBETA 
	

[rn. XXVII 

PHC. 322 nepeAaeT xoArcpmBoB Ancnepm, noarieBrion no meToAy 
PomoiecatencKoro, AM] napon HaTpHA B °Gann nunumoro H TBETpa-
OnoaeToBor0 cneTa. Ha mime nameTno mime Ream oftacreR 
co6crnennoro nornouterniu naTpuu, C COOTBeTCTByMUIHM 4HCAOM C06- 
CTBeHHNX gaCTOT Wu H copToB OCMHAARTOpOB pannoR CHAN 4 

&Jag no xony nucnepcnonnoft upunota mamenue U Amu paa. 
HNX NBC, MO)KHO OMeHHT6, xaaoro pona napnam e H maccla m. 011ry-
papywa B Hama topmyae, T. e. onpeAeatub, mune BANcrpliveme 
memenTm aToma yvacTsymT B Annum' nucnepcun. (Waco Torme

Cq  onpenenenue -— HeB03MOWHO, nom:Lamy OCTaMTCH neonpenenenctumm Mi 
BeAMMHN 4 lipanna, ecnu caenarb HeCKOMWO npOnamabBoe npeAno- 
amEenne, 4T0 4 Eimer AAA pannmx odnannuropon pa3AMEHEM MiageHHA, 
MeMMTCH He B TMCMM pan, a 3Ha4HTeAbH0 menee,'To momio npatiTm 

K nechma Ba)ICHbIM mnonam. °Roams', 4TO mamm eta --- pacnanannrcu 
• 

PHC. 322. ilincnepcna 13 napax naxpna B BHAHM1tON H yasxpacInio- 
aerosoii ofinacrax. Ha canhme BHAHO oxoao ,aecaxxa o6aacxert 

noraeakenna Harpist. 

Ha doe 6ossmue eRynnu: B 06AaCTH BMCOKHX 4aCTOT (BRAHMA H 

yabTpatimoneToBIAR cBeT) mallet-ma 	cooTaeTcTivica Aarnium AAA Mi 
9ACKTp0HOB(-••-• 1,77 107), a B oonacria HH3MIX gaCTOT (umbpaKpacnbal 
CBOT) 3Ha4eHHA m B TEMAgy paa meBblue H COOTBeTCTBTOT ckopee i  
HOHOM nemecTna (Ana HOHOB nonopona 0,965. 10 4 , AAR 6onee Tuwentax 
HOHOB—euie meinAne). KaK yaw ynommiaaoch, unnenue 3eeMaHa C He-
COMHCHHOCTbIO nouanano, 4TO C ucnycamem BHAHM0r0 H ynbrpastlo-
neTonoro cnera CBA3aHM Eoaeounia BilexTporioB. B TaKOM cnymae npe-
nranyinee namemarme, HeCMOT0H Ha H3BeCTHyM Hp0H3B0A6H0CT6 ninny-
MeNHA OTHOCHTeAbH0 4 npu06peraer rny6onuf1 CMMCA H nepecTaeT 
Ka3aTIDCACJIygaRMAMcounauemem: neuoropmeOCUIVIMITOplAnecommeturo 
06ycnotaenm Eciae6amunin 9.KeKTp0HOB. ECTeCTBeHHO H09TOMy npa-
3HaTb, 4TO onpyrue OCIUMAHTOpM HM3K06 gaCTOTN, mrpaioume ponb 
B uneppakpacnoft 4aCTH enemipa, npertcrannsuor co6oR Kone6aumi na-
psacemax HOHOB ['meant 
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OCHOBbl TEOPHH AHCIMPCHH 
	

479 

	

C4HT351, Talcum o6paaom, 3HatleHHH 	yeTHHOB/IeHHIDIMI-4 Kan pasHux 
mi 

OCHHJI/IHT0p0B, Mbl moncem H3 ctiopmyou (149.10) Oflpeaemyrb CHAbl 

OCHHJIJIHT0p0B. TaKHe OLICHKH noxaabmaioT, 4TO 14 AJIH OCUMJIMITOpOB 

9.1eKTp0HH01-0 THII3 sHaveHma moryT 6b1Tb AC/BO/MHO pa3J1H4HIAMH, 

T. e., Kam Mbl yoce HHKeon Ha OCHOBBHIIII ABHHbIX pm. 322, He ace 
aneKTpoymbie OCHH/IJIHTOphl nplummatoT ynacTne B HB.TICHHH amcnepcnn 
C OAHHaKOBOH 94)411BILTHBHOCTb10. 

210 CHX nop MbI OTp8HH4HB3/IHCb ynpoulemon Teopmen, He ruma-
Baronial aaTyxaHne OCHHILTHIT0p0B. Tam KaK B Teopnu omcnepcbm oKHn 
H Te ace OCHII.11/1HTOphI onpeKensuoT He TO/IbK0 xoK noKaaaTean npeoom- 
aem4n, HO 14 	 BORI1314 Kaa(Kon CO6CTBeHHOfi 4aCTOTbl, TO 

caenyeT owmaaTb, 4TO semimum cnabl ocuuoanTopa 	A0/1H(Ha oblTb 

CBH3BH3 H C semonnion norawnenun coomeTcTsylouten 4aCTOTbl. 3TO 

Mbl H yenoam B caeKyloinem paanene, Hanncaa cpopmyou c ymeTom aa-
Tyxamin. 

e) YneT 3aTyxamisi. B ypasHemm (149.6) aaKmonaeTcn noaHoe 
pemeHae aaKaHn, natomee KaK 331314CHMOCTb noKaaaTean npeaomnema 
OT 	BOIffibl (KHcnepani), Tax H H000p6HIII0 B6JIH3H CO6CTEBHHbIX 

4aCTOT nornontenna, BBOAHMyI0, npasKa, %ICI° cloopmanbmo npn no- 
MO111,11 KOSCPCPHHHeIlTa g. 

He ocTaHaanneancb Ha pullet-ow aToro ypatmemoi (cm. ynpanthe-
HHe 195), yxancem tiro, Tax me KaK H B corme pacnpocTpaHeHnn 
coeia B MCT311.12X, 3ACCb cae.oyeT Bann! KomnaemcHylo KnsoeKTpune- 

cKyto HOCTOSIFIHy10 H KOMnaelccinal ITOK333TC/Ib Ilpenomnerma 

n (I — ix). aoecb n — solicTsliTenboas HacTb noKaaaTeoa npenom-
JICH1151, onpeKeaatoman elmaoaylo CKOpOCTb BO,FIHIA, a x (HRH nx) — no-
sasaTem, noraouieHno, xapaKTepnapoutan yobtaaHne amnonTyabi n.so-
CKOR B0.111bI, pacnpocTpaHaiontenca BA0/1b Z: 

2n nn 

St Aoe Ao 	cos 27c (0,1 — z —
n (149.12) )• 

PaaKeona KencianTeabHylo H mHampo nacTn B abipmeHun noKaaaTena 
npeaomoeHun (ynpanthennn 196 H 197), Halt/len: 

f (4_0)2) 

	

n2 (1 — x2) = 1 ± 47c No  	(149.13) ,,, 	(mg_ .2)2+ (.62(g/4' 

f (g1m)co 
2n2x --- 4n—

e N  	(149.14) „, 	o (0),(2)._ (02)2 ± 032 (81,02 • 

3ABCb AAA npocToTbt HHCbMa MbI orpankownicb cpopmynamit, °THOU/- 

MUM/ICH K oditoti no noce nornoutennn, xapanTepanyloweticsi naTyxa-
nnem g H CH.TIOH ocumaanTopa f. Ana nen npunon micnepcnn nano 
6buio obl BHOBb nliCaTb cymmu no pannbni OCLIHnnwropam, OTHO-

CHUAHMCSI K pannum CO6CTBeHEIbIM nacToTam nemecTna. 
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480 	 AHellEP64151 H A6COPM1111 CBHTA 	 1rn. xxVit 

143 topmynin (149.13) Mbl BHAHM, 14TO K054411L1HeHT 1101710L11eHH3 
nancnot1 110110CH (X) KetiCTBMTeabH0 nponopmonanen cane COOTBeT-
cTspontero ocumannTopa f, KaK Mbl o6 9TOM ynommann B npenin-
nyutem pasnene. 

g= 0 nonymirm H3 9THX cl)opmyn n2x = 0, T. e. OTCyTCTBHe 
BaTyXaM111, 11 

n2 _ 1+  47cNe2  2 (0— 
6)20 

( 0)20 	0)2) 2 

iltNel 	1 

	

m 
= ± 	 cox 	(0 2 

0 

T. e. nonytrem macTnun ,cnymaR, paw:Jowl-mg namn panine. 
Ha plc. 320 npencTannenu onnonpemeuno npanme, Bbipaxmourne 

32BHCIIMOCT6 n H nx OT 0) B5411311 411111111 flOTZOIRCHHA B Cane npH 
HH3KOM nanneamt. B COOTBeTCTBHH C na6nioneminmir KyliKTa 06.11aCT6 
a6C0p611,HH H 06llaCTI, anomanbnoR nucnepcun coananalor apyr C npyrom. 

r) YtleT AeACTBH51 oxpywalomx moneKya cpijim. Ham ocTanocb 
yCTpaHHTb nonyurennoe B npeKb1113/111,eM 113/10?KeH1111 OTO)KKeCTalleHHe 
BHelllHeTO 110451 E (n0.113 BOJIHIJOH delioneyouyezo nonn E', cmewnmero 
9.1IeKTpOH. ,R.1151 NCHAKOCTeft, CTKaTbIX Ta3OB H TBepKbIX Tea TaK0e 

OTOHCReCTBKeKle 338e/if/MO HeBepHO, H He06X0KHMO rleCTI3 9(p(peET 

0KpplCa10111HX MO/leKya, n0J151p1430BaHHIAX AeHCTBHeM CBeTa. Y4eT STOP, 
nooeque ronops, 04eHb TpyaeH. BAR npOCTellIneTO CarIan H30Tp011H041 
CpeK61*) /11313eHT4 110Ka3aK, 4'1'0 yileT 9TOT IlaeT AKA CB33H MenCay 
neticTnyloamm nonem E', BHell1HHM nonem E H 110.1151pH3a11,11en P cne. 
nylompo 3aBEICHMOCTb: 

E 	Lilt   P. 
	 (149.15) 

TaKHM oopanom, BMeCTO ypannennn 

br = eE 

Ha.ao IHICaTb: 

(149.16) m; 4- br r- eE' ,---- eE± t-- P. 

Ymnontan nocnennee yparmenne Ha eN 11 3aMeHH51 eNr mapen P 
nonytmem: 

, 4nNe2 ,.,  
(149.17) mP bP = Ne2E -1-  3 r  

Totmee, Ansi vrampormoro xy6m4ecxora gpitcraana. 
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§ 149] 	 °CHORE TBOPHH AlieflEPCHH 	 481 

HAN, TaK Ras b = mot, 
nip +(mpg 	\ p 

3 ) 	Ne 2E. 	(149.18) 

Onpeaemm, Han H patmule, 113 sToro ypasHemm P, HatInem n2  = s 
1:130pMy1161 

4nNoe2Ini • f 
n2-1  — (mg _ wo, 4nN30,02  • 

3m 

rIpeo6pasyem 9TO supamenHe: 

(no _ 1)(0):_ (02)=.  47rNoe2f  t2 I +3)  
3in 	r ( M a 

n— 1 	 4,Te2f  
No 	 (149.19) 2 	2 ' 

n22  + 2 	3m 	) 

3Ta Mopmyna 6una noartena oaHoupemeHmo (1880 r.) C. A. flo- 
peuTnom Ha OCHOBe 911eKTpOWTHHTHNX npeauTaBneHHR o ceeTe H 

J1. aoperteom, HoTopeal pammaa TeopHw CBeTa, B HasecTHoR CTe-

Helm Henatomytoca npeantememonten Teornm MaHasenna. Bmpame-
nHe (149.17) H Homage H3BeCTHO 110A HaaBaHHem cpopmyam /lope= — 

JtapeuTua. LipHHHmaci BO BHHNAITHe, 4TO BAH aaHHoro BeuteeTBa H AaH-

HOtl  BOAHU BeAH411HU e, m, wo, w HOCTOHHHIA, MONO10 npuaTh 

Mopmyne flopemk—flopema 
cnearownt1 BHA: 

n2 — 1 1 —const, 
n2  + 2 No  

HAM 

n2-1 1 
— const,(149.20) 

ri' +2 6 

H60 No  omagaeT 4HCAO aTo- 
MOB B 1 C.u a  H, UMBOB2Tellb- 

HO, nponopuHoHamaio 1-m3T- 

HOCTH a. flpHBorteHHam Boma. 
Tabatuta, 3214MCTBOBAHH1151 H3 

HemepeHHR MarpH H OTHOCHITHHICH K Boeuxy, notcasmBaeT, IMCK0A6K0 

xopotuo B HeHoTopmx CAy4251X BNBOAHAeTCA cpopmyna nopeint--110-

petiTu,a. limeeTcH, ammo, H °Heim smoro cnyHaeH, KOTAH Ha6mo-

JMUOTC51 attalumeabHue oTeTynaeHHB OT wog cpopmyam. aro Tem 6onee 

ecTecTsemo, 4T0 TeopeTHgeme OCHOBU BNBOA3 cpopmyam ammo He 

31 322. 2178. F. C. AaaAc6epr 

sE E 4nP 

Butmcnemm, Drumm allanonumue npmenomum Hume (6es rim 
imaraouteHHH H AAH 071,110 UCTOTN CO6CTBeHHUX HoneoattO, flan: 

1130THOCTI, 
a 

n2  —1 	1 
n2  +2 	B 

1 
14,8 

1,00029 
1,00434 

1953.10-7 
 1947.10-7  

42,1 1,0124 1959 • 10-7  
69,2 1,0204 1961.10 -7  
96,2 1,0284 1961 • 10 -7  
12,0 0,0363 1956 • 10 -7 

149,5 1,0442 1956.101 
176,3 1,052 1953 • 10 – ' 
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432 	 AFICIIEPCHA H ABCOPBUR CBETA 	 frit. XXVII 

Oesynpenmu*). TeM me memee, (popmyaa STA nmeeT mawmoe npmmeme-
Hme. 

Bupawemne 
n2 --1 	1 
n2 -1-1 	= r  

masuaaeTcs ydeimuoil peg5pagguea mewecTsa. Coraacmo (f)opmyae  Jlo- 
peHU —Roper:ma yAeasHas pellwasums me Aoisama 33B0CeTb OT maoT-
HOCTH. LteRCTB0TeAbH0, HepeAKO yAeabmas pe4p3K0HR OeTdeTCH npas-
THWCKH flOCTORHHOR ABNCe RpH HepeX0Ae seuxecTsa 03 mapo06pa3moro 
COCTOHHHH B WHAK0e, T. e. mpm H3MeHCHHH RAOTHOCTH B HeCK046K0 
COTCH pas. Hampmmep, npm nepexoAe OT raaoo6pa3moro xmcaopou 
K KHAKOMy (H3MeHelflie 1140THOCTH B 800 pas) HAN OT napon BOAU 
K WHAKOil BOAe (H3MeHeHHe HAOTHOCTH B 1200 pas) pe(ppaimma C TO4- 
HOMY) AO 2--3% OCTBeTCH ROCTORHHOR. 

OnuT noun:I:wet THKWe, nTo peckpaammw cmecm sewn/a (R) 
mum) BM0HCANTE., eCAH 03BeCTHU peckpasmmu r1 , r2(1.. ee oTAeab-
HNX KOMHOHeHT H npomemTmoe coAepwamHe Cl , Cv  sTnx somno-
HeHT B cmecn: 

• 

9ToT pesyabTaT osmanam nTo onawnecaoe moseAemme moaexya . saw- 
AWL KOMR0HeHTM OCT3eTCH TeM we CBMUM, BMA Jill 9Ta KOIHROHeHTa 
oTAearwo HAN B cmecm C Apyrmmm. Ewe 60wwee sHanemme mmeeT mpa- 
BUM, coraacao noTopomy peckpasiuno caowHoro xmmllnecworo coeAm- 
HeHHA MOWHO BIA4HCAHT6, CKAAAMBH peWpasmna saememTom, ero co- 
CTXBARKILHHX. 4,A14 sawAoro saememTa yAo6mo BBeCTH nomsTne amom- 
ROCl 	npeAcTammumen spomaseAemme aTommoro seca sae- 
memTa al  na ero yAeasHylo peWpanwim r y  ECAH moaemyaapmun mec 
coewmemms ecTb M, a ero yAeasHas put :Taming paella R, TO MR 
mashumeTcs mosegyARpnou peg paid 	OnuT momasumaeT, MTO MO- 
/way/a:13mm peeppamwm 4aCTO MO)KHO sunmcasTs AAAKTHAHO ms aTom-
HNX pecppasmnft, moassyscs xmmnnecson (popmyaoh**). •pyrmmm 
caonam, 

MR = giaird-q2a2r2+ q3a3r3 -1- 	(149.21) 
rAe qv  qb...--wwaa aTOMOB, wcoAmmax B cocTan monesynu. 9To 
spaftHe nawmoe npasmao mepeAxo coomorweTcs onemb xopowo. Ha- 

*) B 4aCTHOCTH, imapaweime (149.15), BUBeAeHHOe AAA Haorpormoro ity6fore-
CHOX0 HpHcraana, HepeHocHrca Ha raa H Ha BOYAKOCTb, HOUMA 143 rex coo6pa-
weimil, tiro yHaaamtme cpent B min crantainecHoro 6ecnopHaa B opHearawm 
moaeaya ABAHMTCH raime maorponwamm. KOHO4H0, 9TH coo6paacemma aaaeso 
He y6e.AHreabHu H ro, 4TO a pail° czytmes 4Jopmyaa Jlopetw—Jlopetrota co-
xpaHaer CH010 army, abnbwaer 6o.mmoe yasneatte, Hem TO, tiro HepeAxo o6Ha-
pyHommorca 311a4HTBAbHbie orcrynaeHHH OT Hee. 

**) npm 9TOM HaAo y4HTIABaTI, Hamonte KpaTH601 niminenoix CBH3Bil H Apy-
nix oco6nmocrect crpoemm mosexyabt, or KOT0p1:4X 3aBHCHT orAenbuble caara-
emue, exeAniwte B cymmy, ortpeAwmouxylo monexyaapHyto pegyamtwo. 
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§ 149] 	 OCHOBN TEOPHH ANCHEPCHH 	 483 

npnmep, AAR BOAT,' (H20) mamepenHaa moneATTApHaa pecppatunra puma 
3,71, a augHcAeHHaa 3,73; aim C1-103 Hamepeno 21,36, nunicAeHo 
21,42 H T. A. 3TO npaaHno oaHatmeT, 4TO BAHRHHe oTAeA6Hux aTo-
MOB Ha npeAomAeHne aim He napywaerca BAHRHHeM Apyroc aTOMOB, 

BXOARUMX cocTaa TOR )xe moneAyALL liao6opor, napymeHme npaanna 
aAAHTHBHOCTH nomoimeT CyAHT6 0 B3aHMHOM BAHRHHH aTOMDB Apyr 

Ha Apyra H MOWeT affb HC110A630BaHO AAR 3aK/HOWHHA 0 CTpOeHHH 

momAyAu. 
Talcum o6paaom, HarieHHe pectipaium (noAaaaTeAa npeAcimAelma) 

moweT captain. neHHum npnemom AAA HCC.ReA0BaHHA xiumplecAoR npH-
poAu momAyA H AAR ananHTHRecAmx Bnepaue o6paTHn Ha 3TO 

aunmaHne Ai. B. AOMOHOCOB, AoTopuR eine OKORO 1750 r. ammaan 
MUM) 0 BO3MOWHOCTH onpeAeAeHHA munivecxoro COCTaBa npoapagnoro 
wHAAoro aemecTaa no ero noxaaaTem npeAomAeHHA H nocTpoHA pe-
cppauomeTp AAR TaKOVO poAa accAnaoaaHHR. B HacToamge apemA pe-
tkpauomeTmecAne memau HaXOART B XHMHH Lunpoxoe npnmeHeHme. 

FlepeAlto B HpaKTH4eCKOR peckparromerpaH BMeCTO yAeAanoR pe-
Oakum flopemi--flopenTua npeanoimarca 110Ab30BaT6CA HHNMH 

EHICTO amnHpnmecturmn aupaweHHAmn, He HMeICHHHMH TeopeTHRecAoro 
060CHOBaHHR, HO Ay4ifie yAoanempArouvmH TpeRommim aAAHTHBHO- 

CTH. TaAoao, HanpHmep, amnapmecAoe ampaweHne pe(ppaAnHH, npeA- 
n2 — 1 1 

AoweHHoe StiamaHom (1895 r.), r = — . 
n 0,4 

paapeweHaux Tanen 6AH3K0 K 1, T. e. n2+ 2 	4Popmyaa 
flopeHn— floperrrna npeapamaeTca B ellopmy.ay 

4nNe2  
n2-1 — 	 (149.22) 

nz — 0)2Y 

T. e. coanaAaeT c (popmyAoR, auaeAeHnoR paHee Rea imeTa AopeHT-
noacAoR nonpariAn Ha paainme E H 4TO H AOAWHO 614Tb, H60 

AAR paapeareHHux raaoa E = E'. 
A) iloHATHe 0 RBBHTOBOfi TeopAH Amcnepom B KBaHTOBOR Teopan 

mu He MOWeM flOab30BaTbCR MOAeAbLINMH npeAcTamemnamn, noAo6Humn 
ocuumaTopam aTOMOB C 4aCTOTOR ame6aHHA BXOARIANX B RX COCTaB 

aapaAoa. BMeCTO 4aCTOTN AoAe6aHHA aTomHoro ocummaTopa KBaHTOBaR 

TeOpHR BBOAHT RacToTy aTomHuA nepexoAors, T. e. RacToTy, onpeAe-
Aaempo Tpe6oaanHem 

En— Eft 

"nm = h 

rAe Em—sneprHs aToma B HeKOTOpOM fll-M COCTORHHH, 

ram aToma B n-m COCTORHHH, a h---KBaHTOBaR HOCTORHHaR FlAaHKa. 

3TO Tat( Haaumemoe yeame Ana 4aCTOTN 03H1.4aeT, 4TO aneprHa, 
ocao6oamalotuaaca npn nepexoAe aToma ma n-oro COCTORHHA B nt-ea 

HcnymeTco B BHAe loam nagyveHan 4aCTOTN Vnm, wiepriva noTo-
poro corAacno OCHOBHOMy HOROWCHHW Teopnn KBaHTOB eCTb hvn,r 

KoHemo, BCAYGIONfic AaanTR gacT9TIA 'Own POOTBeTgByPT C4y9§104 
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484 	 ARCHEPCHR H ABCOPBUR CBETA 	 xxvn 

mom E, > Em. Hao6opoT, npm nepexone N3 m-ro COCTORHHR B n-e 
sHeprini aToma He ymeHmineTcs, a ysempameTcn, T. e. CBeT me Mc-
nycxaeTcn, a nozAoweincn alomom. 

110HRTHIO vcima ocumannTopan B maaccHnecxonTeopmr,onpeaennm-
wemy pcom AaHHoro ocumnsTopa B o6pa3osawm semonnim noxaaa. 
Tens nponomnewm max x094A4)wweHTa nornommow AaHHoR nacToTm, 
COOTBeTCTByeT B KBaHTOBOR Teoptin BePORTHOCTb nepexua NB n-ro 
B nt - e COCTORHHe. 4em 6onmne wraimponTHocTb, Tem &Amman num H3 
Hmemumixcs B n-m COCTORHHH aTOMOB nepeRAeT aa eAHHany BpeMeHH 
B nt-e COCTORHHe, T. e. Tell 94APeKTHBHee AaHHUR HePeX0A ynacTriyeT 
B RBAeHHH. 

KpliBaR Amcnepow H a6cop6wm, aaArnmeman B xnaccnnecxon Teo-. 
pHH Ken COBOKyHHOCTMO caoncTnexHmx AaHHon rpynne aTomoeocium-
XITOpOB, B KBaHTOBOR TeOpHH onpeAengeTcs sea COBOKynHOCTbIO BOB-. 
MONUJUX amAatmoro aroMa 3HaReHHR sHeprim EI,E2  ,   En, E„ 
H T. A" AoTopme B cHay ocHormoro nom:imams Teopmi KBaHTOB npH-
HHM8Ka He moome MUCARMUe, a ARUM onpeAenewime AHcApeTHme 3Ha-
WHIM. I4cxo.a.Hoe COCTORHHe, B xoTopom HaXOARTCR aTomm (sepHee, 
B KOTOpOM HaX0AHTCR manwreahnoe 60AJAHHHCTBO aTOM08), He oRnaa-
TeAbH0 RBAfleTCH COCTORHHeM, COOTBeTCTBylOWM MHHHMaAbH0My H3 
BO3MOWHIAX sHanewiR alleprHH aToma (ED. TaK, B soAopone B 06114- 
HIRX yCAOBHRX 60AbWHHCPBO aTOMOB HaX0AHTCH BO rompom (no menu- 
• 9HepPHH) COCTOHHHH. Eon, nepea raa nponycxaeTcn TOK HAN 
K racy KaKHM-HH6yAb Apyrism caocoRom Henpeptomo noAsoAHToasHep-
FHA, TO HaHoonee pacnpocTparmHuum B 9THX yCAOBHRX COCTORHHeM 
momeT 6mTh COCTORHHe, cooTmertrapotmee Ronbwemy 3HaReHHW sHep-
FHB. B 9TOM carme MM AOAWHU HMeTbB rmAy nepexoAm B 9T0 HaH6o-
nee pacnpocTpaHeHHoe COCTORHHe He TOAbK0 R3 COCTORHHR &Daft 6o-
raTuk, HO H 6onee ReAHux mieprHen, T. e: nepexoAm, moTowne 
COOTBCTCTByIOT He HCHyCKaHHIO oneprwr, a nornomewoo ee. 3THm no-
cneAHHm 6yAeT COOTBeTCTBOBaTb He HOAOWNTeabHaR, a OTpHUBTeAbHaR 
BepORTHOCTb nepexona, x60 BepORTHOCTH nepexona H3 E. B 
pasHm BO BeAHRRHe, HO HpOTHBOHOA0WHIA no maxy nepexoAam H3 
En  B Em. 

TaKHM o6pa3om, B OTAHRHe OT xnaccHnecAoR TeopHH, PAC CHAU 
OCHHAARTOpOB f scerAa BOAONCHTeAbHU, B KBaHTOBOR Teopm npxxo-
AHTCR npHHHMaTb BO BHHMaHHe Katt nonowliTem,Hue, TaKH ovxmaTenb-
Hme 3Ha4eHHR seporrrnocTen, 3THM nocneAHHm COOTBeTCTBylOT oTpkwa. 
TeAbHUe 'menu (oTpwitaTenbrian AHcnepcHs) B cymme, onpeneamoulem 
Ancnepcwo B iteaom. COOTBeTCTBylOWHe 4aewn,soo6uteropopn,HrpamT 
manym porn, B RBAeHHH, oARaxo Auelloypry, HaftmAaawemy AHcnep-
CHIO B rue, nepea AoTopun npoxonAn CHAbHUR snexTpwleacHR paapnn. 
yunocb Ha6ARlaaTb BAHRHHe crrpHoaTemmon Annepow. 

e) Amenepeusi B meTanaax. Xaparrep HIAM CBORCTBOM meTannon 
RBAReTCR HaAHRHe B HHX CB060AHTAX 9AeKTp0HOB, T. e. snexTponos, 
COUTHCHH)10 UCTOTy KOTOpMX CHWAyeT MUM pasHoR Hymn, 
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§ 149] 	 OCHOBN TEOPHR BBCBEPCHH 	 485 

llonaraa wo = 0 B clespmynax (149.13) H (149.14), eatta.em *): 

4nNe2  	1  
n2  (1 — x 2)=1 m 	0)2 + (golm)2 ' 

	

2n2x = 47cNe2 	(gem)  
m 	w [(02  +(golm) 2] 

OHM noeasemaeT, 4TO 9TH (popmpiel ITHICHAbH0 nepeAamT sum-
CHMOCT6 OT AnHHM BOAHN TOJIbKO B oftacra maaux 41CTOT (Hnclips-

xpacHue Arm). B enarimoft ace H yAbTp4H0A9TOB011 06BOCTH AAA 

ecex MBTBABOB (sa HCKA104CHHeM Fru) amapywHeamTca BBMBTHNC 

oTcTynAeHea. Talcum o6pasom, AJIa Ounce BHCOKH X 4aCTOT onTHaecture 

CBORCTBH MeTBABOB He moryT ONT6 061,51CH9HN TOA6K0 npu nomows 

CBOHCTB CB060dMUX 9ABKTPOHOB, H Heo6xoAmmo yvecTe 'Male BAHHHHB 

CBH3HHHNX 9ACKTPOHOB (9ACKTPOHOB nompesyemocTO, POR6 KOTOpNX 

CTBHOBHTCH OCO6CHHO 3049THOR AAA 4BCTOT, 6AH3KNX K COOCTBCHHUM 

sacToTam aTOMOB. 'STINT 9.4eKTPOROB nomirmayemocTH AaeT Ao6auo4mue 
%RUIN, COOTRUCTByWILMB COOCTBBHHNM 4BCTOTHM Wk. OKOHINTeAbHO 

noaysem: 
4kNe2  

n2 (1 ___ x2) , 
M W2  ± (g00)2  

v 4kNke2 — 

	

2 	2 

m 	0,2k toy 	 (gkin
)2

(02 s 

	

4TcNe2 	(gam) 	+ 

SITH (popmyAu HHAOXHTCH B yAmmeTeopHTem(Hom cumuli C onuTom 

B Limpoeom AHanasoHe 4HCTOT. 

Ni) )1ndnepcua petaretiolicium Aria. B caynae petureHortcefix 
Arlen nacToTa o6uLmo 3Ha4ureneHo 6o.rteine, mem sacToTa co6cTeen-
HWX eone6aHeft aToma. llosTomy . HONCHO npeHeOpe9b BBAH4HHOR WO no 

cpaeneluno C w, H 0:)pmyaa Annepote ninnies.  BHA (6es ymeTa any- 

xam40): 

(149.23) 

2rt?x 	
m 0 1° ± (go/m) 21 
v  4xNke2 	40 *(gdm) 	 

m 	R tokk 	(gdm)2(02] • 

(149.24) 

4,(Ne2  
n2 = 1  	 (149.25) 

mw2  • 

THANK oopaaom, noxasaTem0 npeaomAeHes n Anfl perarenoscialx Arlen 

cleasemaeTca memme OBHHHUM, XOTH H ommeTce OT 9KHHHHN 04CH6 

H93HBEIHTHAbH02 Om W2  04BH6 B9AHNO. YXBA0C6 H3M9PHTb noxasaTem0 

npeaomAellaH, eaftwAaa OTKAOHCHH9 pen-nem:mom Arlen B npmeme 

*) AAR npocTorm mime mu He BBOAHM B (popmyau CRAM ocemmaTopos 
H Hewed N emecTo Not. 
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486 	 ENCREPCHA ABCOPRON CBETA 	 [rn. xxvn 

H3 paaaamnecx maTepnamm. ,Elam tremna npm mime BC/Alibi OKOJI0 A 
noaymeHo n = 0,999999=1-- I • 10-6. 

TO 06CTOSITeAbCTBO, 4TO n < 1, 1103B0J141110 ocycnecTanTb c patine-
HOBCKVIMH aymamci SIBACHHC 110.1141040 nHyTpeHHero oTpaweann Ha rpa-
tame Boanyx—cTemao. 13110CJIWICTBHH Ha6J110,14eHH51 6b1J141 pacnpocTpa-
Helibl H Ha npyrne maTepHaam H 9TOT memo. 6ma Jima HCII0J1630132111 
AAR HaACWHWX namepenmn aeannHHm nomaaaTeam npercomaenmm peferre-
HOBCKHX aria. 

Bapenpym nanny BOJIHM petaretionmax Arlen, MONCHO Bel/41044aTb 
TaK4KC H anomaxempo nucnepccilo petrrreHoBacttx arta B6J1H3H xapawre-
pnammectacx mama. seacecTica• 

§ 150. Hornowginte (a6copfigmn) ellen 

FlpoxoncneHice caeTa napes Beinecino aeneT K BO3HHKHOBeHHIO KWIC-
6a114114 aaexTpoHoa cpenel I10,a ,a5GICTBIle/41 saewrpomarturrHoro, noan 
BOJIHbI 14 conponommeTcm noTepea sHeprim mil acumbc, aaTpammaae-
mon Ha noaoymcaeHtle moae6acinti 9JMKTp0HOB. LlaCTI14110 afa sHeprina 
BH013b Boanpaulaercn 143J1y4eHHI11,,B 13:441,e BTOpH41-114X BOAH, IIOCE4AaeMbIX 
aaecerponamH, 4aCT144110 nce 0Ha'momcet nepexonwre H B npyrne cpopmm 
siceprnm. Ecan Ha nonepxHoub aemecTica nanaeT napaaaeabHun nymox 
aria (11AOCKall BOAHO, HHTCHCHBHOCTI, xceroporo CCM /, TO °HUM- 
imemble nponeccm nonmacm eecTic K ymenbmeHnio / no mepe npoHnx- 
HOBeHHA BOJI1161 B HeacecTao. ,ReftC11311TeAbH0, Of1bIT nomaameaeT, 
HHTCHCHBHOCTb !MOCKS 130J1Hbl bonappicanaeT TaK0e cucTemaTmmecHoe 
ymenbweHHe comacHO aamoHy 

loe- 	 (150.1) 

rne — HHTeHCHEIHOCTb BOAHEL, Hcrynalonieti B seatecTeo, d — TOJILHHHa 
C.71011 CC—K09414141111eHT nommen/1n, 3aBHCSILL1,14/1, Boo6nce roeopm, 
OT AJIHHbl BOJIHbl (cp. § 135). 

lipm Hamepemm cc Nano, moHecnco, TIHTbIBaTb, 4TO macTb caeTa 
oTpancaeTcm Ha rpanicHe mccaenyemoro aeutecTaa, H BHOCHTb COOTBCT-
CTBy10114HC nonpainoc, Hanpmmep, npm nomoulm cpopmya (Ppemean. Ewa 
yno6nee namepHTH HHTeHCHBHOCIH CBCTa 11 4, npoinenatero COOTBCT- 
CTBCHHO CKBO3b CAOH TOJIII41111b1 	H d2. BbI4HCJI4111 K094/41314HtICHT 

nornomeHma H3 COOTHOIlleHHH 	= 	 HatlAeM HCTHHHOe name- /2 
Hme a, cao6onHoe OT nonpasocc Ha oTpaAeHme. 

ECJII4 TornumHa mamepeHa B carrrnmeTpax, TO 411CJICHHOe allameHme 
1 sToro mosgmlnucmervra nomaauHaeT TOALUJIHy d 	no npoxoncnemmt 

EOTOpOB HHTOHCBBHOCTE. naocHem BOJIBM flannel' e=2,72 paaa. Tax 
KaK a CCTb 433/11KLIHH ,a111411b1 BOJ1Hbl, TO 06444HO erieveurot ero nalca 
13 One Ta&mum rum rpaouca, nmeloutero BHA, no4o6obin nao6panceo- 
nomy oa pnc. a23. 1440TAn 449K4m99T4 ; 9T lincnT A9904444 
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4000 5000 6000 7000 264 

Cxemanneuroe 430- 
opmeme umpoxofi nonocu 

nor/Imam. 

§ 1501 	 I101410IHEHHE (ABCOPE111151) CBETA 	 487 

Ilimixonnutbit1 BHA, o6Happlumasi cymecTHoHamre "LOBO:MHO ymmx 
o6nacTen CHJIbliOr0 II0E/10111,911451 (6onmume sHaverum cc), B TO Hpema KaK 

6.1013K0 pacnononceramm PAMPA BORN npo-
XOART 6es sameTHoro ocza6neHHH. 

Oco6eHHo sammiaTeabHo nornmumme, 
o6Happrumaemoe up! HeBbICOKOM naeneHHH 
napaMH 60.11bILIIIHCTBa METVIEOB, npencTas-
M11011114MH COOOR co6pamre aTOMOB, pacno-
nomemiux Ha 39a4I4TeablIOM paCCTOSIHH41 

npyr oT Apyra, T. e. npaHnmemal MORN- 

p0BaHHIDIX. R034XPIIIISCHT nornomemm TaKIIX 

napoB Hesne °Heim man (6m30tc K HyJII0) 

H nHWb AAA oveHb yaxHx CIIEKTpaillaHNX 

ofinacTen (wHpHHon B HECKOEIDKO COTBIX 

aurcTpema) o6HapywHeaeT pesicHe malccH- 
MyMbl. TaK, 4E51 napors HaTprm K090111.1.14EHT 1101`.11OULEHNISI moHceT 6bITb 

Hso6pamea B mum KpHBOM pm. 324. OpH TIPaTC.RIDHLIX yenommx onuTa 
ynaHanoch HaonmaaTb B cneicrpe nornoweHrm napou Na no 50 Tama 
nap (nyoneToM, Tem 6onee 6.11113MIX, Hem Kopome AJIHHa 

,;) 	 A 6 

N 
NC. 321. Cxemanmeocoe trso6pmenHe /14C1(011bKHX ay6A9TOB nornomeHHa 

B Hapax HarpHa. 

(Benny Toro, 4TO MaKCIIMyMbI 110N10111.9HHA Imesnmanno y3KH, macurra6 
pricrum rpy6o HmcaxceH.) 

YHasamme o6nacTH pemcon a6cop6lum aTOMOB COOTBETCTIVIOT 

4aCTOTaM C06CM8elitiblX HoneGamin aseamportos HllyTpH aTOMOB. B CEy-

ime Ea3OB, moneHynu KOTOpbIX nocTpoeHu H3 HECKOEbKIIX aTOMOB, 

o6HapysammoTen Taxxce co6enteentate vacToni, coinmeTemysiume Hone- 
6ammm amomoo mryTpit M0.119Kyllbh TaK KaK maccu aTOMOB B ,RECHTKI4 

pas 6onmue maccia 9.1I9KT19011a, TO 9TH monercymmnue co6cniell-
Hue vacToTu oftanamT ropamm ocume MAHTEAblIMMH nepHonami, 

T. e. COOTBeTCTBylOT nucppaRpacHon o6nacTH enerapa. 
KavecTnenHoe npeacTasneHHe 0 ammatmom HosOmmewra norm- 

ueHNA OT ,a.1111461 BOEHM MONCHO FI011y4HTb, cclooTorparturpcmas ennotu- 
Hon cneicTp Haxoro-HH5yni, HcTognium gepes cnon nornommcnuero 
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488 analEPCPIA H AECOBEI04fl CBETA 	 Ira. xxVII- 

seaman.- MeM 60.rnaue noscistmuserrr noraomerms AIM Ammon aaHlibi 
BOTIHIA, TeM oTaeTansee o6riapprvrcs ocaa6amre COOTBeTCTBy1011ItIX 
riaCTKOB cnenTpa. Ha pirc. 325 uprise/rum HeCK0abK0 TaKHX sapas-
Teprusx cnesTpos noraouterms. gas npasnao, cnesTpu nor/romans 
Tsepsusx Tea H MCHAKOCTen (BKIII0 14a51H pacTBopbl Kpacox) naloT nmporare 
noaocu noramnenns (naammal son sonOmmenTa a), XOTA BcTpeKawaca 
sentecTsa co cpastarreamm y3ICHMH noaocamn noraomeans (coas peramx 
semeab). GilesTp nornourerms MHOrOaTOMHbIX rams npentrasaseT pun 
6o.aee Hail mellee czosousx , nonoc, a onmoaTomaue rani (napes memn-
nos) xapanTepaspoTcs pe3KHMH «iiHHFISIMHA noraornenas, umplum KOTO-
pmx nepenno uamepseTcs COTbIMH plOagmH anrcTpema. Ho mepe nosu-
means! numerals rams CrieKTpb1 noraomeram HX CTaHOBPITCH ace 6o.nee 

PHC. 325. CnecTpu noraoweBila paCTBopos pa3aBIIHIAX neuxectn: 
a— cnnounieii cnerrp ncroinnta; b — crieKTp noraollpeHBB aa0THolopc-, 
aoro Heoamma; c—cHeKTp nornolaempa poaaminia B; d — cnerrp no- 

rnonkenun maprannenoncaoro gamin. 

H 6oaee pacnsuraraTumn H ram BNCOKHX Am:menus npn6anuamTcs 
K CHeKTpam 1101- nOlipeHtifl acliaKOCTen. 9TH na6moneram C OgeBlialiOCTIA0 
nosasunaloT, KTO pacwHpeHHe y31(11/I HOJIOC nomorneram CCTb peayabTaT 
133aHMO,ae14CTBIla aTOMOB npyr c npyrom. 

06nras sascaromepuocTb ‘1 ,-- foe -  ad, ssonsurns nomme sostprim- 
lamina nornoureram a H nOKII3b1Ba1011.1afl, tiTO HHTeHCHBHOCTb. CipeTa 
nanaeT B reomeTpmveckon nporpeccuu, morns Tonumma Ca0B impacTaeT 
B apmlniemecmoti nporpeccHH , 6bula yCTaHOB/IeHa sscnepmmenTairstro 

06 OCH OBa H a TeopeTnaeciat Byrepom (1729 r.). OHa Ha3b1BaeTC51 
sagottam Byzepa. 4)H3H4eCKl111 CMBICJI nor° mama COCTOHT B TOM, 
KTO nosasaTeab nor/minerals He 3aBHCHT OT HHTeHCHBHOCTH cseTa, 
a cnenosatenbno, H OT TOMBH10.1 noraommornero CA051 (CM. yripawne-
atm 199). C. H. BaBila0B ycTarmana, IITO 3aKOH Byrepa BEIBOAHHeT01 
B KpaHHe waposnx npenenax 113MeHeHHPI HHTeHCHBHOCTH ceeTa (npu-
mepao B 10 20  pas). 

Onrmso caenyeT ripHHHTB BO simmantm, KTO npu normairemin nets 
moaenyaa nepexonnT B Howe, sos6yrxnemme COCTOPHIHe, sanacas no-
raourearryto sneprnto. Ilona ona HaflatiTCH B TaKOM COCTOHHHH, te 
cnocoollocTb noracanaTb CBeT namenena. To 06CTOPITeabCTBO, KTO 
B onuTax C. H. &maw asmoir Byrepa coomonans rpm maim 
60.11bwHX HHTeHCHIIHOCTfiX i. nonasusaeT, PITO 4HIC/I0 TaKHX Bo36psnen- 
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§ 150 1 	 nomomeHHE (Accomm) CARTA 	 489 

HNX MOAeKyR B KaWAMR MOMCHT OCTaeTCA He3HMMTeAbHMM, T. e. OHM 

04eHb KOpOTKOe BpeMA HaXORATCA B B030yWAeHHOM COCTOAHHH. 

ileRCTBHTeREMO, AAA TeX BeMeCTB, C KOTOpMMH ULM BEHMAHeHM yKa-

3aMible °HUTU, 9TO BpeMA He flpeBbillMeT 10 -8  cem. K 9TOMy THfly 

OTHOCHTCA OrpOMHOe 00AbWHHCTA0 BeMeCTB, AAA KOTOpMX, CAOROBa-

TeAbH0, CHpaBeAAHB 3aKOH Byrepa. BM6paB CHeMMAbH0 BeWeCTBa, AAA 

KOTOpMX BpeMA 8030yWACHHOE0 COCTOAHHA 3Ha4HTeMMO 00AbUle, 

C. H. BaBHAOB MOE Ha0M0AaTb, 4TO HpH ROCTaTO4HO 00AbH1011 HHTCH-

CHBHOCTH CBeTa KOMPOMMeHT nornouleHHH ymeHbmaeTcH, H6o 3aMeTHaA 

gaCTb MOReKyA Hpe0MBaeT B B030yWAeHHOM COCTOAHHH. 3TH OTCTy- 

gaeHHA OT 3aKOHa Byrepa npeacTarummT ocoomft HHTepec, HO He 

H3MeHMOT HeHHOCTH HaHoHa Byrepa. 
Byrep paccmoTpen Honpoc o nornow,ellum ceeTa cpeac41, HAOTHOCTb 

KOTOpON He Be3Re OAHHaKOBa, H MACKa3aA yOeWAeHHe, 4TO ACBeT MO-

WeT HpeTepgeBaTb paBHMe H3MeHeHHA, 111Mlb AcTpeLMA paBH0e 'MCA° 

4aCTHH, CHOCORMAX 3aAepWHBaTb Ay4H HAH paCCeHBaTb HX0, H 4TO, 

Cae110BaTeAbH0, AAA IMEAOHMHHA HAMM 3Ha4eHHe (He TORIMMU, 

a MaCCIA BeMeCTBa, coAepacaulHecH B 9THX TOMAHHaXA. 9TOT amopa 
3aKOH Byrepa npnoOpeTaeT 6onmuoe nparmecHoe mameHHe, Hoo 
MOAT AeRCTBHTeAbH0 110Ka3aA, 4TO BO MHOMIX CATMAX, KOTAa HMeeT 

MeCTO HOPAOMeHHe MOaeKyAaMH Ea3OB HAH MOACKy/MMI BeMeCTBa, 

paCTBOpeHHOE0 B HpaKTWMCKH HeIMEA011MKAIMM paCTB0pHTeRe, K09()- 

OMMeHT HOEA0111eHHA OKa3bMaeTCA HpOTIONIHOHaAbHMM MICAy. HOE40- 

110KUMIX MOAeKyA Ha eAHHIMy AAHHM DyTH CBeTOBOR BOAHM HAN, 4TO 

TO )KC, Ha eammay o6iema, T. e. Hp0HOMMOHaAeH KOHUCHTpalMH C. 

ApyEHMH CA0BaMli, KOWNHOWeHT a0C0p01MH a BbipaWaeTCA COOING- 

memiem 
= Ac, 

H 0000WOHHMR 3aKOH Byrepa HpHHHMaeT BHA 

/ == j0e-Aed ,  

rme A—I-mutt K031141111HeHT, He 3aBHCAM1R OT KOMMHTpaMIN H Xa-

paKTepHMR AAA MOReKyAM HOEA0Mal0111eE0 Heulecum. 
YTHeptaeHne, 4TO A eCTb HOCTOAHHaA BeRH4HHa,-He 3aBHCAUMA OT 

KOHReHTpalMH, HepeAKO HMeHyeTCA 3aKOHOM Bepa, xoTopmft Ha 
OCHOBaHHH CBMIX H3MepeHHR HOFAMHOHHA ceeTa ompaillemmima WHAKO ■ 

MOAN Ta1011e HpHILMAKSTOmy BUBGay (1852 r.). 
(13113MMCKHR CANCA ATOE0 3aKOHa COCTOHT B TOM, 4TO A0EAOHOMUMA 

CAOCO0HOCT6 MOReKyAbl He 3aBHCHT OT BAHAHHA 0Kpy)KM0110M 

KyA. 3aKOH 3TOT HaA0 paCCMaTpHBaTb OKOpee KaK npatimao, H60 

HAAMAaMTCA MHOLO4HCAeHHMe OTCTTIAeHHA OT HeCO, OCO6eHHO HpH 

3HWINTeabHOM yBeMilleHHH KOMIOHTpaHHH, T. e. 3HMMTeabHOM yMeHb-

MeHHH B3M1MHOF0 paCCTOAHHA MeWAy monemynamm noraoukaioutero 
'Herm. TO 'IHO TaK We HepeAKO MOWHO 00HapyWHTb, 4T0 HRH pac-
TBOpeHHUX BeMeCTB A 3aBHCHT OT HpHp0AM paCTA0pHTeAA, 4TO TaKX(e 

(150.2) 
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490 	 amcnmenm H ABCOPB0HA CBETA 	 frA. xxvn 

yia3mnaeT Ha BAHEHHe ompywaionimx monexya Ha nornoutaTeabHylo 
cnoco6HocTb mayvaemoR monexynu. 

B Tex cnymasx, morn A MMHG C4HTaTb He 3aBHCALIMIM OT KOHEWH-
Tpawm, 06061neHHuR aamoH Byrepa (150.2) oxammaetcm otieHb 
ne3Hum AAR onpeneneHnil moHnentpumin nornoutaxnnero semen:4a 
nyTem mamepeHmsi nornouteHm‘xoTopoe MONgT 6burb nunonneHo,oveHb 
TO4H0 npm HOMOUW (pOTOMeTp00 6onee HAN menee cnowHoR xoncTpyx- 

3tHm npnemom Hepenxo nonbaywca 6 na6opatopHoR H npomuln-
neHHOR npalanme 6mcTpor0 Onpenenemi moniteHTpagmn Heilman, 
xnumecxmR allanH3,xotopux oxa3unaeTcR oveHb CAOHOMAM (xonopH-
meTpHR H cnextpoOTomeTpHR, a6copftnommiR cnextpanbHuR aHaAHO. 

3a nocnentine roam oco6oe pa3amTHe nonywn ananna monexymp-
noro cocTana cnowlimx cmeceR, ocHonaHnbiR Ha Hmepelinn nernome-
HMI B yeibTpalmoneToaoR H, OCO6eHHO, B HneppampacHoR 'Annum 
cxexTpa. CnexTpu nornouteHms HHorax opraintmemix Honexyn maw-
BalOTCR oveHb xapaxTepHmmm, onaronapR nemy ynaeTcm HanewHo 
yeTaHalumnaTb KaK monexpmpHmtl COCTaB, TaK H KOAH4eCTBeHHOe 
conepwaHHe OTAeAbHMX KOMnObleHT B cmecn. 

AleT0A 9TOT OTAH4aeTCH 60AbLUOH 4yBCTBHTeAbHOCTWO, noo npH 
ManMX moHnempannsix HccnenyemorO RemecTma c Meath° yBeRINHTb 
nornontenme 3a cveT yneamnenng TOMBHHM CAOH d. flpH HccnenonaHHH 
cHeceR OgeHb cnowmoro COCTaBa BOWIHKaMT 3aTpTalleHHA BC3eACTBHe 
Ha/towel-1mm nonoc nornomemm pa3Hux fleets. 9TflaTpynneHne 
B 6onumeR cTenenn ITOBBAHeTCH B ynbTpatnonetomoR OnacTH, 4eM 
B anOpaxpacHoR, H6o, Ham npaanno, nonocm nornomeHHR B ynbtpa-
tH(MMTOBOR (H BHAHMOR) 4aCTH cnexTpa innpe, mem B nwppampacHoR. 
CyulecinenHylo flOMOLBb npn anamme oxa3umet npetwapnTenbnaR 
nonroTonma npo6u (pa3ronma nexoTopme npyrne (PUHKO-XHMH4eCKHe 
onepannn), motopue no3HonRmt paanenHTb cnownylo cmecb Ha pin 
Opaxma 6onee npocTorti coctatm. Ilepeamo omeHb nonemum maul-
HaeTcn nepexon OT )KHAKOCTeE K napam, a Taxwe HarieHne a6copounn 
npn BO3MOWHO HH3KHX Temnepatypax. 

lianoweHnue amine 38KOHCMepHOCTH, maHonnennue Ha onute, 
nOKa3MBaWT, 4TO 3aKOHN a6cop6t0n1 CBeTa B OCHOBHOM onpeneaRxmcs 
CBORCTBaMH aToma HAN MOAeKyAM, nornoutaximeR CBeT, XOTE neRcTame 
oxpywaxmanx monexyn moweT 3Ha4HTeAbH0 HCKa3HTb peaynbTaT. Oco-
6eHHo B cnynae YKHAKHX H Tmepamx Ten BAHHHHe oxpywering HHOrAa 
piammaabHo meHReT a6copomppcnnym cnoco6nocTb aToma &urn/taps' 
TOMy, 4TO non neRcTenem noneR oxpywalownx monexyn ycnonnsi no-
neneHnR 9AeKTp0H0B, onpenenfilouthx ontmecxne CBORCTBA aTOMOB, 
H3MeHSHOTCH AO Hey3Hamemoctm. Oco6enno pa3HTeAbH0 B 9TOM OTHO-
WeHHH noseneme MeTaAA0B. IlenCTBHTeAbH0, xopoino H3BeCTHO, 4TO 
napm HeTannoa nawe Taxnx, max, Hanpnmep, cepe6po Han HaTpmR, 
npencTamnRmt co6oR CTOAb we xopoinne HBOARTOpM, BaK H napu (taau) 
Apyrmx BeWgCTB, TOrAa KaK HeTannmeme cepe6po Hatpin 
HWHHOTCH HaHAy4WHMH Hp0BOAHHKaMH snextpmvectma. Taxiim o6pa3oH, 
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mweRemle HaHoonee cna6o CBA3aHHNX C aTomamm WICKTOOHOB B H30- 

AHp0BaHHNX aroMax meTannoH H B HowieHcHpiwaHHom meTuRne peziw 
OTAWIHO. B COOTBETCTBHH C 9THM meTannHveuadi HaTpH11 He o6Hapy-
HoumeT HHKaKHX npHSHaKOB cnetrpa nornoweHHR, RapwcrepHoro Awl 
napos HaTpHA H HzoopaweHHoro Ha Fin. 324. 

PAR aTOMOB HEKOTOpNX BaWgCTB, HanpHmep pewmx aemenb, 

K 4HCAy xoTopux npwaRnewHT Heoww (Nd) H npazeorow (Pr), MOWHO 

CIIHTaTb ycTaHowieHHum, 4TO OATH4ECKHR sawapori npwannewHT He 

K rpynne, pacnonoweHHoR B camoR nepHWepHvecuoR vacTH aroma, 
KaK 9T0 HmeeT mecTo AAA 60AblEHHCTBa HewecTa, B 4aCTHOCTH AAR 

tueaovnux METaaA0B, a K OAHOR H3 (myTpeHHHx rpynn. Taxoe A3aWH- 

WEHHOER nonmewle onmecHoro znemporm HeoanMa K npaaeoamma 
061ACHAET, 110-BRAHMOMy, TO 06CTOATEAbCTBO, 4T0 COAH 9THX BEUIECTB, 

rime BIWAEHHNE BHyTpb TzepRoro HewecTim (cTeHno), o6Hapyaomaua 
ovenb yziwe nonocu nornouwww, npH6nHwwwwwwi K noRocam H30- 

Alipourimax aTOMOB. H3 9THX 4MKTOB H paccpuReHHR RucTiveT, 

4TO BOnpOC o nimpoRe norRoweHHH ceeTa nerve moweT 6bITb HuRcHeH 

npm HCCAOROBaHHH nornowema lowmpozaHHuma aTomamm, T. e. pas-
peRwHiimma razamH. Huao, maw, Teneph ace 3aMETHTb, 4TO AaWC 

AAA 9THX npocTeRwHx cnyvaee mu He pacnonaraem ewe CKOAIWO-HH-

6yab yrownenwpwremmoR TeopHeR nornoweHHH. 
BBEAEHHWR Hamm B § 149 KO94l4lHAREHT g, RaparrepHapowHR zaTy-

xaHme 9AEKTp0HHOF0 Hone6aHHR B aroMe, 06bACHAET azneHHe a6cop6- 

WM. 1101CTBMTgAbH0, Mbl flOAy4H3H (149.12), 4TO amwurry,aa HAOCKOR 

normu, pacnpocTpaHmmueRcR B nornowawweR cpww, aupasmeTcm 
cooTHouleHHem 

2it 
nxz 

A= Ao  • e 	 (150.3) 

ecnH BOAHa pacnpocTpaHReTcR Ha rny6HHy z. WHO, 4TO 9TOT 3aKOH 

9KBHBaAEHTEH saHoHy Byrepa, 116o B 9TOM curiae z = d a WSW- 

UMEHT nornowelm a BblpaaHTCR vepez ---nx, TaK Kw( WITEHCHBHOCTb 

BOAHN nponopunoHanbHa geapamy ammarymm. Hal( mu Bum, npH 

g = 0 KOWIARHANEHT ax, a cneuozaTenbno, H a, o6pauweTcR B HyAb, 

T. e. cpww, AAA HoTopoR g = 0, He nornouweT czeTa. 
()AHaK0 K094NRIMAEHT g, BBEACHHNR B Ham paccmoTpeww, ',wen 

411CTO opopmaniwuR CPAIRCA. /IAA HCTOAKOBaHHA (PH3H4ECKO11 CyIBIHOCTH 

npoueccoz, HeRyuwx K pacTpaTe aHeprHH, 3aHMCTBOBaHHOR 911EKTp0HOM 

OT Hammett BOAMA, npeRnoweHo HECK0AbK0 nyTeR. 

a) iDaHn H3 npoueccon, CBA3aHHUX C pacTpaToR zHeprHH, 3aHMCTBO-

Balinon pezoHaTopom, ECTb npouecc H3ArIEHHA BTOpHIIHIAX ROAN. I43Ay-

4CHIM ABARETCA ApH4HHOR pacceRHHR cHonneHHoft pezoHaTopom zHep-
ww, HcneacTime vero ammurryila Rone6am01 pezoHaTopa aocTHraeT 
onpuaeneHHoro npeRena, a He cTpemiTcR K 6eciume4mum zHaveHuRm, 

KaK cneRyeT H3 ynpoweiwoR Teopm (HuHyaweHHue xone6aHHR Raz 

aaTyxaHHO. STa nploama zaTyxaHHR yHaaaHa Ilnamwm N HawwweTcR 
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492 	 ANCLIEPCHH H ABCOPEMHB CBETA 	 [NI. XXVII 

gaaTyxmwem BCAeACTBHe Hanygewme; ona He BM3MBaeT npeapawerwa 
aymncTofl wmprnm nepamwoR BOAHN B ApyrHe Opmbi sHeprim, a AHMlb 
o6ycaoaannaeT paccegmue sToPt Ay4icTo0 aneprnn 80 ace cAtopomm. 
3go osnamaeT, 4TO sHeprHH nnocHoh BOAHM, paCITOCTpaHAKAAettal 
no nepaoHamanbnomy Hanpanaeunm, yobwaeT H, caeacwaTeinwo, onn- 
CaHHMe amine !limn Hccaeawarnia 6yAyT 06HapyWHBaTb ocaa6aeHme 
CBeTa. 

ammo, Han noxasaA IL FL AlaHaenuuTam, saTyxaHHe BCAeACTBHe 
nsAymowa momeT 6mTb 6oaee HAN meHee Holum Homnemnposano Tem 
06CTOBTeAbCTBOM, 4TO HsaygeHne ompywaxnum pe3OHaTOpOB Hompa-
nweT B nepaonamainwmfl nyvon 4aCTb sneprHH, ma.nymeHHoft HEIHIHM 
peaoHaTOpom B CTOpOHM. FlosTomy aaTyxwme HcaeAcTeHe pacceaHwI 
Hp0ABAReTCH B nonnoR mepe AHHIb AAH Hawmpoamworo pesoHaTopa. 
YaasaHHaa npnwma sauxanwi MOWeT nrpaTb rAaHnym p0nb Aaa 04eHb 
paapemeHHmx rasps H meHbuzym ABA WHAKHX HAN HpHowaanmecnnx 
Tea, OCO6eHHO npu HH3KHX TemnepaTypax, norna peaconaTopm 9THX 
Tea pacnoAwneHm TaK, 4TO o6pa3ymT nnoaHe oAHopowlym cpeAy. 

3Ta nplimma TeCHO CB513aHa C amiemiem pacceanno cneTa H 6yAeT 
HeCK0AbK0 noApoonee paccmoTpeHa fume (CM. rn. XXVIII). 

3aTyxaHne AcimAcTum HsAymeHHH 6yAeT Tem 6onbute, gem 6oabwe 
Haaymeww, T. e. mem 6cobwe amnAHTyAm nbnlyncaeHnoro Hoae6aHHH. 
TMKKaKB3HameliaTenempalicelitmA/M 9TORammuryAucTouT(4--w 2), 
TO OHa AOCTHraeT manciwyma npH it, == wo , T. e. maAcHmanbnoe nom-
ineHHe COOTBeTCTByeT TOM 4aCTOTe Wo, HoTopaa cormaaaeT C 4aCTOTOR 
co6cTeeHnoro Hone6aw8 aToma. 9TOT BMBOA enowle COOTBeTCTByeT 
Ha6A10aeHHW KyHATa, coraacuo KOTOpOMy OnacTb aHomanbHon ANC-
nepcum commaeT C o6AacTbm maAcnmanbHoro nornowenm. 

6) BO3MONCHM H ApyrHe nponeccm, BeAywne x MKTHHHOMy0 norao-
wenn* caeTa, T. e. conpoacwwwwwwcH nepexcwom nymacToR sHep-
ran B HH3M0 Wopmy, Hanpamep B Tenn°. flopem yHaaaA Ha Taooh 
nponecc, COCTOMELHA s coyaapennH aroMa, B KOTOpOM nponcxowni 
mme6aHme pesoHaTopa, C Apyrnm aTOMOM. flpH 9TOM acwe6aTeabHam 
sHeprwi MOMCCT nepexoAHTb B sHeprmo nocunareabHoro ABHWeHHB 
CTOAKHyBHIHXCE aTOMOB, T. e. B Tenao. 14 9TOT nponecc noraonweT 
oco6eHHo mnoro sHeprHH B TOM cAymae, Horaa B pe3onaTope B036y3:- 
AeHo cHabHoe Hoileftwie, T. e. Ana m ==mo. °Alma° H 9Ta npwinna 
3aTyKaHHH He MOM MT KOAH4eCTBeHHO ROAHOCTMO 061HCHHTb maftio- 
AMIAMCA Ha onuTe Be/EMMA HOMOWMHHH 9HeprHH. CBepX TOr0, 
cammh mexanHam nepexcwa sHeprnn, xoTopoll ofiameT no.rte6mowntica 
9.BeKTp0H B aTOMe, B nocTynaTeabHym sneprino aTOMOB He anonHe 
HceH. B OTAHBHe OT aaTyxaHHH ECM/1CM% HanymeHHo paccmaTpmemoe 
aucb cyAapHoeD sauxaHme npeacTimemeT HCTHHHOe nornoweime, T. C. 
nepexoa sHeprim BOAHU mepes nocpeAcTao Bo36ynwetworo 9TOR 
sHeprHeft sawerpoHa B Tenaonym sHeprHm HOCTyflaTeAbH0r0 ABHWeHHA 
aTomcw HAN moaexyA. °Arm° Aamce nmpocTeftinem cnymae raaoo6pa3-
HOn cneAu Ham OCTalOTCH HeACHUMH Te nponeccm, noTopme peAyT 
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§ 151] BIHPHHA CHEKTPAIHAUX AHHHA H 3ATYXAHHE H3AY4EHHH 	493 

K wromy HOCTOHHHO na6mAaemomy RemeHno. Alm emHywAeHm noma 

OrpAHH4HT6CH npmeHaHmem HBAH4H6 TAKNX npoueccoB, HO He B COCTO-

HUHN COCTABHT6 ce6e 0 HHX oTmeTmHeoe npeAcTaeneHme. 

§ 151. IlImplitia cnelapaAblimx JIHHHA H 3aryxamte nartemut 

YweHe0,4HOKPaTHO ymaameaRoch, ,ITOHAeanHoemoHoxpomannecmoe 

HanymeHHe npeAcTaBAReT co6on CIMIKHHIO H 4TO B peambHmx caymagx 

Hanymenme Deem COOTBeTCTByeT HemoTopomy HHTepeany AAHH BOAR. 

Ilpaema, Hanymeime paspe)KeHHbIX rasoa, HOCTBBABHHbIX B CHEHHHAbH0 

6nar0npmwrif6le yCAOBHH, M0)KCT HOBOAbH0 6AH3KOHOAXOAHTE,  K 9TOMy 

Boo6pawaemomy cayRaio; Tam, Ha6moaaloTcm cnemTpaabHme €AHHHH*, 

B HBATIBHHH KOTOpEIX npeAcTaemenm CO CK0A6KO-HH6yAb H3MBPHMOR 

HHTCHCHBHOCTWO AAHHH BOJIH, eamnomeHHme B Hwrepeane, He npeem-

inamem HCCK0AbKHX T5ICH4HUX aumema. B 60A6WHHCTBB we cny-
Imes N3ny4eHNe aTOMOB ropaeAo cmAhnee onumeTcm OT momoxpoma-

THmecmoro H npeAcTaemeT co6oft Ha6op 03ATICHHH, AAHHH BOJIH 

KOTOpUX eapbmppoT B npenenax HBCK0A6KHX COMM H AWKe ABOT= 

aHrCTpeMa. flpH noebnuemut maeneHHR napa AHHHH manyReims pacum-

palms BCC 6onbale H 6ombwe H nocTerieHmo HanymeHHe TepReT Aawe 

npHonmeuTem, Ho MOHOXPOMATH4CCKHR xapamTep, nepexoAR B cnnowHoe 

HanymeHue, n0A06Hoe Haarlem/Ho Hama/tem-lux TeepAmx Tea. 

. AAA xapamTepucTmmm crenenn MOHOXpOMATH4HOCTH cnemTpambHmx 

AHHHH, T. e. HRwymemm HIAKTH4eCKH 1430AHp0BAHHWX BTOMOB, HaAo 

mccAeAoeaTh pacnpemeneame nnTeH- 
CHBHOCTII H3Ay4BHHH no 4ACTOTAM 

c nomoulbio npu6opa BWCOKOR pee- 

petualowett cnoco6HocTH, Hanpmmep 
mmTepckepomeTpa Mailmenbcolla HAM 30 

 
43a6pti — nep0. Pe3yAbTAT THKOTO 

HCCABAOBAHHH mowHo npeAcTaeHTb 

B BHAe Amarpammu (pile. 326), rite 
HO 0CM aocumcc OTAMKBHU AAHHW 

NOAH, a 110 0CM OPAHHHT--COOT- 40 403 0,02 0,01 0 0,01 0,02 0,03 god 
BeicTepoutne HHTBHCHBHOCTH• KO- 	n  

FHC. 026. Kowryp MEM mcnycwamm, 
HMO, HIOKHHe macTm nowyReHmax HOArielinifl c npm60pom 60abincd pa3- 
KpliBbIX 04ellb memo AocToeepHm, 	 pemaroweil CRAM. 
H HONCHO nonaram, 4TO B HAedAb- 

HTIX ycammx mpmeme cnaAaaH 61A K mysno BCHMUTOTH4BCKH. B pasHux 

ycwoemfix °nun (paanlimple B npupone napa, paenamme TemnepaType 

H Aaemerum ero, B CTeneHH HOHHUHHH H T. A.) (Dopma cnemTpambHog 

AHHHH, mao6paweHHam Ha pmc. 326; MOHMT•ONTE,  paenimmon. B wave-

owe WEKTBNCTHKH LUHpHHU AHHHH yCAOBHO nimmimma)T paccTomine 

B aurcTpemax mewAy flirts' Tolman! A, B, rite opaHaTa mocimraeT 

nomommim mamcmmaimon. &Ty ycliomHyto xapamTepwrnmy ITHHATO 

HUMBET6 BOAyWUplillOa cnemTpanbmoft AHHHH. Kam CK333H0, ona 
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6naronpuTHux CAy4a5EX MOWeT AOCTHraTE, 0,001 ik, HO 06614HO 
6NBaeT 3Ha4HTeAbH0 wive; xpome Toro, H (popma AEHHH hummeT CHAEHO 
oTcTynaTh OT npmsoaeHHofl Ha pwrixe, 6y.arm nHoraa 3aMeTHO 
acHmmeTpwwoll. 

BCHKaA npwnwa, ooycaolunsnatowasi aaTyxamie 9.3eKTp0HHNX Nome- 
n aTome, BAHHeT, KOHe4H0, Ha limping cnelapanhHoft sHHHH, 

n6o ecaoacTswe aaTymaHmi mome6aHHe nepeceraeT 6uTh cmsycoo6paa- 
HHM, H cooTneTcTulowee HanymeHne 6ymeT 6o/zee HAH meHee OTAH- 
HaTbCff OT motioxpomaTmecmoro. llosTomy H aaTyxaHHe BCAEACTBEe 
H3Ay4eHHH H yaapHoe BaTyXaHHe Bear K Tem 6onhummy yinmpeinno 
cnelapamwoH AHHHH, MeM 60Abille aHavenue 9THX taxTopon. 3aTymarine 
nureacTone 113ApleHIN AOAWHO mapaxTepnacwaTh aTom, HOCTUAeHHUR 
B Hanochmee 6maronpmiTHue ycaomu, T. e. BflOAHe H3OAHp0BaHHMR OT 
BO3AeRCTBHA KaKHX-AH60 BHellIHINC areHTon. floaTomywmpuly, o6ycno- 
BACHliy10 won npwilwoft, HaausamT ecmennttennog UNTHHOR cum- 
Tpammon AHHHH. BeAHLTHHa ee o6ycammena MeXaHH3MOM Haarlem's! 
aToma. PaccmaTinowl aTOM KaK 9AeKTINfleCKHR Amnon's, mone6mxnantica 
HO aamoHam HmaccHmecmorl 9AeKTp0AHHaMHKH, MN MOWeM BIHRHCAHT6 
noTepw wreprim oToro *AMMAR C Tememiem npemesal, T. e. OTMCKaTE. 
npoanomaraemufl aamon ecTemeHHoro aauxamm caemeHms. PacmeT 
aaor npocTott 9KCHOHOIEHaAbHMR 3aKOH 

_ t 
1==.4e T. 	 (151.1) 

rme T---neawnwa, insipmmaxmanca mepea wait H maccy aaemppoHa H 
nomaamamowasi, 3a mamoe spemsi HHTeHCHBHOCTL. Haarlem's! ymewstuaurca 
B e paa. B nupauelow T BXOAHT Tamme H oacToTa mone6ama_ mem-
Tp0Ha, TaK 4TO T AAR pa3AHLIHNX AHHHR AOAWHa 6uTh pasawina. AAA 
BHAHMOTO cneTa T Hmeor nopuom BeAH4HEN 01(040 10-8 cem. 

B. Billy (1919 r) pima! Ha6moaaTh Ha mune TaK0e eCTeCTBeH-
Hoe aaTymatine CBelleHHH ecaeacnwe Hanymerwa, ocywecuma yCAOBH51, 
npn KOTOpNX noncTstne apyrnx npnmnu, morywnx BAUM Ha X0.11 
H3Ay4eHHA, &um ncmaxqeHo. B 9THX onuTax HCTO4HHKOM cneTa cny-
WHAM aTomu, COCTaBAHKEEKe nymox maHamcwhix arta, AeTHLENX mlyTpH 
xopowo anamynponaHHoft Tpy6mn, c Hundo HCKAIOLIHT6 coyaapeHms 
CBeTHUJEXCH aTOMOB C ompywalowismx. 

Cxema pacnomowelina nomaaaHa Ha pnc. 327. FlpH nomown MOLE-
HNX HaCOCOB B npocTpaiscine A nomaepumweTal AOCTaTO4H0e pave-
'mem (<0,001 ASA! pT. CT.), MeCMOTIMI Ha TO, 4TO B HaCTH 13, co- 
eanHenHoSt c A picot! wiatparmon (0,1 X 3 .uA0), HmeeTca aannenne 
OKOAO 0,05 A4M pT. CT., He06X0AHM0e AAR CO3AaHHH lonamonoro 
nymma. CeeTanoleca aTomu, nmeTen B npocTpaHcTno 24, ABHWyTCH 6e3 
CTOAKHOBeHHR H, nanyman nocTeneHHo aavxmoT. II09TOMy 
HHTeHCHBHOCTb CBe4eHHA na.aaeT no mepe yamierwm OT BX0AHOE0 OT-
eepcTHH, H 9TO naaenne moweT CAyNKHT6 mepon ecntecnteenum muy-
XaHHA H, caeacwaTenwm, ecTecTneHHoPI umplou AHHHR. 
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11a0AMACHHOC BHHOM naAeHne HHTCHCHBHOCTH npn6An3nTenaHo yAo-
nrieTaopaer noaaxaTeamomy aaaciy, TaK gTO no cpoTorpacpxam Biala 
(plc. 328) MOHCHO nenocpencTseHno onpeAeanTa TO paCCTOMBC, Ha 

KOTOpOM HHTCHCHBHOCTb CBC4CHHH naAaeT B e paa. Ana Toro irroom 

RIM. 327. CxeMa onMTa BHHa HO na6somemito 
anyxamin ceevetwa aTOMOB. 

nepeRTH K COOTBCTCIByKHUM apemexam, onpueannaca CKOpOCTb ABH-

)Keting gamut,' (mono 5.107  csIcerc) no Aonnalepoacaomy H3MCHCHHIO 
AAHHU BOAHU, mcnycaaemon Aemunefl nacTnuefl BA0Ab Hanpamerma 

nosiera. H3 CBONX OnUTOBBHH noilymna AAA T seminal-1y OKOJIO 10 -8  CCK., 

HCCK0AbK0 MCHSHOUWIMI OT oAHoro BelligCTBa K Apyromy H OT OAHOR 

cnetcrpaaaHoft AHHHH K Apyron. TaKHM o6pa3om, 3a BpeMA OKOAO OAHOR 

CTOMHAAHOHHOR CCKyllAbl HHTCHCHBHOCTb CBC4CHHH BCACACTBHC H3ATICHHH 

NC. 328. 3aryxamie never-18n aTOMOB. 

naAaeT npx6An3liTeAbHo B Tpx pan. flonynenHoe aluxenue corm-
CyeTCH B 06inem C npeAulAeHnem Teopnn, ynomanyTon BUM, XOTH H 

He nonTriepacaaeT Hcex ee saxammeHnfl. 
CNOAKHOBCHHH mencay aTomamn ORTC4OBAHBaWT ayAapHoen pacwn-

peliile CLICKTpaAbHOR AHHHH. r1pn OgeHb HH3KHX nAOTHOCTHX, KOPAa 

coyAapelinn penal'', HAN B nOTOKC CBOROAHO HCCy1HHXCH KaHKAOBTAX 

gaCTHH, aoTopue npalcuixecan He CTaAKHBalOTCH, BAHHHHC 9T041 npH-

4HHU pacumperixnmoaceT RobiTbuenaHo HaCTOAbKOmanum,TroHMMONCHO 

1113CHC0pc4b. Ho npH 00b14HMX yCAOBIHIX raaonoro CBC4CHHH, Hahprimep 
B pa3pHAHO11 Tpy6Ke HAN B pTyTHOR AaMne, 011a MODKCT HBAHTbCH 

°Alla H3 CepbC3HCRIBla HAN AaMC CaMOR CepbC3HOR npligHHOR paClnH-

pCHHHAHHHR.TaK,BCOBpeMeHHblXpTyTHbIXAaMnaXCBepXBbICOKOTOAaBAe -

HHH, vie AaBACHHC napOB pTyTH AocTxraeT 20-30 aTmocckep, CAHHHHD 

pTyTHOr0 H3ATICHHH HaCTOAbK0 paCIIWCHN, 4TO CaMOC BbipaWCHHC 
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PACCEBHHE CBETA 	 (rn. XXVIII 

ecnewrpaabnue AHHHHA TepseT CMNCA. lia6amaanocb Tame aameTnoe 
pacianpenne cnexTpanbnux ninon npn Ao6asnennn x cammemyca rally 
alla4HTeAbHMX KOAH4eCTB nocToponnero rasa. 

TaK Kan B 06N4HMX paapsnnmx Tprinax CBeTAII0feCA monenynu 
rasa HOCATCH ecneacTene Tennoaoro ABHWeHHH no ace HarlpaBAeHHAM, 
TO AAA Ha6A10AaTe5A, namepaloworo innpuly cnesTpanbnon AKHHH, 
sucTynaef euje oAna npwinua punpennw CBer nocunaeTco damoicyum- • 
macs aTOMaMH, TaK 4TO 4aCTOTa ero namenena 944eKTOM LLCM-. 
naepa (§ 119). ❑ OCK0AbKy Awoxenne aTOMOB Hp0HCX0AHT no mama-
MONOiMM nanpasnennsm, coma/monism sceeosmomnble yrnu C 
nennem Ha6AIOACHH51, TO namenenne 4aCTOTM 6yAeT COOTBeTCTBOBaTb 

sigma HHIO 	
V 

= • — COS 0, rAe v —CKOpOCTI, aroMa H 6— yron 
mewAy nanpasnennem noneTa H nanpasnennem na6nmaenns. 0 meet 
ace ananenns OT Ryas Ao 180cc a v pacnpeAeneno no wining Alanc-
nenna. flpn TemnepaTypax B necxonbno coTen H awe TUCH4 rpaAycoe, 
nepenwo COOTBeTCTBTOUZHX raaosomy paapsAy,sToyulnpenne,oco6enno 
AAR ACTIODC aTOMOB, MOMET HMeTb secbMa samempo aeannany.- B ycno-
BHAX onuTa BHHa ace Haay4a101KHe aTOMM HMeAH npawrimecan CKOpOCTb 
OAHU() nanpamenns, a "mann°, nanpasaenna nanancworo mica; 
nanpasnenne we na6na)Aenns 66mo eu6pano nepnenAnnynspno K Annan 
noaeTa. 1losTomy B onuTax BHHa Aenowne H 9TOR npnimmu 
CBeAeHO K MHHHMyMy. 

tianonen, eneayeT C4HTaTbCH C Tem 06CTOATeAbCTBOM, 4TO CBeTSN 
UHIeCH aTomu moryT OKa3aTbCR noA Aeficannem MaTHHTHNX H saenTpn-
qeCKHX Ilona onpywannunx aTOMOB, BUBMBMOUOIX namenenne nailynae-
MOH 4aCTOTM scaeActene Steam 3eeMalla H wintenTa 111Tapna. TaK 
max namenenne 4aCTOTM IMAH4HIDIX aTOMOB paBAHMHO, TO sTa npHgHHa 
TaKwe BeACT K paaminnomy yumperono cnexTpaabnux AMUR. ilencTene 
ee (oco6enno wixpenTa HiTapaa) MOMeT 6uTb secbma aameTnum npn 
HaAHMHH CHAbHOR HOHH3aHHH H, CAeA0BaTeAbH0, CHAbHNX 9AeKTpH4eCKHX 
nonen. flo-anAnmomy, rum cseaenna B paame 9AeKTpH4eCKOH ncapu 
AencTsne store 4)aKTopa 04eHb 31184HTeAbH0, Bbl3MBaH CHAbH0e yInn-
panne (AecaTMe anrcipema H 60AblEe) HeKOTOpNX AHHHH. 

r JI ABA XXVIII 
PACCERHHE CBETA 

152. flpozomweite cpera 4epe3 onnmecem 
fteoAeopomyto cpeAY 

Has yme yHOMHHaA0Cb B § 150, BTOpH4HbIe BOAHM, BIA3MBaeMMe 
BUHyBCAeHHIAMH Kone6amint 9AeKTPOHOB, paccenamT B CTOpOHM 4aCTb 
sneprim, ITHHOCHMOACBeTOBOBOAHOH.JIPyTHMHCA0BaMH,pacnpocTpa- 
HeHHe CBeTa B aeutecTse AOAH0i0 conposconaaTbcs paccestitueAt coma. 
AOCTaT04HUM ycnoanem ang BO3HHKHOBeHHH TaKoro HBAeHHH cnywnno 
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6m, no-nunxmomy, Hanwum snexTpollon, cnoco6Hux xone6aThcs noit 
nencTimem nepemeHHoro nom' cneTonoft BOAHM, a TaxHe snexTpoHu 
eCTb B AOCTaTO4HOM KOAH4eCTBe BO BCRKOR maTepHanmoRcpene.(laxamo 
cnenyeT 110MHMTb, 4TO 9TH BTOMPIHMe BOAHM xorepeHTHu mewny co6oft 
H, cnenonaTenhHo, npu pacseTe HHITHCHBHOCTH CBeTa, paccenHHoro 
B CTOp011y, Halto IIIIHHHTb BO ninimaHHe HX B3311MHy10 HHTep4epellutuo. 
Aim ynce yflOMNHaAH, 4TO B penynwraTe MHTep4epe111114H 9THX BOAH 

Cnempala npluconnneR nonnottnomucaerpeaynmrHpyxnuas nomm,epa 
soma CKOpOCTb KOTOpOR immeHeHa TaK, 4TO mm nonynaem 06151CHeHHe 

HBAeHHR pecppataiim H ANCIlepCHH cneTa. 344exT B3aHMHOR HHTep4e- 
peHuHH BTOpH4HNX 130.1111 BHOCHT cyatecniermoe HameHeHHe H B HBAe- 

• paccesnam cneTa: BOAHM, HAy111He B cTopon% moryT B 3Ha4HTeAb- 

HOR cTeneHH HAN ance INWHOCTI:40 KomnelicmpoBan, Apyr npyra UK, 4TO 

nepepacupeneneme sHeprHH no pannum Hanpannerumm, T. e. paccenime 
cneTa, moweT 61,1Tb 04eHb cna6um HAH mance COBCbM OTCyTCTBOBaTb. 

Paccywnenim tmeHens (CM. OTA. 10 noxaamnamT, 4TO B cnynae 
onHoponnon cpenuckpoHT nnocxoft BOAHN 6yneT nepememamcn napan- 
num° camomy ce6e, H ARUM HapputHHe OAH0p0AHOCTH neneT K 51BAe-

HYMN nimpparomni Ha 9THX npocTpancTnenHmx He0AH0p0AHOCTHX. ECM 
He0AH0p0AHOCTH HeBeAHICH no panmepam (manu no CpaBHCHHIO CAAHHOR 

BOAHM),T0A4palcuumiliamicapTima6yAeTxapalaeplooBaTbolA0130.11bH0 

panHomepHum pacnpeaenenHem cneTa no ncem Hanpannemmm. Kam ywe 
ynomnHanoch, Taxym nappalcumo Ha memmix HeonHoponnocmixHepexxo 
Ha3MBalOT OU050y3U8a HAH pacceanuem ceema. 

EOM He0AHOp0AHOCTH cpenu HBAHMTCR rpy6umH, T. e. 67103KHe 

mewny co6ofl manue ysacTral cpeau, panHue no oftemy, HBARIOTCH 

HCTO4HHKaMH BTOpH4HMX BOAR 3aMeTHO pannusHoft HHTeHCHBHOCTH, TO 
H paccesHHe CBeTa ITORBASIeTCH 04eHb OT4eTAHBO. flpH cna6ux Ha-
pymeHusx OAH0p0AHOCTH CBeT, paccesnnuft B CTOpOHM, COCTaBAHeT 

AHIllb oven many* itomo nepswilioro arm, HaNnuamme ero moweT 
noTpe6onam cneunannHmx ycnormfl. rips 9TOM onuT noxaammeT, 
4TO Ann unneHnspaccenHimcneTacyluecTnenHo Hmemio rtapywenueoduo-
pod/foci/tit cpenu, a 	caman C110C06HOCTb cpenu amen, BTOpH4lible 

BOAHM. 

FlyCTb 115740K 1104TH napannemmux Arid, OT HCTO4HHKa npoxouHT 
nepea xiceeTy c BOAOR. ECAH BOAa 04eHb TutaTenbHo 04H1Uelia,TO HyllOK 

1104TH ne MAUI npH HaonfoneHHH cooxy, T. C. B CTOpOHN OT nepno-
Hagan:prior° nytwa CBeT npaxTunecxn He paccennaeTcn; HO ecnH xanHyTh 
B KloBeTy Karuno onexonoHa, TO 1303HHKaeT HHTeHCHBH0e paccesHHe: 
nye:a( cneTa HBCTBeHHO BHAeH CO ncex CT0p0H, H mu, Tonoma KICHWTM 

AOCTaTO4Ha, TO npaxmineocs BeCb CBeT paccemmeTcn B CTOpOlibl H 3a 

MOBeiral 	pge He 6y.aem HMeTbRCHO osepneHHoro nepmmoro nynxa, 
a AHLUb nm4x0yaHoe none paccemoro CBeTa. KDHOIHO, meneHHe Hanna 
0AeK0A0Har He H3MellgeT cyinetreetnibim o6panom CBORCTB rpomanHoft 
maccm monexyn BOAM, HaXOARIlletICR B loosen, TaK 4TO HHTeHCHBHOCTb 

BTOpH4HUX BOAH B Outem OCTUTCH HeHameHHon. Ho coaepwautHecs 

32 388. 2178. r. c. Thome6epr 
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B OACKOAOHe B paculopenHom mug Heiman BbIllaAalOT B BoAnom pac-
mope, o6paaym mynbcino--mennHe KalleabKH, nanemeHnue B B0Ae. 

Hain ue 9THX neoAHopoAHocTeR comaeT concert HHme yuronnn AAA 
B3aHMHOn HnTep4repenunit BTOpH41INX BOAH. B peayAbTaTe HepBH4H1114 

nyvon )LH4parMpyeT Ha 9THX He0AH0p0AHOCTRX H AaeT napT8Hy pac-
Ceffinn, xapanTepHym AAR myTHoR cpeAu. 

BepHemcn ewe pa3 K nonpocy o6 onTHnecnoR OAH0p0AHOCTH cpeAu, 
napymeHne noTopoR, Han mu anAenH, annneTcH 013H4eCKOfi HpH4HHOR 

RBAW1HR pacconm cneTa. B cAynae onTmemni OAnopoAHoR, cpeAu 
6AH3nne memAy co6oR maime yvacTAH ee, pamue no Abemy, craHo- 
BATCH noA, AeRamem CBeTOBOH ROARK HCTO4HHKaMH BTOpH4HbIX H3Ay-

4eHHH oAnHanono0 HHTeHCHBHOCTH. BITo oanatmeT, 4TO COOTBeTCTByW-

awe ynacTim npHo6peTamT non, AeRcTemem nepeMeHHoro MOAB CBeTOBOR 

BOAHW pane memAy co6oR menTpmeciale momenTu, nsmeHenHemKOTO-
pUX CO BpeMeHell H BN3NBaeTCR BTOpH4H0e nanymeme. Ho sednnuffla 
cymmap Hor o saenipmecnoro momenTa onpeAensfeT co5o11 AnszenTpwlecnylo 
nocTonnnym H noAa3aTeAb nputomaenlin amen CpeaU. TaKHM 06pa30M, 

yCAOBHe onTHmecAoR OAH0p0AHOCTH 03Ha4aeT, 4TO nona3aTenb npenom-
AMUR AAR pa3HUX yucTnon Hama cpeAu HMCCT OAHHaKOBOe 3HalleHHe. 

OTC10Aa CAeAyeT, 4TO HOCTORHCTBe HOKaaaTeAA IlpeAOMAeHHR BO 
Deem Obeme cpeAm HeAb3R RCAaTb RBAeHHA paCCeRHHR CBeTa. 

,DOCTBHTeAbH0, yNt IPOpMyAN 443peHeAR 110Ka3b1BaKa, 4TO eCAH AHa 
epaminaum ynacTica 06-na42ica oanianonmmH HOKa3aTeARMH HpeA0Mile- 
HHR, TO HH OTpaWeHHR, HH flpeAOMAeHH51 Ha rpaHHHe HeT a BOAHa paC- 

HpOCTpaHReTCR, KaK B oAHopo,AHoR cpeAe. Bonee cuoroe paccmoTpume 
AINkpaKIIIIH Ha rpaHnue oftacTeR C OAHHaKOBNMH HOKaBaTeAAMH Hpe- 
AOMAeHHR HOKa3b1BaeT, 4TO IlpH HOCTORHCTBe HOKa3aTeAR npeAomnemin 
Ancppanunn He 6yAeT H nAocnan noAHa pacnpocTpanneTca 6e3 B03- 
myntermtl. 

14TaK, AAR HapyllleHHR 011THEIeCKOR OAH0p0AHOCTHHeo6xoammo Hapy-
Menne flOCTORHCTBa 110Ka3aTeAR ElpeAOMAeHHR. Il0Ka3aTeAb IlpeAOMAeHHR 

3aBHCHT OT snmerpHnecAoR n0o5pH3annH cpeAu P. COrAaCHO X0p01110 
H3BeCTHNM COOTHOIlleHHRM 

r-- 
H-= Vs, sE=E+47cP. 

HaKonen, nonopH3anHn cpeAm, T. C. 9/1eKTpH4eCKHfi MOMeHT, ITHOope-

Taemmil eAnnimeR oobema cpeAm non AeRcTenem inieumero none E, 
ecTb rAe Af--4HCAO M011eKyA B eAHHHIle o6bema, a p —men-
TplitleCKHR MOMeHT, HpHO6peTaeMbIfi KDKAOB H3 MIX HOA AeRCTBHeM 
no' E'*). Beinnuma sToro momenTa MOHCCT 61,1Tb IlpeACTaBaeHa a BHAe 
/7==IXE, rAe K09014110eHT a HoulT,HausaHme KosOgougueurna noimpu-
symochlu H xapanTepH3yeT co6oR crpoenHe monenyAu. Phan, 

P=NaE, 

*) MM He Aenaem Ansi npotrom pa3aHtnui meu,Hy BlieLIIHHM H Aenady1011.111M 
MaeM, TaK 4TO MABOAN HM.1111 HMemT gavecTnembal XapaKTep,eCaH He MTH-
HH4HBaTbeR paCCMOTpeHHeM RBAeHel B Ma& 
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T . e. 

	

D = BE = E ElicNaE 	 (152.1) 
HRH 

- 	e = 1 + trA/a. 	 (152.2) 

TaKHM o6pasom, HOCTOAHCTBO noxaaaTerm npenomAernm oaHavaeT, 4TO 

Ansi paBHblx oftemoa (He over% maamx no ApnieftHum paamepam cpamm-
TOAbH0 C ARHHOfl BOAHN) nponamAeHne Na B pammx mecTax cpeAu 
OAHHaKOBO. BITO 03Ha4aeT, 4TO eciu onTHmeciot oAHopoAHasi cpeAa no-
cTpoeHa H3 COBepUIeHHO oAHHalconux Hollexyn (a flOCTOAHHO, TO HO-

CTOAHHNM AO/MHO 6NTID H N, T. e. 11110THOCTb cpexul noacroAy 110CTOHHHa; 

ecau )xe cpeAa COCTOHT H3 paanux moaexyA HRH rpynn, TO nocionnuno 
noHaaaTeng npearomAeHHH MONCeT 6blTb o6ecneveHo COOTBeTCTBy10111/1M 
noA6opom N H A. HanpHmep, noAo6paHHaH COOTBeTCTB340111,14M o6pa3om 
cmecb &mom H cepoyrAepoAa C norpyweinimmn B nee xycoincamH 
cTeKJla moweT flpeACTaBRATE, OAH0p0AHr0 cpway: rpainnia paaaeaa 
MeHLAy CTeKROM H /KHAKOCTIA0 nepecTaeT 6brb 3aMeTHOU. 

17Ka3aHHNM HaaeHmemMOWHOBOCHOAb30BaTbCRAMOOpOAOAOHHAII0Ka-
3aTeaff npeaomAeHHH He60nbinnx npoapamHux xycoincoe HeonpeAeneHHott 
cpopmm; noAo6paa cmecb WHAKOCTeA, B KOT0p0A rpaHIHIN KyCO4Ka 

HC4e3a10T (11pHOCBeLfleHHH HO BO3MONHOCTH MOHOXp0MaTH4eCKHMCBeTOM), 

OCTaeTCA TORbK0 OflpeAeRHTb 1101(a3aTeilb 11peROMACHHA 9TOA )KHAKOCTH 

ARA COOTBeTCTBy10111e11 ARVIHN 00.41111, 4TO HeTpyAHO CAeRaTb, noMeCTHB, 

HanpHmep, Kamm B pecppawromeTp A66e. 3THM npmemom LUHp0K0 HO.Rb-

3y10TCA B MHHepaR0rHH; Ha OCHOBe 9T0r0 ITHH111111a pa3pa60T3li TaKWe 

yA06HME1 TeXHH4eCKHE MeTOR, 61ACTpOr0 OflpeAeReHHA He TORMO 110Ka3a-

TellA ApeROMReHHA CTeKila, HO H ANCIlepCHH er0, 4TO °gen. HOMOraeT 

KOI1TpORIO TexHoaormeacoro npouecca aapicH cTeluta C onpeAenunnAmH 
ORTH4eCKHMH AaHHUMH (4. B. (Apeomon). 

ECRU BMeCTO CLAHOA KpylINHKH CTeKRa B3HTb MeRKlin 110p01110K OAHO-

pomoro cTexaa (HanpHmep, onmeacoe creicno onpueneHHoro copra, 
H3Meilb4eHHOe B flOpOLUOK, C KpyrUIHKaMH pa3MepOM OKO)O 1/2  MM) H, 
110MeCTIO B moHeTy C IIROCKHMH CTeHK3MH, 3aJUITb ere KaK0A-R1160 

WHAKOCTb10, TO, B006111A r0B0p51, TaKaH KI0BeTa IlpeACTaBHT C06011 Te.40, 

011TH4eCKaA OAH0p0AHOCTbKOTOpOr0 04elib liecOBepLUeHHa: Hy4OK CBeTa, 

11p0X0AHLUHE 4epe3 T3Ky10 }aunty, 6yAeT CHAbH0 paCCeHBaTbCH B CTO-
pOHN, TaK 4TO B HallpaBileHHH IlepBH4H0r0 Hy4KallpOnAeTcpaBHHTeRbH0 

MUG CBeTa. Ho eC.114 110A06paTb IKHAKOCTII, KaK 611.110 pomp) sume*), 
TO, HeCMOTpH Ha CHAL.Hy10 4/143114eCKyto He0AHOp0AHOCTb, HalUa K10- 
BeTa 6yAeT oninuiteciaz OAH0p0AHNMTeROM,CKBO3bKOTOpOelly4OKCBeTa 

HpORACT, He OCRa6R88Cb. B AaCTEIHTellbHOCTH OCylIleCTBHTE. 01INT B Ta-

KOM npocTom nHAe HeT B03M0ACHOCTH, H60 CTeK.40 H /KHAKOCTE. (Ana-
Aalca paammon AmcnepcHen, TaK 4TO CpeAa. OKa3b1BaeTCH 0117114eCKH 

OAH0p0AHOR TORbK0 ARA CpaBHHTellbH0 y3K0r0 HHTepBaRa. ARHH BOAR. 

*) Hanpindep cmecb 6euaona n cepoyraepon Han MeTIMOBblit s4lHp 6enaok- 
HON KHCAOTU. 

32* 
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nMeHHO 9Ta cneicrpanbHast 06J1aCTb 6)/AeT 11p0X04.14Tb Hepea =eery 6ea 
ocna6nemisi, a )(pyrite 11C11b1TalOT sHamirrenbHoe pacceimme B CT0p01111. 

npH nocraToimoil TOJIIHRHe KI0BeTb1 MORSHO A0614TbCR TOTO, 4TO npoxo-
Hawn CBeT 6yAeT OXBaT1A13aTb olieHb yaio01 HHTepBaJI AAHH 80.411 (mono 

30-50 A) moxieT CAVICHTb xopotaiim canociniabrpom. HeaHamm-
TeJibHOM HarpeaaHHH KI0BeTb1 MONCHO Ha6monarb, Kai( mei-metal oHpacHa 
npoxoAsiutero CBeTa, 4TO 061DRCHFIeTCR paanwitio11 TemnepaTypHoli 3aBlICH-

MOCTIA0 noHasaTenii npenomnewasi cTeicaa H Bbl6paHHOH WHAKOCT11. 

BO MHOTRX CArlacIX 1186.1110AaeTCR HifTeHCHBH0e pacceime cam 6na-
ronapH ecTecnieHHo 011THEMCKOH He0AH0p0ABOCTH. Cpeabt 
C SOHO ampaaceHHorl mimeo:oh He0AH0p0AHOCTWO HOCRT Hamlin 
cemyTHbIX CpeAR. MyTHyI0 cpeAy ripeAcTaanon Abut eniepAbte 4aCT11101 

B rase) HAN TyMaH otaReAbKH BCHAKOCTII, Hanpitmep BOAN, B HoitAyxe); 
B3BeCH HMI CyClIeH3HH, npeAcTaaninotume COBOKVIHOCTb TBepAUX 

HeH, rinaaaromx B RCHAKOCTH, 9MyAbCHH, T. e. B3BeCb Karim HCHABOCTH 

• Hpyrotl WHAKOCTH, HX He pacTaopsuoutett (Hanpubtep MOAOKO eCTb 

9MyAbCHR Hoipa B Bone), TaepAble Tena apone nepnamrpa, 011a210B HAH 

MOA0411/AX CTeK0A H T. A. Bo Beex noao6Hpix cnymaax Ha6nioaaeTcH 
6onee HAH meHee cHabHoe paccesinie cam myTHotl cpeAoR, Hocautee 
061314110 Hasaamte R840.11.151 Tandamt. 

Hayileum paccesmusi myniux cpeux, rne paamepu mama oita- 
SliMalOTCH manumm no cpainiernuo c A.1114110H CBeTOBOH BOAHbl (COCTaBARIOT 

He 6onee 1/5-1/10 X), npinieno 
K yCTaHOBAel1H10 Topux o6- 
WAX aaHoHomepHocrell, siccnepii- 
Mel-UMW-10 OTKpb1TbIX THHAaJleM 11 

pRAOM noanmetiumx HccnenosaTe-
nen H TeopenimecitH 061,RCHeHMAX 

Psneem. ElpeacranneHHe o6 9THX 

aaHoHomepHocnix MO/KHO 110ArIHTb 

Ha cnenyloutem npocTom mune. 
IDITCHCHBEOTO mu( OT 

Arm Hanpamm Ha Hy6HmecHylo KI0- 
PE. 329. Cxema Ha6inonemia paccea- 

RPM cam MyTHIRX CpeAaX.- 	eery, HallOAHelilly/0 BOAOH, caenam- 
Hotl MyTHOH 6.aaronapsi npH6aaice 

HeCKOJIbKHX Hanenb monoxa. CneA CBeTOBOTO Ily4Ka B Ta mortere 
6yAeT ECHO BIlAe11 B BOAe (pHc. 32 9). 

1) Clpii Ha6monetum coon) (a HaRpaHAe111111 A) paccesumbiil CBeT 

HmeeT 6onee rony6o11 OTTeHOK, T. e. OTHOCHTeAbH0 60JIee 60TaT KOpOT-

KHMH BOAHaMH, Hem caeT Hcrommuca S; Hao6opor, CBeT, npoweAundi 
CKBO3b KI0BeTy Hanpasnemin B), HamceTcH 6onee HpacHoHaTbst (ecna 
cnon paccemaaromero BellieCTB71 AOCTaT04110 TOACT). Kommecniemibie 
HCCaeA0BaH1151 noHasbiaaloT, 4TO ecna AAR HCT041111Ka 3aBHCHMOCTK HHTell-

CHBHOCTH OT AJI1111b1 BOJIHbl supaacaeTcH neKoTopon (Wilma fG), TO 

fa) AJIR pacceitHHoro caeTa 9Ta 3aBHCI1MOCTb Hmeer ),4 • 
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PHC. 330. Pliunmaronca 
paccemm nacuntamH, ma- 
AMMO no cpaaHemno c A. 
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2) Ilpn Ha6inmemm no.a npHmum yrnom K nepalimomy nymy 
mepea HHKOab AI o6HapymmaercH, 4TO paccemHun CBeT nommonaH, 
XOTA nemintimn CBeT, HAy191141 OT S, ecrecmemun. fianpameme 
menrpHnecnoro BeKTOpa nepneHAHnympHo K ❑ AOCKOCTN, npoxam-
men mepea Hanpameme nepalimoro ny4Ka H HanpaBaeme Ha6am-
AeHlici. 

3) ECAH oileHnsam HHTeHCHBROCTI, caera, paccesimoro no paaHWM 
Hanpamemm, TO oHa onammercH CHMMeTp144H0fi OTHOCHTeabH0 nep-
&MOTO nyma H OTHOCHTeAbH0 AHHHH, K Hemy nepnemmympnon; 
nion, rpatiflinecim nonausaloutasi pacflpeAmeHne MHTeHCHBHOCTI4pac-

CeAHHOF0 caeca no ammyTam, HOCHT namaHHemadmantpucupaccemm. 
ECAH naAanmann CBeT ecrecraeHHuR, TO HHANKaTpfiCa paccemm nmeer 
B MAOCKOCTR neprewa BHA, Hao6pamemun Ha pm 330, H mpawaerm 
cpopmyaon 

4 = 42(1 + cos2O), 
	 (152.3) 

me 42--HHTeHCHBHOCTI, cam, paccennemoro noA flimflam yraom 

K ❑ epanntiomy nymny (0 = 2J
. ripocrpuicraeHnaH HHAmarpHca nog-= 

11HTCA maineHmem pnc. 330 °KOJI° ocH BB. 
3anoHomepHocm9rnnepecrawrourbmpa-

maanaumn, ecin paamepu paccemaimmx 
CTHACTaHOBATCACpaBH100:9414 Cammoftsomim, 

4TO Hepemo Hakimaercm B KOJNIONAHNX pa-
cTaopax. 

3aBliCHMOCT6 HHTeHCHBHOCTH paccemHoro 
cneTaor AAHHIABOJIHNAJIATaKHX6onee npyn-
HUXUCTIM CTaHOBHICA meHee 3aMeTHOfi,T.e. 

paccemmun can onasimaeTcH meHee roAy6oaa-
Tb1M, nem B carme menmx mum. Paccemflut1 
CBOT onameaeTcH nompHaoBaHtimm AHM6 na-
CUM°, nplinem creneHb nompHammH 3aBHCHT OT pamepon H 400pM141 

4aCTH9. PaClIpeAeJleHHe HHTUICHBHOCTN paccemHoro CBeTa no yraam 
flpHooperaer Tame 6oaee caowHuR xapanrep: marpamma paccemm 
HecHmmerpHma no OTHOLUCHHMKAHHHHA4 H B3aBHCHMOCTHOTpaamepa, 

cloopmu H nimpoAu 4aCTH4eK H mppicalcmen cpeau MOWMT nimmmarb 
04eHb Ca0/141iNfi BHA, coxpanm climmennuo AH1116 OTHOCHTeAbH0 Ha- 

npalmemi Heim:tumor° nyma. 
6ome cammue amoHomepHocrii 04elib ampuisimft Teoperime-

moe HCTOAKOBaHtle pacceHHHH B MyTHNX cpeAax cnpynHumnilaCTHUMN. 
TeM He meHee, 9TH Caplan IlpeACTaBAAM 3Ha4HTeabH1A41 HHTepeC, 11150 
OHM O6N4HO HMeIOT MeCTO Hplet HCCAU0BaHHH KOAAOHAHNX pacnopon 
H MyTHWX CpeA, ABAA109941XCA Hp0AyKTaMH MAW( XHMH4eCIOIX peacHM. 
llO9TOMy noAo6Hue Hamepenim HaX0AAT ApHMeHeHHe B KOAAOHAHOR 

XHMHH, aliaARTH4eCKOfi XHM4114 N 6140/10PH41, COCTaBAAA npeAmeT megfwito-
MentpliteCKUX meTama HCCaeA0BaHHA. 
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§ 153. Aloaeummmoe paccemme cBeTa 

Ocoovitual HHTepec npencTammoT Te cnyvam, moraa mu He mowem 
1'0E101314Tb 0 myTHoil cpene B ebnueynommyTom cmucne CROBa, T. e. 
xor.aa cpeaa npencTasnaeT cooed' HCHAKOCTb (HMI raa), TWATBAbH0 OCB0- 
6owAemiro OT nocropownix npumecen Ham aarpaaHemitl. 

a) Kpwratiecaan onanecqemum. YCTaHOBHB 3aKOH11 paccesnma caera 
menaHmu macumamH, P9neti (1871 r.) enema HOBbITKy HCBORb30BaTb 

nonymemibte peayabTaTu AAA ofitacHetom oaera He6a, nonaran, 4TO rony-
6ott HaeT He6a ecTb peaynbraT paccesnm conHemmx Aria B Tomme 
aTmocdpepu. newHamanbmo Panett Hama nimonthy pacceapHa ceeTa 
armoupepott B Hammitt menux macTim, CC aanunsnommx; B nanbfietImem 
OH npumen K BbIBOAy, 4TO monexynapHaa cTpywrypa Boanyxa AOcra-
TOMHa AAA 061HCHeHHH paccesnuaa cBeTa. 0.11,11aK0 H B 9TOM caymae, KaK 
noxasan onocnencraHH ,TI. 14. MaHnenburram (1907 r.), He06xonmmum yc- 
nomem paccemma SIBAlleTCH Hapmeme on -rnmecaort 0.0.110p0AHOCTH cpenu 
B yaaaaHHom MAIM cmbune (T. e. HapyuleHme HOCTOAHCTBa N ARA He60Ab- 
ILIHX oftemoa, He ovum, manta no cpasHeHmo C AAHHOti CBBTOBOft BOabl). 

ling armor° macTHoro, HO BawHoro cayman npututha, Be/villa% K Hapy- 
uumuo 0.11H0p0AHOCTH, 6una ymaaaHa M. CM0ByX0BCKHM (1908 r.). 
.LlaBHo &um 143BeCTHO, 4TO flpH KpliTHWCKOR TemnepaType rasa Hall 
WHAKOCTI.1 Hafinfonaerca HHT0HCHBHOB pacceame caeTa (Tam Haableaemaa 
Kpumuttecdap onadenoutgup). Camonyxoacmuft o6panin armmame Ha TO, 
4TO npu apHnimecxon TemnepaType cammaemocTb cpeau °nem, Reny= 

(B apHTHmecaorl TO4Ke Teopenimecnu 
dp 
—dv cTpeparrca K 6eCKOHe4HCCTH). 

B 9THX yCJIOHHAX nem° moryT o6pa3oaaTbcH B He60AbWHX arbemax aamer- 
Hble OTCTyThaelinfl OT cpenHerl nnO THOCTH, H60 60)1bIlIaH C)KHMBCMOCTb 03Ha- 
9am', 4TO pa6oTa, Heo6xonlimaa Ann o6paaosaHus cnymanHoro cnonneHHa 
Him paspeweHma *amity& HeBBBHKa, TaK 4TO 9Hepl'HH moneaynapHoro 
Tennoeoro ABFDICCHH4 AOCTaTO4Ha AJIH o6pa30aaHHH 3aMeTHBIX aapHausti 
HBOTHOCTH B main oftemax (4)nyaTyaumm BAOTHOCTH). CBH3aHHOB C 9THM 
Hapyweline onTamecaotl OAH0p0AHOCTH H o6ycnoanHaaeT CHAbH0e pac-
cesome caeTa. TaKHM o6pa3om CM0ByX0BCKHil 06141C11HAHaneHHe mpimec-
mon onanecnaoth, nu Tem CaMbIM yKaaaHHe, me Hano HCKaTb npuminty Ha-
pywerma OAHOBOAHOCTH cpenbi, npHaonnuero K pacceamno caera soo6ine. 

.apyroll nerxo ocyluecTaHmul) cayman monexyzapHoro paccesllnificaeTa 
Ha6nronaeTca ripH Hccnenoaamth HMOT001,1X pacTaopon. B pacmopax 
Mb] Hmeem neno co memo nayx (Him 6onee) copToa moneayn, aoTopue 
xaparrepHayforca CBOHMtt 3lla4emmon4 nonapisayemotru a. B 0661414bIX 

ycnoallax pacnpeneneHme onHoro aeutecTaa B apyrom nponxon.HT Ha-
CTOabK0 pasHomepHo, 4T0 H paCTBOpBI npencraanmoT co6ol cpeny, 
B onrumecmom orHoluemni He memee onHoponHylo, mem 06b14HbIe HCHAKO-

CTN. Mbl mcoaem CKa3aTb, 4TO KOHU.BHTpaLIHH pacTaopeHHoro aeuietnu 
BO mem 06-beme onmHamoaa H oTcTynneHme OT cpealiero (Onpayauma 
acnkeHTpaumH) xpaiThe WAN. Onmano H3BCCTHbI mHorcomcnemibm KOM6H- 
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HanHH BeurecTB, KOTOpble npn o6b14Hot1 TeMnepaType JIHUlb nacTno 
paCTB0pRIOTCA Apyr B Apyre, HO npm nonnumn TemnepaTypia cTaHo- 
BATCH CHOCO6Hb1MH cmermunTbca Apyr C Apyrom B A/06bIX COOTHOIlleHHAX. 

TeMnepaType, BlAme uoTopon HaeolaaaeTC51 TaKOe cmeumeatme, Haaw- 
BaeTcst Kpurnu4ecuo4 meitnepatnypou nueuseffusi. 17pu 9TOR TeMnepa- 
Type Ase NOLaKOCTH 110JIHOCTb10 CMell1HBaIOTC51, eCJ1H COOTHOIlleHHE HX 

notwopaHw BnoaHe onpeaenenimm o6paaom. Tax, Hanpnmep, cepoyrae-
pOA H meTnnosutt cnnyr npn 40 ° C num enontm onnopontlym cmecb, 
ecnn BWITO 20 vacTeti no Becy cepoyrnepona H 80 vacreft meTmoBoro 
cruipTa. UpH 6onee HH3K014 TeMnepaType pacTeopeline npcmcxmanT 
nNWb 4aCTH4140, TaK 4TO MEI Hmeem rote ECHO pasarnumwe WHAKOCTH: 

pacTeop cepoyrimpua B cnHpTe H pacTeop cruipTa B cepoympue 
Hpn TemnepaTypax Bbaue 40°  mower 6blTb nonyaeHa wuropoAttan cmecb 
npN JIICISOM BeCOBOM COOTHOUleHHH KOMBOHCHT. C ImTepecyroweil 
TO4KH venni: uperwtecuar: TemnepaTypa cmementm xapauTepn3yeT Talcoe 
COCTOBHHe cmecH, npH KOTOpOM 0006eHHO nem: ocymecTromeTce MCCT-
Hoe oTeTynnelme OT paBHomepHoro pactipenenemm. Talcum o6paaom, 
npit upHTnnecuoil TeMnepaType cmememm caeayeT owH.aaTb aHaanTerm-
HbTX (J).nywryaunci aomeHTpaurm H CBS13aHHbIX C MEN Hapymerattl on-
Tnnecuon oturopon,HocTH. LiefICTBMTeabH0, B TaKIDC CMeCRX npm aptumwe-
caon TeMnepaType cmemetum nmeeT mecTo °neHb nHTeticHeHoepacceme 
cBeTa, nem na6monaemoe Ha onmTe. 

6) Paccesme nen Ha noHepxHotra )KHAROCTH. 511321eHHH, atiano-
rwilune ofrbemnomy paccerano, moryT Ha6nronsTbcri Ha noeepxHocTH 
WHAKOCTH. Cnolcoftham noBepxHocTb /KHAKOCTH npeacrawmeT co6otl 
Bepaaao, H CBeT, nartaloruntl Ha Hee, HCEIbITHHaeT HpaBlIabH0e oTpaweithe 
no onpenneHHomy HanpaBnemno. Ho mut nosepxHocTb HCHLIKOCTII 

cunana umpoxosaTotl, Hanptimep BCJItaCTBile coTpsicemrft, TO 66ablilaR 

HAN mei-mu:an yam CBeTa HCrIbITbIBaeT mukcItyaHoepaccesunre B CT0p0H11. 

IlpaBHAbHaff n OBepXHOCTb WHAKOCTH AOJOICHa, Boo6rue roBope, Henpepuumo 
nopTHTbCH BCJIWICTBHe moaeaynapHoro ABH/KeHHA, H KOcila 9TH RepOBHOCTH 

CTaHOBATCH epee:rum:Amu C AJIHHOil BOJIHM, TO Beim:mime oTpaweHne 
Boob= nepecTaeT 6b1Tb BO3MOWHIDA H 'imp:omen CTaHOEIHTCE maToBotl. 

B 061,1411bIX yellOBHHX, °Ammo, MaTOBOCTb cBo6o.aHotl TIOBepXHOCTH 

HOIAKOCTH BwpaweHa !infirm caa6o, H6o nocawmomemy ammo Ten-
armor° ABH)KeH1451 npenwrcTeroT CHn6I monenumpHoro cHenneHHH, ape- 
mHumecH COXpaHHTb CB060.11Hy10 110BepXHOCTb MHHHMaabH0t1 (110BepXHO- 

CTHOe HaTmentle). 
Ha rpaHuue AByX nutaaocTeti 9TH KalThaaflpHbIe CHANT 06614140 meHbine, 

Hem Ha rpamme WHAKOCTb — raa. B OCO6eHHOCTIS OHH manw B6a11311 

HpHTHHecHon Temnepatypw cmemeraw, Hem no o6e CT0p0Hb1 EpaHHH1,1 

HIMAKOCTH 1104TH OAHHaKOBbl. ,E1,etICTBHTeabH0, B 9TOM carme CBeT He 
TOJIbKO oTpawaeTcri OT rpatumw no saaoHam lopelleas, HO HIffeliCHBHO 

paccenBaeTcm BO me CTOpOHN (11. H. AlamaemuTam, 1913 r.). B one-
rOnpMITHEIX carmen moneuynapHan umpoxonaTocm Talc Bentuca, LITO 

npaHHAbHoe oTpmeHme He na6moneTcH Aawe npN 6onbuntx yraax 
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naaelms, npmmem HC4B3HOBCHHB npasmnbtioro ovametima nerme ma6mo- 
AaTb AAH BOAR metmumft AAHHM, KaK 9TO H AOAMHO 6NTE. AAR MaTOBWX 
nosemocTeft (cp. yripam(Hetme 49). 

3HaMHTBAbH0 TpyAHee Ha6amAaTb CBCT, paccesmmuil CB060AHOR no-
RCOXHOCTE40, OAHaK0 H 9TO yAanocb =fie AAA MHAKOCTH C Taxofl 6046- 
Ella manmanspHon HOCTORHH06, KaK PTyTb 0?amaH, 1926 r.) 

3mcoHu notemocTmoro paccesHus OTAWIRM OT 3aKOHOB m5bemmoro 
paCCCHHHH. Tax, HHTERCHBHOCTE. nosepstiocTHo paccestmoro CBBTa 
06paTHO nponopumomanbma mopon creneHH AAHHM BOAHM (a He 4BT ■ 

sepToM); cimeo6pasHu Taxwe m yCAOBHA frOARPH3a1WH paCCEHHHOr0 
CBBTa. Maims moaexyaapHas TBOPHH 9THX ABABHHE npit yCAOBHH,KOrAa 
moaexyaspHue mepomortaTom ewe manm RO cpastemtim C AAHHOA 
BOAHN, HaX0AHTCH B COrAaCHH c HaonmAaemsmm Ha onbrre aaxoHomep-
HOCTRMH 03. C.. BaputuaHmtas, 193-6 r). 

Monexyagplioe paccenume awn B 41ICTOM Bewmcne. $H3H-
gems npumitna, moryulas ooycaoaHTb monexyaspnoe paccestme cseTa 
B 4HCTOM B9WCCTBC, aewHT, BEK yxamaHo imam, B HapymeHHH onTn-
mencon oaHopoanocTH cpeAu 6aaroAaps CTaTHCTH4CCKHM OTCTyRAERHAM 
CBORCTB cpeAu OT HBKOTOpOr0 cpenmero Opayeryaumt) 

B 1910 r. 9fltiuneftH Aaa montmecTnemmym Teopmo moaexpispHoro 
paccemum cseTa, OCHOBaHH340 Ha HAee (Impayaum14 HAOTHOCTH, 
HaAnewamett Cmonyxonotomy. 

fie= npeAtameTb OHIO xapaxTep HCKOMOR 3aBHCHMOCTH. MHTCH-
CHBHOCTb paccesmut Tem cHimmee, mem mamtmentame napywetims onTH-
meocott catioponHoom, T. e. mem ctumnee Hamememte nomaaareas npeaom- 

dn 
ACHHH n npm H3MBHCHHH HAOTHOCTH p (T.e. mem 6oablue-147). C Apy-
rot) CTOPOHM, H3MCHeHHH BAOTHOCTH Waylayaumm) Tem 3Ha4HTBAbHeB, 
mem 6onbtue BW3NENIOWEH RX sHeprtm Tenaosoro ABH>K9HHH kT (k—
nocTogifflam BonbumaHa, T---a6conmaHaa TemnepaTypa) H mem cHnbHee 

1 dv cscamaemocTb semecTma ( p 	- - ) . aefiCTEIHTBAbH0, crporati pac- v dp 
ger 3thuurenHa notmautmeT; 4TO HHTEHCHBHOCTb cseTa, paccemsaemoro 
eAHHHueft o6iema BewecTsa onaroamps tnywryautism nnoTHocTH, npo-
nopmHoHanbna BaAH4HHB 

lexT4 (pn donp 

3To cooTHowetme cnpaseAntmo max Aim MCHAKOCTeR, Tax H AAH rasa 
Bupawas AAH HABaAbH0r0 ra3a BrO CMHMaBMOCTEI 4BpB3 ypaBHBHHe 
COCTOHHHA, mu noaymaem (POpMyAy, COBBaAaK4H340 c nepsoHamaabHoR 
(POPMTAOR P9ACR, HO yM Tern', HpaBHAE.H0 060CHOBaHHyM, C y4CTOM 

HapyLMHHH OBITH4CCKOR OAH0p0AHOCTH CpBAM (CM. ynpasmeHme 193). 
1 

3aBHCHMOCTE. OT AAHHN BOAHN (14, yloaaHHas Psaeem, KOHB4H0, CO- 

XpaHABTCH, H60 (PAyKTyaHHOHHMC HCOAHOPOAHOCTH MaAM BO CpaBlieHHIO 
C AAHHOR BOAHM. 
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1) MHTelICHBHOCTb paccearnioro cBeTa. TaK KaK B 4:10p- 

R ?gay 3t4Huret4Ha BXOAHT flOCTOHHHafl Bonbumana k= -A- , 	R — ra- 
smart HOCTOHHHaH, a N — 1114C/10 ABoraapo, TO HO HHTelICHBROCTH pac 
cermHoro caeTa monoco onpeHemb A/—vHcao moaeccyn B rpamm-morce- 
xyae, immepHa ace ocTaabrime cmonmucHe B cpopmyay napameTbm. 
Harthonee HpOCTO 9T0 caexam AAR ram. FlosTomy npri 9KCHQHMe11- 
TaabHOM Hccaercoaamur CBCTa, paccermuoro ra3om, KpHTepHeM moaexy- 
napnoro xapawrepa 311Kle1111A MOTJM CUM/1Tb BO3M0NCHOCTI3 BW4HCJICHH51 
9TOH BaWHOH HOCTOAHHOtt. 

143Mepelilla HHTeHCHBHOCTII carra, pacceamioro armoupeport, 11p0Be-. 
ACHHble B 6e3o6na4mble AHH B ropnrcx yCKOBH/IX, Horaa MO)KHO cHwrarb 
aTmoccpepy CB060.0.110H OT C.IyHaRHIAX 3allbUICHHH, AaJ114 AAA 411CAa ADO-. 
rmapo mimPpy, yaomwTHopHreabHo coraacyrourywca C 061HellpH3HaHHbIM 
3HaveHnem: no HcopaaaeHm•am Haurthim, noareHHum mexray 1938 H 1951 rr., 
9TH immepewm Amor AJD1 914C.113 ABortapo maximum (61,0±0,8) • 10 2  
B npeKpacnoM coraaam C npinurrum HblHe 3Havemlem (60,2 -±.0,3)• 1092. 
XopomHe pe3yabTaTbi norlyveHm Taxam H3 onbrroa no pacceaHHIo camra 
B ra3ax B na6oparoproix ycammax (1<a6amt H ero corpy.arnmor, 110 MX 
nocaerumm Ha comim N . (61,0 -± 0,8) • 1022). 

MoaexyaapHwt1 xapawrep paCCeR1111151 B IKHAKOCTH 6bla HaAeHCHO 
ycTaHormeH pi:mom pa6or c 1913 no 1925 r., npwrem 6bIall HCCAMOBaHbl 
pa3Hwe CT0p01161 51BACHHA. Howie TocaTeablace HCCAeA0BaHHH no pacceH-
H1410 CBeTa B WHAKOCTH npmamaxcatorca Ho camoro nocaexcero BpeMeHH. 
rIOTpe6HOCTb B HHX 061,51CHHeTal pacxomaernmmu mexray Teopfieft H 
mccneptimeHTom, Horopme IlpHBOAH1IF1 K HeyHomentopHre.abHomy aHave-
HMO Ana Lamm Aaorma.po. B HacTosnuee apemn 311TPYAHeHHH MOH010 
CKHTaTb yerpaHenHumw sHcnepHmeHranbnoe onpeHeaelme ncex nemmum, 
BX0,10111.1,HX B tkOpMply .13.4151 HHTelICHBHOCTH pacceHHHoro CBeTa, H B TOM 

On Hmcne seawncHm —
' 

KOTOpafl paHee 3aHMCTBOBaaaCb H3 HeHocrwrowcodP
060CHOBaHHIDIX coo6pancelmt1, Hamr Han mcc.na AaormapO 31111-• 
Herme (59 -±2) • 1022  (r. n. Moryaentm H N. ,11. cl3a6ealuiciorn, 
1951 r.). 

°outman cxema AAR Ha5mmaeHHH moaempurpHoro paccemma B raaax 
H HCHAKOCTEX, o6ecne4Nmacoucari ycipaHeHne napa3HTHorO caera, orpa-
Hcemcoro CTCHKaMH cocyra, H3o6pancema Ha picc. 331. 3.aecb S—HCTOH.• 
HHK HHTeHCHBHOTO caera, A —aleItHaAbHb1P1 cocy,a, HallOJIHeHH61t1 Hay- 
Haemum aecHecTeom: CBOT, nonamuHR B imorHyTbm B amae p0ro3 3a4ep-
neconde Hough] Tpy6occ, He MO)KeT OTpa3HTbC11 o6parHo K Ha6moHaTerno, 
a HCI1b1Tb1BaeT mHoroxparicue orpaHremm 3HyrpH Tpy6oH, nocrenemco 
norriouraricb B aaciepHeHHux crenicax; U 7 .--npHsma BormacToqa, capita-
uraa AAA noaapimammommix H3MCpCHHH, 0---cpoToHamepa. Alas onpenm-
JICHIM 11HTMICHBHOCTH paccecimoro cneTa, T. B. onpeHeaemm TOTO, 
Karma 4aCTb caeToBot1 sicepricH paccermaeTcH B CT0p0Hbl, yeTaHOBK3 
HonoatmeTcH COOTHeTCTBDOIHHMH npricnoco6.rtemcamm. 
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Hp 9TOM maim HMeTb B 	11TO CBeT, BCTy1M10111,14$1 B CT0.116 Be- 

wecTBa, 637,4eT paccemBaTben 110C.ReA0BaTeAbH0 Kawnum cnoem sToro 
BeutecTBa. A TaK KaK monegyfrapmoe paccemmme omemb moo, To cBe-
TOBOfi noToK, npommKaioumin 13 60Aee ray6oKme CAOH, 11pm/imam 
me Cluter ocna6nem, TaK VTO paccemame 63TneT nponopumomanbmo TO.F1- 

ume paccemparomero CACIA, Komemmo, ecnn nocnentimfi He nocTmraeT 

PHC. 331. Cxema ma6maemmn moaenyAnpmoro paccenman cam. 
W--Amonmompeaomanwiman npmama Ann onpeAeAemmn crenemm 

1104ApH3BHHH paccenmmoro cmera. 

Otlellb 60AbLIIOE TO/1111141161, KaK 9TO mmeeT mecTo, manpmmep, apt' pac-
cemmon aTmoupepon. 

HeKoTopoe npencTaBnemme o pesynbTaTax nono6mux mmepemmfi moxcer 
nam cnenroiman Ta6nmma: 

BwAyx 	 paccemmaeT 2,7.10-7 gam cmeTomoro noroma, 
maynamnnero B CJI0r1 TOM4HHOA I CAI (npm HOp- 
MaJIMHAX Aamaemmm H Temneparype). 

Bonopon 	  paccemmaeT B neTmpe pm membwe, mem momyx 
Aprom  	D 	H 	1,2 	14 	D 	D 	D 
STNICKHCJIOTH  	D 	D 	2,6 	D 60JMIlle, !WM BO3A3rX 
BoAa OnmAxam) •  	D 	D 185 paa 	 D 	D 
BeH3OR OKH,T1KHCO . . .  	D 	D 1700 ) 	 D 	D 	s 
Kmapm npmeTaaannecnmil  	s 	D 	7 D 	 D 	8 	D 
Kamemman COM) (xpmc.T.)  	D 	s 	5 D 	 2. 	) 	2* 

Timemynnpmoe paccenmne B KpmcTannax TaKWe 6uno Hanewmo (Alla-
ppKemo (J1aHnc6epr r. c. c coTp ynHmKamm, 1927 — 1930 rr.). KIHICTa.rtabi 

HeB03m0a010 OtiliCTHTb OT cnyvailmmx BKAWNellia, nomTomy tHICAO may- 
qeHHIDIX 06rbeKTOB 3AeCb HeBeAHNO. MeT0A, KOTOpblE 1103BOAHA OTA14411Tb 
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mostenyaeprio paccerannat4 CBeT OT cneTa, paccermeoro CArlailHIBMH BKAKI- 

xleHHAMH, COCTOSIA B HCC.ReA0BaHHH 3aBHCHMOCTH HHTeHCHBHOCTH OT TeM-

HepaTypial: HHTeHCHBHOCTE. MOAeKyAflpHO pacceermoro CBeTa pacTeT npo-
nopunormamw a6COMOTHOft TeMnepaType, a 1111TeHCHBHOCTb napaaantoro 
caeTa OT TemnepaTypu fie 3aBHCHT. 

Ha plic• 332 H 333 nprateaerni tpoTorpacinn paccernthoro paammur 
BelHeCTBaMH caeTa B yCJI0BH5IX TwinerTeerworo °annum AAA uareaoro 
H3 Heaven'. OHH 1103BOAMOT CyAHTb 06 OTHOCHTeAbHOR paccermaTeab- 

CII0C06HOCTH AASI pa3HbIX aeu(ecTe. 
2) 3aBHCHMOCTb HHTeHCHBHOCTH paccearntoro cueTa 

OT AAH H bl B 0 A 11 bl. 3aBHCHMOCTb 9Ta yuarweaerm eme B nepeux 
Teopennecenx -pa6oTax P3Aefl. 011a HHTCHCHBHOCTb o6panto 
nponopHHOH3J1bHa eunepTorr cTenean AAHHbl BOIBThI (3aKOH Puma). 

PHC. 332. Cpasturreamtasi HHTefi- 	PHC. 333. Cpammeabilan HHTCHCHHHOCTb 
climiocilimonempuiptioro paccex- 	monexpuiptioro paccemuma B yeTmpex- 
HUH B BOA0pale, BO3AyXe H yrne- 	XAOIMICTOM yraepon (CCI4) H 6e1130Ae 

KHCROM rm. 	 (C010. 

HeTpyano nonyenTb 9TOT 3aKOH, HCXOAH 143 npeacTaenerme o ETOpH4H131X 

BOAHaX, ncnyacaembn KOAe6A10111,HMHCR eneeTportaree. AmmanTyaa many-
eaemoti npri aoae6arnm 9.1eKTp0Ha BOAHbl nponopunormamra ero ycao-
panto (T0AbK0 npir rmartemr yocopestua B ABHNSeHHH saucTporm HM 

CO3AaeTCA nepemenuoe enexTpomareeTeoe none H eosummeT snerapo-
man-mune Bosnia). Ammeertne sneuTpona nOA aeticTenem CBeTOBOR 

BOAHbl nponcxosma no raprammeencomy Balcony S= a sin ret; ero ycno- 
perme s= —a& sin S. CReA0BaTeAbH0, HHTeHCHBHOCTb nartyeaemoro 
Droplet-tor° ceeTa 

;2 	0)4 

1'ITaK, HHTeNCHBHOCTE. nponopanorta.amm eusepTon cTenern qaCTOTIA, 

T. e. o6panto nponopunormamm eeTeepTori cTenemr AAHHbl BOAHbl ( 1 4,4). 
3anon Puma oftectreeT npenelymecTnennoe pacceanne aopoTron 

BOAH, T. e, rotry6oR TOH, Haomonembitt opt paccesma 6eaoro cneTa, 
caeAoaaTeablio, apacnuni TOH caeTa, npoweamero eepen paccengalgi 

lity0 cpeny (04sicame  IMTa 004 N RaeTa aopb). 
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3aKOH 9TOT cnpaaeuatta, eCAH paccenamoutae 4aCTIIIIII RAH (papaya-
umouttme ueouttopoutiocTit maat4 no cpatutetutIO C AMOR B0J11111. 

B npOTHBHOM cane HaA0 yatrramaTa t  4TO 9AeKTp0HIA, rumacommute 
B moae6atute B pa31-11,1X yaacntax saemetrrapaott He0AH0p0AHOCTLI, 
Boa6pmaaa1Yto C 3aMeTHUM aanatameatutem Ito (pee. 3ro 06CTOSITeAb-

CTBO OCAOHCIRIeT generate H RpHBOAHT K HHIAM aamottomepaotram. TaK, 

3aBHCHMOCTb OT AAHHIDI BOAHI31 ClaMOBIITCH mettee aamentoll, CTpehlaCto 

K 3mo:qv 3/A2  AAA CpaBHHTeAbH0 60AblIIHX KOAAOHARbIX aacTatt H AAA 

60.31311IMX 4mytcryauttotmux meonitopoullocTefl B6AH311 uptrimmecaoll T04KN. 
TlaaTeXbrible mamepetuta nocaeuttero spemetot I103BOAHIOT C4HTaTb, 

420 3aKOH P9JIeR AAA xamococTeft coomouaerca AOCIaTO4H0 xopotuo. 
HeT OCHOBaHHR COMHeBaTbCH B ero cripaaeunaaocTu H RO OTHOIlleH1110 

K raaaM H xpacTaaaam, ROTA AAA rasoa H KpMCTaA.TIOB HMelOTCH ARUM 

CpaBHHTeAbH0 rpy6me mamepeams. 
3) Ilo•sipmaauma carra up"' paccetuttt. ECJIH eCTeCTBeR- 

HIAH carT HattaeT Ha atoaemyny B aanpaaneatta OY (pac. 334), TO 

moae6amta ero snerrpinecmoro sewropa uormout aexcaTb B naonco- 
CTH ZOX. ECJIH Naomi:tan, paccesammtl CBeT B Hanpattaetaut OX, 

TO B cunt' nonepeattocia BOAR 

B 9TOM itanpataetuut nottuyT 
BOAS, ooycnoaaetutme MIME. 

Tacaaraioutett xone6amta anea- 
Tpumecxorp aewropa, KOTOpall 
nepnematutyaaptia K OX. Tamitm 
o6pa3om, B caere, paCCeHHHOM 
1104 npambod yraom K num- 
meaty, .40.33CHIA tia6JuottaTacm 
TOAbK0 aone6atto (saexTpit- 

' mecaoro BeRropa), Hanpannea- 
time BA0.11b OZ, T. e. CBOT 

A0J0Ken OblTb HOJIHOCTbIO 110- 
PHC. 334. K sonpocy o HOMI13H3aHHH pac- aapaiosau. 

cemotoro cam. J1a6opaTopame 011131Tbl (pac-
cetome B apron) nouTeepatuot 

9TO au/novel-me, Talon nptaycmoTpeatioe 'reopen Naafi. Outiaao Aanbaett-
tulle tia6ntouetot HOKa3VIII, 4TO nonaptmauma paCCeSIFIHOPO caeTa 06b14ut0 
He 6maaeT nommtl. ECJIH 4epe3 06o3tmqvcrb HHTCHCHBHOCTb caeTa, 
afieuTpumectote K011e6aHHH xoToporo coseputaloTor BA0Ab OCH O Y, a 4epea 

4 —HRTeHCHBHOCTb caeTa C aone6attamm BA0Ab OZ, TO CTelleHb 110AH-

P113aR/1/1 p onpeuentrrca COOTHCalleffileM 

— 

P 4+4 • 	 (153.4 

H3.30WeHHhIe alma coo6pa1teatta nputiousrr K BbIBOAy, 4TO Ju l= 0, 

p = 1 (oonapaaatuta cam uocntraer 100%). H3 °nun 	cneuyeT, 
aTo /1, uaaemo He seem pastmeTcs myna): oaf' aatratuto genoanpusolvan. 
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§ 153] 	 HOAEKYARPHOE PACCEHHHE CBETA 

3a mepy AenonapHaaHHH o6bmo npmHxmaloT 

- 1 p—  2/ 
	

(153.2) 
• 

ran pang ramie A OTAH4110 OT HyAH (AAR soaopona A = 1%, Lag 
asoTa A=4%, AAR napoa cepoympona A=14%, AAA yrne-
KHCZOTb1 A = 7%). 

Alm wmiococTet1 cieneHb AenonapaaaHHH eute 
6onbule, AOCTIITHH AAH 6eHsona 44%, Ansi cepoyrne-
pona 68%, a A.1151 HArpoTonyona Aawe 80%. 

06tHcHeHHe STOrdy ABACI-MO Tame 6b1no naHo 
Psneem, HoToput1 yHaaan, 4T0 OHO AWDKHO 6131Tb 

maaHo conTHmecxofl aHHaoTponHefl pacceimaxamix 
MOACKyA. ,aefICTBHTeAbHO, AAA armsoTpormoti mone-
'gnu HanpameHHe HosHmalomen B Heft saexTpx-
Hencon nonapHaawth He comaneT, Hoothae rosopa, 8 
C Hanpacinermem snexTpnvecxoro ROAR BOAHN. 

Tax, Hanimmep, mill monexyna moweT nonapH- 
30BaTbCH 1311,0Ab OAHOTO /HIM HanpaHnema (140.4eAb 
B Blue nanolnul AB, pee. 335), TO none, Hanpae- 
neHHoe 13/10Ab OE, BbI30BeT ace we Hone6amis ANKynapuom K A13, 
BA0Ab OA c amn.rocryna, nponopu,HoHanbHotl cna- 	paella epuo, 
['women 110/151 OM, BeAH41411a HoTopotl 3aBHCHT OT 
yrna BOA. ECAH cpen COCTOHT H3 TBKHX monexyn, TO BT0p11 11HHH 
BOAHH 6yAeT HmeTb anewrpinecithe KOMIIOHeHTLIH BA0.11b OZ H BAOAb OY 
(pm. 336), OTHOCHTeAbHble BeA1141411bIKOTOpb1X 3313HCAT OT CTeneHH MTh-
30Tp011HH monexyabl, T. e. CBeT, paccesumbift B HanpasneHHH, nepneH. 

.11,11KyASIpHOM K nepcnomomy army, 6yneT IIOAH- 
pi43oaaH TOAbK0 Hamm°. 

TBKHM o6pasom, vacTimax nenoncipHsausa 
CBeTH. 061,11CHHeTCH amoTponmen monexyn, T. e. 

0 y Tem we CBOUICTBHMH cpeAm, 4TO H HaneHHe neoll-
Horo nymenpenomneHna B snexTpmcxom none 
(sWexT Keppa). 0TxpbmaeTca BOHMO/KHOCTE. ycTa-
HOBHTb 3aBHCHMOCTb meway KOHCTHHT011 stlxpettra 
Keppa H aemomon AenonapHaaum. OnaT 004- 

PHC. 335. Motteab 
CHAMIO amoorpon- 
• manexyabt: no- 
napitayemocrt, B Ha-
nparmenun, nepneff• 

PHC. 336. ilenwmplin- THepnan sTy 33BHCHMOCTb. npnpaccemnia B TO we 'Tem namepeHHH AenonilpHaaHHH BHH30TpCIHNMH MOAe- 
xyaarwm. 	 F103BOAH/OT /le/MTh saxmoveHHA OTHOCHTeAbH0 

aHH30Tp011HH monexyn H 14C110Ab3y1OTCR, THKHM 
06pa3om, /IASI BbIBOA0B, KacaloutuxcH cTpyxTypid monexyn. .11,Aff ST011 
1.1.e.A11 OCO6eHHO nparoAHm Hamepem B Hapax H rasax, 1160 B /K1111,K011 
cpeae HrpaIOT nemanym porn, HaammoadIcTnHa monexyn, rieT KO- 
TOpb1X AO HaCTOSHACTO spemeHH He moweT 6bITb cAenaH AOCTATO4H0 
110.11HO. l'IMeHHO 9T11411 HaaHmoxettcTeHRmH 06ycnoanena aftatmenbuo 
Cionbulag iten0fiapHaantol B BniaKoCTBx, yen. II cooTaBtaraytounix napax. 
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510 	 PACCEBHHE CBETA 	 xxvin 

Talcum o6pasom, H3 cpaamernig aenongpnsaung B napax H B IKHAKOft 

(page HeAb351 AeaaTh 3aKAW4eHHA, 4TO B )KHAKOM COCTORHHH moaeHyam 
6oaee amisoTponHm, gem El nape. 

LITo ace nacawica rases, TO HX mccataoganme HO3BOAfleT aocTaTotfflo 
HOAR° oxapagTeplisogarb oCHOBROfi onTHgecgral napameTp—saanncota 
noagpmayemocTH. ,E1ag HOAHOR xapawrepncTincn annorponHoft monegyam 
He06X0AHMO 3HaTb 3HaWRNS! nongpmayemocTu AAA Tpex raanusix Hanpag-
aennn monegynm, T. e. B camom (Allem caygae—mpu nenHIHHu. 
sTon Hum 	pacnoaaraem TpePel He3aBHCHMO Hamepgemismn HeamgmHamn: 
noxasarenem npeaomaemta, HOCTOHHHOR Keppa H K09414HIMMeHTOM ;keno-
ARpH3aLIMH paccemmoro eget& 

§ 154. Kom6imasnolague paccemme cseTa 

CornacHo sagoHy Psaeg pacnpeAeneHne sHeprna 	paccegHHom 
entre OTAH4aeTCH OT pacnpeaenelorg B nepangnom catre OTHOCHTeAbHEIM 

flpeo6nutarniem HHTeHCHBHOCTH B KOpOTKOBOAHOB011 HaCTH cnexTpa. 
KatiecTgeHnoe noeacTanaenne o xapawrepe HBAeHHH aawr ow. 337, 

Ha xoTopom Hso6pameng CPOTO-

rpaclopul cnenTpa npgmoro cseTa 
pTyrnon ;lamina 14 cnewrp Ton 
)ge namnN s cseTe, paccegHHom 
B Bosayxe. aKCII03HHHH noao-
6pama TaK, 4T06b1 oblAH rip!. 
6/1143HTeAbH0 pagHla litifetICHB-

HOCTH AAA ARICA 60AblUOfi AAHHbl 

BOabl. Toraa pas:wine B HHTell- 

CHBHOCTH AAR 60.1lee KOpOTKO-

BOAHOBOti 4aCTH cnewrpa BbleTy-

naeT OT4eTAMBO. 

CONIaCHO npemantm Hccae- Pgc. 337. Camp npxmoro 	puma 
A0BaHMEM ynasaHnoe paamme xammA H cnexTp TOR ace AMELIA H paccesm- 

Hem cseTe; =HO 3amento OTHOCHTeabH0e C4HTaA0Cb eAHECTBeHlIbIM OTAII- 
pax npgmoro poapacrappe HHTeHCHHHOCTH KOpOTICHX AAR)) tmem B aleKT 

30)1H B paccexppom cBeTe. 	paccegHnoro cawra.rfulareabHoe 
nsynenne noxasano, °Amax° 

(PamaH, C. (:. Jlariac6epr H J1. IL Alawaeaburram, 1928 r.), 4TO 

B cnexTpe paccegHHoro caeTa na6monamTcg, npome AHHHH, xapaxTepn-
sywingx naaarouoin eget, eine Ao6aBotufbie AHHHH, CilyTHHKH, conpo-
golgaaroutne Ramapo H3 AHHHE nepawmoro cgeTa (pm. 338, 339). 

TaK KaK alyTHHAH conposomaawrr mom cnewrpantalgs AHHHIO 

nepgatworo cgeTa, TO HCHO, 4TO o6Happgesne px BO3MOW110 1114111b 

B TOM carne, noraa uncap:intuit caeT npeacTasageT to6on coaoHynHocT4 
OTAeAbHbIX (mopoxpomanivecppx) AHHHti, a He CHAOLLIMOti cnewrp. 

OnbIT 1103BOAHA yeTatIOBHTb cae.aytoutwe saxotibi 9TOTO 5113J1eHMI; 

I) carmuta conposcnicAm9r KawAylo ABM* nepappirprp cBcTai 
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2) paaimme Ay B naCTOTBX aoa6yranaannen nepannnot1 aHHHH vo 
H AHHHil nawnoro H3 CnyTHHKOB, 	v", 	xapaaTepno Ana pac- 
cenaaloinero Bewail:3a H paano naCTOTBM COOCTBCHHNX n4panpacnux 
noele6anmn vi ero moaenya: 

vo—v 	'6°2' vo—'" vZ, AV == 	,0"/ == 3 	0 	V 
flimmepom momeT CAyAHTb TB6aHna. 

	

ConocTaimemie BOAHOBMX Ewen 	Tonyo4A 110 OHHMM 
mictopaicpaclimx cnelapos H HOM6HHOUHOHHOr0 paccennim 

Kom6imagmomnoe 
paccesume 

144paxpacHble 
crtelcum 

3967 — Boanouble Imena, nimpeAellnue a 
3054** 
3032 

— 
— Ta6am4e, 	nogaableam 	timeao 	wall, 

2981 2990* pulaAblealommen 	Ha 	oAnom 	CatITH- 
2920 _ merpe. Ram noapielima Imam Mena 
2870 1859 iccuredamer B cexyllAy) 9TH num limo 
1605 
— 

1608* 
1494 

yMHONOITE, Ha 3 • 1010 (exopeerb mem). 
1380 1456* Umppm, ormeqemble *, oaliatiaroT 
1211* 1384 clublible AHHHH, a ormegenue ** — 
1156* 1311 ovum CHM:KW Mifflin. 
1090 1213 
1031 1158 
1004** 1075* 
786** 1033* 
623 911 
521 -- 
217 892 

841 
729** 
693** 

3) Cnyalumn npencraanamr co6on nae anaemia ainnin, aeacaulnx 
cummempututo no ofie CTOpOHM eoa6panaanneft AHHHH, T. e. vo---yr == 
== vv vo. 3Aecb Vr 0603nananT naCTOTH CnyTHHKOB, Aemicamix B CTO-
pally owee aAHHHUX BOaH, nem aon6paaaannne, a lov MaCTOTM 

338. Cnexrpicomomialimmilloro paccenmin qumpexxaopitcroro yraepAa. 
Blin3y —cnemTp cpaeHemn puTnofi Ayrn. 

COOTBeTCTBy101HHX CH)THHKOB, aewawaix c apyron CT0p0Hbl. clepnble 
CnyTHHICH, pacnommennme &lime K Kpacnotl yam cneKTpa H noTomy 
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Ina. XXVIII 

HHorsa Haamaemme enpacHums (a Ha pHc. 339), 3HO4HTenHO HHTeH-

cHBHee, mem cooTHeTcTurounne eepHoaeToinnes 	Ha pnc. 339). 
4) C nonsmennem TemnepaTypu HHTeHCHBHOCTb KOHOAeTOBWXs 

CHyTHHKOB 6UCTp0 B03p8CTOeT. 

MOWHO ce6e npeAcTaHnTb CyLHHOCTb HBAeHHH KOM6HH3KHOHHOr0 

pOCCeHHHA, HOJI63TICb ynpouleHHum npeacTameHnem o CBeTOBUX 

Tax. B CHAy 9THX npoacTameHnli CBOT ilOCTOTIA v pacnpocTpaHneTcH 
B sue OnpenaeHHux nopunft (neamtno0, BeAHHHHO KOTOWX hv, rae 

in27 h== 6,62. lo apz•cen eCTE, pomepcanbilan HOCTOBHHOfl, mums! 

(• 

2 	 • ft , 11 	 :03 
A Ittl I,  

iaN 
LS 	ti 

 

PBC.339.C1121ap KOMBHHBIIHOHHOTOpaccemm Imapna;/--enexTpCpaBlieHHA 
mina mum; 2 — enexTp paccenwin ammo Him Temneparype 20°  C; 
3— camp pacceanun KHapHa noir TemnepaType 91 0 r a--utpacHme) car- 

HilKH; p--e0HoneToeme) CUTHHICH. 

ilaankom+). B COOTBCTCTBHH C 9THM aTom HAN monexym, B KOTOpMX 

compulawTcH Hoae6aHHA C nacToTofl v, coaopwaT aanac sneprnH 
KOTOpbIR MOHCeT RUM Halyttteli 9THM SITOMOM (M0AeKTAOR)B flue epeTa 
TOR nce WICTOTM. C 9TOR T04KH 3p211112 paccenHHe CBeTO MOAeKyAOMH 

cimayeTynpouteHHo PBCOMBTPRBEITE. KBKOTOAKHOB2HHBCBeTOBIAXKUHTOR 

C monenyaamm, B peHyabTaTe KOTOpOr0 KBOHTM moryT HOMeHHTI, Hanpa-
menHe ewer° noaeTa, T. e. paccensanaca B cTopoHm. ECAH =mmHg 
CBCT HMCCT nacToTy so, TO XBOHTN cseTa (sneprua hyj npH 9THX 

CTOAKHOBeHHHX MOryT BCTyrINTE. BO manmonoticume C moaenyaamH, 
xapaHTepHayloinamticn CORCTBeHHOR ILOCTOTOR 	T. e. cnocoantimu npu- 
numanta Mall onzdaearna auep2uto nop foRmu 	ECM CBOT HoynaeT 
HO manmoaeficTue C moireicyaon, He Haxoasnuenca B COCTOHHHH Hone-
6anHn, TO B peayabTaTe B3OHMOAeRCTBHA CBCT oTaaeT moaexyne COOT-
BeTarlyKnityto nacTH sHeprim, npeepaw• Hcb B CBCT menbinen nacTom 
(expacnbal cnyTHHHo) no ypamemo 

hv,  =IN-12Ni, HAM 	yo- 

Iloapo6Hee o mama naHTax CM. ea. XXXI. 
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ECAH we CBeT HtrynaeT BO HaaamonencTsfie c moneKynon, Haxonmnerica 
B Kone6aTenbHom COCTOAHHH, T. e. oonanammeft sHeprHeft hvb  TO 
B peayabTaTe CBeT moweT oTo6paTb OT MOJleKyAbI sTy sHeprmo, npespa-
Manb B CBeT 60abUtea 4aCTOTIA (4010/1eTOBblfi CflyTHHK9) flO ypamieHmo 

hv'-=hv6 -.1-hvi , RAH V' vo±vi. 

TaK KaK 411C/10 monucyn, HaX0AAInHXCA B COCTOAHHH Hone6aHria 
(c H36NTKOM sHeprm0, 31.1a4H1eAbH0 meubme 4HCna monexya Heaoa6y-
KUM-MIX, TO HHTeHCHBHOCTb 41 140/1eTO80P0 cnyTHHKa ./10/1)Kfla 661T6 
HecpasHermo PAeNbIlleR, 410 H COOTEeTCTByeT °Hwy. 

C noabiluermem TemnepaTypu 4HC110 B03630101,effliblX monexyn 6brcrpo 
pacTeT, H B COOTBeTCTBHH C 9THM ACIJNICHa 6131CTp0 BO3paCTaTb HHTeH-
CHBHOCTb 4440JleTOBbIX CflyTHHKOB, 4T0 TaKwe nonTeepwsKeTcH OrIbITOM. 
YBeJ1101eHHe HHTeHCHBHOCTH 010AeTOBbIX CflyTHHKOB MO)KHO BHAeTb Ha 
pHc. 339, rite cnexTp 2 combeTobyer TeMnepaType paccemmourero 
riememba (KHapna), paaHofl 20 ° C, a cnexlp 3 ---TemnepaType 210°C. 

143noweHHasi npocTaH Teopns, nepenasart ocHoamle Kerb' ABACHHA, 
ocTammeT HeocaemeHHum nenuft pin eroaaHusuxoco6eHHocTeR.Ilpewne 
ricer() OCTaeTCA He061351CHeHHIAM o4eHb cepbeaHoe paamume, oTmemeanoe 
B Ta6.1nute Ha cTp. 511. 1--leKoTopue HHTeHCHBHb1e inKlyaKpacHue JIHHHH 
06HappKHBalOTCSIB KOM6HHallHOHHbIX criewrpax Kax oxeHb cna6bie, a HHoraa 
H coacem He o6HapywHaamTcs; Hao6opoT, HeKoTopue, H HpirTom Heperuco 
came HHTeHCHIHIble, AHHHH HOM6HHaLLHOHHOF0 paccermHH He moryT 6NTb 
Hannema cperut HmkpaKpacHbur a6cop6rwormbur cneKTpos. Csepx Toro, 
ynpoureHHaa KBaHTOBaA TeOpHH He 1103130/151eT ycmoTpeTb HIMaKOSI CHASM 
C °omen TeopHell pacceHHHH CBeTa, xoTopon' MN yoreamo 110/1630BaAHCb 
AO CHX nop. nonHoe pewemre Bonpoca cnenyeT Horan, B 6onee 
COBepilleHH041 KBaHTOBOPI TeopHH. OnHalco MN mowem AO H3BeCTHOA 
cTenemr yACHHTb Bonpoc, paccmoTpeH ero C TOLIKH 3peHMS1 KAaCCH4eCKHX 
npeACTaBfle104111, XOTOpNMH MN 110111,30BaJIHCb AO CHX nop. Ilpit 9TOM 
H8):10 TO/16K° HOMHHTb, 4T0 11011HOn KapTHHN MN He CMCGKeM 110/1y414Tb, 
He BHeCA B Hain11 xnacclixecithe npeacTaHnermsi anonpasKru,, COOTBeT- 
CTBy10111,01 KBaHTOBOMy XapaKTepy snulelinn, OTAI4a10111,eMy, HO CyLaeCTBy, 
BCe SiBlIeHHA B3a14140AeACTB101 CBeTa H BetneCTBa. 

Hapyaletnie 011TH4eCKOR 0)3H0p0AHOCTH MONCeT 6NTb 06yCJIOBINHO, 

KaK nOKa3aHO BNWe, KO/le6aHHAMH B 3Ha4e1111H 11p0H3BeAeHMII Na, rite 
N — 4HCAO monexyn B eniumne o6bema, a a— KoscHnumeHT nonApH- 
3yemOCTH MO.rteKyala. 401yKTyalkilll B 3Ha4eHNH N 06yC11OBJIHBalOT Hayxex- 
Hoe Hume paccemffle caeTa (psneetxxoe pacceHHHO; tnyfuryanHH iraHa- 
HeHHH Q MOryT 6NTb npyrotl 11131011AH0H, 06yCJIOBAHBa101neft paCCeTIHFie. 

143MeHe111451 B 110/151pH3yeMOCTH MOryT HaCTynHTb, eCJIM MeHfieTCH 
KOH41HrypaHMS1 OTACAbHIAX 14aCTelt (aTOMOB), COCTaB11111011.1101 MO/IeKyay, 
4TO BCefla HMeeT MeCTO flpH Tell/10MAX KOne6alinclX aTOMOB, BX0ASIIINIX 
B COCTaB moneKynu. Ilepememerma aTOMOB HpH Tana KOJle6aHASIX MOryT 
BeCTH K H3MeHeHHI0 BHyTpeuHero HOAR 140/1eKy1161, BO3AeRCTBy1011/eTO Ha 

9/1eKTpOtibi, CHU/10101e KOTOplaX EWA ,iliefiCTBileM CBeTa H OnpeAenfieT 

33 3ax, 2178. F. C. Zasa,c6epx 
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nonspnamwm monegynu. ECJIH 9TH H3MeHelIHR o6ner4moT Hall aaTpyA-
HAW ygasaHnue CM011001R, TO MA Hmeem Aeno, cnewmaTeabno, 
C 143MelleHHeM nompHayemocTu a. 

Alonegynu, nonnployemocTb goTopux OTAII4aeTCH OT cpewleft HOAR-

pmayemocTH, pacnpeAeneHu no Bcemy o6 -bemy BewecTBa no sagoHam 
cnynan, H 9TO 06CTORTeabCTBO MOHMT BeCTH K ilmyrryanHH nogasaTenn 
npexomnewin, T. e. K napywenwo WITH4eCKOR oAHopoAHocmo6ycno-
Balman, cneAoBaTenww, paccemme CBeTa. 

Tag KaK ygaaaHHue HameHemol B nonsipHayemocTn, cloycaomeHnue 
gone6aHHAmg aTomoB B moneByne, HmemT nepHownecga xapagTep, TO, 

CaeA0B3TeabH0, H WITeHCHBHOCT6 paccelmaemoro CBeTa MeHReTCH nepHo-

WICCIal C nacToTon 9THX BnyTpHmonegynnpnux KOae6aHIIR Vp Tagitm 

o6paapm, paccemmun CBeT, 4aCTOTa KOTOPOTO AOAAlia 6IATb pawls 
nacToTe nuawinero cBeTa v, RBaReTC51 modynposattuum cseTom 

c nacToTon MOATBRUHR 4, 4TO COOTBeTCTByeT cBeTy C HameHeHnon 
nacToTon vth- vi  (cm. BBeAenHe). Tamix o6paaom, 9TOT BHA pacceamin 
CBeTa A011Well COITOBOWAaTECH HameHenHem 4aCTOTH naAawwero CBeTa: 
Balmy CO CBeTOM Ha4aabHOR 4aCTOTH AOAWHIA ROOBARTECH JIHHHH . 

 113MeHeHROR 4aCTOTH (UlyTHHKO. qaCTOTa paccesnmoro CBeTa g0m6H-

mHpyeTca, TaKHM o6pa3om, H3 4aCTOTIA HA:tanager° CBeTa H CO6CTBeHHO 

BHyTpHmonegynnpHoro (o6unHo HnOagpacHoro) gone6aHHB. OTwoAa 
Hanalime---Komoumaguonnoe paccenHHe. 

Tagoe gnaccHnecgoe paccmoTpeHne noasonseT HOHRTE, 4TO HUTCH- 

CHBHOCTH KOMOHHaHHOHNIAX 	HH4TagpacHux alflaHR AaHHOR 4aCTOT61 

moryT 3Ha4HTeabH0 OTall4aTbal Apyr OT Apyra. EleRCTBHTeabH0, HHITH-

CHBHOCT6KOM6HHaIIHOHHOR JIHHHH4aCTOTHYonpeAeameTcHTem,Hacmoahmo 

sHanHTenbHo momenva nosviLvemocm4 monegynu a npu goxe6aHHH 
monegynu, cooTBeTcTByrowem 9TOR nacToTe. HHTelICHBHOCTE, we Hn4wa-

gpacnoft JIHHHH a6cop6wni Ton we 4aCTOTH 6yAeT 3aBHCeTb OT TODD, 

HaCKOMIKO xopowo cnoco6Ho Bo36ywAaTbca 9TO gone6anHe noA Aen-
CTBHeM HnWpagpacHoro CBeTa ROAXOAAWHR MaCTOTH, T. e. HaCK0a6K0 

xopowo pearHpyeT monegyna Ha snegTpomarHHTHoe none npnxownlia 
BOAHM. 3Ta peaminsi onpeAenaeTcn usmemeriugmu asewmpugemno 
Atomerima monegynm npn coomTaByloutem KOaeoaHHH. 3TH ABa n3me-

HCHHA--143MeHeHHO nonapnayemocTH H HameneHHe anegrpnnecgoro mo-
meHTa--mwryT 6uTb no-paanomyrupawenu npHpaanwinmxgone6aHwix. 
flosTomy oAHH H3 9THX gone6aHnn 6yAyT nynnie npeAcTaBnenu 
B nwppagpacHux cnegTpax, Apyrne--B KOMOHHaHHOHHUX. 

HanpuMep, npH gone6aHHH aTOMOB B monegyne CO2 , Hao6paweHHom 

Ha raw. 340,6, meHaeTcm pacnonoweime aTomoB Tag, 4TO CHabH2 

H3MeHReTCR BHyTpeHHee none monegynu H, cneAoBaTenbno, ee nonBpH-
syemocTb; HO 9aeKTpH4eCKHR momenT monegynm Hp: 9TOM OCTaeTCR 

neHameHmam (H B AaHHOM C striae paBHbIM Hyng), H60 ABa oAnommeHHo 
sapnweHHux aToma gncnopoAa (D) Hell3MeHHO OCTaWaCR BO spew' 

gone6anna CHMMeTpH4H0 pacnonowenHumH RO 06e CTOPOHN 3apHaa, 

CBR3aHHOTO C yrnepoAom. Llpa KOJIe6aHHH we, n306paweHHom Ha 
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pmc. 340,6, noanpnayemocTb coopanneTcn HenameHnoA, Tax KaK npn-
6nmm4enne oanoro H3 aTOMOB xnulopoaa K yraepoay conpononmeTcm 
yaaaelinem Apyroro H Ha060p0T; HO npn 9THX xone6annao melapn-
vecnn14 momeHT moaexyam meHaeocn, Ran INTRO BHAeTb 113 pHeyHKa, 
nonaanumionlero, 4TO nerannHa Hanpanaenne peayanTlippowero 
momeHTa nepnciAnilecial MeHHICaCH BO BpeMH noae6anna. flonTomy none-
6aHne Taman) Tuna, Kan 9TO nao6panceHo coemaTnyecnn Ha pnc. 340, 6, 
noneae4 K o6paaonaHnio AHHHH KOM6HHaHHOHHOPO 
paccemma, H ero liacToTa moweT 6brrb onpeaenerta 	0 C 	0 
H3 cnenTpa nom614HanHoHnoro paccesnina; vacToTa 
>me noae6anma THRa, nao6paweHHoro Ha pin. 340, 8, cu 	x 	0 
moueT 661Tb onpuenexa no nonoweinno noaocu 

-41-0 X 0-.• nInkpanpacHoro nor/lamellas'. 
&TKO BHAeTb, 4TO 9Ta exaaccnvecnago. Teopnn 

coaepitieHno nenpannanno nepeaaeT nonpoc o6 OTHO- 
CHTCAbHOH HHTeHCHBHOCTH 4)140AeTOBNX H KpaCHIAX PHC. 3a Pawnignue 
cnyullixon, 	ona aacTananeT npeAnonaram HX onnu noae6annil aoo- 
paBHNM11, 4TO nporloopenia onuTy. B Bonpoce o6 mon B monenyae CO2: 

a— xcxoanoe mono- MHTeHCHBHOCTH H ee 3aBHCHMOCTH OT TemnepaTypu uume ammos; 6 — I-1pm° BBeCTH nonpanny, Aaaaemylo npeAcTanaelmem noae6anne, MeHm0- 
0 CBeTOBMX KBaHTaX. 	 wee 	noaapaaye- 

AleToa nomennannoHHoro paccealima AaeT naw- MOCTN 6 — noae6a- 
one, menaroinee saen- Hull cnoco6 Halle/mum monexyaapHoro cpoe- 
TprimecKKA moment. HHH. C ero HOM0110,10 nerno H oucTpo onpue- 

ARIOTCH CO6CTBeHHMe 4aCTOTM xclae6aHnn moaenyam; OH 1103BOAReT 
Tame CyAHT6 0 xapaKTepe cammeunn moaexyam, 0 BeAH4HHe aKyTpK-
moaeKyaapnbix CHA H B0061110 06 OCO6eHHOCTAX monenyanplaflAnHaMHKH. 
13o mnorno cariamo OH palm) AOHOAHHeTCH MeToa0m mppaKpacnoro 
noraomenna, npeacTaaaaa sancHyro raanymonexplapHoncnenTpocxonnn. 
Cnenopm KOM6HHaHHOHHOTO pacceamia HaCTOA6K0 oapanTeplini AAR 
monenyn, 4TO C BOMOU{610 onaaunaeTca BO3M0)KHMM nponeAulne 
anaanaa CACOKHbIX moaexymptiux cmecen, oco6eina oprainnecxxx mone-
xya, rite onmmecithe meTaau mama Becbma sarpyamenu HAH Aance 
HenoamoncHu. Tan, B nocaeRnee upemn c nomouluo Icom6littannoHHoro 
paccemin ycnewno Bp0BOARTCH aHaAH3N COCTaBa 6eH3HHOB, npeACTa-
KARIM= caowHym cmech yraenoaopoam 

r JIA BA XXIX 

BPAILLEHHE IIJIOCKOCT14 EI0J151PH3A111411 

§ 155. BBeAemie 

Paccmoopenme auwe nponeccu Ancnepcm4 	paccenunn cneTa He 
lictlepnumoT, KOHMO, ABACHHfl, BO3HVIKa101.HHX Hp' B3aHMOACRCTBHH 
aim H aemecTaa. Cpeam 9Tlix noCaemmx ApeamlAanHo nawnoe memo) 
H B flpHHHHHHaAbH01 H B npanumcnom OTHOWCHHH aannmaeT HBACHHe 

33* 
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apauleHHH IIROCKOCTH noimpnamH caeTa. Smno o6Hapyrxello, 4TO am-

Hue 9T0 HMCCT metro B BeCbM1 paaHoo6pa3Hmx Te/MX, nonyymmunx 

immure enneoneemmo -agntuemux. K tinny Tana Ten npHHunentaT, 

Hanpumep, caxap H pHa apyrilx opraminecianc HeulecTe; B CBH3H C 9THM 

HamepeHe HpawieHHH nnocxocTH nonspHsamm cnenanocb XOKOBUM ana-

JIHTINHCKHM meTottom B ptae Ilp0M131111J1eHHbIX o6nacTeft. HCCJIBKOBaHHH 

ROICa3V141, 4TO 061,51CHBHHe 9TOTCI SIBABH1151 MO)KHO nonymwrb, paccetwrpH- 
Bag o6ulym =Lamy asaHmouticum norm ceeTopon mum C monexynamH 
HAH wromamH BeujecTBa, eCJIH TOJIbKO IlpHHATb BO anintanme HoHenHme 

pasmepm MOJIeKyll 41 HX cTpyKTypy. 
OTHOIlleHHe JIHIM41HbIX paamepoa d monexya (atom* K name cae-

TOBbIX BOJIH nmeeT nopaaoK 10 -2 ; Am MHOTHX onnommx npartem 
MON4H0 C441TaTb 9TO OTHOILICHHe 6ecHoHe4Ho MaAblM, ynpoulan, TaKHM 

o6paaom, Tpawroaxy sum H me saTparHaas B TO ace apera ee cyune- 

cTnelormx nepT. TaKHM npH6nnmeHnem mm nonbaoHatmcb, HanpHmep, 

B aailane 0 ancnepcHH, nonaraw 4TO none, mencTsporgee Ha snotTpoH 

B aTOMe, paBHO npocTo Eo sin cut, XOTH none BOJIIIbl, pacnpocipalono-

menu B Hanpaanewm OCH Z, eCTb E0  sin (cot — kz), Tax 41T0, crporo 

rowspH, RAH KEKKOTO momem t none B pa3HbIX Totucax MOJIeKyabl, 

COOTBBTCTB34011111X paanwonam aHanewram z, paanwmo. Ho TaK KaK 

• npeaenax monexyam paanwow 2 He npemanaeT paamepa monogram d, 
TO OKa3b1BaCTCH, 4TO, BeAaH yKaaaHHoe ynpow.enue, MM He BHOCHM cy- 

IlleCTBCHHIIX HameHemel B peaynwraTm. Ha060p0T, B npooneme epanwHHH 
IIJIOCKOCTH HOJIHp413a11,41H n0.ao6Hoe yripotHemie osHamaeT OTKa3 OT }Nen 

KaK pas Tat CT0p0Hb1 aena, HoTopag cyutecTaeHno onpeaenatr ace Hanelme• 
Spot npumep J111111114141 pas ncaramthaeT, 4IT0 BCHKOe ynpouleHHe 

(CXeMaTH3a111151) aartamm HmeeT OTHOCHTeablibIR xapawrep H KC/MICH° 6b1Tb 

cTporo oftyptaHo npamemurenbHo K paccmaTpHaaemo11 npooneme: B OAHHX 

Bonpocax MC/WHO orpanwnnbcH nepBblM npu6sHaceHHem H AanbHellunre 

yT0411C1HH He BHOCHT cyIIIeCTBeHHO Hoaoro; B ApyPHX Heo6xonsmo 6onee 

TO4110 3/414Tb1BaTb riettcrapouure ftawrophT, hepexong xo aTopomy rpm-
6nHxcemllo, H6o TO/16K° C ero nomommo morn 6b1Tb BbISICHCHI1 cyme-
CTB3Hable oco6eHHocTH satlanH. C. Troll TO4KHapenna npoonematipalgeHHH 

IIJIOCKOCTH non9pHamo4 HmeeT 6onmnon npnHalInHansHbitl Hwrepec, 
3aCTaBJ15151 Hac npHHHMaTb BO Hummanue pa3Mepbl monexyn npn B3aHM0-. 

.aeticTeHH C BIIKHMbIM CBBTOM, KAIIHa BOJIH HoToporo B TbICH4H paa 

6onmue 9T1IX paamepow HHTellECHO TaIDICe OTMeT14Tb, 4TO AnA nonHoro 

pernemm npoonemm Haw ymwruHaTb He TOJIbK0 anexTpwlecKHR MOMeHT, 

npHoopeTaemmtl monexynon, HO yax)ee H couaaaemmg caeToaotl BOAHOU 

MaTHIITH1141 MOM0HT monexy.rtm, 4TO Taxace SIBMIeTC51 H3.1111111HHM BO MHO- 

)RecTse Apyrwc onTwiecioix aaaan. 

§ 156. Bpamerme IMOCKOCTli nomantsmant B xpacTammax 

ganetwe apatHemrsi 11.11OCKOCTH nompHaanim 6E1/10 OTKpbITO Aparo 
(1811 r.) npm Haymemw nolinoro npenomnemm B ximpue, B KOTOpOM 

OHO smpaxceHo BecbMa aameTHO. XOTA B nacTormee spew! 11311eCTI1b1 
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§ 1561 	BPAIHEHHE HAOCKOOTH TIOASIPH3AHHH B KPHOTAARAX 	" 	517 

seuxecTsa, spaulatoutaa CHOCO6HOCTb KOTOpbtX B HeCK0AbK0 pas 6onsure, 
mem y ssapua (Hanpumep uttHosapb), Tem He memee xsapH H ito Ha-
cToantero spemeHn octants:1 Knaccinectutm 06'beKTOM ARA aemompauum 
S1BAeHHfl H HCH0AbayeTCH BO MHOrHX npH6opax, npeatiasHaveHHux AMI 
HCCaeA0BaHlifl spainaTeabHorl cnoco6HocTH. 

Ksapu HBASICTC51 OAHOOCHNM xpaeTaaaom, TaK 4TO npn nponycKatutit 
CBeTa Ma0Ab OCH OH AWDKell 6bIA 6b1 BeCTH ce6a Rale HaoTponHoe 
Teno. OaHaim onbiT noxaaaa 
caeaytonlyto OCO6eHHOCTb. 
rlycTb (pmc. 341) napan- 

I I  NI  neabHutt nyttox CBeTa OT 
HCTO4HHKa S, 110.451pH30BaH- 
HbIti ups nomoutH noaapHaa- 
Topa NI H caeaatunafl ripm- 
6A143HTeAbH0 monozpomaTH- 

PHC. 341. Cxema sa6aloaertna spantetsta nao- mectaim (cseTocktunap F), na- CKOCTH noanpsaalum B apseraaae; Nt, N2— HO-. 
xaer Ha naacutHxy KIHICTaA- art,a3aBHOITHMe npnamm; F—cBeTocpliabrp; 
amiecteoro xsapua Q, supe- Q—naaerninca xpacraaasmeacoro Immo, Bbl-
aarmylo nepneHatncyaapHo penman nepneuanxyaapso onnsteetcoi3/4 oat 
x onintlecxon OCH, Tax 4TO 
cser pacnpocTpaHaeTca Odom, OCH xsapua. ECAH sTopott nonstplaaTop N2 
cxpetuen c nepsum (NI j_ N2), To see »xe cseT npoxoasT mepes Hauly 
cHcTemy. OaHaso, nosopacutsail noaapHaaTop b/2 Ha HexoToputt yroa, 
MO)KHO BHOBb Ao6HTsca noatioro HaTeMHeHHA HOAR. 3To noxaausaeT, 
4TO B 011HCaHHOM onsue noastpHaoltaturbila CHeT, npotHeauniti tiepes xsapu, 
He npHoopea 9AAHninvencorl nonapHsatunt, KaK 9TO C.1y4HAOCb 661, 
ectut 	xsapuenaa nnacnnuca &um mapeaana Image, a ocTaacs naocico- 
nonapHaosatnnim; npu 11130XONCAeHHH gepes uncut. HAOCKOCTb HOARpH3a-
LIHH noeeptysacb Ha HeKOTOpbal yroa, Hamepoemuft nosopoTom 
anaattaaTopa N2, He06X0A,HMEIM AAA saTemnetuta HOAR B HpliCyTCTBHH 
xsapua. Metula CBeT04ThAbTp, nerxo o6Happturrs, 4TO yroa HOB0p0Ta 
HAOCKOCTH nonapHaatum paaHux AAHH BOAH paamtmeH, T. e. neer 
mecTo epargamenattag aucnepcmg. 

rpy6me HamepeHmo, CU/Lai-fable C 4masTpamm, ROKa3b1BalOT, 4TO 
tcsapHesaa HAaCTHHKa TOALLIHHOR I AM spantaeT HAOCKOCTI, noaapasawni 
Ha caeuponme yrau: 

	

Zan xpacHoro eseTa 	 15° 

	

SeATOTO   21° 

	

D aeaesoro   27° 

	

ellsero   33° 

	

a gunners:3er° » 	 51° 

,ila dantioa Osamu eosuu yzos noeopoma nAoacocmu noimpliaa- 
guu nponoptwortasem mosuplie nnacmurucu. BpautaTeasnyto cnoc06- 
HOCTb Tsepamx Bement xapaxTepHapoT semmtHoll yrna a, Ha 
KOTOpbIR 110B0pa4HBaeT IMOCKOCTb HOAflpH3aHHH rlaaCTHHKa TOALLIA ■ 
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518 	 BPAUIEHHE MOCKOCTH HOAAPH3AHHH 	 Inf. XXIX 

HOB 1 ,BM. TaKHM o6paaom, 	
= ad, 	 (156.1) 

rae cp---yron n0B0p0Ta, d--TOMMHHa nAACTHHKH B tanntimeTpax, 
a--K0944HuMeHT, aamcgucHR OT AAHLHA BOJIHbI, npcipoam BeigecTim 
• TeMnepaTypu. TogHme Hamepenng aamT AAA ccupga, ABA wenToR 

AHHHH (cBeT napos Na, X.= 5893 A), 	= 21,7°. CaMo co6oR paay- 
meeTCR, 4T0 pacnonoweHice plc. 341 CHMMeTpH4H0 OTHOCHTea6H0 OCH 

xpHcTanna, Tax 4T0 BCH gapTHHa ocTaeTcg HeicameHHoR, ecng noBopa-
gliBaTb xplicTann Boxpyr ero OCH. C)nbanoxaammeT, 4TO HanpanaeHHe 
Bpaufecmg (max) meggeTcg npH H3MeHeHHH nanpaBnenng pacnpocTpage-
BHA cBeTa. flogTomy, ecng nonspHaoBagHmR CBeT, npoinnacukR gepea 
xpucTann, oTpagcaeTcg OT aepxana H Imp:pato npogoaHT vepes 
TOT gce xpHcTann, TO HanpaBneHge naOCKOCTH nompHaugua noccTama- 
BAHBaeTCH. 

B COOTBeTCTBHH C 9THM npmcgTo HanpaBnunce Bpatgemg ycTaHaB-
nifBaTb AAR Ha6nroaaTeng, cmoTpmero licteempelty cBeToBomy nrucy. 
HabnloaeHHa BpauieHHB B xsapue o6HappfaucH, 4TO CyWgCTBylOT aBa 
corm annum npaaospat4acouyild, max n0A0)KHTeabHbill, aagaucHR no-
BopOT HAOCKOCTH nongpnaaglof BmpaBo (no gacopoR cTpenice), H AM-
tipaNam414 Han oppicgaTenbHmft (HOB0pOT npoTHB gacoBoR cipengH). 
BeargicHa Bpauceml g B 060HX cnygagx °arm axon (a+  = a_). ' To ace 
OTHOCHTCH H K apyrcim fcmccTannam: Bce OHH, no-BHAHMOmy, cyucecTspoT 
B AB3JX pa3HOBHAHoCTHx, AAR xoTopmx a+  = 2_, XOTH He BO Bcex Cay-

4aFIX H3BeCTIffil oOe MOAHtHKaHHH. 

Roae4Ho, ganeHHe Bpaucemcg nnocgocTH nongpicaautm HmeeT MCCTO 
H Toraa, Horan CBeT Hanpanauf He BROM' OCH xplicTanna, a noa yrnom 
K Heil. Ho Haygeince ero B 9THN: yCa0BHHX aHagHTenbno TpyaHee, H60 
flimeHHe 4aCTINH0 macmcpyeTca 06614HUM ABORT-1mm ny4enpenomneHHem. 
Ewe Tpyaffee Ha6aroaaTb grinegme B ABy0CHNX KplaCTaaaaX, TaK KaK 

BpameHHe M0)KCT 66IT6 paanHmHbim HAIM xagcaoR H3 oceR. HaxoHeg, 
H3BeCTHN Tame HexoTopme xpiccTannu xy6H4eocoR cucTeMbi, He o6Ha-
pram:won:ce obbigHoro aBoRgoro nygenpenomnemcg, Ho o6nanacounie 
cBORCTBOM npaucaTb naOCKOCTE, nonapnaagcm (XA0pHOBaTHCTOKHCaufi 

HaTpHR NaCIO 3  H 6p0MHOBaTHCTOKHCANfl HaTpHRNaBriD3); B 9Tom cny-

'me BenngicHa BpatgeHHA He 3aBFICHT OT OpHeHTHpOBKH xpricranna. 

§ 157.3(mmetme meTcaos onpeunemanspamaTemala CHOCOHOCTH 

B onbiTax, OHHCHHHNX B § 156, yron noBopoTa HAOCKOCTH noon-
pHaagm: onpeaensinca B peaynbTaTe aByx yCTaHOBOK Ha TeMuoTy: 
B OTCyTCTBHe H B nimiCyTCTBHH aKTHBHOTO BentecTsa. LIMA yCTaHOBKa 

A0B0abH0 rpy6a H Hepeacco aameHaeTcg 6onee TO4HbIMH. 111Hpoccoe npg-
meHemce Hagoasa ce6e nonyTeHeBble , ycTpoRcToa, npH goTopux ycTa-
Boma np0H3BOAMTCH He Ha TemHoTy, a Ha paBnoe ocBeigunce anyx 
nonomm HOAR. HanpaBnemcg xone6amcg B o6e1x nonommax Taxono 
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PHC. 342. IlpHmoin Hamm 
noarrensoro anaannaTopa. 

A P  43 	A, P 4 3 	4 P AZ  

0 	0 

§ 1571 YTQNHEHNE METOAOB 011PEAE.TIEHRH BPAIHATEJMHOR CH000BHOCT11 519 

aHanHaaTopa COCTaBJISHOT McKay C06011 ne6o.abwo# yros 2? (ppm. 342). 
ECJIN naOCKOCTb Hone6aHHH naHatoulero cHeTa PP nepnertamiyaspna 
Ic 6HccexTpice sToro yrn, TO o6e 11040514HK11 aHaartsaTopa ocaeuteHm 
0111111aKOBO: =/2 := 4 sin2 y, Tae 4 - 1411TeHCNBHOCTb naHaroalero cBeTa, 
a /1 H /2 —1111TeHCIIBROCTI4 cseTa, nponycHaemoro COOTBeTCTBeHlibl)414 

1 	2 	1 	Z 	 2 

Pile. 343. Flaw wenn nonyreueaoro 
aliaznaairopa ripm pa3nba 11040)KeHRSIX 

IMOCKOCTH nonpnamoin P. 

no.rtomixamu aHaninaTopa. EOM 113OCKOCTb PP noHepHeTcH Ha mama 
yron a no macoHot1 cTpeduce, TO /1 –.= sin2 ((p + a) /2  -= sin2  (cp — a). 
Ilpu ma.nom anatiemth yr.na cp Aamce lie60.16111011 F1OBOPOT CC HIMBOaNT 

K NBCTBeHHOMy Hap ymeruno paneHma ocHemennocTH 060NX HO-

nett (pnc. 343). 
FlpocTefiumil nonyTeHeHoti aHannaTop MOWN° nonytinTb, ec.rm o6614-

lux) nomippnaHHoHnyto tiptismy paspeaam Li00.4b 	raasHomy ceqemuo, 

4 
Nz  

S 

PHC. 344. YCITOriCTBO ripo- 
cTehmero nonyTeseeoro 

aHaamainopa. 

NC. 345. Cxema caxaprimeTpa, B xorepoii 
rump/ellen KomneticaTop Canaan D— GA; 

N1, N2  — nonapnaatknornime rtimamu; 
A — acc.ne.rtyentoe eenwtrao. 

C011.11111410BaTb y 'canon 143 110110BHH 110 1AnHoo6pa3Homy CJIOIO OKOJIO 

2 1 /2 H BHOBb CKJIeliTb. flonepemHoe eeHenue Taxon 11p113Mb1 BMeCTO 

nepHoHaHanbrioro npaeHnbuoro pom6a 6yHeT 11MeTb BNA 14CKWICCHHOCO 

pom6a (pile. 344). CymecTsytoT mHoToLTc.neHHme KOHCIpy1CH1141 6oHee 
coaepluenHbix, HO 14 6o.nee CJIONCHbIX nonyTenesmx ripH6opos. 

AIN1 onpes.enewis yrna noHopoTa BROCKOCTI1 noHnpHaaulia moHato 
BMCCTO aHannsaTopa NCH0J1b30BaTb HomneHcauxoHnoe ycTpoleTBo. OHHH 
143 HomneHcaTopott TaKoro poHa—HomneHeaTop Corlett/1H (ppm. 345)— 
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520 	 BPAULEHNE nAOCKOCTH nOARPH3AAHH 	 fut. nix 

COCTONT H3 nAaCTHHKH D npaosro moapRa H Asyx CK0Ab3HUNIX Apyr 
OKOAO Apyra KAHHbeB GI H 	Aeaoro moaptia, 06paoromx nAacTHHmy 
nepemeHHoll TOAWMHN. CMeUteHHe KAHHbeB MOMeT ONTb TO4H0 OTC4H-
TaHO HO wmant npH6opa. PeryAllpyR nommeme KAHHbeB (TOAHINHy 
nepemeHnotl nAaCTHHKO, MOWHO momnencHpooaTb n000poT nAOCKOCTH 
nOAHpH3aHHH, BN3BaHHNIA HccaeAyemum oemecToom, H, sHaR paamepu 
KAHHbeB H nAaCTHMKH BIA4HCANTb CKOMneHCHp0BaHHWn nooppoT. 

14amepeHHR opaulaTeAbHon Amcnepoul AOMICHN np0H3BOAHTbCH AAH 
moHoxpomaTHRecmoro coeTa(Hanpnmep AHHHH pTyTHoft Aamnu). B 6onee 
rpy6ux HamepeHHRx A0B0AbCTITOTCH HBeTHEJMN OHAbTpaMH. BMA° npeA-
AMUR° ocTpoymHoe npHcnocoonem, noaponsnoulee pa6oTaTb c 6exum 
coeTom 6es cnenHaAbHoro coeTocpulbTpa(auxsapR, cm. ynpawnewie201). 
lpH pa6oTe c.6HmoapHem ycilHooma np0H3BOAHTCH Ha coonaAeHme 
onunenicoe 06eNX n0A0BHH HOAR. GLINT noxamA, OAHaKO, 4TO ycTa-
HomenHe HAeHTH4HOCTH MBeTOB Bbin0AHReTCH meHee HaAeWHO, Held 
yeTaHOBKa Ha paoeHcToo ocoemeHHocTeft. flosTomy B npaKTH4eCKHX 
ycTaHoomax o nacTosnnee !Tem 6Hmoapa He ynoTpe6aReTcs H npHme-
MOT HCKAM4HTeAbH0 nonyTemeoue aHainisaTopu. B xoponwx ewe-
MeHHUX npHoopax yAaeTcR H3MepHTb n000poT HAOCKOCTH nOAApH3aHHH 
Ha 0,01°. 

§ 158. Bparmelime naocxocrm noasmalom B amoightlux ruin 

ripHMeHeHHe 4yBCTAHTeAbHNX MeT0A0B HCCAeA0BaHHA nomasam, 4TO 
SHNNHHe BpaMeHHH nAOCKOCTH nompHaalmil BeCbMa paCnpOCTpalleHO 
H o6HapywHoaeTcR.o 6onbuleft HAN membweft cTeneHH Tamme oecbma 
MHOrHMH HeKpNCTaAAHLMCKNMH TeAamm. K quay 	npHHaAAeMaT H 
4HCTble WHAKOCTH, KaK, HaRpHMep, CKHHHAap, H paCTB0pN MHONIX 

BelneCTB B HeaKTHBHNX paCTB0pHTUMX (KaK, HanpHMep, BOAHNe paC- 
TB0pb1 CaXapa). p HacTomuge EpeMH H3BeCTMA TMCB4H aKTHBHNX Be- 
IHeCTB, o6naAalonthx pecbma paaAHRHoR BpalnaTeAbHOn cnoco6HocTmo, 
OT eABa 3aMeTHOB AO 04eHb 60AbILIOn (Tam, Hanpumep, IMKOTHR B cAcie 
TOMMHHOn 10 CM HOB0pa4HBaeT nAOCKOCTb HOWN3aHHH IKeATUX Ay-
gen Ha 184'). LlpesouRaflHo BaHCHMM tkaKTOM, yCTaHOBAeHHNM Bnep-
BNe HacTepom (1S48 r.) Ha npHmepe cona RHHHomameHHon KHCAOTN, 
HBAMTCH cylitecToopaHHe aKTHBHUX BelMeCTB B AByX MOAHOHKaHHHX, 
npaBUX H AeBNX. B Hactommee BpeldH H3BeCTHM ofie MOAMPHKaHHH AAR 
60AbWHHCTBa aKTHBHUX Ten, H eCTb BCe OCHOBaHHH CLOAaraTb, 4TO cce 
aKTHBHMe BenteCTBa MOUT CyWOCTBOBaTb B AByX TaKnX BHAaX. flpH 
WOM 4HCAeHHNe 3HatieHHA BpalitaTeAbHOn CnOCOOHOCTH AAR o6emx MO-
AHIMKanHnBeerAa paBHM MeWAyCOOOn H OTAH4MOTCH TOAbK0 MO 3HaKy. 

Ana pacTsopoo BHO (1831 r.) yCTaHOBHA Ha OrINTe CAeArOlnHe 
KOAH4eCTBeHHble 3aKOHN: yrOA 110B0p0Ta nAOCKOCTH HOWN3aHHH 
npRmo nponommonaneH Tomufle d CAOH paCTB0pa H ITEM° npOn0p- 
MHOnaAeH KOHMeHTpalaH C aKTHBH0r0 BelMeCTBa: 

= [a] dc. 	 (158 .1) 
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§ 158] 	BPAILLEHHE nAocxocTH nOARBH3AHHH B Am0B0Hbix TBAAX 	521 

KO9OHMICHT nponomoHanbHocTH [a]*) allaA0rH4H0 KO94xPHIMeHTy a 
AAA xpacTaAgob xaparrepHayeT npHpony Hui=Taa H H0CHT HaaBaHHe 
nocmoammoa epamemum. flocToxHHax ApauenHA aaBHCHT OT AAHmi 
BOAHN H TemnepaTypu, a TaKme MOWeT MeHHTE,CR npH H3MeHeHHH Nem-
pirrena, H npHTOM AOBOAEMO CAOMMIM o6pasom. 

3aBHCHMOCTE. nOCTORHHOH BpaMeHHH OT TemnepaTypN, BOOfte r0B0pH, 
ne3Ha4HTeAbHa. PAH 60AbWHHCTBa BeWeCTB oHa ymelibmaeTcx npHmepHo 
Ha °Any TUCH4H340 CBOep beAHTIHHN npH noeumeHHH TemnepaTypa Ha 
OAHH rpanyc. Mao/Ha/lams! Hapenxa H 06paTHNfl TeMnepaTypHbal XOA• 

To4H0 TBK We BAHHHHe AAHHN BOAHN Ha ApaunaTeAbllym CHOCO6HOCTE. 
Ova maTeAmax Annepcm) MOWeT 6NTI, OXapaKTepHBOBaHO AMB, 
B 061111,1X 4epTaX H AAA KaWA0r0 CArMA AOAWHO 6b1Tb Martell°. BHO 
yeTaHOBHA, 4TO BpainaTeAbHaH CnOCO6HOCTI, HpHmepHO 06paTHO np0- 
flOpHHOHaabHa KBaApaTy AAHHN BOAHN, T. e. 

, 	1 
]air- 

3/0 HpaBHAO nepeAaeT 3aBHCHMOCTI, He TO4H0 H MOMeT CAyMHTb AHWb 
B xavecTAe rpy6o opHeHTHposognoro. Boo6we ronopx, [a] c }Teenage-
HHem X youriaeT, HO CymecrsylOT BeMeCTBa, AAR KOTOpUX ApautaTeAb-
Has! Amcnepcno aHomanbna. N wicneplimeHTaAbnue Hccilenoeamix H Te0- 

peTH4eCKHe HaNCKaHMI (apyAe) HOKa3NBMOT, 4TO 06AaCTH aHOMaAHH 
COOTBeTCTByIOT 06AaCTHm Co6CTBeHnix KOAe6aHHR (nOnOCN nOrAOMM-
HHO, yCTaHaBAHBasi, TaKHM 06pa30M, CBH3E. 9TOr0 HBAeHHH C HBAeHHeM 

AMCnepCHH ROKa3aTeini npeaomAeHms. 
*Popmyila J1pyne, nonTnepwnaemax onbuom, HMeeT BHA 

A 	
H H a A  

[a] = 	[]=, 
k2 — x.7 	 p_xl .  

i=1.2, 3, 
(158.2) 

rae X i  -- nAHHa BOAHN C06CTBeHHNX KOAe6aHMI BeWeCTBa. 
3axoHw BHO HOKa3b1BalOT, 4TO AAA paCTBOpetnibix Ten BpaillenHe 

eCTb m0AeKynflpHOe CBMICTB0, TaK 4TO BemitmHa BpameHMI BoapacTaeT 
nponopulloHanbHo Limy monexya Ha nyTH Arm CBeTa (nponopullo 
Hanb110 AilHHe CAOSI H KOHLTeHTpaHHH); B COOTBeTCTBMH C 9THM HAIM- 

AaeTcH I:Tame H B amopcfmux TeAax, COCTOHMHX H3 Tex we MOAC- 

KyA (caxapHue neneHul HanpHmep), H B napax COOTBeTCTBTOMHX 
WHAKOCTefi (HanpHMep napax CKHHHAapa HAN KaMi)apN). ()HUT nOKa- 
3bMaeT, 4TO nOCTOHHHasi epautemix He 3aBHCHT OT arperaTHOr0 COCTOH- 

HHH. Tax, AAA WHAKOH KaM4)apw (npH 204°C) Haftneno [a] = 70,33 °, 
a AAA napoo6pa3lion (npH 220°C)(a]=70,31 °. 

BAHHHHe paCTB0pHTeAR Ha ynesibuylo spamaTenbHylo CHOCO6HOCTb 

HeatecTba caenyeT paccmaTpamTb KaK sTopH4Hoe BAHHHHe, HeCK0AbK0 

*) B oTawme OT nocTosamoil Bpautemul AAA HpHcraRAOB a nor Koscpqm-
'wen Ana paciaopos o603Havalor 4epea [a]. 
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PK. 346. 06unift BHA ca xa pumeT pa . 

522 	 BPAMBHHE RAOCKOCTH HOARPH3AHHH 	 [rm. XXIX 

mameHamulee cupticTaa momexym. C mpyroft CTOpOHN, MU aHaeM, HTO 
BpalIKTCA6HBH CHOCOOHOCTI, xaparrepmsyeT H mHorme KNICTWIAM. ❑pH 
STOM oxasenmeTcH, HTO B FICKOTOpba carmax HpamaTembHam cnoco6. 
HOCT6 cussaHa HMCHHO C xpuTamannecxoft cTpsmaypoft H He ABAHCTCH 
CBOtICTBOM cam monexya. TaK, rums/lend' (amop(pHuft) lasapu He 
apammeT HAOCKOCTE. BOAHpH3aHHH, 'mum KaK xpucTamaHmemmft xsapg 
npuHamsexcHT K quay Han6omee aKTHBHbIX BCHIBCTB. 

B HacTommee BpeMA ycTaHonaeno, 9T0 BCe sewocTna, aKTHBHUe 
B amopOom COCTOHHHH (pacnaauneHHue HAN paculopeHHue), aKTHBHM 
H B mime KINiCTaAA0B, KOTA HOCTOAHHaR BpaMBHHH K.1151 xpmcTamaxne-
CKHX (pOpM mo)ReT CHAbH0 OTAH42T6C51 OT amoptpllux; Ha06opoT, cyme-
cTayeT pam HemecTu, HeaxTuuHux B amoi4Hom mime H BpauAa!OuzHX 
B xpmcranaHmecmom COCTOHHHH. TrICHM o6pasom, onTmmecleas aKTHBHOCTI, 
MONBT onpemenubcs KaK cispoeHmem monexynu, Tax H pacnomom:eHmem 
momexya B KINICTalIABLICCKOfi penieffice AeftcTsmTembHo, HCCJICAOHKHRB 
COOTBCTCTByKILBHX KpICTaKKOB (B:Bapu, X110pHOBaTHCTOKHCAUfi HaTpHfi) 
HpH HOMOLBHpuffrelioscialx myna noxasusaeToco6eHuocTmcTpyxTypu, 
nosnomaxnume HCTOAKOBaTb MX onTmecxym aKTHBHOCTb. 

§ 159. CaxapmmeTpitg 

Onpueame mageHme [a] AAR AaHHOr0 pacTeopmTena, KRIM BOAHM 
H TeMIlepaTyphI, MONHO HCHOAbBOBaTb cooTHouleHme (158.1) mac( onpe-
memenHa KOHHCHTpaHHH pacnope9Horo aKTHBH0r0 BeUACCTBa. ripHHHTO 

Bupaucarb 	rpamycax, d- 
B memmeTpax H C—B 2/C.448. 
B 9TOM CaygaB HOCTOHHHOI [a] 
Ha3MBaCTCH ydeianotAt epaNe-
nueAt. TaK, aim Hommux pacTuo - 
pas TpOCTHHKOB0r0 caxapa npu 
t = 20°  C Amu weaTux aria (am- 
HIM napes naTpua, A = 5893 A) 
[a] = 66,46°. 

BbICTp0Ta H HaKBWHOCT6 

9T0rOmetuaonpenenemig KOH-
UCHTpfiHNH aKTHBHUX BellteCTB 
CLIBAKAH Cr0 OCHOBRI,IM MCTO-
KOM KOMPleCTBCHHMX OrlpeKC- 
ACHHfi, npaxTuxyemux npm npo- 
H3BOACTBe TaKI4X BBLUBCTB, KaK 

KaM4/fipB, KOKaHH, HHKOTHH H, 0C015CHH0, CaKapHCTUC BeIBBCTBa (B gaCT-
HOCTH, B CaKapHOfi TWOMEHUACHHOCTH). 143MepBHHH, BUHORHABMUC HO 

0HpB/JBACHHUM MeACKyHap020ibIM HHCTpyKHHHM, RBAHMTCH 06tHeflpH3HaH-
H6Hfill 0041.1,HallbnIMH KOHTp0AbliblMH npneMaMH. B COOTBCTCTBHH C 9114 
npu6opu, npemmaaHaneHHue A1151 TaRHX mamepeHnft H nomytmaume Hausa- 
Hue noARpusempoe, Ham caxapumempoe, moHeneHu mo BbICOKOR cTe- 
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PHC. 347. Flpnama Openenn tom Immo- 
cipagnm 06uteii Teopnn Bpauzenna LIAO• 

CKOCTH nonnpinawnt. 

§ 1601 	TROPHR BPAIHEHHH HAOCKOCTH ROARPH3AUHH 	 523 

neHH compimeHeTBa. 061110 BHA oAHoro NB coBpemeHHmx nonopHmeT-
port, nplumnHanbnaHcxemaxoToporo pica ouHcaHa B § 157 (pHc. 345), 
H3o6paweH Ha pm. 346. 

§ 160. Teopma spautetimg HAOCKOCTH noaspaamm 

a) 06uute OCHOBIA. 43pellenb (1817 r.) Houma, RTO timeline Bpa-

=HIM HAOCKOCTH nonspHBatum CBOAHTCH K oc06omy 'piny ABollHoro 

nyvenpenomneHHH. B OCHOBe paccylutteHtql 6peHem newHT runoTem, 
cornacBo xoTopon CKOpOCT6 pacnpocTpameHHH cneTa B aKTHBHNX setae-
cniax pasnma am aria, nonsipH3oBaHaux no npaBoMy H neBomy 

upyry. lipH 9TOM AAR npatimx BellieCTB 6onBwee BHaBeHHe HMeeT CK0-. 

pOCT6 npaBoxpyroBon BOAHN, a AAR netwx BellteCTB—Ha060p0T. npH.. 

MeHRR HHAeKCN d (droit — npaButl) H g (gauche— neBm11), Banautem 
AonymeHHH cPpetienn B cDopme: 

Ilpanue Benin-ma (D) 	Renble setnecrna (G) 
vd >vg, na <ng, 	vd <vg, nd>ng, 

rAe v—cxopocTb tutpuynnpHo-noluiptinoBatmoro cBeTa, a tt 

BeTcmymuHe noxanaTenH npenomneHHB. 
Opel-teal, nposepHn CHOH npeanonoweHHH npa nomoutH °num, cne-

UliaAbH0 nputtymaHHoro AAA HCCAeA0BaHHH pa3AH4HR B CKOPOCTH pac-

npoupaHeHtui npanoro H nenoro unpxyanpuo-nonflpHaoBaHnux nymeft. 

NM CINAa unroToBneBa CnOW- 

HaA 	H3o6paxteHHati Ha 
pHc. 347, COCTORLHaH H3 Tpex 
npu3M — npaBoro D H neBoro 0 
tulapua, OCH KOTOpbIX HanpaB- 
AeHbl BA0Ab cTpenox Ha nep- 
TemKe. ECAH,AeRCTWITeAbH0, AAA 

npanoro BBapua, ng  > tta, a AAR 

neBoro rig < na, TO nyq, npo- 

XOAR nepea Taupe npriBmy, pasAnctTu, KaK noxaBaHo Ha mepTewe 
(cp. AencTBHe npH3Mbl, H3o6pmettotl Ha pMc. 222, a). B peBynyraTe 

H3 npM3MN BNRAyT Ana aria: 0AHH--110ARpH3OBaHHUll no npaBomy, 

Apyr0R-- HO neBomy Bpyry (Ha 4Ilrype yron pacxowAelutH nOKa3aH 
AARRCHOCTH npenmepHo 60AbUIHM). Onixr HOAHOCT610 froATBepAHn upeA-

nonomteHHe (Ppenenn. 
HeTpyAHo HOKa3aTb, 4TO AcacanaHHoe OpeHenem ABOHHOe npenom-

;mine aKTHBHNX BelHeCTB AAR uHpuynnpHo-nonnpusoBaHHoro cBeTa 

orrbricHgeT unetnie Bpantermu flAOCKOCTH flOARpH3aHHH. DOCTBHTeAbH0, 

nnocuo-nonHpnBoBanHun CBeT MO)KHO npeAcTaBHTB ce6e lox coBottyn-

HOCTb AByx tutpxympHo-noncipHnoBaHHmx BOAR, npaBoh H neBon, 

C OAHHaKOBNMH nepHoAamir H amnnuTyAamm. ❑ yCT6 B mecTe BxoAa 

B each Bpautaloutero BeutecTsa coBoxynHocTB npaso- 14 neBo-nonn-

pnBoBalmoro cBeTa 9KBHBaAeHTHa RAOCKO-HOARpH30BaHHOMy CBeTy 
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524 BPAIMBHHE OBOCKOCTH ROAAPHBAHHH 	 rm. xxix 

c Hone6amismn no AA (plc. 348, a), T. e. Hpautalon:semi snexTpitHeauie 
BeKTOpEd npuot1 H nepott BOAR CHMMeTpH4HU RO OTHOUMHHIO X nno- 
CROCTH 11.4. PaccmoTpHm, imam 6peT B3aHMHaA optimum 3THX 
BeKTOpOB B A1060fi TO4Ke cpeau (pHc. 348,6). npeanotionmm 
onpeaenennocTil, 4TO Va > vg. Tan Han neaaa Boma pacnpocTpaHaeTca 

c mewing!' CKOpOCTWO, TO 
AO Halton-alio° TO4KH BilyTpH 
cpeabi B AaHHMA AMMeHT (ma 
acatieT c HexoTopiam oTcTaaa-
HHeM B tpaae no OTHOIHRHHIO 
K npaHoth B paccmaTpithaemolt 
Tointe snexTpineciain HeicTop 
npaeott BOAHM 6yaeT nocepHyT 
impart° Ha 6onbutua yroa, Hem 
oxamceTac nosepHynam cacao 
itexTop nation BOAHLX camimia- co 
TeAbH0, RBOCKOCTE40, °THOM. 

A 
TeabH0 HoTopoR mimmeTpimio 
pacnononcemn o6a HeicTopa, 6y- 
aeT RAOCKOCT6 BB, nosepmyrail 
enpaeo no oTHomettmo X AA. 

peaynbnippoulee mice-Hoe Hone6aithe 6yaeT HanpagneHo no BB, 
T. e. HAOCKOCTb nonaptiamuni cgeTa nosepHynach impact° Ha yron 

( 

	

Talc 4TO pa— 	cpg tp, RAH y 
2 

	

aHanunivecooro 	Ton gm aatiaim sarmmem Higpaiicemte 
yrna nmicipoTa CBeTOBOTO HeicTopa B (PyHICHHH apemeHH t H rnyambi 
HpOHNKHOBeHHR Z AAA npagoro H macro aria: 

?a = (1)(1— 	g = 11) (t 

rae c 
HVg==r---COOTBETCTBeHHO tpaamible CKOpOCTH pacnpo-nd 	 "A 

CTpaHCHHA npacioro H nenoro impoynsimio-nonapHsocamba aria, and 
H n ---COOTBeTCTBeHHIAC nomasaTenic npenomaeHmi. 143 3THK impamm-
BHA BHAHO, 4TO yron noeopon RACCKOCTH 110aRpH3aHHH (Wm. plc. 348, 6) Ha ray6mie z / ecTb: 

— (Pg 	cct 	 la 

	

41= 	2 	2 (n 	nd)—
o 

(ng nd), c 	 (160.1) 
TaK Hag 

w 2n 	2n — 
c 	Te 	Ao ' 

rae Xe,-2111H119 BOARb1 H HaRyyme. <Pop:myna (160.1) nentaabigaeT, 4TO 
AA2 BCIAeCfB, ABB KOTOpba Mg> ad, RBOCKOCTL. ROBApHaaRHH noaopa- 

A 

348. X oilmen TeopHH apauietum ago- 
CKOCTII nonapHamtn. 
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§ 160j 	TEOPHSI BPAIMEHHH nIIOCKOCTH HO1HPH3AUMH 	 525 

tweaeTce impart° (tp d  > cpc), a atm BentecTa, ans noropbtx mg  < 
&WHO (tp d < (pp) B COOTBeTCTBHH C RaHHIDIMII clopetteae. 

6) llothame o monexplapooli nowt apauletain IMOCKOCT11 noan- 
PaCCplaleHHH 4:TeHeast 1103BOKHAH CBeCTH CB0006pa3Hyl0 saaatty 

O epautemin naocaocTH no.rtepHaammt K 6onee (Amen npoOneme 0 
CHIdOCTH noaasaTeast npeaomaeHtte OT xapaterepa noaepHeatunt ceeTa. 
TaKHM o6pa3om, aaaaea moaenyaapHon TeopttH 'Tauten/1H CBOillIaaCb 

K BbIHCHeHHIO nputent paamonte B CKOpOCTH pacnpocTpaHetuta npaeoro 
H :tutor° arid' B aKTHBHbIX Teaax. To 06CTOSITMCTBO, 4T0 aKTHBHble 

Terra cybaecTepoT B elute aux moaticintealbral, npanoll H nertoil, 
Bea() HacTepa K MbICJIM, 4TO C moaemyaapHoll TO4KH apetuta aKTHBHb1e 

Terra AOnXCnbl 6bITb RHCHMIKeTp1011161: ABC paBHOBHAMOCTH awriteHoro 
emecrea notrpoeem TaK, 4TO oaHa 51811510TCH 3epKaAbHbIM Hao6payae7 

Lamm BTOpOR H, caerweaTeabHo, HHKaKHM nepemeatemem He mower 

PHC. 350. CHMMCWH4Hble H aeammerpeaHme ma- 
aexyam Tuna C(XYZT); a— eammerptentaa mo- 
aetcyaa manna; 6 a 8— caelocaabebte) mottetlet- 

'Caitlin monegyabi C(XYZT). 

6b1Tb C Heft coememena. Line aKTIIBMIX epticTaanoa 9T0 MO/KeT 6b1Tb 

o6Happeetto HenocpeacTeeHHum H3y4eHHeM HX titopmu, Kan nomaameator, 
Hanpumep, Hao6paeceneme Ha pre. 349 apeman' npaeoro H anon) 
KBapaa *). Thole awitaabHo-cHmmeTpHtieble HpucTanammectate tOpMw 
HOCHT Haanattee saamnao.uopptux. 

AKA aKTHBHbIX mamma Hatnowe aKTHBHOCTH aeyx 3HaKOB AOKHCHO 

61,1Tb 06ycaormeHo ameammerpH4Hum trpoeHnem moneeyabl. flpeacTaane-
Hue 06 actimmeTpHtnotx monetcyaax Baum ce6e ruHpronoe nptimeHemte 
B oprallH4eCKOft XVIMHH H 6buto noacneeHo B OCHOBy crepeoxlimun, T. e. 

ymeeklA 0 npoupaticreenHom pactiptaeaeHHH aTOMOB B moneynax. 
ActuameTpun oprantotectuoc monetcya CBH3bIBaeTCH CO CBOMCTBOM aToma 

yraepaaa BCTyIlaTb B coeatmetma C mermpbme aTOMaM14 HJIN aTOMHbIMH 

rpynnamn (parocaname), nprotem B nonytnunnenca moneeyae 9TH rpynnbt 
pacnoaoacema no nepruilHam meTmpexrpaHHott nHpamtiam, B Heave 
'tampon pacnoacoaeH anon yraepoaa. Ana npocreflutex monetcya, Hanpli-
map meTatia CH4  (per. 350, a) Han mertapexxaopncToro yraepcola CC1 4 , 

143BeCTHM, O4H3X0, eemeoromecneeeme HCK11104eH451 H3 BTOCO anpaimuta 
Ilacrepn, Kona aKTHBHble apecraatua aapaterepeaporca He atmetamerpHeil 
summit citopmbi, a aHlUb aacummerpHeft coeraensuoatea rut moneyn. 

PHC. 349. Kpeemanbi npa- 
Bolt H aesoro amino. 
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BPAIIIKM1K IMOCKOCTII 110.1111P143A111411 	 [rn. xxlx 

sTa nxpammaa xo.awxa 6brrb npaannbnoR (TeTpaanp)• Ho ecnH mange 
sepLummu 3aHHTM pa3tatitt71 paamcanamm X, Y, Z, T, TO MoAeKyna (meet 
.aprcummeTpmbiti xapamTep (I Boamomana xae pa3HOBHAHOCTH, npeacTaa-
mamma co6oR aepmanblible Ra06pamtxml xpyr apyra (pnc. 350, 6 n 8). 

NioneByam caxapa H nenoro pmaa xpyrxx opramixeciox coxanne-
Rxtl coup)maT B cBoem comee He onnx, a xecxonbmo acammeTpHimmx 
aTOMOB (yrnepona; paaniumble rpyinurposma BoKpyr Tex HAM HHNX 143 
9TMX aTOMOB moryT npnBOAHTb K pa3HOBHAHOCTSIM monemyn, Amex:glum 
0211411 H TOT )K monemynsipmmft cocTaH, HO paanwnwe cTpoexue. Tax, 
AAA caxapa mowxo npexycmoTpeTb 16 paanimmx (popm, o6pa3poixxx 
BOCeMb nap (npaBNx H AeBblX) onTnaecxxx naomepos, AeRCTB11TeAbH0 
o6mappmemnux ma onbre. KaK y)Ke ynommianocb, 6onbulas 4aCTb 
011T1111eCKH aKTHBHbIX monemyn conepacHT acummeTpHmtnal atom yrnepoma. 

B macTosnuee apema H3BeCTHbl Tatum aKTHBHbIe C0eA1111eHHH, coup-
amain B monexymax xpyrxe acnmmeTplimnme aTomm (gaming, (p0c(pop, 
bop H T. A.). 

Hepsomamanbrible 110111,1TKI1 MO.neKy/151pHOPO TOAKOBaHHH onnnecmoR 
aKTHBHOCTH umenx, no cymecTsy, (toopmanbabift xapamTep H CBOAHAHCb 
K npennonowenmo, 11T0 CBH3H, cymecnortouwe B acammeTpulmon mone-
myne, o6ycnoammalor muifoo6pa3H1.1e TpaeKTopput 911eKTp0H0B, Cbie-
Hoembrx 11011 xeficTamem CBeTOBOI1 BOAtIbl. BOpH (1915 r.) nomaaan, 11TO, 
HCX0,0,51 113 6onee o6uieR moxenn monexyam, npmronmoR AAA HCTOAKOBaHlISI 
HnneaRM monemynapxoR aHH30Tp011HH Boo6w,e, MO)KHO 061ACHHTb H apa-
(Reline 11.11OCKOCTH nonapnaawm actimmeTpipmbimu monemynapdn, T. e. 
monemynamn, xe Rmerouthmll HH neNTpa cummeTpm, 1111 FIAOCKOCTH CHM-
MeTp4141. HpII 9TOM OKa3a/10Cb, max MN yam ynommiann B Havana raaau, 
aTo rum pewennn aaaatm 0 B3a1IM0naCTBIIII cHeTcwoR BOAHIA H monemynm 
B AaHHOM caymae HeAb351 npeneoperaTb wImpexTamH, 3aBHCHUMMH OT 

OTH011IeHHH 	rue d— paaMep moxemynu, a A—AJIIIHa BOAHbl. B. P. Byp- 
clam H A. B. THMOpeBa CyLneCTBeHHO ,10110/1HHAII Teoppuo, 110KaaaB, 
4TO He06X0AHMO npfituab BO BHHelaHHe He TOAbK0 9neKTpH4eCKIIH, HO H 
mar1141THbal MOMCHT, B036pKnaeMbin B aCHMMeTpHMHOII MOneKy/le nOneM 
CBeTOBOn BOAHbi. 

H3 COOTH011ie111151 (Dpexensi (160.1) MO)KHO ycmoTpeTb, nO4CMy saxama 
o BpaIneHHH naOCKOCTH noamploaumn Tpe6yeT 6onee neTanbmoro ymeTa 
ycnoaHM B3aHMOnenCTIMISIMeniny BCAH011 H MarleKyA011. 51Bnelffle BpaWRNS! 
nnOCKOCTH 110Aflp113a4HH TIpeACTaHnfleT ropaano 6onee TOHKI46 MeT0A 
tiCCae,110BaHHH, xleM npyrRe 5113/1eHHH, 3aBliCSIIHHe OT pa3/1144146 B nomaaa- 
Teimix npenomnexnw B camom xeie, AHWb camme TOHKHe nnTeprPepex- 
nnomme MeT0Abl nO3BOASIIOT o6mapywrab pa3AM4He B nOKa3aTene ripe- 

AOMAeH1151 nOpHAKa OAHOH MHAAHOHHOR A01111 (1 0 -6). MeWAy TeM pa3A11411e 
B OnHy MHJIAHOHHy10 MeXCAy /1.9  H nd  flpHBOAHT K 04eHb AenK0 Ha6A10- 
AaeMOMy 	 11,61CIBHTenb40, npn CAOe T0MAHH011 /..25 cu n 
A=5.10 -5  ex mannem ma OCHOBEIHNH (160.1) 1)=90°. Kam yaw yno- 
Mfflia.10Cb B § 157, coHpemennme cRocoom mccnexonaina 1103BOAHIOT 
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§ 1611 	MASHMTHOE BPA11111111413 11.11OCKOCTH 110113P113AHHH 	 527 

yeTaHaaammTb noimpoT HAOCKOCTH nonsipHsaumm Ame B 0°,01, T. e. 

o0HapywHTI, paamme mewAy ng H na npH6nHaHTeabHo B 10000 paa 
mefibme (paaamme a AecaTom AecaTimmom aHaice). 

§ 161. 111anumme spanleHme HAOCKOCTH noampusalum 

B 1846 r. claapaAem yAaaoci, o6HappAHTbapauxemienIMCKOCT0 norm-
pHammn B HeaKTHBHMX Teaax*), Homummutee noa, AeticTaHem MarHHT-

Horo ROAR. 3HamenHe sToroOTKINDITHABHCTOpHH@MHKHUCKUO4HTenHO 
BeAHKO. aTO bum) newe mmentre, B KOTOpOM OHappicHaaci, CBH3b 

Me)KAy OnTHWCKHMH H onewrpomarmiTHEImu npougccamH. 43apaAeft CUM 

xapaHTepHsormn aHaveHHe amero OTKINHTHA, Hume= aP4He Taarmcb 
HaMarHHTHTE. H Ha9AeKTpH30BaTb 	CBeTa H OCBeTHTb marminlym CHAO- 

By10 AHHHIOH. 13MparKeHHe 9TO, mipovem, He n0A)KHO AaBaTb nopoAa 

..a„. Moth Ativund r, 

'yr pow 

Pnc. 351. °Lena Ha6mortemia marmaHoro Hpaatemia 
11AOCKOCTH noaapHamoin. 

K HeAopaaymeHmim: Ha6m0Aaemoe name He eCTE. peaympTaT HenocpeA-

cTrmHnoro B3aHMOURCTBHH MarHHTHOr0 110AH H nOAH CBeTOBOfl BOAHN; 

MarHHTHOe nage H3MeHHeT AH111b CBOHCTBa nOMeMeHHOr0 B Herr) Being-

CTBa, C0061flaH eMy CnOCOISHOCTb BpalltaTb 11AOCKOCTE. noncipHaanim 

Ito/imam-me cDapaAea PAOHMT 6hrrb OCylMeCTBAeHO CilenrCHHHM Apa- 

aom (pHc. 	Alemcay noamcamH oaemrpomarnHTa nomemaeTcH Hccae- 
Ayemoe Teao IC, HanpHmep Hycoic cTeHaa.Ilaocxo-nonspHaoHammtl crier 
nponycHaeTca CKBO3b 9TO TeA0 TaK, 4T06M HanparinenHe awn comma') 
c HanparmeHHem marHHTHoro HOAR, AAR Hero Heo6xoAmmo npocriepaHTI, 
cepAmmHAsmapomarHHTa.:TcTaHormanoaripHamumarlyrocHcTemyHaTem- 
HOTy B OTCyTCTBHe BOAfl, MOWHO 06HappICHTb npH BKAMMeHHH 110A51 

n0B0pOT nAOCKOCTH noampHaaumH, HaftwAaembift H HamepHemmft oari- 

HIAMM MeTOAAMH. 
ROAHHeCTBeHHUO 3aKOHM SBACHHH 0MAH ycTaHowieHm euie (Dapaileem 

HaH60Aee nOAHO HCCACA0BaHM Ha pHAe o6-bexToH BepAe: yroa 

*) B Carlae OnTMCKH aKTHBHMX Tell MX eCTeCTBeHHaH CnOCO6HOCTb K ena-

mel-tam cnnumnaeTcn CO CnOCO6HOCTMO, npnapeTennoll noA AeriCTBHeM MarHHT-

MOTO non% 
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528 BPAIHHHHE HAOCKOCTH BOARPH3AHHH 	 Ira. xxix 

BOBOPOTH cp HAOCKOCTH magpmsamin nponopcHoHanex Ramie nrH aseTa 
8 eemecTee 1 H Haripsnicemiocni MaTHHTHOTO nom! H, 

pp=-- pill, 	 (161.1) 
Toe p- nocToming, capacTeplieg [Iasi semecTea H nominee Haaaamie 
nocmoauttoa Bepde. 

3nanernin p HeBeAMKH. CpaBHHTeAbH0 6o.rnanue ananemin p HmeeT CS2 
 (cepoyraepoA) H HeKOTOpble COpTa cTexaa: AAA CS 2  (B cceaToil mom El) 

p = 0,042', Am Tmice)1oro cp.rimiTa p-=0,06'-0,09', ecam 1 empacceHo 
B caHnimeTpax, a H—B spelt:lax. Rag 6oabunnicTsa Tea p eme 

mumne (oT 0,01' Ao 0,02'). Bum 'exh-
ume epaweHme o6HappicHemoT roam. 

HeT OCHOBaHlift comHeeaTbcc, tiTo 
morHHTHoe Hpauleme o6HappicinamoT ece 
Tefia, XOTH 066I9H0 B 04elib caa6on ere- 
nem. OgeHe 60AbILDIB epamemic Ha6A/O- 
ABAHCb B ogen. TORKMX n poapagmx CAOSIX PHC. 352. YAMMBITHe nyTn ceeTa 

❑ BentecTee, spaurnoniem rum- ipeppomarmmnix MeTaAHOB (Fe, Ni, CO). 
CXOCTb nonswimmer,' B pearun- B CAORX TOALUMHON 0,1p. H B none 

HOM nose. 	 10 000 spcTerton B xtenene Ha6alogaaocb 
spa:Hume B 2°. 14a 9THX AaHHbIX HOCTO-

21iHaa Bepne nag >mama paerignacb 6e1 20°, ecaH 661 MO)KHO 6b1A0 
npumemnb aamox BepAe. B AetICTBHTBAbHOCTH, OAHaKO, epamemie 
B leppomanummx maTepHaaax pacTeT nponopusoHaneno HamarmigeHmo, 
a He HanpmicennocTH BOAR. Snag epaummis yCAO8H0 CHHTalOT AAB Ha6A10- 
AaTeAH, CMorp:Htero Ba0.4b MaTIINTHOTO ❑ 0/151. AAA rpomaaHoro 60.u-
nunicTea Bei:Recta Bpautemte nponcxoAHT onpaoo, T. e. B Ty ?Ice cTopoHy, 
B Kdxylo HaBMTb1 BBTKH s)eKTpomarHHTa. Taxne semecTea Ha3b1Ba10TCH 
nonomeumesmumu. BcTpegamrcc, guano, H HeuxecTHT, spaulafoume 
B HpOTHBOTIOAOHCHy10 cTOpony (omputomemdtbse). Bce oTpm[aTertmuce 
Teaa coupon B ceoem cotraee napamarminime aTOMbl. °Ammo mHorme 
papamarmiTme Term H, cnepx Toro, BCe AHamarminime capagTepHayroTcsi 
BOAOHUITeAbHbOd epamemem. 

Hanpaenenne :Tommie AAR gaccAoro Term cegaaHo C Hanpasaetmem 
marmiTnoru Hong H ne eaeucum om nanpommtua pacapocmpaneamB 
ceema B °townie OT ecTecTsemoro epamemig, Hmeromero paanue Hanpae-
aernm B 3aBHCHMOCTH OT Toro, CMOTpHM AH Mbi BA0Ab 41.710 HaacTpegy 
nyggy ceeTa. Clew ecTecTseHHom epainemni OCHOBHaH npH9HHa , o6ycrto-
BAHBa1011051 cenemie, COCTOHT B AeliCTBHM HOAR ceeToeoft BOAlibr, nosTomy 
climmeTpng KapTHHbr 3aBHCHT OT paCII0AONCeHHH aexTopoH E H H, T. e. 
OT Haripnaernic ceeTa. B cane MaTHHTHOTO epamemm HAOCKOCTH 
nongpitaamm OCHOBH351 nplonnia [moan B JEtefICTBHH marmintoro ROAR, 
Tax HTO Hanpaeaenne spurning mantra] Hanpaeaemiem sHeuniero HOAR 
H He 3aBHCHT OT Hanpapaemig CBCTa. 

liemenctimocTe HanpasaeHtm Hpamemig OT Haripaeaung CB8Ta Aaaa 
'hapaAelo B03?dC0KHOCT6 flpHMBHHTb ocTpoymuntl ripmem AAA yCHABH110 
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§ 162] 	 CYIHHOCT6 HBAEHH51 3EHMAHA 	 529 

scixpexTa. flpH namiom paccTosmin mesury nonmcamn marHHTa ynenHne-
MAC AAHHN nyTH d CBeTa B Raw:tree nomraeTcs onaronaps mHoro-
spaTHomy oTpaweHmo (pHc. 352), BAH nem THAOHMe nonepxHocTH 
06pamia cepeopsucs, 3a HCKAKNeHHeM mecT BX0Aa H BMX0Aa caeTa. 

NlarHHTHoespawermeallanOrWMO ecTecTseHHomy 3aBHCHT OT AAHHM 
BOAHm H HeCK0A6KOviamelmeTcacTemnepaTypoft. 3aBHCHMOCTE. HOCTOHH- 

HOH Beim OT AAHHN BOAHM (nHcnepcur) mower 6MTE. npHomiweHHo 
onpeneneHa 3aKOHOM, aHaACHIPIHMM 3axoHy BHO: 

A , B 
P = —r- ri • (161.2) 

AnneHHe 4Iapanes CTOHT B HenocpenmeHHon CBH3H C 90eKTOM 

3eeMaHa. 1109TOMy MM oTsnanumem ero Teopeminecxoe HCTOAKOBaHHe 

AO cnenymuien rnaau. 

JIA BA XXX 

HMEHHE 3EEMAHA. HUME 1HTAPKA 

§ 162. Cy1RHOCT6 011.88/1HR 388MKKa 

IrCTaHOBHB B onuTax Han MaTHHTHWM spamenHem HAOCKOCTH nons-
pmausH CBeTa CB5136 meway MaTHHTHUMH H OHTHWCKHMH spneHmimm, 
(Papua nperuipHHan TaKWenonbincyBosAacTs3BaTbMaTHRTHUM nonem 
sacnesTpanbHuenHHHH.ConHHH3nocnenHaxeroonwon(1862rOcocTosn 

Ha6moneHHH cnexTpa napoa HaTpHs, nomemeHHux meway nonmcamH 
snesTpomarHHTa,npmaxmoneHHHHBUKMOneHHH BOAR. OTCyTCTBReKaBOTO 

ou TO HH 441eKTa 061ACHHeTCH, KaK MM ywe 3HaeM, HenocTa-
TOSHOCTIA0 TeXHIFIeCKHX cpencTs, xoTopue HMeAHCb B pacnopsweHHH 
dapanes (manas paspewmcsnas CHOCO6HOCTE. cnexTpaahHoro annapaTa 
npm cna6mx marHHTHux nonsx, nprimeHoammxcs HM). 

no3we, pOBHO nepes flOACTOReTHH nocne nepsoro marHnTo-
onTHnecropro OTKpMTHH cDapanes, 3eemaHy (1896 r.) ynanoch o6Ha-
pywHTI, cna6oe nameHemie ilaCTOTM cnesTpanbHux AHHHH non nencT-
mem miewHero marHHTHoro noas. B npHHHHne pacnonoweme 3eemaHa 
COOTBeTCTBOBaA0 nocnenHeft yuanosse0apanes.BnanmenunixonuTax, 
°arias°, &um ocymecTeneHoBaWHOenononHeHHe:3eemaH,spomeHa6mo-
AeHHA 3a HameHenHem IlaCTOTM cnesTpamAux AHHHH, o6paTHn Taswe 
BHHMaHHe Ha xapasTep HOARpH3aHHH 9THX AHHHH B COOTBeTCTBHH 

C yKa3aHHAMH ROpeHTUB, pasumaamero onHorspemeHno onerrpouHym 
Teopmo onTunecnnx MBAeHHH. 

Cxema pacnonoweHmi onuTo3 3eemaHa H ocHomime pesynbTaTu AAR 

npocTehinero virus, soTopuft ynanocb ocymecilmTh AAA oven'. }rasa 
seneno-rony6o11 JIHH1111 sums, CBOARTCR K cnenymmemy. Meway Homo-
camH CHAbHOTO snexTpomarmrra (pm. 353), mounter° o6ecnesirrb onHo-
ponnoe none B 10000--15000 spcTencm, pacnonaraeTcs MeV:MINK 

34 388, 2178. r. C. Jlannc6epr 
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a) 

Q) 	I 

v-dv iv4.y 

If 	a , 

V-41.! 	Vi41/ 

62 

0 

Pile. 354. CxemaTH-
mecmoe nao6paase-
HHe  (mop-
maahHoro) scp4exim 
3eemaHa: a--6ea 
110J151, J111111111 He 110- 

nnpm3oBaHa; 6—npH 
HM11 111111 ROM!, no- 
nepemHbal sq)(pexT; 
s--npm HaAWIHR 
non', npoitoabnmil 

aflext 

V 

530 
	

4BAEHHE BEEMAHA. ABABHHE RITAPKA 
	

(ra. xxx 

aHHellyaroro cnexrpa, Hanpudep regalepona rpyka 141111 Haxyymnass 
Ayra• CeRamon snewrpomarnra npocaepaell, wooblobecnewrn. Ha6.no- 

Stith,  
pffiffillt 

hattli 	1 52--  

I. 
PRIEM I  

PHc. 353. CxeMa Ha6nroxelma aciaeHna 3eemaHa. 

AeHusi He TOJIbKO nonepen marHHTHoro nom (nonepequld .9050eKn), 
HO H BA0Ab Hero (npodoAbraga 6095elcm). CaeT no-
cunaeTcH B cnexTpaabHuR annapaT Sp 6chabwon 
paapethatowen CHAN (0K040 100 000), Hanpamep 
ntlippannioHHylo peinemy HAN HHTep4leperwoHHIA 
cnexTpocxon. Ha nyTH aria nomeuutiona npHcno-
coonenna, nosaoaaxnune allannalipopaTb xaparrep 
noaspHaaum Haarmemoro caeTa(nHHaa L, manna- 
Top N H HAACTIIHKa B 1/4 BOAHN). ilOAHpH3BTOPOM 
ueTa CApICHT canto marHHTHoe none. Ana Ha6AroAe-
HNfl  CAONCHMX THROB cnexrpanbHux AHHHO 
npHxo.auTca npHoeraTb K 6o.aee CHAbliblM !AZIMUT-
HUM nonsild (onoao 40000 spcTeaorg) H 6onee mom-
Hum cnexTpaamum annapaTam (paapemmomasi cHna 
oxono 300000--400000). Tax icalc onuT npoaon- 
MeTCA HHor.4a mnoro Hacoe, TO Man= xonuen 
o6ecne4maTb X0pOLUBB ROCTOHHCTBO 11/WHHTHOr0 
nom BO spemeHH H TemnepaTypa AOANCHB RORRep-
mothamcsi AOCTBTO4H0 ROCTOHHHOR c Tem, 4ro6u 
mouno OILIO HCTIOAbBOBBTI, cnexTpanbnun annaparr 
6onbmoil paapemmowea cunt. 

PeayabTaTu, noayHaemue AAA npocTux cnex-
TpaJlbHbIX AHHHR, Hanpfimep HeKOTOPMX AHHHR H, 
Zn, Cd, CBORATCH K c.rtexpomemy. mmHg, HMe101.0851 
B OTCyTCTBHe MaTHHTHOr0 HOAA 4aCTOTy V, B mar-
HHTHOM none npeacTarmeTcH 	HpOROAbHOM Ha- 
6.1110,aeH1114 B Mae xy6.arra C 4aCTOMMH Y ---- AV 

✓±Av, npnvem nepaaa AHHHA norrapnaoaalla no 
nemimy Kpyry, a wropaa — no npaaomy; npH no-
nepeuom Ha6ameHHH nonpmeTca TpHnneT C va- 

CTOTaMli V±AV, V 11 V — 	putlem xpaftHlle AHHHH HonsipHSOBBHM 
TaK, 4TO xone6aHHH B MIX nepnemaHxympHu Hanpamenno MaTHMTHOF0 
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§ 1631 	MEMEHTAPBAR TEOPHO OBREHOR MEMAHA 	 531 

noon (o-uomnofiewrm), a HOMpHMBHO cpenueft AHHHH COOTBeTCTByeT 

xone6awifim MOM marHHTHoro ROM (fc-icomnoHeHTa). Beawnws cme- 

IlleHIN AN nponopulfoHanhHa HanpfloceHHocTH marHHTHoro HOAR. Llano- 

BM BO OHTMCHBHOCTH IT-KOMBOHeHTa B Asa pasa cifobnee, mem Immo 

/13 C-KOMHOHeHT, paxnux mestay co6o3; wipxynspHo-nonfipHsosannue 

KOMHOHeHTH nponcommoro s4xpexTa np HHIBHCHBHOCTH cormanwor 

c fr-KomnolfeHToft nonepewforo. 
Yuasamwe pacnpeaenewle HfiTeHcHsHocTe3 noxasusaeT, 4TO npH 

nepexone K nonto Hynexofl HanpaoceimocTH pacluenneHHe HcItesaeT, 
a aTom visayflaeT no ot000my HanpaxaeHnm OAHy HTymceHHTeHCHBHOCTb, 

xax H AOMMO 6b1Tb. 
Coemaluxecxoe Hao6paweHHe cnewrpaohHoti KapTHHN npfiseneHo Ha 

pHc. 354, npaxem BbICOTa AHHH# H3o6paxcaeT B auHefinom maauTa6e 

HHTeHCHBHOCTb cnewrpanbnux AHHOR. 

§ 163. amemeirraptiag Teoptig ABAeHHO 3eematia 

OCHOBbl Teopm4 OBAeHHO 3eemaila paspa6oTan Jlopewru, 6bumunft 

B xypce Hccnenosafffift 3eemalla x BAHABWHB Ha Hs Hanpaanewle. 

TeopHo sucneperuf s TOM HHAe, Kau °Ha, coenoxana 143 soewrpowfux 

npencTasnemffi IlopenTua, nossonsoa npennonaraTb, 4TO onTwiecune 

npofleccu B aTome ooycliowleHm ABONWHHeM 3MKTPOHOB. PlsarieHHe-
moHoxpomaTxmecnorocseTacnenyeTnpn9TOM paccmXTpusaTboaxpeayab- 

AMMBHHO soexTpoHa no npocTomy rapmowulecicomy Balcony, T. e. 
non nelicumem icsasHynpyrofIcHom,ausmeHeHnell3ArleHHAIWABAHRHHeM 
MaPHOTHOPO HOAR —xaK coencoluie H3MeHeHHO ABHABHHO paexTpoHa no- 

6asoiwoft CHAOR, C xoTopoll marHHTHoe none sosadiciayeT Ha fonsfy- 

Huai! sapon. 3Ta no6asosHas cHoa (nopeHTuoxa cHna) supaxcaeTcs B mine 

F 	evHsin (v, H), 	 (163.1) 

rne e—nenatunia aaptaa, v — ero CKOpOCTb, H—nanpmenuocn mar-

MITHOr0 HOAR, H HanpaxneHa BAOM AHHHH, nepneunincynspnotf K moo-

CKOCTH (V, H) B Ty HAH iwym cTopoHy B MBHCHMOCTH OT sum e H 

COOTHOLUeHM Hanpasoefulft v H li(xce EICAINHHU AaHM cncTeme CX1SPA). 

,RAA flpOCTOTbl H HarousHocTH pacxeTa pasnomm tcone6aTenbHoe 

ABH,MHHe saewrpoHa B OTCyTCTBHe HOM Ha cnenylonufe KOMHOHeHTM, 

Ha xoTopue, KaK aux° BHAeTb, MOSKeT 6fATI, paanoweHo rapmoHnxecicoe 

xooe6awle ,mo6oro HanpasoeHms. WHO H3 3THX KOMHOHeHT 

6yneT rapmomulecooe icoae6amie MOM Hanpaeoemut Hoax, a nsymx 

apyrnmil—xpyrosble pasnomepHme ABHN(eHHO, npasse H nexoe, B HAO-

CKOCTH, nepneuawcynspHon K wromy HanpawleHmo. aBRCTBHe marHHT-

Horo HOAR Ha nepBym KomnoHeray palmo Hymo,H6o sin(v, aeft- 

CTBRe NW HOM Ha opyrowe KOMHOHMTU CBeAeTCA K A06aBOMOR cline 

±evH, HanpaxneHHoft MOM panHyca (xpyrosoff TpaexTopHH) K ffewrpy 

HAN H HpOTHBOFIOAON(Hy10 cTopoxy, B 3aBHCHMOCTH OT snaxa sapona 

COOTHOMBHIN HanpasoeHnx MaMHTHOPO nom' 	CKOpOCTH ABHABHM 

(pmc. 355, cocTasnetutuft nog oTplufaTemworo sapfuta). Tamen o6pasom, 

34* 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



532 	 HMEHHE 3EEMAHA. HBJIEHHE IllTAPKA 
	

[no xxx 

Hone6aTem.Hoe ,ABHHC3H113 13(3046 110.12 ocTaeTca HeH3MeHHUM H npo,a0e-
mcaeT 41p0HCXOJIHTla C nepaoHamaebnoti gactototi v. ,1:1anaceime ece no 
KpyraM TIOA. ,aeficTsaem 110/151 npHoopeTaeT 66.matylo (v* HMI MeHb-
Lupo (v — Av) macToTy B 3aBHCHMOCTH OT Toro, yHeeammeT ea none 
HenTpocTpemineabHyro cHey, eeficmylowyto Ha 33paa (pnc. 355, a), 
Hem ymeHbwaeT ee (pHc. 355, 6). 

B COOTBTTCTBHH C STEM H ilanymeHme sapaaa, menommoutero TaK03 
yceoe<HenHoe aaHwenme, c,me aeTca 6onee cm/mew ero moacHo (Tea-
CTaBliTb KaK COBOKyllHOCTE. Tpex monoxpomaTitmecim Hanymemili pas/nu4m(41 

HaCTOTIA 	— av, v, v +-Ay), 
Kotopme MOTyT 6151TID paaaeeeHbt e ripm IlOMOLLIH coomeTcraylowero 
cnelapanbnoro annapaTa. 

B HanpaseeHHH, nepneaaH- 
HyampHom K MaTHHTHOMy 110/110, 
cneHTpaehmet1 annapaT o6Hapy-
man nepaoHama.mbHylo macToTy v, 
CooTBeTCTByIoujylo xo.rte6aHmo 
sapaea napanne.mbHo marHHTHomy 
410.1110, 1'. e. Hanymelme, npea-
cTaBesnowee co6o6 v-Homno-
Hurry; Afla apyrfix Haarlem's, 

PHC. 355.'K seemenTapHoit Teopan scpcpeliTa C HaCTOTEIMH 	Av, v—Av co- 
3eemana. 	 OTBeTCTBylOT Hoee5aHmo aapaeon 

nepneHaincyeepHo marHHTHomy 
nomo (a-HomnoHeHTE)). Tamoso o6sacHeHme Ha6.0loaenHoro BeentaHom 
HopHanbnoro TpinneTa B nonepemHom scp(pexTe. 

B HallpaBJ1311H41 800.0 MaTHI1THOTO 110/151 KOMII0HeHTa V 113113,41aTbC51 
He 6yaeT aceeacTalle nonepelmocTM caeTosux BonH, ABe npyrife KOM-
110HTHT61 v H v — AV npeacTaeaTca B BH4le HilpHyeapHo-nonapHao-
saHnoro caeTa npanoro H eenoro apamemol. RpH 9TOM B carme orpnua-
Te.711,H0r0 3HaKa aapaaa e imams 110/1HpH3all.H51 o6HapymotHaeTca y AHH1414 
plembwenHoll 41aCTOT61 (Spacmart KomnoHeHTa) (pac. 355, 6), a npanas -- 
y AHHHH yeenamenHott 41aCTOT61 (gbuosemotsaft RomnonenTa) (pmc. 355, a). 
B ceymae n0noacHTee0Horo sapmea e HanpaameHme HpyroHott no.rtapHaaunn 
y HpacHoti H poneToaon KOMII0HeHT 401DICHO 661Tb 06pallib1M. Mw 
101.11.TAH B § 162, HTO 04114T ,aaeT COOTHOUIeHHe, cooTseTcTayloutee 
ompulomenottany aHaHy aapaaa. 

,a/151 onpeaeeemal B3/1114HHE4 aapaaa Halieem 3aKOH HameneHma 4aCTOTH 
Hpyroaux xoHnolleHT amomerme. B OTCyTCTBHe MaTHHTHOTO 11 0.113 Heinpo-
cTpeminenbriam ulna, o6ecne4nealomaa Hpyroaoe amoxelote aapaaa, aa-
aaeTca Haaamynpyrwe npuTaxcelmem br, TaK HTO yreoHaa qaCTOTa spa-
niel-um 27c/T) onpeeeefieTca 143 yCJIGB1414 

br=.mw2r, 	 (163.2) 
= 	= 0)0. 	 (163.3) 

-e e 

C:1 
Meenumeoe none nanpomeeeeavepmeac 
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AAA npaBoro Kpyra br-1- miff =mw 2ar. 

TaK 11311 v9 --,  (0/ N v a  = toar, TO ypamemin npithir BHA 

mm: em u/1—h= 0, I 

mwa—ew all—b=0,*1 2 

§ 163] 	BAEMEHTAPHAR TEOPHH HBAEHHH 3EEMAHA 	 533 

Aenclinie nom CBOAHTCH K Ao6aBco4Hon cHne, AeticuiyxnuR BA0A6 

paAnyca, T. e. K HameHeHnto unTpoctpemaeabnon CHAU H, caeAoBa-
TeAbH0, 4aCTOTIA o6pauteHHH. 

2 
• 1AH neBoro Hp yra br—ev oi 	nuo gr, 

(163.4) 

(163.5) 

ffia = 	 m2 
1 e 	 ,  

	

ÌS 
m

le 	 b 	1 l 	e2H2  

	

1 e2H2 
	 (163.6) 

2 
TaK KaK /22=CO°, rAe wo --vacTota B OTCyTCTBHE MaITHTHOPO HOAR, TO 

T i' , 1 e21-12 	 1 e2H2  
Tn -1- 	2  = WCI  17 1  -4-  7 ma,up • 

%en —•—• 	overib man no cpaBliennio C ammonia. .II,E2CTEHTEAbH0, 
4 m2  tot, 

1 e2  H2  

.11.42Ke AIM Bali6o.nee immix sapsnia (s.marpoli, elm = 1,76 • 10 7  CGSM) 
H orpommax lumen nopHana MHAAHOHa spcTeAu Hu AAH BHAHMUX AAHM 

I e2
2 
 H2 	

100 0 
1  

ma ,02 e.".   BOAH 600 ;:-.-.2,3 • 109 noarium 
4 	

Ilpeneoperaa 9T0/1Be- 
00 

0 
AH4HHOH H HOMHA, 4TO 4aCTOTa W AonwHa 6wTb 110A0WHTEAbHOM, Mb! 

Hamm 	
1 e 	 1 e 	(163.7) we= w0 —  T H, wd=wo± 2 m 

H. 

Talcum oopaom, TeopHH ITHBOAHT K BUBOAy, 4TO BEAHLINHa pac-

uenneH NA 	
1 e 

bo= 	wo =27c • Sy 	
2 

H, 	(163.8) 
m 

T. e. nponomoBanma nanpHmenHom HarHHTHoro noAH H, KaK 9TO 

H 110KaBIABa9T ORBIT. liall60AbIEHE MaEHHTHNE ROAR, B KOTOphIX HUE- 

pHAOCb paCW.CHAEHHE MaEHHTHIAX AHHHPI, 6MAHOUIMECTBAEHM B onwrax 
n. .11. Hannan (1938 r.). kIM &um nonasano, 4TO itance AAA nonett 
01(0410 500 000 spcteAos co6alamaeTcs nponopmionaabBoub manly 
Ay 11 H. 

e H floilymemme mule coomouieulie A --= 71  —m  a - 	nacr BO3MO)KHOCTb 

Ha OCHOBaHHH Hameperual Av H H 8194HCANTE OTHOMEHHE elm AAR 

orrny.aa Hallam 
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salmon, nsingeHne KOTOpEIX 06yCJI0B111113BeT 944eKT 3eelealla• aTO BbI-• 
uczeame AaeT: 

e/m = 1,765. 107  CGSM no nnmepennnm 1914 r., 
elm = 1,761 • 10 7  CGSM no HamepenHam 1929 r. 

FlpH cpaaHeHHH 51IX Linen C peSynErramma namepeHun a/mile OTK/10- 
nem° KaToandx aynefl B seeelpaHeceom H marmcmom nonsx (1,769 • 10 2) 

He ocmercH comemin, 4T0 wen B none, onpeneamo- 
Lunn ero 011TH4eCKFle CBIACTBB, eCTb 9nex4poe. GAHaxo 
paceowneHne e onpenenemur elm no num !Amami+ aa-
CTaBJIHJIO nonoapeeam earcee-To npunuuneaamnie nenoverat 
B onpeneaenen no Tony RAH apyromy memay. B camwe 
nocaennHe rue] yarnuenne MeT0,11,14K14 onperteneHen elm 
110 OTKAOHe11/110 KaT0.11HbIX Ariel npnaeno K cornaCHio CO 
cnegrpanblibimil ABHHEIM11. 

14 'reopen, H man noeasmearor, wro nag Ha6nto- 
Per. 356. cipo- 11e11115I SIBBeHHTI 3eePefaHa B 0611411131X yCJI0B1151X rpeoporca 
3 n scpcpe

Ana  gr cnerrpanbitue annapami bonbinon paspetualown11 CHAN. eem aaa  
caHrynerHoil Tag, aim A = moo A B none 10 000 spctegoa pacaten-aPnarn ganmag 

= 6439 A; aeHHe nocrurae4 mem J1111116 0,03 A. B 110,151X, npnme- 
Beepxy— 	IBIBLIMIXCH Karmen, pamenneHne aocrurano 1,5 A It-Kowa:mem,  

BII143y —Cr- KOM- morao lia6/110)1aTbCA npri BOM011111 npnameHHoro cnexmo-
noHeHm. 	rpacpa. PHC. 356 BOCIlp0113130,0,11T cpororpacinni 518.1eHliff 

3eeMalia RBA JIHHNH KeaMIIH A ---- 6438,7 A (Hopmansmatt 
manner, npanem B aepxuet1 yam pncyliga naHa lt-KOMnoHeHTa, a B 
Het —C-KOMII0HeHTb1). 

3aMe4aHlle. Bonne aeranbHoe Hccnenosamie B.1111111114A marHamoro 
norm Ha 7tam(enue anegtpoHa not/animal *), 11TO HameHeHHe yrnoson 
CKOpOCTH snegrpona He C011ponommerce Hamenemiem panwyca ero 
op6Hre] r. HOCKOJIbRy paailyc op6are1 omens{ TIOCTOAHH611.1, TO risme-
HeHHe yrnoaott caopocm Ha -.±.:Ao) cOnp0a0Kaaeng HameHermem Auttea-
uofi CKOpOCTH Ha IL– v rile), a cnenoaarenbmo, H Hamel-lel-mem KII-
HeT11 11eCKOB sHeprHa snewrpona. TIpu 9TOM somfgaer aonpoc: sa cyan' 
pa6om Kamm C41.1 nponcxonwr 9TO HameHeHme sHeprum? (Cana ,Tlopena 
nepnemaugynapHa K Hanpannemno CKOpOCTH H paoom He conepwaeT.) 

CB0)114TCSI K ABACI -11M 9.1eKTp0MBIRIITHOfi imayguith. nyCTI, 
B OTCyTCTBHe marHumoro Hong CKOpOCTb snerrpoHa Ha opowre obula 
17PI4 BKJII04eH1411 marmimoro 110.7151 as TO spew), BOKEI HaripmeHHocrb 
HOAR mamma OT Hy/IA )10 H., netIcrayet anegrponaluxyu(aa CHM. NH-
.113/1011414, T. e. auxpeaoe snegrpunecgoe none, JIHHHH gomporo pacno-
110)1(CHM B 11/10CROCTI4, Bepfle11)111KyaRpHOI1K Hanpannemuo 113MeH5110111eTOCA • 

*) Cu., Hanpnmep, 3. B. W110.115 C K BB, ATOMHBA 43413111(a, T. I, H3,11• 3, 
crp. 507, rOCTeX113)131, 1951. 
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§ 1 64] 	AHOMA.16Hbln (CAOHUIbIte 944EXT 3EEMAHA 	 535 

mannumoro noToma. 310 none neficTeyeT Ha snenTpoH H B cnny caoero 
nHxpeBoro xapamTepa conepwaeT HenoTopyso pa6oTy nawe npH samnHy- 
TOm nyTH snerrpoHa, HameHan nimenttlecmyso sHeprkno ero op6HTanb- 
HOT° AB10KeHH6. 

IVIO)KeT 661Tb, HennwHe Hanommurs, 14T0 conepaseHHo TaK XCe pas-

pewanaca H non06Hble scawysnmeca snepremosecmne napanoncbs B snenTpo-
nsusabome. Hanpumep, yneannemse nisHeTnnecnal sHepriur marsurra Ham na-
TyLunn C TOICOM, npnX0)1511101X B none6aH0e*) npn Hanowerunt nocToaHHoro 
marsurrHoro HOAR, eCTID Tanwe pesynbTaT snewrpomarmanoli um:Lyn/1H. 

§ 164. AHOMBAbHbla (cao)KnbiR) eacimpenT 3eemaHa 

0 IIHCaHHbill Bbitlie THR pactuennemin — 'cps rs neT 113 any x a-KOMI10- 

HeliT H OAHOP It-KOM110HeHTM—Ha6monaeTca, KaK BbIFICHHJIH nanbHefluthe 
Hccnenonatrun, npahHe peJlICO. OH xapanTepHayer ripocTbse cnemTpanbHble 
JIHHHH, Tax Haamnaemble cullusentrate 
.1141111411, npencTannatounie C06OH OKFly 

OnpeKe.TeHH3mo, ripaKT414ecKH m0H0- 

xpomaTtnecKylo, sonny, H HaabusaeTca 
nopsasbnuAt pacuyettAenueAt. rpo-
ManHOe 60,11641111HCTBO cnenTpanb-
HbIX J1HHHH Ca0B040; OHH npencTaanntoT 
co6on sityntmuttnembt, T. e. COCTOET 143 

.14ByX 141114 HeCKORbKHX TeCHO pacnono-
WeHtibiX cnenTpanbHux AHH1411. lipo- 
CTUM myabTHrineTOM—nyn.neTom— Pile. 357. CAM- Pae. 358. Cama- 

H61r4 	94BpeKT Hurl aflexT 3ee- 
inBaneTCH, HanpHmep, MCCJITali 3114H1151 	3eemana 	Toui 	Malta. Ana cert- 
HaTpHa, npencTanamontan co60P napy Ay6nera HaTpna; TeraxpoMa;BHH- 
/MHNP D1 H D2, KJIHHa BOAHm xoTopmx Bailey — ny6neT By -- ileTbipHa- 

	

o 	B 	oTcyTcralie AUarb a-Komno- 
ownmeTcH Ha 6 A (AD, = 5895,930 A nova, Beepxy — Hein, Bsepxy — 

paCuyenneHme B 	 E 
XD,L= 5889,963 A), ripHyem 101Telf- martian-10m HOlfe. 

CCMb 
LICHT

Komno- 

CHBHOCTI,  .1114114114 D2  B ABa pasa 6onbuse 
Amin D1 . Hepenmo acTpegascrrca 3Ha46TeAbH0 60aee 010Malble My/16TH-

COCTOSKile 413 mHornx KOM110FleHT. B03AenCTBIle MarliBTHOPO 

HOAR 418 9TH MyJibTHrifieThi naeT ropaano 6onee cnownyso mapTHHy 
paculenneHnn, nem Ta, 410 onswaHa ebnue. Tam, ny6neT HaTpna pac- 
usennaeTca Tamim o6pa3om, 4T0 al4HHA D2  naeT 6, a althlie Di  — 

4 KOMII0HellTbi. 11aCTb 1,13 mix SIBINeTCH Prt-Komn0HenTam41, 98CTb ci-Kom-

noHeHTamm, paanwthyrumn TaK, tyro K/13 0aH14X pacusenneHme 6onbase, 

a A./151 ApyrnX meHbuse, mem Hopmanbnoe pacinennenne B TOM we McNiff-

HOM noise; HMTeHCHBHOCT6 6 - KOMII0HeHT TBKOBa, 4TO 

CmeCb BCeX .111111 lin A aeT HenonapnaoaaHHHIA CBeT. PHC. 357 nary 40TO-

rpa4m4H onvicanHoro pacruennebnin, a pic. 358 noscaabthaeT eine 6onee 

*) 06m4nno Ha6mosswoutancn yerallorwa no non) eCTb BT0p1411116111 944eKT, 

pe3yabTaT Tpeann B nonummucax, npinem sothentnecicaa sueprins Kone6atilia 

nepexonser B Takao. 
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CAOWHUR cayman. Ha 9TOR toTorpaimm mo6paweHa ma H3 AHHHR 
cenTeTa xpoma, pacnaxammagcm ma 21 momnoneHTy: m HHwHeft macTm 
Intrypu H3o6pmeHN 14 C-KOM110HeHT, a B sepxlieft —7 IT-KOMII0HeHT (Ha 
penponyminn HemoTopue Hanoonee moue momnoHenTm BHAHU nnoxo). 

CAONKHOCTb mapTHHu °Toro ali0AtailbilOW meemaH-314xpexTa He c.v.- 
manHum o6panom cmgaaHa CO CAOHCHbIM XapaKTBp0M AHHHH B OTCyTCTBHB 
hHennuro marmHTHoro nom. 061nag HpHWHia immure TOM 06CTOATeAb-
cme, LITO 9nexTpoll, xpome ero aaexTpnmecmoro sapm, cionmeT ewe 
m onpexeneHHum MariiHTHMM MOMBHTOM. B3aHMOAeRCTBHe 9T0r0 marHmT-
Horo momeHTa C MarHUTHUM nonem, rocnoxtrnymmum mHyTpm aToma, 
npHsoAHT K CAOWHOR cTpyxType cnexTpanbnux AHHHR, a B3aHMOABR-
CTBHC ero C BHeWHUM MarHHTHMM nOKem—K CAWKHOldy HAN aHOMaAb-
Homy paCulennemu0. YLICT STRX B3aHMOAeRCTBIAR BO3MOHMH TO4bK0 
C HOMOULIDIO KBaHTOBORTeopol.ToabxoKBaHTOBaa Teppng xana Tame-
TB0pHTeAbH0e TOAKOBaHHe aHomaabnomy 441exTy BeeMalia, BbIRCHHB 
OAHOBpeMeHHO H npummily cnommon cTpyxTypu cnexTpanbmmx AHHHR. 

flpocTon, 	HOpMaAbHMR944eXT 3eeMaHa TaKWW, KOHeHHO,HCTOA- 
xosmRaeTcR KBaHTOBOR TeopHen, npHmem nonygeHnin c ee ROMOIUWO 
penyabTaT comnmeT c peaynbTaTamn npocTon TeOpHH 59pBUTUa. 3TO 
connaneHme nmeeT caymannun xapaxTep, HO °Ho curpano mpeumumanHo 
samaTo pomp B pa3BHTHH mnexTpomHon TeopHH. BnecTgEnee o6161cHeHme 
upocToro 944eKTa 3eeMaHa C nomombm 9AeKTp0HHUX npeuTamneHHn 
ABHAOCID mum Hseenamocureepenmenbnux ycnexom, moTopue He 6unn 
nomoaeoneHm H Torxa, norxa xaabnenuune Haftomernm noxaam, 
mnaenne ogenb macTo nmeeT ropam nonee CAOHCHNR xaparrep. Coxpa-
HRH arbucHeme, xaHnoe saexrpoHHon Teopmen, 9TH nonee cnowHue 
cayman oTHem K aHOMaAbHMM, Torn Kax B AeRCTBUTeAbHOCTH OHM 
npexcTannmoT 6o.mee oftee gmaeHme, a cHopmanbnunD *luta eCTb 
ANUM macTHmn cayman ero. 

§ 165. 05pam.111 scfmkeicr 3eema6a. Ero Cann c maamem 
Oapues 

944exT 3eemana yxanocb HaonmaTb H Ha AHHWIX nornowernig 
(o6pammuft 45(fiewm 3eematta). Ecnn a6coponpymmee memecTmo, Ha- 
npumep napu meTanaa, nornomaxme peaxymcnexTpanbnylo ANHH/01, 
110MeCTUTb mewxy HOAKWaMH snexTpomarrurra, TO BHA cnexTpa morn°. 
tmeHng 6301eT MeHArbCR npu BXAMIWHHH marHHTHoro moan. ilpH npo- 
A0A6HOM HaonmeHHH B OTCTICTBHe HOAR na6almeTcg peamag AHHHA 
noraffigemm npu BKAMWHHH MarHHTHOPO nom oHa namengeTcg AByMA 
AHHHAMN noraoutemia, CABHHyTIAMH B oonacTb 66AWHIDC H MBHULIWC 
AAHH BOAH CHMMeTpIWHO no o6e CTOpOHM OT IlepB0HatlaabHOR AHHHH; 

9TOM BBAHHHHa CABBra paCTeT Hp0H0pLWOHaA6H0 HaflpHWeHHOCTH 

*) Bencepento Twocb Ha6AmAath o6parliblif sOexT 3eemana m Hew-ropmx icpmcianaax (KCeHOTH; TH3OHHT), moropme xapaxTeranymcs Lc/Jake 
y3ICHMH nonocamm rtornoumum, oco6emo npu MUKHA Temneparypax. 
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marHHTHoro nona H H OnpeaeMeTCH OnsiTb TeM Me COOTHOIlle-

HHem (163.8): 
1
z 
 e 
m =_-_ 	4

H 	 (165.1) 

cny4ae AHHHH, coontenTHroLueil HopmaabHomy 949(Delay). flpH 110- 

nepegHOM Ha61MaeHHH nepHoHamanbnaH AHHHH nOTAOLHeHHH conpoHo-

HcaaeTcH aaymH apyrumH, pacnoameHammH no o6e CTOpOHbI ee Ha pac- 
__ 1 e 

CTOHHHH ba==.7.71:7271/7. rarreHCHBHOCTb nornomeHma Ever =nicer:, 

OT xaparrepa nompHaawin clam:outer° cum. 
TeOpeTHWCKHfl CMUCA 9THX HBAeHlin nem nOHHTb. 110A, nencTnnem 

maTHHTHOTO n01151 MeHH10aCH CO6CTBeHlible nepH011b1 KOAe6aHHH aTOMOB 

G 	D 

Ne. 359. Xoa KpHBOH AncriepCHH B 0TCyTaBlie marmiThOr0 
non (cHaounian xpimaa) H npm mariwTHOm none (xpHBaH 

1—ma ayma, nonpH30BaHHor0 no aeBomy xpyry; Hinman 

II-- ma aria, nOnpH30BaHHOTO no npaBomy xpyry). 

B, caeaonaTeabHo, non:pace:me atnitai noraouteaHH. Ha6moaeHHH B np0-

a0AbHOM HanpaaaeHHH no:cam:Ham, MTO cooCTBeHHMe gaCTOTW, COOT-

BeTCTify10111He npaBoMy H aeHomy apamemno, cmeinamTca B paaHme 

CTOpOnbi.9THM 06CTORTeabCTBOM yCTaHaB1HBaeTCHCBH3bMeWay anneHnem 

3eeMaHa H Hanel:Hem 43apaaen. Tax Hu noicaaaTeab npenomneHHH aarilicHr 

OT 6AH3OCTH naCTOTM mccaeayema BOAHU K CO6cTBeHHUM nacToTam 

semecTna (gum ancnepc*, TO, CaelLOBaTeabH0, 110A nencTmem 

mar:inn:or° HOAR HamemeTcH H noicasaTenb npeaomaema, npHmem pa3- 

AttfitiO aim npaBoro H nesoro aria aaHHoil macrom. 
14TaH, non nertcrnem marmiTHoro 1102H boanincaeT ABORHOe (Bpa-

maTeabuoe) ripens:mm:94e; T. e. coraacHo Team,: 43peneng HpauteHHe 

n10CHOCTH noaapHaauun (nnethre clTapa11es0. 

Ha KpHBOn ancnepcnn (pHC. 359) COOTHOuleling npeacTaanenm B npe-

yBeanHermom macurra6e. Kpmeas: / noHaableaeT X011 nonaaTeaa npeaom-

aeHHH B MarHHTHOM none 1L2' aria, noaspH3oBanHoro no aesomy Hpyry, 

a Hploam //— AnH 
an, noaRpHaoammoro Hnpano. 14a mepTeaca. HCHO, 

1110 AAA KaK0A-HH6yab antibl BOatibl 1. B MaTHHTHOM none nOHBAReTCS 
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SIBKEHHB 3LEMAHA, HBKEHHE IIITAPKA 	 Ern. xxx 

umo9Hoe apmgaTenbHoe npenomnerme. 30exT TeM aHatulTenbHee, gem 
&Time X K Xo. ilefIcTaHTeusHo, B61111311 C06CTBeHHMX KITHH111 a6cop6u101 sflexT epameHum oco6eHHo aenux. Ho uame H orieHt. Aanexo OT coo-
cTaiolux vacToT moneHue nerxo Ha6amuaeTcm onarouapa gpeaabolath/o 
60:11,11108 HyBCTBHTellbHOCTII MeTOKa apautemol IllIOCKOCTI1 II0J15113143a4IM (CM. § 160). 

§ 166. Raxerme.EUrapxa 

ftnerme 3eeMaHa C nonHoR HCHOCTbRT" noxasano, 4T0 OCHOBHMM 
snexTpuvecxum anemeHTom, onpeuenmomm onTumecxwe caotIcTaa aToma, 
ABAS1eTCH enexTpoH. ECTeCTBel1H0 ONCHKaTb, 9T0 H snexTputiecicoe none momceT BO3Ke8CTBOBaTb Ha 9acToTy ficrlymemoro caeTa. OuHag° npo- trag TeOpHH, OCHOBaHHafl Ha 9111X COO6paHCCHHHX, opHoo,auT K HeCKOJIbK0 Heommaammm peaynbTaTam, noaaamaan, 4T0 rapmoimeme xone6aHme 
He meHmeT caoeft nacToTm non, uencTeuem mexTputiecicoro nona B 

°TAN-. 1111e OT norm/lel-tun rapM0HIFI0CK0r0 OCK1111.351tOpa B MarHHTHOM none (CM. ynpaa(HeHHe 206). 
Cps' no 

MOHOXp0MaTHHHOCTH ClleKTpaRbHbIX JIHHILN, KOKe6aH1/11 %Tex- 
, 

Tporm B aTome oveHb 611143K41 K rapmonnecialm, H 60.71611111HCTHO 011TH- 4eCKIIX mnuelmil B RepBOM HpHont)xemot X0pOLUO FICTOKKOBbIBaeTCH Ha 
ocHorie HpeucTaxaeHum o rapmoloolecxom mone6alum. EcJW we aplomb 
BO BLIHMaHlle oTcTynnerme OT rapmoriquotTa, nonaram, HTO culla, AO-crepoutam Ha 9J1eKTp0H, BHyTpH aToma eCTb He ± dr, a (±: dr + dr3), TO yxaaaHHam Teopum neer He60niunoe pacluenUeHHe cnexTpanmmx 
KBHBO, nporropaHoHanhHoe xeaupaTy enexTpuvecicoro noels, a Ammo, 

de2  Au) -- 
2ngma 

0, °vex', manoe no cpaameHmo c m H  nawe KKR 60nmmum 
KOCTHHCHMIAX (tonal • 

Ha B031110)KHOCTb Taker() 13.111151H1151 snexTploiecaoro 170J151 yxaaaa •0FT, KOTOpb1fl He mor, OKHaKO, Ha6mouaTb 9TO menerme away Tpya ■ HOCTH coauaHum B paapmuHon Tpy6xe 6oubworo enexTpiplecxoro foam, 
xoTopoe Heo6xoutimo AAR ycnexa °HMI& 

WTapK (1913 r.) npeouonen 9TO aaTpmeHme H oTxpran meneHue, HaasaHHoe ero HmeHem H coacem He noxowee Ha npe,ackaaaHHoe dpor-
TOM: meneHue B Houopoue 6rano ropaauo cunbHeeomomaemoro H, xpome Toro, OKa3aA0C6.3aBHCRUAHM OT nepeoa cmeneuu HanpmmHHocTu noun E (aameaRbat s4xpexT). 

OCO6eHHOCTb yeTaHOBKH WTafixa. Ceetierme rasa apaa-
paaHoft Tpy6xe conpoaowuaeTcu 

CHAbHOR HOHH3aLIKeR, onarouapa vemy 1111T BO3MONCHOCTH nouuepmamaTi, BHyTpH Tpy6KH CHAbHble /10.1151. WTapx Hawea BbIXOK: CHJIbliafl HOHII3a11,1151 H cHeyeHne cocpeuoTolleHbi B OKHOR 4aCTH Tpy6xt), a CHIlbH0e none CO3KaeTCH B upyroll HaCTH, rue HeT HOHOB N rue, cneuoaaTenbtio, yuaeTcm noaaepgmaTb 6oabinoe Hanps1- 
mceHue; pa3HOCTb KaBJlelffin nouuepmomaeTcs) OTKaMILOft, ammumecg ace 
macTuum nnoagng gepea ornepcirgg (Karming, pc. 360). 3a3op EK °gem. 
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§ 1 661 	 HBAEHHE 1UTAPKA 
	

539 

man Oxon° 1 nu°, Tax 4TO none e iconneHcaTope EK oxono 

100 000 elcm. 
B sTon Tpy6xe Ha6monaeTen nonepetnunll sclx0exT. CneunanbHan 

yeTaHoexa naeT npononbHun stOexT (Ha6inonaTh mom, HanpaeneHna 

11017pelleHde 110517,009HUO 

PHC. 360. Cxema Tpy6KH KKH Ha6monemin sflexTa 

nemuennn HaHanoeux nysetl Heab3H, moo Renenue ocnoncHmeTen 9€14eKTOM 

aonnaepa). 
Peay nHT aTu 	H Bonopon a. llpH nonepequom Ha6nionemin 

KaH(Kaa IIHHHH pacnanaeTcs Ha pan 7c- H a-KomnoneHT, pacnonon(emmix 

(e nepeom npOnnweHHH) CHMMeTpH4H0 K HCKOKHOR AHHHH Ha paCCTOSI-

HHRX, xpaTHmx HexoTopomy MHHHMaAbH0My paCCTOHHHIO, nponopuno-

Hanbnomy nuptial cmenemu HanpnaceHHocTH Hons. LIncno KomnoHeHT 

gafian. 

flennema 

y 

PHC. 361. Paauennenne JIHHHA crimp eonopona B snexTpunemom none. 

Ann xawnon AHHHH eonoponHoro cnexTpa pasnimo H nonnnHaeTcs 

onpeneneHnon aaxonomepHocTH, CBR3aHHOR CO cnexTpanbHumn aaxono- 
mepHocTamH. 061.aan mapTnna pacnpeneneHnn HHTCHCHBHOCTH 04CHla 

mama (pnc. 361). 
KRaCCH4CCKaH TCOMISI (CM. Bblille) He B COCTOMHHH 061KCHHT6 34:1- 

dpeKT ilono6Ho aHomanbnomy sOcliewry Beemana generale Ithraptca Tpe- 
6yeT Ana ceoero 06IHCHCHHH ymeTa 3aKOHOB CTpOeHHH aToma, T. C. 
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540 	 HBAEHHE 3EEMAHA. HBAEHHE HITAPKA 	 [r.. xxx 

KBaHTOBNX 3aKOHOB. KBaHTOBaLl TeopHa MBAeHHH, paapa6oTaHHaa nno- 
CHWACTBRH (EhnnTeRH—Llisapurambn, 1916 r.), ynoanemomenmo 
06IRCHHeT ace ero 0006eHHOCTIL TaK)Ke ynosneTsomeamo 06IHCHeHO 
TO 06CTORTeAbCTBO, LITO npyrHe snemerru, OnanawulHe 6onee mem 
OAHHM 94eKTp0HOM, He HOKa3NBWOT Aline/RIOT° 94)(PeKTa UlTapKa. 
llommaaHHufl ATOM realm C OAHHM 9AeKTp0HOM, Hao6opot, naeT 
AHHeRHufl *pent noao6Huft sclxpexTy B aortopone. 

Kaupamnufl 944eKT, npencxaaaHHO (PorTom, 6un OTKpUT 3Ha-
4iTeAbH0 nommee (1924 r.) H CBH3aH npH nomonm HOJIHOII TeopHH 
C inme9Hum 90eKTOM UlTapKa. rpy6oe Ha6monefule dAHHHHH snenTpH-
qeCKHX nonefl Ha cnexTpanmue AHHHH Honopona BO3MONCHO B num50 
paspanmon Tpyone 135AH3H Katona, rite rocnoncmymt CHAMBle noila 
(Me roa Jlo—CypAo). 

BAHHHHe mewnymonenympaux snenTpnmemx Ilona npomumeTcs 
B pacinHpeHHH AHHHR H B 0610BINX yCAOBHHX paspaaa. 
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°TREY' X 

stkErICTBIN CBETA 

I3ommeficume cmeTa Ha memecTmo COCTOHT B COOOKLeHHH mTomy meme-
CTBy ameprmm, npumocumacmeTomoft monHoft, B pemynbTaTe gerOmoryT 

BO3KHKHyTb pa3Noo6pa3m6le 94X0eKTN.TaKOM o6pa3om, nepmmtmum npo-

meccom amaeTca nomouyettue cBeTa. 
Ilornomemmam cmeTomam sHeprim B camom oftem H mam6onee pac-

npocTpamemmom carme nepexommT B Tema°, HeCK0a6K0 momumas TeM-
nepaTypy mornontammero Tema. Ho mepemmo AH1116 macTb CBeTOBOa 
smeprmm nepemommT B Temno, Apyrau we ucnblTuBaeT mmue npempame-
HIN, summum Te HAN mmue dacnoun cum. B macTommem mum mu 

me 6ymem paccmaTpmmaTb Tex caymaem, morma BpesynbTaTe BOWletiCTBIN 

CBeTa Ten° CaMO CTaHOBHTCH HCTOMOKKOM H mcnymmeT CBeT CO6CTBeHHOH 

. HAH mumptmemmotl qaCTOTN. Matt!,  TaKKX npomeccom (manymemme 
waemiux macToT) ouna paccmoTpema B oTmene IX (paccemmme mum). 
ilpyram macTb (143arleHlie C06CTBeHHNX 4aCTOT) 6ymeT paccmoTpema 

oTmene XII, nocanmennom mcnymmmum cam Opayopecmemmmw time-
(popecmemumm, pemomamcmoe mcmycmamme). HacTonuon we Innen nocna-
men nonpocam npespantenna caeToaon nneprnn B mexannnecnym snep- 
• 9aeKTp0HOB O1OT0944NKT H mmaemme KOMOTOlia) HAM Ica HOT40- 

tualcnueft cmcTemu (mamaemme cmeTa), a Talume pamammium 501144eCKIIM 

AeRCTBINM cmeTa OPOTOXHMHS, cOoporpacpa, 4wauoJIorHMeCKaR ORTHKO. 

rJ1ABA XXXI 

4)0TOWIEKTPWIECKHA 34,4)EKT 

§ 187. BBegetnie 

Cpemm pammoo6pa3mnx umneHmtl, B KOTOpbIX OpOHBaffeTCSI sommetIcTmme 
cmeTa Ha memecTmo, camoe maxame mecTo mammmaeT OomossekmpuBecuuti 

a0gbelan, T. e. mcmycmamme 9aeKTpOHOB BelKeCTBOM nom mencTmmem 

cmeTa. ganome 9TO npumeno K mpeAcTammemmo 0 cBeTOBNX KBaHTaX 

curpano mpemummatImo BMKHDO ponb B •pa3BMTHH compememlux Teope-

TINeCKHX mpermTammemmg. C Apyro4 CTOpOHN, CPOT09neKTpH4eCKHA 

sOenT mcnoribnyeica B clpotoniteicrpmnecnux naementax, 110aMMUKX 

OCKa104HTeabH0 mmpoxoe npmmememme B pammoo6pammethumx oftacTmx 

maymm H TeXHHKH H o6eulammumx eme 6onee 6oraTue nepcnemTumu. 
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542 	 4,0T09.11EKTPINECKHH 94/4/EKT 
	

[r.q. xxx? 

OTKpb1THe cieproacpcpenra cae,ayer OTHeCTH K 1887 r., Lorna Cepa 
06nappxfin, 4TO oceemenne ynbrpacknoneromm CBeTOM snewrpgaoe 

HCKpOBOTO epomencyrna, fiaxonente- 
roce non nanpfoxeenem, 06;1er-feet 
npocicaxneamie nexpm mexcay HHM11. 

MON<H0 na6monarb 	cnenyamnem 
nem() ocylnecrellmom onbrre (pmc. 362). 

flenenne, 06Happeemnoe repuom, 

Benetuma nexpoeoro npomemyrna F 
non6npaerca raxnm 06paaom, 4TO 

1311C. 362. Cxema naornagenmn 	B cxeme, coctoeuAen H3 TpaHCCI3Ophia- 
Topa T H nowaencaropa C, HCKpa 

npocnanneaer c rpy.aom (onim-flea paaa B mitnyry). Ecan OCBeTHTb 
enexrponbi F, Lunar-lime H3 1111CTOTO HHHHa, CBCTOM pryrnofl namnu Hg, 
TO paopma HoHaeliCaTopa 3H11414TeabH0 06nereaerce; ecxpa naelmaer 
npoceaenearb A.0130AbH0 macTo, ecan, KONe4110, MOIHHOCTb TpaHapopma-
Topa ,aocTaTomHa AAR 6b1CTp0H aapenn xoenencaropa C. nOMeCTHB 
mexcay namna H HnexipoHamn F crenno 0, MN nperpaKaaem Aocry0 
ynbrpailmoneromm nyeam, H NI1J1e-
HHe npeRpauiaorcm. 

ClICTeMaT144eCKHe HCCAUOBAHITH 
raabBAKC8, A. r. CTOACTOBA H 
Lipyrnx (1888 r.) BbINCHFIJIH, 4TO 
B enure repua Ae.110 CBOAIITCA 
K 0C1106011010HH10 aaptaos H3 9XeK- 

L__41010 rponon non nencrenem ceera; no- 
nanae e seexrpneecnoe none mewny 
sJienrponamn, septum' STN ycHo- PHC. 363. Cxema ortbnon CTOneltula no 

Ha6magemno cpotosqnbena. aneHrpnge- p5nOTCH, TIOHH3y1OT 0KpyNCHIOINI14 
CicaN Neuf, cOCToNT 113 6arapee snemee- raa H BblabIBMOT panne,. 
TOB 	Hoagencatopa C, 110110)KnitabH0 A. r. CT011eTOB ocymecrenn aapalmeunan mamma Horoporo c,ge-

OnbiTb1 TIO 11POTO9CIMPeKTy, npmmenge flan B npononotwoil emu. Cner 
enepowe ne6osbutue pa3HOCTH 110- npoxortor mepeo ngeihni npononotmoro 

sneHrpoga 	emaer ea OrpinTaTeabH0 Tel-Iwo/los mexo,y snacrpaaa MR. sapHxcennyio maenwxy. toning peril- 
cnOBTOpHA B Ha411Ae 1888 r., — 	cring:HrercH rananaHomerpom G. 
1111111eT 	CTOJleTOB, — efirepecnble 
OnbiTb1 repua, Benemana H 36epra, ream:lance OTHOCHTeAbH0 Helicrinm 
.rtrieti Ha anewrpmeecnne paapenbi Bb1COKOTO HaTIpANCentifl, 	133AyMal1 

riartrIVITCH AH nooloi5noe neficreme npn snexrpneecree CJIH-
6mx noremmanoe... MOH nonbrrna emena ycnex mane OXHAHHIIHN 

CXebla OribITOB, npameneneaa CTOJleTOBLIM, Hao6pawena Ha pnc. 363. 
OCHOBHMMH peaynbraramn AeaosaHITH CTO.NeTOBA, COXpaHHBITIHMH 
cane auaeeline H AO Hauler° epemenm, 6b1J1H cnea,poume 3aKII10- 
Alum& 

*) A. r. C T OA e T OB, 1436palillible c011iMeHMT, rOCTeX113AaT, 1950, crp. 191. 
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8 _ 1111111111 4.  

PlIC. 364. Cann Ana Hccae- 
A0BaHNH 3aBHCHMOCTH 4)0- 

TOTOKa OT nanwnicerniii H 

543 
§ 1681 	 BAKOHL1 ca0T09.4)EKTA 

1) Hal460Hee 
sflettimmo Hefty:trot yabTpulmoneToeue arm, 

noraomaemme Tenom (doem cneKTp o6Hibmee TaKHMH ariamft, Tem CHAb• 

Hee HalcumeD). 
2) CHAa CPOTOTOKH 

nponopILHOHaIlbHa yseattgettmo OCBellieHHOCTI1 

Tena Opaspstacatoutee HetIcTsite Rim npcomx pasHux ycaormsx npo 
noputammamto stteprtm aximmux Arlen, na.amoutHx Ha paspsoaaemyto 

nosepxmocTE.O. 
3) [Ion HeRcTsHem cseTa ocso6oxamoTco ompugamenbritie saptutu 

(nenTime artefl eCTb cTporo yHanoanpHoe, 110J10)KHTeAblib1H sapta 

ariamn He yHOCIITC51. Ho scat seposaftocTH, Hamcyuteeca sapnacetme 

Het1Tpaabmax Te11 artamit 061:41ClifleTCH TOR ate npHmmo#u). 

ECJIH, Hanptimep, 11.1411KOBy10 IlnaCTHHKy, COeJaHHeliHy10 C 9.fleKTP0
- 

 CK011014 H aaptoicemaro 
OTPHHaTeAbH0, OCBeTHTb yAbTpal:PHOneTOBbIM 

CBeTOM, TO 
samcrpocHon 6ucTpo paspnacaeTcn; HO Ta ace InlaCTHHKH, 

sapsoaeHHan no.nonurreabuo, coxpaaneT csot1 saptm, HecmoTpn Ha ocse- 

tueHHe• 11pH 
TlltaTeAbHOM Ha6J110Ae141114 (9J1eKTpOCK011 60116111a HyBCT-

BHTeJlbHOCTH) MOHCHO 3aMeTHTb, 9TO 
Hesapsotcemian 

T. 

naacTumca neT 
non HacT 

Heftb 

cvmem ocseutema sapsottaeTcsi nosoicumefibtto, 	e. Tep  

03041X oTpHaaTeabmax 3apHA0B, 
nepsoHaHanbHo Het1TpaaHsosasumx ee 

110AOHUITeAblibItl sapsm• 
Heacoamco neT CIWCTS1 (1898 r.) JleHapHom H TOMCOHOM 61,latt 

npousseHetna onpeHeaetna —m 
Has ocso6ontHaembix sapsmos no OTKAO-

HeHHIO 14X B saexTpitHectcom N MaTHVITHEIX T1OJIHX• 3TH Hsmepetnos Hann 

li1/1 — sHamenue 1,76 • 10 7  CGSM, AolcaBaB, TaKHM o6pa3om, 11TO 

ocuo60NcAaemsle cseTom oTpintaTenkable saptabt cyTh 9Aetemportu. 

§ 168. 3alicami tpoToachcbewra 

a) Tog nachuuemiu. Thin HccaeHosamta CHAbl CPOTOTOKa npume-

nneTcH °ohmic. cxema, cxo.aman co cxemot1 CToaeTosa (pHc. 364). aaeck 

P-- ocsemaeman naacTmuta meTaaaa, N —BTO-

pa51 1111aCTIIHICH, npHcoeamnetman smecTe c nep- 
gepes raabsaHomeTp G K COOTBeTCTBy10 11111 M 

noatocam 6aTapell B. 3.neaTpotthli.ocs06o8aae -

table CBeTOM 113 P, not' HeticTsHem 6aTapeH B 

HecyTcn K N 14 Aaaee caeHytoT no npoBoaam 
Hepes raabsaHomeTp, aambacan TOK 6aTapevi B. 

nue nepswe HccaeitosaTean o6Haprtaut, 11TO 

snamme B BbICOK011 cienetut 3aBHCHT OT itil-

CMOMbt ocoemaemoll nosepxttocTH. IlosroMy 

TOHHble 011b1Tb1 npoussoHaTcn co cseaum no- 	mu nen. 

BepXHOCTHMH, T111aTellbH0 omumetmumn mexa- 

mytecaum nyTem HAN, 
eute arum, o6paaosamtumn nyTeM neperomm 

meTaaaa B saxyyme. BbICOKIIR 
satcyym nouepatHsaeTcn meatHy samc-

Tpottamn P u N BO spems Hamepoon, H6o npacyTcTsHe rasos moaceT 
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544 OOT09.1KKTPH9BCKHff 9nEKT 	 [TA. XXXI 

CHAbH0 H3MeHHTb CBOIICTBa HOBepXHOCTH H , EpoMe TOFO, OCBON(HHeT yellow's! shmoAa H nepegoca aapaium. Ilomepusasi ocaeuReime no- 
CTOAHHLIM H mameling Hanpam

: enne 6wrapen B, MhI 6yAeM B H3BeCTRMX npe,aenax H3MeHSITb CHAy Toxa B raabsaHomeTpe. Ho ecnu ORBIT npo-H3BOHHTCH B BbICOKOM saxyyme H snexTpoAam (puma Taxan cpopma, 4T0 ace aapHata, ampaannme. H3 ocseuTenHoft run:wpm-6)m, HOTIKAIHOT Ha BTopoK 9AeKTp0A Aa)Ke 6e3 HOMouot ycxopssolmero nonn*), TO CHAa 430TOTOKa He 6yAeT BO3paCTarb npH yBenH4eHHH 
sToro nocnermero. 

Hao6opoT, Topmoanulee none, HanpasneHHoe Tax, Imam mutat Asn-
ncenwo snexTpomou OT ocseurenHoft noaepxaocTn xo wropomy snex-Tpoay, monceT ocAaduma 00TOTOK H .aaxce CBeCTH er0 K Hy/Ho. 

saeRCTBHTeAbH0, 
Oran' nolcaabiBaeT B cOoTBeTCTBHH C Snow paC-

CyKaeHHHMH, 4TO 3aBHCHMOCT6 CHAN 410TOTOKa / OT npnaomeanolt 
I 	 x snerrpoAam paaHocim noTeHumanoa 

V— Tax HaauBaEMan xapaHmepacmwea 
(1)0TOToKa — HmeeT BHA, B306Pa4Cefiti61a 
Ha puc. 365 (CHAOHThaff HpIMMO. Rpm 
snexTporiax, Oopma H Baammnoe pacno- 
noncense HOTOpb/X He yaosneTsopmor iambs/rouge YCAWIW011let none 	non 	 nocratrtenHum swum Tpe6oaaamsm, xa- paxTepnctima cpoToToxa 6onee man menee PRc. 365. XapazaepacTaxa tom- CHAbH0 Hcxascaercn (pHC. 365, nywcrsp- 

	

Toffs. 	 Han )(plan°. thmiaxo coxpansnoTcn ee 
He cyutecTsemune menu: rip+ HexoTopoti 

mpeamepuo 6onbwott ycxopsummeti pasHocni noTeHunanon 
TOE A0X0.11.11T AO nocronHHoro allanernin (molt nape:Holm)* npm onpenenenHoti Top-

moannieft paaHotrn noremmanos TOE matt Ao synch Ha cTpemneHme 
(POTOTOKa K HacumeHmo TaK)He 6b1A0 yxa3aH0 A. r. CTOAeTOBbibl. TaK KaH TOK HachumeHHE cDOTHeTCTByeT yCnoEHHM, npu xoTopmx ece OcB060)KAemwe cBeTom 9.11eKTp0Hbl npox0ABT 4epea Henb ranbsa- someTpa, TO CHAa TOKa HaCbligeHH51 H AOMI(Ha 6E4T6 npnwira sa mepy cPoTosnexTpfinecmoro AeRCTB112 cam-a. 

6) 3aBacHmocn, Toua Hat"UjeHHH OT HHTeHCHBHOCTH nagalo-utero ceeTa. TinaTenbH0 BunoaHeimble HamepeHnn noxaabumoT, 4TO cnna TOKa HaClitHeHHH crporo nponommtoHanblia caeTosomy noToxy, nornoweHHomy meTannom. Tax Ralf 14HTeHCHBHOCTb nornommoro B meTannax cseTa nporzopusonanbua HHTeHCHBHOCTH naAmoutero, TO OCHOBHOR 3aKOH (1)0T094XPeKTa mommo cpopmynaposaTb TaK: C11.4a 001710MOICa Hacatuoutta apHAto nponoptozonasma nadaloNesuy cm-moeomy nomoHy. 
3aKOH 9TOT nponepeu B oneHb wmpoxom rucrepaane HHITHCHBHOCTeR CBeTa; OH smnomineTen xpa6He crporo. &Taro/tapn sTomy aaxoxy (koTo- 
*) HaBarmaa cpopma pacnonozemm sneKrpoAOB—sro ccbepanecxxit nencarop, anyrpenrwri mapnx xoroporo npeAcTaanner co6o6 

CBeTOVBCTBIlTeab- 
stleurnero maps. 
Hyto nonepxHocm 	pa3Mepw Koroporo maau no cpasnemuo c paamepamx 
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§ 168] 	 BAKOHN 4OT094m6EKTA 	 545 

snemeHTu moryt 6uTb HCn0Ab30BatIb1 BicavecTse npesocxoAnux 06 -hex-

THBHUX cpoTomeTpos. 
3aHoH, npHseAeHHuft BbIlne, BbInOJIHHeTCH C 110AHOR CTp0FOCTIA0 

B TOM cnyvae, KorAa H3MepHeMU1 TOK H1CHLUeHHH o6pasoaan AHLUb 

saexTpoHamH, OCBOISONCAeHlibIMH CBeTOM. 31To 'meet mecTo, ecaH 4yB-

CTBilTeAbHaH nOBepXHOCTb nomemena B samyyme. B npH6opax, Hanon-

HeRHUX raaoM H o6u4ulo ropasAo 6oaee HyBCTBVITeAbHUX, TaK KaK 

B HHX K TOKy snexTpoHHolt 9MHCCHK npH6asmeTcH TOK HOHH3aUHH, 

MOUT pKe HMeTb mecTo HeHoTopue otcunneHHH OT npOCTOR nponop-

UHOHaAbHOCTH MeNCAy CHAOR TOKa HaCCAULeHHH H HHTeHCHBHOCTbK)CBeTa; 

nO9TOMy npHoopamH onHcaHnoro poAa HaAo 110Ab30BaTbOT AAH 

plurenbnux neneft C H3BeCTHOR OCMOTpHTeAbHOCTb10. 

8) CKOpOCTH (Poroaaelapolios. CHHMail xapaicrepncTincy CPOTOTOKa 

(pHc. 365), o6Hapymommem, 4T0 HanoweHHe Ha sneHapoAu TOpM0311- 

wgro sneicrptmecmoro num ymembmaeT cHay TOKa. STo OBHa4aeT, 

04eBHAHO, 4T0 4aCTID 9AKTp0HOB oonaAaeT npH suneTe KHHeTHEMCKOR 

9HeprHet1 1f2 rnv2 , KOTOpaH MeHbille pa6oTw, He06xoAHmoil AnH Hpe-

0A0AeHIN npHnoweHnot1 pasHocTH 110TeHUHaA0B. FloAo6pas Talmo pas-

HOCTE, 110TeHUHaA0B V, npH KOTOpOR TOK o6pa11{aeTcH B HyAb, 

samepHmsaem ece sneraponm, mamas' H camue 6ucTpue. TaKHM o6pa-

30M, V1,1,--MAKCHMaAbHan CKOpOCTb 9AelapOn0B, ocs060HcAeHHux CBe-

TOM B 01111CaHHOM mace, --onpeaelmTcH H3 COOTHOUWHHH 

1 	2 mom = eV. 	 (168.1) 

TO 06CTORTeAbCTBO, 4T0 AaWe npH HaH6onee 6naronimmiTHom pac-

nonoweHHH snexTpomoH xapaxTeplicTHHa CPOTOTOKa He 06pUBaeTCH 

cpaay, a 6onee HuH MeHee 110A0B0 naAaeT AO HyAH, yKa3b1BaeT, 4T0 

CKOpOCTH BMACTaIOLUJIX 9AeKTp0HOB pa3AH4HU: CaMble MeAneHHble 9AeK-

TpOHN 3aAepWHBalOTCH °germ caa6um TOpM03H111,HM nonem; AAH 3aAep-

WaHHH CaMIAX ohICTpMX Tpe6yeTC51 BCTpellnaal pa3HOCTb 110TeHUHaA0B, 

paBHag V. 143pHis saHoHu cnaAaHHH xapaxTemicTHHH, MONCHO Onpe-

AeAHTb pacnpe.aeaeHue 9AeKTp0HOB no CKOpOCTHM. flpHHHHon sToro 

pa3lloo6pa3HH cHopocTeft HBAHeTCA TO 06CTOHTeAbCTBO, 4T0 CBeTMOWeT 

OCB060WAaTb 9AeKTpOLIN He TOAbK0 H3 nOBepXHOCTH MeTaAila, HO H 

H3 HeKOTOpOR KAy6Habl; 9TH nOCAeAHHe 9AeKTp0HU TepHMT 4aCTb 

coofteHHoft HM CKOpOCTH paHblUe, cleM OHM BURAyT Ha nOBepXHOCTb, 

BCAeACTBHe CATIaRHMX CTOAKHOBeHHR BHyTpH MeTaAAa. 

1109TOMy 14)113H4eCKHR HHTepeC npeAcTasaHeT magcumaAbnag CKO-

pOCTb, OnpeAeAHeMaH npH nOMOLUM COOTHOLUeH1151 (168.1), H6o oria 

xapaHTepHsyeT sHeprmo, coo6wAempo maexTpoHy npH OCB060WAenHH 

er0 CBeTOM. 

BIDIA0 6w, 0,4FMKO, OU114604H6IM AyMaTb, 4T0 AAR OCB050NCAeHLISI 

saucipoHa CO CKOpOCTb10 W 113 110BepXHOCT14 meTaand AOCTaT04110 

C006111LiTb eMy 9HepB1110 1/2 rnte. 143BeCTHO, 4TO 9.11eKTp0H npH npo-

HommeHHH vepes nosepxHoub meTanna Aonwen npeop.oneTb nexoTopoe 

35 3aK. 2178. r. C. JlanAc6epe. 
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546 	 00t09AEETPINECKH8 904EkT 
	

Inc xXXI 

conpoTHaneHme cHoemy mixony, aaTpaTua Ha 9TO onpenenetwylo pa- 
6oTy 	ara paooma euxo0a npensitcTayeT 	o6hommx ycaoHmax 
CB060AHUM 9/1eKTp0HaM meTanna TIOKHHyTh nocnenHull. 0Ha pa3.111111Ha 
AAA paarmix meTannoa, onaronapH qemy mexcny nHymil conpificacam. 
utHmHcH KycKamx paaaHqHmx metannop yctaHaaammetcH gonmaxmnasz 
paaizootta BOTBHHHaA0B. Pa60Ta nbixona monceT 6131Tb TaKme onpe,ne-
JleHa 110 ABABH1110 TepmoHoHnoR 9101CCHH, H6o KOAHHBCTBO snercrpoHoe, 
HcnycKaemmx B TemeHme ceKyrinm =Hama nosepxHocTH HaKaaeHHOr0 
metanna, CHabHO 3aBHCHT OT BBAH4HHbl pa6oTH Haixona. 

TaKHM o6paaom, sHeprim 3, KoTopylo HpKHO C0061HHTb eneKtpony 
AAA Toro, 4T0661 OH BbIpBaJICS1 C MaKCHMaabHOH CHOpOCT1310 TVs H3 TIAa 
CTHHbl, xaparcrepHayemot1 pa6oTc41 shocona P, onpenennetcH COOTHO• 
ineimem 

2 3=1/2 maim+ P = eV+eVo, (168.2) 

rile V0 = Ple—nomeaguan emxoda. 
nomouth COOTHOMBHHA (168.2) moacHo onpenenlitb Bea11911Hy 

sHeprint nonytmemon 9/1eKTp0HOM npm SIBABHH14 4)0T0944eKTa. 
HCCABA0BaHHSI JleHapna H apyrilx 1103BOAHafl yCTaHOBH113 mpeamoialtHo 
sawina aaKoH: meprint 3, nonynaeman snextpoHom, He Hallam Hit 
OT HHTBHCHBHOCTH mummer° CBeTa, HH OT nimpottu ocaeimaemoro 
aelmectaa, HH OT TemnepaTypm ero; eta sHeprun onpenenKetcH al1111b 
HOC/HOMO/a Hammer° moHoxpomaTiolecKoro cseTa H pacTeT c you'll-
geHmem qaCTOTbl. 

§ 169. Ypaimetute 3Amiliehtm. rHUOTe3a CBeTOBUX KBaliTOB 

Enke B TOT new& Kora yKa3aHHbln 3aKOH 6131/1 sKcnepHmeHtanbHo 
ycTaHonneH B KagecTaeHHotl 4:lopme, 38HarreltH (1905 r.) 060CHOBaA 
TeopetmecKH KOAINBCTBeHHy10 CBABb mewny emeprmen, 110ApIaeMOH 
9BeKTp0HOM npH ero OCB060,1Q1BHHH CEIBTOM, H nactoToI1 9T0r0 cHeTa. 
CornacHo Teopm4 311HurreiTha 3aKOH choTos4mpeKTa HmeeT cnenyro-
unift BHA: 

--1/2mw2,,,-+- P= eV+ P = fro, 	(169.1) 

rne h= 6,624 • 10-27 apz • cell:— BOCTOSIIIHaR reorom KBaHTOB, BBB-
Aelimaa rinanKom. 

MbIC.1114 381-11LITe8Ha SCR sHeprHH, nonyneHHasi samponom, 
nocTaannetcH emy CBBTOM B mine onpenenelmoft noptout 	Beall4HHa 
KoTopotl 3aBHCHT OT MaCTOTLI caeta (comma 	H ycsammeTcH 
HM uommom. Tatum o6paaam, snextpoH He aammctnyeT sHeprmo OT 

aTomos aentecTaa Katona, onaronapnvemy nmona Heimecma He HrpaeT 
IIHKaKOR ponm B onpenenemni a. 

TaK KaK sHepnia KBaHTa Ottalib Henna no cpasHernno c Tennonolt 
sHeprHen 9ABKTp0HOB, TO HameHeHHe Temnepatypil ;Kam AHLUb 
oveHb cna6o CKa3b1Barbal Ha cxopocTH auneTalountx 9JIBIapOHOB (nil- 
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PHC. 366. 3aBNCHMOCTb sneprHH 
clioTomerfporma OT qacToTiu. 

§ 169) YPABHEHHE 9MillITERHA• r11110TE3A CBETOBbIX KBAHTOB 	547 

CTBMTeAbliO, TaKoe manoe BAHHHHe 6131110 o6HapyweHo B pa6oTax HO-

caeLtHero BpeMeHH). C T04104 sperm Teopim 311Hure11Ha n ponopumo-
HafibHOCTb CHAbl 4/0TOTOKa HachnueHHa cserosomy noroxy TaK/Ke nem) 
061ACHHMa. DencTsarenbHo, cseToson HOTOK on peuenaeTca 4HCAOM 

KBAHTOB cseTa, naualouum Ha II0BepXHOCTb sa ezuumuy spemeHH, 
a 411010 OCB060)1CABH1114X 9ACKTp0HOB AO/DICHO 6b1Tb nponopunonanbao 
11mcny rims:rum KBAHTOB; npH 9TOM, KaK 1101a3b1BaeT 01IbIT, Ann 

mans vacTb KBaHTOB nepenaeT CB010 sneprmo OTAeAbIlb1M 9J1eKTp0- 

Ham, ocTaabnue we pacxoupoTca Ha Harpesam meTanna B uenom. 
TeopenvecHas cpopmyaa ftnuTeftHa 6una &went= nolusepwAcHa 

Aecanumme cnycTa onuTama MunnHerta (1916 r.). H3MepeHHa MHA- 

suncumeHHue no cxeme § 168, vpessuvanHo ycnowHeHnon 
(Snarl:I/laps npHmeHennio Emu sucne- 
pHMeHTailbliblX npenocTopowHocTen 
(cseweovinuaemasi nosepxHoub me-
Tanna B sanyyme, yveT KOHTaKTHb1X 

pa3nocTe11 noTeHuHanos Me/ICay pas- 

' J114411131M11 4aCTSIMH a1111apaTypb1H T. AO> 
AaAH CTp0r0 AHHCHI1y10 3aBHCHMOCTb 

MeNCAy V H Y Ana HeCK0AbKHX H3y4e11- 2 

Hb1X memonou (pHc. 366). Ho HaKAOHy 

9THX IlpHMISX Ana pfela 113rIeHHIAX 

meTannos (Na, Mg, Al, Cu) 6mno 
onpeoeneHo sHaveHme nocToaHHoft h. 
Cpeasee H3 STHX mamepeHmft ecTh 
h = 6,67 • 10-27  apt • cm, 4TO X0p01110 COBIlaAaeT CO 3HalleHHH1411 h, 
110.11rIeHHIAM11 N3 0111:1TOB Huoro pus.. 

Bnocaeoctuum 9TOT meTou 6un ynyvumH H npHses K euue 6onee 
TO4HUMonpuenermsm*)(h==6,658. 10-27 ain.ceic, FL 14. JImpcutl, 
1928 r., meTou apepnvecHoro HowleHcaTopa, CM. § 168). 

143 143Mepe111113 M14.11/111KeHa MCOKHO, 110/1b3yHCb 4iopmynot1 311Hurrettha, 
onpeuennTb Taxwe H pa6oTy suxou. liannem TO al-Javelin v==yth  
KOT0p0My COOTBeTCTByeT V = 0, T. C. TO4Ky IlepecelleHHH npamon 
M11.11.1111Kelia (pnc. 366) C 0C1,10 a6c1111cc. OTC10Aa P = h•00. 

TaKHM o6pasom, ecnit ocseuurb meTann CBCTOM 4aCTOTbI YO  (KJIH 

MeHbIllefi), TO TV = 0, T. e. 9AeKTp0/11:4 He %Mop' n3 MeTaA/la Aa/Ke 

npH HaJIIPIHM HeKOTOpOr0 yCKOpS110111er0 Hen. 1 -IO9TOMy Hallaermyro 
'MUM 06pa3OM 4acTcry 11/4, (BAH coometcmpoutylo AJIHHy BOAHbl 

To  
HasusaloT tpanwcuoa wononlou (npacHan rpm= (POTO9S- 

41eKTa). OHa AeNCHT B 06.113CTI1 TeM 60/Iee AAHHHb1X BOJIH, 11eM 9AeK- 

Tponomumemmee meTann, T. C. vem nerve °tatterOH csousnerrpow. 
Tam, HaupHmep, Ann lueaommax meTanim rpaHRua ae)CITT B 06ABCTH 

*) UHOB1 111HAANXeHa H AyICHIOCKOr0 nepecimaKm, Kuoma 1,13 wawa, 
' 6onee TO4NOTO anatims aapaaa SACKTOPHA 

V 

35* 
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548 	 cDOTO9AEKTPHHECKHR 900EKT 	 Era. xxxl 

BiLummoro 	Tor.aa KaK AMI 60A6111HHCTBa dapyrnx ?deTaAAOB 0Ha 

naxonwrca B yabTpacPaoneTe. He06X0AHMO OTMeTlab Tame, 4TO npn- 
crown npnmecen, Hanimmep rasa, pacTnopemmix 	meTanne, me- 
peak() CHAF,H0 oftervaer 1161X0A nnerrponon, nepemeutan rpannny 
B ofinacTb AAHHHNX BOAH. B npmaraemoft Ta6ranie nimmeneHm suave- 
• eapacuoll rpannum» AAR HeCK0AbK141( no BO3MMKHOCTII qUaltbIX 

merannon: 

Alerann K Na Li Hg Fe Ag Ta 

Ao 9 A 5500 5400 5000 2735 2620 2610 2650 3050 

§ 170. 060CHOBaHHO rimotesm CBCTOBIAX KBaHTOB B meaeminx 
4m)TombOerra 

Srpannemie annurrenHa (169.1) fen) MOIKHO Tome HanHcaTb n nue 
1/2iftw2v, = h (v — v 0) = eV], no,ameimanennoe onlaTamn Mannincena, no.a- 
Bepranocn H B aanbnenalem p2.3H00613a3H6114 sacnegmmenTanbnum npo- 
nepaam. B 4BCTHOCT14, vacToTa nuammero cneTa napbaponanacb 
B 011eHb umponnx npemenax--OT BHAHMOTO cne7a AO penrrenoncanx 
arida, H BO ncem nwrepnane cumin' onananca B npenocxoanom cornacHm 
c Teopmen. B onurax c penTrenoncnumn nyvamn nponepaa momenta 
6naronapa romy, 4TO N oven], BelIHKO 110 cpamernno c vo. IloaTomy 
COOTHOIllenle 36aurreftna npnimmaer nma 	=--- eV H 1103130./MeT onpe- 
nenlirrb 	mud namepeno V% Taming npHemom noabsymcn rime Ana 
Oripe.ReaeHlifl AAHHII BOAHM ovenn acecranx T-nyven, ILASI KOTOplAX 
MCTOA. romppaanna apncrannax HeB03MOHCHO OCyll1eCTI3HTb C AOCTB-
TO4H0f1 TO4HOCTb10 H3-38. MAJIOCTI1 coorneTanyiouten AAHH1,1 BOAHN. 

43oTosnearpavecane 01161TE1 C penrrelloncxamn nyvama Amor B03- 
MON<HOCTb 14CCJIWIOBBTb, pacapocTpannerca cseroaaa sneprna pan-
nomepno BO sce croporon, KaK 9TO caenyeT 143 0613191191X BOJIHOBNX 
npencrannernin, HAH ona 11eTHT TO no onnomy, TO 110 apyromy Ha-
Ilpasseinno B Bane acapernbIX KBaHTOB. LtencTnnTenbno, KBAHTN 
BHAHMOPO cneTa o6nualoT ma:1mm sanacom sneprHH (Talc, Ana weATmx 
nyve11 v 5 . 1014, 3,31. . Iva spron); nosTomy Ana perlicerpa- 
HUH HX B 60/16111HHCTBe 011IDITOB HpHX0AHTCH HMeTb nem c 60.46HIHM 
414CAOM KBaHTOB B ennmmy apemen's!. 11 COOTBeTCTB1111 C 91‘1414 AetIcTime, 
npollsnoaHmoe cariaftHum pacnpounenHem neimulmx no ncem Hanpan- 
zeHHHM CBBTOBIDIX KBaHTOB, Tpynno 011114,111Tb OT aefiCTB4151 
pannomepno pacnpotrpanracumellca BO nce CT0p0Hbl. Llem 60AblUe 
mina KBallTa, Tem nerve na6monarb An/Inane OTABabHOTO KBaHTa H 
nerve, caoaonaTeabno, OCyll1CCTBHT6 OfINT Ha6amaenHa pacnpocTpane-
HIMI cneronoll nneprna ne BO nce CT0p0Hbl pannomepno, a BCHNUIKaMH 
TO no OAHOMy, TO ITO npyromy nanpannemoo. PenrremoncKne KBaHT171 
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§ 1701 	OBOCHOBAHHE ilinoTHam CBETOBMX KBAHTOB 	 549 

yaonneTnopxmT sTomy yCAOBH10. Kpome Toro, C pCHTneHOBCKHMH 

arum nerve ocyntecumb yCAOBHH, neo6x6anmme An' Hoa6ymcaenHa 
ne6onnuuoro gum aKTOB HCflyCKaHHA B cexymay. Ann nonyvenHa 
penTrenosom nyvefl Hymmo 6om6apamponaTn 9nexTponamHanTHMT011,1 
BCHKaH OCTaHOBKa (Han Topmo)KeHHe) snexTponaconponowaaeTcnHcmy-
cxmalem peHTreHoscxoro Rmnynhca. C TO4KH apeHHH TeopHH CBeTOBNX 

KBaHTOB B camom onaronpunTHom cnyvae BCH KHHeTH4eCKaR sHeprHH 
snexTpona Houle OCTaHOBKH nepenaeT nonnocTbm B OAHH-CAHHCTBCH-

nun KBaHT, 4aCTOTa moToporo v onpeaenHTcn H3 yCAOHNSI 3,010 ==hy. 

EcnH Oom6apaapywanin 9/MKTp0H pa3TOHHACH pa3HOCTbW noTeinum-
1108 V, TO agim = eV. 

14Tax, ycnome maxcHmannnofl 4aCTOTM eCTb 

eV. 

TienCTBHTeabnO, 011MT noaTaepann, 4TO npn Henyckantim pewrre-
nOBC104X BOJIH Ha6moaaeTca mancHmanbHan 4aCTOTa (KOpOTKOBOaHOBaH 

rpunina), onpeaenneman H3 HanHcaHHoro yCAOBHH, rite 11 --ycxopino-

Ulan pa3HOCTb noTeHunanos, e---aapxa 9AeKTp0Ha, V---4aCTOTa rpa-
HnUN H h---HOCTOHHHaR TlaaHKa. BOAHN 6onee xopolane (66nmume v) 
nincoraa He Ha6numamTcH, BOJIHBI we Oconee AAHHHMe COOTBeTCTBylOT 

npenpantemim ARM 4aCTH KHHeTH4eCKOR sHeprHH snexTpoHa B Hany-
veHme. .C)npeaeneHHe KOpOTKOBOAHOBOR rpaHnua pexTrenoemoro 
cnexTpa momeT 6&ITb HNHOAHeHO necnma Haaenio. HosTomy TaK0F0 

poaa onuTu HCH0abaylOTCH max OAHH H3 HaHoonee conepLueHHux me-
Toacm onpeaenenimi aHaveHnn flOCTOHHHOR IlAanKa C nomommo COOT-
HOUMHHH hv== eV. liamnyvwHe nsmepenHn, HunonHeHHue 9THM meTo-

A0M, num h=6,624 • 10 -27  spa.ceic. 
PenyallpyH 4HCJI0 snexTpoHon, 6om6apaHpylounix antincaToa, MN 

momem MeHHTb 4HCA0 Hanyvaemmx pexTreHosoulx KBaHTOB. ECAH sa-
CTaBHTb Tante peHTreHomme Ay4H AeRCTBOHaTb Ha meTannHvecxylo 
HaaCTHHKy, Bbl3NBaH 00T090OCKT, TO, KaK noxaammeT °nun', KHHeTH-

qecnan sHeprHa ncnycxaemmx 94eKTp0HOB painineTcH sHeprint KBaHTa. 

Tatum o6paaom, nonHaa cxema npespautemix 'Meer BHA 

eV= V2 rnur2 ==hv==1 / 2 inte, 

T. e. BeCb HHKA npeepantenmn COCTOHT H3: 1) npenpainenna pa6oTm 
snexTpmemoro no' eV B xHHeTHvecxym sHeprino 1 /2 /nw 2  snexTpona 

peHTreHoncxon Tpy6Ke, 2) npeapauteHHH KHHeTHMeCKOH sHeprini 

sToro sneicrpoHa B pCHTFeHOBCKHR KBaHT by n, namoHen, 3) npeva- 
'nexu' sHeprnH KBaHTa HOAHOCTMO B KLUMTHLMCKyW sHeprmo 1/2 rnicv 2  
9AeKTp0Ha, OCB060WACHHOPO 9THM KBaHTOM npH 00T0944eKTe. STOT 

HHKA ropaaao 6ontaue noxon,HT Ha yaap, vem Ha npouecc nocTenen- 
noro HamonnenHa B OCB060WAaeMOM snexTpoHe sneprHH, nputiocHmon 

BOAHaMH. 
Taxne onuTm MOWHO 04eHb CHAbH0 paanoo6pa3NTn, HOabayHCb 

Moknom sxcnepHmenTriponaHHH npeaocTannaemmm paamepamH peHT- 
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550 	 (DOTO9J1EKTPH4BOKEIff 9(94,BICT 	 Ira. XXXI 

reHoackoro KBaHTa. BCC OHH roHopaT B 110J1b3y nepeam CBeTOBOH 

sHeprHH KOHLI,e1ITpHp0BaHHb1MH 110pINISIMH, T. e. B 'massy rHnoTeala 
CBeTOBb1X KBaHTOB. WW1 H3 Hamoonee y6eamTe.abHbIX OFINTOB 9T0e0 

poaa nprHaanexcHT A. 4). klocpcpe. 
OcymecTaaeHm Taloa OFINTbl, noIaa6maIouzn, 4T0 sHeprHa peHT- 

reHoacxlix ny4etl pacripocTpameTcH B paaHke CTOpOHN He 0411013pe- 

MeHHO, HO 4TO nocnom ee (KBaHTb1) JleTHT TO B Ty, TO B apyryio 
cTopony. MN 61914 ocyatecTaaeH npu nomoulu AByX cvertalkoH*), 
aOCTaTotmo tlyBCTBHTeabliblX AAR Toro, 11T0661 aaperucTpuposaTb Aetl- 

cirme oaHoro peaTreHoscxoro KBaHTa, H 

KOCTaT04H0 ObicTpo ormegaionoix ero HO- 

sinaemle. 011191T 9TOT ocyaLecTBaeH BOTe HO 
	A 	 • cxeme, ykaaaHaoh Ha pric. 367. 

C2 
ToHeHbxaa nnenka A, ocaetueHHaa cooky 

• peHTTeHOBCKHMH nyHamH R, cairn CTHHOBINCH 

• HCTO4HHKOM pewrreHowox arid' (peum-
zetweacaR givopect4erawft). am eget-Pm. 367. CXCMB onbiTa Bon. 
lima C1  H C2  pacnoacHkeHm cummen-mmo. 

❑ona/lame perrrreHoackoro cneTa B KaNCAblti 113 HHX swam:net Hemea-
aeHHoe (meHbwe gem gapes 0,001 cek.) HaaparrmaHHe HHTH 911eKTp0- 

meTpa. 3TH HaaparmaHHH peracTpuppoTca aaTomaTutlecku Ha oftell 
newre. ECJII1 H3 A BO Bre CTOpOHBI paCXOLLATCR BOJIHIA, TO pa6oTa 
o6cifix CtleTLIHKOB .110./INHa Ilp011CX0KHTb OAHOBpeMeliliO, B TaKT (C maabimm 
carlaknom HapHanna°. Hao&poi, nail H3 A AeTHT KBaHTbl TO B Ty, 
TO B apyryio cropoHy, TO 110Ka3a H Na snearpomeTpos Ilp0HCX0)151T 

6eCHOpfla04H0 H .114111.1b Caplan° moryT OKa3aTbC51 6nU3KHMH HAH 0,aHO-

mpememmbimm. OnbIT cosepwenHo OT4eTJIHBO o6HappaHn Oecnopaam-
HOCTb noxaaaHHR saekTpomeTpoH, 4 T. e. Alkmaar', 4TO H3 A aeTSIT 

KBaHTb1 TO B oany, TO B apyrylo cropoHy. 
AHaa0r1141ible OfIbITb1 C KBBHTaMH anaHmoro cBeTa aarpyameHbi TeM, 

4TO KBaHTN 9TH WAN. OaHalCO K CBeTOBEIM KBaHTaM 04eHb HyseTrcre-
nett ram; XOTH riaa He pearupyeT Ha 0/111H OTACJIbHEIR KilaHT, HO 

011191Tb1 110Ka3191BalOT, 4TO HeofixoAhmoe AAA MHHHMaabHOTO cHeTohoro 
eneHaTnerma 414010 KBaHTOB B cexyHay He oveHb 3Ha4HTeabH0. Ho 
HamepeuHrim C. H. BaBHJI0Ba, B 06aacTH maxcumaahHoft MyBCTBHTeab- 

CHerana npeAcTaHnneT c000ti He6onbmoi3/4 gnaHHAp, BHyTpH HoToporo 
Ha HaonaTope nomemeHo oeTpHe NAM TOHKBH nporionoaa. MeHoly HHAFIHJWOM 
oerpHem coanaeTca 6onbuna pasHocrb HoreHumanoa. ❑onyaalonteeca snexrpm-
HeeHoe 11011e pesno HeoaHopoano H B6.11H3H OCTplia (HAM WITH) MONeT aOCT14- 
raTb Heebma 6011611111X anaHeimii. ECJIM B TaKOM hone HOHeafIeTCH HeCK0AbK0 
9aeKTp0HOB HAN HOHOB, TO OHM HpHo6peraar non, ller1CTBFfeM HOAR oveHb 6onb-
Hun, CHOpOCTI, H MOT HOHH30Barb npn coyaapemoix oappaalonthe monexynu 
rasa. Taxilm o6pa3om, 1111Ca0 HOHOB 6worpo Hospaeraer, H Hepes C4eTqHK npo-
TeKaeT HparaoapemeHmaft TOK aameTHoil CHabl. HosTomy cgeTtma CH0006CH oT-
meqaTb (ctunarb) noneneHne OTHeabliblX 9J1eKTp0HOB HAN HOHOB H ABAHeTCH 
OAHNM 113 HaH6onee 4yBCTBHTeabH11X npH6opou. B nocaeauee spema C4eT4HK11 
umpogo HpHmeHmoTea Ana HCCJI090Balinfl xocmutiecknx aygerl. 
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HOCTH raaaa (5500)k) ana oraoxnyemero ram nOpOr0BaH 4yBCTBH-
TenbHOCTb B cpeamem AeWnT OKOAO 200 KBUITOB, naaaloam 3a 1 ceic. 
Ha apatiox Haftoaarea4. B 9THX yCAOBHAX, KaK BOKa3aAH OnNTN Ba-
BILIWBa, yaaerca Haonmaarb cpaylayanHonmae KO4e6aHHH CBeT0B0r0 
ROTOKa, HMeKHHHe HCHO BNpaWeHHIAR CTaTHCTH4eCKHR XapaKTep. X0TH 
B 9THX OHNTaX H Henb3H OAHO3Ha4H0 pa3AMAHTb KBaHTOBble Oaykrya-
OHM CBeT0B0r0 nOTOKa H OnyKTyaHHH, CBH3aHHNe C OH3H0nOriReCKHMH 
np0HeCCaMH B rna3y, TeM He MeHee H OHH MOUT paCCMaTpHBaTbCH 

KaK nOATBeNKAaKHHHe KBaHTOBNR XapaKTep 2BneHHH; KpOMe TOr0, 9TH 
OnNTN AWOT pe3yAbTaTN, CyWgCTBeHHNe AAR Hccaegoeuala CBORCTB 
WHBOr0 raaaa. B 4aCTHOCTH, C 11X nOMOUH40 yAaA0Cb yCTaHOBHTb, 4TO 
4HCn0 KBaHTOB, KOTOpUe AOAMHN nOrA0WHMCH B cemarnme npn 
noporoeom paaapmemm, paa B 9--I0 memane gum anaHroH,naamo-
'ilia Ha apagoK,'H aocrnraer npamepHo 20 	cemyHay. 

HTaK, COBOKynHOCTb CBeneHHR 0 tOT0900eKTe, H3A0WeHHUX 
HaCTOR4HBO CBHAeTeAbCTByeT B nOnb3y npeACTaBneHHH 0 CBeTOBNX 
KBaHTaX. MOWHO CKa3aTb, 4TO CBeT 4aCTOTN v He TOMWO nOKHAaeT 
aTOM B BHAe nOpHHH 9HeprHH, paeHoft hv, HO H B nainvHethneM paC-
npOCTpaHfleTCH B npOCTpaHCTBe H BCTynaeT BO B3aHMOneRCTBHe C Be-
WeCTBOM B Bane TaKOR nOpHHH, AOKaAH30BaHHOR H nepemeutamulenca 
KaK HeA0e CO CKOpOCTWO CBeTa. AAA TaKNX 9neMeHTapHNX CBeTOBNX 
4aCTHM npHHHTO B HaCTOHWe OpeMci CneHHaAbH0e Ha3BaHHe--100AMOn. 

9HeprHH 00T0Ha 3aBHCHT OT CVO 4aCTOTN H paena hv. Burnet 
B PA. )CK1, 6ma npHBeAgH OAHH H3 OCHOBHNX BNBOA0B TeOpHH OTHO-
CHTeAbHOCTH, COrAaCHO KOT0p0My C eHeprHell „9 Hepaapmralo WOBaHa 
macca A4, npHtleM 4HCAeHHOe COOTHOUMHHe MeWAy 3 H M AaeTCH BM-
paWeHHeM .9==MC2 ICM. ypaBHeHHe (125.2A. Ha 3TOM OCHOBaHHH 
MaCCa M OoToHa onpeaeaaerca empaateHmem 

hv 
c2 

TaK KaK 00TOH ABHHITCH CO CKOpOCTWO CBeTa, TO OH Onanaer HOAR-
4eCTBOM nfflinfeHHH (Hmnyabcom) 

• 
p= Mc =-IE . 	 (170.2) 

emeprila Oproma paoHa hv, ero macca paella hv/c2, ero Hmuyabc 
paeeH hvIc. 

CaeayeT o6paTHrb eimmaHne Ha oAno nawHoe 06CTOHTeAbCTBO. Ho 
reopHH OTHOCHTenbHOCTH MaCCa 3aBHCHT OT CKOpOCTH COrAaCHO Bbipa-
WeHHW 

m 	mo  

(170.1) 

rae p== ----OTHOUMMHe CKOpOCTH 4aCTIMIN K CKOpOCTH CBeTa, 

a A4G---.UneCn nOKOR. JLAH 00T0Ha p == H, caeAoeaTeabHo, A40.= 0, 
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2000 3000 5000 7000 Ail 

PHC. 369. 3aBlICHMOCM cents 
ckoTOToKa OT AAISIBH BOAlibl 

06JiacTH ceJleKTHBHoro(poTo- 
agypeaTa. 

552 	 SOTOREKTPMECK0 9014EKT 
	

[rA. XXXI 

hv 
TaK KaK M = — CCTb Kollequail Hennuna. I'ITaK, macca noaoa 0o- 

2  
atotta paotta ayitto B OTAHLIlie OT ,apyrnx 9nemeHT3pHux tiaCTlig — 

9neKTpOlion, lieHTp0HOB H T. A., o6na,amoinsx BRWitte oripeaeneHummu 
maccamm nonoa. 

Talcum o6pasom, npm DUX IlepTax cxoAcTna meamy (POTOHama H 

ApyrHmu saemerrrapubom nacTunamm IDOTOHN Xap3KTep1433710TCH H BaNc-

Hb1m14 OT11414HTe.abHb1M11 OCO6e11HOCTSIMH. JAE He Hmeem 11pm:fa OTONCJIH-

CTBJIHTb CBeT H neuTecTHo: 910 flea p33AH4Hblx alma, ABC paanHmuge 
topmm maTepHH. 

KopnycHympHue CBOFICTBa 4)0T0Ha He A0.10KHbl 3aCT3BHTb HaC aa-
obrrb 0 TOM, I1T0 Ana orpomHoro Kpyra HBJICHNH, C KOTOpb1mH MN 03Ha-

KOMHJIHCb paHee, BOJIHOBbIe npeacTasAeHHH OKa3a11HCb B 'wallet cTenetur 
naOHOTB0pHb1MH. K 9Tomy Honpocy Mbl ewe BepHeMCSIB 3aluno4eHHH. 
Ilona Ace OTMeTHM, 4TO H B BBACHHSIX 4:10T0943KkeKTa eCTb 4CpTM, roHo-
pantile B nOabay Kaaccatieciox BOJIHOBBIX npeAcTaBneHHII o CBeTe. 9114 

fIBACHHH 0006eHHo OTLIeTAHBO BbICTylla1OT npu Hccneaoaamot 3aBHCH-

MOCTH CNnM ()0TOTOKa OT JTJEMbi BOJIHN. 

§ 171. 3asticmmorrb CHAU 410TOTOKa OT LBEIHN BOJIHM 

Ana PICCae)TOBaHHR 3aBHCIIMOCTH CHAN IpOTOTOKa OT AJIHHbi BOJIHEI 

Heo6xaammo onperkeanTb cHay Toxa HachmieHHH, cooTHeTcmytoutero 
onperteneHHon Ay9HcTon sHerTHH MOHOXpOMaTH4eCKOrO coeTa. Pea)/Ab- 
Tana noAo6Hmx Hamepemin npuseAeHm Ha pHc.368,Tae no ocH opAH- 

PHc. 368. 3asHcnmocTb cHam 
cfnnoToxa OT WHIM BOAlibl 
(HopmaabHmil 410To9(pepeKr); 

cooTBeTcTuyer cxpacHoR 
rpanime). 

HaT oTacnaeHa cHaa TOKa HaCblIgeHHfl I, oTHecenHaa K °TIMOR HanopHH 
nornouleHHoll Jiy411CTOPI sHeprmr, a flO OCH a6cumcc—AaHlia BOJIHN A. 
Pac. 368 noxamnaeT, 4T0 <4E1:pact-tan rpaHnunD COOTBeTCTByeT A = Ac, H 

410 C ymeabalexuem AA11HIA BOAHb1 cm.rta TOKa Ha earnomy noraouleH-
HOR 9HeprHH soapacTaeT. 9TO 541H414T, 410 CBOT 6o.aee KopoTxon AANHIA 

BOnHM Oonee 9414)CKTHBCH. ECJIli IlpHHHTb BO BHHMaHHe, 4T0 gem Hopoye 
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PHC. 370. 3nagenne nanpannennn 
xone6a3nil Ann BeAMHHIA cenelerna- 

noro 00TO344CKTa. 

§ 	 3ABHCHMOCTb CHAN SOTOTOKA OT AAHHN BOAHN 	553 

BOAHa nanAmoro cnera, Tem Atemmue KBaHTOB B eAHHHHe nornomen-
Hofl alleprnm (H60 C3MH KBaHTN,paraimenv==hCIA,AAA KOpOTKNX BOAR 

6osbule), TO H3 KpHBOR pac. 368 ACHO 

BHAHO, xax CHAIDHO pacTeT cnoco6- 
HOCTb CPOTOHOB BblAeARTE. 9ACKTIJOHN 

no mepe• nepexoaa K 6onee Hpynnum 
ckoTonam. 

Onbyr noxaaan, onsamo, 
Xaa 3aBHCHMOCTH, nao6pawemnatt Ha 
pHc. 368, He acerAa nmeeT MCCTO. 

Y pan meTannoa, oco6eHHo luenom-
HUX, AAH KOTOpNX xpacHam rpamula 
neauvr Aanexo B BHaHMOR H Ame B Himppaxpacnon BaCTH H xoTopue, 

cneAciarreabHo ByBCTBATCAbHU K unipoxomy HHTepeany RANH BOAH, 

na6monaeTca cnensioulaa oco-
6eHHocTb: cHna TOKa nmeeT 

2001 litir 	

Ansi onpeneneHnoro cnexTpanb- 
260 	peaxo abipauenHuft maxcHmym 

220 
Horo }mum, 6ucTpo cna.aaH 
no o6e ero cTopcniu (ceseg-

t0T090eKT, pmc.369). Cenex- 
muenua, BAH us6upamentiltua, 

2461 

 mo 1 MN I kJ   HBACHHR oneHb HanommHaeT pe- 180 	 I 	IP11 	 
THBHOCTb cpoTosnexTpHmecxxx 

J, 140 III 	soHaHcmue sel:KkexTu. Reno npo- 

snerrpoHu B meTanne o6nanator 
HCX0AHT TaK, Hal( 6yarro 6u 

Ell ALM 	
CO6CTBCHHWM nepHoAom, Tax 4T0  1 

um  IIM•71/1/A1•111•11 	
no mepe npnontoxeHma MaCTOTbl 

=Milli 11%11111BRI 	Boa6piamoutero CBeTa K co6- 

MM. . MIMI 	awl/myna Hone6anna 14X B03- 
CTBCHHOR ElacToTe 3AeKTp0HOB 

80 	Mg :411111MM 

////f/M 20  ' Min 60 	 pacTaeT H OHM npeuoneeamT 

dO MI Oa 	 
paOoTy abounta. 

llme nono6Horo 
■ t, MN. . IIM. 	normepaute 

	

AMINNIMINNIM 	B3rAAAa M0N040 &um 6b1 BHAeTb 
20 	adigAMSNIMINEW 	B TOM OCICTOBTeabCTBC,BTO 51BAe- 

rda■• ■1011 ■ 	HHe cenuanaHoro (4OT094NOKTa 
2.= 300m,zc 	400 	'500 CHAbH0 3aBHCHT OT HanpaHneHHa 

PHC. 371. 3aBBCHMOCTb BCABBHHN cenex- nonapHaaunm CBela H yrna Ha- 

THBH0r0 40TO944 KTa OT yrna naAennn. AeHma. ECAH nanatouutH ceeT 
nonflpHaonall (pmc.370) H npm- 

TOM TaK, MTO anexTplivecHHH nexTop napannenen HAOCKOCTH name-

11112 0E0, TO 300eKT pe3K0 yclunteaeTca. liao6opoT, npm noeopoTe 

HAOCKOCTH nownaannH Ha 90°  (El) cenexTneHull 3BP(OCKT Hmaaerr. 

5 nepeom cane enuapinecHan BexTop mmeeT CnaralOmyIO, nepnewam- 
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554 	 OOTO3AEKTPH4HCKHR 300EKT 	 [Tn. moo 

RyaRpHym K flOBepXHOCTH meTanna, BO BTOpObf—HeT. JlerK0 Blifbellb, 
4TO KOMHOHCHTa 4 nepneHarmyaRpHaR K noRepxHocTn meTanna, Tem 
6onbum, Rem &none yron naaemoi a K npRmomy (pnc. 370). H lien- 
CTBH1W6H0, BeAH4HHa cenenTnaHoro mamcnmyma pemo ponpacTaer 110 

mepe yReameHnn yrna naaeHHR 

	

160 	 MIMI 	(pnc. 371).  MIN -x11 MWCX0Cmu 	

 

Ecan yron rinaeHHR aocTa- !WO I -._ nademaa 1 . 	MEM 
I 	  WIN TO4H0 BUHR, TO B olinacim ce- 

	

120 	 Mil AeKTHBH0r0 sfleicra HameHeHne 	 EN 	HanpameHHRnonRpnaaann, T. el 

	

, /00 	 MIN ••• opnemponna RnenTpHnecxoro 
1 80 

 ••• sucTopa, cummeTcsi lipeami- 
g 	 IIIIIII 	gam) OT4eTAHBO Ha BeAH4HHe 

	

S 60 	
ill 	MN 

En fPOTOTOKa. PHC. 372 Hao6pameT 

	

40 	III 	NM cnny Tom HaculmeHnR, paccvn- MHO E. 	 mm) TanHylo Ha Ka 	nornouleH- 
20 te 1211111A lug 	HOF° clieTa, B 3aBHCHMOCTH OT 

WI AAHHM BOAHM AAA AByX opneH. 200 	000 	400 	500 mit 	mutt snexTpnRecRoro Hex. 
PHC. 372. 3aBHCHMOCTb $oTos4)4eKTa OT Topa ---uepneHankyaRpHon(E1) 
AAHHW BOAHM AAA AByX pa3AB4HMX Ha- H napanneaRHO (E 0 ) K nap-

npaRnenn11 RoneOaHnt 	CKOCTH naAelimsi. IlmeAumme 
Kimble COOTBeTCT8pOT yrAy Ha- 

ACHIM B 60°  H OTHOCATCH K CHAaBy KaAHR H HaTpnR, maxcnmym 4yBCTBH- 

TeA6HOCTH KOTOpOFO ApHX0BMTCR Ha Amu-1y BOAHM A = 3900 A. ,gini 
pRaa fINCTMX MeTaAROB 110110MeHHR MaKCHMyMa yKaaaHM B Ta6anne: 

Ltenti 	 moo A 	AMA 	 2800 A Powil 	4800 A 	hapHR 	 4000 A 
MaAHA 	  4350 A 	Manuel 	2500 A 
HaTpHA 	 3400 A 	Azionmexii . ,. . . . 2160 A 

Po nen BepOHTHOCTH H apyrne meTannu o6HapyRomaloT cenenTno- HIA 94XjeKT, OaHaK0 MaKCHMyM AeWHT B Offen KOpOTKOBOAHOBOH 06- 
AaCTH cnenTpa H TpyaHo AocTyneH Ha6nroaeHnm. 

CneayeT 3aMeTHTb, 4TO nerno na6niconembin 6onb1Hon CeJleKTHBHIA 
maRcnmym inenoiniux meTannos npnHaAne)RnT He .ificTomy meTanny, 
a coummumm, o6uRno o6paRynnummcg Ha nonepxHocTH BCAeACTBHe 
HpliCyTCTIMIR cneacm ram. ElpH 04eHb &MAIM npeaocTopomwocisa 
yueTcsi nonrinTh 4HCTUe HOBepXHOCTH, AAA KOTOIMAX 94xjeKT Elva- 
)Rem ropasao caa6ee. TeM He meHee cymecTnonaHne cenemlinHoroODT0- 
90eKTH H ero xaparcTep OT4eTAHHO yKa3UBMOT Ha 11110AOTB0pHOCT6 
BOAHOBUX flpeACTaBileHHH AAA nonnmaHun CPOT0944eKTa. CtaHaK0 AAA 
nonlioR KOAH4eCTBeHHOH TpaKTOBKH STIIX ABAeHHH, BICHOUR H HBAeHHe 
ceaeximoro clxnosOucTa, Tpe6yeTcR npmmeHemne yrny6aenHux npeA-
cTaaneHnn o meTanne, amemmx coppemeHHoft loTaHroson Teopmen. 
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§ 17 21 
	

+0T090(bEKT 	1108541130BOAHHKAX 
	 555 

§ 172. toToAmpeu B rwaynposommicax 

Ocno6ownenHe nneHrpoHon non nencrimem cHera mower HAMM 

mecTo npH OCB801,CHHH He TOALWO meTannon. 06unno HBAHHHH CDOTO-

9.4*KT3 B HemeTannimmx Tenax (KpNCTHAAN, nonyapononnnim 
WHAKOCTH) BCAyT K yHenHmemno onetaponposoaHocTH 9THX maTepHanon 
ntom ocneuleHHH. 1-1aHoonee H9BCCTHUM npHmepom nitro peon HBAH0TCH 

yB8AHWHHC Hp0BOAHMOCTH cenem ROA nacriniem CB2T3, ompbrroe 
6onee nonycTonom Hann H ywe palm mcnonbaonanweecH Ann pas-
nor° pona CB6TOBWX namepelinn. B HacTosinee npemm H8B0CTHO moro 
066CKTOB, nono6Hmx ceneHy. AlHoroucaelonne Hccnenonalum (ormomy 
ceneHy nocnrimeHo comme 1500 pa6oT) BURCHHAH,MTO HameHeHne npo-
BOAHMOCTH HOA ACfiCTBHCM cneTa CCM. cnowHoe HBAHHH0: nenocpen-
cmelmoe neticume ceeTa (neinnomull OPOTOTOK) OCAOWHHCTCH pHAOM 

BTOpHLIHNX ABACHHH. B Tex cnynaHx, Horn ynneTcH BNACAHT6 nemm-
Hun CPOTOTOK, OH maaninaeTcH cTporo nponopu.HoHannnum HHT0HCHB-

HOCTH cneTa; wropHtnime we HBACHHH moryT 33T501168MBRT6 9Ty 9aKOHO- 

mepHocTb. 
Hapnny c yKaaaninnm HameHennem npoeummocrn B HemeTanume- 

"Tenax HmeeT mecTo H CPOT09446KT B 06M4HOM cmucne CA083, 

T. e. BMACACHHC OTO9A6KTp0HOB 110A nenctolem cHeTa. Oco6oe 3H3- 

4CHH0 npHoOpeno HnneHne COOTO9OCKTa B nonynpononnmax, ycTano-
nneHHoe nnonne nocronepHo cpanHnTennHo Hum° (1930 r.). 

BAaBOICE. B 061HCHCHHH mexaHHama 4)0TOITOBOAHMOCTH H CPOTO-

944CKT8 HOAMOBOAHHKOB, CBR33HH610 C npencTanneHnHmH o 90HHO8 

cyperype 110Ayflp0BOAHHKOB H paatainaemble B xypcax 9A0KTp840CTI3a, 

AaAHM HpaTnoe onHcalme no- 
Ceem aynposonninconmx tOTO9AC- 

	

M6HTOB, 110.3y4HBWHX B HO- 	al I 	I i I 	I hanwienwold 
ijiafletmwed 

	

CA8AHC0Bp8MSHCKAMHTCA6H0 	
Cu20 

	

gBACHH0 MOW8T HAAW- 	
CU 

C717t1120101NIA 

6onbwoe pacnpocTpaHeHne. 6 

A9T6C8 HpH nomonin cnenynp- 
Hier() pacnonoweHHH, npea,- Pac.373. Cxema clanomementa c aanapaioaamm 

	

CT3BASHOUWO B TO WC Bp8MA 	
CAO0M. 

CXCMy °ARM Ha npHmeme- 
?dux Ha npalcrince tOTO9ACM0HTOB (pile. 373). Ilnacrima mum, cny. 
WOHAH OAHHM 419 9110KTp0A0B, HOKEHA83CTCA TOHKHM CAOCM 33KHCH 

menm Cup, HanpHmep nyTem HarpenaHHH ee B aTmoccpepe micnopona. 
Cmepxy HHHOCHT TOHKHH CAOft KHKOTO-AH60 M0T3A113, HallpHM0p 80.80T3 

(KaTOAHUM paCHMACHHCM), KOTOpM8 CAyWHT BTOpMM 9ACKTp0A0M. ECAH 

coenHHnrn mewny co6on Asa nneHrpona H OCLICTHT6 npH6op CR8096 

BOAC/TOP H3A9T,TOTaA6B3HOMCIp ROK3361898TTOK,H9Hp3BA0HHUH BHyTpH 

9A6MCHTa OT CU K CU20 (HUTHBACHHC ABHW0HHH 9ACKTp0H0B-- ClopaT- 

HOC). lACCA0A089880 Holman°, mT0 Ha rpaHmug mewny 33KHC610 mem( 
H M8AHOH 1183CTHHK08 06pay0TCH 040116 TOHKHR CAOH, 1109BOASHOHHA 
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556 	 tOTOMEKTPINECKHR 90SEKT 	 frit. XXXI 

wieupoblam RpOXOAHTb ARUM B Hanpannelmin Cue0-4Cn, HO npensT-
CTByKRUHA NX o6paulomy ABHWeHMO. IF-Mane TaK0r0 8eMMUAMO20 
NAN aanupam4ew caos o6ycaonannaeT munpsmasuomee Aeftcalme An-
HOF° npuOopa B HaonloAaeTca BO mnornx nonynponoArmax. 

BoA AeliCTBHeM CBeTA B cnoe Cu 20 BNACAMOTCA 40T094eKTp0HU, 

moryme 6aaroaaps BeHTHAbH0My AeRCTBMO aanlipaxnuero CAOH Aunt 
TOR AMA!, B Hanpanaelinn, cooTneTcTnyloluem ABHWeHHW NX sepea Bell-
THAb OT Cu 20 K Cu. Tatum o6pasompraanHas 43CTb (POT09AeKTp0H0B, 

yaacTnyloninx B npouecce, BNAUfleTCH B aannell (no OTHOWeHHM 

K naAawutemy CBCTy) ROBepXHOCTH CAOR33KHCH mean. YABBBAOCb RO-
CTp0HTb clooToallemeHTN, B noropmx sawn:Hann caoR pacnonarands 
Ha nepedua CT0p0He 3BKHCH. B 9THX cpoTos.nemenTax nanpannemie 
40TOTOK3 6mno o6paTumm. B carme 00T09AeMeHTOB C 901:MKTOM Ha 
sullen nonepxHoun AeRCTByKRAHfl CBOT npoxoAnT gepea Tonnylo \ 

 nneincy 30A0T3 H cnon 33KHCH menu, HoTopuli nrpaeT p0Ab cneTo-
OlabTpa, nornontatoutero AopTicue BOAHN. B COOTBeTCTBHH C 9THM 

MUCHMyM 4yBCTBHTeAbHOCTH TWO( C4OT09ReMeHTOB AeWHT B Haman 
unclipaapacHotl 06A3CTH cnexTpa. B (4OT09AeMeHTAX C 90eKTOM na 
nepeanal ROBepXHOCTH MBKCHMyM 4yBCTBHTeAbHOCTH RpHX0AHTCA Ha 
sedlenym 48CTb cneuTpa. B nacToantee spew] H3FOTOBASHOTCH . 410T0.. 
9AeMeHTN C aaluipaAnumm caoem H B3 Apyrnx maTepnanon. Ay4WHMH 
H3 Ma Hammy C CRINCHHHNMH Bblllle MeAHOUKHCHNMH (unpormi) 
FMASHOTCH cepHocepeopsnme H cenelionme cpoTomemeHTm. MaKCHMyM 
4yBCTBHTeAbHOCTH nocaeaHnx AMMIT B aenelion 4BCTH, FlpH6AMEBHCb 
K MBRCHMyMy 4yBCTBHTeAbHOCTM ram. 

3amegaTeablion oc06elmocTbm toTomemeirron c aanupaanamm cnoem 
HBABeTCH NX CA0006HOCTb AanaTb amatureablibift tOOTOTOR 6e3 acnomo-
raTeabnoft snexTpoanliwylmel CHAN, npnaoweicion H3BHe. TWCHM o6- 
paaom,n (4OTO9AeMeHTAX 9TCHM Tuna MN nmeem npenpa)ueHlie cneTonon 
sneprini B anemTpusecicylo B necpannenHo 6onbillen cTenelin, sem 9T0 
HMeeT mecTo npN tOTOTOKe C nonepxHocTn meTaaaon. B 9TOM Roma-
Hem cayme ponb cneTa CBOAMTCH K Tomy, 4TO OH ofiecneannaeT  OAHO- 
CTOpOHHK)K) RpOBOAHMOCTb nyTem BNAeAeHMI 9AeKTp0HOB H3 meTaAna 
B nanyym; aneprcol ace, coo6w.enHas aneuTpoHam ceeTom, neaHaauTemilia. 
raannasqaCTE, 9HeprNN AocTanaseTca Tem IICTOWIHKOMmeamoRmaymeR 

CHAN, xoTopmfl noaaepsainaeT TOK B 4mo9aemeHTax Rpu ocneutemo. 
B4)oTomemeirraxcaanupaloulicacnoem, pa6oTamulux 6e3 'maia aReu-
Tpo,annacylmen CHAN, Haripono, BCH sHeprms Ton aammcmyeTcs OT CBeTa. 

npumenenne conpememmx norlynponoAHHAonux maTepnanon(repma-
HHA H, oco6emio, RpeMHMI) 11O3BOAHAO yam CO3A3Tb cpoTowlemelim 
narrnablioro Tuna, mcnonbaylonine Ao 120/0  sHepriin numumero cneTa. 
Twang o6pa3om, MOWHO naAesTbcs, 4TO Ha 9TOM nyTm 6yAr naflAelim 
TeXHH4eCKH peliTa6eablible meTool HCBOAb3OBBHHA conmetnion 
B HacTosmee spems noareHne noAo6nbix cpoTowlemenTon orpalupill-
naeTcn TpyAHOCTbM H A0p0FOBH3HOM H3FOTOBAeHHH noaynponoximonmx 
maTeplianon neo6xoximotl 4HCTOTN H AOCTUO4H0 60AbILMX paaMepoB. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 173) 	 (DOTO9ABMEHTM H 14X BPHMEHEHHH 	 557 

§ 173. .0T09.11eMeHTM H NX npHmeliemor 

BlieWHHH cli0T0900eKT, TBK H 00T0944eKT B nonynposonmotax 

cam:1H BO3MOWHMM noupoenHe cnenHamoblx 00TO9BeMBHTOB, HaX0AB-

MAX 04eHb umpolcoe npnmeHento B Hay4HblX H3MepeHMAX H B TexHnxe. 

BaKyyMnue 00T09ACMeHTM H 00T0911eMeHTM C 3annpamonm cnoem 
xapawrepkwymTca nponopnnormnenocTwo mewxy cnnoft TOKa H 

CHBHOCT610 xeRcTaywnoro cueTa; 3T0, xax yNCe ynowmanoce, OTKpbIJIO 

HM unipoxoe nimmeneHne xna cpoTomeTpn- 
meet= namepennti. B HacTomnee spema 
occuyeT 04eHb mHoro pa3AH4H5IX (00T0- 

meTpoB (Auer° Tuna HAM cneuxanbuoro 
Ha3HB4eHH2, OCHOBHOM 4aCTbW KOTOpMX 

BBASHOTCH 00TO9ACMeHTN. Oco6enHo pac- 
npocTpaHenmaAR9111XuenencloTosnemeHTm 
C 3annpaxnum cnoem, KOTOpNM HONCHO 

C nencocTmo npunartaTe mooym clopmy H 

xoTopHe MOWHO npHmeorre 6e3 ecnomora-
TenH011 6aTapell, 4TO oco6eHHo Ba)KHO ABA 

nepeHocHux (00TOMeTpOR (Hanpodep (POTO-
meTpos nag onpueneHHa 9KCHO3HHHH npu 
4oTocleMKe, pnc. 374). 

CnexTpaneHau 4yBCTBHTeAbHOCTb 43010- 

9nememoB CHAbH0 3aBHCHT OT BM60pa Ma-

Tepliana 4yBCTBHITIWHOA 110BepXHOCTH. 

CnenHanhHo o6pa6oTaHHme nonepxHocTu Pnc.374. toTosnexTpnvecwiA 
114BA04HNX meTannon nmemT 3ameTnyw 4yB- 	excnonomeTp. 
CTBHTeAbHOCTb B BHAHMOn 4aCTH cnexTpa, 
T. e. npnommxmcacm B 9TOM OTHOWtHHH K menoaemecxomy may. 
Ellie nymwe OoTosnemeHTH c 3anHpaIOIuHM cnoem, oco6eHno cenum- 
nle, maxcHmym MyBCTBHTeAbHOCTH KOTOpbIX coanaxaeT C maxamymom 

4yBCTBHTeabHOCTHTAa3a(5500).11PHMCHBAHOBWOBBUINBCBeTOOHAbTp U,  

MONCHO B 3Ha4HTeAbH02 cTenena HpH6AH3HTb cnemrpanbiTyw 4yBCTBH-

TeAbHOCTb cc:mix:nor° OoTosnemenTa x cnexTpanhHoft 4yBCTBHTeAbHOCTH 

rnaaa (pnc. 375). CywecTriymp Taxwe 00T09.11eMBHTM, 4yBCTBHTBAbHMO 

K yneTpa0HoneTolon HAN umppaxpacHofl cOnacrn cnexTpa (ao 3 —

5 MKKpOHOB) H morywHe CAMHTb BAB perncTpannu HeBHAHMMX macTefl 

cnexTpa. 
MyBCTBHTeabHOCTb coToemewlux CDOTO9AeMCHTOB XOBOAbH0 3Ha4H-

Tenblia. BAR 6011bUINHCTBB well npencTannaeT nHTepec 4yBCTBHTeAb.. 

HOCTb cno Toxy*, T. e. 3Ha4enHe 00TOTOKap nocTawummoro 00T09.1e-

MCHTOM npu namiliom °commix. B 9TOM OTHOMeHHH BeHTH4bHMB 

TOoTosnemeHTuTaxxonpexcTannawa npeamyuLecTsa• Xoponime KynpoKCbl 
um To 100 Aiwa Ha nmmeH, ceneHonew--xo 500 IT :Lamm 1000 MKG 

Ha women, a nexoTopme HOBble 410T09.11eMenTbl•—•HeCKOMbK0 TUCA4 MICR 

Ha nwmen. 
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558 	 00709.11EKTPIPMCIGIft 944EKT 	 [r.a. XxXI 

Tait, Hanplimep, cepHocepenpaHue cpoTosnemeHru, paapa6oramme 
B 413H4eCKOM HHCTHTyTe YKpaIIHCK0/1 AKaAeldHH HayK, o6HapyanumoT 
4yBCTBHTeabHOCTb AO 4000-5000 mita Ha =meth runnem tlyBCTBH-
TeAbHOCTb 9Ta xopouto coxpaHmerce B liegeHHe AAHTeAbHOTO epemeHH. 
flyinnHe 'He cpoTosnemeHru c HappICHUM 94XpeKTOM npn cnelutanbmo 
043/BCTBAeliHNX noeepxHocTax meTannoe Amur cnytme eamyymHux 
(p0T09/1eMeHTOB) OK0110 10-15 Arica Ha mouth. laaoHanoneeHnue 414:00- 
9AeMeHTbl Amor ao 100 mita Ha momeH, HO npH 9TOM pee TepeeTce 

nponopturoutablions mammy 1,0 

1/7110 	CHAOHTOICalf1111TeHCHBROCTMO 

0,8 	 CBeTa, H noo6nte cparosne- ,- 	
MeHTbl 9TOTO num xapaaTe- 

45 a, 	BOCTb10. 

C apyroll CTOpOlibl, 4.10TO- 
* A 	6,1.  

pHayloTca menbalen ycToHHH- 

42.FARgifea 	
9AeMeHTbl C Hal:WHO/61M 94411eK- 

o, TOM AalOT 66AbIlly10 4yBCTBH- 

TeAbHOCTb an0 9./leKTp0ABH- 
400 	500 	600 	700 mit agruten cane*, T. e. H03130- 

,-06.4acrim cnekmp Lty8cmoutnenhikeinu masa 	MOT T10.33,414Tb 60abllly10 
77; I vykmeamenaliacma OwnameneHma 	pa3HOCTb TIOTeHHHaA0B rip! ' c pasn. Ounampapta 

aanaHHom oceememm, H6o HX 
Pm. 375. 05mmumme cnextpaasnoti nyncran - BHrpennee COIlpOTHBAeHHe 
reasHoont rpoTosaemewra H cnerapanhHofi aHaHHTenbllo 6onbule, Hem 

IlyBCTBHTeabHOCTH ram. 	y BeHT11.71bHb1X (00T09fiel.feH- 
TOB. B COOTBeTCTBHH C STRIA 

OHM 6onee npHroaftu AAR canes, rite npHmeHaeTcn nocneApowee ycH- 
neHme (POTOTOKOB FIO cXeme yCHAHTeAbHbIX paAHOyCTp0fICTB. 

Oco6o1I pa3HOBHAHOCT1310 (DOT09ReMeHTOB ABASHOTCH TaK Ha3131BaeMble 
gOomoysnomuntesu, ocymecTanemble BIlepBble A. A. Ky6euenet (1930 r.). B 9THX npu6opax CPOT09/1eKTp0314, OCH060HCAellHble CBeT6/4 C KIITOAa, 
yCKOpflIOTCH npanroxeHHum snewrpHHemorm TIOAeM H ABHWyTC11 TaK, 4TO 
nonanaloT CO 3Ha4IITeabHOR CKOpOCT&IO Ha cocenHiom metamumesnym 
/10BepXHOCTb, 4yBCTBHTeAbHy10 K,911eKT0OHHOH 60M6apAH0OHKe. Bbl6HTble 
9BeKTp0Hbl, 4HCJIO KOTO0b1X 60AbIlle, mem 4HCA0 60/d6apAllpy10111HX, 
B CB010 ovepeab 6om6apamppoT cneapouudi snewrpoa H T. A. 061314HO 
npumeHmor 10-15 KaCK9A0B, 110Ay9aS1 Ha °swine TOK CHAOR OT 1 
AO 50 a Ha Al0MeH CBeTOBOTO HOTOKa, plaBIlleTO Ha KaTOA *). 

JleTKOCTE. 3a11HCH H peTHCIpaHHFI 110Ka3aHHA 410T09AeMeHTOB AeAaeT 
HX oveH6 pacnpocTpaftenHunur npH6opamu B BeCbMa paaHoo6paaHux 
camonucuax, pene H cHrHanbHux annaparax. IIpu nomouw cpoTosne- 
MeHTOB OXpaHRIOT 1101,1e11IeHHH, CHTHaBH3110y1OT 0 BO3HHKHOBCHHH nowa- poe (no ROHBAeHHIO AbUda), Bla(lIOAHHIOT aBTOMaTH4eCKH paaH006paaHpo 

•) B nocaemme spema 4yBCTBHTeabHOCTb tporoymomnreaea noseneHa no 
BeCK0abKIIX TUCR4 amnep Ha ammem 
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Paccediatowee 
MUG 

§ 1741 	CYIHHOCTb HBABHHH KOMIITOHA H ero HAKIM& 
	

559 

CAO)KHy10 permeTpammio, CHrHaAH3aLUI10, ynpaenemme H T. A. Be3bIHep- 

HHOHHOCTb netIcTeme o6ecnexmeaer cpoTosnememTam npmmememme B row-
psnmem KHHO H Teneemnemmm. 

lienpepmemmA nporpecc cpoTosnemenToe m pacumpemme xx npmme-
Menne B moo( paaHoo6paamblx ofinacTex maymm H TeXHHICH ReA1110T 

4pe3BbnatIHO HaTpyAHHTe/lbHbIM CK0AbKO-HH6yAb noxpo6moe nepetmcnemme 
STMX npmmememmtl. Kpome Toro, m mapm, xapalcrepmaytoimme KalleCTBO 

9THX annapaToe, 6mcTpo MCHHIOTCH, Tax 4TO ma npmeeAemmme =mime 
cnenyeT CMOTpeTb JIMUlb max Ha opmemTmpoeoimme. 

FAA BA XXXII 

SIBAEHHE KOMI1TOHA 

§ 174. Cy1HHOCTI) HBAHHHH KOMHT0Ha H ero =COMA 

I4ccnexoeamme paccemmme pemTremoricemx nymeft melmecTeom npmeeno 
B 1923 r. A. KOMIITOHa K OTKpbITHIO BaNCHOr0 SIBAeHHA, amaturrenbmo 
yrnytnmouiero Haulm npexcTaenemmx o 4xyromax. 

Renemme KOMIITOHa COCTOHT B H3MeHeHHH AAHHH BOAHN pen- 
remommx Arlen, npomexon,mmem npm paccemmul 	AerKHMH 

aTomamm. BnocnencTemm 9TO 

menemme 6mno oomappumo m 	 pr 
Bpi( paccemmim Temenumm 
aTomamm, npmmem B 9TOM 

nocnexmem cnymae senemme 
oxaameaeTcm 6onee cnow- 
11131M. 

Paccesmme pewrremoecxxx 
aria C BOAHOBOR TO4KH ape- 

0 BHA CBC13aHO C BbIllyaCAeHHIAMH 	 661 
KO.Re6aHHAMH 911eKTp0HOB me- 

Of imecTea, TaK 4TO xacToTa pac- 
tOs* ceemmoro ceeTa aolomma pas-

HATbal xacToTe =mown). 
TinaTenbnue mamepemem Rom-
nToma nomaaanm, OAHaKO, 

4TO mapexy c manymemmem 
memamenuon AAHHbl BOAHM B paccemmmom pemTremoecmom ceeTe 
RBASIeTCH pemTremomme maxygemme HeCK0AbK0 60/111Weft AAHHbl BOAH61. 

CxemaLEM KOMIIT011a II0Ka3alla Ha pile. 376. YSKH14 nymom pCHT-

reHoBcKmx Arlen, euxenxemmt1 xma4armamm DI, D2, paccemeTce 
BeffleCTBOM C AerKHMH aTomamm (yronb, napacInim H T. A.). PaCCeHHH141 

clieT maymamm npm nomouim cnexTporp4a pemTremoecxxx nymeft 
OpoTorpalmixecem HAH npm nomoutm mommaammommal mamepm). Replay- 
HUH nyvox emompaeTce Tax, xTo6b1 B mem coxepxmacm momoxpomaTm- 

Pmc. 376. Cxema ma6nwtemma 
roma. 

MIURA KOMH- 
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PHC. 377. CrtexTp paccemmux peHTTeHOBCKHX 
xygefi. 

560 	 HBAEHHE KOMHTOHA 	 (ra. xxxn 

gecang penTreaoacaral CBeT C ARMOR HUHU A. Torn a paccemiHom 
ceeTe Hapaay c o6HappainmeTca H alatallaH AAHHa HUHN kl>4. 
PHC. 377 AaeT npeAcTameHme o cneupe paccemiHmx Area. 

lia6AmAaemoe HameHeHHe AAHHU BOJIHU Ak==A!--X He ammicHT OT 
AAHHM eontim paccemaemmx peHTreHoacium Arlen H OT maTepHaAa 
paccemmourero Term, HO 3aBHCHT OT HalipaBaeHHH paccemim EOM mbi 
o6oariamam gapes 0 yroA meacay HanpaaneHHem neprargaoro nyqua 

n Hanpatummiem pacceanHoro 
cHeTa, TO 3aBHCHMOCTb OT yraa 
moaceT 6biTb npeAcTaa.rtena chop-
my/loft 

11.= 2k sin2 	(174.1) 

k-r-- 0,024i A- nocTosm-
Hag, Hat/lemma onbrra H 
noaaamamoulaa mammy }tame- 
HeHMA =HU BOAHM npH pac- 
CeMIHR non npammm yrAom. 

lie06X0AHMO OTMeTHTb, 4TO 
pram-fame 3aKOHN HBaeHHH 

cripaaeaamau Am He oven', )KeCTIOIX Arlen H AAR aeurecTs c maamm 
aTomamm secom (Hanpumep Boaopo.a, yrriepo.a, 6op, aAKIMHHHO, 'mem-
Lux B cnoem COCTaBe saercrponm, OTHOCHTeabH0 caa6o mamma 
c upon( aToma. 

§ 175. Teopwa susaemn Komwron 

Bce nepelarcaeHame inane cco6eralocTH HBaeHHH KomnToHa MOMHO 
HCTOAKOBaTb, paccmaTpHaaa ero KaK nporrecc CTOJIKHOBeHHH permeHoa-
CKHX INTOHOB C aTOMaMH aerrrecTaa. 

To 06CTOATeAbCTBO, 4TO ace rierame aTomm fierisrT ce6o OHHHaKOBO, 
HO3B0aHeT nperknoaaraTh, 4TO nporrecc paCCeHHHH CBOHNTCA K CTOJIKHO-
BeHHIO goornonoc c anekmponamu. AeACTBHTeAbH0, B Aermix aTomax 
CBH36 9AeKTp0HOB C Kapom aTOMa cm6a, H DOH HeRCTBHeM peHTreHoe-
CKHX :Irma 9aeKTp0Hbl nem orAensnacm OT aToma. Mammy MOWHO 
B nepnom HpH6AHWeHHH paccmaTpHuTs pacceaane ceo6odubtAtit 8AeW-
mpwtamu. 

MonycTam, 4TO CTOAKHOBeHHe 00T0Ha CO CB060AHMM 9AeKTp0HOM 
npoHcxwarT flO 3aKOHy ynpyroro papa, npir KOTOpOM BOAWHO 'Then. 
metro coxpaHenHe 9Heprim H HmnyAbca cTAAHHaabualacH 4aCTHH. 
B peayabTaTe CTOZKHOBeHHH 9AeXTp0H, aoTopma npeAnoaaraem noaoa-
uormca, npao6peTaeT asaecTHyto CKOpOCTb, a caerroaaTeabno, COOTBeT-
appowyw sHeprmo H HMHyabg 00TOH We H3MeHHeT Hanpmeeme 
ABHWeHHH (paccenaaeTco) H ymenbuneT cam anepram (ymenbwaercs 
ero 4aCTOTa, T. e. yrieangHaaeTca HaHHa BOAHM). 
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§ 1751 	 TEOPHH HEAEHHH KOMETOHA 	 561 

Pmc. 378 maoopammeT coomomemme HMTlyabCOB naAmomero 4mToma 

, paccemmoro sto'roma Civf ) H 9/1eKTp0Ha novae CTOAKHOBeHHH(HV). 

flap .ao.roxem yA0BaeTB0p51Tb yCA0B1110 coxpamerma mmnyabca II ycao- 
BMO COXpalieHIN 9HepTHII. 

npH COCTaBael11114 ypaBHeHHA COXpaHelilla 9HepTHH HaA0 IlpHHATb 

BO BHHMaHHe 3aBHCHMOCTb macchi saerrpoma OT CKOpOCTH; M60 CKO- 

pOCTb smorpoma nocne paccemma 
mowe'r 661Tb amameremma. B COOT- 

BeTCTBHH C 9THM KIIHeTH4eCKa51 
9HepT1451 94eICTp0Ha Bblpa3HTC51 KaK 

pa3HOCTb 911epT4111 9.7eKTp0Ha HocAe 

H AO paCCe5i11412, T. e. 

amin me2_ moo,  

rAe nto  — Dacca nomosageroca snex - Pm. 378. K Teopall aclxperra Komnrolia• 
TpoHa (H60 CKOpOCTb 9aeKTpolla 

B paccemmammem 'rem mana), m = 	mo macca snewrpoma, boxy- 
fi — 

Timer° B pe3yabTaTe aKTa paCCe511114F1 3Ha4HTe/1611) 710 CKOpOCTb V, 

a 
2 	v 

14TaK, yCJIOBHe COXpaHeMISI 9HepTHH Meet' BHA 

hv 	m oc2 	mc 2 , 	 (175.1) 

a yOlOtHie coxpamemm mmnynbca Ha OCHOBaHHH pile. 378 aarmale'rca 
B BUPA 

H BEHITeM H3 Hero (175.2), npeasaptiTemmo npmeeam BCe 4/IeHbl 9TOTO 

paBeliCTBa IC o6memy amamemaTemo, no/1314Hm: 

m2c2 (c2 v2) = m2c4_ 2h21 ,  (1 — cos 0) 2hm oc2  (v 

moc2  moo = moo ( ir p  1) moo x 

	

*) a..= — moo= r 	

	

1, 	_... 
1 A., , 3 A4+ 

...). ECAH p AOCIETO4H0 MBA° no CpBBHBHHIO C BAHHHHBA, 

TaK 4TO MOSHO nperreopew, 4ACHBMH p4 H BUM% TO OpMpla ITHHHMaeT BHA 

moc, mov2 

3tini =2 — 2 ' 

T. e. nepexoamT B o6blimoe ampanceme KaacentlecKoll mexamms. 

36 3atc. 2178. T. C. HallAc6epr 

On vr 	)2 + (___hv'\2_ 2h2,o/ cos 0. c / 	c 	c2 	
(175.2) 

Ilepenpauem (175.1) B BHAe 

h2v2± h2v2_ 
2h2NN I  n4c4  2hmoc2  (v — V
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562 	 FIBJIEHHE KOMIITOHA 	 xxxn 

TaK Kax iqc4 r_ n2c2 (c2 4J2), To Hmeem: 

kw' (I — cos 0)=4 nt oe2 (s — sf ). 
Bawls BmeCTO IlaCTOTIA v AJIHHy BOJIHN A, T. e. HMO/1633FR COOTHO- 

weime v = .fA.7  H v = ve  , a TaKIKe 43603w-Iasi (N—v) = sv a (A'—x).ea, 
HaRxem: 

he2  
-ur  (I — cos 0) 	

c Ak 
moc2 	, 

HMI OKOHIlaTeabHO: 

Ak h 	 2h . 2  0 
=-- nrac  (1 --COS 0) 	sm . (175.3) 

43opmy.rm (175.3) cowman c eKcnepamewraabHoti 4Lopmyac41 (174.1), 
onpeaenKtoweil 3aK011 sametwa. B camom Aene, riOnCTEIBASHI 

stinensi h, nto  H. C, HataeM= 0,02426 	B COOTBeTCTBHM C Fla- me 
6a10.aeHHflmH. npHBOniiMafl 	Ta6/11ina nOKa3bIBaeT, HaCK0/16K0 xopoulo 
sacnep HmeHTanbHue AaHHme cornacyrons C Teopmell. 

6 AX (Busacn.) 
AT 

(aamepes.) 
Ao 

(a Al 
Bemecrao 

72° 0,0138 0,0170 0,708 rpa43HT 
90 0,0243 0,0241 0,708 rpa4mT 

110 0,0345 0,0350 
160 0,0469 0,0470 
170 0,0480 0,0482 0,708 napa4rnH 

B nepacmayanuoti Teopint npmnonaranocb, 4TO saucrpollm s Beate ,  
CTBe CB060)Mill. B dle11cTBMTeabH0cTH HafF0 ripHHSITb BO BHHMaHHe, STO 
SileXTp0H CHH3aH C aTOMOM, H B 6anaHce sHeprmt ytarriaaatb pa6oty, 
3aTpageliyi0 Ha OTpbIB 9dieKTp0Ha OT aroMa, c aaH014 CTOpOH&I, H 9Hep-
MO, Kamm Ha co06u(eH He ABIDKeHifil cawing aroMy, C np yr oft 
CTOpOHSI. YlleT 9THX 06CTOsiTeascTB 06 -141ClisleT pfl/I AeTaneti B BBneHHH 
Rommrolla, B nepHyl0 omepenb Ha/Ople HeemeineHH0I1 AFIHFIN (eCaH 
9neKTp0li He 6yneT OTOpBaH OT aTOMa), a Talate coon-Towel-me HHTen-
CHBHOCTeft CMellFeHHOR H HecmewAHHoti JIHHHH. B nom 6onee o6ulem 
cayme aucTynan yxce H 3aBHCHmoCTb OT AnHHm nepaiiInia 
pamio KaK H axwmne maTepmana paccemmuowero Tena. Cpaamelme 
C OnbiToM 110)1TBepaolaeT sty 60/lee n011H300 Teopmo. 

Amen He 143meHeHilli 1111111151 Boalibi npH paccesHHH CBeTa MOHCHO 
651110 651 061FICHHTb C BOJIHOB011 TO4KH 3peliHS1 npa nomoaw 31BaeHHA 
,/lorinnepa: 911eKTp0Hu, pacceimarouwe penreHoacKme arm, no,a nett- 
CTIWeM ux Bbl6pacbma10Tc8 F13 aT0m0B no pasnH4HmM HaripaBileHHam 

paanbimIF CKOpoCnimil. TaKIIM 06paaom paccemmun CBeT 3.0.11)Kell 
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§ 1761 9414,EKT AOMIJIEPA C TO4KH 3PEHHA rHIIOTE3bI CBETOBbIX KBAHTOB 563 

HMeTb uameneHHym AAHHy BOAHN B 3aBHCHMOCTH OT CKOpOCTH H Hanpa-
BAWINH ABHAEHHA paccemaammx 9ACKTp0HOB. BN4HCAHB, KaK AOAWHW 

6unH 6u maHraTbcH paccellaammume 9/1eKTpOHN, MO)KHO nonymmTb mac-
cmmecaylo KapTnity ABACHHH HOMBTOBa. 

C mpyron CTOpOHN, ABHMeHHe 9ACKTp0HOB, nonymHaumx aameTHue 
CKOpOCTH B peaymbTaTe paccemHma penTreHoacamx nymen, ymaeTcH Ha-

6AWAaTb HenocpememeHHo Ha onuTe. BAH aTott nem( &inn npomue-
menu HCCACA0BaHHH C ROM0114610 waxepui3114bCOUCI, KOTOpaH RO3BOAReT 

no o6paaceaHmw Tymarniux CAeA0B CyAHTb H 0 Hanpannenmm paccem-
MAX nymeH, H 0 wanpaaneHHH ABHWWINg 9AelapOBOB, BW6HTUX npH 
pacce(mmm peraremoscamx nymeH (9AellTpOHN HOTAWIH*). H Ha HyTH 

9ACKTp0H0B, H Ha nyTH pacceHnHoro peHTreHoscaoro cseT -  MOHBAHWTCH 

HOHN, Ha KOTOIMIX aoHmeHcmpyeTcm Boma nap, 4TO menet BHAH-

MNMH 9TH nyTm. 
KaK ywe yaasaHo, MONCHO paccnnTaTh aaammHue Hanpaanemn 9nea-

Tp0HOB H paccemnnux nyve0, neo6xottmue Ane KilaCCH4eCK0F0 

Retina ABACI-IRA KOMIITOHa npm flOMOWJA s4xjleKTa Bonnnepa. C mpyron 
CTOpOHN, MOWHO BN4HCAHTb 9T0 pacnpemeneHme HanpaaneHHH aneaTpo-
HOB H (POTOHOB no TeOpHH ynpyrax coymapeHHH. 3TH ABC TO4KH ape-
HHH IlpHBOASIT K pa3IINM pesynbTaTam. YnommHyTue °Hutu CBHACTeAb-

cell:1pm B IWAbay KBaHTOBOfl Teopmm ABACI-NB, TaK 4TO 06ERCHCHHe CEO 
C nommumo 44reaTa Bonnnepa cnemyeT npnaHam HeymoanemopmTenb-
HUM. Talcum o6pasom, samenHe KOWIT011a n0mo6Ho OCHOBHIAM 3aKOHaM 

0:03T0944eKTa r0B0pHT B BOAbay npemmaneHmH o tOTORaX. 

§ 176. 344ela AconnAepa C TONUCH speting mnoTesu 
.CBCTOMAX KBOATOB 

COBOKyIIHOCTb CBEACHKH 0 cpoToackeaTe BHAHMNX H peHTreHoncKHx 
nyneH, paaHo KaK H AaHHNe 0 HBACHHH KOMIITOBa, yoemmTenbno CUR-
AeTeabcTByloT B nonbaymnoTeau tOTOHOB. C apyra CTOpOHN, OAHaKO, 

BpeACTaBACHHH 0 (POTOHaX He 061ACHHI0a o6u1NpHoro Kpyra OnTH4eCKHX 
HBACHHH, ecTecTBeHHO BITECKaWILINXIOBOAHOBNX npucTaaaenta (HHTep-
(tepetinmg, nonsipHsammH H T. a.). B HacTonatee ppm' He aoa6yHtmaeT 
COMHeHHH, 4TO H Te, H mpyrme npe.acTaaneHHH BepHo oTpamcaloT paa-
AMHble CTOpOHN OIITH4eCKHX SIBReHIIM H 4TO samana TeOpHH COCTOHT 

B HaXONCACHHH npaimint.Horo cHnTeaa Tex H mpyrmx npemcmaneHHH. 
flonuTan TaKoro CHHTC3a ymi:e menamTcH, XOTB HeAbWI C4HTaTb, 4T0 

B HacTosutee }Tams B 9TOM OTHOUICHNH AOCTHTHyTIA OKOB4aTeAbHble 

ycnexil (CM. BaanmmeHme). 
B Tex cnymanx, rae npemcTammeHHH o CBeTOBNX KBaHTaX mama B03- 

MOWHOCTb 06EACHHTb HILIWHHC, TeOplifl ero OKa3MBaeTCA Heo6u4atillo 
npocTo6 H maTemaTHmecaHft annapaT epeaableaRao saemeaTapnum. 
ilpanaa, npn 9TOM Teopm oxaaumeTcH HenonHon B TOM cmucne, 4T° 

loom CTOpOHN HBACHHH OCTaWTCH HeuccneaciaanHumH, Kalf MN amAeak, 
manpnmep, B Niue 0 aomftiammoHHom paccemmm cHeTa. Ho Te 

36* 
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564 	 ABAEHHE KOWITOHA 	 Ira. xxxn 

,nonpocu, Ha moTopue rHnoTeaa CBeTOBNX KBaHTOB B COCTOHHHH AaTb 
OTBeT, OKa3b1BalOTCH paapemerniumn npaaHabHo, T. e. B coraacHH 
C OHNTOM. TaKHM o6paaom, ranoTeaa (00TOHOB He HBAReTCA CK0AbK0.. 

HHOyab 3aKOHWHHOR 0143144eCKOH TeOPHeR, H B HacToHmee 'veto MU 
ameem yam Frecpanaelmo 6onee cortepineHHoe paaHHTHe xHaHTonux npen- 
cTarineHHn B BHae KBaHTOBOR HAH BOAHOBOR MeXaHHKH. HO KaK pymo-
BOAHWaR rHnoTeaa TeopHH (POTOHOB HmeeT O4eHb 6onbuicie WHCTIPle 

owe myelin, T. e. aanaeTea TeopHeft, now:mamma npaambHo 
npencmaamaTb peayabTaT, He BX0AH B neTanH ABAeHHH. AAA xapamTe-
pINTHKII HAOAOTB0pHOCTH Teopum (POTOHOB npeacTaanHeTcH HHTepeCHNM 

paCCMOTpeTb HeKOTOpNe HBACHHH, nonycmax)nate TpaKTOBKY KaK C BOA-

HOBOfl TO4KH 3peHHA, TaK H C TOMKH 3peHHH 4JOTOHOB. 

K mlicay TaKNX HBAeHHA HONCHO OTHeCTH 904WKT flonnaepa,moTopuft 
Gun rinepue BbICKaBaH Ha OCHOBe BOAHOBOH TeOPHH H KOTOPNR C STA 
TOI1KH apeHma ywe own paccmcapeH B FA. X}{. ScIlikemT aonnnepa-- 
THHINHOe BOAHOBOe HBAeHHe, H,HCTOAKOBaHHe ero Ha OCHOBe TeOPHH 
(POTOHOB npencTaancieTcH Ha HepBNH B3FATIA 3aTpy)HHTeAbHUM. (IaHaK0 
ynaeTcH nomaaaTb BO3MOMMOCTb TaKOTO HCTOAKOBaHHH nyTeM paccy-
wneHnfl, OKeHb 64113101X K paccywaermam, cnymcauiHm nag 061ACHeHHH 

ABAeHHH ROMHT0Ha. LIAH npocToTu OrpaHWHIMCH CTOAb mamma CK0p0-. 

CTHMH ABH)KCHHA HCTOKHHKa V, npm KOTOpNX MO)KHO npelleopemb mae-
Halal aToporo nopHama OTHOCHTeAbH0 v/c. TOraa no nmunininy /ion-
naepa nameHemie MaCTOTN Hanymaemoro HCTOKHHKOM cam ampaanTcH 
topmyaon 

Ay 	v 
— =  cos 9, 	 (176.1) 

Lae. 0 — yron mewny HanpaanenHem ABIDKCHHH H Hanpaaaemem, no 
moTopomy seneTcH HaftioneHme cseTa. 

Ilyab HCTOLIHNK cneTa maccu M ABHMeTCH CO CKOpOCTIA0 VI, T. e. 
o6naaaeT HMHyAbCOM A4vi . IlpH HenycmaHHH OoTopa 6fleT HanymaTbal 

hy 
irdnynbc 	B coomenTHHH 

C 9THM a0AH(Hbl H3MeHHTbCH CHO',  
POCTb HCTOHHHKa H ero Hmnynbc, 
npHmem nocAosson CTaHOBHTCH 
painium 114v2 . TaK mam sholysbc 

PHC. 379. K (POTOHHOR TeOpuH 944eXTC cpoToma mpanHe mail no cpme- 
ppnnaepa. 	 HMO C Hmnyabcom HCTOHHHKa, 

TO HameHeHHe sToro nocnen- . 
Hero 6yneT Tamwe '<panne He3Ha4HTeAbHNM. PHC. 379 nomaammeT pac-
noammeHHe 9THX BeKT0p0B. HameHeme cmopocTH HCTOWIHKa H, caeAo-
eaTeaboo, osmeseove ero xsoemecicon sHeprHH AS nonwHo conpo-
BOWAMCR nepenamen sTon sHeprHH 00T0Hy HAM 3aHMCTBOBaHHeM ee OT 
00T0Ha, B3aBHCHMOCTH oTaaaHmHoro pacnoaowelm HanpapneHHH H3AY 
MeHHA H HanpameHHH aBHWeHHH„ coma/immix mewny co6oft yron 6. 
TaKHM o6pa30m, sHeprHH cpoToHa H3MeHHTCH ma A3 H HmecTo 
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§ 177] 	9KCIIEPHINEHTAAhHOE H334IEHHE HABAEHIMI CBETA 	 565 

coomercnty]ouleti H3BrIeHHM HOKOHIMeTOCH HCTO4HHIM, cTalleT pasHoft 
hv'.= hv A3. BusHenemie A3 He npencTasaset 'Tyne: 

n/F4 MT4 M 
A3 	— -2— = -2- (v]. — v2) (vi v2) = M (vi — v2) v, 

vi+ v2  
rae v — 	eCTE, CpeatIAH CKOpOCTb, npamsecsH HeOTAIPIHMBH 

2 
HH OT 	HH OT V2. 

143 plc. 379 cnenyeT: OA — OB = BA cos , T. e. 
hvf 

Mv1— MV2 = — COS O. 

Tatum o6paaom, 
hv A3 v— cos 0, (176.2) 

H sHeprun OTOM, Hanyselmoro TIBH>KylIMMCH HCTO4HMKOM, pasHa 

hv'= hv-I- A3= hv-1-1: in' cos 0, 

T. e. 
hv 

hv' — 	— hv (1 ±—evcos 0), v I-- C OS 0 

H60 MM npeHe6peraem sneHamH wroporo HOpHAK3 OTHOCHTeAbH0 

Wras, 
V 

1- V = N -c COS 0 

HJIH 
Av 	v — — cos 0, 

T. e. (Haman (1)opmyna aonnnepa. 

(176.3) 

r JI A B A XXXIII 

,BABBEHHE CBETA 

§ 177. 3Benepmmearaamme asymerme aaBaeimm cBera 

Cpeam pasnivmsoc nencTsHR cam Ha sanecTso daesenue coma 
Hrpaur secbma swanylo porn,. 0Ho Hmeno 6onsume aHaserme s pa3BMTHH 

SACKTp0M3THHTHOR TeopHH CBeT3, OHO npenciamseT 3H3414TeabHWR 

HHTepec c awn ilmAOCCKPCKOR TO4KH 3peHHH Ha npmpony cseTa H 

Hmeet BBNCHMe KOCMH4eCKHe nimmeneHms. 
Rees, cornacHo tampon cHet nonmeH J1,3BMTb Ha ocseuxaemble HM 

Tena, &Ina inecHaaaHa eine Kennepom, HoTopinn mon B Hen o6-bsc- 
HeHHe 	KOMeTHMX XBOCTOB. 14nes 0 CBeTOBOM nameHHH HOACKB- 

3WEBABCE. HIDIOTOHOBOR TeopHen Huesemun aim:mine sacumn, wpm', 
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AABAEHHE CBETA 
	

[rn. xxxm 

06 oTpamalowe HAN nornomunmme ux Teaa, nOAxHN 6m.TH 6m nepe-
nanaTe NM 4aCT6 caoero Hmnynbca, T. C. Hp0H3BOAHTb nannenme. 

l'eopng H ucnepHmeHT B 9rOM nonpoce nepewHini AAHHHyM HCTO- 

B 9ncnepHmeHTanbHom OTHOHleHHH Hmenucb Hsconcem HaNBHUe 

nonmmu, H nonum cepbe3Horc xapanTepa, 'voile Tex, HoTopue npm-
Bean KpyKCa K OTKINITHM oco6oro 'ma gimenift (pattomempultecteux), 
CIEW3MIHNX C KHHeTHKOR paapexceHHmx mon. B. 43paHKAHH paccmaTpH-
Ban Heynamm ncex H3BCCTHNX K ero npemenm nonwon o6HapymmTb 
nanneHme cneTa KaK OAHH H3 apryMeHTOB npoTHn nopnycnywHoft 
Teopnn cneTa. Bnocnencumm T. Konr Twice npH6eran x 9Tomy apry-
meHTy, XOTR HH CppaRKAHH, HH li)nr He Hmenn BO3MOWHOCTH yna3aTb 
MHHHMaA6HyM BeAH4HHy npennonaraemoro nanneHHH, nocnonbny OTHO-

CHTeA6H0 maccm CBeTOBNX gamin HeA6351 6HAO BNCKa3aT6 HHKaKOTO 

CyWACHHH H, cneaonaTenbno, HeA63H 6mno cyAHTb, AOCTaTO4Ha JIB 

4yBCTBHTeA6HOCT6 npyminbamx BeCOB, npmmensmwmcn AAA 9THX onm-
TOB. 

1303paWeHHH clvainuma, Hmenume npHITHHnHanbnoe 3na4me, no-
cCK0Abny BOAHOBaH TeOpHA nem paw:ammo, KaK TCOpHH ynpyraa, 
noTeplinm CBOIO CHAy B KavecTne aprymenTa nponin HopnyckynHpHmx 
HpeACTaBACHHR, MOrAa MAKCBeAA BNBen neo6xoximocTb cneTonoro 
AaWleHHA C TO4KH apeHHH 9nemTpomarHHTHO BOAHOBOR Teopmm H name 
BN4HCAHA ero neniumuly. 

TaK KaK CBeT eCT6 menTpomarHHTHasi nonepetwaHBOnHa, TO, Haag 

Ha nonepxHocTb 1430BOAHHKa (3epHanbnoro HAN nornoinalcnnero Ten), 
OH AOAWeH nponanonmTb cnenylomHe AeRCTBHE 9AeKTpH4eCKHR nenTop, 
nemaumin B HAOCKOCTH ocnemenHon nonepxnocTH, nmemnaeT TOK B Ha-

npaBAermil 9TOTO nenTopa; marHHTHoe none CBeTOBOR BOAHN nacTnyeT 
Ha 9TOT TOK no aanomy AMnepa TaK, 4TO HanpanneHHe neRcTnynnuen 
CHAN connanaeT c HanpanneHHem pacnpocTpamenia cneTa. TaKHM o6- 
pa3m, noHnepomoTopHoe n3aHmonencTnne memos CBCTOM H oTpamaw-
11114M (HAN HOTAOWAKNAHM) CBeT Tenom ITHBOAHT K o6pa3onaHmo name-
HH2 Ha Teno. CHna AaBACHHH BaBHCHT OT HHTeHCHBHOCTH cneTa. PAR 
°Irma, nom cneTonme Arm o6pa3yloT napannenbHmA nytion, name- 

p no MA4HCAeHMO MaKCBeAAa panwieTcH HAOTHOCTH CBeTOBOR 

9Heprmil U, T. C. aneprHH B enHHHHe oftema. flpa 9Tom npennona-
raeTcH, 4TO Teno, Ha noTopoe naaaeT cneT, a6coanoTHo gepHoe, T. e. 
cnonna nornoulaeT BCE nanimaylo Ha Hero cneTonyo 9neprim. ECAH 

me nos(DepimmeHT oTpancerm Tena He paBeH nymo, a HmeeT aHaveHne R, 
TO nanneHme p = u(1 R), Tan 4TO AAA HAeaAbH0r0 3epnana (R = 1) 
Hmeem p= 2u. Ecax Kommeciao sHeprmi, nummett impitamam ita 
1 cat 3a 1 cm, 0603Ha4HTb 4epe3 E, TO HAOTHOCT6 Ay4HCTOR 31.1ep-
TRH 6yneT panHa E7c, rite C---CKOpOCT6 CBeT8. TaKHM o6paaom, cne-
ToBOe nannenHe MOHCHO BNpa3HT6 B Billie COOTHOMeHHA 

( 1  + R). 
	 (177.1) 
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Pm. 380. Cxema OBUTOB rL H. Ae6e- 
Anna no Hamepetono 41a/311eHH51 mem. 

177] 	SICCREPHMEHTAAbHOB H3YABHHB AABAEHHA META 	 567 

LIAR CHAN, C goToporl conHemmue Arm B mplotti KeHb nun ma 1 At2 

nepnott nosepxHocTH, Alancmena BURHCAHA aemtnnHy 0,4 dmr. Ecnn cnet 
HaAaeT Ha CTeHKy 	ncem Hanpasneminm (HanymeHme Blinn nonocTm), 
TO Ilpm 11.110THOCTH maaymennm 	namenne Ha mepayro nonepxmocn. 

6yner p 
CmeTomoe nameHne ouno o6Happneno Ha onmTe anepmme name-

peHo 1-1. FL fle6eneamm Alocnme *) npm Homo= mnuToa, npon.cra-
BAHBWHX AAA cmoero npemenm o6- 
paaem macneptimemabHoro mcnyc-
CTBa. 

flpm6op Ae6enema COCTORA H3 

mentor° nonseca ma TOHKOR HHT14, 

110 npamm noToporo Wan man-
mpenaeHni TOHKHe 41 xenore Kpbl- 

.Ab1111KH, OAHO 113 KOTOpb1X &MO 

aanepneno, a xpyroe ocTamaeHo 
OnecTnuimm. flonmec R nomemancn 
B oncatiaHHom cocyae (pmc. 380), 
o6pasym BeCbMa nyncTawreabHme 
npyrunnHmeBeCb1. CBeT OT dayroaoll 
namnm B notmeHTplipona.acm npm 
110M0111H CHCTeMbIAHH3 H aepnan Ha 

OAHOM H3 KpblAblIlleK 41 Bbl3b1BaJI 

aanpynnmaHne numeca 	moTopoe 
na6aronaaoch npm nomouot Tpy6m 
m aepnannua, npmnpennenHoro K 

HHTH (He 110Ka3aHHbIX Ha pucyHme). 
rlepefienram TworlHoe aeprcano 
MORENO 6mao Hanpanntrrn can OT 

nyrmBna FlepeAH1010 HAM Ha 331011010 

HOBepXHOCTb Kpb1J1b1111Ka H TaKHM 06pa3OM MeHATb Hanpaanetute aampymm-
namtn. FlilaCTIIHKa nosmontum manpaadont onpe.aeneHnoo RaCTb ny4na 
Ha TepmoanemeHT T, noTopmn caymon Ann mamepenitm neminnrum nanam-
men mHeprnn. 1DrumTm Wan nponeaenm c nonmecamn paaannHoh cpopmmt 
(pmc. 381). 

Tpynnocimo B 9T11X onbTrax 4113/151eTCR nencTame KOHBeIC- 

HHOHHbIX HOTOKOB raaa H Haammme paamomeTmecnoro AeFICTBHH. 9TH 

nomexu moryr 6b1Tb B COTHH TbICA41 paa 6onnitie cmoroporo AaBAeH1151. 

KOHBeK111101111ble HOTOKH aamprormator nonaec npm HeCK0AbK0 Ha- 

KAOHHOM 410/1041CeHHH Kpb1.11141111Ka. TaK KaK netIcTmne STO He 3aBHCHT 

OT HanpaineHmn mummer° cmeTomoro noToma, TO ne6eftea Hayman tt 

RpeAnapnTeamtoe coo6ukettne o CBOHX. pa6oTax n. H..11e6eAeu ceeaaa 
e 1899 r. Ha flea/le 1.1.1HeilHapHH, noapo6HA aoxaaa— Ha HoHrpecee Ila-
plume e 1900 r. H. J1 e6eae a, 1436paueme commeHuH, focrexHaea4, 1949, 
trp. 154-155). 
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568 	 AABAEHHE CBETA 
	 rm. xxxn1 

HCHA1042A ero C nomommo mameHeHmm HanpasneHms °manumit! (no- 
ABH)KHOe 3CpKAA0 S1S4). 

PaAmomeTpmmecmme AeRcamma sommmaica B paspewerwom rase BCA0A- 
CTBHC pasHocTm TeMnepaTyp OCBCW0HHOR H HCOCBCW0HHOft CT0p0H 

xpunbnuma. Akonemynu raaa, ocTarow,Hec B 6wancate, oTpawaxercm OT 
6onee Tennofl CTOpOHN C 6onbulefl CKOpOCT610, H scneAcTume otAamm 
KpMANUHCH cTpemaTcs nosepHymcm B TOM we HanpasneHmm, 4TO H n0A 
AacTnnem cseToaoro A2BACHHA. PaAmomeTpmmecxoe Aenea:me ymelib-
maeTcH, ecnm npmmensTb 04C116 TOHEHC MeTHAAH4CCKHC KpbUnAnIKH AAH 

PHC. 381. Paanngewe cncremu xpennetma icpunbmiex 
B npll6ope 11. H. Jledeoaa. 

ymeHbweHma pasHocTm TeMnepaTyp H ecnm ysenwurrb paspeweHme rasa 
B 6annome. KorAa CBOT HanpasneH Ha 6necTmmee mpanbutwo, TO cse-
TOBOe Aasnewle AOAACHO 661T6 HpHOAH3HTCAbH0 B Asa pm 6onbwe, 
sem mow HOA AencTsHem cseTa HHX0AHTCA samepHemwe mpunmummo. 
liao6opoT, paAmomeTwameawe Adieu:we 6onbwe npm ocsewiamm mep-
Horn xpmnbnnma, moo npm 9TOM 6onbwe Harper:mane nocnewwro. 
B onuTe fle6eAesa RencTsmTemwo HaftwAanocb, 4TO AeRcTsme Ha 
aepmanbHoe KpIDIANWKO npmmepHo B Asa pan. clumwee. ACHCTBHH Ha 
mepHoe, 4TO AomasmsaeT, 4TO paAmomeTpmmecmoe ACHCTBHC 6mno npa-
lammeom mcwinomeHo. 

IrlsmepeHma fle6eAmaa Aanm senwimHy, cornacyrommywcs c Teopmeft 
NURCBCAAA (c TO4HOCTWO AO 20%). AlHoro net cnycIll (1923 r.) 
repnax flOBTOpHA onmTm 11050ACBH, H01163yHCb cospemeHHumm, 6onee 
COBCpUICHHNMH meToAamm nonymeHms samyyma. BnaroAarin sTomy He 
TOAMO 3HB4HTCAbH0 o6Aer4moch emnomieHne OnNTOB, HO H yAmoch 
nonylnab Aynuiee (AO 2°A) connaAenHe C TeopememmH Henna-
Hamm. 
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§ 1781 	AABAEHHE CBETA C TO4KH 3PEHHH TEOPHH (DOTOHOB 
	

569 

&Genes ucnepnmeHTanbno penimn TaK)Ke H npyrylo HecpameHHo 
6onee TpynHylo sanagy, 06Hapyun H namepn nanneHne cHeTa Ha rani 
(1909 r.)*). 

§ 178. Ammente CBCTa C TWIRH 3PCHHH TCOpHH 40TOHOB 

CmeTonoe nanenHe C TO4KH sperm TeopHH tOTOHOB menyeTHHTep. 
npeTnpoHarb KaK peaynbTaT nepenaum Hmnynbca CPOTOHOB noracuato-
wen HAH oTpauatouien creme. CmeTomon noTom moHoxpomanyuchoro 
cmeTa 4aCTOTH v, nanamuunt HOpMaAbH0 Ha cremy H HPHHOCKHAHR sa 
1 ceK. Ha 1 cm2  HHeprmo, palmyno E, cone>KHT N (tOTOHOB, me 
N onpenennTcH H3 yCAOBHA 

Nhv -+- E, 

	

TaK KaK Ka)KANII 	
hv 

(DOTOH ofinanaer nmnynbcom —c , TO 

hv
, 

 
nornouratouret1 creaKe nmnynbc —c

, a oTpancaromen cieHKe 

(H60 npH oTpanicemlln HMHyAbC cperroHa H3MeHfleTCH OT 

	

, hv 	hv 	 ,-, hv 
1–  — AO — — , T. e. Ha z —). c 	c 	 c 

HTaK, Hmnyabc, coo6uraembin n 1 ceK. I me a6conoTHo norno-
maKmueft cTenxn, pameH 

Ho Hmnynbc, coo6utaemun n 1 ceK. 1 CM 2  nosepxHocTn, H eCTb name- 
Hire Ha STY 110BepXHOCTb. 14TaK, anneHne Ha nornowarourylo cTeHKy 

pano p=—E , a Ha Hnonue oTpaHcalomylo p= 2—c . B oftem cnytme, 

Korn KOWPIPHHHeHT oTpaweHns panes R, H3 nonHoro mucna N 1410T0- 

HOB, nanaloumix sa 1 ceK., nornownercH (1— R) N N oTpawaeTcH RN 
CPOTOHOB. Coothmaembni HMH enHHHue nomepxHocTH HMIlyAbC panen 

hv 	 hv 
(1— 12) N c + RN • 2 — = N — (1+ R) = —E (1+ R) c 	c 

B comma C cpopmynott Mammenna. 
Kam 6b1 HH 6uno HCTOAKOBaHO nnemle meTomoro AaHleHHB, C KOp-

HyCKTASTH011 HAN BOAHOBOR TO4KH SpeHHA, CaMbal (OUT ero 9KCHepH• 

MeHTaabH0 ycTaHoHneHHoro CyMeCTBOBeHH51 HMCCT 6onbinoe mameHne. 
STOT (MKT AOKa3MBaeT HaAH4He y CBeTa He TOAbK0 3HePPHH, HO H 

nyAbca, C HeCOMHeHHOCTWO CBHAeTeAbCTByg 0 maTepnanbHocTH CBeTa, 

0 TOM, 4TO CBOT Hapmy C BelHeCTBOM ABAKeTC2 OAHOH H3 (00pM MaTepHH. 

T . e. N =— hv 
OH coo6uraer 

rimnynbc 2 —hv 

*) Xopouinft o63op pa6oT Ii. H. .11e6e.gena no ceeTonomy aasnealito cocra-
naeu B. A. 93 a6pliKaHTOM (Y4)11, T. XLII, BMW 2, 1950 r.). 
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570 	 ,aAINIEHHE GRETA 	 [rn. XXXIII 

§ 179. !Mimetic-um cseTosoro Annemisi 06101CHeHHIO Regoropmx 
mootinecmix Rtne9913 

Kan yam ynotamaaocb, ceeToBoe naaneHtle 1103B0aHAO 061,51CHHTb 
pHE snoleHIA, np0HCx011,51IHMX BO BeeneHHOft. 

06pa30BaHlie KOMeTtibiX XBOCTOB, paselusatow.HxcH HO mepe IlpH61141- 
aceHHH KOMeTbi K COJIHny pacnoaaratmaxca B HanpasneHHH OT 
aacTaBlutoetnell.ennepaBucaaaamnpertnottomettire,IrroaomeTnuexitocTu 
ripeacTaaaamT co6oR ROTOR 4aCTHR, oT6pacuBaemblx neRcTatiem amine- 

citema npotit, OT COaHlia, KOraa momeTa HOEXOAHT K Hemy nocTa-
TOHHO 6aH3KO. PaClient H, OCO6e11H0, sacneptimetuanbuble 'menet:weal-um 
Jle6ertesa‘ noaaperulan 9TO npennoaoatemte. llo 9THM maintbita HONCHO 
OgeHHTb, 4TO tiacnutb, docmarnovio ASCIAblX paamepoo 6ynyT HCIMITI3I-
BaTb 60.rtee CHabH0e oTTailKHBaHHe 6naroaapa Haarlem° CO/Mita, tiem 
rIpHTroxemte maccott Como, H6o c ymeHbateHtlem paanyca nacTiutbi npn-
TaweHHe ymeHbinaeTcH nponotannoHaabHo my6y pannyca (macce), a OT-
TanKHBaHHe nanaeT Han weadpam paaHyca (nosepxHocTb). Linn 4aCTIMI. 
noaxoronnero paamepa npeBocxoncTao OTTaJIKHBaHHH Hall nprasoaeHttem 
(Hair Hao6opoT) 6yneT HMeTb mecTo Ha Ji1060M paCCTOAHHH OT COJIHHa, 
H60 KaK na0THOCTb HanytieHHH, TaK H rpasHTanHoutioe nelicTsHe oaHHa- 

1 
HOBO H3MeHSHOTcsi C paccTosnutem (—). To o6CTO5ITeabCTBO, 4TO tcomeT- r2 
Hble XBOCTb1 HatillHaIOT paaluntaTbcs TOJIbK0 86.4/t3/4 COJIHU,a, HONCHO 6131A0 
6b1 o6incHnib Tem, 4TO aHinb B6JIM314 COJIHIla o6paBroTcH 6aaroanpa 
HcnapeHnw tiacTnnu aocTaTmlo manbix paamepoB. Bnpotlem, B nocaen-
Hee Bpema BbifICHHaocb, 4TO o6paBoBarore KOmeTHbIX XBOCTOB npencTa-
BafieT Becbma CacmHbin nponecc, H cseTosoe nanneHtle, 110-BHAHMOMy, 
He ofrbsicHaeT acero paaHoo6paatia flarieHHtl. - 

CpaBHHTeabH0 HeaaBHO 6b1a0 noaaaatio, LITO cseToBoe aaanealre nrpaeT 
Battory flOab B Bonpoce o ripenenbnom paamepe neap,. P13 aCTOOHOMH-
4ecKax Ha6nionertntl H3BeCTHO, LITO 313e3abl, maccu KOTOpbIX npeBocxonsIT 
413BeCTHbin maactimym, fipaKTH4eCKH He BcTpetimoTcH. BEEHHTTOB o6panut 
HHHMaHHe Ha TO, 4TO yBearrietuno paamepos 3BeEabi AWOKE° npeturr-
CTBOBaTb caertylornee 06CT051TeabCTBO. C yeenntleHnem maccbt 3Be3abl H 
pocTom THTOTeHHR ee Hapratiblx caoer, K netrrpy noablinaeTcH pa6oTa 
OKaTHA BtlyTpetunix cnoeB 3BeSabi pacTeT COOTBeTCTBeHHO TemnepaTypa 
9THX CJI0eB, ROCTHraii mHaallOHOB rpanycos. °sumo° noauwernte Tem-
nepaTypu oalramaeT noBblineHne HJIOTHOCTH arnicToR °Heprim stlyTpit 
3BeSabi, a Caea0BaTeabH0, H Heart 	CBeTOBOr0 KaBaeillici. COraaCHO 
BbI4HCJIeHHHM parnuntecne mammy C HJIOR lipliTsoKeHHB, C OKHOn CTOpOlibi, 
H CHaaMH OTTaaKHBaHH51, 06yCJIOBJECHHb1M11 CBeTOBbIM aaaneHnem, — c npy-
roll, npirBoaHT K HeaoTopomy npea,enbnomy allatiemo Ens MaCCbi neaps: 
arleanu 6oabweR maccbt HeyCT011tniBbi H a0JOKHbl 6bIJIH 6bi paHneTaTbca 
npn aparnetunt. itefiCTIMITeabH0, Bepatnitt npeaen maccbi 38e3E, BbI4H-
cneHHbrfl Ha OCHOBe 9THX COO6paHMHHH, COTaaCyeTC51, no-Btuutmomy, 
c peayabTaTamt! acTpocIttlatulecarix Ha6alonetnift. 
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§ 1801 	 BBEAEHHE 
	 671e  

r.TIABA XXXIV 

UMWIECKHE ,KEtICTBIN CBETA 

§ 180. BBeAeHme 

goneua xnumecnix npeopanuati non necTurem caeTa &um aa-
memenu omen nasHo H ywe C ulna 'WM sena cnenuncb oftenTom 
ucTemaTnmecuro Haymuro ncuenosanam. 

cDoTonimmmecnne npespanemul secbma pa3Hoo6pa3Hu. AloweT HMeTb 

mecTo nosusepusagug sewocTsa, T. e. o6pausaue monenyn, upon- 
CIWARKIWIXKOMflAeKCM0AelgallaliaTOMOBHCX0aH0r0 Rp0AyKTa;TaKOBO, 

HO-BHAHMOMy, aRneHne o6pausuna npacHoro tocOopa H3 wenToro. 
Kpacnaa MOAH(PHK3HHH 1.poupopa CHAbH0 mamma OT 'ninon no pony 
XHMH4eCKHK H 03H4eCKBX CBWICTB H moweT 6uTb nonymena H3 Hee 
nyTem anaTenbnoro ocoeuleHu, nynne KOpOTKOBOAHOBMM coeTownom-
mepaoanna tpoctopa moweT 6brr6 nocnirnyTa H 6e3 AeRCTBHH cseTa, 
nanpumcp nyTeM 31134HTeAbH0r0 narpenamm HAH B peaynbTaTe HeKOTO-

phix XHMH4eCKHX peanut'. 
Hon aecTuem cseTa Ha6annaeTcs paanowerme cnowHux monenyn 

Ha cocTanHue 4aCTH, Hanpuep poonowenne ammonia NH 3  Ha asur H 

BOA0p0A HAN 6p0MKTOP0 cepe6pa AgBr Ha cepe6po H 6pom. lAmeeT 
mecTo TAKWe H o6pa30sanne CAOHOINX MOAeKyA, Hanpmmep H3BeCTHHH 

peouna o6pasonsona nioucToro aonopoaa npm ocaemenn, cmecm 
XAOPA H anaopons, npoTenanuraa HACTOAMO 6ypHO, 4TO conposo-
waaeTca B5pHBOM. 

AlmorHe H3 tOTOXHMH4eCKNX peanut' npanT BeCbMA nannlym p0Ab 

B. rumpus H Texune. Haeonbulyro BANCHOCTb npeacTaanseT, Heco-
MHCHHO, 00TOXHMH4eCK0e pasnowerme yrnenicnoTu, nponcxnannee nu 
neRcualem caeTa B senenix macTax pacTeHHR. 9Ta peon's,' nmeeT 
orpomHoe ollameHHe, en ona eecnenumur xpyrosopoT yrnepona, 6e3 
xoToporo Ouno 6u HeB03M0WHO usTenbnoe CylHeCTBOBBHHe opraHHme-
CHO AH3HH ma .crane. B peaynbTaTe WH3HeAeRTeAbHOCTH WHBOTHUX 

H pacTeuti(abocanne) Hoer nenpepinuaR npouecc OKHCAeHHH yrnepona 
(o6paunatine 	06paTnue nposeccu BOCCTBHOBAeHHH yrnepoaa H 

npenpanuna ero B(POpMbl, ycommemue opraHH3MOM, RBAHWTCHOonto -
xumugeacumu nponeccamn. flu snuanum cseTa B senenix mem 
pacTene npoTeneT peauna paanowenHa yrnenicnoTu no cxeme 

2CO 2 —*2C0—E'D 2 , 

H auee B npHcyTcTum BOAM HAyT Hp011eCCW ocso6owaeHna anoopona -
(2H20-.2H2 +02) H 06p330BAHHH mypasbnioro anuerua 
H-142-0.0120) H, HAKOHell, nonHmepnaaus sToro nocneuero, npnac-
Amu K Op0000annn monew ova n(CH 20)-->cH 2n0, (yrnericau). 
K yrneannam npmnaanewnT pia caxapncTux neutecTs, noTopue nu 
nanbuthux npeapanennax moryT AaBaTb xpaxman H apyrile sucHeRnme 
C0eAHHCHHH, cocTasasnonwe Tell° pacTenHa. 
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572 	 XHMH4BKICHB AEAOTBWI ABM 	 [rn. XXXIV 

YnommyTaa pice BblWe tOTCOCHMK4eCKW1 peaKmHH pamoweima 6po-
macToro cepeOpa (H apyria ranmmammx coned ero) axon B ocHoBe 
toTorpa4mH H BCeX ee Heo6o3pHmux Haramix H TeXHWIeCICHX npnme-
Heroin. 54BAWCHH BULIKeTaHHA KpacoK, cxoaammeca rammmim o6pa3om 
K 00TOXHMH4eCKOMy OKHCAW*110 9THX KpaCOK, Hmexa (mem, 60m:dime 
miageHHe AAA noHnmaHna npoueccoa, nponcxmammix B may memmexa 
H WHBOTHUX H AWKWITHX B ocroBe amemdforo BocnpnaTna. AIHOCHe‘ 

 00TOXHMH4eCKHe peammun B name imam mcnoabaymTcB B XHMH4eCKWC 
nponaBoacTBax H npHoopeTaxri, TaKHM o6pa3om, HenocpeacTBeHHoe 
npommumeHHoe navel-me. 

§ 181. OCHOBHMt 3HKOHM SOTOXHWIN 

1Tme cpaBHHTemmo AaBHO 00TOXHMH4eCK0e aeRcTime cBeTa AblAQ 
conocTaBneHo C nornomennem cBeTa H 6m.ao yceraHomaeno, 4TO 4)0TO-
XlimH4eCKH moamT aeRmoBaTh TOAbK0 noraowgHHNR CBeT. 'ITO >He Ka-
caeTcH KOAH4eCTBeHHOA CT0p0Hbl, TO 3AeCb pa6oTapiaar4mmix npnaena 
K yTeepwaeHmo, 	KOAHMeCTBO tOTOXHMH4eCKH npopearHpoBaamero 
BeinecTma Q nponopummamom nornoweHHomy cBeToBomy noroKy ito H 
BpeMeni OCBelfleHHH t, T. e. KOAH4eCTBy nOCAOLUHHOK CBeTOBOA 9Hep- 
• 1lepB0e BUCKa3bIBaHHe STOW) pOBA, XOTH H B A0B0AbH0 CMyTHOA 
4)opme, 6mao caeamm ewe Cena6ge B 1782 r. SnocaeacTBHH OHO yT04- 
145010Cb H 060CHOBbiBaA0Cb, nOKa , eanoneu, nocne TwaTenbHNX uccaenona-
HIM By1WWW H POCKO (1855 r.) Han pealCHHeA 06pa30BaHHH XAOpHCTOCO 
BOA0pOila H3 xaopa H BOA0p0Aa STOT OCHOBHOII 3aKOH 4)OTOXHMHH He 
6ma OKOH4aTeAbH0 yCTaHOBAeH. 

CONIaCHO OCHOBHOMy 3aKOHy KOAH4eCTBO CIWTOXHMINeCK0 npopearH- 
poaaamero newtecTea 

kcDt, 	 (181.1) 
rAC Beamuma MHONCHITAA nponopmnoHammocTH k 3aBHCHT OT nimpomm 
npoucxoasweR 4mToxilmmecxoR peammin. TaKHM o6paaoi, mamma 
KOWIXDHHHeHTa k onpeaemmT, KHK BeAHKO KOAH4eCTBO HpOpearKp03aB-
wer0 BetHeCTBa, HIOHX0WHIteeCH HE eAHHHIty (HanpHMep Ha 0.411y KafiOpH10) 
nOrn011ieHH011 9HeprHH. 

KOAH4eCTBeRHOe HCCAWTOBaHHe 	TOXHMHEWCKHX npoueccoB 4pe3BM- 
4aily0 OCAOBWHeTCH TeM OACTOBTeAbCTBOM, 4T0 rlepBWIHWA ripOUCC, 
BM3BaHHHA CBCTOM, MONWT COrlp0BCHICAaTbCH MHOTO4HCAeHHWMH 110604- 

HNMH (BTOpH4HIAMH) peaKITHHMH 4HCT0 XHMHEWCKOCO XapaKTepa.M0He4H0, 

TOIWKO HepBWIHNA npOUCC HAeT 3a C4eT 9HeprHH HOIWOLKeHHOrOCBeTa; 
BO Bcex )xe BTopmmux npoueccax MN nmeem aeao C npelmaweHmom, 
Oycaomemiumm XHMH4eCKHMH 4peapa30BaHHAMH, T. e. H3MeHeHHeM 
B3aHMHOA KOWDHrypaUHH aTOMOB H, CileA0BaTeAbH0, 113MeHeHHeM BHyT-
peHHeil 9HeprHH CHCTeMbl. 

. Haamme niopeneux npomeccon noaBommT norm)) gpeaBbriaRtio 
6onsmoe pammoopamm B CKOpOCTH pa3AWHOWC 430TOXHMINeCKMX np0- 
ueccoB, T. e. pasamme B sHamemm momixlmmnewra k, memixameroca npH 
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§ 1811 	 OCHOBHNE 3AKOHN 00TOXHMHH 	 573 

nepexone OT °AMOR peBKHNN K npyron B TbICH4H H ABM COTHH VICHY 

pas. Te o6num 3BKOHOMepHOCTH, aoTopue OTAH4BIOT AeliCTEHe cneTa, 
Hy)KHO, KOHe4H0, HCKEITID B neprainnux npoHeccax,noTopue,C06CTBeHHO 
ronopa, H AWDICHU 66IAH 6H Ham:Innen 4)0TOXHMH4eCKHMH. SfIHWTelIH 
(1905 f.),BMCKOBB rnnoTeny CBeTOBUX KBUITOBOOMBAKpatilienpocTon 

sum cnpanenniumn Ann (nepnliniimx) (4OTOXHMH4eCKIIX npoueccoa: 
xancnomy nornomenHomy mnanTy by COOTBeTCTByeT npeapamemie mon 
nornonnituen CBOT moneicynbi (3rucon siceueaseamttocinu). OHNTIMI npo-
sepia sToro 3BKOHB 803MOMB AHIllb AAR MEC peaninin, B xoTopmx 
Mb! B COCTOHHHH pasnenim nepiniminxe H aToplinnue nponeccm, HAN 

rite BTOpH4Hble npoueccu n006ue He HmemT mem. ECTeCTBeHHO flOAA-

TBTb, 4TO p0Ab BTOpHIIHNX SIBAeHHM oco6enHo nemixa B Han6onee6ypHo 
npoTexaxamix npmeccax. • 1,etICTBHTeAbH0, B nnyinem CO 113pNBOM npo-
ilecCe o6paaonami8 xnopticToro nonopona newinnnum HBAHeTCH AHIUb 

pacuiennemie xnopa. BypHoe ace npoTenaHne npouecca eCTb penynbTaT 
roan BTOpH4HNX npolleccon, cornacHo ypamentund 

C1 2 + hv = CI + CI 	nepunnibin npoilecc, 
CI + H2 = HC1+ H 

H T. A. 
B TBKHK HeflilUX peaxunax MOMT 6bITb 04eHb AAHHHOR (cabline 

mmininHa 3BeHbeB), noica manan-nepo cnynannan npHMeCb HAN crenna 
cocyna He nepeicsaTHT oce06onHawHilca aTom xnopa H Tem me o6opneT 
Henn. Mown° HacyccTneHHo annepmaTb paannTne HenH, ecnn BBeCTH 
B cmecb 'canoe-m.16o seulecTno, ixanuo nepexnammaiouiee aTombi xnopa. 
IlpHmeHenHe Tamar° ategenmopa (samiaTimica) o6pbiaeT Henu H nimingairr 
K BO3MONCHOCTH npoBe.aeHHH peaannn mennennum Temnom, 6e3 napuna. 
FIpH non06Hom HCK/1104eHHI) nTopmnibix npoueccoa HAH, elite arum, 
npn liBrIeHHH peaKuHfI, ne OCAO)KHeHHNX BTOpH4HIDIMH nponeccamn, 
ynanocb nponepliTb MISCH 31AHLUTe#HB H yCTBHOBHTb ero cnpaseammocm. 

flepnble Hanexciime namepernia sToro poAa, Tpe6yrowse namepentin 
K04144eCTBB nornoutennoro monoxpomatnustecgozo cneTa (4BCTOTN V) H 
KOAH4eCTBB npopenrivonnainero nemecTen, 6NAH BMINPAHeHN B 1916 C. 
Bapoyprom. Bbina maymema pentium paanoacenma 6pommcToro cepe6pa AgBr 
no AekcTBHeM cseTa. Hamepenum nonaaaam, 4TO aamtabnl KBBHT norao-
mem-for° cneTa pasnarneT gaily moneayny 6pomlicToro noxopona, T. e. 
peanut's maeT cornacHo ypaamemmo 2HBr 210 = H a  ± B42 . C TO4KH 
velum TeOpMH (POTOHOB flOHHTHO, 4TO nornomenne CBeTB moixer 6bITb 
cepbeamum cTmmynom xamnaecnoro npenpatHemin. /1,efICTBEITeAbH0, no-
rammemme 44oToma moaemy.rton coo6tuaeT en omemb 6oabume KOAH4eCTE0 
sHeprini, 9KBHBBAeHTHOe cpennen anneTmecaoft snepriin Tennonoro ABH-
HCCHHH npH TemnepaTypax B AeCHTKH MICH (' rpanycoa, cornacno COOT- 

3 	 - noinem4no hv = —2 kT ' rAe 	1,38 • 10 46  splzpad, a T — a6conionlas] 

TemnepaTypa. 

Cl2  = HCI + CI 
BTOpH4HNe npoiieccu 
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574 	 XHMHMECKHE AERCTEHR CBETA 	 Ern. maw 

IMBUE° Tame, 14TO donee KopOTiale BOAHm AOJOKHU 6mT6 XHMH-
ReCKH donee aKTHBlibimH. TaK KaK nornouteute onmoro cpuroBa Ammo 
no awomy anmuTettlia BeCTH K npupamelimm gallon monemynm, TO 
aKTHBHINH moryT 6NT6 AHulb Te BOAHm, AAR KOTONX 	don= 
sBeprmm aKTHBa4414H E),He06XoAHMOR AAR nepammBoro npomecca (Banpm-
mep AHCCOUMBHHH nornoTmsineft cmeT monemy.am). Tam mam wpm-
HOCTE, norm:alma OAHOR monemynu mompemeram Amyx HAM donee 
KBaHTOB mpanne mana, TO yuweee, OnpeneafflOinee npe.aeabily10 MaCTOTy 
aKTlictiOr0 CBeTa, COOTBeTCTByeT mupamemno 

hv 	D. 	 (181.2) 

§ 182. Cericm&amsmposamme Onommumectine penult 

ECAH hy)...1), TO cornactio npeablaymemy nemmilam (POTOxamn-
neceaa peamutie Bonn:mom Ho Ana sToro Heokonmmo, nTo6ei tam-
ETU nOraomala ceeT yxaaaHnon MaCTOTbi v. ECAH v Amin' elle 
BoAocu norAouleHHR, To Be dyneT HH nornonterima, HH (POTOXHMHileCKOR 
peanumB. E03m0Roi0, OAHaKO, OCyilleCTBHTb npoutecc (00TOXHMHT4eCKOr0 
paanoacemoi H e 9TOm caynae, /looms ic eccatayebtomy seinecTey npy-
roe, nodloCa noraoinemia moToporo BKAKNaeT (POTOH hv nornoutheTca 
monenynoll sToro BToporo mentecTsa (cericmdminuaTopa), H nooymerinuft 
TaxHm odpasom sanac slieprmm MORCeT nepenaThca npm CTOAKHOBeHHH 
monyne mcczenyemoro BeuxecTaa. Tamoro pus 43oToxtimmneante peam- 
BBB HaBMBAIOTCH cescu6uAusupoimunumu. ,UAR MX OCymeCTBAeHHR Be- 
ofixonmmo, nTodu scTpema monemynu paanaramieroca BeinecTBaC BOB- 
6pKAeHHoR moaemy.aon cenm6mnmsaTopa npomamuna parmue, mem sTa 
nocneamma noTepaeT cum no6asolmylo sHeprino B topme ',MayneHue 
((pAyopeCHeHluill) HAN KaKHm-AH60 	odpaaom. llosTomy Beo6xonm- 
mum yCJI0BHem AeRCTBHR cemBimentsaTopa AsimeTca BO3MONCHOCTb Ao-
cTaTonHO macTux coynapetain meway monemynamm ceacnonaneaTopa H 
Haynaemoro emetrea, T. e. socTaTonHoe nameHee. 

ripumepom Tenor() npooecce moweT CATICHTb 06paeosamie nepetuicH 
Bonopona H202 Ha BOA0p0Aa H KHCA0p0Aa BOA AeRCTBHeM cseTa AAHHU 

BoAtibi A.=-2537A. Tenon ceeT He nornanaeice Ha aonopOnOm, NH 
mmcnoponom H Be moweT BblamBaTb HHKaKFIX npespautemin B cmecm 9THX 

ECAH me B COCyA BBeCTH nap' pTym KOTOpaR npessumantio 
xopowo nor/tower CBeT 9TOR wow BO7H61, TO BOBHHKaeT peamumm, 
no-en.annomy, nO cnenpoluen cxeme: 

Hg 	= He, 
He ± 112 HgH H 

alg* ositamaeT sosdywaenBun atom pTynt) HAN 

He+ H2 = Hg 2H, 

14 aTombi BOD,Opaaa ecTynaloT a peamumo c xmcnopo.aom, odpaaya H20 
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§ 183] 	 ()CHOW 4,0TOrPASHN 	 575 

Celicnolummposaculme peaccumic AOBOA6H0 pacnpoupaHeHm. Talc, 
npouecc accHmiumum yrnepoAa, 110-BNAHMOMy, ABANeTCA CeHCH6HAN3H-
pomammoh peamutien, B myropog poab ceHcHonansaTopa shinomisieT 
XA0p4HAA, BXCIAMULIN B COCTaB ncex aeneHmx macTep pacTeHica. Ceti-
CN6NAN3a4K51 LUHp0K0 npameHmeTca a cpoTorpacimmecicoll TeXHHKe. 

§ 183. OCHOBM toTorpalmit 

Bamcnoe npammecmoe npmmeHeHme claoToxiimmmecmoro npouecca npeA-
CTaBaReT C060fi compemeHHaa cpoTorpuptia. 3Aech Talon HMeeT MeCTO 
nepsHmHbal 00TOXHMH4eCKHR npouecc H nocaeAymumie BTOpH4HMe XHMH-
ileum pealcumm. ripM 9TOM AAA C4OTOrpa0N4eCKOR flaaCTHHKH nepsicmHun 
H sTopmmicue npolleccm pauenenm HaCTOA6K0 OT4eTAHBO, 4TO iipeAcTa-
BASHOT co6o11 ABe pasAenbHme onepaucc. 

riponecccpoTorpacpposaHica COCTONT B ocsecnencim 4yBCTBHTeA6HO0O 
CAOA clmTorpacInneckoft rulacTurnac H nocaeaymmet1 ximonecmott o6pa-
6oTme ee (npoaeseuuu). PeayabTaTom L4OTOXHM114eCKOVO npouecca, npo-
mcxoAminero B HAaCTNHKe noA AeRcumlem cseTa, ABANeTCH paanomcemie 
6pomiccToro cepe6pa, npamem meTaaanmecaoe cepe6po BblAellHeTCA B nue 
menbmallnlicx mamma. OAHamo AAA noaymeHica sameTHoro nomepHerma 
(POTOHAaCTNHKH Tpe6osaaocb 6m NCKA)4NTeA6H0 01/16110e N A/INTUIT:10e 
ocselneHHe. ,aeficTsHTeabHo, ecaH aasepHyTb naacTimmy AO 110.40BHNH 
B mepHym 6ymary H OCTaBHT6 Ha MANTeA6H0e 'veins Ha cseTy, TO, CHM 
6ymary, momaco 3aMeTNT6, 4TO ocsemeHHas qaCTE, ARM HeMH0r0 TeMHee 
HeocseilleHHoft. rIpH npaxTHmecicH 	ocyncecTsamembix mpaTmospemeH- 
MAX 9KCI103HIIBX Ha 9KCMOHITOBaHNON TaKHM 06pa3OM HanoriosicHynna- 
CTIMe HeA63R 3aMeTNT6 HNKaKUX caeAos SKOP:MUNN. IlepBH4H0e (FOTO- 
rpa4mN4ecKoe AeacTsice capaHT Mill Hamaaom npouecca, noaroTosama 
Te mecTa COOTOHAaCTHHKN, Ha moTopme nueflcuosaa CBeT, K 6onee nun 
Memee HHTeHCHBHOMy shineneHmo meTaaaHmecmoro cepe6pa (o6pasya Talc 
Ha3MBaeMoe acpuntoe, Hula nametimuoe, Hao6pa meHHe). ileft cTsysi Amee 
Ha HAaCTHHKy COOTBeTCINKAMNMN XHMN4eCKHMH peammnamm, MO)KHO 861- 
8BaT6 soccialcomeHHe meTaimmecmoro cepe6pa (paanowHme fkgSr) 
B Tem 6oa6inen cTeneHH, mem CHA6Hee owno ocsemelco cooTseTcmyioutee 
mecTo flaaCTNHKH (npomsneHHe). 1(orAa nposisneHne 3aKOH4eHO, TO yAa-
AAH)TOCTaTOKHepasaommoloro 6pomiccToro cepeopa(nyTem pacTnopelnui 
ero B pacTsope ricnocynbcicTa, Na 2S2O3) 14 THICHM o6pasom npeAoxpa-
FIR1OT (POTOHAaCTHHKy OT AmbHequilmc N3MeHeHIM1 Ha cseTy ([g)ligcupotia-
mue). C nonymeHHoro HeraTmna MO)KHO ITKPOTOBNT6 1103MTNBHUN oTne-
WITOK Ha Apyroft nnacTHHme NAN 6ymare. 

14C110A63yRTaKHM06pa30MBTOpH4H6leXHMH4eCKNempomeccm, yAaeTcm 
noaymmTb HeraTms nocae spemeHn SKOP:1311144N, cocTasamminero manylo 
4aCT6 cemylcAm. 

114BINHUR COOTOMMINCCKRft npouecc, npuBoagmatt K noartento 
cKpbrroro no6paNcermo, /LOArOe BpeMfl OCTaBaACH cosepuleHHo HeSICHIAM. 
B11.110 41313eCTHO, 4TO STO o3o6paacermex• moweT COXpalISITbCflHeH3MeHHIM 
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576 	 XHMHgECKHE AENCTBHa CBETA 	 Ira. XXXIV 

B Te4CHHe papa net H nocne IIpoBB11enNa nepeAaaam Bce McJIbgafmHe 

AeTa11H KapTHHbl . TaKHM O6pa3oM , CKpbITOe H306paMKeHHe HB11fCTCe 9pe3- -

B614a6Ho CTONKHM, XOTf H He noAAaeTCA HenoCpeACTBeHHOMy Ha6moAe-

111110. B Ha0T0a1AeC BpeMa MOMKHO , no-BHAHMOMy , COCraBHm Cae.ayioaryio 
KapTHHy etor0 npoueCCa. CepeOpBHble COnN, COCTaBJlHK)u4Ne CBCT0-

4yBCTBHTCnbHb76 C110H, couepM(at HOHM cepe6pa . fIoA ACNCTBHCM caeca 

I1p0HCXOAHT (p OT0911eKTpn4ecKH ~1 9t4eKT, B peaynbTaTe KOTOPOPO OCBO-

6owAeHHbie 9JI KTpOab1 HefTpa11H3yIoT n0110KKHTenbHblC 11011W cepe6pa, 
npeepaataa NX B aromA. MOTannugecxoe cepe6po B Billie OTAe7I6HNX 

aTOMOB HnN MCJIKO pa3ApoOneHHlAx KOnnOHAOB H COcTaBnaeT eKpuroe 

H306pa)xeHHe. TaK KaK KOHUCHTpaUHH Bb1AeJIHBlaeroca cepe6pa He npe-
BblalaeT, Ha ocHOBaHHH cAeJIaHliNX H3MepeHHp H BOJLC4CTOB , 10_

7 
 a/CM3, 

a CBeT04yBCTBNTe.mHbIH cnof HMCCT T011N[HHy 01(0110 2-3 µ; TO HO-

HHTHO , 4TO HenocpeACTBeHnoe HaOnH )AeHHe cKpblTOro H306paMKeaua 

B 9THX yC110BH51X HCBO3MO)(HO. IIpM OCBeujeHHH TOJICTIX C110es yAa110Cb 
ycTaHOBHTb O6paaoBaHHe McTan11N4ecKOro Cepe6pa B KOJIN4ecTBBX , AOCTa-
T04HbIX Ana er0 06HapyBCenna no aBneHRBM nor110u (eHHe cBeTa. 

fOAOOHwe npoueccbl XOpOalo 6bIJIH H3y4eHbl yMce paxbwe Ha KpH-

cTannaX KaMeHHOH C011H H Apyrnx ranOHAHblX cojleH ute11ognblx McTa11-

.tOB, KOTOpbIC B TOJICTbIX CJIOaX ABIOT $IBHOC OKpamMBaBHe BOA ACHCTBHeM 

CBeTa BCJIeACTBMe BbIAeneHNa McTannOB B Billie aTOMOB H11N K011nOHAHWX 

4acTHu• YKaaaHOa Ha ana110rulo McMcay 9111MN BPOUCCCBMH a O6pa30Ba-
1111CM CKpbITOPO H306pa)KeHHa AeJIaJINcb y xe AaBHO . B 1926 T. 910 

npe4non0)xenae 66I110 BbICKaBaHo B onpeAetieHHOti 4)OpMe ( Ono 6mno 
oKOH4aTenbHO yCTaHOBneno pa60TaMH M. B. CaBOCTBHHOBOB H pa60TaMH 

flan a H er0 ygeuHK06. 

IiBTepecao OTMeTHTb, 4T0, HO-BHANMOMY, Hea0cpeAcT6eHH0e pa3-
no11ceHHe Ha CBCTy HCnbITbIBaioT He KpHCTa11nbl 6poMHCTOPO cepe6pa, 
a Menee CTONKHe ero COJIN, BepOBTHo, CepHNCTIe COeAHHCBH$! Cepe6pa, 

o6paayiouiaeCa Ha nOBepXHOCTH KPHCTa1111OB 80 BpeMa npouecca «coape-
BaHaa» CBeTO4yBCTBNTenbHof 9MyabdHH. Cepa BPHCYTCTByCT B Ka4ecTBe 

npHMecelfl B )KCnaTHHe 9MyJIbCHH. NCCnaTHH, TujaTenbBo o4HIgeHHbIIl OT 

Cepbl, He IipNroAeH 111TH 113I'0T0H1leHNfl 4yBcTB14TeJIbHbIX anBCTHHOK. 
BOaHNKaloluae no.a AefcrBNeM CBeTa 3ap0Ab1WN Ha BOBCpXHOCTH 

KpHcTaJIJINKOB 6poMHCTOro cepe6pa AenaIOT B03MO)KHbIM BOaAeaCTBHe 

npo$IBNTC11a Ha 9TH KpHCTa1111HB:H, B peaynbTaTe 4ero 6pOMHCTOe cepe6po 

BOCCTaHaBJIHBaeTcB B MCTa111111'CCKOe cepe6po X11MH4eCKHM nyteM (npo-
cIBneHae). 

Ha6JIwAaH HpouecC np06BneHNa BOA MNKpocKonOM, MOMKHO BHAeTb, 

4TO Ha'aBWCCC$I npoHBJIeBHe BCAOT K BOCCTaaoBJIeHHK1 Cepe6pa BO BCOM 

KpaCTa11JIe, uHOrAa Aaxe cepe6po. Bbl6pacuBaeTca 143 KpHCTa1111NKa Ha- 
BOAO6He npoTy6epaaua (pac. 382). TBKHM o6pa30M BuaenaeTca aHa4N- 
TenbHoe Kona'ecTBo McTa11nM4ecKoro cepe6pa, Moryatee B ACCfITKH MHn- 
11a0nOB paa npeBOCXOAHTb K011H4ecTBa Cepe6pa cxp&ITOro M3o6paNEeuaa. 
(ICM 6011bIae HHTCHCHBHOCTb nalal01uer0 CBeTa, TCM 6o11bule KpMCTB11JI11KOB 

nony'a'r 3apoAblalu N 'TOM CHJIbHee 6yAeT AehCTBHe npoaBHTeJIH. C Apy- 
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4 184] 	CEHCHOMAH3AHHCI tOTOEPAtH4EdK14X naAcTHHok 	577 

TOPI CT0p0H1,1) 4eM 8pynnee HpHcra.aranc, Tem 6onbundl flpOSIBHTeabHblft 

34xPewr rkaer o6pa3onalme 3apoa(buna. OTuorka 1101151THO, 4TO npH npotntx 
patann yell0B1451X yneantlemte paamepon KpliCTalIJIHKOB AOJINCHO yeemi-
HHHaTb 437SCTB14TeJlbHOCTI, naacTinuth, HO 3aTO ymeHmuaTb CHOCO6HOCTb 

nocaeAHeft K nepeaave AeTarieti CO(13- 

petuatottorto cnoco6nocntb naacTHHHO. 
BnaroaapH orpomnomy nporpeccy 

B HHOTOBJleHHH cpoTor paprolecHux ima-
CT14110K H nnenoH npnmeHemie CPOTO-

rpacpnH B HayHe Teximme ,LLOCTIMIO 

Hpa6He umpoHoro pacnpocTpaHernta. 
He ronopa ywe 0 BO3MOMOCTII 4)OTO-

rpacimqecmoft cpmccanfin yam-Talmo:le-
TOBMX H muppa3pacHbix ayHen, Heao-
cTyrnibm npamomy Ha6moaeurno 
30M, (poTorparpHa oica3bniaeT Hesame-
HIIMble ycayrfi npH aaneHaTneHHH ovenb 
Hpamoepememibix ElpotteccoB (9J1eK-

TputlecKan Hcmpa, HanpHmep, npH 
smcnoamunir 10-5-10-6 ce3.) rum PHc. 382. FlocaumaTeabnue maim 
npoueccos HpaiThe caa6oft 14HTCHCHB- nponeaeHHH KpliCTaaJIHICOB 6pomn- 
HOCTII, AJ12 mero npHxortynca npH6e- cToro cepeopa (mnicpocpoTorpamma). 
raTb K AJIHTeAbHOn 91(Cf10311LISH (9KC110- 

3HHHH apH Ha6morkemni Hom6HHanHoHHoro paccemma cseTa AocTuraloT 
HHor,aa .aecancoH H COTCH 4aC013). HCKJ1104HTeabH0 mnoroo6pambi npH-
meneHHa (pororpacpum B aCTp0HOM1414 14 acTpo4matme. B penpopyHumoHHot1 
Texmwe cpoTorpacpua 3aHtimaeT HawHeftwee mecTo (uHHHorpacim H T. /L.). 

HaKOHeLL, BCH HHHemaTorpagmecHaa TexHinra OCHOBaHa Ha 5,0CTIOKeHlICIX 

(PoTorpaOHH. 

§ 184. CCHCH611.11413a11,115I cpororpa4npleciatx IlAaCT111101t 

HopmaabHaa (poTorpapinecHasi 9MyabC1451 ElyBCTBHTeabHa K CpaBH14s 

TeabH0 KOpOTKHM CBeTOBHM HonHam, H6o 3ameTHoe nornomenue 6p0MH-• 

CTE1M cepeopom Ha414HaeTCA np146,m3HTenbrio OK0.110 5000 A. riornomenHe 
Ho3pacTaeT K KOpOTKHM BOJ1HaM, TaK 4TO ma8cHmym tlyBCTBHTeabHOCTH 

13 BHAHMOPi HacTH npuxo,amTcH Ha C1111011eTOBbIti KOHell. cnerrpa. TaKHM 

o6pa3om, pacnpeneaeHme ceeTaux II Temnux mecT aaHarnatiTe, CHATOM 

Ha nnacTHHHe, no.ao6Ho Tomy, 8a3oe MOMMO Ha6moitaTb Hepea cpuo.rte- 
TOBOe CTeK110. CO CT0p0H1,1 KOpOTKHX yAbTpacintozeTosbix BOJ1H 4yBCTBH• 

Te.ThHOCTb HaaCTHHOK orpanroleHa Tem, 4TO WeJIaTHH HainuraeT sameTno 

nornoulaTb CBeT OKOJI0 	2300 A, TaK LITO HopoTHHe BOJIHb1 HpaKTH- 

qeou4 He npoHHHatoT B smyabctuo H npuxo,aHrcH HpH5eram K cnenHanb.- 
Hb1M naacTHHHam, 6e3 menaTHHa. 

HpumeneHme ceHcH6HrniaaTopoH, 3.ettcT3yknun no npHHarmy, 
onHcaHHomy 	§ 182, 3nammTenbllo yariumeT aeao. Caog werfaunra 

37 3aK, 2178. f, C. naHAC6epr 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



518 	 IMMINEUME AnCITHR OEM 	1n. idant 

npoxpatummeTcg coomeTclepommm xpacirreAem, normalawaum le MAR 

04yBCTBAefflie K weinTo-senellomy useTy AOCTliTaeTal 06N4H0 

npa6anneHttem SPHTP0311119 (opToxpomanneciate BfiaCTICHKH), 04YBCTBAe. 
Hite K wen4o-3eneH0my H xpacHomy—npit6a88ermem rnmaxpoma 112111 
nnnannaHona (nanxpomaTHmeame nnacum04 ilogopom nonxonaumuc 
npacaTeneti MOWN° samegwo 37B9JIH4HTb 4YBCTBHTeAbHOCTb 9MYAbCHM 
K TOMy HAN npyromy cnexTpanbmomy riacTicy. 

B nocneAnee 'Tema HanAenm cencnommaTopm K nimppaxpacHomy 
coeTy. tboTorpaimpoaanne B nmppanpacnom caeTe npnacTaanaeT 6onb-
wme npelanyuyecTea npH CbeMKe ynaneHHbix 06beKTOB CKBO3b anloccpepy, 
ausmyryto Tolixon numxotl, 6naronapn ymeHbutemromy pacceuorno AAHH-
HbIX 80310 (CM. § 152). 43oTorpacimponalme B mappaxpacHon 49CTH 
yaa10Cb 11P0ABHHYTb npu6nHairrenbllo 210  1,2 p. 

3amemayenbume pesynyaami 6bunt AOCTHTHYTEJ HeALIBHO COBeTOCHM11 
acTpoclnialwamm (AMA. 1'. A. 'Wan C co4pynxHxamH), xoTopme npa- 
MeHHAH HABCTHHKH, clyBCTBHTeAbHble K 1111110PICKPACHb1MAY4BM, AAA 410T0-. 
rpacImponaHnn TymalmocTetl. np H 9TOM ynanocb yctaHonHTb COBerMICHHO 
HOBble 04epTAHHTI B paHee 113BCCTHIAX Tymalmocnix H OTKpb1Tb HOBbte. 
14 anecb ripHinum ycnexa C10-13HAHMOMY, B TOM, 4TO 6naronap1 
menbuiemy pacceimmo AJIHHHblX CB0TOBIAX BOAH ynaeTcm clnyrorpacpuposam 
6onee rny6oKHe CAOH yymaHHocrefl RAH HCTO4HHKH, cxpulble 'Lyman-
HOCTM1111, pacnononcelmmut Ha nyve 

4nyrorpai1ponanne Ha 06b001b1X HAACTHHK/OC mopomoro yAbTPU3110.• 
AeT2, nornoulaemoro >KeJlaTHHOM, /lento nocynraeTcn npH 110M0111H ceHcH-
61um3aHHH, OCHOBBICHCfi Ha HHCM npinmme. 14YBCTBHTeAbliag nonepx“ 
HOCTb HACICTHHKH noxpianaeTcH Heuteciwom, cpnyopecumpylowam non 
neflownem KOpOTKHX ynbtpupHenerowax Jiymeft (Hanpumep TOHKHM cnoem 
mainHHHoro "'mum). CBeT 4nyopecueHHHH, Hmelouietl 66nbulylo AJIMHy 
BOAHM, npomwatr CKBO3b 7K9/18111H H xopowo cpurorpa4mpyeycn. Thant 
nyTeM 6e3 4pyna yaaerc HCH0.41330Balb o6mimue HABCTIIHKH AAA ChOTO- 

rpa4mposamnn B yfibTpaC17140AeTe ripH k=-- 1800 A H KOp040. 

§ 185. elvoToxummmecman Teopmn spenmn 

OnTnnecnaa cncTema masa OcpycTanan, cTennonmAnaa H BOARKHCTBA 
anara) AaeT nao6pancenne paccmaTpnaaemoro npeAmeTa na Ane rnaanoro 
71620Ka, 110KpliTOTO CBCTO4yBCTINITeAbH011 ixawoo — cemqamicoa, 

B rimy pont., AO nasecTnon cTenenn anaaormnpo pones caeTo-
4yBCTBIITCAbH0A 9MyAbC11H 1111BC'FHHKH, 3/1/103KCHHOR B Inyforpapmeciolfl 
annapaT. CeTmaTag o60no4na npeAcTaanaeT co6on cnoacnym TK2Hb, 
nenwounylocn pa3neynneHmem HePBHUX BOAOKOH apmenbrioro Hepna, 
slcxonninero 413 roam-ion" moara. 

Cxemanwecia01 paapea ceviamil npmeeneft Ha pie. 383, a. CBeT 
tiocrynaeT B CeT49TKY CO CTOPOHN, coomerciwyloinen HepxHal 41ICTH 
pucyHKa. HaH60nee BaNCHIAMH C TO4KH apemin ,aeticinnn ceeya SIBACHOTC51 
caeTomyecTenTenbHue anemeum, aanowennue B camom nocneAnem cnoe 
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§ 1851 	 tbOTOXHMMECKAH TEOPHH BREHM 
	

579 

CeTHaTKH H HOCALLIHe name nanotteic H K0.45038/C (pHe. 383, 6). 
IIHCAO 911X 9AeMeHTOB BeCbMa BeAHKO. B may venoHeHa MHCAO KOA-

60neK nouHraer 7 buinnHoHoe, a nHCAO nano4eH---130 MHJAHOHOB. 

PacnpeaeneHm OHM Tame Hecbma HepasHomepHo. IlepH(pepHH rnaaa 
aaHHTa HOHTH HCKAIO4DITeAbH0 nanotwamH; gum Kon6oHeH Ha tummy 

naoulanH Hoapacraer no mepe npHonlobeHHH K Remy rnasa. ileCKOAIWO 

PHC. 383. Cxemanneoccie H3o6paseme cerHaTHH; 
a — crpoemie ceTHATHH ram; Hn3 pnyruca COOT- 

Bemayer AHy Haan; 6 — n motion H KOJI604KH. 

B cropolle OT. OATHneCKOA OCH rnaaa, 6AINKe K BHCKy, pacnonowella 

o6Aactu, HMeHyeMaa mcenntsta tutntuom H Hmeiowaa B cepentthe noon', 

LII0e yrAy6AeHHe (.4eurnpaAbuaa Aswax), aartaroe HCKAWINTeAbH0 KOA-

604KaMH, nHCAO KOTOpNX nomraer 13000--I5000. IleHTpaAbHaR 

HMKa Hrpaer oco6o aawHylo ponb npu pasnaHeHHH nerana. 

°HUT 110Ka3NBaeT, nTO MN HCHO BHAHM TOAbK0 re npeamerbi, H30- 

opaweime Horopmx npoeHrHpyerca Ha wenroe 'MHO, H oco6eHno 

XopomO paanaHaem Herm, npoeHrnpylommecH Ha ibeHrpanbHylo 
Mom we H3o6pawelme nanaer Ha nepurpepuHecHHe Ham rnaaa, TO, 

XOTH owymeHHe caera monHe OTneTAHBO, paaimeHHe nerana HpaKTH-

gem He timer mem. nonomy npu paccmarpHeamth npenmera Mbl nem 

(pHiccHpyem era H3o6paweHHe Ha weAToe 'MTH° H Aawe Ha aeHrpanbHyw 

mmHy. fate 3peHHH 3THX placricoH maa HeBeAHKO. TaK, Ha wenroe 

IIHTHO gallospememio mower npoeHrapnarbcs Haprvala, amolmalotHaa 

no ropHaonranbHomy HanpaaneHmo OKOAO 8% a nO peprHicanbHomy-- 

37* 
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580 	 EHMINECKHE EdiCTBH2 CBETA 	 xxxiv 
OKORO 6°. flone apemm HeHTpam.Horo yrnyonenim eme menbwe H 
paBHO 1---1,12° no COPH3OHTaAbHOMy H BePTHKRUHOMY HanpameHHAm. 
TaKHM o6paaom, H9 nen 4pHrypm HenciAmm, cTonmero Ha PaCCTOHHHH 
1 Ai, MN MOMM OKCHp0BaTb Ha menToe Immo, Hanmep, TORMO ero 
mmo, a Ha neHTpanbnym Hmay--BOBBPXHOCTb, HeMHOT066Abulym rnaaa 
BTOTO menonena. Bce OCTaAbHble MaCTH 4mrypu npomunpymTca Ha 
nepmpeppmecnym 11aCTID rnaaa_H Imo:mica B AHAe CMyTHNX AeTaimg. 
WHaola ran, (mum), OrmAaeT cnoco6HocTmo 6ucTpo nepememATbm 
010B0pa4HBaTbCH) B CBOO op6HTe, TaK 410 aa mien nopoTmin npome-
myToA ApemeHH mu momm nocAedosaineAbwo 1011KCHPOBaTb 60Abilly10 
110BePXHOCTb. Bnaronapg sToft OCO6eHHOCTH rnasa MN He Aameimem 
orpammeHnocTH nom' Amu, apeHHH H onemmaem none apenHa rnaaa 
no AepTHxammomy H TOPH3OHTaAbHOMY Hanpammum npHmepuo 
B 120-150°, T. e. 3Ha4HTeAbH0 60AbLUHM, 4eM y 04eHb xopoLmix 
011TH4eCKBEX HHCTpyMeHTOB. 

CBeT04yBCTBHTeAbHNe onemeHTu---nanomm H Hon6omm---Hrpmca 
cymecTemmo paammym p0Ab B 3PHTeAbHOM OIRYIReHHH. MCCAea0BaBIHR 
C HeCOMHeHHOCTb10 nommmmur, 4TO 1111A04KH ropamo 6onee 4yBCTBH-
TeAbHN K CBeTy, H B TemHoTe (cymermax) 3pHTeAbH0e omymenHe nony-
imeTca ea cmeT paaApameHHA HMeHHO nanoveA. Konoomm mce, 6yArm 
meHee 4yBCTBHTeabHb1MH, ofmaAamT CHOCO6HOCTWO pa3AH4aTb RBeTa. 
riosTomy mmTHoe spume 11PDHBfffleTCR TOAL.K0 Him ROCTaTO4HO HPKOM 
ocsemeHHH, norAa morn pa6oTaTh KOA604KH. Cymepe‘moe apeime npH 
nomoum nanovek He AaeT HaM BO3MONCHOCTH Pa3AH4aTb OT4eTAHBO RBeTa, 
B B cymeimax Ace npeameTm namyTcH ronyommTo-cepumH. GMHamo 
4yBCTBHTeAbHOCTI, 	 K Pa3AWIHNM HaeTam paanwma, npHmem 
B otamme OT Hon6ovex mucHmym 4yBCTBHTeAbHOCTH nammea CABHHyT 

B 06AaCTib 6oneeKOpOTKFIXBOAH H AeWHTnimontistreablio OKOAO 5100A, 
TorAa KaK mancHmym AlieBBOR 4yBCTBHTeAbHOCTH newHT OKOAO 5500 
BTo mmeHHe penwieHHon ilyBCTB11TeAbHOCTH cymepennoro 3PeHHA K KO-
POTICHM Boaliam H3BeCTHO HOAlimeliemaglkomnial7mcumbe.OHAocTuraeT 
3aMeTHOR BeAH4HHN. 'fan, mut KaKOR-A1050 H.BeTHORKomnnemcnoiLoopan 
Tan, 4TO ApacHuR 	AAH AHemoro 3peHHH KaNCeTCH B 10 paa Apme 
rony6oro, TO npH cymepemiom ocHememm rony6ofl nomameTca Ham 
• 15--16 pea apve xpacHoro. 

BbnueonHcamime 4mATm, pamo Han H mHorHe Apyrkm, c HecomHeH- 
HOCTEA0 CBHAeTeAbCTBylOT 0 CyHR1CTBOBaHHH imyx 3PHTeAbHNX annapa- 
TOB Hamm rmay, odycnowmaamumx Amelmoe H cymepemHoe apeHne. 
KOHe4H0, B AeRCTBHTeAbHOCTH o6a annapaTa AencTepoT B 60AblUeR HAN 
meHmueft cieneHH oAHonpemenHo. 

4)H3HKO-X114114eCKHR nponecc, 06yCAOBAHBaKARHR CBeT04yBCTBHTeAb-
Hp° CROCO6HOCTb nanomeA, MOHCBT C4HTaTkoCH paymicHeHHum. KOH4HKH 
nanoven OKPaIlleHN poammTum mirmeHTom Opurnemouga nypnyA,HoTo-
pun OnanaeT CHOCO6HOCTMO paanaramcA (eugoeniarnb) no.a. AMUTAHem 
cBeTa. 3TO —1010111111,16 410TOXHMH4eCKHR npatecc. flpoAynTu pamome- 
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HMI BbIMABMOT mamecKoe pasApaweime spHTern,Horo Heiman Ha4HHalOT 

nenb npoueccon, saKaHmunalowncs CBeTOBIAM otuyllieHuem. KpacHuti HneT 

3pHTeAbHOTO nypnypa 06 bilCHHeT nonwinermyto 43/BCTBHTUMHOCTb cyme-

pewloro annapaTa K KOpOTKHM nolniam. 

Hon AeticTmem CHAbH0r0 OCBenteHMI 3pliTeAbHNn nypnyp naKomKH 

molKeT 'mem pa3AOHMTbCH, H COOTBeTCTByKRUMI nano4wayTpaTHICB010 

CBCT04yBCTBHTeAbHy10 CnOCO6HOCTb. CIAHaK0 nypnyp9TOTEHOBbsupa6a-

TUBaeTCH B missy, T9K 4TO no HCTelleHHH HeKoToporo BpeMeHH HyBCTBH-

TeabHOCTb IMAMIKH BOCCTaHaBAHBaeTCH. 3TOT npoucc H HBAHeTCH OAHHM 

H3 perynsTopon cnoco6Hociw rnasa npHcnoco6ARThcm K nepemeHe °ate-

IlleHHOCIT (adanntagust K TemHoTe HAM cneTy). PlmeioTem H MINe npo-

necchn non ACMCTBHeM cHeTa B ceTmaTKe ram HamimaeTcK nepememem 

(muspaguA)TemHoronHrmeHTa,nucTHAassuiero AHO masa, Knosepxsocts 

ceTmaTKH, 6saroAapH memy CBeT04yBCTBHTeAbHMe sAemeHTm B 60AblUen 

HAH meHmen mepe saumnualoTca OT AeRCTBMI gpesmepno KpKoro cneTa. 

liao6opoT, npH ocna6AeHHH cneTa HammnaeTcs o6paTHaH mrpaumm Tem-

Hero nHrmeHTa. HexoToppos posb HrpaeT HsmeHeHme AHameTpa spamica, 

moryatee Taxwe MeMIND KOAH4eCTBO cneTa, nonartatoutero nHyTpb masa, 

B HeCKOMAO pas. Spew!, Heo6xoAHmoe AAA AsanTamill KTemnoTe,AocTs-

raet 25-30 MHH. BAaTOAapfl concwynHomy AefiCTBMO BCeX 9THX npo-

ileccon 4yBCTBHTeAbH0Cfb Ma3a K CBeTy MOMMT MeMIN,C51 04eHb CHAbH0. 

B COCTOHHHH nonHoll aianTauHu rnas npeAcTanAmeT KpaftHe 4yBCTBMTeAb-

HUH HHCIpyMeHT, C110C06HEM peaTITOBaTb Ha 04eHb MaRble nOTOKH 

sHepruH, socTHrafoinne 2 • 10 -10 — 3 • 10 10  aptIcetc. TaKum o6pasom, 

AaanTHponaHHIA rAa3 moweT BOCnpHHHMaTb MeTOBOR nOTOK, COCTOR- 

Man H3 HeCK0AbKHX AeCHTKOB KBaHTOB B CeKyliAy (npH A= 5500 A) 

(cp. § 170). 
C Apyroft CT0p0H1,1, B COCTOHHIM MaKCHMaAbHOR npHOW006AeHHOCTH 

K HpKOMy OCBellleHMO (allanTanHA K CBeTy) TAU MCOKeT 6e3 Bpefla RAH 

OpTaHH3Ma nepeHOCHTb cpaBHHTUMHO 60AMMM RIMOCTH. BaaroAapm 

sTomy napHamm cBeToBoro noToKa, AewausHe ewe B npeAertax cnoco6- 

HOCTH BOCnpMITHR, 04eHb BeAHKH: 2. 10-1°  apzIceic AO 200 spa/cm 
T. e. B MHAAHapA pas. IlpH 60AMMIX HpKOCTRX HCT04HHKa ueoftoAHmo 

saw/imam ran HCKyCCTBeHHO. TaK, Ha6Al0AeHHe COMMa (COAHe4H000 

3aTMeHMI) MOHMO BeCTH TORbK0 4epe3 ANWMTHe (3aK0114eMiNe) CTelUla 

HAN ApyrHe noaxoannine CBeTOOHAbTpM. FlpH npe6NBaHIM Ha AeAHH-

KaX He06X0AHMO npHMeHeHHe AMWMTNX HRH MeTHIRX 04KOB H T. A.; 

B 9TOM CATMe, npaINM, MIKH Heoftummm H AAR nornoulemm ymapa-

clmoseTonoro cneTa, KoTopull AocinraeT Ha 60AbIMIX BMCOTaX 3Ha4H-

TeM,HCM HHTMICHBHOCTH H BpeReH AAR Taa3a. CHAbH0e H3MeHeHHe sp-

KOCTH, Flp0HCX0AMIlee naCTOMDKO 6NCTp0, 4TO 3MMITHIO annapaT 

TIM3a He yCneeT IMAOCTBOBaTb, MMKeT ETHBecTH K THWeAMM paccTpoft-

mAm npennn n nance K nonnon ero noTepe. 

B TO BpeMH KM; AeRCTBHe IMA04eK (CyMepe4H0e 3pelMe) MONMT 

C4HTaThCH pa3MICHeHMAM H eneAennum K tOTOXHMH4eCKM1 peaMMIN 
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XHMH4ECKHE AERCTBHA CBETA 
	

xxxiv 

BbinBeTAHHH apmreabnoro nypnypa, AeRCTBHe KOA604eK H Hoo6tHe BOC-

npIIRTmeuBeToR(AHeBHoe3peHme)npOAOAMAeT OCTABAMCR elHe He anonHe 
ACHUM. 

HscyntecTaylomxTeopHilueTHoroapernianyinneApyrnxofrbanaeT 
CAO}KHTO coanynHocTs OKTOB H3 oonacrn 800.11:MATRA nBeTOB TaK 

Hammamas, mpexicomnoneumutto meopag, npulindatowAH, 4TO socnpaa- 
TNC 	MBeTA caarama H3 BOCnpHHTHA Ipex OCHOBHUX MBeTOB.'-- 

KpacHoro, ourenoro H ePHOAeT030F0---11 p33HUXnponopum.Octioslian 

Hoeg rpexuernort Teoplin 6uoa BNABHHyTH &He Al. B. Bomonocooblm - 
(«Cam o np -JHCX0KaeHHH nem HOBTO Teopmo oHaeTax ripeAcTasAm0- -1 

 wee», 1756 r.). AnanornvayIo nom() Home mamma 10Hr (1802 
noApo6no paapa6oTan reabniroAbH (cepeAnHa XIX Heim). Colman() 

3THM npeAcTaaneHHam B Hamm 3preAbHOM °prone HaAo Aonymtb 
cymecreonane Tpex coproa HepaHmx annaparn. Ao camora .noneA-. 
Hero opemenn annapaTu 9TH OCTUBAHCbritnOTeTH4eCKHMH.J1minimAtunio 
rpannr (1947 r.), npameaaa sataTpolmaaonoravecapo aeronomy, ycra- 
NOKIA B may AHryLUKH H KODAK Tpli rum CBeT04yBCTBHTeAbHUX sae- 
MeRTOB CeTM8TKH, HMeKHANX matccomymm IlyBCTBHTeAbROCTH B CUHeM, 

seaellom H opameao-apacaom caeTe. B onbrfax l'paHHTa peaxama 
OTAeAbHMX HepBHUX BOAOKOH na CBeT prionoft AAHHH BOAHM ycranaton- 
BaAaCb no 9AeKTPH4eCKOMy roKy, ocionmaromemy B annapaType npH 

CBeTOBOM paaApaacenH HcnuTyeMoro ram, aorAa mnicposaercrpoom 
npHBOAHAHCb B conpaxodnoBeawe C OTAeAbHMMH HepBHMMH BOAOKH3MH 
CeTWITICH (HAN C 04eHb He60AbUIHMH Hy4K3MM9THXBOAOKOH). SIN onbirm 
9BACHOTCBCePbe3HUM norroepocrennem OCHOB TPeXKOMn0HeHTHOR Tempt 
operant, nocKoabKy 3pH7eAbHbal annapar geaooeKa miner 6oabnioe 
CX0ACTBO CO oppreabrum annaparoM neKoropmx nO3BOHO4HUX. 
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oT eciEri XI 

TEIIJIOBOE 143J1rIEHME 

TAAPA XXXV 

3AKOHb1 TE11.11080r0 1138YMEHIN 

§ 186. TenAoeoe neaymemme 

autexTpomareaTeoe maumenne ecex AAHH BOAH ofiymeammame tome- 
6ammame mexTpmmecxex 33pRAOB, BROAMMHX B COCTAB newecTea, T. C. 
9AeKTp0HOB H HOHOB. ❑ pH 9TOM mone6anna wilwa,cocTanAgnmanx mine. 
CTBO, cooTeeTtreylca H3Ay4eHH10 HH3K0fi macToTm (ewppaxpacnomy) 6Aa. 
roanpa 3HA4HTeAbH0fi macce aoneonaanexce aapswom. Pbaymenne, eoa- 
nmaamwee BcAeACTBHe ABHWeHHM WieKTp0HOB, mwaeT HMeTb mucoxyw 
4BCTOTy (BHAHMWfi H yabTpagnemeTowan CBeT), eCAH 9AeKTpOHN 9TH 

BX0ABT B COCTAB aTOMOB HAN MOAeKyA H, CAeA0B3TeAbH0, yAepmitsmoTcm 

OKOAO CBOer0 HOA0WeHHA painweecaa 311B4HTeAbHUMH CHA3MH. B meTaA- 
rae MHOTO CB060AHNX 9AeKTp0H0B, amaymeme 9THX ROCAeAHHX 

COOTBeTCTByeT ifflomy 'rimy ABHNIHNSK B 9TOM caymae HeAb3S1 rollopm, 

0 KOAe6AHHAX OKOAO HOAONUMHB pasHopeellm; ceo6oAnme eAexTponm, 
npmeeileeeme B - ABHAMHHe, HUHATMBBIOT Heperympoe Topumetime, H 

14X maArwene opeo6peTaeT xaparrep umnyibcoo, T. e. xapaaTepmayeate 
cneaTpom paaxamemx AAHH BOAH, CpeAH KOTOpMX moryT 6mT6 xopoiuo 

. HpeACTABAeHH H BOAHM HH3KOR 43CTOTW. 

143ay4emme Tem conpoBownaeTuf noTepen smeprma. AAA Toro'4To6m 
ofiecnemem BO3MOMMOCTb AnaTenenoro H3Ay4eHHA enema, neo6xo4Hmo 
HOHOAHHTb y614,11, ee, B npoTumom carme mmymerime 63/AeT conpoeow- 
ABMCH KBKHMH-AH60 H3MeHeHHAMH BHyTpH TeAB, TaK 4TO COOTOHHHe H3Ay-

'lama cHcTembi 6y,aeT lienpeplamo H3MelarbCH. YK331fflable Hp0MeCCM 

MOryT °MTh BecbMa pABHO06pa3HN H B COOTBeTCTBHH C 9THM MOBZT 

fibab pa3HOO6pa3eH H XBpaKTep CBegeHHR. 

143BeCTHM Hp0MeCCH H3ATICHH51, COITOBOMAAKMIHe XHMH4eCKHe ripe- 

BpalfieHHB BHyTpH TeA3,---TBK naamaaemae xemusioduunemmom. Cloa.a 
OTHOCHTCR, HallpHMep, CBe4eHHe IMHKXMer0 AepeBB HAN CBegeHHe POC-

tOpa, MeAAeHHO OKHCASHOUWOCH HA mowlyxe. B 9TOM CAy4ae HCHy-

CKaHHe ATINCTOfi 9HeprHH HAeT HapHAReAbH0 C H3MeHeHHeM XHMH4eCK0r0 

cocTaBa BeMeCTBA H yMeHbilleHHeM Mina CFO BHyTpeHHefi 9HeprHH. 

np3MeCCM H3Ay4eHIMI, BW3MBaeMble OCBelMeHHeM TeAA, HellpepNBHUM 

HATA HpeABapHTeAbHMM, OfileAHHAMCK HOA nammamem 00MOAMMUNR- 

cgempu. B 9TOM CATI3e. Ana noAAepxonaa cmegenee neofixowino 
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584 	 BAKOHW TEHAOBOr0 MAY4EHHA 	 brn. xxxv 

flOABOAHTb K Teny sHeprnm B mme cneTa, nocTynatomero OT BULB-
Hero FICTO4HHKa. BeCbMa pacnpocTpaHeHHmm cnoconom nosoymAeHHH 
CBegeHHH ABAHeTCH snmapHmecxce BOWWRCTBHe Ha imaymmompo cucTemy. 
lialloonee pacnpocTpaHummm csemumem Tamoro pona (94exmloAlomu-
nec4euguA) HBAHeTCH csememm rason HAN napon non Aencumem npo-
xcummero mepes 9AeKTpH4eCKOTO paspHAa, morymero HMeTb paaHo-
o6pasHme Mopmbn Tnemuma paspHA, cOmmHo Ha6monaembin B rencnepo- 
BMX Tpy6nax, snewiTHHeckag ,ayra, Hemp. Bo ncex 	carmax sHepraH, 
Heo6xommas 	nsnymennH, coo6ataerca aTomam H MOAeKyAaM rasa 
nyTem 6om6apAnpomm snenTpoHamn,pasronaemmmn snerapHmemmm 
paspHaa. Bom6apAnponna sneurponamm momeT Human, Talcum ammemm 
TsepAux Ten, Hanpumep mumpanon(garmsao.vomumeenemumA). liamoHen, 
HeTpymio 3aCTaBHTb Teno CBeTHTLCH, COORWHB eMy HeORKOARMy10 sHep-
rmo Harpenmmem. B STOM CAy4ae MOIKHO nonnepnomaTb Hsnymemm 
HeN3MeHHUM, ecim yams sneprim, ynocumon Hsnymemem, flOHOAHHTb 
coo6mumem COOTBeTCTByKHKer0 KOAHLWCTBa Telma. 3ToT Hoc/mann min 
cnememm Han6onee pacnpocTpanen. Co6cameHHo rompH, TaHoe Tennomm 
Hsnymemm nmeeT mecTo H HH3KHK TemnepaTypax, Hanpumep KOM-
HanioA, HO TOA6K0 HpH BTFIX yeA0BHAX Hanymenme npmanmecnn orpmm-
mmmeTcH AHMb OgeHb Anmmumn nHMpanpacHumn sonHamn. 

Tennomm Haarlem/le Ten MOIKHO HpOTHBOHOCTaBHT6 mem HHUM mum 
HBAy4eHHH B any oco6eHHocTen, npeAcTannemie o xoTopmx MOWeT AaTb 
cnenymmee paccymnemm. 

flpennonomllm, 4TO nsnymmonme Teno OKMOKeHO imeanbuo oTpamam- 
Henpommaemon AAA H3ApleHHA OROA04KOR. Tuna msnymemm, 

mnycxaemoe Tenom, He paccemmeTcH no scemy npocTpaucTny, a, oTpa- 
magcb cnoxat cTermamn, coxpanHeTcn B BpeAe.laX HOJOCTH, naafis' BHOBb Ha H3.4y4aKOWe TeA0 H B 6onmnen HAN MeHhMeR CTelleHH BHOBb HM 
HOrA0WaHCb. B TaKHK yCAOBERX HHKaKOR HOTepH sHeprim Hama 
cncTema--nanymaxanee Teno H nsnymmme--He mnbffusaet °AMMO 
9TO mne He 3Ha4HT, 4TO mnycHmomee Tem) H usnymenHe HaKOARTC0 
B paBHOBeCHH mmay co6A. 3Heprtin HaWeR CHCTeMbl COAepWHTCR 
4aCTIWHO B BHAesneprim H3Ay4EHHK(sAelapomarmiTHux BOAH), 4aCTWIHO. 
B nnAe immemen sHeprun nsnymaannero Ten. COCTOHHHe cucTembz 
6yneT paimonecHmm, ecnn c Temenuem npememi pacupen.enenme sHeprHH 
memny Tenom H Hsnymermem He memmTcH. flomecTim nHyipb nonocTu 
HarpeToe Tea) (Tnepnoe, WHAKOe HAH Ta3004a3H0e--Re3pa3AH4H0). 
BCAH B eAHHHRy npememi Term 6onbam mnymmeT, mem nornoumeT (nnH 
Hao6opoT), TO TemnepaTypa ero RyKeT HOHHWaT6CH (HAH 110BMWMT600. 
ilpH 9TOM RyKeT OCAaRAAT6C0 (HRH yCHANBaTbCR) HCflyCKafflie, HOKa, 
HaKOHeK, He yeTaHOWITCR pannonecHe. Taxoe pammnecHoe COCTOEHHe 
HBAHeTCA yCTOR4HWAM. BMOC HapyWeHHe er0 BHOBb BOCCTaHOBHTCH 
B CHAy 010WaHHOTO mexammma. 

Iiao6opoT, nanymeHne, nogymnaemoe He HarpeBaHHeM, a KaKHMH-
moo Apyrnmn nponeccamn, me 6yneT pasHonecHum. Hanimmep, 
H3Ay4eHHe nmeeT xspamTep xemunommecnennun, T. e. COITOBON‘aaeT 
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maxofl-To npouecc xnmmiecnoro H3menenHa Teaa. Iloraomelme 6ormweR 
NAN menbweg AOAH mcnynwHHon caeTcmon 3Heprim He BepHeT TeA0 
B ero nepooHagammoe COCTORHHe. Bonee Toro, noauweime Temnepa-
Typu, BW3BaHHOe nornomemsem Term, o6bnu0 aeaeT AHMb X 6onee 
wmpragnomy npOTeKaHHIO xammiecxoft peaxuun. rlpouecc nenpephumoro 
H3MeHeHHH nanygaAnuen cncTemu 6yAeT npoAoawaTbca no Tex nop, 
noxa moweT MATH XHMH4eCKaH peaKHHH, H, CAea0BaTeabH0, cucTeMa ace 
60AbIlle H 60AblUe yAaaneTcn OT nepaonagammoro COCTORHHH. PaBHO-
Becue yCTaHOBHTCH TOAbKOTorAa,Koraa3aKOHLUITCHmtmliveckmanpouecc, 
a C HUM H XeMHARY411HeCHCHHHH, H xapaluep ycTaHomumlerocn H3ApIeHHH 
6yAeT onpeAgurriscsi TemnepaTypoN Hamm Tula, T. e. palmonecHoe 
cocTonswe 6yAeT COOTBeTCTBOBaTb OHATb-TaKH Tenammmy nanygenmm. 

To we camoe nmeeT MCCTO H non (InaTornomanecuemum. BHeceM 
B manly aepnanimpo nonocTis Aalroe-nn6yAb cpocepopecunpylowee newg-
CTBO, Im36ywagnHoe npermapnTenimum oceeweimem. CaegeHne mauler° 
Term 6yAeT nocTeneHHo ocaa6enaTh; AeAcTnnTermim,caeTclmakopecuen-
nun, oTpawennuR aepxammumn cTeHKaMH, MOWeT 4aCTH4H0 norm-
LIWT6CH HaWHM BelfleCTBOM H HarpeaaTh ero; oAnaxo OH He cmoweT 
noArmpwlmaTbAnnTemmon 4octopecnenunn,A1ln B036yWaeHHA AoTopoll 
Tpe6yeTcsi ocaelueHlle CBeTOM 60Aee KOpOTKOR AAHHU BOAHM, gem 
mcnycimemutlagT (3aKon (]Toima).3Hagirr,n n9TOM cny4ae6yAyT HMeTb 
mecTo nocTenemme Harpemme Ten aa cgeT Haarlem's] Oac4sopecuen- 
mm H HOCTerIeHHaff 3aMeHa 9TOP0 11311y4eHIBI Tell/103MM 113ApIeHHeM 
HaPpeTOFID Teila, T. e. H3Ay4eHHeM, HHTeHCHBHOCTb H ClieKTpaAbHNR 
COCTaB KOTOpOPO 011peAeASHOTCH TeMtlepaTypOR Te4a. AllaAOPHEIHO 6yAeT 

3aTyKaTb CBe4eHHe, BIM3BaHHOe XpaTKOITeMeHHMM 9/1eKTpH4eCKHM pa3- 

pHa0M, H 3aMeHHTbCH Tell/108MM H3Ay4eHHeM, COOTBeTCTByICHUM yeTaHO-
BHBRIeRCH TeMIlepaType CHCTeMbh 

TaxoM o6pa3om, palmoaecHoe nanygeHne acerAa nmeeT xaparrep 
Tennonoro H3Ay4eHHA, flpH4eM TAX0e paBHOBeCHOe COCTOSIHHe MMERT 
xapaluepnacwaTh mo6oe Tem (TaepAoe, WHAK0e, Pa3006pa3H0e). 9TO 
TeHA0B0e HAN paBHOBeCHOe H3Ay4eHHe H0a4HHHeTCH HeKOTOpMM 0611(HM 

3aKOHOMepHOCTAM, BIATeKaFOLUM H3 HpHHHHHOB TepM0AHHaMHXH, B CHAy 

KOTOpbIX yCTaHOBHBILIeeCR Ten/10130e paBHOBeCHe H30/1Hp0BaHHOR CHCTembl 
He mo)KeT HapywnTbcsi acneacTime H311y4eHHH KaKHMH-AH60 4aCTSIMH 
9TOR CHCTeMM HAN BCAeACTBHe KaKHX-A1460 ApyTHX TCUJIOBbIX oomenoa. 
Tennorme nanygeHne 'mom Ha3bIBauoT numnepankmtum. 

§ 187. Tenmonoe imayNenne H npammo Ilpeso 

Ocnoman mamma, xaparcrepn3roman Tennorme cocTongne Tem, 
ecTb ero TemnepaTypa. 3Ta agamuma HBAHeTCH onpermamomen Taxwe 
H B HBAeHH4X TeHACIBOPO H3Ay4eHHH, 4TO MOWHO 6e3 Tpyaa yCMOTpeTb 
H3 cnertyromero rpy6oro onbiTa. liarpenan nalme-rin6o Tyronnalmwe 
Ten'. (yroab, meTann), MM aamegaem, 4TO BHAHM0e Ha TAa3 (TeMHOKpaC- 
H0e) CBegeHHe HOHBAHeTCH AHLUb npn 011peaeAeHHOR TeMllepaType (OKOAO 
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Puc. 384. Flp000pu AAR 
nemoocipaomo 	rtpamina 
Flpeoo; G— ovirmionotti 
cocpi; Q — BO3Ayll111bIR 

TepM0MeTp. 

586 	 3AKOHN TBOACIBOTO H3AY9EHM 	 Ira. XXXV 

500°C),IIO mepe nonuIlleHHR Temn eparypu enema-me CTaHOBHTC51 VIM H 060• 

raMiaeTCa 60Jlee KOpOTKHMII BOJIllaMH, nepexoAn npameprio npa 1500°C B 

HpK0e 6e/I0e 'canaille. Komponapya ceeneatte enewrpocxonom, mu moacem 
BFIFleTb, KaK II0 Mepe nom:mama TemnepaTypu noeTenamo paBBHBHOTea 
CIIII0WHOn cnexTp 0  enemata'', tiammast OT }Taxon o6nacni Kpaanaro caera 
(oxono A = 7000 A) H nepexoAn nocTenamo B 110/111bIR BHAHMEJR enexTp. 
Ha&roams cnemante apt Bowman Tepmosnemertara, mowno npocae.zurrb 

mmlwaxpaatoe H yanTpaimoneronoe manytteme Hamer° Tata. 	- 

B 9THX OBMTaX BbIFICHReTCH H Apyraff BaaamtImam RepTa Temnepa-
Typtoro HaUlyFleHRH. ClIeKTpa/lblibln COCTaB Haarlem's', COOTBeTCTI3y10- 

imero Ammon TemnepaType, Ana paamomux xopowo nornommonutx Ten 
(Hanpamep OKHCAOB paantomnix meTanaon, yTASI H T. A.) npatramemm 

OAHHalCOB, HO AAA npoapavaux Te.rt Ranymeme 
moweT Mien. aamerao OTAHMHbln COCTaB. TAK, 

narpenaa KyCOK cram, mu npa TemnepaType 
OK0.30 800° C 6yAem tia6monaTn FlpK0e BRIM-

neao-npacnoe Kaneme; HO npospanauft crepace-
nen naanneaoro KHapaa npvt Ton we Temnepa-

Type concur He CBeTHTCH, He HCIlyCKaeT BHAII-

WAX RaCTHOCTH, KpaCHMX) nyveft. T2KHM 

o6paaom, o6napywanaeTcn 66.abuma cnoco6- 
HOCTb K H3Ay4eHHIO Tell, X0pOLLIO 110TA011Ia10- 

IIII4X.STO 06CT051Te/lbCTHO 011peAe/IFIeT yC/108101 

o6meaa ArmeToti artepraett, neaymero K yeTa- 

HOB/lel-3HO Te0/101301'0 paBHOBeCHR MeMay TellaMH. 

OMIT fl0Ka3b1BaeT, FITO rem paaJIHRHOR 

TeMnepaTypw, moryume nepeAmarx Apyr Apyry 
Tell/10, no HCTelleHHH HeKOTOpOTO BpeMeHH Ilp14- 

HIIMalOT OAHHaK0By10 TeMllepaTypy, T. e. IlpHX0ART B Ten/I0B0e paBHO- 

BeCHe. STO RBAeHHe HMeeT MCCTO H B TOM CArlae, Koran Hamm Tam 
aaxmoneau B Hellp0HHIlaeMyl0 AAR Tenlla 060/104Ky, B KOTOpOR COnaH 

BaKyyM, T. e. FICKJI/0 11eHa BO3MORCHOCTb TellA0BOTO 06MeHa B CHAy 

Te11/10flp0BOAHOCTH H KOHBeKgHH, H HMeeT MCCTO JlHWb H3/Iy4eHHe 

nOrl101.BeHlle. 14311yHaR H HOF/IOWA TeBAO, Tella Al H A 2  B KOHIIe 

KOHUOB IlpHHHMalOT ommanonylo TemnepaTypy T. Tennonoe paBHOHOCHe 
HMCCT AHHamlineCKHR XapaKTep, T. e. H HIM 0AliliaKOBbIX TeldllepalrypaX 

BCeX Tell HMeeT MCCTO, KOHe41-10, 413. 11rIeHHe H TIONIOIlleHHe ArIFICTOR 

9Hep011H, HO TaKHM 06pa30M, FITO B eAHHHIly BpeMeHH TeA0 CTOAbK0 
H3ArlaeT Tenna, CK0AbK0 OHO er0 FIONIOI.RaeT. OTCIOAa RUD, FITO eCJIH 

ABa Tella Al H A2 oNtaAmoT paantomba ClI0006HOCTb10 K HOTAOIlleHRIO, 

TO H FIX CII0C06HOCTF. K HalyCKaHR/0 He MOHCeT 611Tb OAHHaKOBOR. 

TheliCTBliTeAbH0, pa3 yCTaH0131111003 Tell/10130e paBHOBeCHe, TO AAA Knit-

A0r0 Ten AOARCHO HMCTb MCCTO paBeliCTBO MeHCAy K01114 11eCTBOM acny-
cimemal H nornomaemon HM B eAHHHIly BpeMeHH 9HeprHH. &AU Osa 
Mena not omamm paatibie aoaaaecmoa ameptau, mo a acnycaanao 
dosolcuo 6umb pa3111Pillo LiipeBO, 180,9 r.). 
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Plic. 385. OHUT, nOKa3m-
Bmou1Hit nponow0mHalm-
HOCTb mewAy norAowa-
TeabHOCI H HcnycKareasHofi 
CHOCO6HOCTHMH nosepaHo- 
CTR; — knarutiouviti CO- 

cyx Q1, Q2--AHOepell- 
mmAbHuil Bo3ayummii 

TepmomeTp, 

6 1884 
	

BAKOH mimosa 
	

58/ 

fieTpyAno noATBepAuu, 9T0 amunomeHHe ripOCTMMH OnmTaMH. B Ka-

vecTse HanymaTens B03bMeM HanoaHeHHyIO ropageR soAoR Aopooxy (1 

(pHc.384), nnocule CTeHKHKoTopogo6AanKn'pa3mmoftCHOCO6HOCTIA 0  

Knornomemno:wwacAeAaHa/43xopowoHOAHp0HaHHOPOMeTaRRalinorao - 

met omeHhmano,a.apyram noxpuTa mepHumcnoemomHcnaHnomTH Haueno 
noraouLaeT naAammym Ha Hee mHeprmo. B Kamen'se npHemHHAa yAo6Ho 
HcnommoBaTb BOBayWHIA TepM0MeTp, pesep-
Byap xoToporo Q TaKMe npeAcTmumeT co6oM 
meTannkmecaym KOpo6Ky CO CTeHKaMH 143 paa-
rumor° maTepmana. Ho pacumweHmo Boanyma 
H Q mOWHO CyAHTb 0 KOMMeCTBe nocTynam-
!Hero aa eAmomy BpemeHH Tenna. FloaopamaaH 
cocya 0 K TepmomeTpy (HRH Q K nanymaTemo) 
6necunueft HRH mepHoft CTOpOHOM, momoio y6e- 
AHTbCH, LITO 6AeCTAInaa nOBepXHOCTb MeHbWe 

HanymaeT H meHmne nornouaaeT, mem gepHam 
(laenaB TepmomeTp AHOpepeHUHaAbHUM HnpH- 

AaB Bcemy pacnorecomemnomm, Hao6palaeHmA 
Ha pHc. 385 H HOHATHMH 6e3 nOACHeHHR, MM 

aameTHm, 4T0 Hamm BAHOPepeHUMaAbHOMTep-

momeTpe ocTaeTcH Ha mecTe, T. e. o6a pesep-
Byapa Q 1  H Q2 nonymmoT OAHHaKOHOe KOAH-

HeCTBO Tenna. B TaKOM BHAOH3MeHeHHH 9TOT 

WHAT noaBonHeT 3aKAIO4DITb, 410 nornowaTeAb-
Ham CUOCO6HOCTb HamoR-m460 nompxHocTH nponopmoHanhHa Hcnycma-
TenbHOR CnOCO6HOCTH ee. 

ChWCaHHble OnbiTbi HmemT BammuR npmumnanbmAtHemocTaTox,H6o 
H3AraTenbHaAH nornoutaTenbHaH CHOCO6HOCTH CpaHHHHWOTCA npH pea-
Auqmoa TemnepaType, a CnOCO6HOCTb Tema K Hanymemim H nornoulemno 
3aBHCHTOTeroTemnepaTypm.Bnpo 4em, AAA Wa6paHHMX 06beKTOB(nOAH- 

poBaHHmn H mepHuR meTannu) H He3Ha4icreAbHOR paaHocTH TemnepaTyp 
(menbme 100°) 9T0 paaamme HrpaeT HHHTOWHy10 p0Ab. 

188. 3aKoH l(Hpxn4a 

Ilpamum ilpeso, ycTaHamniBammee CBA3b memcay cnoco6HocTuo 
Tema nornomam H H3Ay4aTb TeHAOTy, Hmeno xamecTBeHmAR xapawrep. 
110ACToneTHA CnyCTA KiipXT041 (1859 r.)npHAanemy BHA cTpororo KORN-

4eCTBeHHOF0 3aKOHa, Hrpammero cpyHAameHTane.Hym porn, HO Bcex 
Bonpocax Tennoporo manymeHmc 

.Uasi mapaxTepHcTHAH TennoBoro HsnymeHm) Mm BOW101M3yeMCA BUM-

imHOM HOTOKa mHeprHH 4), T. e. moimmecTBa sHeprHH, Hanymaemoro 
B.eAHHHily BpemeHH (MouiHocTH HanymeHHH). IloTox, HcnycHaemuR eAH-
mmeR nomepxHom Ha:Timmer° Team no seem Hanpmamenusim, 6 .5Tum 
Ha3bMaTb ucnymarnesbuod cnoco6uocmnw H 0603HaqHM E. OnpeAeneH-

HHA  Opasom HenyCKaTeAbHaA,CHOCO6HOCTb COOTBeTCTByeT 
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CBCTHMOCTH (cm.Baenemme, cOoTomeTpmemcme flOHHTHA) 	mmorna Ha3M- 
Baen2 auenemuitencou coemuAtocmbto. Hapfiny c men mommo paccmaT-
imam atiepurnweeacylo opcoenta B, onpeneaRemyro amaaormmo 51pKOCTH 
apH (POTOMCTpli4aCKHX mamepeHmRx. RepHoro Teaa RpxocTb He aa-
BHCHT OT HanpanneHml, Tax 4TO E=TCB (CM. § 7). 

Ten:mime magRemme npenciranasceT co6oti .6o.nee clam memee wmpomyro 
cnemTpammym Onacm, II Tam KaK maaymamumaR Ca0C06HOCT6 Teaa 

E., 

101 
0,Sia 	p 	p 	2,ISp -3": A 
HO 310 •?•1014 	f,2104eY 

PHc. 386. Cnegapaabuaa 3aBliCHMOCTI) HcnycHareabHok 
cnoco6Hocia aepHoro reaa aim T 2900°K. a— aasH- 
CHMOCTI. 	OT mapazeiniaa B paHHomepHoii inane 
HacroT; 6 — 3BBFICHMOCTI) 	OT Brapaacemma B pasHo- 
mepHok wHaae RANH BOBH. Flaoulaab aamacnaoHaHHoro 
yHacita Aaer mimic rit r- Ex dX= Ex dv, npHxonnuudica 
Ha Hurepsaa Hacwr dv 	cocasercmyrounul HwrepHaa 

AMIN BOBH dX. 

3aBHCHT OT AAHHW scomm (4aCTOT60, TO AAA xapamTepmcmcm ee 
nommmi oropopmTb, K maccomy CIICKTpaabHOMy yqacTxy oTHocHTcH Hanle 
onpeneaemme. 1-10a0WHM, 4TO cnexTpammuR placTox amcmcmem memo& 
RacToramm 	V ± dv. 	memmie dv, Tem neTaabHee 63rneT oxapagrepm- 
aonama maaymarownsi cnoco6HocTb Teaa (pmc. 386, a). C apyron CTQ-
poHm, KOJIN4aCTBO sHeprmm, oncocsnmeecci K yamomy cnexTpaabHomy 
mmTepaany, flp0110paMOHEMbH0 umpmme ero dv, M 9TO HaaneT npaRTH-
Recmcni npenea cymcemno cnucTpaabHoro micTepaana. 

TaKHM o6paaom, B9A14414HacueroBoro noToma del naHHOTO cnemTpaab-
moro miTepaana cmRamm C UlliplIHOfl 9TOCO mmTepaaa dv cooTHoinemmem 
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§ 188] 	 3AKOH KHPXFOTA 	 589 

d(I)-= EAv, rite 	K090P01)1411,14eHT, xapaHrepasyanumn ucnycuamed,b- 
nyo cnoco6uocmb Hamer° Teaa Aar! HacTorm v. 

MM mmem, KOHB4110, npencTamrre HcnycHaTeamiya) cnoco6HocTb 
He B dpyructunt 4aCTOTbl V, a B 4713THKU,HH AAHHbl BOAHbl A, T. e. nocipoaTb 
He E,, a Ex  (pm 386, 6). Tax Han naomann Hal( Ton, TaK H npyroll 
KpHBOfi Hao6pawatoT HHTerpaabnyto sHeprino HanymeHHH, TO panHomaabuo 
em6paTe macniTa661 TaK, 4106b1 naomaxft 9TH 6WnM p8BH61. BbIABACIR 

B Hamaon H3 9THX cpitryp rmouianicy da), amigo Beaummuy onmoro 
11 Toro )1Ce CBBTOBOPO HOTOKa, npaxoanateroca Ha Hffrepeaa HacTor 
dv NJN turrepsan COOTBeTCTBMIIHIX ,aaHH BO/IH dX, HatolAem: 

dIP 	= Ex  dX, 
T. e. 

dk 
„ cx  • 717  

TaK KaK AV = C (C — CKOpOCTb cnera), TO 

c 	A2  
Tv = = 

nimem 3HaK mitHyc He HmeeT cymecTseHHoro aHanemmi, H60 OH noxa-
3bIBHeT TOJIbKO, 4TO C aospacTaHHem v y6emaeT A. 

Phut, E, = Ex  • —
xa 

 , T. e. nput nepexone OT EpHaon E,K Kpmeott Ex  

BHA epHeon TpaHupopmHpyeTca (cm. pc. 386). B nacntocut, nonomterme 
maxcHmymos Ha Ton H Hpyron HpHeon COOTBeTCTByeT pa3HbIM nacToTam 
(aapmm BOAH). 1109TOMy ncerna HanaemaT yKa3b1BaTb, KaKan H3 KpHBMX 

HmeeTcH B BNAy B Teopenviecmix pacmeTax name ricTpenaerca mamma E,, 
B peayaHraTax siccnepHmeuraaeHmx Hamepemin— name E x . 

011bIT HOKa3b1BaeT /magic, 410 E„ (paeHo Han H Ex) B CHAbHOR mum 
38BHCHT OT memnepantypbt HcnycHaloutero Teaa, TaK 4TO HcnycHaTe.rte-
Hag cnoco6HocTb E, , T ecTe cPyHKU,HH 4aCTOTIA H TemriepaTypm• TOT 
rpaicr, 4TO Ey, T 3aBFICHT OT TemnepaTypm imaynaloimero Teaa H He 3aBH-

CHT OT Temneparypbt ottppxmoutaX Ten, ecTb ctmanHecHoe empamenHe 
nnell Flpeno 0 aHHamumeacom paemonecHH meacay TenamH, o6memmato-
III11MHC51 apHICTOR sHeprueti. HarpeToe no TemnepaTypm T Teno Hany-
Harr B tummy spemeHa cbtufflaxoHoe HonH4ecuto sHeprtal, HesanticHmo 
OT Toro, OKpy)KeHO nu ono Harperbuot Han xoxonnbatti renamm, Ho Ten-
nonce panHosecHe ycTaHonmrcH Ha s  yposHe, ooycnonneHnom OanaxcoM 
sHeprtut mestay seem' sTHmit tmayHarennmit. 

khan, ticnycHaTeabHan cnoco6Hocu, Team E,, T MO)KeT 6bITb onp exe-
Jena no H3MepeHHIo noroxa sHeprum, nocbumemoro minima nonepx-
HocTH Tenn HO Hce cToporm, contact° coorHoutemno 

	

d4) = E,, T dv. 	 (188.1) 

3Haa mcnycHarme Tena B Hammom cneeTpaabnom }Name, MOHCHO 

6es Tpy,aa nbutitcxtrrb cymmapHoe Haarlem/le, npomiTerpHpoean (188.1) 
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TIO nem vacroram: 
co 

ET f 	f E,, T dv. 	 (188.2) 

C apyroll cropoHin, CUM Ha enimany noaepxmocra rem nanaer 
CBeTOBOfi Heroic ta, TO LlaCTb sroro noroma 6yner rtornou(eHa' 
renom. 17ozsoqameseuoa cnocoonocmwo Ten A Hammer orHowerme 
nornoulenHoro noroxa c101 nanaloutemy, T'. e. 

dly 
c-Tr? . 

Camo co6ot) pasymeercH, aro H B 9T0A1 cnyvae Hmeerca SHAY 

HOTOR B pawn cnearpanbnom iffnepaane dv (asaanmoHoxpomamvecmH11), 
H6o HornoularenbHaa CHOCOOHOCTb Ten Tame 3aBHCHT OT AAHHIA 
BOJIHbl. OflbIT ricacaabamer TalOiCe, 4TO A 3aBHCHT H OT TemnepaTypw, 
TaK 4TO normomaTeimaasi CHOCO6HOCTb rena eCTb (PyHKI.015I 4aCTOTb1 
H remneparypin Ten. Av. II0 flpHHBTOMy onpeneneHmo eCTb 'Kerne 
npaannbHaa npo6b, H MaKCHMaAbH0e anaveHme A,,T—enHHHHa• 

KHparoci) Haman Tena, Ana moropmx A,,Tr- I AAR ecex uacmom 
u me.unepamyp, a6coseamuo uepuboeu HAM a6comomito notsolualowastu 
Tumid'''. Cam, paeHo max H nnarHHosali vepub, HpH6nHwaerca 
no CBOHM CBOSCTBaM K a6COAIOTHO vepHomy nay. 

3aaoH Knparotpa macaerca coon-mum-am memmy E,, THATH na-
CHT: ommousenue ucnycuamessmoa If notsomamessuoa cnocoatiocmea 

T 	 • 
mesa ue ecteucum om npupodu mesa, T. e. 	ecrb yHmeepcanT,Has 

nro,T 
Ana acex Ten (1)yHanHH vacrorm H remneparypm, B TO apemn Kam 
Ey, 17 11 Av, 	B3FITbIe OTAMHO, mom MeHTITbC51 apeaablvat1Ho CHAbH0 
• nepexone OT onHoro rena lpyromy, 

06031184HE AAA a6COMOTHO vepHoro rum HcnyourrenbHylo cnoco6- 
HOCTb vepea e„ T, a nornoutarenmyto cnoco6Hocm—vepea a„ T, mowem 
HanHcarb 3aKOH KI4pXTCHtla B aline 

Ey, T 	ev,T 
(188.3) —=-. By, To A v, T 	v, T 

TaK KaK a„,r -= 1. 

Taamm o6paaom, pmaepcanbHav (1)yruatHo KlipATO4la eCTb He 4TO 
HHoe, max ucnycuamesbuan cnocognocma a6cosiommo uepuozo mesa. 
PaccymcAelms KHparo4)a, tipHseaume K ero aamoHy, HMeIOT oven 
o6uma xapaarep H 110KOSTCH Ha BTOpOM 3aKOHe repmonitHammito 
B cpuly HoToporo rennosoe paaHosecne, ycraHoammeeca B H3011Hp0BaH-
HOB micTeme, He mower 6bITb Hapyweno npocrum o6meHom Term 
meway 4aCTRldH cmcremoz. 

Ilpencraeum ce6e 38MKHyTy10 o6onovxy, BllyTpeHHOCTb moropoll 
saaaympoaaHa H CTeHKIf KOTOpOS HpeACTaBARIOT C060/1 vepHoe Ten°, 
xaparrepHayloweeca Koscl4HumeHramm E=s A -= 1. Ilycrb retanepa- 
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§ 189] 11PHMBHEHNE 3AKOHA KI1HXTO.A. ABCOAIOTHO 411PHOB TBAO 594 

Typa CTeHOK noaciony mania 0.3,11HaKOBOtt (T). OTaeabHbIe }mum" 
CTeHOK 06MeHHBaIOTCCI Hanyueimem, HO 9T0T Sim" He moweT 

Tennosoe pamosecHe. CitenoanrenbHo, Haarlemle, Horopoe 
Hochman' B Teuernie emnimma spememt KaKoft-To riacTox CTCHK11 da 
BHyTpb 110AOCT11 (T. C. do), pammeTea Hanriemuo, nornoubemomy 
NM sa TO we spew'. Ho T3K Kau xo91p4muneHr Hommel-mg 9TOFO 

}mem pan!" 1, TO seammtm a do xapawrepHayeT Hsnrienue, Hoxonsi-
mee no Hauler° }mum 3a emu-my spememi OT Been OCTaAbH0t1 

0601104K11. Boo6paaum Tenepb, 4T0 Hall' riacToic CTeHKH da 3amerten 

riacTuom*) Ton we Temneparypu, HO OTAINHIIM OT 4epHOPO H "Immo-
mint K094411101eHTb1 Henyexamia N HOT/1011MM E 11 A. 3a esunuuy 
Hpemetm 9TOT y4aCTOK no-nputHemy 6yneT nonriam Hanyverme, 
pasHoe e da, H60 9T0 — ionriemie, miyutee OT seen OCTa.1115HON 'MTN 

060A0111114, OCTaBIllefiCH HeHameHHoti. 1'13 9TOTO Hanyvemia Ham }rya-
CTOK HOTAOTVIT sHepritio As da. 3a TO we ;welds riacToic usnrurr Edo. 
Tax icax Tenn0B0e partHemecHe (110CTOHHCTBO TemnepaTypia CTeHOK 

nen 0601104100 He AORHCHO Happunca 9THM Te11.110Bblid 0614eHOM, 

TO, 04eBNAHO, 

E da = As da Lim —A =e. 

3aKOH 104pXTObka nomaH, TaKHM o6pasom, AAA mo6oro Tena. Pb Hp"- 
BeaeHM,IX paccymcnemin ACHO, 4TO 3aMeHeHHbIN Ham' 1311yTp11 CreHKII 

110.110CTH rlaCTOK da AAA Ha6m0naTens, maniere, as nocianaembed 
9T11M rthencom manymermem, "mood He oTnimeTcH OT npyrlix compmaxa. 
3748CTKOB CTCHKEI. lieRCTBHTeAbH0, B mammy Hpemem" OH HenycicaeT 
HHyTpb 110/10CTII HanrieHHe B icconneeTse E do 11 oTpawaeT 143 o6mero 
nu/Jammer° Ha Hero noroxa nanynenue (1 — A)e da. 06mee HommecTuo 
nocidnaemoro um Hanyvemisi eeTb da LE ± (1 — A)sl =eda cHny 

noxasamwro same cooTHomemia —A = a) , T. e. palm Haarlem) 

mo6oro Hepuoto y4aCTKa CTeH/01 Toro we pasmepa. 

§ 189. llimmemme samolla INpxroSa. A6comorlio yelmoe Temp 

KlipXTO(Pa N mHoroimenumble ero CAUCTBHH moryT 6b1Tb 

xopoulo nonmepwiteribi Ha cmin. Hanplimep, BHOCH B roprome Reese- 
TameecH HoHoponHoe mums( KyCOK paCnucaHHoro Epapcpopa C Temmam 
pHCyHKOM Ha 6enom none, MOW110 13HaeTb npu HaKaANBaH1414 (pap(popa 
apicHt1 (cHnbHo HanyHaionuiR) pliCyttOK Ha CpaBHHTeAbH0 TeMHOM none 
(pmc. 387). Ho evil BHeCTN TaKOR xycox sHyTpb 3aKpbITOil 110AOCTI4 

cHafteHHoti .411111b He60.41,11111M oniepermem AAA Ha6./110AeHNH, 

*) Camo co60k paaymeeres, 4TO y4acTOK 9TOT fie 40.411Celi imsero nponyetcame, 
H60 B nponmitom carme Ham Haarlem's 6yner yxonvnu Happily M Hama 
extrema He 6yaer inoaupoemmoct. Tan Kan nponyenaemorrb Hauer° reaa pawn 
nyaro, TO 1C0944HL1HeHT orpawemul ero pammenn (1—A), T. e. H3 Keil naawo- 
ukeR in Hero 9fteprin ono nomou(aem. tom) A e ompeatceent Awn° 1— A. 
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592 	 3AKOHN Tnnnmoro H33Y4EHHH 	 [rn. xxxv 

H CHAbH0 nporpeTb CTeHKH Be4KH, TO Mb! He cmomcem pB34114HTb pacy. 
HOK Ha pacmaneHHom vepenme, manyvammem npamnivecmH pamcomepHoc 
cneTnue mecTa meHbum Hanynama, HO 6onbwe oTpawaloT, TemHme 
MecTa---Hao6opoT. 

HeaxclaHmo, ()Alcamo, OTMeTHTb, 4TO cornacHo 3HKOHy KlipXr04)a 
Teno, cmnbnee nornotualoacee, AOJDKHO H 601113We mcnycmaTb TOAbK0 
opt yCJIOBHH, 4TO cpanneHme 1120113BOAHTCH npH odurtatcotwa TeMnepa-
Type. STO ycnome co6momeHo B 011HCAHHOM mime ornate c pacruccaH-
HEM cpapcpopom, OTILeAbHble 42CTI1 xoToporo Harpenm )10 OAHOR Tem-
nepaTypbm TO)KenmeeTmecToHBpsuleApyri‘BHUOTH4HNXOHNTOB: npH 

namamthamth rulannionon BAHLTHHKH, 
)10 IIOJIOBHHW nompLaToR nnaTHHO-
BOH  veprume MUTH claming 
ropamao apme; Kamm 4/040pHOKHC-
A0r0 HSTpHfl Ha nnaTHHonoR npono-
AWIKe OCTHeTCH TemHoR, XOTH npono-

6) mamma HpKO pacmaneHa, H60 manful 
aamce npH aucomoR TeMnepaType 

PHC. 387. Temmue mecTa paapmco- OCTBeTCH npoapavHoR AAR BHAHMNX 
BBHHOr0 chaimpopa (a) up Hamann- nymeR, H T. A. nO9TOMy AHIBb ma- 

BUM HaapiamTcHnbHee (6). 	mcycilmmcm napamomcom HBAHeTCH H3- 
BeCTHNR onuT, B KOTOpOM B BOAO-

poAHoe imam BBOAHTCH pamom KyCOK H3BeCTH H yrAH H H3BeCTb 
omasumeTca ropaano 6onee mpmo pacmanermott, mem yronb. KoHearlo, 
nornommTenbHam, a CACAOBBTeAbH0, H HcHycmaTenbHaH cnoc06HocTb 
yrnm ropasmo 6oabine, mem y H3BeCTH ansi ncex AAHH BOAR, H nOSTOMy 
npH panmoa TemnepaType yromb 6yaeT CBeTHTbCH BO acem cnexTpaab-
HOM HHTepaane apme, MeM H3BeCTb. Ho B onHcamiux ycnonmax onuTa 
TemnepaTypa yrna omasumercs ropaano TemnepaTypm H3BeCTH, 
TipH4HHH nemcHT OTHACTH B XHMH4eCKHX npoueccax, COUT0BWKAA1011(HXCH 
110FA0111eHHeM 'Fermat, OTHACTH B TOM 06CTOHTeAbCTBe, 4TO yr0Ab HMeHHO 
B cHny caoeR 6onbumoR HcnycmaTenbHoR cnoco6HocTH HanynaeT MHOrO 
mlleprmic BO mem cnecupe, B TOM 4HCAe OtleHb mHoro H B mimppampac-
Hon oonacTm. 31ToT orppmHuR HenpeplanHuR pacmon ntleprHH H npHno-
mHT K TOMy, 4TO TemnepaTypa, AO moTopoR pacmanmeTcn yronb, 
omanunaeTca 3/1B4HTeAbH0 mime, gem TemnepaTypa camoro nnameHm 
Ham H3BeCTH, He nmeccacteR T3KHX 6onbintlx noTepb meprmm, n60 ee 
HcnycmaTenbHaa CHOCO6HOCTb cenemTmma H, B 4BCTHOCTH, B H4pa-
mpacHoR 4BCTH 04eHb mana. 

IlpeanumaRHo nornrreabHuR caynaR npmmeHeHica aamocca KHpxrocpa 
Own onmcam Bymom. Kam H3BeCTHO, naaaneccuR Kedp11, T. e. CTeKAO-
a6pa3iam macca, HsroTonneHHas H3 411CTUX pacnnanneHHux mpmcTannon 
mnapma, oftmccaeT xopoweR nponpamHocTbm B WHpOKOM mmTepsaae 
AAHH BOAR. B COOTBeTCTBHH C 9THM OH BA0X0 CBeTHTC51 npm HBKBAHM- 
HHH. Bymy ymanocb HpHrOTOBHMTOHKHeCTOA6HKH KBBIIA,OKIMURHHNe 

HoHamH HemoTopux peammx aemenbucanpmmep neuHma, ;lamer() simple 
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PHC. 388 WETKa H3 
110.11Hp0BaHHIAX HTOAOK 
BC.TICACTBHe mHorospar- 
USIA OTpaa(CHHil o6aa- 
aaeT 60.361110fi 1101110111a- 
TeAbH08 H IICIlyCKaTeab- 

HOR CHOCO6HOCTWO. 

593 § 1891 TIPIIMEMEHHE 3AKOHA KIIPETO.A. ABCOMOTHO 4EPHOE TE/10 

noaocsi noraouteHns; npn HarpesanHn Tasoro ssapua B naameHn 

6y143EHOBCKOft ropensn mosaic 6u.no Ha6moaaTb npespacmsli noaocaTsit1 
cnesTp, COCT051111419 113 spacHoft, opaHwesoli 
seaeHoR noaoc, pasae.rtemffix ThbelHb1M11 npome-
WyTKaMH. 00.11aCTI1 mascirmymos csesentm COOT-

BeTCTBOBa/111 ofinacTam nornonteHna ogpauteultozo 
ssapaa npH TemnepaType, 5.11143KOil K Temnepa-
Type csesernot. 11pH AOCTaT04110 BbICOKOH Tem- 
nepaType, snpogem, 	wrcTut1 naasaenutt seapu 
HainumeT aameTHo noraomaTs ncnycgaTs CBCT, 

TaK 4TO npH TemnepaType OKOAO 1500° C tompu 

CBCTI4TCSI 6eAbIM CBCTOM. 
3asoH ICHparocba umeeT cosepineHHo aquae 

mailsHme, HesasHcHmoe OT mexaHHama, o6ycaosam-
Balmier° nornouieHme: BCSIKall CHAMTO norao-
=Fantail cHcTema Oyster 11 C14/11,110 nsaysaTs, 
Hemmen/40 OT TOPO, o6ycaosneno CHAb-

Hoe nornouTeHme CBOHCTBaM11 nosepxHocTH RAH 

ycTpoticTsom CHCTeMbl KaK Heaoro. Tart, Hanpu-
mep, In,eTHa 113 CTaAbHbIX nomrposammix 14T0.10K, 

pacncoloweHrwx KaK 110Ka3aHO Ha plc. 388, 

6yaeT CHAbH0 nornomaTs 	H6o ay% nonasunit1 meway HroasamH, 
npeTepnwr MHOITIKpaTHOC oTpawenne OT paanix 	npewae gem 
cmoweT BbIHTH Hapywy. TaxHm o6pasom, XOTSI noraomeHHe nosepxncrcTbto 
nonmposaHHoil HTOAKH Heseamco, ()owe nornomelme CIICTEMbI 8yACT 

31-181114TeAbH0, TaK KaK Ilpovnottan AAR 

sawaoro arm mHorospanro. IlpH Harps-
BaHIM TaKafl cuTema B comacHH c saso-
HOM I<HpxrcHpa 6yaeT H CHAbH0 HcnycsaTb, 
npwlem aaecu mexamHam anaturreabaoro 
Hcnycsamia CI3513311 C Tem 06CTOSITeAbCTBOM, 

4TO Rawaraft imam( nosepxHocTu HFIDAK14 

He TO/16K° HenocpeacTseimo naarmeT, HO 

oTpawaeT Happxy mnorotalcaeHHme arm, 
Hcnycxaemwe apyrnmll yaacTsamia. 

Ha TaKOM we npnHuHne ocHosaHo 
yuponcTso Teaa, Ham6oaee npa6anwaio- 

PM. 389. MCOMOTHO 4EpHOe uteroca no CBOHM csoficTsam K a9COMOTHO 

Tea°. 	 4epHOMy. OHO 113E0TOBASIeTCA B 134010 1104TH 

samarlyTotl 110/10CTI1 (pnc. 389), cHa6wen-
Hog maaeHmom orsepcTnem, aHameTp soToporo He 6oasine 1/10 none- 
petunwa nonocm, TaK 4TO oTsepctre BHAHO 143 TO4EK CITHX11 riga 
TeaecHum yraom, He npessunwonorm 0,01. HaarieHne, npoloncalomee 
%pea oTsepcm, naaaeT Ha cieusH 110AOCT11, macTnano noraotHaeTcH 
HM14, 4aCT144110 paCCelthaeTCA NAN oTpawaeTcH H BHOBb nonaaaeT Ha 

CTe11104. BAaT0AapH manum paamepam oTseperns aya AO/DICell npeTepnem 

38 an. 217E1. r. C. JlatacCepr 
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594 	 SAKOHM TEnnonoro H3AY4EHHA 
	

[rn. xxxv 

mHoro oTpameHMA H paccemmn, npewAe ' vem OH CMOHMT BbIRTH 
H3 OTBepCITH o6paTHo Hapym:y. llomopHue nornomeHxx Ha cTemmx 
npnBomm K TOMy, 4TO npaxTHvecxx BeCb CBeT mo6oll qaCTOTM norno-
nmeTcx Taxon nonocTmo (CM. ynpawnemie 210). 

riornommomm cnoco6Houb xopomo BunonxexHoro vepHoro Tula 
04HCaHHOr0 KrponcTBa npaxTimecxx He OTAHIMeTCH OT eAHHHHIA An 
nation Ammo Bonmd. CornacHo sampxy Kimxrocka H imnycxxremmax 
CHOCOGHOCTb Taxon 110AOCTH 04eHb 6AH3Ka K e v , r, npmem T 6BHavaeT 
TemnepaTypy CTeHOK 110AOCTH. Bo Beex HCCAeA0BaHHHX C a6conicrrHo 
vepHum Tenom nomAymacx HMeHHO onxcamium yeTponcTimm, 3Ha4HTeAbH0 
npesocxoAmmm noBepxHocm, nommaph nnaTimoBotl vepxmo HAN 
cameft. CneAyeT, Bnpovem, OTMeTHTb, VTO Bucomm nornomakagne 
CBORCTBa 9THX maTepHamm OT4aCTH O6tHCHHIOTCA MX 110pHCTOCTMO, 
oco6eHno ARN camH, onaroAalm vemy cBeT, nonammin Ha HHX, menu-
TmBaer HeCK0AbK0 oTpamenxcl, npemAe vem nonyvaeT BO3MO)KHOCTb 
BMRTH H3 TOAMO maTepHana. TaKHM o6paBom, vepHoTa emu oco6enHo 
noBumaeTco onaroAapo ee nopHcToun. arum we 061ACHMeTCH xacu-
meHHuft naeT 6apxaTa HAN B0061He mane2 C A.RHHHIAM Bopcom B npo-
THBOIMAONICHOCTb 6eACCOBaTOHy TOHy rimmom TKaHeR, oTpammouxxx 
pa3lible AAHHIA BOAH, HNCMmeHHMN HBeT pewnmx aHamex, ApaimpoBox, 
HHcrixamoumx FAy6OKHMH amammmx, H T. A. 

§ 190. Haarlem liecep0mx Tea 
BlevepHumx Tempo' B nponmononowHocm vepHum Ha3MBaleg Tena, 

K09OHHHeHT noraomexxx xoTopux )4,T MeHblHe eAHHHHU. K 9TOR 
xaTeropm nmmaAnewaT nparmvecxx Bce Tena, HavxHan OT camH, 
K094411WieHT noraomgmm KOTOpOR 6/114301C K 0,99, H KOH4a51 xopomo 
nompouxHum MeTaA/MMH, AAA xoTopmx KO9SC4HHHeHT ROTA0111oHn 
He npepocxoAHT HeCK0AbKHK 110011eHT08. 

CbrAaCHO OCHOBHOMy COOTHOWtHHIO KixpxrcHim, E, , T= T 14, T. 
CAeA0BaTeabH0, AAR Hevepnux Ten E,, T<C 6v. T. 1160 A, , T.< 1. 3/0 
311a4HT, 4TO An ago& a AAHHM BOAHM mcnymmTemmax CRIOCOOHOCTb 
HegepHoro Tena He MCOKeT 6uT6 ocumme HcnycHaTemmoR cnoco6HocTH 
4einforo Ten npx OAHHaKOBOR TemnepaType. Camull BHA stlyliKHHH 
mower OTAH4aTbCH OT CPyHKIMM1 a, , T BCAeACTBHe Toro, 4TO nornomm-
Teimax CHOCOOHOCTb A,, T 3aBHCHT OT 4, T. e. 06AaaaeT H3611paTeAbHMM 
(CeAeKTHBHMM) X0A0M. B COOTBeTCTBHH C 9THM H HaArleHHe He4epHOF0 
TeAa MO)KeT HMeTb cenvanutimufi xapaxTep. 

Bammum npHMepoM Taxoro CC AeKTH8H0 manywomero Tem, limelouyero 
6onbwoe npaxTimecxoe sHavexne, HBAHeTCH Bonbcppam. PHc. 390 noxa- 
3MBaeT 3aBHCHMOCTb HCHyCKaTeAbHOR CHOCO6HOCTH BOAMITaMa Ea npx 
T = 2450°K OT AAHHM BOAHM. flag cpammxim Ha TOM NM 4epTeMe 
ITHBeAen KpliBaR 3aBHCHMOCTH ax OT A apt TOR we TemnepaType 
AAR 4epHOF0 TeAa. riyHKTHpHa2 KpRBaH HOKa3MBaeT OTHOIlleHHe opAx- 

n  pm o6eim ximmux -- -, 143 vepTema BHAHo, Bo-nepBux, 4TO Knymm- EX 
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§ 1911 
	

3AKOH CTE4,AIIA —BOAbliMAHA 
	

595 

Hite Honbcppama Rim men MAIlli B01111 meHbtue, nem acnycnaHtte nepHoro 

Tula (Ex  < SA), H, 130-BTOpb1X, "no Boa&'yam o6annaeT 3aMeTHbIM ceaen-

THBHbIM Hanynetutem B BHAMMOli 'taco' 
= Es  

& 
crienTpa (OTHOIlleHHe a = A ObICTp0 	FA 	 a EA 

A 
pacTeT c ymeHbuseintem A). 3To nocaenHee 	8 	  

08CTOSITelIbCTBO neaarr sonbcjapam Bbl- 

'll 
rOMHIMM maTepatanom AAA OCBeTilTe/lbHEIX 	6 

1 	

0.4 

IL - 0,3 

namn HattanHaalma (cm. ra. XXXVI). 	4 	 42 
Hanommud eine paa, 410 sanoH Kitpx- 	

a 
ro4a OTHOCHTCH TOJIbK0 K TemitepaTyp- 	2 	 4/ 
Homy Hanynetnuo, H B caynae, norna cite- 	111111bita_04- 	A. 
Iterate 05yCJIOBJ1e110 npyricma uptaltHamn, 
OH He HmeeT CHAbl. Tan, HanpHMep, npla 
CPOTO- Hall xemnatomithecctettann HHTeHCHB- PIK. 

390. lacnycgareabHaa cno- 
CO5HOCTb Ileptioro Tula H BOAb- 

HOCTb cHenetuta B Henom pane cnenTpans- (Nubia npn Temneparype 2450° K. 
uwx o6nacTeil aeacHT ropaano BM We, n ..)umpHaa npunan Aaiun OTHO-

gem y TemnepaTypHoro HallyileHlifl Ilep- uteme a = AL , HOKaableaeT, IITO 
Horo Tena Hp! TemnepaType atomallecuit- ex 

ppoutero Tena. 3aKOH Kapacroclaa Ha- OTHOCHTeAbH0e nanynetuce BORb- 
Opama pacreT no mepe ymenb- 

CTORbICO xapanTepeH M/151TemnepaTypHoro me/111/1 MAHN& BOJIRM (CelleKTHB-
ftanyvelimm, 4TO mo)Kn' Clly/KHTb CaMbIM Neer!. Haartenna nont4pama). 
HaneacHum npwrepttem AAA pacnosHaea- 
MIR IlpHp0MIA CBegeHlia: CBeIleHlie, He HOMIIIIHHI011igeCII 3aKCely Bliplir04/a 

3aBeMOMO He RB/151eTCH TeMllepaTypHblM. 

§ 191. 3axo9 Ore(Daua — Boabgma9a 

E T  
3aKOH BlipXTIMPa A,

v 
 . T — av, T 41 ) CTaBHT B LleHTpe BIIHMaHHfl Teo-,  

pint Tennosoro HanyneHtta CPyHKUHEO e v, T= f 	n, npentrannalotuyto 

coOoh acnycnaTeabHyto CHOCO6HOCTb 4epH0r0 Tena. 011peMeneHHe BilMa 

atoll chnuakint 5IMIJI0Cb OCHOBHOE &Lunen ynetuta 0 TemneparypHom 
HaarteHHH. PeutenHe =law own° nonynetio He cpaay. CHanaaa owl 
ycTaHoHneH Teopentnecntt H sncnepctmetvranbHo 3aKOH, 011peMeABI011iHn 

CyMblapliOe HallyileHHe 4epH0r0 Tena (MOH CTe(Palia—Bonbumatta); 

aaTeM &IAN oupeneneHbi Henccropme ocHomble neva HCKOMOII CMIHKUJIM 

(3aKOH BHHa), HaPIMeH BeCbMa T04HwN 9KalepHMetrrallbHblfi XOA 3T0R 

B 3aBHCHMOCTH OT V M/151 pa3HbIX T, N, Hanoi-len, nocne pana 

Heynalunax H011bITOK, liMeBIIIHX, onHano, orpomHoe attaneHHe 11.1151 norm- 

MaHHH B011p0Ca (B. A. MHXeAbCOH, 139.11e11 —ThiCHHC, BHH, BOpeHTIO, 

*) MIA flatutem see (POPIEYAbl Te0p1411 N3ny4CHNa MA/1 HcnycnaTeAbHoR cnoco6- 

HOCITIE, T. Hepe.00 MX ninnyT Ana IIAOTHOCTH H3ny4eHNA M y,  T ,
BeTIVAHO 

Hann coontomenHeu = 
4E
—

' 
 me —CICOpOCTb awn (cm. ynpanutetnta 209 H 211). 

0 	p, 2p 3µ 4,u 

38* 
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596 	 3AKOHN TEHAOBOr0 H3AY4EHHA 	 Ern. XXXV 

yxanocs HOITH OKOH4aTeabH0e TeopeTH secmoe peweime sum (Hamm, 
1900 r.). Ileo6mommo ynommira, 4TO pewenHe 3TO 6uno Haulm 
TOA6K0 nyTem pewHTeaanoro npmnwnHaniworo H3MeHeHHH OCHOBHMX 
nonoweHnt1 04314KH, nyTeM coaxanwl meopau nmunnon, aanoxwawett 
npwwwwwnwo HOBy10 6a3y 03H4eCKOR Ham. 3Ta MOM Teoplin 
°manna CTOA6 BaWHOR H flAIDAOTB0pHOR, 4TO xanaHefluwe paaanTHe -
ee cocTammo rnaaHoe conepmHHHe TeopeTHnecmon (1)H3HKH as nom/wile 
HATbAeCAT net H OXBaTHAO HO4TH ace 06.3aCTH HaweR Haymm.

•  Beptimm sTanom, max cmaaaHo, ABHAOC6 namowneHne aamoHa, ycTa-
nawmaw)wero 3aBHCHMOCT6 cy.uftsapuoao Hanyvermx (T. e. 06wer0 
H3Ay4eHHA BCCX AAHH BOAH) OT TemnepaTypu. CTel:PaH (1879 r.) 
Ha OCHOBaHHH CO6CTBeHHWX namepeHHH, a TaKWe aHannanpyn HanHue 
HamepenHR npyram mccnexcwaTenetl, npnwen K aammcwwww, 4TO cym-
mapnax wiepriu, Hcnycmaemax B TeneHme 1 cem. c 1 cu2, nponop-
iwoHamma nemepTon cTeneHn a6conmanott TemnepaTypal nanyvaTem 
CTe(PaH (popmynmposan CBOR 3aKOH AnA HanyveHnH A/06020 Tena;onwamo 
nocnexpouwe Hamepenna nomaaann nenpamnaHocTa ero BNBOAOB. 
B 1884 r. BOA6HMaH, OCHOBNBaRC6 Ha TepmoniwamnvecmHm coo6pwme-
HHAX H HCX0AK H3 MEDIUM 0 cywecTiwaminn AaBileHHHAy4HCTOR swpww, 
nponopwwHamworo ee MOTHOCTH, TeopeTHHecmH nomaaan, 4TO cym-
mapHoe HanyneHne cacoAtcnnno neptozo niesa - nonmcno bum nponop-
twomaxwo 4elwepTot1 cTenenu TemnepaTypu, T. e. 

sT = f sv, T (iv= sT4. 	 (191.1) 

me a----nocTonnHam. Talcum o6paaoM, BWBOA CTecfmHa cnpaaennma, 
HO ABMS AAH a6conicaHo nepHmm TEA, C KOTOpNMH Ocupan He smcnepn-
menTmposan. dIHME. 1103)Ke, morxa &um nocTpoeHo a6comoTHo HepHoe 
Te) HO npHHUHny, onncaHHomy B § 189, ()Hannon. BO3MOHCHNM Hccne-
A0BaTb amcnepnmenTamwo BUBOAN BOAWMaHa. TtHaTeAbHble Hamepewia 
HO3BOAHAH IDATBepAHT6 3aKOH 60A6HMatia H onpexennm HOCTORHHy10 
storo 3aKOHa. llo coapemeHnum HamepeHnsw 

s== 5,672 • 10 -12  inn/cm'- • zpaos. 

Bo oTHowemoo K Henepmum Tenant aamon CTe4wHa He moweT 6uT6 
compaHen. BunH nonsumH Lipman eMy 6onee o6wyw cpopmy E'==.87" 1 , 
rxe mosqxpwweHT B H nomaaaTenb n no.uxHu 661Tb onpexeneHu 9mcne-
pHMenTanbH0 AAR maxmora Tena. Tax, B6AH3H T=I000° AAA HAaTHHN 
plormeTHopnTenaHue peaynbTaTu nonynamacH H3 (popmynu 

Ept==5,56. 10 -1274a7, 

a Ana aorn4pama 

Ew = 5,9 • 10-11T2'32. 
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OnHaim Haonionemia Him paaHmx TemnepaTypax noicammaloT, 4TO 

HH K0944HAMHT B, HH noxaaaTenb n He OCTAIOTCA HOCTOSAIHUMA. Tax, 
AAH HonbcDpama OKOAO T 2000° Hmeem ywe HOW:de 3H34eHHH: 

B = 2,4 • 10-'5 H n 	4,85. 
Taiorm o6panom, swam CTeckarm—BoneHmana HmeeT can)/ TOAbK0 

Ann a6comoTHo mepHoro Term. 

§ 192. 3aKoli cmememin Brum 

33KOH CT43113—boahumana xacaeTca AIM% HHTeHCHBHOCTH HHTe-

rpanbrioro nanymeHnnmepnoro Tula H Hamero He COB0pHT OTHOCHTeAbH0 

CfleKTp3AbHOTO pacnpeneneHHH mileprHH. IlepBNM HCCAOLIOBBTeAeM, 

TaBUIHMCB Teopenimecui onpenennTe BHA (PyHKAHH Sy, T, 61AA B. A AIN-

XeabCOH (Nlocxna, 1887 r.). XoTH (popmyna AirucenecoHa He BAOAHe 

37,A0BAeTB0p2A3 OHNTHNM BAHHNM, Tem He meHee ycTaHoHneHne ee 
CNITAA0 113BeCTHy10 pone B ACTOpHH 9TOTO Bonpoca. 

B 1893 r. BHH TeOpeTH4eCKH 060CHOBBA BT0p0A 33KOH 4epHOTO 

H3ATICHHH, namoin ykaaaHne Ha xapaxTep cpyHmom =JO, 7), XOTH 

He AO3BOAHBAIHR 110AHOCTI,10 onpenenirm ee. BAH paccmaTman 
TepmorotHammecxu Ap011eCC C)KaTHA H3Ay4eHHA, 33KAKMeHHOr0 nnyTpn 
nneaneHo HepHanbHoro cocyna, ripH ymeHeineHHH o6-eema nocnenHero 
npnriuman BO MAIMBHHe nameneHHe 43CTOTN H3ApleHHH, oTpamaxnuerocH 
OT ninmcynterocH aepuna (npwrimin aonnnepa), npinnen K nemony, 
4TO HcnycxaTeneHan CHOCO6HOCTI, mepHoro Tenn HmeeT BHA 

av, T 	Cv3f (Tv ) • 
	 (192.1) 

• C — CKOpOCTI, cneTa oxpywaloulen cpene (nycToTe), a f 
0151, Ann onpeneneHm ICHAA xoTopon paanHTele BHHOM COO6paWeHHH 

OK333AHCb HeAOCT3TO4HIAMH. 

BaHarein pesyneTaT, AOCTHTHyTHA SHHOM, COCTOHT B TOM, 4TO Tem-
nepaTypa BX0AHT B empanceHne mcnycmaTenenon CHOCO6HOCTH MAIM 

B mine OTHOLLIeHHA 	Irwe 9TO 06CTOHTeAbCTBO II03BOAReT npea- 

BHaeTb nexcrropme OCOACHHOCTH Hwrepecyroulefl Hac tyHKAHH. Tina-
TeneHme Hameperma parka accnenosaTenen npneenn yeTamosnemuo 
smnnpumacHoro xona (PyHKU,H14 ev, T H HO3BOAHAH npoHepwre TeopeTH-
WCKIN BbIBOAbl BnHa. 

Memo, HCCAeA0B3HHA COCTOHA B H3y4eHHH pacnpeneneHlin eHeprrin 
no cnexTpy HARy4eHHH, nocememoro a6comoTHo mepHmm TeAOM pavan-
Hotl TomnepaTypu. Cxema pacnonoweHrin OrIbITOB npnaeneHa Ha pnc. 391. 
augcb S — a6comomo mepHoe Teno sananHon TemnepaTypm, L 
x(HurenTimpytouraH nanymemre Ha menu moHoxpomaTopa, cna6meHnoro 
AINTAKAHOHHOR pewencon 	flpuemmucom snepran CAyWHT. 4yBCTBH-. 

TeAbHUR TepmosnemeHT HAH 6onomeTp T. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



598 	 auxotibl THillaOHOPO 113JITHEffila 	 [rat. xxXV 

KpHome, floxygetnnue B peayaeraTe 9THX Hccuenosam01, npuneuellu 
Ha pin. 392. OHM Belpaatatoir ex B ckywoom A. , Ha plicytma BHAHO, 

C 

S 

Sp 

Pnc. 391. Cxema OMATOB no HccawsoBainno pacripeneaemse 
cneKTpe HepHoro Tena. S veplioe reao; Sp — molfoxponfaTOp; 

T—Tepmomemeirr C railbeaKomeTp0M. 

HTO 	T Ansi K awiLon Temneparypbi ofinauaer MaKCHMyMOM. •ra onpe- 
Amino! noacoxeHma spar° maxcamyma B mane A nepetlueM 13 Helpaxce- 

HUH 311KOHa &Ha (192.1) OT ■1 K 
, 

 A, nOnb- 

1646° 	 33HICE, COOTHOweHmem e,= ex 	tCM. § 188). 
Hanuem: 

c5  :( c 
HA, T= irs iy• ) • 

01/4 T 
ax 

HeTpyAHO BRAM, WO nouoxcetine maxcHmyma 
onpeuennercn 3Havemlem A m.1 , monaemopsno-
1111434 yCnOBH10 

T • Amax  = b, 	(192.2) 
rue b He 3aBlICHT OT remneparypu. flpHaeuen-
lible Ha pHc. 392 sucnepHmenabmple ignoble 
riOATBepHCAWOT 9TO aaxmoveHile H Amor H03- 
MOHCHOCTb onpeueanre b. 

• CoapeMeHHoe aHaveHme b.= 0,2896 cit • 

• zpad = 2,896 • 10 5 k • zpad . 

B maarown 43opme 3aKOH &Ha HOCHT 
,% Ha3Barie 3aKOlia emerge/tux, MOO OH 110Ka3m-

0 I 2 3 	 Baez sit0 noaconerme maxcHmyma cbonauni By, T 
no mepe aospacumut TemnepaTypm cmemaercs 
B 06aaCTb KOpOTICIIX BOAR. 

B COOTBeTCTBHH CO CKa3aHHbIM B § 118 
MO)KHO peumb aaaamy o nouioxeuau MaKCH-
MyMa Ha xpasott cnerrpaaeHoro pacnpeueneHma 

v„T, T. e. coomenTsytoulero (popmple (192.1). 
dcv, 

 Onpe- 

noncoxeHHe maKCHmpla 9TOtl 4:03THKHHH 	yCHOBHSI 	— 0, 

EA 

130 

120 

110 

100 

90 

80 

70 

60 

50 

40 

30 

,20 

.10 

lipapaHHAB Hyin0 npoH3BOAHy10 

4 5 6 

THc. 392. Kimisme pacnpe- 
Aesienwi 9HeprHH B cnexTpe 
mepHoro Teaa Hari peanut 

Teidneparyp. 

B noopunHatax 

,uensui 
dv 

aianeM, 'TO OHO CooTeeTCTayeT COOTHOilleHHIO 

TO 
	, 

-= I Amax  = a, 
vmn 
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rAe a He SaBHCHT OT TemnepaTypu H cornacHo nsmepemum 

= 0,5097 CM • 2pad. 
liaHAeHHoe nonoweHne maxcnmyma Ha KpHBOR Sx,T COOTBeTCTByeT 

AAHHe BOAHN, oTemmaxnuencH OT nonowenun MaKCHMyMa Ha ximmotl s, T, 

B 1,76 pasa (cm. TaK)Ke ynpawHerme 220). To 06CTORTeAbCTBO, 4TO 

normwenne maKcHmyma Ha xpnson pacnpeAenemu sHeprim 3aBHCHT 

OT mAopa KOOpAHHaT 9TOR KpHBOR, pasiscHeHo B § 188. ()Ho CHB-

sano C Tem, 4TO B OAHOM mApaweHmn mu Aennm KpHeym Ha nonocu 
pasHoll UIHpHHM no 1. (11HpHHa nonocu AX), a B ApyrOM —Ha normal 

pasHofl IIHTHHU no v (mHpHHa nonocu Av). EfeonpertenennocTb nog. 
meHnoro pesynbTaTa cimmaHa C HeonpeAeneHHocTbm sonpoca: Hume 
cneKTpanbHue nnTepeanu (no*Ak HAN no Av) Hart° C4HTaTb omma-

KOBIAMH *). 

193. 4Popmpla nsAymeHnH Hamm 

AlHorommcnemuHe HOHMTKH TeopeTHmecKm yCTaHOBHT6 3aKOH mepHoro 

KanygeHnH, npnsermme, KaK MN maga', K ycTaHomeHmo BaWHIAX 

4aCTHMX 3aKOHOB (BOAM1MaH, BHH), He mom( Am Amer° pemenna 
3aAa4H H HpHBOAHAH K 3aKAK4eHIMM, cornacpcmummcH C onuTom,T0A6K0 

B orpammermom nHTepsane T H v. I1pH4HHa 9THX HeyAam oKasanach. 
newamen mpemiumanHo rny60wo. 3aKoHu KnaccnmecKoft sneKTpoAnHa-
MHKH, npH nomom KOTOpMX Aenanncb rice 9TH HCCAeA0BaHHR, OKa3a-

alio) numb npH6amweHHo npamummumH Hataionnumnnesepinatl pesynbTaT 

npH paccmoneHnH snemewrapHux npmreccoH, 06ycnosmmmmmHxTeHAO-
soe nanymemm. 

ECAH ocymecumb TeopeTnmecKoe mepHoe Tea° npH nomotum 6ec-

Kone4Hoft COBOKMOCTH rapmommemx OCHHAART0p0B, KawAuR H9 KO-

TOpMX AaeT oTAenbHym moHoxpomaTHmecxym AHHHM, a me BMeCTe-- 

cnaotunoe mepHoe HanymenHe, TO, nonbsysich saKoHamm, ynpasnmouimmir 

noseAeHnem 9THX OCHHAAHT0p0B, MOWHO npant K saKoHy mepnoro 

H3Ay4eHHR TaKOR cAcTemu. ()olive Bce coo6paweHHH, Atwamme B °came 
saKoHa Kmpxroopa, noKasuHalca, 4TO 3aKOH HaArleHHR, HafteHnuft AAR 

oAHoro mepHoro Term, cnpasenino H AAR mo6oro Apyroro mepHoro 

Tena, T. e. nee OHM AMOT OAHH H TOT we THn H3Ay4eHHR mepHoe 

HanymeHHe. 
I4AH 110 sTomy nyTH, IlAaHK He nonyman, opmaKo, SaKOHa, COTASIC- 

nor° C onuTom, H, aHanHaHpyg nonow.erme, npmneA K marmAy, 4TO 

npnmHHa HeyAatm newHT B Henpammbnom npHnoweHnH 9aKOHOB 'Luc- 

cHmeoroft 043HKH K TaKHM aTOMHMM ocmuumTopam. 
HO KAaCCH4eCKHM SaKOHaM OCHHAARTOp 4aCTOTM V mower samlomam 

B ce6e nro6oe KonHmecum sHeprHn, noo sHeprmi oculuntropa npo-
nopnnoHank.Ha KnaApaTy amiuniTyAu; B COOTBeTCTBHH C 9THM H 

*) IlonHoe cospemennoe paccmorpetwe sToR maxim mom() Hahn B samerxe 
M. M. rypesnma: r0 cnexTpanhHom pacnpeAeHennu Earwax msnymennak, 
Ycnexu 013. nays, LVI, sum 3, 1955 .r. 
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600 	 3AKOHM TEnnOBOTO H3.4Y4BHHA 	 [rn. xxxv 

HanymalcuunlocunnaTop moweT HenyCTHTE. aa eAHHHHy apememi nm6oe 
Ko4H4eCTBO mieprHH. 9TH npocTue MKOHM cornacHo amcmcNemim 
Ilnanna He nmemT mecTa. CapmoHnmecHHO ocmuumrop macToTu vMOMMT 
06naAaTh TOnbK0 TaKHM KOnH4eCTBOM aHeprini, B KOT0p0M,C0AepMMTCH 
menoe 4HCAO 94emeHTapHWX nOpliMfi, HMeICAMHX mum' mummy hv, 
rae 	 nOCTORHHaR, paaHaa 6,624. 10-27 apz•cetc. 
B cOOTBeTCTBHH C 9THM H Hany4eHHe OCIWARTOpa HAeT nocaufami hv 
(HAN MenHMH xpaTnumH hv). 

9TH HOBble KBaHTOBble 3aKOHN He CTOAT B npOTHBOpe4HH C KnaCCH-
4ecKHmH B TOfi 06naCTH HH3KNX 4aCTOT (HaripHMep paAHO4aCTOT), AAR 

KOTOpOft, CO6CTBeHHO r0B0pA, H OMAN yeTaHOBaeHM KnaCCHEMCKHe aa-
KOHN Ha OCHOBe 9neKTp0MarHHTHOfi TeopHH AlaKCBenna. 

aefiCTBHTenbH0, MIN v He 04eHb BUNKO, TO HONOR hv Ha-
CTOnbic0 Maaa, 4TO B HaUlHX OnbiTaX MU He MOWeM yCTaHOBHTb, COAep-

WHT OCMH.RaRTOp HenCie HIM ApO6Hoe micnO 9THX nopuHfi. TaK, 
-Is HanpHMep, AAR X= 3 Atm Henumma hv COCTaBARCT 6,624 • 10 	9prOB, 

H HH B OAHOM OnbiTe CO CpaBHHTenbH0 rpy6bIMH OCMHanATOpaMH, Ha-
CTpOeHHIRMH Ha 9Ty Jimmy, mu[ He B COCTOHHHH OHBHHTb, HBABBTCH nH 
9HeprHA OCHHanATOpa KpaTHOft 914:41 ManOfi BenHEMHIR*). liao60p0T, 
AAH aTOMHUXOCumnnATOpoB 4aCIOTa, a 3Ha4HT, H 9neMeHTapHMe nOpHHH 

9HeprnH COOTBeTCTBeHHo a TO4HOCTb HamepeMifi aT0MHmx np0- 
meccog Tauona, 4TO paCX0WAeHne MeWAy KnaCCH4eCKHMH H KBaHTOBbimH 
npeACTaBneHHAMH CTaHOBHTCR BeCbMa omyTHTenbHUM: BMBOAH npH65H-

WeHHmx KnaCCH4eCKHX npeACTaBneHHfi OKa3NBaloTCR B peaKOM npOTHBO-
pe4HH C ONMTOM, TOrAa KaK paCCyMAeHHA, y4HTHBRICHHHe KBaHT0By10 
TeOpH10, npHBOART K npesocxo.aHomy cornacum C HHM. 

TaK,npH paC4eTe COBOKynHOCTH rapM0HH4eCKHX OCIMMART0p0B, n0A-
4HHRIOIKHUR KnaCcH4eCKHM 3aKOHam, 114aHK HaUlea AAA 4WHKUHN KHpx- 
rota eupauenHe 

2cv2 

	

c„, p= 	-/ct , 	 (193.1) 

n3BeCTHOe H paHee OpOpMyna PsneR--J1WHHCO. Y4HTHBaR We HOBme 

KBaHTOBble 3aKOHbi, ynpaBARIOMMe OCHILIART0p0M, OH HaUlen: 

2ithv3 
Sy, T 	c2 	hv 

	 (193.2) 

ekT —1 

B 9THX tOpMyfiaX C=3,100 03HallaeT CKOpOCTb CBeTa, k.. 
=1,38 • 10-I6apzlzpad—noctommaH Bonmimana (onpeAemnomaa cpea,- 
H1010 sHeprmo ocumanaTopa 	npH a6COMOTHOR TemnepaType 7) H 

B COBpemeHHom pa3BHTHH KBUTOB014 Teopink BUHCHHJI0Cla, 4TO OCHH/IJIH- 
hv Top 4acTOTIR v oonaAaeT sHeprHefi --+ &to, ['Re n—genoe ;MUM, HO 9To He 2 

meHReT Aena. 
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§ 193] 	 4'OPMYJIA H3llY4HHHA HAAHKA 	 601 

h= 6,62`1 • 10 -27  apt • celc—nocTosnam Mauna. ECJIH v mano (Nm] T 
hv 

BBAHKO), TaK 4TO 	mano CpaBHHTeabH0 C eAmingeft, TO cliopmyny kr 
by 

hv 
(193.2) MOHCHO yripocTnTb. •EkefiCTBHTeabH0, paanaras ekT no cTenemim 

H npeHeoperan BLICWHMH cTeneHamn, Hatnem: 

27n2  
sv, T == --re  kT , 

T. e. Sopmyny, coantaaiontym c (193.1). 
STO coanaaeinie 110Ka3bIBaeT B cornacim C OCHOBHbIMH Aoriyuietianmx 

Teopini KBaHTOB, 4TO B 06nacTi] H143KMX HacTor ee Bb1B0,11,1,1 coananAioT 
C BbIBOOMM KilaCCIFIeCKOti Teopii. KnaccHnecHan Teopini oxammaeTcn 
nNWb nepamm npH6mKeiiem K AetIcTaHTenhHocni, npnonmneiiem• 
anomie Ya0BileTB0pHTeAbHbIM AAA Toro apyra ABABHIA, C KOTOpbIMH 

HMCCT ilea° maapocnomiHecitaa snenTpomniamnna, T. e. 3nerap0mmammta 
CHCTeM, COCTORIBMX 113 MHOTHX aTOMOB NJIH MOaeKya. nO-BHAHMOMy, 

Aame ,11,1314)KeHHA HOHOB, T. e. 9aCMeHTapHblX aapaaoa C 6onawoft maccoft 
(no CpaBHeHmo C 9aeKTPOHOM), ewe .40B0abH0 yA0BaeTB0pHTeabH0 
011HCb1BalOTCA nnaccHHecatimm 9/1eXTp0,alinaMHKOR H mexammoti, XOTA 
TO4HOCTb coapemelmbix inmepemin H 3a,BCb 1103110.151eT yeTaHOBHTb OT-

crynnermA (011bITIal no Ainlipaicunii monexynnpmnx nymioa). Ho noaene-
}the 9./leKTp0HOB EiHyTpli aTOMOB H moneHyn ,a0aHCHO 011HCblBaTbC51 aim 
nomows KBaHTOBNX 3aKOHOB mexatimm H 9.TeKTp0AHHaMHKII; npHMeHeHHe 
NCe K HHM 3aKOHOB, nmelouitix may )1.11A manpomnpa, flpHBOAHT K pe3- 
KHM npoTimopeimam C OIMITOM. 

01opmyna (193.2), nonymemian linauxom, AaeT npesocxomioe corna-
cite C pe3yabTaTamii CaMbIX Tl11,21Tha6HbIX mccneptimeliTanbninx ticcneA0- 
amnia 3aBHCHMOCTII 143ay4aTeabHOH cnoco6Hocivi HepHoro Teaa OT v H T 
H SIBMICTC51, TaKHM o6pasom, 110/1MbIM pealetmem ocHoimoti saAaim, 110-• 

CTaBaeHHOH RHpX1'04/0M. 

HeTpy,3,H0 yotionbca B TOM, 4TO iliopmyna Maraca 3fflimo4aeT B ce6e 
ynomnHasumecn amine 3aKOHb1 4epHOr0 Hanynemia, HMeHHO: 3aKOH CTB-. 
taHa —SonaiimaHa H 3aKOH BHHa. rIPH 9TOM H3 iliopmynbi IlaaHKa 

He TOJIbK0 nonyHaeTca minim cpopma 9THX 3aKOHOB, HO H BX021.51111,He 

B HHX HOCTOSIHHble a H b MoryT oblTb Bbl4HCaeHbl H3 yHueepcanbilanc 
HOCTOAHHbIX h, k, c (cm. ynpammemin 218 H 220). 06paTHo, 110.1633751Cb 

sacneptimeHTanbno nonynemiumm 3nalieutimmi a H b, MOACHO BbI4HICJIHTI2 

3Hatierm h H k. HmeHHo TaKHM HTM H 6ma0 nonyHeno nepaoe iicnen-
Hee 31-la4ai-me HOCTOSIHHOR Haainca. BrIOCaBACTBHH 6a1a yHa3ati Hensill 
pan nyTell onpeaenemia h, 110KOALLUIXCSI Ha coaepuienHo MINX (00314-. 
iiecaux 111311eHHAX (cp. TA. XXXI). Bce OHM flpHBOXIT K 0,B,HHaKOBbIM 

143110)KeHHblii HyTb Bb1130,11a tiopmynai ilnatina 66111 iicTopitHeaut nep-
BUM. BrIOCataCTBHM 3aAana Heommicpamo peulanaca pa3HMMH cnoco6amm 
KaK camilm naaHKOM, TaK H Apyrnmil HccneAonaTenamn. Flpin 9TOM 
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662 	TIPHATEITEHH2 3AKOHOB TBI1/10130r0 413/ISIEHHH 	IrA. XXXVI 

OCHOBHble npennonoweHHH 6bIJIH (4OpMy./1Hp0BaHIA He B TaKOM peaHom 
nponmopewm C Knacomeaufmn 3aKOHaMH, Hal( 9T0 6NAO cnenallo Hume, 
XOTSI, KOHe4HO, npmnumnnannHo HOBOe nonywenHe 0 loanniaom xapan- 
Tepe nponeccoe coxpammocn. 

B tlaCTHOCTH, clOab3y/lCb nnHeMHbIMH omumanTopamm, 11/IaHK noKaaan, 
410 MOMCHO peiunm no KOHla aanagy H nonrarrn TOT icepeayanTaT, 
.nonycima, LITO OCHHAAHTOp AHlilb u3syetaent sHeprwo nopunmil, Km-
HumH In, HO nornuom ee moweT nenpepano. npocTon H norm. 
TeAbHbal BNBOA 4)0pMVAbI Mann, HOKOSIIHHHCH Ha npeacTannewm 
nor/immix,' H HCIlyCKaHH51 sHeprim aTomom THIla aToma Sopa, 6mA 
naH 3fiFILLITaHOM (CM. ynpaxnenue 229). 

r JI B A XXXVI 

HPHMEHEHHA 3AKOHOB TELLTIOBOr0 113.11Y4EHMI 

§ 194. OnnalecHaa nHpomeTpusi 

OCHOBbIBaHCb Ha aammax TemnepaTypHoro HanyHernm, MIA mommm 
onpenewan TeMnepaTypy pacKaneHHux Ten. ECAH mcnycKwowee Ten 
HBAHeTCH gepinnm OMR nocTatotmo K Hemy npHonnameTcn), TO AAR 
onpenenemm ero TemnepaTypu HONCHO BOCII0A1330BaTbCH 3aKOHaMH Hep-
Horo H3Ar9eHHA. llo cymecmy nena, Ana CHAbH0 Harpemix Ten 
(Hume 2000° C) namepewm TemnepaTypu rum nomowm TermosnemenToa 
HAH 6onomeTpoa H T. II. He 0006eHHO nocToaeprum• Talmud o6paaom, 
B 9T0F1 06AaCTH TemnepaTyp I1 mime eAHHCTBeHHIAM Hanennium cnoc000m 
Hamepernm TemnepaTypu HBAHIOTCSI cnoco6m, OCHOBaHHIde rya acupflax 
nepHoro manymewm. 5TH cnoc06u nposepeHm He TOJIbK0 conocTawm-
tmem C AaHHEJMH ,apyrux TepmomeTpwmoom MeT0A0B B TOR o6nacia, 
me 9TH nocnewme HaAeXCHIA, HO H 11)'TM Hugel-rim OTHOCHTeAbHOPO 
pacnpenenemm wmprHH no cneKTpy, VTO nomonneT HaRTH TemnepaTypy 
nanyvaTeng nyTem conocTaanewm ucnepHmeHTammux nammix C Teo-
penommaimm WopmynamH. 

a) PaaHatimoHHme impomeTpm H paaHailmoHHaR TemuepaTypa. 
CHHTaH TIOCTOHHHb/e 3aKOHOB BOJIbLudaHa (a) H BHHa (b) Hanenwo ycTa- 
HOBACHHUM11, MIA MONCeM, II0Abay51Cb HMH, Hamemb H 60/Iee BEICOKkle 
TeMllepaTYPIA, geld Te, Ann KOTOpbIX OHM 6bIJIH HenocpencTeeHHo name- 
peHm (ucTpanonsimm K 6onee emcomm TeMnepaTypaM). Hp"! npHmene-
HIM saKoHa SonbumaHa nano co mum npenocTopommocTmmu HBMepMTb 
cymmapHoe HanymeHHe, nocmnaemoe K npHemHomy annapary, Tanana 
newowHy TenecHoro yrna neMcnynnuero nanymewm, noTepH Ha oTpa-
weHHe H nornowHHHe a npn6ope H T. A. B nacToHwee npemn cyme- 
CTHylOT H CpaBHHTeAbH0 npocTue nepenocHme npH6opm, II03BOARIOLI1He 
Bb1110JIHRTb non06Hme mamepelma C AOCTaTOIIHOR TO4HOCTb10. IrcTpoticino 
9THX TaK Haausaembm padactgatittaux nupomempoe (pm. 393) MANIC/1 
K BOBMO)KHOCTH npoocrupoBaTb Hao6pameHHe HCTOMHHKa Ha ill:mew-um 
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§ 1941 	 OHTMECKAH RHPOMETPHH 	 603 

annapaTa TaK, W0661 npnemwm s Hcemaa 6bui HOAHOCT610 noxpuT 
Hao6pahmimem HCTOLIHNKa H Hanynerwe HXOAHAO B npHoop noa. no-
CTOOHHUM TenecHum yrnom, onpeAungemum paamepamn npHoopa. 

IlpH namepenngx HanoAHT npHoop Ha 6onee HAN meHee oTAaneHHO1 
HCTOMHHK S AOCTaTOMHOIO paamepa npH HOMO= 06beKTHBa L, nom- 
Ammer° nonrumm peamoe nao6paamium HCTO4HHKa Ha npnemHume. 
Pe3KOCT6 nao6pwammul moHTponnpyeTcH npH nomoutn oxympa, He no-
maaaHHoro Ha nepTemt. Ilpn 9THX ycammux wmprwl, nonynaeman wo-
murpom, 6yAeT nponopumomanbHa HpKOCTH HCTOWIHKa neawwcHmo OT 
paCCTOAHHH ero, noAo6Ho Tomy KaK 9TO HmeeT mecTo npH paccmaTpHaa-
HRH rnaaom yflunennux CBeTHUIHXCH HCTO4HHKOB. TaKHM o6paaom, HO-

masammm nnpomeTpa 6payT 3aBHCeTb OT HpKOCTH, a cnestonaTemwo, 

PHC. 393. Cxema paAnannonHor0 wmomeTpa Ann Hamepenia paAmmeHHort 
Temneparypu. 

H OT TemnepaTypu HaNnuaemoro nepHoro Tem. IlporpaAyHpoima 
npewmpHTentwo mapomeTp no nepnomy Teny c Hamcmon TemnepaTy-
poR, HOMO HCH0A630BaTb ero nomaaamm AAA HamepeHHH ncumAyemoft 
TemnepaTypu. 

B xanecame npnemHmm 	paAHawwwiux nHpomeTpax Hamm 'mem 
npHmewnoT aepmonapy HAN 60A0MeTp, HO cywecTayloT Twoxe nnpo-
meTpm c 6HmeTannunecual cnupanwo, Harm6woweftcH npu HarpeaaHHH, 
c rawmum TepmomeTpom H T. A. ECAH Harmeloe Temp He gepHoe, TO 
00Ka3aHHH paemaimormoro nmpomeTpa AamT He HCTHHHy10 TemnepaTypy 
ero, a Tax Haannmemym paduaguommyo TemnepaTypy Tr noA xoTopon 
not-mama TemnepaTypy Taxoro nepHoro Ten, cymmapHof paAnaumn 
moToporo paana paAnaww Hammro Tess.. /Amu HCTHHHOR TemnepaTy-
poR Tena T H ero paAnaumwHoR TemnepaTypon HeTpyAHo yuano- 
BHT', CBH3b, eCAH H3BeCTHO OTHOMeHHe cymmapHon ncnycmaTemwoh 
cnoco6Hom nameimemoro Tula K mcnycmaTemwoH CHOCO6HOCTH nep- 

ET 
Horo Tena npn TOR we TemnepaType, T. e. oTHowewm aT 	Flo ca- 

2m 

momy onpeRenwww Henumwa 3T menwe eAnnHuu. 0Ha OunHo He-
accomo yrtenmeaeTcs c noauweHHem TemnepaTypu. 

3nanenwi aT xopowo HayneHu AAH mHorxx TeXHHIMCKH BaSHMX 

NaTepHanoB. ,il,wa metannos °RH to:emu (ot.0,1 Ao 0,3), Arm OKHCAOB 

meTannon H AAR yraH aT 3HatINTeAbHM (A0X0AH AO 0,9). liexoTopue 

H3 9THX sHaveHHA npHimAeHu H HwmecneApowen Ta6maue. 
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HPHMEHEHHA 3AKOHOB TER/1080r° H311Y4EHHA 	krt. XXXVI 

BeinecTeo emne- 
paTypa 
T

euteemo 32  7  B Temne- 
paTypa ar 

Bonckpam 	 1300 ),15 )Ream 	 1500 0,11 
2300 ),29 OKFICIa weaeaa 	. 	. 1500 0,89 
3300 ),34 1-188eah 	 1500 0,06 Morm6aen 	 1300 ),12 OKHCI) Hinceasi 	. 	 . 	 . 1500 0,85 
2300 ),23 flaaTnna .......1 500 0,15 Taman 	 2300 ),25 Meab pacnaamenuaa 1400 0,15 Yroab 	 1500 ),52 OKIICE, MCAH 	. 	. 	. 	. 1400 0,54 Cepe6po 	 1300 ),04 

3Han 3T H panHaraoHHym TemnepaTypy HarpeToro maTepHana, mu 
MOACCM HanTH ero HCTHHHy10 TemnepaTypy npH nomoum oveaHnHoro 

Tr COOTHOWOHHA T — 4 (CM. ynpanmenHe 223). TaK KaK a, xcerna 
VaT 

meHbwe BAHHHHIA, TO panmalmwHHas TemnepaTypa Tenn nun meHbwt 
ero HCTHHHOR TemnepaTypu. 

6) lineTonan TeMnepaTypa H pacnpeaeaenne anepran B cneKTpe 
naariammnero Teaa. EcnH HaRneHo pacnpeneneHHe 9HeprMH B cnexTpe 
mepHoro Tula, TO H3BBCTHO noncoxemie maxcumyma Ha xplixon sHep-
min ex 2, H TemnepaTypa ?dowel' 661Tb onpeneneHa Ha OCHOBaHHH 3aKOHa 
CMBUICHHA 13nHa npH nomouin COOTHOHICHHA Ama.71 ==b. 

Tax, nag Comina C yveTom nonpaHox Ha nornowenHe B xemHon 
aTMoc4)epe Hanneno ;kmax = 4700 A, 4TO coomeTcmyer Temnepa-
Type 6150°K, ecnil C4HTaTb Comixe aa nepHoe Tea flonyneHnue 
nwppm HMCIOT xapaxTep cpenxmx, H60 AAA newrpa comimoro num 
nonynaeTcH /Lima), Hecxonbxo menbluee, nem AM Kpaen. 

B Tex earwax, xorna na.rfrialomee Ten) He ABRAOTCA nepHum, npH-
meneHHe cpopmyau BnHa He HmeeT cmucaa. 14norna, onHaxo, pacope-
neneHHe sHeprim B cnexTpe TaKHX Ten MOWBT 661Tb npammem OTO-
Kaecinneno c pacnpeneneHmem meprmn HexoToporo gepHoro Tena 
TemnepaTypu To . B TaKOM caynae Hnnyvawmue Teno HmeeT Taxon we 
HaeT, max nepHoe Tea) TemnepaTypu To . H4CAKO Ha3UBMOT onpene-
nemvp TaKMM ofipaaom Heelnotwo TemnepaTypon Tem. 

143 9T0r0 onpeneneHma ACHO, 4TO Ana Ten, xapaxTep HBATICHHA 
KOTOpbIX CHAbH0 OTRH4aeTCA OT H3Ay4CHHA mepHoro Teaa (Hanpamep AAA 
Tend C ACHO limpaxceHHumm ofinacTrwil CUICKTHBHOTOH311y4CHHA), nonoTne 
UBCTOBOR TemnepaTyphi He nmeeT CHNCREI, H60 Baer TBKHX Ten MOWHO 
TOR6KO 04BHb rpy6o HocnponxecTH npH nomonw mepHoro Teem. B Tex 

xorna onpeneneHHe HaeTonoft TemnepaTypu BO3MOWHO (Talc 
nasbnmemme ccepme Tem', HanpHmep yroab, OKHCAU, HexoTopue me- 
Tannm), nag OTHCKaHHA 9TOft HBOTOBOR TemnepaTypm Heo6xonlimonpwW- 
ReCTH HccntromaHHe pacnpeneneHHH sHeprnm B cnexTpe npH Homo= 
COOTBBTCTBTOLLHIX cnexTpaw,Hux npHoopoa, PFIC. 394 aocnpoomonwr 
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§ 1941 	 OnTHUOKAB THIPOMETPHA 
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peaynbTaTu Taxoro Hccaenomannn AAR Comma; onHolvemenHo Ha Hem 
HaHeceHbl xpImue pacnpenenemim annmepHoro Tula TemnepaTypu 6000°K 
H 6500° K. PHC. 394 noma3unaeT, 410 oTommecTrineHHe Comma c 4ep-
in:0d Tenom moweT 66ITE, enema() TO.T6K0 A0B046H0 npOnnulTenbHo. 
C 9THM npnommemmm MO)KHO OteHHTE,  umeTonym TemnepaTypy Comma 
npnmepHo B 6500°K. 

,LIAH HaXOWAeHini  HCTHHHOR TemnepaTypu no HBeTOBOR TemnepaType 
HenepHoro Tula Harm 3HaTB moHoxpomaimmecxym mcnycicaTenbnym cno-
CO6HOCT6 ero am' pa3Hux AaHH 
BOAR, T. e. oTHOuleHHe mcnycma-
TeabH0fl CHOCO6HOCTH nnyvaemoro 
Tena H mepnoro Tena nag AaHHOR 
AAHHM BOaHm A H TemnepaTypu T. 
O6MMHO orpampuinamTcn ym-
HOBReHHeM ee Ann Amyx AaHH Kum: 

a= 6600 A 41 a= 4700 A, it 11011b- 

Ex  

6 

5 

aymTcnynpomemimmmeTonomnnen- 
THOKaHHH Hem C mepHum Tenom 
nyTeM cpamemin B 9THX ORaaCTBX 
cnexTpa (CM. ynpawHemie 225). 

51pRocman TeMneparypa 
nmpomeTp c nemesannaeR HHTbIO. 

Hanoonee pacnpocTpaHeHHuR cno-
co6 oninmeckoro onpenenemin 
TemnepaTypu OCHOBMBaeTCH Ha 
cpamiemul H3nynemin HarpeTorO 
Term B onmom onpeneneHHom cnex-
rpampHom ymacTxe X C Imnyge-
Hnem Empnoro Tura TOR we nelimu 
xonHu. CpanHerme 3TO c HaH6onb- 

I 
0

)/.7/70
  N

n
a
 

• 	\ 

ff1/4  .s. 
O \c-.4.  

\CA"  

II 

W
ea

n
 

• .. 

I/ 
// 

O 2500 5000 7500 10000 12500 a e A 
Pnc. 394. Paenpenenemne sneprnm 
• cnexrpe Comma H B enexTpax mep-
moro Tem npn Temneparypax 6000° K 
H 6500° K. Cpannemie KINIBmx 110300- 
aneT etnnaTb HBeToRpo TeMnepaTypy 

Conmo pamiori 6500° K. 

30 

20 

10 

TUHM yno6cTmom nenaeTcn npH no- 
MOUTH nnpomeTpa C ncmesammell HHTbIO, ycTpoeHHoro cnenymumm o6pa-
30M. B toxyce o6imanna 0 (puc. 395) nomeimaeTcn onewrpmecxan 
namna L C 6annoHom Ha xopouiero cTexna (nymwe Bum B BHAe 6omonxa 
C na0Claimm AOHNInKaMH) N C HMI" H3orHyToR B (popme nonylcpyra. 
Oxynnp OK nO3BOaReT na6monaTh onnonpemenHo cpenmolo 4aCTb HHTH 
H nao6pmxeHne nonepxHocTn Hccnenyemoro HCTOLIHNKa, npoexTHpyemoro 
npu nomom 0 H 3epman M B naOCKOCT6 HUTH. KpacHue cTemna /2/2, 
nomemeHHue men(ny oxynnpom H ramm, nponycxamT nown moHoxpo- 
maTnmecxym maCTS CBeTa, Hcnymemoro HCTOITHHKOM H HHTbIO. 06umHo 
nponymemaa o6nacTb COOTBeTCTByeT 	66001. namna, nwraeman 
TpKOM OT oaTapell B, perynnpyeTcn peocTaTom R; TOK OTCMHTMBaeTCH 
no npemH3noHHomy amnepmeTpy A. TIpu n3mepennu TemnepaTypu pery- 
mippoT TOK B HHTH AO TeX nop, HOKa 9Ta nocaennmq He He4e3HeT Ha 
(pone nao6paweHnn. flpn 9TOR Cline TOKa I spRocall H3ay4eff03 HHTH 
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606 	IIPHMEHEHHH 3AKOHOB TBI1.30130E0 H3JIPIEHHA 	XXXVI 

HHcTowiffica Ansi X -= 6600 A coananaroT mew co6Oft ft, UltimaTenatto, 
nem namwro cormansca H MX HcnycHaTenaHue cnocoottocTH. 

ECAH npeneapwreniwoft rpanyHpoincon npH nomows HaoniCwomm 
qepHoro Ten paamontoft TemnepaTypal ycTaHoHneHo, Hamm TemnepaTypam 
itepHoro Tena COOTBeTCTByeT HwiesHoaeHme HHTH npm pasawmux CHASIX 

'mica 4 TO no noxammum amnepmeTpa mu nonyqaem BoamomocTb 
CyAHTb, KaKOR TemnepaType itepHoro Tufa SA COOTBeTCTByeT 03AreHHe 

Ha6monaemoro HCTO4HHICa. ECAH 6u HCTOMHHK 6un Tame qepnum TeA0M, 

To HafIneHHaft TemnepaTypa Sx 6auta 6In ero HCTHHHOR TemnepaTypoft. 

PHC. 395. Cxema mpomerpa c Hcqeaatoufell HHTb10 nag 
onpenenemw apxonsoft TemnepaTypu. Cneaa awfaaaao 

yetpacm name L. 

B nponnmom cnyqae Haattemwst TemnepaTypa xapaHTepHayeT Temnepa-

Typy Sx qepHoro Tena, Hmessuero Ansi = 6600 A Ty we RpKOCTb, 

H Hayqaemoe Tem) npH yuloassixHa6AVIEWHWI. 1109TOMy ..5■A HOCHT Ha3Ba- 

• hphocmaoh meshnepamypu HCTOL1HHKa. 

ECAH H3BeCTHO oTnoweHne ..90600 RpKOCTH Haymaemoro Te118 AAR 

X = 6600 K sipxocnt itepHoro Tena npit Ton TemnepaType, To Mbl 

motHem no HpHocTHoll TemnepaType onpenenHTa H Howattylo TemnepaTypy. 
OTHOMICHHe ammo onpeneneHonna mHorHx TeXHHileCKH IMIKHbIX maTe-

pnanoa; OHO HeCK0AbK0 3aBHCHT OT T; Hetarropue H3 5THX 3HageHHR 

coopaHu B Ta6AHHe Ha cTp. 607. 
TaK 	BpKOCTb HeqepHoro Tena MORZT 3aBHCeTb OT HanpaeneHHH, 

TO aHaseHtut .98600 npHaeneHu 	HanpfumeHHH, HOpMaAbHOTO Hany- 
'lawmen noseptatocTH. Tax me nonacHa ftenaTbot H HaBonHa nHpomeTpa. 
Cam mwany apsocTHWA H HCTHHHOR TemnepaTypawfnaeTcHnpH 00MOUIN 

COOTHOLUeHHA (CM. ynpasofetwe 226): 

	

ca ( I 	I \ 

	

In ax, T =-- T'VY 	SA,' 

he 
rne HOCTORHHaR C2= T 	1,438 cAt. 2pad. 

(194.1) 
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Benteeno Temneparypa B °K 

Mona6nee 	 1300°  
C

M
 
M

  Fo W
O

  La R̀  al  15  W  7312
 "2  W

U) 
S

e
ctic

l
0
0
0
0
0
0
t
e

o
 0

 0
0
 c
 

2300° 
Twins' 	 1300° 

3200°  
Yron 	  1500°  

2500°  
Cepe6po 	 I npn Temneparype unannerem 

1 	pacnnaeneene 
/Kenna° 	 
OKHCb )Kelle3 	 

ripe Tomeparype 'tanneries, 
1500° 

1imcenb 	 up, Temneparype Imam/leen 
OKHCb MIKBAH . . 	 • 1500°  

nJIBTHHa 	  
;Timpani 
i nianan 

MeAb paamamenHaa . 	 . 1500° 
OKHCb meAll 	 1300° 

1500°  

Kpome napomeTpoe C nc4m3aloater1 HHTbIO cyluecTeyeT paa "'pyrex 
npnoopoe man onpeangerma apaocrHon TemnepaTypw, a mepea ee no-
cpeacmo —H FICTHHHOR TemnepaTypta pacaaneneux Ten. 

Teem o6panom, B 3aBHCHMOCT41 OT meTon Hatoloaeram Mbl onpeue-
mem orrmeoth Ow 113 Tpex yCJI0BHbIX TemnepaTyp: panHauwampo (7',.), 
HBETOBy10 (To) HMI OpKOCTHy10 Sa. Hepexcu K HCTFIHHOH reMneparype 
B03MOMeH 1111111b npm 3HaHHH HCKOTOpNX ,11.0110/1HHTeibHbIX napameTpos 
eanyinuontero Ten. Tr  H Sa Bcer otta MBI1bUIC 11CTHHH041 TemnepaTypta, 

06b14110 HECKOJIbK0 60.1bIlle HCTHHHOI1 H, KaK nparamo, meHbwe OTaH-

qaeTcH OT Hee, mem Tr  H 

§ 195. HCTOMIHRH nen 
HaaoweHnoro B npubTayuwx naparpaWax How, 4TO HCH0Ab30• 

muse pacHaaermoro Tend B Ka4CCTBe HCT0411HKa CBeTa Tem 60.11Be BbITOBITO, 
gem 'mule TemnepaTypa sroro Teaa. BacTorreribmo, c nowaweHmem 
TemnepaTypa He TOabK0 6bICTp0 yneawanwerco Oman Hsymaeman MOM' 
HOCTb, HO pacTeT Talon OTHOCHTBAbHaTI 40A51 aymucTon sHeprim, no"- 
X0.01111,efiCSI Ha wiammyro 4aCTb cnenTpa. 110 3aKOHy 60.111,1(1daHa CyMMapHan 
HHTBHCHBHOCTb aoapacTaeT A.afl 4erioro Tena nponopumorianno yeTnepToll 
cTenetim a6coniontott TemnepaTypu. Ho HHTBHCHBHOCTb 60aBB KOpOTKO-
BO.THOBbIX yeacnton cneuTpa pacTeT ropanao 6bwrpee, OCO6eHHO ripe 
He oveHb BbICOKHX TemnepaTypax. Tax, B6AH311 TemnepaTypu xpacuoro 
xaaeHma °own sHeprna tuidummo cnocrpa rmaTHHIA pacTeT nponop- 
HHOHWWHO Tp13,4aTOH cTenean TemnepaTypu H Ba)Ke B6/114311 6BAOTO 
maerma---nce euje nponopuHoHaabHo geTmpHanuaTon cTeneHH TeMnepa-
Typbl. 1411TeHCHBHOCTb aicenmux Arlen BoapacTaeT [woe, Horan Temne-
paTypa mepHoro Teaa HamemeTca OT 1800° Ho 1876°K, T. e. ncero 
Na 40/0. 
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608 	RPNMEHEHRA 3ARONDB TERAOROPO N3APIENIM 	tin. XXXVI 

ECAH 6m B xameme HanymaTenli cnywHno mepHoe Ten°, TO, nonb-
3p1C6 Oopmynon Ilnama, mu Moran 6m paccmHTaTt. AAA AawAolt Tem- 
nepaTypu 9Ty 4aCTb noneaHoR C TO4KH 3peHHA OCBeTHTeAbHOR TeXHHKH 

aHeprim H BIA4HCAHTb caeToapo oTAamy Hamer° C8eTOBOr0 HCTO4HHKa. 

Ecan HpHHATb BO BHUMaHHe, 4TO maxcHmym 4yEICT8HTeAbHOCTH menoae- 

mecxoro 	AeWHT OKOAO 5500A (B wenTo-seneHoR 4aCTH cnexTpa), 
TO mepHoe TeA0 OKAW.eTCA HanuroAHeRwilm HCTO4HHKOM npx Temnepa-
Type OKOAO 5200°K. ElpHHATO Ha3blBaTb yCAOBHO goenun cneToho 
(C TO4KH 3peHHA CBeTOTeXHHKH) Honymernie mepHoro Tend npH 9TOR 

TemnepaType. ConHemHoe Hanymelme B6AH3H noaepxHocTH sewn, T. e. 
HeCK0AbK0 HameHeHHoe acneAcTaHe nornomexHa B semmoR aTmOcOepe, 
HmeeT naeToayw TeMnepaTypy, 6AH3KyW K aTomy tinny, 4TO II noCily- 
Naln0 OCHOBaHHeM AAA TaK0r0 ycnomoro 060388.4eHHA. 

HpH AanbHethliem 80BMILMHHH TemnepaTypu mepHoro TenaHanymem, 
npaxuawneca Ha nonemylo AAA OCBMWHHA macTb_cnexTpa, KOHe4H0, 

pacTeT, Ho Awn ero B often Hanymaemoll aneprim nameT, Tax 4TO 
AanmeRmee nosuilleHme TemnepaTypu He9K0HOMHO C TO4KH 3ptHHA 

CBeTOTeXHHKH. 
PlanymeHHe HemepHux Ten, Hanpamep packaneHnux meTannoa, aceraa 

memalle, mem Hnnymeme mepHmx Ten. Flo caernaaaR otnaaqa, T. e. COOT-
Howerme mewAy nHeprilefl, nonemoR AAA ocaelfleHHa, H HeBHAHMOR 

imam° cnexTpa, Ann HaxaneHHoro meTanna npH AaHmoR TemnepaType T 
moweT 6uTb BMWe, mem Ana mepHoro Tula npH TOR we TeMnepaType, 
KaK MOWHO BHAeTb HB KplIBMX pm. 390. 

Ha 9THX ApHaux noxaamo pacnpeAenexxe sHeprHH no cnexTpy And 
xonwppama H mepHoro Tula °Alia H TOR We TemnepaTypu, a Tame 
oTHomenHe opAHHaT o6exx KIMMX (nyHATHpHasi AHHHA a), moTopoe 
noxaammeT OTHOIlleHHe HanymaTen5HoR CROCO6HOCTH aonwppama Ana 
panHux AAHH BOAH K HanymaTenbuot cnoco6HocTH mepubro Tula. 1(13 

KpHBOR a BHAHO, 4TO B o6naun BHAHM0r0 caeTa Hcnycimme somappama 
COCTaBAHeT OKOAO 40% Hcnycicalma mepHoro Tend TOR we Temnepaupu, 
a B 06AaCTH HHOpaxpacHmx nymeR ((mono 30---8Cer0 AHLUb 20%. 

rfaKaA gCeAeKTHAHOCTb» H3Ay4eHHABUrOAHO OTAH4aeTBOA4paM H B CRASH 

C BMCOKOR TemnepaTypoR nnawneHlia aonmppama fienaeT ero Hawnyminam 
maTepHanom AAA H3rOTOBAeHHA HMI) Aamn HaKaAHBaHHA. 

Ha TOTO We plc. 390 BHAHO, 4TO XOTA ncneacTme CeAeKTHBHOCTH 

maxcamym H3Ay4eHHA xonbcppaxa cmelugH HeCK0AbK0 B Onacm KOpOTKHX 

BOAR no cpaaHunim C maxamymom Ana mepHoro Tena, OAHaK0 npH 
TemnepaType 2450°K, AAA xoTopoR COCTaBAeH rpaOnn, maxcHmym 9TOT 

AeWHT ewe mono 11000/1, T. e. over% Annex OT MaKCHMyMa 4yBCTBH- 

TeAbHOCTH raaaa (5500A). floaTomy AanbHeRuuee noirameHHe Temnepa- 
Typm MOrA0 61,1 3Ha4HTeAbH0 HOBMCHTb CBeTOByTO oTaamy HaxaneHmoro 
nonwppama. 

YxasaHHas TemnepaTypa coonleTcTnyeT HopmanhHoll TemnepaType 
nycToTHoR na nm HaKaAHBaHHA C BOAbOaMOBOR HHTbW (Ha 50-60 Mn). 
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§ 195] 	 HCTO4HHICH CBETA 	 609 

TemnepaTypa rocannemm eonecppama nencwr 311a4HTeAbH0 euwe (3655°K); 
onnano naneHenunal Hunan onacen, n6o narpeTan HMTb mcnapeeTcm 
(paenunmorce) B nycroTe HaCTOAbK0 &tam LITO noel:anemic Temnepa-
Typbc HHTH cnepx 2500°K 6NcTpo Bum' K ee paapywennw. 

BOMMUHM tuarom enepen B nene ynytnuemal °aim-re:Tenon 'renown 
ABHAOCB npennowenne fletwmopi (1913 r.) HaROAHATb 6annoHN namn 
nenTpanumm raaom, itanpmmep a3OTOM HAN, eme nynwe, apronom; 
nanneHme rasa nocrnrawr npnetepno 1/2 am, 11 npitcrcTeme ero CHAbH0 
samenneeT pacnmnetwe BOAOCKa, 4TO noseonewr yBCAH4HTb TemnepaTypy 
HHTH AO 3000°K H 6oneute 6es samentoro coepautemtm cpoea cnyncON 
'whin (ammo 1000 4aCOB). Him 3TOM CHAbH0 nomanaeTcm ceeToeas 
°mama. CDAtiano °ounce now/a/manta noneaHoro ACHCTBHA namnct paewt 
OTHOUleHHIO simprim nonesnotl macTit cnetcrpa K Outen sitepww, nnTaw- 
men namny, T. e. IlpHX0AHTCA y4HTNBaTb He TOAbK0 noTepn Ha HBBH-
aitmoe usnymenme, HO TWOK.B na TCHAOITOBOAHOCTb H KOHBCKIWW. 3/0 
nocnemme mum noTepe CHAbH0 yBCAH4HBaWTCA npn aanonnentin KOA6b1 
namnbi mom, Tan 4TO raantanonnemune namnec cmucne yeemmemul 
K. H. a. He Intent] 6m npeamytnecTea nepen, HyCTOTHNMH, CABT 
6cut 	npmentee AAA rnasa, 146o on 6moice nonxonmT K cocTaey mum 
noro (c6enoro») ateTa. Ymemmtentim noTepe Ha. oxnancnerwe !HONCHO 
AOCTHCHyTb, samenne ntamon BOAOCOK TOHKOH cnnpammon HHTb10, 
omabrime HHTKH xoTopon o6orperwica upyr npyra. 14MCHHO TaK H ocy-
utecTenewacm coepememone 9KOHOMH4BCKLIC namnel HaKaAHBaHHA, K. fl. A. 
KOTOpNX 3Ha4HTCAbH0 BblWe K. n. A. nycToTHNx namn. 

Hmeecnenytowne Ta6naua uaeT npeucTaenenme o ceeToeoti °tem 
namn Haim/mewing pasnoro Tuna npn nopmanbuom pmemme ropennr. 
3a mepy ceeTcwon otwanm npmmtmamT OTHOUICHHB nommro caeToeoro 
noToea, noccumemoro namnon (a K nonHoi4 mouthocTa, saTpa-
tweaemot1 aa naTamte namnel (a eaTTax). Cpou cnywou namn-1000 macoe. 

Tnn namrna 
CseTo- 

Ban 
oTAa4a 

K. n. A. 
Temne- 
parypa 
Hama- 

Taman-
parypa 
HeeTo- 

,.51p KOCTb 
km CTHAb- 

alern Ban Ban 6ax) 

50 allt , nyeroTnan yronb- 
Han 	  2,5 2095 2130 oxoao 50 

50 8/71, nycToTnan DOM-
cppamonan 	 10 1,60/0 2460 2505 150-200 

50 em, raaonanonnennan 
Boabcppamorsan 	. 	. 	. 10 2685 2670 OKOAO 500 

500 ern, To ace . 	. 	. 	. 17,5 20/0 2900 2880 oxono 1000 
2000 6111, 	D 	D 	. 	. 	. 	. 21,2 3.5% 3020 3000 1300-1500 

143 Ta6AHMbl BHAHO, 4TO ceeTatme oTnana eospacTaeT c yeennnennem 
TemnepaType] BOAOCKa (nemmeoft H HCTHHHOM, C Hen CBA3aHHOH). E)TO 

au 3aK. 2178. r. c. Amo.c6epr 
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610 	IIPHMEHEnHA 3AKDHOB TERAOBOTO H3ADIEHHH 	[rn. XXXVI 

nosuulenue TemnepaTypu AocTnraeTcn HamenenHem THna namnu (raao- 
HanonHeHme), maTepHana Honom H paamepoe namnu, H6o C pocTom 
MOUIHOCTH namnu noTepH Ha omancAeHHe oTnocHTeAbHo compaula- 
• BmecTe C TemnepaTypon pacTeT, AoHenHo, H HPROCTb BoaocAa 
namnin. 

3Ha4HTeAbHO 66AbLUpOcseToBym oTAany HMCIOT anexTpaneme AyrH, 
nonon<HTenbHun KpaTep KOTOpMX HmeeT TemnepaTypy OKOAO 4000°K. 
B Ayrax InaeHCHBH0r0 rOPenHA (tuna Tom Ao 300 a) TemnepaTypa 
xpaTepa AocTnraeT 5000°K, a B Ayrax noA AaaneHmem OKOAO 20 am 
Jbommepy yAanocb A0BeCTH TeMnepaTypy KpaTepa AO 5900°4c, T. e. 
nougat') HCTOIIHNK, np116AHWa101111ACH no CBOHM CBeTOBMM CBORCTBaM 

K COA1114y• B o6antimx Ayrax mamas) 4aCTb H3Ay4eH11/1 (OT 85 AO 95%) 
H3AygaeTCHn0A0>KHTeAbHMMxpatepom,olcoAo 1060 --KaT0a0M H AH111650/0  

flpHX0AHTC2 Ha ceeneHHe °Nana rasp]) mexxay mexTpoAamn. B Ayrax 

HHTeHCHBHCr0 ropermn, B KOTOpble BBOARTC11 Tyronnamme COAH HeKOTO- 

phix 9AeMeHTOB C 60AbLUOH ncnycxaTenbnon CI1OCO6HOCTb10 (peAKHe 
aeMJIH), pomp Onaxa noBbauaeTcH H Ha AoJuO xpaTepa nplixoAuTcH 
ricer() 40-5060  o6u.tero nanyneunn. ROTA, no-HHAHmomy, B TUFO( Ayrax 
HanyneHme HOCHT nOlITH HCK/1104HTeA6H0 Tenni:mon xapaxTep, ace we 
B cHny 6onbition cenexTnanocTH H3ny4eHHH9AemeHTorc,aaoAmmuxBcocTaa 
o6naxa, cseToaan oTAana Tann FICT0411HKOB oxaabmaeTcn amine, nem al151 

pacxanenHoro yrnif H meTaAAoa. 
Eine 6onbalen CeAeKTHBHOCTb10 OTAIMIOTCH, Hanpumep, naplA HaTpnn, 

3Ha4HTeAbHail gaCTI, H3ATIeHMB KOTOpOr0 (OKOAO 1/3) CKOHneHTpHp0BaHa 

B BHAHMOR ofinacTH (Arse HHTencHaHue )xenTue AHHHH 5890k 	° H 5896A). 
B COOTBeTCTBHH C 9THM caeToaan oTAana H3Ay4eH1111 HaTprin monceT 
AocTitraTb 200 AM/em B namnaxcoomeTcmymbero ycTponcTaa.Boo6uie 
caenerme Ta30B B CHJ1 11X CelleKTHBHOCTH ouninaeTcH namoonbuien 9KO-

nCMH4nOCTb1O; HO 9Ta CelleKTMBHOCTb HBAfleTCH B TO Be apemn H nparan- 
necimm HeAocTaTicom, H6o 6AaroAapH en cneKTp raamux HCTO4HHKOB 

COCTOHT H3 OTaeAbHMX AHHHR HAN nonoc H CHAbH0 OTAH4TeTCA OT 

npHaunHoro Ansi nenoaenecxoro masa 6enoro caeca. B Tex cnynanx, 
AorAa aToT HeAocTaTox HrpaeT aTopocTenenHyto ponb, raaoceeTHue 
HCT0411HKH MOryT C ycnexoM aameHmTb meHee sxonommHue Aamnu Haxa-
AliBaHH51 H snexTpHnecxne Ayrn. TaK, aAH ocxemeHHH aaropoAnux Aopor 
npnmemicacm HHOraa HaTpoame AaMnbl, xoTopue Amxe B nxcnnyaTa-
UHOHHUX yCA0B1151X, C noTepHmH Ha pcnomoraTenbHux yoTponcTaax, 
aaKa CBeT0By10 OTaally OKOAO 50 Au/8A• 

3a nocneAHne roAu npHmeneHme raaocseTHux Aamn aOCTHrA0 6onb-
inoro pa3BHTHH 6AarOaapH nawnomy Textuinecxomy HoaosseAeHmo. Buy-
TpeHHnnnorsepxHocTb 6annoHa TaKHX• Aamnax, 0661 11H0 pTyTHHX, noxpu-
naeTcH mem HemecTaa, cnoc06Horo clxvopecumporiaTb nos Aencumem 
AopoTxosoimoaoro H3Ay4eHHH paapnAa. flpeAnoweHme HCROAE,30BaTb 

yabTpacknoneToaoe ceeneHne B raaocrieTHux namnax C HOMOUIIlO AlOMB-

Hemel-ma TpanctiopmausH &Lao aucxasaHo C. H. Bammoaum ewe 
B Asa.auaTux roAax. B HacTonwee apemm namnu noAo6Horo Tula Hamnu 
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FICTOBHHER C3ETA 	 611 

uurpomoe Templecmoe npirmexexxe. Momaxockop nodapalor TBEHM 

o6paaom, groom ero cvievexae BOCIIOAHRBO vleAocTaTox cam-Tarn:mar° 
cocTaxa raacworo ceevexax. B peayabTaTe nougauca HCTOBEHR, BRET 

uaarielara }co-vapor° np amens} x coal-Jemmy (eaamnbi imerworo 
caeTaD). Tax Kam B 9THE aamnax BUTE yvaapacimoneToaoro Hally4EHHA 

TpaxctopmxpyeTca B BHAHMOE, TO 9THM AocTxrae-rca AOBOAHHTBAbHOE 

flOBNUIEHHE ceeToTexxavecmorl 9KOHOMPOIHOCTH 9THE 

Xopouthe ;lama'', 9 Toro Tana awl° r catroxylo oTaagy v}o 40-50 .4.4118M 

apt npexocxthamom criemTpanspom cocTaae. }Hamm s Toro Tana elite 
o6rmaama xemoTopmma TEXHIPIECKHMH xeRocTalwamx, OAHU° OHH ywe 
FIBBIMBICa ycneualo KOHKypipOBBI6 c vramnama HBKBABBBHHB Heco-
mxexpo, aurecterr HE B Aaabxenarem. 

39* 
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OTTI,ETI XII 

MOMMECUEHLU451 

rn A BA XX XVII 

113JIYMEHHE ATOMOB H CBEKTPAJIbHblE 
3AKOHOMEPHOCTI1 

§ 196. Amiefigatue cnemm 

Hwirielme 1430AHp0BaHHMX aTOMOB, HanpHmep aTOMOB paapem(eH-
Horo oAHoaTomHoro ram HAN napa meTaima (Na, Hg), oTAHnaeTcm man-
6onbLua npocToTog. E)AexTpoHm, BX0AHHI.He B cocTaB TaKNX aTOMOB, 
HaX0AHTCH not AeficTamem aHyTpHaTommax CHA H He ncnuTurwET B03- 
mywatomero AefiCTBHA CO cTopoHm wcpywarouotx yAaAeHmmx aTOMOB. 
GnexTpla TaKHX rasoB COCTOHT Ha pula AnxpeTtimx cnetapaabHux ARM! 
pamonilliTeHCHBHOCTH,COOTBeTCTByfOLTIAX pa3AH4HIAM AAHHaM BOAH. 110H 
HCCACA0BaHHH ra30B, COCTOSMINX H3 MHOrOaTOMHNX MOAeKyA, cnexTp 
notrynaeTcm 6o.aee CAONSHb1M. Tam, Hanpnmep, B cnexTpe moAoporm(i 2 ) 
HapmAy C OTAeAbHHMH, A0B0AbH0 manerniumm Apyr OT Apyra minnow 
HaftwAaeTcm 00A61110e 4HCAO TeCHO pacmcwoweHmax Mika Tax Ha3H-
Baembat stweostmedttambta HAN K0.20CCIMIgii cnexTp aoAopona. 

I4ccaeAcwarme nomaammeT, 4TO 9TOT nociwAnHn mapaxTepHayeT 
moAegying HoAopoAa, TorAa max nepawn, COCTOMKHR H3 ANCKpeTHUX 
AHHHR, OTHOCHTCH K amo.uau aoAopoAa, o6pas0nawunmcm B pa3pHA-
HOK Tpyfte mcaeAcTime AHCCOHHallOH monenywa noA RencTanem paa-
pmAa. CnexTpm paanwmmx aTOMOB OTAH4MOTCH mpeaammanwAm pa3-
H006pa3nem, nprimem B HeitoTopmx H3 HHX, HanpHmep B cnexTpe 
weneaa, HaC4HTHBaeTCH HeCK0A6K0 TUCH4 AHHHK. TeM He meHee, MM 
6e3 00060ro TpyAa oTimmaem 9TH 60raTbie AHHHHMH cnenTpu ammo& 
OT nonocaTmx cnexTpom monexya, OTAH4a101104XCA onpeAeAeHHoti rpyn-
nHpormoft MH0r04HCAeHHHX AHHHR. 

rlpaBaa, H AHHHH aroMHoro (AnHeRmaToro) cnexTpa He npeAcTaaAmmT 
co6on OecnopswomHoro aconnewam. BHHmaTerwHoe HaymeHne AHHeft4aTNX 
cnexTpom pxe Amwo npHaerw K ycTaHowlemno onpeAeriewmix mono-
mepHocTen B OX pacnonowenw. arum cpamHnTemwo HeAaBHO yAaA0Cb 
yCTaHOBHTb 043H4eCKHR CMHCA, amoweHHTA B 9THX saKomomepHoun, 
H BCAeR aa 9THM RATH 00IRCHeNHe HM B OCO6eHHOCTHX cTpoeHnm aToma 
(Bop, 1913 r.). Talcum o6paaom, conAwme Teopon aToma wAo maw o6 
pyxy c o6iscHamem cnexTpamwmx awcoHomepnocTen. blHOT000pa3Hble 
H TO4HHe cBeAmin, nowlaemme B peayabTaTe cnexTpouconliquim MC- 
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§ 1961 	 AHHER4ATME CHEKTRN 
	

613 

cnononamal, nniunicb Ba)KHeUWHMH AaHHIRMH, HanpaBARBWHMH TeopeTH- 
necmne nceneAonamin H nO3BOAHBWRMH np0BepHTb BMBOAM TeOpHH. 

CApyroncTopoHm,TeopeminecmHeaammoneHHnnoanonmnHilpeaycmoTpen, 
mHorHe HOBble CTOpOHbl seneHHR H COOTBUCTByWnAHM o6pa3om opnen-
TnpoeaT9 amcnepnmeHTanbnme mconenoaamin. 

AnHethaTmll cnemTp rams MOWHO no36yAnTb necbma pa3AWRIMMH 
cnoco6amn. OH nonanneTcn npH paamommx nnAax snemTpnnecmoro 
paaparta nepen ra3 (racnepona Tpy6ma, mcmpa, nyronon paapnA), npri 
6om6apApiponme aTomon ram anexTponamH, Hcnycmaemmmm HaKaReHHIRM 
KaTOAOM (4TO TaRAW MOWHO paccmaTmaTb KaK OAHy H3 (kopm mem- 
Tpnnecmoro paapnaa), npn Harpenarinn naponliraaon(n nnameniaropeamH 
Hanpnmep), HpH OCBWReHHH napoB CBeTOM nOAXOARliteR AAHHU BOAHM 
H T. A. Bo max aTioc cnynanx nonynawrcn cnemTpanbrime AHHHH, 
AAHHa BOJIHbI KOTOpMX xapamTepna Ann Harmemoro ram. laaliamo B aa-
BHCHMOCTH OT yCAOBHR B036y)KAeHHH OTHOCHTeAbHaH HHTeHCHBHOCTb 
pm/Holm:4x nnting MOWeT CHAbH0 pa3AH4aTbCR, Tam 4T0 HemoTopme 
AHHHH moryT OTCyTCTBOBaTb npH TeX HAN HHWX cnoco6ax Boa5pmAeroi. 
AlOWHO Aamce nHorAa B036yAHTb oArry-eAnHeTnenHylo AHHHW Ha ncero 
JamennaToro cnemTpa. Tammm o6paaom, mewling BRA cnemTpa AaHnoro 
ra3a MOMWT CHAbH0 3aBHCeTb OT ycnonufl no36pmnemon OAHaK0 cnenyeT 
nOMHHTb, 4T0, MeHHR yCJIOBHR n036pmAemin, MW MO)KeM 3aCTaBHTb HC-
4e3HyTb HAN nOHBHTbCR TOAbK0 onpedeAmate dAA wayaozo dauno2o 
tieweetnea Jttinan , COBOKynHOCTb KOTOpMX H COCTaBAHeT xapamTepHinn 
Ann Hero finneRnaTmft CHeKTp. 

Ramaan Taman cnemTpanbnan AHHHH He npeAcTananeT co6o11, oAHamo, 
nanyneHmn cTporo onpeAenennot1 RAHHN BOAHM, a RBAReTCH, KaK 9T0 
ywe He pa3 ynOMHHaA0Cb, H3AyMeHHem OMeHb ysmoro cnemTpanbHoro 
ymacTma, B KOTOpOM aliepain pacnpeAeneHa Tam, 4T0 HHTeHCHBHOCTb 
61ncTpo nanaeT OT ReHTpa K KpaHM. liamepenHe nuipluim cnemTpanbnon 
mom (CM. § 151) nomaammeT, 4T0 B Haaymennli paapemeHnoro raaa 
nenHuna aToro ynacTma Hepeamo orpainineHa coTmmm H AaMe TUCH4- 
HMMH AOARMH aHrapeMa. CiAHaK0 yCAOBHH BO36yWAeHHH MOryT 3aMeTHO 
BAHHTb H na 9Ty BeAWfliy, paBHO KaK H Ha n0A0WeHHe ReHTpa (Ma-

KCHMyMa) CneKTpaAbHOR AHHHH. BHeWHee 9/MKTpW9eCK0e (Nan MarHHT-

Hoe) none BbBNBaeT paCMHpeHHe (HAH AaMe paCIRCHACHHe) CneKTpaAb-

HOR AHHHH, a 'fatale BHeWHHe nOAR, OCOGeHHO 911eKTpu4eCKHe, MOUT 

B yCAOBHHX ra30B0r0 pa3pHAa 06yCAOBAHBaTbCR BNCOKOR KOHReHTpa-

RHO HOHOB B pa3pHile H AOCTHraTb 3aMeTHOR BeAH4HHM; CTOAKHOBeHHe 
CBeTHWerOCH aTOMa C COCeAHHMH BO BpeMH npouecca H3Ay4eHHR TaKWe 
BeAeT K ylinipeHHIO AHHHH; K TOMy )Ke BeAeT H CaMMR CpaKT TenA0B0r0 

ABHMeHHH aTOMa BCAeACTBHe 94APeKTa 210nnAepa. B CneRHaAbHMX yCAO-
BMX, HanpHMep npH MODAHNX pa3pRAaX, COLTOBOWAW04RHXCH CHAbHOR 

HOHH3aWieR, HAN npH 60AbLUOR nAOTHOCTH ra3a 9TH HCKaMeHHR MOryT 

AOCTHraTb 3Ha4HTeAbHOR BeAHURIM. ()A1MKO 06M4H0 AeRCTBRe BCeX 

nepe4HCAeHHMX npH4HH He OCOOeHHO BUNKO, N H3ay4eHHe ran o6na-
AaeT cnemTpom, xapamTeprnam AAR aTOMOB, COCTaBARKURHX 9TOT raa. 
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614 	H311YLIEHHE ATOMOB 11 CTIEKTPAJIbHblE 3AKOHOMEPHOCTH [Tn. XXXVII 

§ 197. 1)6pamieHme elleKTPaJlbliblX 'MINH 

rlyCTb CBCT OT 	HasaimmaHHa HAN OT spaTepa BaesTiminecsoft 

/gni npoxosmT sepes cocya, c napamH meTaaaa H saTem naaaeT Ha 
wenb cnucrporpacka. Cnuorporpamma o6HapymwT Ha toHe cnaoinHoro 

cnucrpa HCTOBHPIKa corny HAN HeCKOnbK0 TeMHUX /MHO!, TOKHO COOT-

BeTCTBy1011.111X nAHHaM B0.1111, noTopue cnoco6eH HcnycicaTb nap sToro 

meTaana (cp. 154 9BaeHHe 3TO, Hocainge HaaBaHne o6pationug 
cnetempasolux AUMlia, Ohm BnepBue o6HapyweHo Rupxrockom ti KB-

JileTCA 4aCTHIAMcnynaem o6wero awcona knpxrwpa, coraacHo HoTopomy 

nomonbaTeniwas cnoco6HocTb BewecTsa nponomoHanbHaero ncnycHa-

TeabH00 CHOCOOHOCTH. 

B onHcaHHom onuTe o6pawasT Ha ceon BHHMaHHe TO 06CTORTenbCTB°, 

taro LIVICRO o6HapywHeaembix MHO HOPJ101.1.1eHH51 He coBnaaaeT C 1IHCJIOM 

MUHL xapasTepnayoumix cnesTp HellyCKaHHA napa. 810 0OCTORTeAb-. 

CTBO M0WeT nosasaTbcs He BHOntle HCHMM C TO4KH BpeHmuulaccH-

4eCK0r0 HCTOAKOBaHHH 3aKOHa KHpXPO0a, o6-bnumnowero 9TOT 3aKOH 

smaeHHem peaoHaHca,BeayweroKCJAAbHOMy norommemno Rpm COBIlaAeHHH 

nepHostop BOAHW H peaoHaTopa. He BilOnHe paW1ACHfleTCA 9TO ABAeHlie, 

ecnit stawe npHHATb Bo BnnmaHHe pasalume TemnepaTyp Haarwanuero H 

noroontwowero napa.CiallaKOysasaHHaa OCO6eHHOCTb CTaHOBHTCABH01111e 

HOHRTHOn C TOMER sperms coripemeHHbix npeAcTaBneHHtf o norsiowennH K 

H3AyBeHHH aTOMOB, statomx (myna HlirepripeTawmo amnia l(Hpxro4w 
(cm. § 206). 

Cneicrp, noao6HuM onncaHHomy Blaine (cnawnHon cnesTp, nepe-
ceveHHun TeMHWMH AHHHAMH noraouleHHO, HOCHT HaaBaHne cnewnipa 
nomou4enug. OH obin Bneppue na6amaeH BosulacToHom (1802 r.) 

• 43.paynroOepom (1817 r.) B connenHom cnesTpe, mHorcmatureHHue 
nepHue JIHHHH BoToporo nooywum HaaBamie OpayHrocpepoBux Amin. 

Ho Hpipxroty H ByHaeHy (186t r.) 9TH cppayHroOepoBbi AHHHH 06151C- 

H1110TCA norawmeHmem. s coaHeinfoli aTmoupepe, cocTommen H3 napou 
H ramm. 

OTO npean000werow nosTBepaHaocb Ha6awsLeHmum OoTorpaxime-
CKHMN) Hu Tax HawaBaemum cheKnyom ecnumicu. llorsionteHHe cBeTa, 
nsaynaemoro spxon TIOBepXHOCTbW Confula OpoTocOepon), npONCX01114T 

rnaBHWM Oopa3OM B HMECHHX C.1102XconHenHon aTmoakepu (xpomoctepu), 
B o6pahvuouyem csoe. Bo 'Tema nosmoro conHenHoro aaTmeHns MOWHO 

HaonlinnaTb Ha mrHoBeHHe 3TOT o6pawatcwaHn CAM sow (mama IIMCK 

(poroc(pepu sampuT (HenocpeacTBeHHo nepeA Havaaom H cennac we Hoene 
K011112 HOAHOn Oa3M 3aTMeH1450. B 9TO MTHOBeHHe OpayHrockepoBuRHHHH 
ECHNXHBalOT, KW< wale JIHHHH Ha TeMHOM 0oHe, H6o H o6pawalowlin 
CAOn HaX0AHTCH npH CTOnb BHCOKOn TemnepaType, 4TO HCnyCKaeT 

A0B0abH0 more CBeTa. OntiaK0 B 06NWHAX }renal:max H3 Bpsoro cBeTa 
(koToc(pepu noraoniaeTcs s o6paniaammem cooe 6onbuie cBeTa, nem moweT 
ncnycsaTbcs 9THM cooem AAA Tex we WM BOAH, TaK nTO AHHHH norno-
=HUH sawyTcs TeMHbIMH Ha cflome cnexTpa OoToupepu. 
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§ 198. CnenTpanbnun aoaana no cnexTpam ncnyucanna 
H ROFJ101HeHHA aTOMOB 

ClicTemamAecHoe Harleoe cnoTpo papa maemoTon noanooao 
Kkipmrocpy H ByHaeHy yeTaHOBHTb oaHomaimpo CBH3b memmy cnempom 
ucnycoHnH(HcnenTpom ncrawneoll) napos Hmtmlimucal HHANBHAyaAb-

HOCTMO COOTBeICTBylOIHMX ammo. Haniume TaKO1 CBH3H olapmno HM 

HyTh KO6OCHOBaHIHO BO3MOWHOCTHenelapanEmoromimu4eciwro aHanHaa, 
T. e. BO3MOWHOCTH cym<Aeoll 0 XHMH4eCKOM cocTue Haariaoluen cmecH 
napon no ee cnenTpy. 

Hepoim ommethom npnmeHenHem Hmtoro meToAa HBILTIOCb oTapm1He 
ByH3euoM (1860 r.) AByX HOBWX 9AeMeHTOB H3 rpynnm wenoomx me-
TaJMOB —py6114.1451 H He3HH--B nimpoAimix npoAyalax, coaemnomix 
APITHR, HaTpH H Haon. HoHme HaemeHTm omo o6Hapywom HO HOLHAM 

cnempanomm AHHHHM, O'AH4HMM OT yxe H3y4eHHMX palieenminal ANTRA, 

HaTpUH H KaAHA. lia3BaHHR 9THX 9AeMeHTOB COXpaHHIOT ucTopm 14X OT-
KpMTHH, H60 py6HAHR ncnycoeT TemHo-HpacHylo(py6nHouro) H Olone-
Tapp() AHHHH, a He3nt1 —Jane roayoue (caesium --Heoecno-ronyoon) 
AHHHH. BCKOpe 3aTeM OMAR OTKpbITM npu nommuncnenTpaaooro aHa-
Ansa eate HOBble 9AeMeHTW: Tannin/ (1862 F.), HHAHR (1863 r.), raaon 
(1875 r.) H rearm (1895 r.). Hooneu, B nocaeAHee npemg IAA npo6e-
ROB B nepHoakivecnon cucTeme onemeHTor; 661a aanoimo Alone Ha ocrio-
BaHHH cnoTpanoo-aHaimomecox H3MCKaHHH, npasaa, npn nomoum 
poTreHoncox cneupon, a He onlmecimx. 

NieToa KITXPOttla H Bymena OCHOBUBaeTCH Ha ycTaHougeou mapan-
leptimx AnH Himmel-ma CHeKTpaRbHMX AHHHR ITN nomoum T04HOCO onpe-
AeJAHHH AAHHM BOAHW 9THX AHHHR. TaKHM 11)7TM MOWHO CyAHTb 0 nio-
CyTCTBH11 AaHmoro milemeHTa B CAOWHOR cmecH. Ha 3TOM nocTpoeH 
noecTiAHHEA CfleKTpailbHMR mama, ocoeeHHo HeHHUR notoMy, 4TO OH 

aaaaaeTicpanHe BMCOKOR 4yBCITHTeAbHOCT1 , 10, npenocxoagmen Amome 
xummecime meToAm. CneaTpaaomm meToAom BO3MOWHO onpeaeolb 

npucyTcTnHe aemecoa npH nollueHTpanim, COCIaBARWHANX 10 -5  H 

meHbuie (HanpHmep Na nouneHTpaimu 10 -7 ), nplulem a6comoTnoe 
KORH4eCTBO BeinecTim, Heo6moAumoe AJIA o6HappmeoH, Tone 04eHb 

Herseauxo H momeT H.HooTopmx caynom Ourb nopuo 10 '---10 -1° a. 
LlyBCTBH'eAbHOCTb cnenTpanooro aHanHaa CHAbH0 3aBHCHT OT npHpoAm 
Harmemoro oaemeHTa H OT MeT0Aa HccaeAonaHHH. B nocaemme roAm 
yaaaocs 3Ha4linAbH0 110E6101Tb 4y-BCTBHTeAbHOCTbcnetapaablioro meToAa, 
mcnapoB snoTpumecnon Ayrenoaaemanme aHaaHay 9AeMeHTbI H allaAH-

ampym 3aTeMcnemTpaablio 9TH 21IpoAymminepermumm.BbICOKaH4yBCTBH-
TeAbHOCTb cnorpanooro meToAa, coealmenno C 6bICTpOTOR aunornie-
HRH, AeaaeT ero KpahHe Heomm B pHAe Harnium H npomecimx 

mccaeAoaaHA. 
OnpeAeaemie cnenTpanomm meToAom Kostmecrneenuom codepowartua 

uccaeAyemoro maemenTa (KOAH4eCTBeHHUR aHaama) npeAcTamemeTcH 6oaee 
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CJIOXCHOli ataanetl. Lipman K01444eCTBeHHOr0 onpexLe.Tenun nonoaTcH 
Ha CBH3H !flay HHTeHCHBHOCTMO ncnycnaemon AHHHH H coaepwatmem 
mcnycamomero BeutecTaa B oteckt. Otomno, aaa yone ynaabmanocb 
B § 196, HHTeHCHBHOCTb AaHHOR cnempanmion JIHHHH CHAEHO 3aBHCHT 

OT yCJI0BHP1 Boa6yataermn. CBepx TOr0 HHTeHCHBHOCTb JIHHHH mo)neT 
naor.aa 3Ha4HTe.4bH0 aameneaa BCXe.aCTEHe nornomenna np14 npo- 

X0MAMMH caeTa nepea caon napoa saemewra, onpywalomero ncnycnam- 
aTOM. 3TH H pan. apyrux 06CTOCITeabCTB HOJIrOe OpeMR 3aTpyaMHAH 

npamenenne cnenTpanbno-ananwramecnoro meTona ans nominecTammoro 
anamtaa. B nacTomnee apemn, gallaKO, 9TH saTpy.aneame B anatmleabnoti 
clenean o6otaeribi H nomniecTsembiti cnewrpanbabat ananna C ycnexoM 
npnmeamorca Hail pememin mnornx Hp0H3BOACTBeHHbIX mann (B mama-
nyprnn, maunthocTpoennn, reo.nommecicoll pasame H T. a.), a Twice 
B memunthe, 6nonornu H Apyrmx o6nacTax. Ups 6.riaronpmaTmix  ycno- 
BMaX }Tanana BblEO.IIHATb nomplecTaminue alla.r1H3b1 C 0111H6KOR, He npe-
abnnammen 3-5% namepaemoft BeA11414Hb1, npnnem coxpannanca °mum-
nue npeanymecTua cneaTpaabnoro ariamma: ero 6bicTpora H VBCTBH-

TeRbHOCTb. Boabume ycnexn, KOTOpbIX ,a0CTHNIH coBeTcxHe cnenTpo-
CK01141CTb1, caenann meToA 9MHCCHOHHOr0 cnenTpantioro maim OHHHM 
H3 ae,a,yuinx aaamurtnecallx MeTiDHOB Ha npe,anpairnax Coaorcaoro 
Colon. 

HCRI110 ,1141e.11bH0e ananelthe 'mean cnexTpanbno-anamunnecithe MCTOAN 
liccaeaoaamul B acTpocknamce H Boo6u.ke npa 1/334m-um nenocTynnbix 
06"beKTOB. B 9THX 06JiaCTAX napuy C mammon HO cnenTpam acnycaamm 
npamenmoicsi name H anannabi no cneaTpam noraomenna (npnmep-
cppayurocpepoabi ANHUI! Comma). 

§ 199. CnexTpaabmge saxotiordepHocni 

ThmethaTble cnexTpu, KaK rice yHOMHHaJlOCb, npeacTaamnoT C060t1 
COBOKy4H0C1b cneaTpaababix /MUHL COCTaBXHIOLLWX nasecTuble CHCTeMbI, 
a He pa36pocambix B 6ecnopanne no Amman BOAH. YcTanomienne cam{ 
McKay macToiamn OT,3,eabHbIX ANIMA anepable 6bmo ciTe.gano Banbme-
pom (1885 r.). 

OTKpb1TaR MM 3aKOHOMepHOCTb OTHOCHTCH K neTbipem BOA0p0,11AM 

JIHHHRM. HMeHHO, OKa3a.40Cb, 4T0 AJIHHN BOJIH, COOTBeTC1B3401HHX 9THM 

AHHHAM, MO)KHO Bblpa3HTb o6w.ef1 opMynoi 

— b 	riz2  
nz2  —4' 

rue b = 3645,7 A H m— part nocaerwaaTeabnbm ue.aux Lincen 3, 4, 5, 6. 

BB0,3,51 BMeCTO X 4aCTOTy v 	, MON010 nepenncaTb cpopmyny ban- 

mepa B mute 
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1 
B npaRTavecaotl CII eaTpocEonaa v aamelonoT BEAHHHHOHN=-=---. c 	A 

3TO TaK Haman/doe 80A11080e ItUCAO noxammaeT, CEO/16HO BCJIH Ammon 
AJIHHbl yKaaablaaeTca Ha nporamcelm oamoro cawrnmeTpa. Tatum o6paaom, 
rpopmyaa Baahmepa npno6peraer BHA 

N =-= - 	 22 c 22 	ma)- g•\ 	,n2), 
1 	k (1 	1 	mil 

rae m = 3, 4, 5, 6. Be/anima R C35139119 C BlItael1H041 Blame 110C4051H• 

H041 b npocmoa coon-towel-mem R = 4/b. 
Bo Bpemena Banbmepa &UM 113BeCTHIJI JIHUM yorupe J1HHHH Boaopoaa, 

ynowermbie B ero 4)opmyriy. B nacTornuee spew! yyranounerro 29 AHHHH 

Boaopokuioro cnewrpa, 14 HaCTOTIA acex 9THX AHHHH C nopaaatemilloil 
TOHHOCT610 moryr 6bITb BIAHHCAelibI 110 rpopmyae Baabmepa, eCJIII npn-
aaaaTb m ueaue anagenna OT 3 AO 31. nOCTOHHHaH R, 11011yHHBILIa51 

Banal-me nocmoabbob Padoepza, coraacoo coBpektemlum aarnuam paa-
MICTCH 109 677,581 carl. 1-114CAO SHAKOS, C KOTOpb14111 oripeaeaelia 
nocrornmaa Pna6epra, c oanoi1 croponu, noKaabmaer, 'Garcon trenenn 

TOI1HOCTH aocTurna coepemennaa cnewrpockonna, a c apyron - HAJDOCTp14- 

pyeT, HaCK0AbK0 cDopmyaa Banbmepa yaaturo nepeaaeT peayabTaTu infirm-
aennti. Erne y6e,awreabiree aemoncipnpyeT TOHHOCTb rkophiyabi Baamepa 
Ta6anna, conomenrucanaa namepamble 3HaM011HS1 AJIMH BOAH 6a4bMEITOB-

CK041 ceprni Boaopaaa angel-qui, aboincaernrue no Opmyne Banbme pa. 

m 
A EUHHCA. 

a A 	_ 

k 14a6mon. 

B A 
m 

X EMMA. 

B A 
k lia6moa. 

3 A 
C•D 	

C
D

 G
O

 	
p
 e
i
 'Lt.. in

 co
 

6562,80 6562,80 18 3691,59 369,1,56 
4861,38 4861,33 1.9 3686,86 3686,86 
4340,51 4340,47 20 3682,84 3682,78 
4101,78 4101,74 21 3679,38 3679,36 
3970,11 3970,06 22 3676,39 3676,40 
3889,09 3889,00 23 3673,80 36'3,76 
3835,43 3835,38 24 3671,51 3671,32 
3797,93 3797,92 25 3669,50 3669,44 
3770,67 3770,65 26 3667,72 3667,75 
3750,18 3750,18 27 3666,13 3666,07 
3734,40 3734,38 28 3664,41 3664,64 
3721,97 3721,91 29 3663,44 3663,44 
3712,01 3711,98 30 3662,29 3662,21 
3703,89 3703,86 31 3661,25 3661,21 
3697,19 3697,15 

Bra Ta6avnta acne, noltaausaet, 11TO MU (weal !keno tie upocTo c yam° 
noao6pannon smnapallecaon ckopmyaott, a c Bupamemiem aaaot1-To 
Brimming BaBotiomepoocTa. 3TO yoe/KACHHE euie 6onCe yapenanocb, 

(199.1) 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



C56311  

618 	14311Y ,IEHHE ATOMOB H OFIEKTPAAbH61B 3AKOHOMEPHOCTI4 Ern. xxxvil 

aor,aa 6blao o6nappaerm, tITO OTICI)131Tble nonce /114111411miaopoAa, amaLuse 
B yabTpacpnoaeToaoft H ancppaKpacnon vacua cneKTpa, TaKwe pcaaAbl- 
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NM 

Pac. 396. Cxemanneocoe oaotipmaelme enearpa aroma Boaopoaa: 
11011Hbal =Kip H Otge.16Hble enexrpaamime cepam. 

BSEOTC51 B aaaaorlianue 4)opmyabi, a amemio: cepna ,Thatimarta (B ,aanemoti 
yab)paCIII10.1aTOBOli 06MCIO--B cpopmyny 

N R(pil  — „7.2„,1  ,) 	( m = -_ 2, 3, 4); 	(199.2) 

A.2 
91 
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cepna limeHa (B 6111131(OH nH(ppattpacuott o6aacim)-13 ckopmyny 

N = R 	—77-12 ) 	(m = 4, 5, 6, 7, 8); 	(199.3) 

cepast lipaxaeTa (a 6onee otaaaetthoil umppaapacHot1 o6aatat)—B (pop-
myay 

N R ( T21  — 	( m 5, 6); 	 (199.4) 

capita 1-141yHaa (eme aanbme B HH4paKpacHotl 06BaCT1).--B (popmyny 

N = R — —m12 ) 	(m 6, 7). 

Bce MINIM BOA0p0AHOTO cnaapa momcHo, cae.aoaaTeabHo, paaaeataa 
Ha p11,11, Cepl1H, ofteanHoembix o6nten cpopedy.loti: 

N = R ( 1 — ) 4,12 	m2 	 (199.5) 

rae n = 1, 2, 3, 4, 5, in — ueame micaa, nplinem nt > n, a R—olma 
H 'fa me 110CTOSIHHafl, ynottaniaawaaca mute. LIncao n onpeaenfiet ceppno, 

— Otae.rIbHy10 .114111410 3TOP1 cepHH; npn n = 1 noayaaem cepnat 
flint n = 2 — ceputo Baahmepa, npH n = 3 — cepa() ❑ alueHa, npu n = 4— 
cepa° Bpaxam, npa — 5— cepHto [14)3tHaa. 

Ha ptic. 396 cxemanNectat Hao6paaceH 11011HbIn cneKTp BOA0p0Ka. 

H OTKeKblible cepHH, Ha goTopble CPO MCOKHO pa3110/K11Tb. CepHa 

COCTOHT 113 paaa JIHHHit paCCT051111151 meacay KOTOpb1/411, KaK H cneayet 

Ha cOopmynbi, yMCHbW alOTCB B CT0p0Hy KOpOTKEIX Kann BOAR (66J1bW11X 14). 

Puc. 397. (PoTorparpHa cepuu Banbmepa. 

IlocTeneHno yaealnmaicb, MaCTOTb1 nHHHR ctpetasaca K onpeaeneHHomy 

npeaeny, HenHtamy KoToporo AUK() HatITH 113 cepHanbHoll cinpmyabl. 

14Horaa HaeatoaaeTca caaOhni e naount o 11 cnetap, IlpHMblKa10111,11H -

K cpaHnue cepna CO CT0p0Hbl 60.11bW1IX 4aCTOT. PHC. 397 npeacTa-
13JIACT (toTorpacinno cepHH Banbmepa. 

Ycnex Banbmepa Hanpabun minmaHne HccaeasiltaTenett Ha HOHCKH 

cepHaabHux 3aBHCHMOCTell B cnelapax apyrux Bantam. B nepuylo ottepeaa 
ommt Hccnea,oaanbt ClleKTpb1 111,e110 1-111b1X MeTannoB, STM Ineaoluwaemeab-
HbIX 11 HeKOTOpb1X apyrnx 3.11eMeHTOB• HecmoTpa Ha TpyamocTa pacunutt-
pOBK14, H aaecb HaMaeubl Obbin4 cepllu, H, 4TO oveHb Immo, noaymeHuble 
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(1/0pMplbl 04eHb nanommiami cep 41i1Abfly10 cpopmyny JUIR B040p arta. Orange 
CBOAHTCH K nonpasomwm mnemam a If p, nmerourms PAH go.aoporra 
anamerme, paenoe nymo: 

N = R
[(n+ ‘02 (M PH 
	 (199.6) 

RaHCKOMy 9/1eMeHTy COOTBeTCTByelf-HeCK03bK0 TaKHX TIOIlpaB01111b1X mrerme, 
C HOMOMMO KOTOpka MOHCHO Bblpa341Tb ece xaparcreprime 113H TIAHHOTO 
93eMeHTa cepnn. TaK, rianpmwep, KKK Harper' 9TH 1101IpaBKH HMMOT sim-
mering —1,35, — 0,87, —0,01 H 0, TaK LITO BCC 11eTblpe H3BeCTHble 
CepHI1 HaTpI151 empammiong B 13Hile 

I  N = R (3 _10,87)2 	(m _1,35)2  ji , m = 4, 5, 6, ... (pesicag eclairs* 

N 	R (3  __11,35)2 	1 	1 (m 0,87)2  , ryt = 3, 4, 5, ... (rnammg cam); 

N = R 	 

	

{ (3 —10,87)2 	(m 	in — 3' 4' 5' " ' (A11443/3HaSICepHSO; 

N = R (3-0,01)2 	#12), 	4, 5, 6, ... (43THKaMeHTa3bHaff Cep1150. 

kaK BHAHO H3 9T011 Ta6AH113,1, a BO BCeX CepHSIX paBHO 3, a M IIPH-
HliMaeT 3Hage111151 3. 1-1011paB011HbIe [menu Balsam' B pa3MOMMX, 
XOTH 14 He BO BceX MbICJIHMbIX KOM6HHaOMIX (11paBH3a OT6Opa). R HmeeT 
1101ITH TO We 3Haule1111e, H B ceptm Banbmepa. 

Bonee TLHaTeAbHble H314epeHH51 110Ka3b1BaIOT, 1ITO R CACTKa yBeAH11H-
BaeTCH HO Mepe BO3paCTaH1151 aTOMHOTO BeCa, Ithe/1 AIM noKopoKa mai-m- 
ime 109 678, a AAA magoonee THAMAIIX aromas —109 737, npromm, 
Ramo-lag nprumeplio c xnopa, napacrarine R npawrirmecKm Tice nesamermo. 
B macniocm, Ansi maTimg RNa= 109 735 cm-1.. 

CneKrpig aienomnigx menomilosemenbmax meraKnoe 	apyrnx sire- 
MCHTOB TOpa3A0 CZOHCHee crierapa amoporm. OKIIHM H3 01.11141111, HMe10- 
111HX MecTo H B ,apy1MX C.110HCHbIX 9.1emeHTax, SIBMIeTCA Acyomuttnetnuasti 
XapaKTep AHHHH COCTOHT H3 HeCK0AbKIIX (ABC, H o0Me) KOM-
110HeHT C 0/1H3KMAH 3HalICHTHIMH KaCTOT. llaCTOTb/ OTAeAbHIAX KOMTIOHeHT 

Tal0Ke 1103,111IFIeMil ollpeKelleHMIM 311KOHOMepHOCTSIM... Pa3bICKHBaTb 3aKOHO-

MepHOCTH B 9THX CAOHCHE,IX crIeKTpaN HefieTKO 11 9TO ABHAOCb B 3HaMITellbHOM 
CTeHelill Kenom KoraKKH H ocrpopmg. BnaroKapsi pa6oram Prut6epra 
apymix BbISICHHAHCb FleKOTOpHe HpaBH3a, 110140TalOW,He 06HappKHBaTb H 
BbIAOTIATb OtaeibHbre CepH11. B sacrosimee BpeMHTeopH51 aTOMa 1103BOAHAa 
060CHOBaTb AMOTHe TaKHe npaenna. B 11aCTHOCTH, 11p11HaaJleACHOCTb AHHHH 
K TO(1 HAH ApyTOTI Cep1114 MO/KHO yeTaHOBHTb 110 XapaKTepy atIONMASHOTO 
paC111e113eH191 B MaTIMTHOM 110Ke (CM. § 164). 

1/1CCACKOBaHHAPITKoepTa (1890 r.)BbISICHHAH yHI113epCa3bHOCTb HOCTO5M-. 
11011 R H BO3MONMOCTb IlpeACTaBACHMI OT1leAblibIX 11aCTOT KBV11.1IeHHUM11 
(pOpmplaM11 BbILLIeflp14130/OHHOTO THIla, T. e. B Mtge pa3HOCTH KByx 101eHOB 
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§ 2001 	 IMPBOHALIAllbHAS1 MOAXab ATOMA 	 621 

(mepAtoe). KpoMe Toro, OKa3aJI0Cb, LiTo paw/141mm TepMbl (aamscanuse OTX 

Hp) moryT KOM6HHHpOBaTbCH memuty CO6OH HOIlapHO, anaa Havano HOBLIM 

cepHam (uo.u6uuanuouutia npuutout Pumua, 1908 r.) *). Tuns o6paaom 
BbISICH SIBIU, 4TO Oueugtecuuu CAUCA umeem umenuo mepe. OCO6eHHOCTH 
aToma rip05113/15110TCA B nonpaRWiliblX 421eHaX CepHalIbHbIX croopmyn H 
B MyX6THIllIeTHOCTH JIHH1114 (To4Hee, Tepmos). 

YcTasiommuse cepsthabmax aaKoHomepHocTeil, CBA3b meauty cepHamil 

(nplIHIL1411 PHTaa), yHoeepcanbHOCTb HOCTOHHHOti PHA6epra —rice 9T0 

CBLUTeJlbCTBOBa.TIO 0 ray6oKom 4)H3H4eCKOM cmucae OTKpb1TbIX 3aKOHOB• 

TeM He metiee, nonbTTKH yeTaHOBI4Tb Ha OCHOBaHHH 9THX 3aKOHOB HtlyTpus-

Hull aTommat1 mexatiHam, 06ycaoammatomist1 Hatlaesimpre 3aKOHOMepHOCTH• 

noTepnean pemuTeamiro Heynamt. Bbla0 FICHO, 4TO Kaunas' ceps's non-
HOCTb10 Bb13BaHa thal1101 H TeM ace mexamsamom. Meacay TeM Tpratio 
ElPeACTaBHTb BO3M0XCHOCTb Haarlem's! ueaoro pasta sucToT TaKsim flpOCTI,IM 

aTOMOM, KaK, Hanpmmep, aTOM BOA0p0a,a. H3BeCTHb1, KOHe4110, T1111b1 

mexammecKsix HaarsaTena, natouusx pas" Koae6aHH11, Hanpumep cTpria. 
aattalco cneKTp TaKoro HaariaTeas! COCTOHT 113 OCHOBHOH 4aCTOTH H ee 
o6epTorraH, npeacTaaamoumx Heabie KpaTmae OT OCHOBHOR, Amite °via-
ammo He Hanommsaa aaKoHomepHocTeft, ma6moitaemux B cneKTpaabHux 
CepHAX. BbIall 11011b1TKH npmaymaTb TaKHe THIM1 HaariaTe.rteil, KoTopue 
aatimm ON macToTN, cmummue cl'opmyaamis, allanorwsmimis cpopmynam 
cneKTpammux Cepulf (Plum aaKpennemsue mem6paHu). HO 11011bITKI4 9TH 

KOH4HAHCb HeyiaMeil. Punt noKaaaa, 4TO KnaccmiecKHmH aaKoHamst Koae6a-
TellbHbIX csicTem Heab3S1 06"bHCHHTb 3aKOHbl crieKTpaabmax cepHtl. 

14 KacTaHTeabHo, pealeHHe amsagH 6bmo HaRaeHo B 1913 r. Empom 
nyTeM npHaamiemssa 1151 0611FICHBHHH aTOMHbIX aaKoHomepHocTen meopuu 

ueaumoe; TaKMM o6paaom, oKaaaaocb, 4TO KaaccinecKise 3aKOHbl• yera-
Hormel-Lome B maKpocKoranecKmc smaermax, ripeAcTaHamoT 006011 1114111b 

nepaoe nptiontoKemse is He npumeHumu K aTomy. 

VAASA XXXVIII 

MOILEJlb ATOMA PE3EP.OPAA—BOPA 

§ 200. Tlepacniamanbaall moneab aroma ANC. 	Tomcon 
H 01161T14 Peaeptportaa 

BCH COBOKyIlHOCTb Haumx caeammt1 o6 OFITH4BCKWX HBIleHHAX, H 

B nepHro ogepeab sfleKT 3CBMaHa, CBMIleTeJlbCTByeT, 4TO Haarlem% 

cHeTa o6ycaoHaeHo npoueccamH, B KOTOpbIX riplimsmaloT riacTue 9.11eK-

TpOHN, Eocommuse B COCTBB aToma. 

*) Pim, Ha OCHOBaH1414 KOM641H34140HH000 Hpmnuma ripinuen K y6excAeHmo, 

wro cepa"! BaabMepa H Raman cyn, qacmme carian 6onee o6uleif (pop- 
mynbi (199.5), H npeAcBaaan cymeetBosane cepuB B HHiPpatcpacHort yam, Bupa- 
Hcaemoil cPopmynoti (199.3). l'oA man Barnett VCM11013144 ABe HepBble /114HITH 

cepHu. 
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622 	 MO)1EAb ATOMA PE3EN40P4A — SOPA 	frit. xxxvItt 

Ann oancHenna annettnaToro cnexTpa, Hcnycxaemoro nacumposax-
HUM aTOMOM, ale/Lona/10 npeAnonomm, 4TO 9AeKTp0H B HanymaiOntem 
aTOMe cosepinaeT (nonTH) rapmonvectate ttone6aHnn, xoTopue coraacHo 
Kaaccnxeciaam Hato:um H o6ycaosanHatoT (non) monoxpomantnecxoe 
H3Ay4CHHe. 1109TOMy Ha OCHOBaHHH BHAa aTOMHNX cnaapori cneamano 
npeAnonommTb Takoe ycTpacmo aToma, npn HoTopom VelapOHN, BX0- 
AHW.He B ero COCTaB, cn0006Hu cosepwan rapmounnectote xone6annst, 
T. e. ynepmamamTcH OKOJIO nonowerum panHoHecHn nmanynpyrofl cHnoll 
amaa f= — kx, r ole k—noctommag, a x—OTKAOlielille snexTpoila OT 
HOAMKeHHA panHosecHn. 

14cxottn H3 aamolta saammoaencTrinn TovenHux snexTpnvecxnx aapnaos 
(3aKOH KyAOHa), MUCH° ouzo 611 npeacTaann ce6e MOACAb aToma, Tao-
enentopmonlyto Tatcomy Tpe6oaamito. Cornacno sTotimoaeall, npeaamett-
Hott AMC. AMC. Tomcottom (1903 r.), aTOM npeacTasaneT co6ott patmomepHo 
aanoaHetinyto nottowmTeasnum 9AeKTpH4eCTBOM apepy, EmyTpH moTopoR 
maxoAHTcH anaapoH. ECAH 3apAA pnenTpoHa pailar nonommTenbHomy 
saptay apepu, TO Taxon aTOM iiyaeT HeiTpaabHum, a tuna, Ram-- 
Bp:Mail Ha 9AeKTp0H, rum ero Cmememm HOA4HHAeTCA 3aKOHy KBa3H-
yflpyrOR CHAM. 

XOTA moaeab ToMcona H otcaaanacb HenpaHnabitott, °Ha curpaaa 
HOAONCHTeAbHp0 p0Ab B HCTOpHH HayaH.B4aCTHOCTH, TaHoe npeacTame-
Hme 06 aTome OKa3aA0Ch 04eHb HAOAOTB0pHIAM B XHMHH. TOMCOH paao-6pan yCAOBHA paBHOBeCHA 94eKTp0HOB B aTOMe H HOKa3aA, 4TO B 3aBH-
CHMOCTH OT 11X 4HCAa HOArialOTCA yeTOR4HBble HAN HeyCTOR4HBble KOH-
140HrypaHHH. 3TH HpeACTaBAeHHA 1O3BOAHAH HOAORTH K 061ACHeHHIO 

HepHOAH4HOCTH B CBORCTBaX 9AeMeHTOB H 661AH COXpaHeHM H B HOBOR 
TeopuH aToma. Matter'', TomcoHa nomorana, TaKHM o6pa3om, 06Tatc-
HUM HeKOTOpNe ABAeHHA, HO Ana o&bacueHHH cnaapanbriba ago-
HOMepHOCTeft oxanaaacb coHepweHHo Henpuroanott. Boaee Toro, MCX0A-
Hue coo6panteunn TomcoHa OTHOCHTeAbH0 xapataepa pacnpeaeaeHan no- 
110AHITAbHUX H OTpHilaTeAbHMX 3apAA0B B aTOMe He HOKOATCA Ha 6a3e 
matcoro-attho npaMoro °Hum. flosTomy caeayeT flpH3HaTb Haautettuntm 
utarom ❑ OMATKy HenocpeacTaeHttoro onuTHoro aoHanponaHnnaHyTpetunix 
o6nacTen aroMa c Heat° ycTaHormenlin npocTpaticnteHHoro pacnpeaeae- 
HNA 3ApAA0B B aTOMe. 

n o numa noao6Horo po.aa &ma npeanpHH57Ta euieflettapaom (1903 r.), 
noToputi Harlan npoxoHcaetwe 6ucTpux anexTpotion xepea maTepnaab- 
Hue Tana H HpHIlleA K BUBOAy, 410 aTOM HeAb3A HpeACTaBAATb ce6e 
COCTOMAHM H3 3apAWcHHOF0 BelHeCTBa, paBHOMepHO pacnpeneneHHoro 
no Hcemy ero 06 -bemy, a citopee caeayeT npunticaTb eMy aatypHoe cTpoe- 
Hite. K Tem are Hatunonetinm, HO ropaaao 6o.nee o60cHoHataam H ROAM- 
gement-to yTotmetunam, npmea Home (1913 r.) H Peaepcitopa, npeanpn- 
HABWHfl HCCAeA0BaHHe BHyTpeHHOCTH aTOMa 60Aee MOIAHMMH cpeA- CTBaMil. 

B Kamecne aoHaa Ann npoutyntaBaHttn aroMa Peseprpopa nbi6pan 
a-4aCTHUN, T. e. 66ICTp0 aeTnutne HOHN reAHA C aTOMHIAM aecom 4 H 
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§ 200] 	 um, B0Hk4ulbHASI MOVIEllb ATOMA 	 623 

ABOVIHEIM onemenTaptuam 3apanom, Bbtae1H101.11,HeCH npH panHomausHom 
pacnane cat:ono-ma aTomos.. Tax Has a-nacTitula upencTasnaroT co6oti 
cparnurTenbiro TRHCeAble 11aCTIIHN (aTommaft sec HX paseH 4, T. e. macca 

6,65 • 10-24 e) nemume c 6onsinot1 CROpOCTMO (AO 1 /16 CKOpOCTH caeTa), 

TO latHeTunecsaa sHeprna OTAeabHbIX CX-HaCTIVII BeCbMa aHaLmTensHa. 

aTo nenaeT BO3MOACHbIM HenocpencTseturoe HaantoneHtle Ha onsyre oTnenb-

HbIX CC-MaCTHIJI• polacTstrensHo, cyurecTayeT necaonsxo Metal:10B TaKHX 

Ha6aalaerfact. npocrethimm 613 HHX HBAKTCH Aternoa cgutinumafiguii, OCHO-

BaHHNIA Ha CR0006110CTH CX-4aCTI4LIN npm Time a 4mccpopecuspyloupal 

sKpaH BbI3b1BaTb BCnbIWKy, AOCTaTOMHO HpKy10 AAA Heanonerma spa 

nomouoi nynsi. MOaCHO mime HenocpencTsemto Ha6.1110AaTb IlyTb 

B BNAe ymoro nyama TymaHa s samepe Bnnscolla. 

Ilonbayacb BO3MONCHOCTb10 Ha6nionemor OTReabHIAX CC- 11aCT141.1., Pesep-

cl)opn Hccnencman (no meTony CHIAHTHAJAHVICI), KaKHM o6pa3om meHaeTca 

HanpasneHHe noneTa a-macTioi 
ripH npoxonernin HX CKBO3b 

CAOPI KaK010 - A1160 BeIlleCTBa 

(paCCeS1HHe CC-MaCTHIV)• 

CXeMa Oman Peaep(pop-
na npaserteHa Ha pirc. 398. 
14cTo4rac a-4aCT1111, aspen- 
JICHHOR CKOpOCTVI — npenapaT 
RaC—nomeHlanca B onnom 
Koaue cocyna, N3 KOT0p011 0 

TLUaTeabH0 yaansuica Ho3Hyx 
Ana Toro, 4To6b] cx-4aCTHUbl PliC. 398 CxeMa OIIWTOB Pe3ePCIKIPAa no pae-

MOFAH nponeTaTs 6e3 Home- 
CeHHHIO a-qaCVH11 'Waal! TaaCeabIX SaeMeHTOB 

am no epocci)opecuspylortrero 
snpana E. 143 noToaa ct-aacTvar mom soma's], nmackparmu D BIAMAHACH 

y3KVIrl 1131 110K 011H0p01.11bIX CX-Arleft. Ha 31Cpaae E B cna6rail mitspocHon 

lia6010AthaliCb CRHHTlialIALIHH, soToplae TeCHO rpyrumposanncs OKOAO 

Hemp sxpatia. IIpu nomows trump F Ha nyTH a-macm], mosaic] 61ano 

BBOAHTb TOHKHe AVICTOMKH meTannwrecsott (ponbrit (ontm HAN Aaa 

1114CTOIIKO. CC-aacTaubi, paccerumme B CT0p0Hb1 npH npoxoacnemm 9epe3 

410abcy, 11011aAalOT Ha yilaaeHHbIe OT rreinpa Ham sapaHa. Ha6moneHme 

COCTOHT B onpeneneurm Linn cumumansuma (aa onpenenemme 'Tema), 
B03HHKa1011114X B pa3HbIX mecTax sapaHa. 

flpti npoxonutentm a-aacTaub] 9epe3 semecTso nporicxonnT Hamel-m-
ime Hanpasnemta ee noneTa B pe3ynbTaTe B3a1IMOASTBHH c aapstaamn, 
BXOAHIIIHMH B COCTaB aTOMa. rlpH 9TOM CTOAKHOBeHHe C 9./leKTp0HOM He 

.1310/1>KHO CHabH0 CKa3b1BaTbCH Ha TpaeKTOpH11 CC-HaCTIMbl, TBK KaK Macca 

ee ripH6nH3HTensHo B 8000 pa3 npesocnonHT maccy snewrpoHa: spit 
scTpene C a-nacTrwell snerrpoH OyneT 3HaMHTeabH0 cmenteH 6e3 aameT-

Hato KBMeNCHNa nyTH oc-4aCTHIMI. HaIlpOTHB, CTOAKHOBeHLIe C 110A0MCH-

Tenbao aaprosertHoft nacisto aroMa mosceT Bb13BaTb 6onee Han mance 

pe3Hoe HameHerme Hanpasnemia cc-nacTawa. 
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624 	 ATOMA PE3BPtb0PAA —BOPA 	 xxxvm 

PHc. 399 H3o6paameT Haarlem-me B onbrrax PeaewpopHa pacnpe-Henemre CHHHTHAJIBHHH. OH noxammer, 14TO 6e3 paccenealowa 410.1brli 
BCCb B.0130.rIbH0 yaHM1 HOTOK 
a-gamma rpyrimmyeTca OKO./I0 
onpeAeHeHHoro nonoacem (A); 
npm npoxmaeHHH Hte Hepe3 
03.3bry HOTOK paccemeTca MK-
MCC H B CTOpOHM, nputlem xpa-
Has! pacceamm Harm MICT04- 
Runt 3HatIHTB.B6H0 umpe 
(C), Hem npm musom minimum 
(B). H3 }Timm MOWHO onpe- 
AMMTE, CK0.86X0 CC-tlaCTHH Haim- 
TbmaeT B pesymnaTe npoxcomte- 
HMI tiepea (teary OTX.80HeHHe 
Ha 6oamnon yron. Oaaaanocb, 
tiTO tmcao Tame Hamm Becbma 
aametrao. TaH, B cpeAHem mum 
liaCTHLIA H3 8000 HCHMTbIBLIOT 
OTHAOHeHHC H8 yron, 6o.almmi1 

Poe, 399. Cxemanneceoe oao6paecemie pe - 150°, T. e. nosopammaeT o6paT- ayHbTaTOe OnbcroB HO pacceaumo ot-twcTHH. HO. HOACtleT HOK(1361BaBT, 

BepORTHOCTI, HaKOHJIeHHR OTK.110-. 
HeHHH B °Any tropoHy npn 60.16WOM mrcHe HOCJIMOBaTeAblibIX yAapon 
ApaliHe Hesemma. Ona coaepmeHHo HeHocraTotma Ana Toro, HT0661 
061)ACHHTb cyatecTsoaarme 3amemoro 
tmcna TaKIDC 60.71b1HHX OTKAOHBHH11. 

CTO8KHOBBHHA, Bb1361B81011The cpa3y apy-

CTifTb, tITO BOBOJISHO tlaCTO Hp0HCX0ART 

npHX08,14TCH, c.rtempeaTeabeor Amiy- 

TOti noeopott CC-118CTHH61, B tlaCTHOCTH, 	Pm. 400. C.rte4 a-oacToou e fca- ee oT6pacbmaMie Hama. Hamitme 	mepe Btmocooa. 
Term peamix OTK.110HeHliti OT nepaoHa- 
tlaHbH0r0 nanparmemm ripH ommxpamom CTOAKHOBBHHH Ha6moAmu) H HenocpeacTammo B Hamepe BH.rIbC0148, rne Hamm 	CTORKHOBeHHH 
CO CpaBHHTelfbH0 Hermom aTomertm, nanomoommom aamepy, HHorAa 
BH,B,H1,1 38MeTHble H3.110MM TpaeHTopmr ct-vacTimbi (pmc. 400). 

§ 201. fteptfax Amu', auma PeaeptpopAa 

AAR miTepnpeTatum pe3yabTaToB na6moaenHll Hart paccermnem a-va- 
cmu Heo6xo.ammo paCC,H4TaTb nym 2-vacmu, HCX0,851 113 HeICOTOpba 
TeopenoiecHnx npeAnonwHemal. 1414 9TOM HaHo yHHTMBaTb B3811MO-
AefAcmne a-Hammuu c.nonomorenbmom aapaHom, macca Acyroporo pamia 
macce aToma H aapaH. HoToporo, paamM1 Ne, npeAnonaraeTca cocpeAo- TOHMHHM B CI:PepHtleCKOM o6beme. CpaBHCHHe Teopm4 H OTHolTa .11.08WHO 
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§ 2011 	 BAEPHAR MOB,EA6 ATOMA PE3EP43PAA 	 625 

AaTh BO3MOWHOCT6 onpeaniab HennaHy sToro aapaa H paaMepbl 
(paimlyc) nonowaeaHofl ccImpm, T. e. OTBBTHTb socneplimeHTanbno Ha 
anpoc o6 snexTmecolix sameaax aTomHoro cTpoenno, 

nyTem snemeHTapHboc pacaTos, araanornoHmx pacaTam TpaeoTom 
KOMeTbl, Pe3eplflOpA 'mann, oTo TpaeoTopHsl a-tlaCTHIthl ,4,0.4,(I HMeTb 
cpopmy rlinepoonm, B Eponyce ooTopoll pacnoncranen nenTp pacceinam- 
'Hero aroMa; yron menny acHmnToTamm y, KOTOpla ABAHBTCH Aonon- 
HeHnem yrna pacceona ao 2n (pHc. 401), 3a3HCHT OT Haraaanon 

Pme. 401. K reopmm oniarcw PeaepcpopAa. 	Pnc. 402. Tpaelcropmn a-riacrmnia 
B none mApa rmmonoro aroma. 

CKOpOCTH B-4aCTHBH V, BBAH4HHM sama Ne H MHHHMaAhHOPO paC- 
CTOAHHH, Ha ooTopoe a-oacTnua npH6anwaeTca K oenrpy pacceloolo-
wero aToMa. 

He mans B pacaTm, nem BHABT6, 4T0 am &lime K nenTpy 
aroMa Bp0X0AHT B-4aCTHHa, Tem 60nee opyToft noeopoT HCHNTUBaBT 
ee Tpaelcropla. PHC. 402 naeT THnnimme TpaeoTopHH 2-4aCTHU 110 
pacoeTam Peseptopua; r o  ecTb rairammanbHoe paccToonne, Ha ooTopoe 
mower BpHoBH3HTE,C4 K Hapy B-4aCTH4a npm RaHHOR CKOpOCTH V H npn 
alinom same aroMa Ne. Ho amacneHmio 

4Ne2 
 —mv2  , 

rue e--snemeHTapnbift 3apBA H nt — macca B-42CTHR61. PaccranTaaramcno 
B - 4aCTHH 2 OTKAOHFHOIHHXCH Ha TOT HAN HHO1 yron, H CpaBHHBaR peaya-
TaTN pacaToa c naornaenamm, MOIKHO, 3HaH V, BU4HCARTb aprao 
aroMa Ne H no ablumnpaeaeHnotl Opmyne onpeaenHTb 

Ilyrem namemennm HCTO4HHKa B-4aCTHH, T. e. FIX CKOpOCTH, OKa3U-
BaCTCH B03MONCHMM peinnTb Bonpoc o aanoHe B3aHMOABRCTBHA memcoy 
oTTanklaammumHa amamn. Peaegopa nplinHman aaoH Kynona, 
T. e. C4HTLI cnny o6paTHo npono/THHonanbHoR onanpaTy paCCTOAHHH, 
4TO, KaK H3BCCTHO, cnpaseamo, eca paamepm aapaa maw no 

40 3aic. 2178. r, C. JlawAc6epr 
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626 	 MOaEab ATOMA PE3EPcDOPB,A — BOPA 	 frn. XXXVIII 

cpassenmo C paccToannem metay HHMH (ronemble aapanw). MOWHO npo- 

BeCTH pacnet B 06alem sue, npnummaa B aamecrse 3aKOHa CHabl f— —. 
rtz 

T04Hble HCCJIea0BaHHH 3aKOHOB paCCeflthia CC-tiacTam, BbIllOatieHHbIe 

peaecapopnom N ero COTOyaHMKaMH, B nepnyro otiepeab 1-19ABHKOM, HO-

3BOJIHJIH onpenenHTE ece mrepccylomme Hac Bemnimbi. OKa3a.1113Cb, 4TO 

n B 3aKOHe CHJIbl 04eHb 6.11113K0 K 2 (JIewHT mmay 1,97 11 2,03), T. e. 

4TO B 9THX y0101:451X C06.11011eTC6 3aKOH Kynona. 3TO 3Ha4HT, 4TO 

HauMeBbwee paccroame, Ha Lompoc c6nswanacE aTOMbI, elite BUNKO 

no cpameruno C paamepams 4IX HOJIONCHTeabHbIX 1.1OHTpaabHbIX 3apfla0B. 

,,E1,a.nee 6buio natl.nono, 4TO N, T. e. 1114Ca0 snemeHTapnux sapuos, 

H3 KOTOpbIX CKJIaabIBaeTCR 11040)104TeAbHbln aapan aroma, oneHb 6,0113K0 

K Henomy tmcny, noaminsaloniemy mecTo no nopmay, aoTopoe 3aHH-

maeT paccemammee semen's° B nepHoannecaofi cncTeme mementos 

Memeneesa (nopoOnoema nomep, o6614Ho o6o3Hanaembift sepea 

TaK, no osmepennam 1'I911.BHKa osaaanocE: 

Paccensatoatee 
seutecTuo 

floptaKoamii 
Homep Z 

HamepenKoe 
N 

MeAb 	 
Cepe6po 	 
Ilnannia 	 

29 
47 
78 

29,3+0,45 
46,3+0,7 
77,4+0,8 

Taasm o6pa3om 6Ein HenocpencTsemo onpemeneH nonownTenEHmft 

aapan aTOMa H, Caea0BaTeabH0, 414C/I0 N 9ACKTOOHOB, BX0a1111111X B CO-

CTaB HenTpanEHoro aroMa, H yctallosnen apanqe Baathbal sasoH: 

N= Z, 	 (201.1) 

T. e. 411C310 9lIeKTOOHOB B aTome paBHO 110paaKOBOMy HoMepy snemeHTa. 

3a1(OH 9TOT, menocpeacTeenno naterun.91 113 OTIHCaHHbIX 0I1bITOB AAA 

HeCK011bKHX snemenTos, 6mn pacnpocTpanes BIlOCAUCTBM41 HeCKOJIbK0 

6onee KOCBCHHUMH npnemams Ha me snemeHTE; (Moann, 1913 T., ucc.rte-

Lionatme aaaoHomepHocren B peHTreHoecanx cnercrpax) H mower NH-

TaTbC5I Tnepo yoTaHomneHHb1M. Cornacno sTomy 3aKOHy, B COCTaB 

aTOMa B0110p0aa BX0,11HT 1 snewrpon, B COCTaB aTOMa ream-2, 

MIT1451 - 3 H T. A. AO ypaHa, conepwautero 92 snearpolla. 

Hasoneu, onurrm Peaepepopna H ero coTpynmase nmaann, 4TO 

AAA 061,51CHeHHA paccemma-mcrna non 60nblunmn yrnamn Heo6xonnmo 

npmaTE, 4TO pa3Mep nonowntenEHoro taloa °sent. HCBeJIHK. 

4Ne2  
143 COOTHOIlleMill rc,== —Inv2  MO)KHO 6bIJI0 onpenenaTE, 4TO /B — MH- 

HHMaJlbH0e paccTosnne mewny UeHTpaMH coynapatounacs sacTHEI—He 

6onsum 10 -0  cm mwe B TOM cnynae, kora paccemamlinas cponEra 
COCT011T II3 TBKHX TANCeabIX aTOMOB, KaK aTOMbI nnaTinibi (N = 78); 
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§ 202] 	3ATPXAHEHHH TEOPHH PE3BP4)0PAA. nOOTYAATM BOrA 	6f7 

npH 9TOM Ha posanHom paccToaHHH samoH Kyaona coonmaaeTcH 
AOCTaTORHO cTporo. 

.0Tcona CAeayeT, 4TO paanyc HOAOWNTeabH0 3apHWCHHOR CIPepU 

aToma 314a4HTeAbH0 meHhine 10-" cm Hr CACA0BaTeAbH0, HM2eT 110p51- 

MOE BCANRHHU He 60A6Me 10-12 CM. 3Ta senHquna B ACCATKA TUCHR 

paa meHbule nortepeqHma aToma, HoTopun aasenomo 6onbnie 10-8 cm. 
Tamilm o6paaom, AOKa3aHO, RIO HeAb3R n0A1330BaT6CH monenbw Tom- 

coHa (nononcHTeabHaH ccpepa HmeeT paamepu aToma) H HaA0 npen- 
CTaBinrrb ce6e aTOM KaK CHCTeMy 3apHA0B, B nenTpe HoTopon pacno- 
nonceHo HOAOWNTe.16H0 aapHweHHoe sow c aapuom Ze, nmelowe 
pasmepu, He npesuumonme 10-12 cm, a aoxpyr anpa pacnonoweHo Z 
sneHTpoHos, pacnpeneneHmax BO scem o6ieme, 3aHHMaCMOM aTomom. 

cHaaaTb, RTO paamepamH amoma mu cluvraem paamepu oonacTH, 
rae pacnoaoweHu npHHaanewauine aTomy 9AeKTp0Hbh TaKaH CHCTeMa 
HapHAoH He MOACT HaX0AHT6CH B yCTOR4HBOM pasnosecHH, ecnii aapanu 
Herf0aBH>KHU (oftee nonoweHme 9AeKTpOCTaTHKH). T1J9TOMy neo6xo- 
Ammo npeancommurb, RTO anelapoHu ABHWyTCR Boxpyr uelfrpaabHoro 
anpa Hanoao6He naaneT conHeqHofl cHcTemu, ornicusall OKOAO Hero 
3aMKHyThie TpaemTopHn. TaK BO3HHKAa RaeplaA MaeAb (mama Peaep- 
cpopna, COXpaHHBUMH csoe 3HalEHHe H AO HaCTOMIter0 spemeHH, XOTH 
C TO4KH apeHHH cospemeHmax npeacTasneHHH mu He moncem rosopfl 
CTOA6 onpeAeneHHo HH 0 AOKaAH3WHIN aapHnos, HH 06 FIX TpaeliToplux. 

§ 202. 3aTpygnerma Teoptim Pesep4K•ps,a. flocmiang 60pa 

Allonenb, npennwHeHHam Pe3440pAOM, nOKOHTCH Ha TBepAMX smcne-
pHmeHTaabHux AaHMAX, nonyveHHux H3 OHUTOB C paccesomem CX-RaCTHR, 
H, 110-BRAHMOMy, Heo6xonHma Ansi 0613RCHeHHH 9111X OnUTOB. B TO 

)K2 BpeMH Ona He TOALWO He 06-651CHReT cnexTpanbHux saHoHomepHo-
cTen, HO AaWe He B COCTORHHH 061ACHHT6 camoro OKTa HcnycHarms 
aTomom moHoxpomaTHmecHoro H3ArleHHR, ecaH 011HCNBaTb npoiteccu 

TaHon cHcTeme, onmpaach Ha xnaccHqecxHe saHoHu mexamth H 

saekTponimamumn. 	 • 
ReRCTBHTeAbH0, AsnwenHe 9AeKTp0HOB HO Hpyram HAH BOO6Ute no 

HpHrionHHeflnum op6HTam CCM ABHWCHHe yckopeHHoe H COrAaCHO 3aK0- 

Ham saexTpoaHHammul aonwHo conposoHuaTbca Hselyqemiem cseTa 
coomennlymuetiqaCTOTH.B RaCTHOCTH, npH paBHOMepHOM 06paWgHHH 

nO Kpyry RaCTOTa H3ATICHHR pasHa qacToTe o6paw.emis; npm 6wee 
CAOWHUX HepHconiqemix ABHWeHHRX Haar-lame MOWHO upencTasHTE. 
KaK pRA MOHOXp0MaTHReCKHX KOMHOHCHT B COOTBeTCTBHH C TeOpeMOR 

clpypbe. (imago npm TaKOM ABHWeHHH, HanpaMep KpyrOBOM, B peaph-
TaTe H3ArleHHH 6yAeT ymeribinamcsi sHeprpolaTOMHOnCHCTeMbl H BMeCTe 

C Hen 6yneT yMeHbWaT6CH paCCTOHHHe OT 9AeKTp0Ha ao neHTpa anpa, 
a caenosaTenbHo, ymeHbulaTbca H nepHoa o6pauteHHH. Taimm o6paaom, 
qacToTa 'pommel-nu H, CACA0BaTeAbH0, RaCTOTa H3Ay4eHHH HenpepusHo 

40* 
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628 	 Magmas ATOMA 11113EP.OPAA--BOPA 	 XXXVIII 

HOWALUMOTCH: ATOM 6yAeT HanyvaTA Henpepumun cnexTp; B To we 

BpeMH 9AeKTp0H Henpepumo nprionimaArcR K Rapy H Repea xopoTAym 
Roam ceRyHau AOAMeH ynacTb Ha RApo, nocae Rero aTom KaK TaKOBOR 

np.m<paTHT aloe CyllteCTBOBaHHe. 

PITax, no aamoHammaaccHmecxoft HaexTpoamHammui ATOM PeaeptkopAa 
Aoawen 6b1Tb HeycToat/R H B TeReHne acero ApemeHH cimero cymemo-
BaHnR AOAMeH HanyilaTb HenpepumuR cnexTp. 06a 9TH BNBOAa CTOHT 

B pemom npoTHHopetnim C onwrom. 

Kax pace ynomnnanocb, BMX0A H3 aaTpyaHeHHR 6bla npeAaoweH 
BopoM, OTKa3aBWHMCH OT ApHmeHeHHR K aTomy 3aKOHOB KnACCH4eCKOR 

9neKTp0AHHamHKH. OnHpaecb Ha HAeH KBaHT0BoR TeOpHH rlAaHKa, Bop 
no,aomea K TpaKTOBKe MOAenH Pe3eptImpAa C TO4KH apeHHR 9THX HOBMX 

npeacTameHHR.liymmoOTMeTHTb, oamaxo, 4TO TeOpHH FinaHKa, npHAHaA 
HenpumeludmocTb KnaCCH4eCKOR 9neKTp0AHHaMHKH K 9AeMeHTapHOMy 

OCHHAAHTOpy, He BMABHHyAa Ha ee metro paapa60TaHHOh KBaHTOB ♦ 
AaexTpoanHamHAH. B COOTBeTCTUM C 9THM H Bop He mor AaTb petuenHR 
caommon naval' o6 aTome PeRepckopaa, moTopoe npeAcTaAnRao 6w 
nocamaoHaTeabHoe npHmenemie 3aKOHOB HOBOR 4MI3HKH. ()H BbiliyHOW1 

6ua citropmyanpwarb B miae noCTyRaTOB onpeaeneHHue yrsepwaeHHR 
B AyXe HOBOR TeOpHH, He ARA CKOnbKO-HH6yAb pamHoHanbHoro 060CHO-

BaHHHpeuenTy ApHmeHeHHH 9THX nocryaaTos. OAHamo Ha 9TOM saHeAomo 
HecomplueHHom nyTH 6u1ll noarienu CTOnbnopaauenbHmepe3yAbTaTm, 

4T0 npaBHAbHOCTb aamucita Bopa cTa.Ra oReAHAHoR. 
FlocaeaoHaTeabnoepaamTHemBaHT0BollTeopHH nomno K pampa6oTme 

KBaHTOBOR mexaHmm H KBaHTOBOR 9.11eKTp0AHHaMHKH, npH HOMOUM KOTO-

pmx B HacTomee Hpemg yaaaocb HOny4HTb 6oaee cTporoe pewenHe 
3aAa4H, XOTH H AO CHX nop TeopHR ewe Aanexa OT omomaTenbHoro 
3aBeplUeHHA. 

Bop o6o6umin Hull fInaHma, npeanoaomo, 4TO H B carme aToma 
PesepopaaHenpepusnoemsayReHne, Tpe6yemoe maacomecxon 9aexTpo-
AHHaMHX0n, He HMCCT mecTa. /JAR HcToaxoAaHHR nimethaTux'cnexerpop 
normonoro aToma HyWHO npmanoaowHTb, 4TO nyvegcnycxame aTomHon 
cHcTemu npomcmoaHT nHave, Rem no o6b4nium maxpocxonmumm npeA-
cTaHaenHRm, onaroaapR Remy HpH,nomoum 9THX npeacTaAaeHHR Henb3H 

OnpeAeAHTb RacToTy H3ay4em/1m Bop npmanoamxna, tiro HyRetitle oka-
Aaer RacToTon v, onpeaeaRemoR camaymmiam yesoeuedu OAR qacntornu: 

hv = En — E nt , 	 (202.1) 

rAe En  H Enc--9HepTHH CHCTembi no H Houle HanyveHHH. TaKHM o6pa-

30M, 4aCTOTa HaaymeHHR v He cmaHa, 'woo= rosopR, HH C KaKHMH 

RacToTamH ABHWeHHR aTOMHOR CHCTCMbI. 

McX0AH H3 nToro aamoHa, MN MOTheM 3aKMCHMTb, 4TO cnexTpu He 
AmoT Ham KapTHHU ABMIKeHHH 4aCTMI, B aTOMe, KaK 9TO nplinHmaeTcR 
B 06N4HOR TeOpHH H3Ay4eHHH, H nO3BOAHMT CyAHTb nHlub 06 HameHe-

HM( nHeprHH npH paHaRRHux BO3MOMMUX npouccax B aToMe. CoraacHo 
TaKOMy B033peHMO AHCKpeTHMR RapaxTep cnexTpanbHux AHHHR CBHAe- 
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4 2031 
	

ATOM BOAOPOAA 
	

629 

TeAbCTByeT 0 CytHeCTBOBaH1.1H onpeAeAeHHWX, AHCKpeTHMX AHaverni 
sHeprHH, COOTBeTCTBylOWIX OCO6UM COCTOAHHHM aroMa. 9TH COCTOAHHA 
yMCCTHO Hassan. emaguortaptuma, H6o npeAnonaraeTco, 4TO atom 
MOWeT npe6wHaTh B xamlom 143 HHX H3BeCTHOC BpeMA H, HOKHAU ero, 
CHOBa nonaAaeT B Apyroe CTaHHOHapHOe COCTOAHHe, 413MeHAA CHOW 9Hep-

THIO Ha }wan (Ivo BeA114HHy. 

143110)KeHHMe COO6paSKCHHA 6MAH c(popmyAnpopaHm BopoM B HHAe 
Asyx nocTyAaToo. 

1) ATOM xaparrepH3yeTCA H3BeCTHUMH COCTOAHHHMH, B KOTOpUX 

HanyveHHe sHeprtm He HmeeT mecTa, Aame ecru( sapmeHume 4aCTH aroma 
HaX0AATCA BO B3aHMHOM ABHAtHHH, TaK 4TO HO amoHam oftmHog sAelapo-
AHHaMHKH cnemoHano 6b! OWHAaTb Taxoro H3ay4eHHH. 9TH COCTOAHHH 

MOH(HO Ham Tb cmaguottaptuAtu COCMORFIVIAill paccmaTpHnaemotl 
cHcTemm. 
• 2) BCAKOe HCHyCKaHHe Hrlm poracaname H351y4eHHA AOAWHO COOTBeT.. 

CTBOBaTb nepexoAy H3 °Amor° CTaHHOHapHOTO COCTOAHHA B Apyroe. 
Flpit TaKHX nepexuax ncnycnaena (Han nonnouiaeTcs0 Asonoxpomama-
eemoe HaAygemie, sacToTa KOTOpOTO V on peAeAgercn COOTHO mei-mem 

by = En — E m , 

rue E H 	sHeprHH cHcTemm B HepBOM H BTOpOM CTEIHHOHapHOM 

COCTORHHHX. 

IlocTyaarm Bopa HMelOT 4pe3Am4A11Ho o6utee 311a4ellHe H npHmeHumbt 
H moon annaHon cRCTeMe. Flonbma rum nx nomouth 0616ICHHTb cnetcrp 
npocTennien atommon cucTemia—noma Hoikbpona—ABILTMCI, npo6Hum 
HamHem naonoTHopHom linen Bopa. 

§ 203. ATOM Bogopotka 

Cornacno PeaerilPopay nom nonopoala npeActaBnHeT co6oft Hapo 
C aTOMHMM necom 1 H C 3apAROM —E e (flp0T00, OKOAO moToporo o6pa. 
11RaeTCA OAHH WIeKTp0H, yAepAmnaemwn 861114314 AApa KyAOHOBCKOR CHAOR 

sAmrpocTaTmecAoro HpHTHWeHHH. 110.463yHC6 salcoHamH mexaHHAH, 
HeTpyAHo BWAHCAHT6, 4T0 saexTpom AOAMtH OnHCHBaTb 9AAHTITMeCKy10 

op6HTy, B (ponyce AoTopott HaX0AHTCH npOTOH. 3HeprHa Taxon cHceromm 

E= 2a , Lae a—kabniaa noayocb saamnca; nacToTa o6pantemia 

Tporia HO Op6HTe W *1 ) onpeAeAnTcA H3 COOTHOIneHHA 

2 — 
2E3 

x2 se4 ,  — 

rue --macca sAexTpoHa. 
Tat( KaK aneprHa TaKOH cuctembi He 3aBHCHT OT sHcHempucHTeTa 

saannca, TO Te we (topmylna cripaetammu H AAA Hpyronotl °pollig 

*) 3aecb w onommer onbniHym, a He yraosym nacrory. Alm Brienti sTo 
o6o3Hamemme mem rtimobilmoro v c rem, 4T061,1 OTRWINTEs ee OT 4aCTOTIA,  BM- 
4HCaeHHON H3 Te0Ottla 103aHTOB. 

(203.1) 
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630 	 MOBEA6 ATOMA PB3EP(b0PAA — HOPA 	tra. xxxVnt 

tutameTpa 2a. lipH 3THX paciteTax npeAnotiaraeTca, 4TO maccy npoTotia 
MOAHOC4HTaTb6eCKOHe4H0 outatton no cpmentnocmacconsnexTpolta, 
TBK 4TO npoToH cneayeT C4HTaTb HenoanHatHhim. Kpome Toro, He npn-
HHMaeTCH BO BHHMaHHe 3aBHCHMOCTE, maccm anexTpoHa OT CKOpOCTH. 

CHeKTp nottopotworo aToma HO Banbmepy—PHa6epry onHcmaaeTcackop-
mynot1 

1 	1 ) 	cR 	cR „, 
n2 m2 	n2 	m2 

[cp. (199.5)b rae C--CKOpOCTb cneTa. COHOCTaBAHH 9TO aupaAeHlte 
c ycamtem vacToT Sopa (202.1) 

En Em 
v=-11 — 

Hatlaem, 4TO sHepritH En H Em cTautionapHwx COCTOAHHfl HupawaloTca 
• 

hRe 	hRe  En= 	Em= no . 

Tun! o6pasom, Tepmu cepHaatHmx cpopmya npno6peTatoT onpeaeneH- 
HMH (VH3H4eCKHR CMWCA, OKa3MBaHCb CBH3aHHMMH C 9HeprHeli cTaittio-
HapHux cocToaHnft aToma, a Hom6HHannomtua npitittotn PHTHa CTaH0- 

BHTCH ecTecTrieHHum cneacTmem nToporo nocTynaTa Sopa. 
HottgeptcHem elm pas, 4TO qactnorna v,ceenta, Hcnycmaemoro npH 

nepexotte H3 n-ro cTanHoHapHoro COCTOHHHH B nt-e, He paatia qacrnorne 
o6parneuun saexTpoHa HH B TOM, HH B apyrom COCTOAHHH. aeRCTBH- 

TeAbH0, 
2h3R3c3 2h3R3C3  m2 	 m2 
n2p4.170' –m=n2p,e4m81 

BOOftle ronopm, CHAbH0 arimaicaca OT ymn-MaCTOTW nepexoaa H3 n-ro 
COCTOAHHH B M-e. 

CornacHo nocTynaTy cTauttoHapHmx COCTOAHHH sHeprtul E AOAWHa 

HMeTb AticHpeTHme 3HalleHHA, saaava COCTOHT B onpeAenenint 9THX 

snageHHA. He mall, oaltaxo, satcomolt, ynpaaAmmuulx aTomnumH nponec- 
CaMH, MM He MOWeM yCTaHOBHTb 9TH cTannoHapHue COCTOAHHH, H60 

06bNHaH mexamm HOHBOAHT K AB360My BHalleHHIO sHeprHH cornacHo 

cpopmyae 	TaK KaK altameTp stieupoHHoR op6HTm MOWeT npH- 

HHMaTb ino6oe sHavetnte. 	6mne 6m BBeCTH HeHoTopue cnettH- 
aAbHMe aonontinTenbHme KBaHTOBble yCa0BHA, orpaHmvitnalontHe 9TH 

3HalICHHH nonepegintxa op6HTm, KaK 3TO caenatio B °AMOR 03 nepoux 
pa6oT Sopa; MOAHO, oatialto, notrit HeCK0AbK0 6onee oattHm nyTem, 
Taloxe yxasaHmum Bopom. 

06cywAaH CaeACTBHA Teopna 'Mama, mu ynomtntann, 4TO B npe-
aenbHOM cnyvae AAA 06AaCTH AAHHHMX BOAH (MaAMX 4aCTOT) TeopHH 
Ilnaltna nplotoaHT K BWBOAaM, COOTBeTCTBylOU4HM KaaCCH4eCKOH TeopHH. 
ECTCCTBeHHO yCTaHOBHTb noAo6Hoe COOTBeTCTBHe H B carme aTommon 

CO3THOMWHHHMH 
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§ 2031 	 ATOM BOA,OPOAA 	 631 

CHCTeMbl. 17epeX0A 113 (n+ 1)-ro crazwoHapHoro COCTOHHHH B n-e 21/151 

6011bWHX aHameznal n noznaezi COOTBeTCTBOBaTb HcnycHaruno .a.r141HHbIX 

BOAH (Ma.mlx NaCTOT), Han nunno Ha ckopmynb1 

	

Vn+1, n = RC  [:12 	(n 	+1  1)2 

ECM' ft 311a441TeAbH0 604bIlle eA,HHH1161, TO MOH0-10 110/10)1(HTb npu6n14 
3HTeAbH0 

2Rc 

	

vn +1 n 	• 

B 06AaCT14 9THX A,AHHHbIX BOAH Cile.ayeT OHCH/laTb col:manuals 4aCTOTb1 

mcnycHaemoro cneTa, B61 1114ClIeHHOH no KBaliTOBOti Teopuu, C 4aCTOTOR, 

onpenenszemon KnaccHnecatozu meTaaamH, T. e. c nacToTon o6pauremza 
sneicrpoHa. 3Ta nocnenHaa nmeeT AAa 060I4X CTaL1140HapHbIX COCTORHIA 

npaaTHHeczaz coanaaatouzse sHaneHHH (H60 n >> 1), a ' ,merino: 

(•)2 	012 	, 	 (203.2) 2h 3R2c3  
+1 	nap,e4ne 

npHpannaan cornacHo canal-ug Heawroaoe H HnaccHnecxoe s61pa- 
WeH1151 RAM 4aCTOTN, Hannem: 

4E20 2h3R3c3  
no — Tc2p.e4n6  ' 

oucyna nonyzmm: 

R — 
2n2E,

l° 
44 

(203.4) 
e  

TaKHM o6pasom nonyuleHHe 0 COBIlafteHHH peayabTaTos KBaHTOBOR H 

nnaccnnecHoll Teopmz B o6nacTH HH3KHX 4aCTOT npHaeno K BO3M0OKHO-

CTH B61pa3HTb nocTcHmtlyio PH.a6epra 4epe3 yffizrzepcanbilbie 110CTORHHbIe 

aToma H, cnenosaTenbuo, yCTaliC1BHTb cneaTpanz,Hyre cpopmyny Ana BOAO-

poAa npzi nomowm flOCTyAaTOB Bopa B BHA,e 

N 	En Ena 	R  ( 1 	1 \ 	2701,44  1 	\. 
he 	\ n2 	m2/ 

	chi 
 n2 	m3) 

Mamma al-Ja4a/1a 1L , e, c H lz, Hallnem R= 1,097 • 105, 4TO Hpe-

BOCX011.110 coananaeT C 01161THb1M 3HaneHmem R = 109 678. 
TeopHa npnaena K cnewrpanbizon zpoprayne, HoTopaa He TO/11,- 

KO HO CIppaype, HO H 4HCACHHO npenpacHo nepenaer pe3yllbTaTb1 
Ha6nioneHnn. 

IlpHmeHeinunti BopoM HpHem yCTallOBAeH1151 COOTBeTCTBH51 maw,  
103aHTOBOR H xnacczniecxon Teopnamil ner B OCHOBy TaK Haablaaemoro 
nputtguna coonteemcnieuR, curpaawero Baathyaz ponb Ha nepaom vane 
pa3BUTHS1 KBaHTOBOli Teopmz aToma. I4Taa, mem'. Bopa npmzen K 110A- 

Homy 14011114eCTBeHHOMy liCTOAKOBaH1410 cnewrpa Horopontwro arroma. 
C ero 110M0111610 Mb! mozuem Bb14HCAHTb 3Ha4eHl4fl sHeprun B Haacaom 

C1111,410HapHblX COCTORH4111 H yCTaHOBHTb 11aCTOTb1 acex ncnycHaembix 

(203.3) 
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632 	 MOAEAb ATOMA PE3EP4OPAA--EOPA 	Ink XXXVIII 

AHHHH. Ha npmxaraemon cxeme (pmc. 403) cosoxymmocTb immix smep-
reTIMCKHX ypommeft sumepmema C co6mAemmem maciuTa6a, T8R 4TO 
sepTmmaabHoe paccTosmme memmy COOTBeTCTBylOMMH ypOBRAMN flpH140 
ABeT 48CTOTy mcnycmaemoR AHHHH. 

Pmc. 403. CxeMa smepreTwiecmmx yposmen aTOMa soAopma. 

Ha cxeme nem) TAKACe BHAeTb, 4TO CepHH MIAHMAHB cooTmeTcTsyeT 
nepexoAam C OAHOrO Hs muclumx ypomme0 Ha ocHommon ypomemb, T. e. 
yposemb, cooTseTcTsymlimmg minimmaimomy saucy smeprmm, cepHs 
Banbmepa--nepexoAam c mepxmmx ypommen Ha sTopoil H T. A. ❑pe-
Aem,Hoe (maxcHmant,Hoe) sHamemme v COOTBeTCTByeT Ansi mammon cepHH. 
ovum), morAa m = 0), T. e. HA48AbH0e COCTOAHHe COOTBeT-
CTByeT 6eCKOHe4H0 150AbLUOMy yA8AeHHIO 9AeKTp0H8 OT HAN HAH 11031- 
Homy OTpbIBy 9AeKTp0H8 OT aToma. Sqo COCTOHHHe eCT6 COCTOHHHe 
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§ 2041 	 dnciam mminammunmax ATOMOB 	 • 633 

uonunanuu. Talcum o6paaom, sneprne monnaanun xceoxna paBHS1TbCR hvo, 
H MOAtT 6111, BM4HCACHA, KAN Ham H3BCCTHa UCTOTH rpaunui cepuw, 
T. e. 

CpaBHCHHe pesynbTaToa TaKHX BWHICAeHHfi C AaHHTIMH nenocpen-
CTBeHHUX usmepumfl sueprmi HOHHMHHH npmaonnT K necbma }Tame-
TaormTenbnomy coananenum. Tax mix snexTpon, oTnenennuft OT aroMa, 
moaceT oonanam, nponaminbuoft maieTw4ecuo2 smepruen TO Rai 
ero aaxeaTe HOHOM noxathe oceo6oacaaTbca sneprne hv o,±3„„„. Cae-
A0BaTeabH0, cornacno BTOpOMy nocTynaTy Bopa 6yneT manyvaTbca 
xacToTa 

hvo,± 3„„„ SEMI 
Voo 	 • (203.6) 

Apyrumm CAOHEIMH, npu 9THX yCAOHHHX HOSMCMHHO manymenue WICTOTN, 
3 

66.abineft, gem rparmaa maul, na smi5yro mammy -TE. Tama o6pa- 

30M, nenyoenne xonmalo o6paeosaTb cnnoutuon cneicmp, npmeuxatoenntl 
K rpamme ceiut, Rau 9TO xencTimenbno H na6monaeTca na onuTe. 

204. CBBKTpM HOHIMOBaHMIX aTOMOB 

nonnoe pa21 cnenne cnexTpa aonopona, namme BopoM, naTonmv-
nocb na onno awrpynnenue. Plin6epr na octionamm ria6monemat Han 
cnexTpamu HCKOTOpNX asean nonaran, mTo aonoponmah cnexTp, xpome 

onucannux Hume, conepacmT mike nKHNH , xoTopme moryT ONT6 
npeacTeenembi cepnaaenoll ckopmyaoll 

N = R — 	 (204.1) 

me n = 2 1 /2 , 3, 3 1/ 2 , 4. Iloxamee noxo6mmil cnexTp na6moxanca B aato- 
paTopna o6cTaxoaxe, B relicnepopoft Tpy6xe, nanonnennoR cmecmo 
Boxopoex n ream; ceepx Toro, na6moexance fleece AHHHH, cocTa-
enewne cerium 

1 	1 
N R [ 2  

(i) " 

(204.2) 

rite n = 2, 2 1 / 2 , 3, 31 /2 . 
Bce 9TH AHHHH OHRE' npunucauu aoxopony• HcTonxonanne ice 112 

xax Boiloponnux B pammx Teopma Bopa ecipemano 60AbLUHC aaTpymie-
HUH. Bop mama' maxon xa aavyamemia, cnenan npennonowenme, mTo 
minim 9TH npuriannemaT se uoixopony, a cacTeme, nocTpomaion °yeah 
cxonamm o6pa3om, umenno, molly rem!. HUH renua npexcTaaneeT co6o2, 
cornaceo Peaepcpopay, expo c eapexom + 2e, C KoTopum cesium °Ann 
9ACKTp0H. tiOCHM o6paaou, pas:mime mmany HOHOM COMM H BTOMOM 
Boxopoxa saxatomaeTce B naciftmua salmi= map. flowropse Bee 
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634 	 MOXE/Ib ATOMA PESEP4OPAA — BOPA 	tra. xxxvim 

paccynrnewia npenunyrnero naparp4a, nonymmm nmionncanna cnexTpa 
WOHH30BaHHOPO rum ipopmyny 

AI 

noncom; n = 3 

	

2n211.64 	4 

	

chs 	
(: 1 R= n

12) 
[ 

m 	wiameHini 

1 
(204.3) 

nonymum n 	npwriacam 

\ 

2n )2 

4, 5, 

(In2 )2] 

6, ..., 
AHHHH cepiim(204.2), a IlpH11813 n=-4 H npiinaBaH M3Halleffli51 5,6,7, ..., 
110Ay4HM AHHHH CEpHH (204.1). LISICTBUTCAbH0, Tpm row curl's! 
Flawem 	lA r.) Hawen B 4HCTOM rewm 10 AHH1111 nernioft /13 9THX 

C0p1111 H 8 AHH101, COCTaBARIOLUHX cTopyw ceprno. TaKHM o6pasom, Bopy 
He TOAbK0 ywnocs yCTpaHHTE, aaTpywiewe TB0pHH, HO H naTs npa-
BHAbH0e PICTOAKOBaHHC twory, Henparninsw nowiTomy siccnepnmeHTa-
Topamm. 

Bop cnenan erne OAHH war snepeA, noicasam, 4TO HE3Ha4HTEAbH00 

paaammme mewxy wamemnem nocTomwoh Prix6epra onpenenmemon 
H8 Haonimiewin Han cepnefl Bansmepa H cepmeR (2044 Tannin nmeeT 
TeopeTweciorn cmuca. B nepcoliamanswil Teoplim macca map npww-
manacs 6eccoHewo 6onswoR no cpuineHmw c maccoM Bnewrprnia H 

y4HTMBaA0Cb AHLUb winwewe 9ACKTp0Ha OKOAO HenowwwHow swap 
OespawnwHo sowpoworo HAN remiewro. BnencTinvensHoun,wmaxo, 
Haw HCX0AHTb H3 ABIUKeHHH cmcTemu OKOAO ee nenTpa THWECTH, H 

9TO IlpHBOAHT K HC60AbWOMy pa8AH41110 MEWAy o6orimm paccmoTpell- 
HUMP! cnymaHmm, noTomy 4TO macca mnpa reww B meTupe 	6onswe 
maccu napa sonopona—mpoTona. Snow cooTmeTcTnymnym nonpaiwy, 
nonymaem HCCK0AbK0 pasmimrnm wameHrni nocTowilion PHOepra 
Anm wyx paccmoTpeHHux chymaes, H 9TO panarnwe npecocxorwo corn-
cyeTcH c HemioneHHum Ha alum. IlocTowHas PHOepra s (Dopmyne 
cnewrpa HowiconaHHoro rewn no cospemenHum onpeaenewilm pacHa 
Ril,== 109722,40 am-1. 

CX0ACTBO cnexTpa HOH1430BaHHOCO rewm co cnexTpom BOA0p0Aa 

ABAHETCH TH(014HUM ITHMepOM nexoToporo 6onee o6rnero asnewm. 
irlosoro cuclosaTs o6uTee npasnno, 4TO HOHH8a11101 (noTepH snewrpornm) 
ynono6nHeT aTom csoemy npenawcTneHHHxy B IlepHOAH4eCKOR cncTeme 
saemenToc H nenaeT ero cnexTp nowonum cnewrpy sToro npenwe-
CTBeHHHKa. Tax, HOHH30BaHHI/P1 AHT(111 Li+ naeT cnexTp, noxoftsill 
cnexTpy HAIM HOH1130BaHHUA HaTpal Na+—cmexTp, nowornacnewrpy 
HeoHa, H T. A. 3TO we OTHOCHTCH H X cnymalo MHOCOKpaTHOR HOHH3a- 

Tax, Hanpmmep, noTepH anyx, Tpex H T. A. snexTpoHos snemeH-
Tom c aTomHum nomepom Z nenaeT ero cnexTp now6Hum cnewrpy 
snememTa C aTOMHMM Homepom Z-2, Z-3 T. a. Maymewie TaK1IX 

MHOE0KpaTHO HOHH30BaHHMX Berneclm HOATB0pAHAO 9TOT 3aKOH. TaK, 

nampHmep, cnexTp, nocammil cowpony, T. e. puwwwwwwrnhol 
B cepw 'ulna 

N = RZ2 (—I,— I 
n- 	ffa)' 
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§ 204] 	 CnEKTPU HOHH30BAHHMX ATOMOB 	 635 

Amin' He+ (Z = 2), Li++ (Z = 3), Be+++ (Z = 4), 8++++ (Z = 5), 
C+++++ (Z=6). 

CneKTpbl HOpMaAbHUX aTOMOB npHHHTo Ha3NBaTb ay20861AM, a cnex-
Tpu HOHH30BaHHNX aTOMOB--UCKp086LUU. 

Ha3BaHHA 9TH CB23aHN C TeM, LITO B 4nexTpli4ecicoR Ayre npoueHT 

HOHH30BaHHMX aTOMOB o6bl4Ho Heeemix, Tam ATO AcnycmaemmR cnexTp 
npHHamaewnT raaeHmm o6pa3om Hopmaabnmm aTomam. Ilpu Ho36ywAe-
HHH we cnetcrpa B Hcxpe npoHcxoAHT CHAbHail HOHH3aRHH, H npHTom 
HepeAxo mHoroxpaTHam, TaK 4TO ROHBASHOTCA HAN CTaHOBHTCH 6oxee 
BpKHMH mHorHe AHHHH HOHH30BaHHNX aTOMOB. BblACHeMie 9TOT0 ACTOR-
TeAbcnia HMeeT 60xbutoe aHavenple Am' cnexTpaabHoro KOAH9OCTBAHHOTO 

aHanitaa, H6o 6e3 3HaHHA ycnowiR Boa6ywAerm cnexTpa MbI MOWAM 

BriaCTb B rpy6yto OWN6Ky, nmTaHcb no OTHOCHTAAbH00 HHTeHCHBHOCTH 

cnetcrpaabHux AHHIA cAeaaTb aaximateHHe o6 OTHOCHTeRbHOM COAepAA-

HHH Toro HAN HHOTO HeutecTra B HccaeuemoR cmecH. 
CpaBHHTeabH0 HeAaBHO flannel, Ha6nroAaTb Hcmportme cnexTpm HeK0- 

Town aTOMOB B COCTOHHHH mHoroxpaTHoR HOHH3aRHH, Hanpumep cnexTp 

nHTHaAuaTttxpaTno HOHH30BaHHOTO weaeaa (Fe )(VI) HAN HocemnaAuaTu-

xpaTno HOHH30BaHHOR meAH (Cu XIX) *). ,r1AHHN BORN, Hcnymemme 

TaKHMH HOHaMH, aewaT OK0.10 40 A (CM. § 103). TaKHO MHOTOMpaTHO 

HOHNBOBaHHWe aTOMM ncTpettaloTcH, no-mAHmomy,B corutelmoR xopolie. 
KOHWIHO, AHHHH xpaRHe Man0N RAHHN BOAHM, Hcnymaemme xopoHoR, 
He moryT na6aloAaTbcH, H6o OHN nornonialoTcH aTmoccpepoR 3emitH. 

ORHaKO naonfoAaloTcH ropaaAo 6oxee ARHHHOBORHOBNA RHHHH, COOTBeT-

CTByKMAHe nepexoAam mewAy BNCWHMH ypOBHAMH TaKNX mHoroxpaTtio 
HOHHBOBaHHMX aTOMOB (HORO0H0 AHHHH At, Ha puc. 409). 

FAA BA XXXIX 

3KCHEPHMEHTAAblib1E OCHOBAHHA TEOPHH ATOMA 
H EE CAEACTBIN 

HeCm0Tp6 Ha nopaauTeabHme ycnexu TeopHH Bopa, neabaH 3a6b1- 
BaTb, LITO nocTyaaTm, Ha HoTopmx oHa ROKOHTCB, CTOAT B peamom npo-

THBOpeltHH C maaccmecHoft iintauxon. 9TH nocTyaaTm npeAcTaanswa 

co6oR coomeTcTutcauHe Ayxy TeopHH KBaHTOB npeAnonoweHHH, BNCKa-

3awime BopoM C uexbio 001ACHCHHH AHCKpeTHOCTH cnetcrpaabHmxAHHHR. 
HO vacToTa AHHHA onpeAexHeTcH pastiocmbro Aux Tepmota, neptaufl'ace 
nocTynaT Bopa xacaeTcH xawAoro TepMa, BWITOTO B OTRWWHOCTH. 

4peatu4ailHo BaWHO RO9TOMy 03HaKOMHTb01 C Temil sticnepHmeH-

TaXIAINMH AAHHMMH, xoTopme moryT CAyWHTb HenocpeAcTeeluimm 

B cnempoexotwu uputigto spit cumaosie sirenkeicia CT3ANTb pumcxyto 
ui4py, Ha eAHHHHy 66.nbuipo xpaTaocTu HOHHAMTHH. TaK, Fe I oaHaHaeT aTOM 
wexeaa, Haapiwououl ayzogoii CrieKTp, Fe II —oanoxpanto HOHH3Osainibla 

MOH, Hanyvatouunl nepeurt rricKpoBoil enekTp, H T. A. 
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636 	3KCHEPIIMEHTAAbHME OCHOBAHMA TEOPHH ATOMA [TA. XXXIX 

o6ococnannem s'roro eaxamliwero TIOCTyllaTa. 3TO Tem 6o.nee oeo6xummo, 
into Teopon Bopa oe 6bIaa B COCTOSIIIHH paccurrbonaTb ypoorm sttep- 
run aTOMOB H ebwywaeoa 6ana orpaoutonbca AHEM npm6.nowenobim 
H ogenb oeconepluemim pacgeTom aToma Boaopoaa. 	 conpe- 
meratoil KBaHTOBOM TeopHH maga pacneTa 60AbWHHCTBa CAOHCHbIX 
aTOMOB HBANeTCH CAHIIIKOM Tpyason oe TOAbK0 C matemanotecootl, HO 
H C opootionownbooft CT0p0Hbl. 

"ITO we macaeTca eToporo nocty.naTa Bopa, TO OH B ofiatem SIBAHeTC11 
A0B0AbH0 eCTeCTBeHHbIM o606umonem ypasHetom atiHwTeRoa AS = 
FlumepKaaemoro 5113AeHHHMH 4/0T09414eKTa, KOM611HalCHOHHOTO pac- 
Ce51111151 H wiginexta ROMIITOHa. 

§ 205. 01HATN tpaHKa H repga H 

Bonpoc o6 9Heprem4ecamx COCTOHHIMIX, B KOTOpbIX atom mowet 
cyuaecTsosaTs KaK yctotiginag coctema, nonygon paapeweHHe B peaynb- 
TaTe 'Kumamoto' noneaenna aToma BOA aeRummem coo6maemoll emy 
soepron. Hccaeamong sToro poaa &inn Havant paobwe, gem Bop 
BbICKa3aa CBOH BaTatabl, H HC HMeAH oenocpeAcTeelffloti saaagen MX 
npoeepxy. 0.21,14aK0Hb cgopo ocumaosaTeAH noarnum BO3MCOKHOCTb 
nimmernab HASH Bopa K HCTOJIKOBaHHIO nutrient-mix peaynbtatos. 3TO 
He TOJIbKO COO6W,HAO 60Aee ray6OKHR CMbICA oa6Atoaeonum cpaKTaM, 
HO H onpeaemuro oanpithAeHlig, B KOTOpbIX HALIO 6bIJIO pa3BHBaTb 
HCCIle.A0BaHHH, H cAenano HX IICKMOMMTeabH0 HACIAOTB0pHIAMH. C Apy-
ron CTOpOHLI, nonygemible B STHX HCCJIeTWBaHIMIX sgcnepomeotaAboble 
aaormie nocapxunit HenocpeAcTnemisim H HaAeHCI1b1M 060CHOBaHHeM nocTy-
naTa Bopa 0 AHCKpeTHOCTH cTaugcmapobtx COCTOHHHil aTOMOB. 

a) AleToa accaeaosaaaa. Han6me yao6obn meToaom, nombnam-
room cooMaTbaTomam nro6oe,To4HoonpeAsneHHoeiconw4ecTposHeprHH, 
ABACIeTC51 meTun 6om6apanpoexo aTOMOB snexTponamo, gootrogecgag 
soeprog KOTOpbIX MOHCeT 6bnb yam-tomer-la Raga yroAlio, B 3aBHCH-
MOCTH OT paarlocTo HOTCHUMailOB paaroornowero 9TH 9J1eKTp0HbI saexTpo- 
necooro naTIA. 

Ilepeormganboaa emu, nocTaromma4patwom H repoom, comana 
B onpeAenernm TWA soeprom 6om6apaopyroulero snetaporm, gotopaa 
oeo6goanma H aocTaTogoa AAA uoutaaguu occneAyemmx aTomog, T. e. 
BeAeT K °mien/term OT aToma nan6onee cAa6o CBB3a1111bIX C HHM 
911eKTp0HOB (onpeaunelme soeproo HOHH3a1IIIM Hall npogoocTo aroma). 

ECAH ycnopsnowAR paarlocTb 110TeHallaa0B paella V, TO soeprog, 
coo6umma sAexTpooy, eCTb eV. 11,A51 cogpauterma pelm sHeproto 
saemrpooa BbIpaamoir B sneorpoH-BOJIbTaX HMI npocTo B BOAbTaX. 
COOTHOWeHHe 

2 µv 2 
	 3 „.„ 

!IV" = eV by VC( (205.1) 

(rite R=0,9 • 10 -27  2 — macca snegTpooa, a=4,80 • 10 -10 CGSE—sapaa 
anenTpona, h=6,62 • 10 -27  ape • ceu—ROCTOSIHHag Hama, v—sacnota 
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t1101#01 

+ 	 V2 

Pac. 404. Cxema onbrroe Pi:valuta 
repna. 

§ 2051 	 ORIATIA cbPAHKA H rEPLIA 	 637 

usayHemoi H k = 1,38 • 10-16 aptlepad — HOCTORHHafl BOAblIMatla) HO- 
3BOAReT yCTaHOHHTb 4aCTOTk 113Ay4eH1411, KBaHT HoToporo orontaaeT TOR 
we sHepraett (h9, Ham TemnepaTypy coamsaTomHoro rasa, aTomm KOTO-

poro o6naAatoT TOrI >me cpe.aHet1 lamemmecmoti sneprmeg G-kT), 4TO 
3 

9/1eKTp0H, pasorHaaluA pasHocTmo noTeHumaaos V H npuo6peTamt1 
C103pOCTb V. 143 (205.1) Hmeem, 4TO OKHH 9.IleKTp0H-BOJIbT paBeH 
1,602 • 10-12 apt 41 COOTBUCTByeT KBaHTy IlaCTOTbl •.= 2,4 • 1014 cek-1 

(T. e. KAHHIA B0.11Hbl X= 12500A) HAPI cpefisell HumennecHoti HHeprun 
anima wusoaTommoro rasa npH T, 78002. 

6) Cxema °nun. Cxema onbrra Heim H3 pile. 404. 3Aecb B —6aTa- 
pem, HaHaansaiontaH HHTb F; V2— pa3HOCTb noTeHuma.noa MeNCKy FIHTb10 F 

ceTmo0 N, c000lnammuaa mem- 
Tpolly mcemaempo aHeprkno (ycmo- 
psHoulee noze); V2 — pa3HOCTb 

Pm. 405. Xaparepacunca 
anexTponHoro Toma 

BbICOKOM samyyme. 

noTeHmHamom meacay cemon N 	HaaCTI4HKOM P, sauummaioulau rum- 
CTHHKy P OT npOHNKHOBeHHH K 	9AeKTp0H0B, 9Heprma KOTOpIAX 
menbuie eV 2 (aa,aepmHaaroulee none). 06,1mHo V2 Hem/Immo (omono 
1/2 BOAbTa) H captcHT Ana saumum P OT MerIneHHUX HamTpoHoH. raAb-
BaHomeTp 0 namepaeT eau mica B [term 1111Tb —11.3acTima P, 
4TO noanonaeT Cy10111, 0 IINCRe amelcrpoHon, nepeuleAmx c HH-
TN F Ha nmacTimmy P. B onmTe HsmepHeTcH cHaa TOKa / B yma-
aaHHon Herm B OHKIIMPI ycHopurcauero nom VI (npH HaAHIIHN Hellamem-
Horo mamepmfflamouTero HOAR V2). 

AAR ycnexa onmTa 11.005X0AHMO C 00AbWOn TIKaTeAbHOCTIA0 suaxyH-
posam cocyA, 04HCTHB ate vacTH npHoopa OT aarpaaHermfl H ancop-
611poommix raaoa, H BBeCTH B Hero HemoTopoe KOAH4eCTBO mccAeAye-
moro rasa HAH naps. 

a) PeayabraTmaaftamemili.Bcarme BUCOK0r0 aamyyma B COCyKe 
3aBHCHMOCTE. CHAU TOKa / OT yocomontero noTenusama 	(ram Ha3b1- 
Haemas xapakmepacmtpca) HmeeT HHA, uso6pawernimg Ha pmc. 405. 
XaNATepUCTRAft noummeT, LITO 1==0, nous Vi4V2, moo HH OAHH 

meAmeHHmR anexTpoH He 03,AeT nponyuleH K P sausHTHum noaem. 
ripm Vi)>V2 TOK pacTeT H npu HeuoTopom noTeHmuase AocTuraeT 
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638 	9KCIIEPIIMEHTA/1131111/3 OCHOBAHNH TEOPHH ATOMA 	XXXIX 

tiacotuottas, cooreercreytomero caynato, Roma lice saerrpow8, nuke-
aerommece 113 HHTH Hanna, yBONSITCH noueM V1  no mepe ux oceo6ow-
Henna *). 

B caynae HaammHA caeHoe Hanoi-43-40o ran B cocyHe xaparrepn- 
CTIIKa .3.0.1HCHa HMeTb Hpyron !ma. Flpn CTOJIKHOBeHHH 9J1eKTp0HOB C aTO-

mamil 911eKTp0Hbl moryr OTalaBaTb aTomam yam, sHeprim, a NOCTaT04110 
61acTpue 9J1eKTp011b1 moran 618 HOH4130BaTb aTOM. np/1 9THX yCJIOBINX I 
.3071/KHO peen° Boapacrn, 1160 K nepetnnimm sneerpoHam 71,06aB7ISHOTCH 

06pa30BaB11114eCA 110Hb1 060NX 3HaKOB, 

Kp1413aH NOIDICHa notITH peak') neepxy. 
Lte.ab nepewx °mama onncaHHoro poHa 

300 MEM 14 COCTOflaa B Onpennenum sHameHne 

250 	
noTeHunana HoHuaauMH. 

200 	M■i ONHaK0 T 

011b1Tb1 ncwasaan, 4TO xaparrepncTnea 
INaTeabH0 TIpounellemibie 

15011•1111M pa3pHKaBITHCyTCTBNHraBOBCyMeCTBeH- 

HOOT.11101aeTCHOT01114CaHHON. np14 110,a- 

100Wilala 	yCJI0B14SIX 011bITa rani, now6- 
Hue napaM pTyTH 14,apyrnx oHHorrommAx 

50111/11/1.111 MeTaaJ10B, Ham epneyto, n3o6pawellaro 

EIS 	

Ha pnc. 406 (napes rpm), T. e. pno. 
peno Bblpa/KeHHbIX 1INKOB Hpmeofl I, CO- 

O 5 10 15 V r OTBeTCTBy10111,11X 3HageHNAM ycnopmoutero 
PK. 406. XapaKTepHCTBK3 TOK3 norenunana: 4,9 8, 9,8 = (2 X 4,9) 8, 
BOINO3X 43 13aHICa n repHa B cay- 14,7 = (3 X 4,9) a. 

tfle nape plITH. 	 KpliBy10 pnc. 406 MONCHO IICTOJIKO- 

BaTb, Ilpearionowne, 4TO cytHecTeyloT 
Hea Tuna CTOAKHOBeH146 9.1e1CTp0HOB C aromamm pTyTH: 1) ynpytue 
CTOJIKHOBeH1151, KOTOpb1X 9J1eKTp0H OTCKaKNBaeT OT aroma 6e3 HO-

Tepu sHeprne H IIHIllb MeHfleT HanpasaeHne NNIICeHH51; 2) neynpyzue 
CTOJIKHOBeHHH, npm KOTOpbIX 13JIeKTpOH OtaaeT 60/11,111y10 4acm men 
KHHeTIPleCKON aneprme (111TH Hawe BCTO sHeprino) aromy H, canaon- 
TellbH0, pe3K0 yMeHbIllaeT CBOT) CKOpOCTb; aTOM npH 9TOM Hp14XJ.IINT 

B 803637/NaeHHOe COCTOHHHe. 

1-10Ka CKOpOCTb 971eKTp0Ha Meribuie 4,9 cf, CTO,TIKHOBeHHe C wromamn 
pTyTH HOCHT ynpyrHt4 Xaparlep; 3aeKTp0H He TepHeT ceoen CKOpOCTII, 

a JIHIllb mener HanpasaeHue noaera, TaK 9TO B Romig KOHNOB OH 

HoctiraeT naacrnma P. Talcum o6pa3om, HapacTanue ClIabI mica npu 
yee.11114eHHII V1  IIp0HCXONHT TaK we, Han B 9BaKyHp0BaHHOM cocyrte. 
Row V, = 4,9 8, saenrpon npeTepnenaeT Heynpyrntl nap y camon 
CeTKII N, Flp144eM y Hero OTIINMaeTCH BCH ero tonienneceae sHeprne. 
anearpolua ocTaHaeallealone H He morn HotiTH NO 1111aCT14111,1 P, TaK 

4TO TOK HaNaeT 1104TH NO Hyafl. 

*) H3J10)1{eHlle OBbITOB OtleHb CXeMaTN3Hp0BaHO: XapaKTepaCTHIC3 
He RplifIHMI BO BHHMaHHe CKOpOCTII, C KOTOpb001 9.1felapOHN 110KNNWOT 
B03510)KFlaR KOHTaKTHaff pa3HOCTb HOTe111043408 MeaCay saearpoHamn H T. A. 
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§ 2051 	 °HUTU 'bPAHKA H rEPU.A 	 639 

1-Ipn Aanbnetfulem yitenHneHHH HanpaweHna V1  alleprna,HeokoAnmaa 
Ana noa6paAeHHa aToma, npno6peTaeTca aneaTpoHom Tice na HeaoTo-
pom paccToanHH OT WENN N, HanpHMep B TO4K9 S (CM. pHc. 404). 
IlponcxoAHT Heynpyral yaap, N 9A9KTp0H TepaeT CB010 CKOpOCTb pat 
B Tonae S. Ho Taa Kati Ha Hero nporionzaeT AeacTooaava none, TO OH 

AOXOAHT AO COTKH C ameprHefl, cooTneTcuayangen paaHocTH noTeHana-
A0B mencay S H N, onaroAapa Emmy H monceT AOCTHrHyTb P: TOK Ha-
4tomeTno3pacTaTia.I1pH17 1 == 9,8 a nepoeHeynpyroecTonionorienuenpo-
HCX0anT Ha nonnyTH mewAy F H AT; ria OCTAICRITCMCH orpeame nyTH 9A9K-

Tp0H BHOBb npHoopeTeT aHepiuo, COOTBUCTByt011kytO 4,9 Bp H ycamoil 
CCTKH ucnwTaeT wropoe Heynpyroe CTOAKHOBeHHe, meAyakee K ero OCTA.- 

noume; aammTHoe none 1/2  He nponycTHT ero K P. H TOK BTOpH4H0 

ynaAeT AO Ryas H T. A. 
B '<amyl° 4opMy nepexoAnT mamprma, nopepamaaa aamaTponom H 

BOCHpHHHTA51 aTomdm pTyTH? (:)nbrr noaaawaaeT, 4T0 lapH ycnonnax, 
COOTBCTCTBylOIHMX Heynpyromy yaapy (T. e. npH ycnorom 1/;› 4,9 8), 
nap pTyTH HannHaeT CBCTHTbCH, HCHyCKAH ;ammo pTyT», Anima BOAHbl 

aoTopoR X= 2537 A. 3T0fi aninte moamu cooTmeTcTnyeT mcnycaaame 
ananTa, sampraa aoToporo aaa pa3 pamma mnepran, nepeAaHHoh anea- 

Tp0HOM LietieTBHT9.11bH0, npa )1/4.= 2537 A mmeem: 

= 6,62 • 10 -27  • 1,2 • 10 15 = 7,95 • 10 -12  spa. 

Homo B 4,9 8 cooiHeTcTayeT aHeprila aneaTpolia 

eV,= 4,80 • 10-10 
300 

 4'9 7,85 • 10 -12  spa. 

TaKHM o6paaom, neficranTembao, by = 
MTaK, npa coymapemmm aroMa pin H maearpoma, paaormanoro 

nonem B 4,9 8, aTom pTyTH npno6peTaeT AOCTaBACHH3M0 emy KHH9THW- 

cmpo meprato H npaxomT 8 8osqyawdessoe coentonsue, a nepea Hew- 

Topoe, °nein, aopoTxoe Hpema (oxono 10 -7  cea.) oTAaeT sly smeprnio 
o6paTno B HHAe cneTonoro xnaHTa. B COOTB9TCTBHH C 9THM HOT9HMHBA 

1/.1 .= 4,9 8 'muumuu nonterthuasommsdymcdenum (nepamM noTemaaan 
moaelpamenaa). 

Kpome noTeHuana nosopaAeHna 4,9 8 napw pTyTH o6Happartaam 
enlopois nornentwas B0363010.9HHH, palming 6,7 cOom6apAnponaa napon 
pTyTH aneaTpoliamm, pacnonaramunmH COOTBeTCTBylOLUMM aanacom KH-

HeTH4eCKOR aHeprind, o6HappanHaet TAKW9 Heynpyroe CTOAKHOB9HHe 

H BBACT K ncnycaammorropal OCHOBHOR AHHHH pTyTm kr= 1850 Yk(COOT- 
neTcreemo coomouterano eVt==hy).(]poecrBoBaome BToporo noTeHumana 
im036yacaeHma, He sameTHoro Ha pHC. 406, o6HapymmmeTca npH 6onee 
TIMAT9AbHOR nocTaHonae OHbITOB aToro 

11pH 171  = 10,4 B BHOBboginioaaercaoeynpyroe CTOAKHOB9HHO moo 

Tp0HOB C aTomamH naport pTyTH. 3TOT Tpepfl xpummecaan noTeraiman 
cooTmenTmyet momnaammn aroMa puTm N ammeTca itomuaamuommmAs 
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640 	9KCHEPHMENTAA6HUE OCHOBAHHA THOPHH ATOMA [rel. xxxix 

nomeuguanom, onpeAeneHHe KoToporo, Kam cKasaHo smme, ft ouno 
nepsomaganbnon Kenmo onlicusaemux pa6oT. Ha6mAeHne csegeHHs 
o6Hapylionmet npH 9TOM nossneHHe nonHoro cneKTpa pTytn. 

M3A0WeHHHe onmTu noKashmamt, 4TO aTom pTyTH MONWT npaHH-
MaTb OT 6om6apAnpymmero saeKTpona He npollssonmiwe KOAH4eCTB8 
sHeprHH, a snonHe onpeAeneHHIpm, ductcpenutue nopHHH ee. IlpHo6pe- 
Tan 9TH HOWL ATOM nepexoAHT B HOMA8 COCTOHHHH; HeKompue H3 
HFIX MH onHcann K8K nepsoe uosoymAennoe COCTOHHHe, sTopoe B03- 
RyWOHHOe COCTOHHHe, COCTOHHHe HOHH3MOH. THKHM o6pasom, pas-
aligHble COCTOMIHR, B xoTopux MODMT HWCORHT6CH atom, HmuoT 
KpeTHuft xapaKTep. 

AIMAOTH4HHe OHUTE.1 6NAH BUROAHeIMA H C ApyrHmn aTomamm, 
B nepsylo oKepeAb C OaH0aTOMMWMH onaropoximmn rasamx Oie, Ne, 
n Ap.) H napamH ORHOBTOMMAX meTannos. Bce OHH npnsenn K maim we 
pesynbTaTam H HO3BOAHAH yCTaHOBHT6 AAR 9THX aTOMOB sHaveHns sHep-
rim,neo6xoAnmme Ann nepesoAa aToma H3 oAHoro yCTOR4HBOr0 COCTOH-
HIM B Apyroe. 

liampums OlteHKa ray6oKoH BaWHOCTH 9THX OrHATOB Ann TeopHH) 
aToma cAenum camHm Bopom, noAKepalysmnm, 4TO 9TH 011bITH OROCHO-
eueama rtinoTesy o AncKpeTHux CTaKHOHapHMX COCTOMIHRX aTOM8. B.op 
TIMM 8npH paccmoTpumn noAo6nmx onmTos eAsa AH MOHCHO OCBO-
ROAHT6CH OT snevaTnerum, 4TO MN nmeem B MIX Aeno c HenocpeAcmen-
HMM H neaasncnmum ROKEMBNeA6CTBOM peanwiocTH ocoomx cTaimioHap- 
HUX COCTOMIHR, K Hpe.8110.80>K8HHIO 0 CyliteCTBOBaHHH Kotopmx Hac 
npmenn 38KOHOMepHOCTH cepnanmimx cneKTpos),. 

§ 206. llocaeAoBaTeamme Boa6plimerme cnexTpaninix AHHHR 

COrAaCHO npeAcTasnemum Bopa KamAmn axT HOWCKMINH COOTBeT-
cTeyeT nepexoAy RaHHOr0 aToma H3 ORHOr0 COCTOHHHH B Apyroe, T. e. 
COCTOHT B HanyveHHH oduod-edunctneennoti CIMKTNALMOR AHHHH. 
tot KaK mw o6mgHo na6nmAaem HcnycKaHne mnorlimn aTomamH AanHoro 
semecTsa oAnospemeHHo, npulem °Aim atom ncnycKaeT oAHy, a Apyron 
B TO HIM 'Tema apyry10 AHHHM cepHH, TO 06114HO H Haftoaaetcs 110/1- 
Hug cnelcrp aToma. 

flo KAHCCH4eCKHM npeAcTasneHnsm, Hao6opoT, sneKtpoHm Kawaoro 
otAenmforo aToma cosepLuamT CAOHOille Kone6aHHH, T. e. HCHyCKMOT 
CAO)KMAR CBeTOBOR nmnyabc, KoTopull npn nomoutH cneKTpanbHmx npn-
6opos pasnaraeTcm HWAH Ha OTReA6H6le AHHHH. iIpyrnmH CAOMMH, Bea 
cneKTp mcnycKaetcs KVKAUM OT4eA6HNM WrOMOM cpasy. ■Ins nposepim 
TOFO, Kaxoe H3 RByX flpeRCT8BAEHHR COOTB8TCTByeT rteRCTBHTeA6HOCTH, 
MU He MO)KeM, KOHe4H0, Hp0H3BeCTH Ha6mAeHne oAHoro-eAHHcTsennoro 
8TOMB. 0.8FMKO OKa361888TCH BO3MOHCHUM HOCTaBHT6 BCe aTOMM Hairier° 

BellTeCTB8 B TaKHe yCAOBHH, 4TO BCe OHM CMOryT HCHyCK8T6, eCAH HpeR-
cTaeneemi Sopa COOTBeTCTByMT AOCTEHTeA6HOCTH, COMy H Ty WMANNUM. 
AAR sToro HaAo 6mno 6u Hp0H3BORHT6 B03630KBeHHe aToma soAopoAa, 
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§ 266J nOC11EAOBATEA6HOE BOHYWAERHE CREKTPAAIAINX AHHHn 	641 

aanpumep,Tax, 4TO6M aTOMN ero He moraa nonyva-re 9Heprii6oamnen, 
mem Er —ollepraa aTOMa B nepBOM B036yWaeHHOM COCTOHHHH. B 9THX 

yCAOBIBIX BO3MOWHO, HO Bopy, aa.areaxe TOAbK0 OAHOH-eAMICTBeHHOR 

AHHHH, HMeHHO nepaoil AHHHH cepax flanmaxa. 
B 06MIIHNX yCJIOUISIX onbITa MN ao36ywaaem BeCb cnexTp Beulecma 

cpaay. Bnpovem, yze JIABHO 6uaa H3BeCTHa BO3MOWHOCTb B036yA,AeHHH 

AyrOBNX Annag cneaTpa 6e3 B036yWAeHn51 HCKpOBNX era AHHHfi. MK 

KaK acxposue AHHHH CyTb AHHHH, acnycxaemue aoHama, a He aTOMaMH 

aemecTea, TO AAA aoa6picaelula ayroaoro rneaTpa He06X0AHMO CC:GA.8Tb 

TaKHe yCJI0BHA 8036yWACHHH, npa KOTOpNX HOHH3anHH xe nee mecTa 
HAN npONCX0AHT AMR) B caa6oft cTenexa. aTO OCylHeCTBAHeTCH, HanpH-

Mep, B 60Abnlen HAM Mel-11)111a cTeneHH npH BHeCeHMH H3raem0C0 Buie-
rTna B saeaTpayecaylo ayry HAIL elite Ay4Hle, B nAaMH COpeAKH Bynseaa, 
rue sHepraa, r0o6ukaemaa aTomy, o6bomo 6usaeT neaorTaToua AAA ero 

PHC. 407, lige:mama rneaTpaabaux ARIBA aTOMOB 
npN H03Cy/WWWW 9AeripOWIMMH popamn. 

NOHH3aHHH. AleTom 'DpaHKa H repua — 6om6apaxpoaaa aTOMOB 9.1eK- 

TpOnaMil OnpeAeAeHHOH CKOpOCTH — 11031301MT BeCbMa TO4HO peryAllp0- 

BaTbKOAHIWCTBO sxepraa, c000luaemon aroMy, H B COOTBeTCTBHM C 9THM 

ynpaansab soa6paaeHaem aToma: yaaeTca, noa6apaa CKOpOCTb 6om6apax- 
pyxnuax 9AeKTp0110B, BN3NBaTb nOHBACHHe TeX HAN NHMX AHHHfi aTOM-

HOCO CneKTpa. 
(:XeMa TaK0r0 OnNTa W104He COOTBeTCTByeT yCJI0BHHM OnIATa CppaHKa 

H repua H MOWeT 6bITb OCyilleCTBAeHa, KaK, HanpHMep, H306paWeHO Ha 

par.-407. BOAJIOn Cmccaememum aeulecTaom yao6xoCILeAaTb H3 KBapHa 

C TeM, MTOON 1-186/1104aTb H yabTpaeponeToeue JIHHHH. YCK0p51101.Hee 

none V HaKAAANBaeTCH MeWAy HHTbW F H CeTKOH N, n AaBfleHHe rasa 

BbloHpaeTCH TaKHM, 4T06bI A.AHHa cao6oaHoro npo6era sneaTpoxa 6uaa 
60Ablile paCCTOHHHH FN. TaKHM 06pa30M, BepOHTHOCTb CTOAKHOBeHHH 

9AeKTp0Ha C aTOMaMH Ca3a Ha nyTH FN OKa3MBaeTCH MaJla, H GOALADMH-

CTBO 94eKTp0HOB BUXOAHT 3a CeTKy N CO CKOpOCT610, COOTBeTCTBy10- 

Meg V BOAbTaM. 1-1660AbLUHe pa3AIPIHR, umicamme OT HaIMAbHOil CKO-

pOCTH, C KOTOpa 9AeKTpOHN nomplaamT HimAF,morrObabycipaHelibi 

11,0flOJIMITealaHliMycipotlasom. C.TaAKHBaHCb C aTomamil mina 6Eulamia, 

aneaTpoHu a036paaatoT Te HAN HHHe CneKTpaAbHMe AHHIAH B 3aBHCH-

MOCTH OT BeAHHHHN V, H H3Ay4aeMNH CneKTp HaCIAWAaeTCH B CneKTp0- 

41 38K. 2178. r. C. Jlaucdepr 
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PHC. 408. ❑ocae,gosaTeabHoe Boa6picAemie 
crtelerpaabrun JIMWR aTonta pun' trim yse- 
mmemm sileprmm 6om6ap4mpylmgmx snex- 

TpoHoB: a —npu 8,7 snenpon-sonwra; 
6 — lipm 9,7 9AeXTp0H-BOAbTa. 

642 	91COMPHMEHTAAMWIE OCHOBAHHH TEOPHH ATOMA frn. )txxix 

rpacpe Sp. PHC. 408 nonaablaaeT cnexTp pTyTH, noarmembill B OHM-
cbleaemmx ye.TIOMISIX npH 6om6apaspoane 9/1eKTp0HaMH C sHeprHell 
8,7 9AeKTp0H-BOAbT (wain cnewrp) 14 9,7 9.11eKTp0H-BOAbT (npassin 
CrIeKTp). 143 CHHMKa HCHO, 4TO BO BTOpOM cane nociansieTca pan 
HOBNX /IRMA, npHHannemainsx cnewrpy pTyTH, HO He Boa6ymutuo-
LHHXCH Spit He.aocTaTne sHepruit CO CTOpOHN 60M6aRailpy10111,HX saex-
Tp0HOB. 3anoaHHB cocyn napalm pTyTH H HaAOHOW pa3HOCTb HOTe11- 
1411aA0B V = 4,9 8, MM nonynaem onny-eninicraeHnylo JIHHMIO pTymoro 

cnexTpa, HMeHHO 	2537 A. lipm V= 6,7 /3, npome sToti A111114H, moweT 
611Tb nonynena npyraa xapawrep- 

Han AHHHH pTyTH a = 1850 A, 
a lipm V = 10,4 8 HacTynaeT 
HOHH3a1414$1 napos pTyTH H Hcny-
cmeTca Beab ee cnexrp. TaKHM 
o6pasom, 110AHOCTMO nmsep-
mcnaeTal niacin Teoplin bopa 
OTHOCHTeAbH0 xapaxTepa ucny-
acautia annennaToro cnexTpa, 
BbIBOB, peaxo oTailnalow,Hilca 
OTnpeacramemat niraccwiecicon 
TeopHH. 

T04H0 Talc ace H B aonpoce 
o Am/low/mu cHeTa 60p0BCKa51 
TeOpHB ElpHBOBIIT K 3a101104e-

HHAM, cornacylolnamca C OIINTOM 
H pawbacHaloununexoTopoe He-
nopaaymentle, noannalowee npH 
HCTOAKOBaHIM 	9THX 011131T011 
C KAaCCH4eCKOR TOLIKH aperma. 

OCHOBHOR 3aKOH, C1013b1Ba10- 

Lang HalyCKaTeAbHy10 CII0C06- 
HOCTb aToma C ero nornoinaTeabrion CHOCO6HOCTbIO, eCTb saxcni Kmpxrocpa, 
coraacno KOTOpOMy nornoinaTenbHasi H ticnycKaTenbHaa CHOCO6HOCTH spit 
aanalmon TemnepaType nponopu.HoHanbHu npyr npyry. 3TOT aaxori npen-
CTaBASIOT co6o11 C nnaccwiecnoil TO4KH apernia ecTeCTBeHHoe CAeACTBHe 
oomero noaoweHHa 0 peaoHaHce waileoaTeimnbix CHCTeM. Hcxojn H3 
HpeAcTaitnetum, 4TO mcnycKaHHe naHnotl moHoxpomanolecnon JIHHHH 
nacToTm v npennorlaraeT cyntecTaosaime B aTome naxoro-To 00414AAH-
Topa nation 4aCTOTN, MN, eCTeCTBeHHO, flpHX0/111M K o6 -bacHeruo 110-- 
rnouterum Toil ace 4aCTOTN, Haxonanteilca B peamiance C ynomaHyTsim 
OCHHAAHT0p0M. O6BSICHeHHe cppaynrocpepoabix AHHHR, 011b1TbI C CaMO-
o6pau.temiem cnexTpailbnux .1114Hmit IWAMOTO' xopoummn HarnocTpauHamm 
nor° aaxoria. 

OnHaxo, eCJIH cpaaHHTb, Hanimmep, noraoulaTeabnylo cnoco6Hocm 
napoB pTyTH npH KOMHaTHOR TemnepaType C HX HanyvaTeabHott cnoco6- 
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§ 206] HOGABAOBATE/MHOB BO3BYHCAEHHE 011BKTPAAbHbIX AMA 	643 

HOCT610, TO M6I oftapyomm caoeo6paanue OCO6eHHOCTH. napbl pTyTH 
npil ocomamon xemnepaxype npanntmecnn AHIlleHb1 CHOCO6HOCTH TOBAO- 

BOTO H3J1)1eH051, B TO ape= KaK OHM one= HHTeHCHBHO noroomatox 

=lump= JIHHHH pxymoro cnemxpa, a HMeHHO, a= 2537A H X 1850 A. 

npH 110861111eHHH remnepairypb/ napes pTyTH noctenemm paw:moults 
CHOCO6HOCTI, Fryrnoro napa K ucnycnammo yKa3aHH61X AHHHH, HO clomp-
spemenno 110HBACIeTCH H C110C06HOCTI3 K noroomennto pan opyrmx /11111146 

pumoro cnenna. TOAIDKO ripm AOCTaT0 1010 Bb1COKOH Temneparype 

=pop Mbl 63/nem HMeTb HOpMaAbHy10 KapTHHy pannopecna meamy many-
nalomen H mcnycnatomet1 CHOCO6HOCTHMH pTyTH01-0 napa AAA BCeX AH11169 

ClIeKTpa B COTAaCHH C 3aKOHOM KIWX1'04/a• 

Te01914H Bopa aux cosepineHHO mice HCTOJIKOBaHHe 3aKoHy KHp/CT0413 

pa3pethaeT yKa3aHHoe 33Tpyil,HeHHe. Pb ycoopnth Bopa comple'r, 11TO 

110r11011.1eHHe aTOMOM 9Hepr1114 MO)KCT 11p0HCX0AHTE. AHWb nommomn, 
paBHEIMH paanocm 9HeprHH aTOMa B AByX CTall,H0HapHbIX COCTOHHHHX, 

E2 — El, npmem aTOM nepexoaT 113 COCTOHHHH E1 B COCTOHHHe E 2 . 

MaCTOTa V noraounaemoro npn xanom nponecce cBeTa onpeounacs H3 

yCJI0B1151 	= E2— E1. Cpamilmaa 9TO COOTHOUleflHe CO BTOpb1M yC.110 - 

tata amoAt MOH:eT 110rJ10111,aTb H lialyCKM 

aptly H Ty We 4a0TOTy. C TO4KH open= 
npeonanommn Sopa aTOM, HaX0AHCb B CO- 4eCKHX ypormeit, nosier/mown 
CTOHHHH E1 , 110N1011.1aeT HeKOTOpy10 4a- KBAHT0By10 mcrepopexamno 
CTOTy v H IlepeXOAHT B COCTOHHHe E2 . ,11,411 	paxolla Knproclia. 
ncnycnamm Me. 9TOH MaCTOTIA OH 110/1/KeH 

npedeapume.otto HaX0AHTI,CH B COCTOSIHHH E2 H 110 HCrlycKaHH14 ee =pc-
X0,t1,HTb B COCTOHHHe E1 . TaKHM 06pa30M, AAA 110r1101111eHHH H HCHyCKa-

HHH MINOR H TON /Re 4aCTOTH He06X0AHMIDI ABa pa3IMIX coctnoAttout 
aTOMa. STO 03Ha4aeT, 4TO eC.314 Mbl HMeeM CO6paHHe aTOMOB HOpMallb-

HOM, HeB036)0KAeHHOM COCTOHHHH, TO OHM He M0ryT HCElyCKaTb caeca, 

a IION10111,a1OT He 11106y10 AHHHICI CHeKTpa aaHHOTO aTOMa, a TOAbK0 Te 

• HHX, KOTOpble HCflyCKalOTCH 1113H B03BpallteHHH B0363011,00HHOra aTOMa 

B 9TO Hopmanbtme, HeB036)/HCAeHHOe COCTOHHHe. 

rpalnitiecKoe aso6palgerme CHCTeMbl 911epremecim ypotwen, COOT-

BeTCTBy10111,14X pa3/1/01141AM COCTOAHHAM aTOMa (pm. 409), nosier/Hex CKa-

3aHHOe. JIMHHA )11 MO)KeT HON101.11,aTbCH TOAbK0 TeMH aTOMaMH, KOTOlible 

HEIXOAHTCH B COCTOHHHH, COOTBeTCTBy101111eM 9HepreTH4eCKOMy yp0B1110 I; 

mem Bopa, MIA BILAHM, 4T0 a6cop6npyemaa 
11aCTOTa v paBHa TON 4aCTOTe, KOTOpy10 

cnoco6en mcnycnam atom H1314 nepexopm 
H3 COCTOHHHH E2  B COCTOHHHe El . 'TaKOBO 

14CTOAKOBaHHe 3aKOHa K1113XFOCka C 60p0B-

CKOH TO4KH aperum. 
ara mumplipeTanno 3aKOHa KlipXr04)a 

CyllteCTBeHHO 0141144aeTCH OT ero HCTOAKO- 

BaHHH C KllacCHLIecKOH (pe30HaHCHOH) TO4KH 

3peHHH. C KAaCCIPleCKOH TO4KH 3peHlifl dart- 

4 

24 

3 

2 A  

2, 

Pnc. 409. 	Cxema 	simprem- 
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644 	9KCIIEPHMEHTA/IbHblE OCHOBAHMA TEOPHH ATOMA 	FM. XXXIX 

ra 	JIHHHA MO)KeT mcnycearbca MOANCO mesa amomasu, Horopme 
HaX011,ATefl B COCTOSIHHH 2. COOTBeTeTBeHHIle emu:Nei-mg OTHOCSITCH 
K JIHHHH A2: ,a/151 ee ncnycealma HaA6 nepencrn arom B COCTOAHHe 3, 
BaS1 ee nornonienna Ham) HAUTE aromm B COCTOCIHMH 2. B o6bounlx 
ycnoemax rpomamoe 60.413111MICTBO aTOMOB HaX0,11,MTC51 B COCTORHHII / 
(HOpMaabH0e, Heeo36pmeHHoe COCTOSIHMe). 1109TOMy B cnerrpe norao-
imam rakoro Herlo36y)mennoro napa 6yArr Ha61110,aaTECH aHHHH 
H X2, HO He 6yaeT aHHH11 A2, A4 II T. A. 143/10HCeHHOe CTOHT B 110/1HOM 
coreacum C 011bITOM• B Hexoroptex carmax Truro( COaaaTb B nape 
raeoe 60.41,1110e K0/1144eCTBO ao36yemeHublx aTOMOB, ceaxcem, B COCTOSI- 
HHH 2 (Hanpnmep npm nponyceamm saewrpHoeceoro paapsom), LITO 
B cneerpe nornomenHe BIACTTISIT C AOC TaTO4H06 HFITeHCHBHOCTI710 H 
JIHHHII A2 H A4, HO MINNA X5 noramarbce npaernmecxe He finer. 
B 9THX ye/108MAX H yAaeanocE, Imo/moan anaeme orpnlareabHoti 
Aucnepcm (cm. § 149, ,a). 

§ 207. Pe3mraucHoe ms.nyverme 

lloraomeme moHoxpomarmeceoro ceera aromamm napa Hail ra3a 
coo6uraer normawoutemy aromy onpeuneHHuti aanac meprm. Ileum- 
Aysi, B emu COCTO5IHMH OKa3b1BaeTC51 arom B pe3yabrare TaKOTO B03- 
11,enCTBH51, ByA (1904-1905 rr.) ocymecrem Caeay10111,14H 011b1T(pvic. 410). 

B 9BaKy11130BaHHIAH 6aJlJIOH 0 
L 	 613.3 nomeateH xycomee me- 

-----7- -- 

— 	
_ _ ....--- 	1 , --.... 	,..ore rmarnecHoro mum, H 6a/1 - "C. 	 II '41 	J1OH 614.3 Harper TaK, 4TO OH 

. 	3a110/IHR/ICSI Ilapamli HaTp1I51. .... 

CBeT OT ropmeH, B KOTO- 
pylo seeneHa noeapemaa 

PHC. 410. Cxema 0111ATOB HO peacHialicHomy COab H acoropaa HHTeliCHBHO 
mcnycHaeT acenTme JIHHHH 
H D2 Harpme, HanpaBMIRCH 

npa nomonin JIMH3131 L Ha cocyA G. Ha nyrn nmammx nyHeR napu 
B cocyAe Hampniam CBeTLITEC51 ACe/ITIAM CBeTOM, cneerpocHonHoecaoe 
HccaemmaHne eoroporo noammo, 4TO OH COCTOHT Tatoxe 143 WeaTIAX 

xaparrepHhix Rag cnelapa HaTpHa (AA 5896 A /I AA 5890 A). 
11p0 11061,1111e11HH remneparypm cocym, T. e. npm yeeatneHnn IMOTHOCTH 
napa, ceeoeHme crsirmeaerce K mecry exua nymea, npeepaniamb e cee- 
meme TOHKOTO noeepxHocTuoro CaOS1. 3TO nocaemee 5113.11eHHe o6ycnoe-
Ameaerce yeeaumetthem nornoweHm AHHH8 H D2 HO mepe BO3paCTaHMS1 
IIJIOTHOCTH napa Harpfta, TaK 4TO so36pmaloututt CBeT nepecTaeT npo-
HilKaTb B ray6b cocyAa. HpH 9TOM 06e /114HH14, H D2, C.IIHMUOTC51. 

AHanoremnoe anticline ByA Ha6.no,aan H B napax prym, npnmem 
B 9TOM curiae BoarSymmeurneft CBeT COCTOHT H3 J1HHHH prynt =-- 2537 A. 
Ro 	cocyA' c napamn AomeeH 6bub Ca,exall H3 Keapea H 

0000.00 
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645 
§ 2071 	 PE30HAHCHOB H3AY4EHHE 

HHKOM Hosoymnewtg AORANA. 6MTb pTyTHan AHHHA, mcnycgaemag, Hanoi(' 

mep, pTyTnon tomonesoft aamnon, ropgweg B TAKNX yCAOBHHX, non 
2 

KOTOpNXBosopimatoinas AHHHH a = 2537 A AOCTATO4H0 pesxa H mreH- 

CHBIla (HCKAKMeHO nornoutemw sosoymnatowen AHHHH 6onee X0A0A-

MAMH CAOHMH twos pTyTH, morymmn CKOHAATE, CH B nepwpeongecHog 

4ACTH paspnita). KaaeTca HA6JHOAaTb Hcnycgamie H wropog AHHHH pTyTti 

A = 1850 A, KOTONA ropauto cnnsnee nornowaeTcg H Ha6moneHne 

goTopog nosTomy 3HA4ITeAbH0 ToynHee. 
BHOCAUCTBHH 9TH Hafttonumg &inn pacnpocTpaHeHu H Ha noyrne 

9AeMeHTb1; HecomHeHno, 4T0 onuT BO3MOWell C A106bIM sewecTgom, XOTH 

npagmwecHn H3-3a Toyntiocnt non6opa nonmonmero HCTO4HHKa B03- 

630KAeHMI H BCAUCTBHe cHnsHoro nornoweHwi COOTBeTCTByfOMHX AHHHH 

ocywecTeneHne MINTa MONWT OIMBATbCA 3aTpyAHHTeAbHUM. 

I4CTOAKOBAHHe onbiTa, npagenwee K TOMy, 4T0 ABACHHe 6uno 

IMMO cpeaouartenum umylenueA:x>, AOKOHAOCK Ha KAACCH4eCKNX 

npencTasnenHgx 0 pesonauce (cosnanowe nepHonog) Hosoymnalowero 

cseTa H goaoymnaemoro aroMa, B pesynbTaTe KOTOpOTO 9TOT Houten-

mmn nprixOnHT B CHAbH0e xone6amte H CTAHOBHTCA camocTogTenbnum 

HCTO4HHKOM cooTseTcTspowero HsnymeHug. B03MONCHN, KOHe4H0, cny-

gavt, soma nornontwown aTom neoenacT CHOW 9HepTM0 0KpyWAJOM1M 

aTomam panee, nem amnnwryna ero gone6awm nolw6peTeT sameTHod 

snatieHne, T. e. paHee, nem pesoHaHcHoe sonynemie ero nocTHrHeT na-

6wonaemoR BeAMMMA. B TaKOM cnytwe OHO ycgommeT OT na6wonetting 

H 944eKT nornowemot cseTa caeneTcg K. HarpegaHnto ncero rasa. 

OLMBHAHO, 4TO TaKHe ABAeHHH 6y3yT HMeTb MCCTO, Horna cymecuilyeT 
otabnoe ssammoneftcTaite memny ompywatonwmg aTomamsr, Hanpumeo, 

Kona BeAHKA HAOTHOCTb napa HIM K Hemy nonmewan nocTopownIR 

ras AOCTATO4HOfi HAOTHOCTH. sqefiCTBHTeAKHO, npu sTnx yCAOBHAX cam- .  

rine snagHTenbHo cna6eeT HAH name COBCCM nponanatT (nowtemue cge-

4eHH51). Tag, ecmi K napy pTyTn, Hmetouiemy nasneHne OKOJIO 0,001 .HAt 

H o6Hapymuswowemy xopoluo gupameHHoe peaoHancooe csegenne, 
no6ams swoon non nag:let-mem 0,2 mm, HHTeHCHBHOCTb CBegeHHA 

na.aaeT sngoe; Firm Ocothwem nasnemm Boaopoaa csemeHne ocna6etwer 
COOTBCTCTBCHHO CHAKHee. AHAAOTH4H0 neticTarca N A06aBKH npyrnx 

ramps, XOTH KOAH4eCTBO, He06X0AHM0e AAA ocna6nenng CBe4eHHA 190,80e, 

3ABHCHT OT nonpoau mo6angemoro rasa, gag noxasusaeT nonsonnmag 

3,AeCK Ta6nwta. 

ra 3 
	 H2 I 0) I CO2 I H20 I Ar 

,aalmenae npurdecm, aeo6xofimmoe 
Ana ocna6nemin apsioe pe3o-
naucaoro caegenaa prrni (a MAI 

pT. CT 	  0,2 
	

0,35 
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646 	9RCKEPHMEFITAAbRbIE OCHOBARFIR TEOPHH ATOMA 	!TA. XXXIX 

C TOMKH 3peHHH Teopmm Bopa peaoHaHcHoe caeneHme, Talc KaK 
H aamoH 1(nparocim, mmeeT HHOC mcroaaoaaHme, mem no maccmecattm 
TIpeACTithAeHHAM. Florncomettme CBeTa 9aCTOT131 v COOTBeTCTByeT coo6ute-
HHIO aTOMy 9HeprHH B KQ.11114eCTBe hv, 6aaronapa nemy aTom nepexonmT 
B aoaoymcneHmoe COCTOSIHHe C atteprmeftE2 rite  EL — snep- 
rNH ero nepaoHanaabmoro commits!. CoraacHo cxeme pmc. 409, arom 
nepeRneT B COCTOHHHe 2. Bynymm npenocTameHHum camomy ce6e, OH 
pepHeTca B nepaoHanaabHoecocToinime,6onee6enmoe atlepricenic noTomy 

60nee ytroftwaoe, OTAaB H36b&TOK sneprtot 
B Mae nugget-ma, KOTopoe COTAaCHO BTO- 
pomy nocTy.rtaTy Bopa H 6yneT HmeTb 
CTOTy V, T. e. 6yner HMeTb xapamTep pe-
aollatickoro. To 06CT0SITeAbCTBO, 9TO peso-
HaHcHoe manyttemte HaTpHS1 COCTOHT H3 myx 
AHHHR, ACIKa3b1BaeT, 9T0 aTom H3TpHS1 MO-
HUT cyutecTaoaaTb B nap( AMCKpetHblX, 
6J1H3KHX no strepram COCTORHHHX, KaK no-
Immo Ha pHC. 411. 

ATOM, nor/comma CBeT, OCTaeTCH 

Poe 411. Cxema smeprenne- B 9TOM Boa6pKaeomom COCTORHHH B Te4e-
CRUX yposmeit aroma oarpeR, HNC HenoToporo apeateHm. FlpH KOM0111/1 
noneosoonon BO3HHICHOReHlie pa3/1149111,1X MeTOROB HCCAeal0BaH1151 plasm& Ay 6ner0a B mcnycloome H no- 

rnomeom 	 onpenetorrb 9T0 }Tema. OHO pa3/114 11110 
A/111 xamcnoro COCTORHHH aatmoro aroma H, 
KOHe9110, paankomo AAR paallux BTOMOB. 

B oftem, Spew' 9TO paBHO IlpH6J1113HTeAbH0 10 -8  cm., mHorna He- 
CK0a6K0 60.16111e. OTAeabHble COCTOHHHH xapaaTepmaytoTca CTOJIb 601113- 
MOH yCTOR9HBOCTbI0, 9TO aTOMM moryT OCTaBaTbCTI B HHX ropasno 60nb- 
'Hee apeata, notca Ram-m*16p', 'welcome aoaneficTame He 3aCTaBHT MX 
MARIN H3 aToro COCTOHHHH. COCTOHHHH 9TH HOCRT Ha3BaHHe Atentacma-
611.4bIlUX H 60.111,1110T0 HenocpmcmeHttoro aHaveHmst B manynettam caeTa 
He mmetoT, H60 13131X0A H3 Ta101X COCTOHHHH, COI1p0BOHCAalOIKHRCH Ha/1y-
9ermen, coaepwaeTca cpaaHmTeabHo penao. OKHaK0 OHH KOCBeHHO mrparoT 
6onbutylo poab, CflOCO6CTByR HaKOIMeHMO aTOMOB B TaKHX npomemcyTon-
MAX COCTORHHRX H nous' B03M0ACHb1M noraolgeome TeX KAHH BOAH, KO-
Topme nepeaortaT aTom B emte 6aaee 6oraTue atieprmeft COCTOHHHH. 
TaKHM o6pasom, ynaeTca 1106/110KaTb nornouteHme AHHHR, COOTBeTCTBy10- 
1HHX nepexony memcny 11113/111911b1M1/ COCTORHHHMH aTOMa, 60/fee BbICOKHMR, 
mem octommoe. PaaHoo6paanettume OKb/Tb1 noxasanH, Hanpmmep, BO3MONC-
HOCTb artynenstantozo sogymcaeHHH aToma, T. e. BO3MOHOIOCTb nocTe-
neHHoro HaR011.11eHR51 B Hem sHepriot nyTeM nocnenosaTeabHoro norao-
mama Aux panuituoix KBBHTOB. BbIA o6HapymceH 'mime pan apyrmx 
CX0A111,1X HBAeRHR. Bce 9TH 011b1Tb1, '1pm:1o/tom-me p33/1114111HMR acc.aeno-
Bareaamm, otcaaanHcb B npeeocxonHom corattom C npoacaaaaHmshos 
TeOpItH Sopa- 
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§ 206] 	AAHTBAbHOCTb BO3BYWAEHHOr0 COOTORHHA 	 647 

§ 208. 2LABTBABHOCTI) noa6ymcneHHoro COCTOAHNS 

&Me, B § 151, mu ynomHHanH o6 onuTax 1314Ha, CAy)KMBLUNX Staff 

HenocpeAcTneHnoro HamepeHHa AAHTeAbHOCTH CBeveHHR aTOMOB, nocTa-
BneHHUX B ycnoms, morAa caegenHe HX He HapymeTca HUBICHMH 

noamylnaroummH KegCTBHRmH. 

II0AyMeHHble,9THM meToAom aHatieHHa t, noxasuaamme, B TegeHme 
xaxoro npemeHH HHTCHCHBHOCTE. CBeVeHHA naAaeT B e paa, nprinnmanHcb 
aa mepy ecTecTneHHoro 3aTyXaHHA atoma no nxcnoneHuHanbHomy amoHy 
1==.4e--tft. IlpH 9TOM npeAnonaranoch, VTO ace sosoyamernme aTomu 
HaVHHalOT caoe HanytieHHe HenocpeAcTneHHo nom noaoynmeHms H many-
gam Henpepuntio, TaK 9TO Haonximemoe cnaAaHHe alma HHTeHCHBHO-

CTH CBeVeHBA eCTb peaynbTaT nocTeneHHoro cnaAvala HHTeHCHBHOCTH 

H3AyveaHR xamonro aToma. 
C TOWN apernia npeActaanemift, newanna B OCHOBe TeopHH Bopa, 

anneHme ncnycxaHHa ceeTa OTAeabHUM aTomom Hp0HCX0AHT B peaynh-
TaTe nepexcaa H3 OAHU() cTanHoHapnoro COCTORHHR B Apyroe, nmem 
npeAnonaraeTca,mto Taxon nepexoAnpoHcxoAnTnpuTHgeammrHoxenno, 
H6o ace npomewyTomHue COCTOAHHA aToma HeyCTOHVHBN. C 9TOR TOVKH 

apelma nocteneHHoe ocna6neHHe caegenHa HmeeT HHon cmucn. .3.0A-

WHIA KOHyCTHTb, VTO nosoyncaeHHun aTom moweT OCTaBaTbCA HexoTopoe 
npema B COCTORHHH noa6yamelma. Rona He npomohAeT aKT nepexoAa 

Apyroe cTanHoHapHoe comname, conponowaamnialca HanygeHmem. 
Camun nepexoA npoHcxoAHT mrHoneHHo, HO 'venni npeouaaHHa anima 
B B030yWagHHOm COCTORHHH mowet 6uTb 6onee HAN meHee AAHTeAb- 

'Ham. 
gBAeHHe HCHyCKaHlifi CBeTa Hmeet xapaxTep CTaTHCTHReCKOPO npo- 

necca, noAo6Ho anneHHE paAHoaxTHamoro pacnaAa. KancAuft noa6y)x- 
AeHHuftatomxapaxTepHayeTcaonpeAenenHoftnepoinnoublomcnycxaHmsa, 
He 3aBHCMHeg OT Toro, CK0AbK0 npemeHH OH npo6un B B030yWAeHHOM 

COCTORHHH. B 9TOM cnytiae HameHenne EIHCAa noatoymmeHHux aTOMOB 

C Tetlemnem apemeHH AonwHo Hp0HCX0AHTb KO aaxoHy 

n=noe - ‘4, 	 '(208.1) 

rile no-- LIFICAO nosoyamerniux aTOMOB B Havant:A-tuft MOMeHT, COOTBeT- 

CTByKnAHR t==0. IlpOKOA)KHTeAbHOCTb CyliteCTBOBaHHR B B030pKaeHHOm 

COCTOHHHH AAR paanimux aTOMOB paanima, HO cpeomno AAHTeAbHOCTb 

B030piXaeHHOrOCOCTOAHHR0yKeT HmeTb onpeAeneHHoemageHme,aHmeHmo 
1 
--. 	 CTaTHCTHVeCKaR aeinunnia H npHHHmaetca 3a xaparcepacTHxy 
a 

1 
cleurneAbnocinu aoa6yameHHoro COCTOBHHAH0603HaVaeTCR tiepea 

a 

(CM. ynpaathenue 2290). Tax xax HHTeHCHBHOCTb H3ArieHHA CHCTeMbl 

nponoputtomanmia ucay Hmemlamxcm Immo BOApiaBAHMX aTOMOB, 

TO, cneAonaTenbHo, HHTeHCHBHOCTb H3AyMeHHA Acomma y6unaTb no Ta- 
Komy xce sacnoHennHanbtiomy Balcony, T. e. no aaloaxy 	/oe - it% 
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648 	9KcnEpmmEHTAAhnit, OCHOBAHHA TEOPHH ATOMA 	[ra. )(XXIX 

TOKHM o6pa3om, H3 coo6pawennti KBOHTOBON Teopuu mcnycuunis caeTa 
MBI npukoaum K TaKOMy we auxoHy ecTecTneHHoro aaTyxaHnn, - uau H 
H3 KAOCCH4eCKHX coo6pawennft. Ho B TO spe' KBK xaaccumeciadt 
nponeccaaTyxamm xapauTepHsonaa kawilun OTaeabHME aToM r n KB3HT0- 
BOP Teopun OH noaymaeTcn CTOTHCTH4eCKH AAA neaoR conouynnocTm 
3TOMOB. 

TOKHM 06pa3om, B BOBHCHMOCTH OT TOFO, paccmaTpunaem AN MU 
npouecc HBAyaeHHA KABCCH4eCKA HAN B pamuax KBOHTOBIAX npencTan-
nenini, nana H Ta we BeAH4HHO T caymmT AAA cinema,' dAurneAbnocma 
npolvcca U3AiNeHUR (3OTAPHBBHEA H3Ay4eHHA) aToma HAN AAA MISCH 
asatnemmocmu ego ma6yowdenum cocmonuisn (aananaunanna many- 

Kpome meToaa BHHa, cymecTnyloT H Apyrne cn0006u Henocpna-
cTnenHoro onpeneaeHna BeAHUHN T. 

§ 209. Bo36pimelme cseqemin Harpeparimem 

Team' Bopa 1103BOAACT 113Th ACH0e HCTOAKOBOHHe MHOPO4HCAeHHUM 
onuTam no no36ywnenino anemia B napax, BBOAHMUX B mama raao-
BOR ropeaun. 

BBeAeM B 6ecnneTnoe naama oynaenoncuoti ropeuxn nape uauoro-
au6o meTaaaa; nponnTaem, nanpumep, xycoveu acOecTa pacTnopom 'Lao- 
pncToro CTPOHUHH H BHeCeM IIKOR OTHAb B imams' ropezun. !IMMO 
Mc/MITCH B xpacHuft nneT, H Ha0monenue up' nomcann cnempocicona 
o6HapywnT npncyTcume AHHHH CTp0HUMA A = 6892 klin ARMIN xxopa, 
HE apyrne ANNAN CTp0HBHA Hpit 3TOM He o6Hapymnalcacn. Boo&ne 
rOBOpH, B nnamem MO)KHO BOATBATI, AHWb cpainareabno HeMHorHe 
AHHHH HeicoTopux meTaxion. 06 -bacHeHne BTOPO mayeT KOMI. B TeX 
KOAH4eCTB3X ameprun, uoTopue moryT coo&HaTbca aroMy npa CTOAKHO-
Berm c 43CTHH3MH, COCTOBRAKHHHMH mum (aTomamn, moaexpamn, 
HOHOMH, aneuTponamn). Emma 6yn3enoncmoil ropenun xapauTepnayeTcu 
TemnepaTypon CK0A0 2000° K. Cpeanna ximeTnmecicau aneprna 43CTHIL 
B 9THX yCZOBHAX Henesuna, COCTOBAAA ncero OKOAO 1/4  3ileKTp0H-BOAE.TO. 
B nTameint TemnepaTypu 2C00° K ecTb Haanno HeKOTOpoe KOAH4eCTB0 
YOCTHH, KHHeTH4eCKBA meprna KOTOpIDIX3HOUTeAbH0 60AbLUe9T011 CpeB- 

. Heft aneprun,n6o CKOpOCTH pacnpenaeHu meway. macTunamnxaomecun. 
()alma no aauoHy pacnpeueneHua cuopocTefl (MOH Alaucnealia) (MCA° 
4BCTHH, o6anamonnix CKOpOCTHMH, 3HO4HTeAbH0 66abwnmn cpennen, 
oucTpo naaaeT HO mepe planer-ma OT cpeuneM BeAH4HHbI. 1-109TOMy 
Lincao macTnn, oodiaumoinnx annernmecuon aneprmetloonbme  2-3 9Aex- 
TpOH-BOAbT, 	He3Ha4liTeAbH0, 4T0 npaumecnn TpyBHO 0)KHA3Tb 
cneueHna aTomon, noTeHnuaa noa6ywneinta KOTOTMAX HpenuumeT 9TH 
BeAH4HHIA. 

' Caeuyxnuan la6mula coucpwnT AOHHIAe, oTHocannieca K Ammo B03- 
6yarimum aTomam, HaNamaemum B nnamemm. 
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HaaeanHe 
Amnia 

il Bonla A 

a A 

BoTermaa 
Hoa6yacae- 

HMI 
B BOAbTaX 

9KBHBa-
aeHTHaa 
Temnep

Typa T 
a °K 

AHTHR 	  6707,8 1,84 14 300 
Hawk' 	  5896-5890 2,1 16 500 
Kaanft 	  7664-7699 1,6 12 400 

Grponnaft 	  6892 1,8 14000 
Bapuif 	  5535 2,23 11400 

Hao6opoT, Tanne neucecTna, KBK pTyTb (noTenumaa no36pmennm 4,9 8; 

HAN soaopoa (noTennnag s036ymcaeumn 10,15 8), me moryT 6bITb CK0AbKO -

HH6yAb 3aMeTHO nosoymaenci B naamenn ropeom. B nomenw, Temne• 

paTypa KOTOpOrO Bblule, MOMMO naColoaaTi, AHHHH H C 60Aee BbICOKHMEI 

noTenumaomn B036y9KAeHHR. TaK, B cTon6e 9aenTmecnot1 Ayri, ropm-

ule0 npH aocTaToquo BNCOKOM ammenma (nanpmmep npmaTmoccpepnom), 
yAapb1 HOHOB H 911eKTp0HOB, AeTRUI,HX HOA aelIcTnem saenTimmecaoro 

moo, cooOuialoT moonynam coop H napom, cocToamoinnx ;wry, sna-
mwreonyw anneTnmecnylo nnepro)*),Tan 4TO B gyre yeTanananneTcm 

mgconan TeMnepaTypa 6000-7000° , ofiecnemomoulam B CB010 omepeo 

HOHH3RUHIO, AOCTaT04Hy10 AAR npomomomnm menTrinmecaoro pa3po8 

ayre. B cToa6e ayra momno na6a10aam necpannenno 60ome AHHHR, 

mem B nnamenn ranoon ropeon. 
❑ peacTanameT oTepec OTMeTHT19, 4TO B TOM caymae, KOMI' memuy 

aTOMaMH, monenyomm, HOHaMH H9AemoHamuCTOAKHOBeHHilnpONCX0ACIT 

AOCTaTO4H0 macTo, mewAy HHMH ycTommannaeTcm TenaoRoe poncmecne, 

TaK VTO pacmpeonenme cnopocTeft BCCX 9THX 4aCTHU, MOMMT 6bab man-

aemo no MKOHy MaKCBUIAa, H CpeAHRR KinieTlivecKaR 9HeprHR AAR 4acTH4 

pa3HNX COpTOB 6yAeT (aria H TOR aCe. 9TO, HO-BHAHMOMy, HM6eT 

mecTo, nom ayronA pampma Hp0HCX0AHTHpH aTmoupepnom AaBAeHHH 

HAN npn HeCK0AbK0 6onee HVBKOM. Ho ecAH ganaenmen ayreaOCTaTOIHO 

maa6, TO, KaK noRaameaeT OHNT, yeTaHOBAeHHe pamcmecnm memcay 

*) Bbipa8H11BaHlie KHHeTH4BCKOR sneprint aaeupoHoe H aTOM0B Hp0HCX0AHT 

A0BoAbH0 cAOIKHIAM nyTem. IIpH ynpyroM CTOAKHOBeHHH 9AeKTp0HOB C aTomamH 

(Amen KHHETWICCX011 aHeprHerl nponcxoanT B BeCbMa caa6oft creneHH acaeAcTeHe 

orpomHoro pa3AHMIA B maccax aaetapoHon H aTomoa. 11pH HeynpyroM coyAape-

HHH Hunemmecaaa sHeprHa nepeAaeTca aTomam apyrommH nopmnamn (ec36yHN 

Aenne, HOHH3aHHH), HO ecienpnHumaeTca HMH He Hal( KuneTHmecHan aneprink, a 
Kai( enmenHaa saeprHA aroma, nepemeamero B HHoe cOCTORHHe. OAHalco H03- 

6y)Kne1-111NR aTOM mcmeT He TOMAS° HellyCTHTb niio6peTeHnym NM alleprnio 

B BHAe HanyneHHR; BoamoncHN cTonKHOBeHHH acta6yameHnoro aroMa C nee036y-

HcAemmm, npH KOTOpMX eHeprita aci36yamenun pacnpeaeaaeTca mum o601mH 

aTomamH B ionieTamecicoii aneprim. Tamme CTOAKHOBeIIHR, memoriam 

Ha3BaHlie onosvioaenati emopoto pods, Ha6a10aeHm Ha onmTe. OHH-TO H Hy-

patca Baampo ponb B HBABHHBX eaelapHmecmoro paapaaa npH nepexoAe KHHe-

TH4eCKOR 9HOCHH 9neKTpolloe B KlilleTw4eC1040 9Heorillo aTom0B. 
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650 	mccimenmminnimbm ocHommin tumnn kromx [rx„. xxxix 

wromamn 9.sexTpoHamH momt H He Hmemmecta,xosm paBHoBecne mencxy 
aTomamH, Immo max n patmosecne menu), samaponamH, mower ycta-
Houma Thum o6paaom, moicHo roRopub o6 wromHoR Temnepatype 
(maxceenassecime pacnpexenemm csopocTen aTomcm, cooTeeTcmpoutee 
TemnepaType 	H o6 9nextpommn TemnepaType (maxamaamicxoe pac- 
npeAeneHme cxopocTen snextpcHoB, coomentspoutee TemnepaType 
Ho Tax, sto 7; He panHo Ta, a smomtemmo.sbnue: Te>>Ta. 

B 9nm ycnosmix sos6ymaemie aTomoB moweT npoRcxonnTb 38 ofet 
ctommosemm c snextpoHamH, Tax 1To TemnepaTypa rasa elite He onpe-
nensieT ycnommti mosoymmenum. B. Tex we cnyvanx, How Tenni:woe 
paBHoBecHe HmeeT mem (ropuma, cTon6 Byrn armoalmpHoro itameHnn), 
BosoywoHne crievemm momHo onpenennTs no TemnepaType rasa. 

§ 210. Pe0Tromeame cnekrm HX Kaaccmpuicaqms 
H ucrommatitte 

Onimmecmmft cnemTp aToma onpeAenmeTcm nomememmem 5.1emTpomom, 
pacnonoweHmmx Bo Bnenmen gaCTH aToma H Hamnonee noxsepweHnbm 
mermsmowimm BHenimm BosxencTmam. BHyTpemme 9nexTpormi nrpaloT 
B onTimecnon maim atom ponm monb noctommy, nocmommy nx Ha-
mome onycnormnBaeT nomeAemme iniemmmx aneRTpoHoa. °imam) cyme-
cThyloT mmerms, HenOcpencTumHo amsamme c nosexemiem HmeHHo 
Trim BHyTpeHma 9ABKTp0HOB H HO3BOASHOMB, cnexosaTemmo, cyfmtb 
o6 yvrporicTme mnyTpeHrimx cAoem aToma. 

Flom oTxpbann H ncenexcmaHmixapaxtepHolmecmm perarenopcmix 
nymen 0 110) cTano-nom, TIT° namamn atom cnoco6eH HcnycHaTb 
Hapsxy c anomie onpexenemmm ontimecxnm cnextpom Taxwe H onpe- 
xenemmal penTreHommin CileKT[0,COCTOHUAHR H3 OT,33AbHMX rpynn .3HHHH, 
HAN cepnn. CamaR 'iceman (fropotm9BonHoBan) rpynna nonymum Ha-
untie cepnH A% cnenvomme—cepHH L, cepHH AIL AI n T. A. 
. PerrirenoBcxne Arm npoacTammot co6on samapomarmiTHoo }may-

geHHe secbma Bmcoxon BactoTth I4cnycxamm Taxoro petareHoBcxoro 
cBeta c Town spemm TeopmelmaHTos ecTb Hcnycxamie Becbma apalm-
Tenbnbm nopimn sHeprim:hy Jumpentremosoom vector mower B xecnTxn 
INCA4 pas npepocxo,anTb hy Juni Humor° cseTa. Cnoarmatenbno, Hcny-
CKaHHe xapaxTepnbm AAR aroma pewrreHoBomx-BacToT .30.1DKHO conpo-
BOHMaTbCH noTepen secbma snaurrenbibm nopmin sHeprim, T.e. conpo-
BowaaTben ropaano 6onee mouniumH nepTyp6aHumu aToma, gem onTH-
Becxoe nsnyHerme. Bonee npognme RacTH—aToma ANDKHEJ noxBeprHyTbcn - 
nepeycTponcTsy, groom npn 9Tom ocB000mincn sanac wieprim, cooT-
BeTctsymumn perareHopcicomy mmaty.flosTomy ecTememm npexnona-
ram, LiTo Hmemm BHyTpemme snexTpoimme rpynnm, cpasnntenbHo 
npmmo csosaHHme, onaronapR 6mmocTH x upy aroma npnimmamt 
placTim B npouccax. 

MencTimenbno, Hccnermsamm Alomm (1913 r) sneppme xoxasaim, 
gm) cymectveT camas' TecHaa cmisb Imlay macroToH perrrrenomcmoTo 
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§ 2 101 . 	 PEHT113140BCKHE 011EKTPb1 
	 651 

cBeTa., xapamTepHoro /1,1151 aToma, H .  Olt 110p8aKOBI,11.4 Homepom, T. e. 

4HC.110M 110./IONCHTC111,11b1X Bapaaou, cocpeaoTonemulx B ero gape. 011b/Th1 

1n03.11H noxasaam, 11TO LlaCTOTbl paaaH4Bux J1111111/1 peHTreHOBCKHX cnexT-

pOB xamoro-am6o aTOMa CBR3aHbl C ero IlOptaKOBb1M HoMepoM Z COOTHO -.. 

ineHHem, xotopomy MO)KHO IlpHalTb caes.poutall BHA) 

= CR 	a)2  (-7)- — —1  ) 

n 2 	n'2  ' 
(210.1) 

rite R — FlOCTORHHail PHgepra, BCTpetlaBIllaSICA HaM ymte B ymerum 0 BH 

Ammkax cnexTpax, n" H /1 1 — genue lincna, a— notrommaa, coxpaHmo- 

utaa cBoe 3Ha4eune B npeaulax OAHOR II TOR ice cepum Ana scex 

GR 
	

lf-atoun 

	 z 
II 13 517 19 21 23 25 27 2931 33 35 37 594 43 45 47 49 51 .3.5 g Si 59 

 

Na spa K Sc V Mn cau 6a is Ilr RD Y Nb Rhfg la Sb 1 Cs a Pr 
12 4 6 14 ZO 22 24 26 ZS 30 32 34 36 56 40 424d 46 4 SO Si .14 .16 Si 60 
S&P: S 4 Ca Ti Cr Fe Ni 2n Ge Se Kr Sr ZrNCRU Pd CUSn Te. X BO Ce Nd 

PBC. 412. ilaarpamma M0311H, Hupaacamatan 3aBHCHMOCTE, 

IlaCTOTH .1111101R petrrretmencort K-cepnu or aTOMH0f0 HoMepa. 

saemewroB, Ho mem:oil:Ana npn nepexoae OT OAHOR cepHn K Apyrotl. 

TaK, no namepemolm MO3J1H et= 1 ABA cepum K. a ---- 7,5 Ana comfit L. 

CornacHo slat tOopmyne HaB6oaee NCeCTK101 MB pewrremoBoutx AHHHR 

cepau K (rpannua ceplui K) nmeeT maciroTy vc,,,-= cR (Z — 1)2 . apyrnmo 

VC./10BaM11, 	. cR '-' L3  =--- 	 0 Z —1, T. e• npeacTaBABeT co6 aHnellnylo ctlyinc- 

44110 OT Z. AHanorinnut1 peayabraT :war:arm:1 H AAA Apyrnx JIHHI1R 

ceptm K . Pim. 412, COCTaBile4HbIR )1.A8 nevApex .11H1111R 9TO11 CepHH, 
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652 	91SCHEPHMEHTAJIMIE OCHOBAHHH TEOPHH ATOMA 	XXXIX 

06o3tia4aembut al , a, R  H 7, nokaStataeT, HaCli0.46H0 XopoIna ebmontmeTcm 9T0 cooTnomenHe. 
KorAa B61110AHAJIHCb 9TH OHIDITIa, He 6bra HSBeCTeH saemeHT, ,Ase 

koToporo Z c 43. 3TO 06CTOIlleabCTBO OVIeTaRBO np051Bliaikb Ha mpit-
BOR: groom m36ewaTb msaoma, He mmetomero OHNE/WHIR, A103AH npo-
nycnra OAHO mecTo, cooTeeTcTeywatee Z = 43. B TO ace spew' HO 91)11 
RpHBOH BHAHO, Kamen cacToTe Y .HOXICHE COOTBeTCTII0BaTb rpm-mina ceptil K 
Ana sToro netmeecTmoro snemenTa. 
- no BTOMy npmntany yennocb BHOCaBACTBHH yCTatIOBIlTb HOBbI 9J1E• 
meHTN, cooTeeTtryloutHe B nepmonit4ecmot1 cticTeme AleHAerweea Home-
pam 43, 61, 72, 75, H nexoTopme ApyrHe. flpanna, He ece nepeue 
nyommumn, otmocmatmecmm HoemmsnemenTam,omasaamcb npaemablibimm. 
afleMeHT M. 72, raimmfl (Hf), 6Ma yCTaHOBAen B 1923 r., 9aebleHT N2 75, 
penHfl (Re), --ft 1925 r. 

01191)61TM snemenTa M 43, Haasamioro masypmem, H N961, Haw:tumor° 
HaaHHHeM, He 110KTBOTIKHAHCb. JIHIllb B 1942 r. 9TH saemewm 6m.rim 
nonymemm HCKYCCTBCHHO B ycTaHoeme HO pawn:memo ypaHa (aTOMHbal 
moTeil). 3nemeHT Ns  43 noaymita imettaHme Texuenira (Tc), a sae-menT N2 61-- npomeTne (Pm). 3aemeHT N9 43 Obla npencmasati eate 
B 1869 r. ,2,. 17. Alenneneenim non HmeHemsmamapratma ltneACTMITeabH0 
o6nanaeT CBORCTBaMH, moTopme npenemnen )1. 14. Merute.rieee. ane-
meHT N9 61 6ma npeyraAaH B 1902 r. memomm npmpeccopom Bory-
cmmom Bpoplepom B rpynne peAmnx eemenb mwmay Heonnmom H camaptiem; max OKa3aa0Cb, OH KOHCTEHTeabH0 npimannewwr K 910H rpynne 
H pacnonaraercm Ha ymaaaHnom metre. 3Ham no mptieum pmc. 412 no-
pHAKOBblfl Homep HeH3BecTHoro memeitla, MOWHO Ha OCHOBaHHH nepmo-
Ammecitofl cmcfemin Alenneaeelis 38.pm-we npeAcmasam ero ocHostime 
xymtlecmme H (Intstimecmne ceotIcTim H OnaroAapm sTomy coaHaTenbito 
nampatramlb noncmm, ebionpam noAxottmmne oOteKTbl mccneacnaHne. 

Ilpneenemtam wane (popmyaa npencTiteameT co6ofl nonitym anaaormo 
cnemTpammofl (popmyau Bopa, eineenteHHofl AAR aToma nonimonalmoro 
realm Otthamo mem mune, xapamtepHayloutero nommiti sem nape Z, 
CTOHT %ICAO, ymemnuenHoe Ha Itentramy, HOCTOHHHyl0 Kan ecex ETOMOB 
neptioAmmecmoti CHCTeMbl (HCC.FIEPOBBHHH MOHAN 06HHMHAH lice snemeHTm, 
Hammnam c ontnmaAnaToro — HaTpHm). 

Clunca sToro HamemeHnm otieennem: saemTpoltu aToma HaxoAmicm 
non AacTemem nape, npnTmmetute moToporo HeCK0a6K0 ocaa6neito Aett-
cTemem OCTWW,HLIX anemTpoHoe, ero ompywatoubmx. 3TO TaK Haebleaemoe 
avanappouyee ,aefiCTBHe H HECO.EHT cute empawentle B Heo6xonitmocim 
BblaeCTb H3 Z nexoTopyto BeamptHy a: Hem 6/111We K Hapy 93eKTp0HHa51 
rpynna, nponseonmutam naHxylo ceptito, TeM noaHee nactene napa, 
T. e. Tem mempme a. CepHm K , cneamtaTentmo, okaaHa CBOHM npoHc-
xownemmem carton BHyTpOHH9R rpynne saemTponow Bollee oTnanenHam 
rpynna smpamnpyeTcm cmabnee, en oTeesaeT cepmm L, KAH moTopon 
a==7,5. Caen:pout:me, 6o.see mutate cepHH (Ai, N, O , ...) CoOTBOT-
cmyroT euje 6onee yh.anetnium OT mnpa aTomHum rpynnam. Becbma 
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aamemateablio, taro seawallla a Mn ;Lamson ceps's' Odu[ h ma xce AAA 

scex 9JIeMeHTOB. 3TO yaa3alaaeT Ha CX0ACTBO pacnoamesma anewrpo-

HOB mimesis= rpynn BO acex aTOMaX 11 ABASIeTCA BecbMa BaWHNI4 

sicctsepHmeifraaamam yaaaarmem, KOTOpb1M caeslyeT pyKOBOACTBOBaTbC3 

npH notTpoeHum monems aroMa. 
,11,aamsetlwile FICCAeKOBaHMS1 aasonomepHocTeDlpellTreHoacamx cnewrpoTi 

npuseaH K caealuournm peay.avraTam. LOH Boa6yauseHim TOR Han HHOR 

ceps's xapawrepiscTwiecaoro Hanyaelms saaoro-HH6ya,a aeurecTrta Heo6- 
X0AMMO 6om6apiusposaTa pamHarop (aHTHKaTOK), c.aeaaHHun H3 9T01. 0 

aeurecTsa, 9.11eKTp0HaMIt Tampa CKOpOCTI4 limaNT (aupasaemah B BOJIbTalo, 

9T06b1 eVeps4 %hTw, rme e, h — H3BeCTHb1e Ham KOHCTaHT11, sec  -- 

11aCTOTa rpaHHIbl usay4aemoS1 calms, T. e. HaH6oamstas 9aCTOTa B KaH-

HOR CCp HH. 11pN 9TOM 11051BABIOTCH ace AHHHH STOR cepHH cpaay H 

apemen's° moryT BO3HHKHyTb H OCTaAbHble, 60/1ee M511'KHe ceps', Ana 

KOTOpbIX v < Vco . 

neT 1303MOWHOCTH 	 OT onnimecaoro cnewrpa) BbI3BaTb 

otaeamnae /114111111 cepH11; cepHs 11051BAHeTCH Hemtaom HAM He 110313.1151eTCH 

BOBCe. B COOTBeTCTBHH C 9THM H a6cop6mHs pewrrermacKsix aria npo-

HCX0,1114T image, gem a6copouss B ornmvecsoal 06/IaCTH. B TO lipeM51 

KaK B 9 -4014 nocaeRHet1 coraacHo OCHOBHOMy Balcony Kispxrocim Kaa(aocl 

314111441, noramaemort siamnam wromom, cooneTcTayeT pasHaa en no ma-
CTOTe AHH142 Hcnycaamis *), B 0611aCTH pewrreHoaciusx cnewrpoa He Ha-

6,910AaeTCSI a6C0p64H14 C 9aCTOTOR v, pal:mon qacToTe KaKOR-JIH60 ARMIN 

cepms. TO/I6K0 Toraa, aorna v craHer pasHo HAN 60116111e Nco (gamma 

COOTBeTCTBeHHO6 capful), Ha6ato.aaeTca pe3ust1 maacHatym aocopoums 

sa60 i voo . npH 9TOM MeACKy yHOMIIHaBWHMCB 13141.11e KPHTH1CCKHM Hanps- 

welmem 17,9„T , Heo6xosusma1m xis Boa6pKaemrs cepa', 14 sTotImacToTotl 
cooTsercusyroulet4 Haaany peaaoll a6cop6u$11, ytrasmaaitsaeTcs 

npOCTOe COOTHOLUCHHe 

eVig,E,E  = froado• 	
(210.2) 

9TH CAO/KHbIe Ha nepaun Llamas aaxonomepHocin noarialoT npoCToe 

H HaramaHoe o6isicHemse B npeanomiemmom Koccenem (1916 r.) TOKKO-

BaHli14 riponcxosulemm penTrermacaux cnewrpos. no MbICAH KOCCe1151 

aTOM B HOpMaAbHOM COCTOAHHH npeacTammeT coOon COBOKyHHOCTb no-

C.Ile,11,0BaTeAbliblX rpynn 9ABKTp0110B, ObppHalOLLIMX stapo. Flepaaa rpynna 

mosifeT obITb Ha3BaHa K-TpyIIROH, BTOpaq—L-rpynnoil, TpeTbsI — 

M-rpyrinon N T. A. KaNC,LIK51 H3 STMX rpynn coAepawr anOane onpe-

AeaeHHoe 914C.110 saewrpoHoa-914C/10, onpeaeasemoe saaoHams 'mops's 

KBaHTOB (cp. § 211). 4em Benue aTOMHbIR HoMep BeurecTaa, TeM 60Abthe 

saewrpoHos BXOAHT B ero COCTaB H TCM 60AbIllBe MHCAO 3aKOH4BIDILIX 

rpynn 01-1/I CO50tI O6pa3y10T. 3ABKTpOHIA, OCTaBIIIMBCSICBepX TeX, KOTOpble 

HOMAN Ha 06pa30BaHHe 111011HbIX aHyTperimix rpynn, COCTaBARIOT rpynny 

*) Ilpafla, Kai( mu anneals, coraacuo Toaaosamao Sopa Hanycaamse How- 
Topoii 311111111 11 ee nornolikeeee COOTBeTCTBy104 Arum pasilum COCTOMMITIM aroma. 
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654 	9KCIIEPHMEHTAJIbHbIll OCHOBAHHH TEOPHH ATOMA 	XXXIX 

OHTII4eCKIIX 911eKTp0H0B, HaH6oxee onaneunpo OT stapa. Hmernio non-xenHe STItIX nocatrunix H onpexenfieT BeCb OTITH4eCKHE cnexTp aToma co ncemH ero 3aKOHOMepHOCTHMH. BHyTpeinnie Hce, 3aITOJIHelMbIe rpynnu yHacTspoT B o6pa3oHaHHH peHTICHOBCKHX cnexTpoe. 
CoHepweHHo TaK 	KaK HEM TOJIKOBaHHH BHAHMbIX cnexTpoe, 

onpexenHem vacTory HcnycHaemux peuTrencificmix IIHHHH, II0J1b3)THCb ycnoaxem Sopa /um 4aCTOTbl. llpithannewHocTb snewrpoHa x Hauxott 
H3 BbIlllefla3BaHHbIX rpynn cHH3aHa c onpexenermum sarbacom sHeprtm 
aToma. LITo6u BbIpBaTb snexTpoH, Hanpmmep, II3 rpynnu K, Han° 3a-
TpaTHTb sHeprmo Er; ynaneHHe merrpona H3 rpynnu L mimeo C 3a-
TpaTOH sHeprHH EL H T. A.; Hao6opor, ecam B rpynne K ne XBaTaeT onnoro snexTpona H OH 63rxeT Beeper! B aTOM H3BHe (ynaneT Ha ypo-Hemp K), TO OCB060AFITCH cooTHercupouiax sHeprlia ER. 

HpH nepexoxe snexTpona H3 rpynnu L B rpynny K oceo6oHmalo, 
IafICH sHeprim 6yneT paana EL- —EL, H 0Ha-TO H BbIAe/IHTCH B mine 

peaTreHoecHoro 143.3y3emm; Ham)Ta sToro Han),Helm] onpenefiseTcH 
/13 yCJI0BHH 

Er — 
• 

Mbl OTHOCHM JIMIHM K cepHH 	xorxa 9.rteKTpOHN 6onee Ham/Hamm rpynn nepexonsa 	rpynny K. flpH 9TOM nepexon 113 rpynna L 
B rpynny K COOTBeTCTByeT HanyHerono naH6onee milmoll JIHHHH ceppm K, o6oaeavaerdon 	nepexon 	—).K—cxexyfoinett no )KeCTKOCTH JIHHHH 
TOE )Ke cepHH, nHHHH H T. A. rpamma cepHH K COOTBeTCTByeT 
nepexoxy cHo6w3Horo samrpoxa, He CB513aHHOTO C aTOMOM, B rpynny K• AllanorHHHo o6paaykoTcH cepHH L, M .Ltp• 

OAHaK0 B HopmaxbHom aTome ece 9TH aHyTpeHHHe rpynnu aanonHeHu 
H nepexonu aHyTpx MIX HeB03MOHCHbl. %Obi CAellaTb BO3MONCHUM Hcny-mime cepaa K, Hanpilmep, HaAD npexaapHTenbHo OCB060AHTb MeCTO 
B rpytute K, BbI6HB -oTTyna alum H3 snexTpoHoa. )13H B036pICACHHH cepHH L eeo6xo.aemo ocoo6oRHTb mecTo B rpynne L, H T. A. 

TaKHM o6pa3om, sHeprHH, Heo6xoximaa Ansi ao36yuxemin cepHH, 
onpexenHeTcH pa6oTott Hbipusamift snexTpona H3 coomeTcTepousett rpyrinu. TaK Haft Ang 60JIbMIIHCTBa aTOMOB B HOpMaAbHOM COCTOHHHH 
ace &flimflam rpynnu aanonHeubl, TO Heo6xommaa pa6oTa xonma 
6bITb AOCTaTO4Ha AAH yxaneHHH snewrporia 3a npexenu 9THX rpynn. 
Tax, Hanpmmep, sHeprmsf, xocTaToHHafi Ansi nepe6poca snexTpoHa H3 
rpynnu 	B rpynny L, T. e. sHeprHH, COOTBeTCTBy/011afl JIHHH-14 Ka paimaH hvice He nornowaeTcH.H He xaer HosoymeHHH, H6o rpynna L 
3MIOJIHeHa, H !WILMA 9.11eKTp0H, Bbl6HTb114 H3 rpynnu K, He CMOHCeT Tam aaxpenuTbcH. 

TO/IbK0 3a npexenamm myTpentua rpynn eCTb mecTo Ansi HOBWX snexTpoHos, TaK 4TO AJ151 B036pICAeHHH Heo6xonHma sHeprHH, CHOCO6Ha51 
flepeopOCHTb 9aeKTp0H aa npexenu 9TI4X BllyTpeHHHX rpynn. 3Heprim 
sTa elinHT Amman 6NTb paaHa 60abIlle sHepram, coomeTcTsyloaken 
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§ 210] 	 PEHTBEHOBCKHE crtEKTPb1 
	 656 

zpartuue cepuu K, T. e. hvirco . liras, 

eV,,pliT 

06paaosamasic3 B rpynne K 6peutb mower 661T6 sancomena nepe-

xonom snexTpoHa H3 41060a npyron rpyrinm, T. e. MOMCeT C011p0BONUAT6C51 

ucnycHatmem .4to6o11 1111111411 CepHH K. 
Tax KaK Ha onbrre MN Hmeem neno 
Hcerrta C 60J161111114 KOMPleCTBOM aTo-
MOB, TO COBOK)1HOCT6 3TOMOB Hsay-
tmer BCIO ceprao K cpaay. ❑ pvi 
9TOM npouecce oces6o3Cnalorest mecTa 
B rpynnax L, M, N H T. ,a., T. e. 
OTKP6IBBeTC51 BO3MORCHOCT6 nanbmen- 
ILIIIX nepexonon, conposownamscH 
mcnycHatmem cepHtl L, M, N H 

14Hb1MH cnoHatat, onHoepemenHo C ce 
plat K BOMICHN 110/113.1151T6CA H nifty- 
rite, 6onee Atumue cepsth. 

Hao6opoT, ecan nepsorfaHanbnoe 
nanpswelme ynonneTHopHno AH1116 

yal0B1110 elrigno i hNra, TO moweT 

661Tb MART 3.11eKTp0H rpynnm L a CO- 

rnacHo onHcanomy a0JOKH131 Hcny- 	 natieHHe. 
CKaTI3CA CepHH L H 6onee wirtate, 
HO cepun K 110ABART6CH He 310/DICHB, MTO H Ha6J1106tfleTCH Ha 01161Te. 

CoHepthelino Talc )xe H a6cop6lutH pefirrenomutx Arlen mower 
11130HCX0AHTb TOJIbKO RPM ycnosm MTO npfutocHmast noptuof (Huta) 

penTreHoscHon sHeprHH AOCTI1T04H8 

Alm ynanefuts snewrpoHa Ha xatcoll-
nx6o rpynnu sa npenenm aroma. 
3Hepritsi sToro KBaliTa Tame onpe-
nentleTcH ycnomtem N1/4,6 0  

Kawnott CepHM COOTBUCTByeT 

csoe VEplIT, cnenonaTenbHo, CH051 

nonoca a6eop6utnt, Hatnthalourastaf 
C yxasaHnoro yak H THItyllaaHCH 

B 06J1aCTI, 6onee KOpOTKHX BOAR. 

Talcum 06paaom, Havant) nonocu 
a6cop6uluf \lam, coananaeT c Ham- 

KOHOMepHOCTeri, 1101Ca3BHIOIX Ha pie. 413. TOM r pailfuls ceptm v ats, = +100 , 

npalcuneout vT  (pitc. 413). Bce 

33ROHOMepHOCTH petareHoscHfix criewrpos nonymann cpaay npocToe 
11CT0JIKOBBHile, Horopoe MOHCHO cxemantamposam npft itomount 

pm.. 414 it 415. 
143 1.13/10)KBHHOr0 SICHO, MTO senntnitm hv a6, 11./111 elticpao onpenensfer-

npotmocTb CB/1311 9110KTpOlia coorsercreyfoutet1 rpynnu C aTomom. Mu 

Pnc. 413. ConocTaBsemie penTre-
noucKoro cnerrpa ncnycKarnot (/) 
H nornoinemia (2) B K-cepliff pontiff. 
florawneme yowl:ae,. c ymelibine- 
InieM HAHHhl BOJIHN, HO 86414314 
voo  174-.3 vi  06HapyMONHOT pe3Koe yBe- 

PHC. 414. 1-paffn4ecHoe Hao6pawetme aa- 
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655 	9KCHEPHMEHTA.KbHbIE OCHOBAHHO TEOPHI1 ATOMA 	XXXIX 

HUHN, TaKHM o6paaom, 41.0 o,amoapemelmo 	HCTOJIKOBaffileM pernre- 
HOBCKI4X cnexTpos MbI rionpaem H nasal-ma OTHOCHTeabli0 amyTpemmero 
cTpoemma aToma. 

B aaxmoveume OTMCT1114 el pa3, 4TO onmcamp) cxemy Fie cneayeT 
paCCMaTpHBaTb KaK At00e.4b aht0.4itl. °Ha SIBMIeTC51 	HaNIHKHbIM 

HCTOJIKOBEIHHeM TOIN3 LIOJIONCeHHH, 

4TO aTOM B KeHOM IlpeACTaBAHeT 

CO6OH CHCTeMy, 9Heplifff KOTOpOR 
lir MOHCCT Hp114I4MaTb ALUM KIICKpeTHble 
tru 33amerma; riepexaa H3 Q/LHOL'13 Ta- 

KCWO COCTOHHHH B ApyrOe COLT°. 

BOXV1HeTCH 3aTpaTa Hag 0030- 

50HC)LeHHeM CITIOTO 011peiteReHHOr0 

KOMPleCTBa 9HeprI1H, KOTOpOe BOC- 

-1IpHHHMaeTCH B BH,He pemTemo3. 
crwro mina onpe.aeaemioti ma- 

§ 211. CneKTp CAOHCHIAX aTomos 

Mane HUH BOpa 0 CyllIeCTBO-

B3H4114 OTKenbabIX LIHCKpeTHbIX CO-

CTOEHMH aTOMa H 0 KBaHTOBOM Xa-

paKTepe I43.3y4eHHEI HepeXO,He 

H3 OAHU° COCTOHHHH B Apr'Oe 

HaX0KHT HI/BMOC 9KCIlepHMeliTailb-
Floe LI0,11,TBepHtaeHHe B IIIHOL•006pa3- 

HbIX 011bITaX, 4aCTb KOTOpbIX 61,Lla 

3,110MHHyTa MUM. 

nCI3BOHH4flAbHaSI nonmTma Bopa Plie. 4 5. Cxema sneprennecKnx ypos- 
HCTOJIKOBaTb 9TH CTRKHOliapHbIe nen aroma, onpeneanionnix ero penrre- 

nonclain eneKrp. 	 COCTOHHHH KaK KBIDKeHIBI 9HeKTp0113 

HO OflpeKe/IeHIlbIm H36palilibIM (KBaH-
TOBbIM) Op6I4TaM HpIlBefia X 04eHb X0pOLIIHM pe3y/IbTaTaM AAR aTOMa 

BOK0p0Ka BOKOpOKOHOLIO5HbIX aTOMOB MHOD3KpaTHO HOH1130BaHHbIX 
93eMeHTOB. OAHU() 9TOT cnoco6 paccmcaperour CKHLUKOM IlpHMHTHBen, 
H ,aanbeetiwem pa3BIITHI4 TeOpHH aTOMa 0611appICHJIHCb er0 

HeAOCTaTK41. Heib3H, KaK 9TO IleHaa0Cb BF!Mae, pelllaTb 
3aAavy o6 aTome nyTem npameeemor K aTOMHbIM KBH/KeHHHM 06614MIX 
3aKOHOB MeXaMIKH H 9.4eKTp0,31111aMILKH, BHOCH 3aTeld K0110.3HHTBJIbHbIe 

OrpaHHHHBaIOULLIC yC.30131431 B BH.He KBaHTOBbIX IlOCTyKaTOB. I-Tel:/6/(03,1M° 
CyLILeCTBeHHO IlepeCMOTpeTb 3aKOHbl, ,neticTspoutne anyrpn aTOMa, H 
CTp011Tb aTOM, pyKOBOLICTUACb HOBbIMH, 110.11y4eHIIHMH TaKHM 06pa3OM 
3aKOHaMH. Cam Bop co3maBan IITO compurerwo ACHO; 3a nocaearme 
25 aeT TaKari pa6oTa Ilp0H3130,104AaCb BeCbMa yaleWHO KaK HM CaM1431, 
TaK HIIMH renumu. B macTosomee apema yam co3,1aria goartmotrag, 
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§ 211] 	 CTIEKTP CAOWHNX ATOMOB 	 657 

HAN eonmomi, mexaniwa, 6onee °Bung, gem Ta, Rompag npumengeTcg 
B onumux mexaHnmemix npoonemax. AAA TaKHx nponinem nonHonag 
mexalowa naeT peayiwraTu, connanapume C naHHumn onumoti mexa-
Minh Ho no mepe nepexona K HccnenoHanwo ABHMHHH mem, manwx 
'lacTMu (9.8eKTp0H0B) BCe 60461.11C - H ROXbIlle CIMNIMOTCH pa3AH41151 

Me/May ynpoineHHumir surlonamm maccHmecxon MeXaHHKH H 6onee CTp0- 
Nom peaynbTaTamn mexamum BOAHOBOR. OCOReHHO 33MeTHN 9TH pa3. 

JIH4HR npn pewemm 3aAa4H 0 ABHWCHHH onexTpoHa aHyTpH aToma, TaK 

4T0, n000me.roaopg, BUBOAIA H npencTamemig KAaCCH4eCKOR MeXaHHICH 

B 9TOM cnyvae conem He npmemmu. 
TaKHM o6pa3omp-nym HOCTpOeHHA KAUCH4eCKIIX moaenen ABHWeHH51 

9.8eKTp0HOB B aTome, HOTopun Bun Tax ycneluno npmeneH Bopom 
K Hauge 0 nonoponHom anme, HBAKeTCH, CORCTBCHHO ronopg, Henpa.. 
BHJIMINM. Onnaxo mHorme CTOpOHN HBACHHH moryT 6biTb pluming npli 
nomouin 9TOCO npnema, oco6eHHo 	xagecneHHom paccmoTperum 
nonpoca. MacTo 6onee TomHag Teoplig cmgeHmg He MO)KCT RNTE. 

nocTpoeHa AaWe Hp' 110MOLI.111 coapemeHHon BOJIHOBOR mexamal, HO TeM 
He meHee HexoTopue cylnecneHHue nepTu S1BAeHHa pa3161CHSHOTCH npH 
nomom Heconepuimmx, HO Harnmux monenen Bopa. HosTomy mu 
H B nanbHeRwem 6yAeM 170.7163011aT6CH TaKHMH monengmn. 

B xagecne Taxon Harm/won monem, nechma xopowo nepenagmen 
C.110WHNe OCOReHHOCTH, xapaxTepHue AAA aTOMHMX cnexTpon, H 04eHb 

oonernalouieR aanomimanne AOBOX6H0 aanyTaHnon CHCTeMaTHKH, MN 

Hcnonbayem oemthoptom moAenb aToma, rite OCHOBHNe XapaKTepHCTHKH 

amamaca neicropamH, onpenenswanmH MOMCHTBI xonfigecna ABHWeHH51 

(mexaHngecxHe momeHT4 a amecTe C HHMH H marnHnue momemw 
OCHOBHNX 9XeMeHTOB, H3 xoTopux caaraeTcg aTom. 3TO Tem 6onee 

paHHOHRAKHO, 4TO KBaHTOBaS TeOpHA HpHBOAHT K ecTecnennon mepe 

MOMCHTa KOJIH4eCTBa ABH7KeHHH, KaKOBOR ABAHeTCH
27; 	

Bce MOMeHTN, 

xapainepnaymtve BeAH4HHN, BX0AHHTHe B COCTaB aToma, aupmalong 

B 9TOM mepe, ymHoweHHon Ha HexoTopmft 4HC.AeHHUR K094X0HUHeHT, 

aupmeHnun gepea COOTBeTCTByK4MHe KBaHTOBble mum*); Llepea no-

cpencno KMATOBNX ;wen H3 Been BO3MOWHOR COBOKyIlHOCTH aTOMHMX 

COCTOWIHR BIAAeXHIOTC51 cTanHonapHue COCTOHHHH, H alleprHH 9THX en-

UNOliapHNX COCTOHHHR mpagmeTcg gepea 3HageHIMI KBaHTOBNX 4HCe.11. 

fialloonbmte mageme B BMpaWeHHH oneprHH nrpaeT matme loam-
mome news° n, onpenensumee npnHannewHocTb snerrpoHa K rpynne 

L, M H T. A. rpynne K COOTBeTCTByeT rt=1, rpynne L a = 2 H 

T. A. 211151 aTOMOB BNCOKOTO aTomHoro Homepa, C 6011131.1.10M 4HCAOM 

*) B nepnonagainnion Teopnn 9THMH 1078044HeHTaMH Oman npocro COOT-
Beruselmwe Benue max:maw 4NCna. COBpememaA gonnogag mexamiga mecna 
HexoTopoe nameneme, TaK 4TO KB8HTOBOMy ;may I COOTBennyeT, nanpHmep, 
	„ h 

MOMCHT 	 B nanbnenuna 0003HaWTHAX 11011MCHRT6 9T0 Trogxeune 

min He 6yAem. 

42 388. 2178. r. C. Jlann6epr 
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658 	9KOBEPHMEHTAAbHbIE OCHOBAHHR MPH!! ATOMA frA. XXXIX 

91eKTp0H0B, rpynnu, cooTneTcrepornme manum 4HCAaM it, onpenensnoT 
sitympennue 9/IeKTp0Hb1, Hrpaciume OCHOBHy10 p0.313 B pet-are-mama 
cnenTpax, 

rIpm 9TOM nawnomy aHanemno n cooTBeTcrByeT anonHe onpenenerf-
Hoe %Ica° snenrpoHon, onpenennemoe Tan Haausaemum npinnumord 
FlaynH, 0 KOTOpOM pew, nonneT HHMCe. COrllaCHO 9TOMy nparn.urny 

= 1 (K-rpynna) %ICAO snerrpoHoa He npenunmeT 2, it = 2 
(L-rpynna) 4HCAO 9neKTpOHOB1 He 6onee 8, AAA n = 3 (M-rpynna) 
1111C/10 9.3eKTp0HOB He 6onee 18 H T. A. B00611te 411C/10 snerrpoHos, 
npnnannewatumx K rpynne, onpenensemon rnasHum KBaHTOBbIM 11HCAOM /t, 
ern, 2n2 . 

B COOTBeTCTB1441 C 9THM Boaopon (Z = I) H renutt (Z = 2) HMeICIT 
B HopmanhHom COCTOHHHH TOJIbKO 9.11eKTp0Hbl rpynnu K (n = 1). ❑ pm 
B036301CaeHHH 9/IeKTp0H H3 9TOH rpynnu moncer nepefITH B rpynny 
c 60nmumm n; noaapaineHHe 113 soa6pnaeHHoro COCTOHH/151 B HCX0AHOe 

conposoKaarrca HanyneHmem cooTneTcTnytomett cnenTpanbHoR AHHHH, 
noTopan B cnytme BOA0p0Aa HMI re/IH51 npmnannencHT K o6u4Homy 
onTnnecnomy cnenTpy (Ann nor,opona —9TO AHHHH ceplur .11anmaira). 

LtAtI 9J1eMeHTOB C 60/16111HM ,ITOMHUM Homepom Arno HeCK0AbK0 CJIOHC- 
tiee. Tan, HanpHMep, Ann HaTpun, y xoToporo Z = 11, Ana snenTpoHa 
COCT8BAHEOT rpynny K,8 sAeKTpOHOB —rpynny L H OAHHHIIADATbIti 9aex-
Tp0H npnHannexarr K rpynne M, T. e. xaparrepHayercs KBaHTOBEIM 
411CAOM n = 3. Ilorromy Ansi Na HONCHO Rao/warm pertmzenonacutt 
cnenTp, CI3H3a1MbIti C nepexonamm H3 rpynnu K H rpynnu /, Ha CB0- 
6cumble mecTa B rpynnax, COOTBeTCTBy10111HX aHaneHrism n= 3, 4 
H T. A. (K-cepHa, L-cepnn H T. A., CP. § 210). 1-1o, }wow TOFO, none-
nenHe onirrmartuaToro snucrpoua o6ycnoaramarr co6on onneugecnua 
cnenTp aToma HaTpror. B COOTBeTCTBHH C. 9THM HaH6onee nepmpepune-
CKlifi snewrpoft HaausaloT nmorna onmuireacus. Ilepexon 
CKOTO snexTpoHa H3 rpynnu M(n = 3) B rpynny, cooTBeTCTByboujybo 
6onbwemy 3HaneHmo n, oaHanarr no35pnneHme aToma, nepexon B co-
CTORIllie C 60AbIlIen aHeprmen; npu nosapaureHHH B rpynny M MM 
nonytwm ficnycnaHne 1.4e.4017 cyan AHHHH, COOTBeTCTBy101101X nepexony 
na rpynn a+ 1, n+2 H T. A. 

TaKHM o6paaoM, TAaBH0e xnunonoe 1111CAO it onpenenneT B OCHOBHOM 
aneprtho aTOMHOTO COCTOAH1151; H3MeHeHHe it Hrparr rnasHylo p0.1113 npn 
pac4eTe nacToT Hcnycnauna KaK pewrrenoncnHx, Tan H 011TH4eCKHX CepHit. 

OAHaK0 TO 06CTOHTeabCTBO, 4TO 011T144eCKI4t1 9J1eKTp0/1 HaX0AHTCH 

He B none magnum aapaaa Napa, man a cayme nortopo,tworo aToma, 
a B none sulpa, onppneHmoro rpynnaMH 6onee 6AH3K0 pacnononcenHux 
9AeKTp0H0B, BHOCHT OCROWHeHfte, Haxonmnee oTpancerme B ClIeKTpaX. 
14306p/13MA COCTOHHHe 9J1eKTpC1Ha B rpynne KaK ero ABIDICeHHe no 
op6Hre Bonpyr HenTpanbmoro aapana, T. e. paCCMaTpHBa51 aanany, aHano-
rnimo ABH)KeHH/0 flaalieTb1 BOKpyr CORHI1a, MM 110J1y4aeM Op6HTy 

911eKTp0Ha B BHAe 9/1/11111Ca 4aCTHOCT14, B BHAe Kpyra). KBaHTOBble 
11 C/101314H BbbleJIHIOT N3 acero mmoroo6pa3na op6HT Te cranHoHapHue 
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§ 2111 
	

CnEKTP cnownux ATOMOB 
	

659 

COCTOAHHO, HoTopue coomercTaywa paanntnium aHaMeNHAM n. BM4HCAe-

Hue noxaammeT, 4TO Kawnomy 3Ha4eHHW it COOTBeTCTByWT sniaincu 
c oakum H Tem we aHavermem 6oninuott OCH, HO C paaHum 9KCHeH-

TpHCHTeTOM, OT Kpyra no npamoH, npoxonanteR qepea nenTpanuHutt 
aapan. 

1-IpH o6pauaeHHH meaTpona aompyr moues/How sapana ace 9TH pawl°. 
o6paaHue 9ARHACU, cootaeTcTaynnume OAHOMy H TOMy we 3Ha4eHHW n 
(T. e. onmon H TOM we 6onbwon OCH), COOTBeTCTBrOT onHomy H TOMy 
we aHaveHmo 9ueprnm. 3To—cny4an aonopona. 3HaH sHepum mum-
HapHux COCTOAHHM, COOTBeTCTBTOLUAX paaHum aHaveHnsim n s  MIA may-
qaem aupaweHHa Ana OTAMHNX mepsoc a HomonHnpysi Tepmu 
(no PHTIIy), HaX0AHM BCe CepHH BOA0p0Aa. COrAaCHO § 203 Tepm aroMa 

itz 
—2 	

p.et 
Bonopona eCTb , 	R 	chs 	HOCTOAHHaA Pma6epra, a n — me- 

HOe KBaHTOBOe 4HCAO. TO 06CTOATeAbCTBO, 410 B paccmaTpmemom cny- 
tlae 9KCHeHTpHCHTeT OpMHTH He nrpaeT HHKaKON pones AAA 3H24eHHA 

9HeprHH, COOTBeTCTByeT TOMy sunepHmeHTanuHomy (parry, 4T0 ace 
, 1 	1 

cepHH Bonopona yKAaANBalOTCA B cony o6nlym cpopmyny t(6--- 70). 

Ho B CArlae, HanpHmep, HaTimu onTsulecaHn 9fieKTp0H ABHWeTCA 

OKOAO neHTpanmoroaapnaa,npencTaniimmero c000m AAp0 HAIOCAeCATb 

9AeKTp0HOB rpynn K H L—TaK naaumemun °ewe antoma. 
()cum vow B MOAbLUHHCTBe CAy4aell MONO10 paccMaTpHBaTb KaK 

COBOKyHHOCTb 32p2A0B, KOTOpaA nmeeT akepayecHylo CHMMeTpH23. 

F109T0My, eCAH CAITH4eCKHA 9AeKTp0H ace ApeMA HaX0AHTCA Ha nocTa-
TWIHOM paccToHHHn OT OCTOBa, TO OH okaammeTca B 9AeKTpH4eCKOM 

none, ripaKTR4eCKH TaKOM K2K H B CArlae BOA0p0AHOr0 aToma• 
Peaynumpyloulmn cymmapHutl 381)5111,0CTOBa (1 1 — 10 = I npoToH) MOM° 

C4HTaTb cocpenoTomemium B neHTpe, H none er0 Tahoe Me, KaK none 

T04e4H0r0 3apAAa. nO9TOMy COOTBeTCTByKUMHe TepMbl AOAWHIA HMeTb 

R 
TARO we mu, Hal( H AAA BOA0p0Aa, T. e. n2 uTOT Carla OCylae- 

CTBArieTCA HpH op6HTe, npoxonamen AOCTaTO4H0 Amen° Bne OCTOBa, 

HallpHMep flpHKpyrOBOM op6HTe(pHc. 416). Ilpu ABHMeHHH HO 9AAMITH-

4eCKHM OpMHTaM C MOAbLUOM OCIAO, paBHOM AHaMeTpy Kpyra, 9AKTp0H 

MyAeT BpemeHaMH 3Ha4HTeAbH0 RpHMAHMMTbCA K OCTOBy H MO)MT He 
CK0AbK0 HOAApH30BaTb ero, HapylUaA a4)epH4eCKyl0 CHMMeTpH10. ElpH 

o4eHuBbiMity171.61Xop6HTax9aCTbnyTH6TReT Hp0X0AHTbAHyTpH OCTOBa 

(norpywannnang op6HTa). ElpH 9TOM xapuTep meaTpHmecHoro nom; 
6yneT CHAbH0 3aBHCeTb OTCOOpMM °OHM, H, CACA0BaTeRbH0 AAA op6HT 
paaHon tOpMbi, XOTA H HMeXAMHX OAHO H TO We 3HalleHHe MOAMUOM 

OCH, 9HeprHA MyAeT HeCK0AbK0 pa3AH4Ha. PaCileT HOKa3NBaeT, 4TO 

ABHMHHe MOWN° HpeACTaBHTb KaK ABHAMHHe HO OpMHTe, KOTOpaA B CAM 

(nlepenb compntaet nosopot OKOAO aapmemoro neHTpa C Tem 60nb- 
inen yrnocia CKOpOCTbIO, 4eM bon ALle 9KCHelapHCHTeT OpMHTH (ABU-

H3BeCTHOe B ACTpOHOMHH ROA HMeHeM 4BpaWgHHA HepHreAMA0) ,  

42• 
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660 	9KCHEPHMENTAAbHWE 06109AHHH THORN ATOMA 	XXX1X 

HTam,moTamme OT cariam auopoAHoro aToma mu noAymacm 6ofte 
Mauna na6Op mepmoe npu ounom u mom xce twonom seaum000m 
itucAe n. 

HaTpHR, KaK MW BHACAH Ha OCHOBHHHH OHWTHWX AMIHWX, 9TH 
Tepmu COOTBeTCTByWT pasimamsHameHumm nonpamomHmx WieHOB, a HMeHHO 
(Ana n -= 3) 

R ' 	 R 	R 
(3 — 1,35)2' (3 -- 0,87)2; (3 — 0,002; gi 

110CJWAHHa H npeAnocneAHHRTepmbiBnoaHe HAN HO9TH nnonHeannikaalOT 

PHC. 416. CxemaTmmecmoe mao6pawemme op6mr onrmilecmoro 
snemrpoma cnowmoro aroma m nepacmayanbmoil reopmn Bopa. 

c moaopoaHumm; B nepmom we HBO BTOpOM nonpammH, CBABaHnie C HO-
rpyweHmem BUTAHyTOR Op6HTU B 06AaCT6 BHyTpeHHHX 9AeKTp0H0B, AO-
CTHTalOT OtleHh 60.46WHX allameHmh. 

To we mmeeT mecTo H AAH aTOMOB Apyrmx WACWHWX 9AeMeHTOB, 
cnexTpu KOTOpMX aHaaormmHu cnexTpam HaTpH54 aHanormmnme OCAOW-
HeHHH 110ArialOTCH H AAR IMeACHHO3eMeAbHmx H apyria 9AeMeHTOB, 
HoAopotiono.ao6nocu, KOTOpMX ewe MeHbffle, qem AAA UteA04HMX 
MeHTOB. 

Tammm o6pasom, AAH aromcmi, rae nepwkepHmeciaft silemTpoH arm. 
meTca He mompyr TomemHoro Xapa, a mompyr uOCTOBH aTomaH*), 9KateH-
TpHCHTeT Op6HTN mrpaeT maflecTHyo p0A6 npm onpeAeneHmm BeAHUHM 
Tepma, XOTH H He CTOA6 150A6HlyW, KaK BeAHMHHa 60n61110n OCH. 

9 AAR sroro nocrarotmo, Irma] Z 3, r. e. &ma aanonmema K-rPynna. Tammm o6paaom, yace y Anita (Z = 3) ycnommm 6onbine manommialor Na (Z = 11), 
mem moampoa (2.-r- 1). 14 AeriCTBHTeabH0, mem H XHMINeCKHe cm:Walla L1 
nonoonm Na. 
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§ 211] 	 CnaktP CuConnbtX utomOn 	 661 

143 aceX soaMomanux a iccnentpiiclitetos 9A.111411COB KBaHTOBble yCAOBH/1 

noSsoninot BblAeANTb Te, AJIA KOTOpb1X op6wraummin MOMeHT Konitvectsa 
ummemm, T. e. MOMeHT K0.3144eCTBa ABIOKeHHA, COOTBeTCTBy101111411 o6pm. 

Memo° no openne, supamens B BHae /.N*), rue /—helloe vitczo, 

nocainee massamm rio6ohnOzo neanniohozo nucim. 
MIIIIHMaabH0e 3H214elille 1 eCTb nyith. EMy COOTBeTCTByeT nyuesOe 

smavenne op6wraamioro momenta, T. e. op6ma supos(ThaeTcsi B JIHHHIO, 

npoxousatylo vepes two. Mancnianmwe snavenne 1, ncon KOTOpOM 

opoirra CTaHOIMITCH npyronon, COOTBeTCTByeT 1 = h —1. TaKHM o6pasom, 
no6o9hoe naawrosoe 9HCJIO mo)xet HIdeTb snavemoil = 0, 1, 2, ... , (n-1). 

3ileKTp0Hb1, AAA KOTOpMX 1 .--= 0, Ha3b1BalOT S-9.3eKTp011aM11 ; npH 

= 1 COOTBeTCTBy10111/1e 9aeKTp0Hbl HaablBalOTCH p-suenTponamm npn 
/ = 2 — d-snerrpoaama, npn / = 3 — f-9.TIeKTp0HaMli. Temn we, no 
serum-1mm! 6yKBaMH 0603HaHa10TCH H cootnetctsyromme tepmel. 3T11 

CHMBOAU 3aHMCTBOBalib1 H3 CHCTCMaTHKH CrleKTp0B 11.1e.rt04HbIX MeTaa/1013, 

rue nmemm 9TH 9AeKTp0111,1 ORpeileASHOT BepX111111 (nepememuln) Tepm 
pesnon (scharp — s), ruasnon (principal — p), miWysmon (diffuse— d) 
H (Pymaamentammon (fundamental —f) cepni1 (CM. § 199). 

Cumaoaatiecame o6o3navenn9 pa3JIMIHbIX cepa HaTp101 14/delOT B COOT- 

... 

TepMaM S(/ = 0) Ana arum COOTBeTCTByeT 11011paBKa —1,35; 

Tepmam P (1 = 1) — nonpamca — 0,87; Tepmam D = 2)— nonpasna 

—0,01 H AAA Tel3MOB F 	3, xpyronan OpoliTa) nonpaBKa OTCyT- 

CTByeT (cp. § 199). 
3Haa KBaHTOBb1e HHCaa n H 1, Mbl ewe He 3HaeM 13CeTO BOBMO)KHOTO 

pamoo6paama 911epTeT119eCKHX COC ((Mei aTOMa. LOH MCCAeA0BaHHH 

910T0 BORpOCa Hp1(110 110ABeprHyTb aTOM HC11131Tall14/0, 11033,e11CTBy51 Ha 

HeTO BHell1HHM nolleM, Haflp14Mep MaTH/ITHb1M. 013614TaabH0e ABHHCeHlte 

9/1eKTp0Ha CB513aHO C H3BeCTHb1M MaTIIIITHb1M MOMeHTOM, 11p0110pLIMOHaAb - 

liblM mexamumecxonly momeaTy, moo 06patualoutafica Ha op6aTe macca 
(anew/poi-) memameamo C13513alla C 9.3eKTplO4eCKHM 3apHAOM. TaKHM 0qpa-

30M, 9.11eKTp01111a51 Op611Ta IlpeACTaBaHeT COCA MaTHHTliblid BOJI4OK. B03- 

,flettasite aneumero MaTHHTHOTO 110J151 Ha 9TOT MaTHHTHEIR BOAROK 3,011H(HO 

BbI3BaTE. flpelleCCHOHHOe ABIDKeHHe BOKpyr HallpaBae11101 MaTHHTHOTO 

HOAR, HpliReM yTA0BaH cnopocm npeuecom 3aBHCHT OT yrad MeH(Ay 

MaFHHTHLIM MOMeHTOM OpoliTbl H BHe111HHM nonem. 
Ho rip( ssammoueflomm anemnero noun C MaTHH1111,11,1 MOMeHTOM aroMa 

Tame arpatoT pea orpammuTeabame npanaa asawrosoro xapaaTepa. 

BeICTBHH CO CKa3aHHLIM CAtay101.111411 BHA: 

pesHas cepa 
rummies cep's' 
firo4HPyaHas cepHs 

3P — mS, rue m -- 4, 
3S — mP, rue m = 3, 
3P — mD, rue m= 3, 

5, 
4, 
4, 

6, 
5, 
5, 

...; 

...; 

...; 
4)YHuamerraabHas cepHa 3D — mF, rue m = 4, 5, 6, 

*) CM. nimmevaime Ha exp. 657. 
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662 	 9KCIIEPHMEHTAAbHME OCHOBAHHH THOPHH ATOMA Ira. xxxix 

OpmeHTHpoaxamomenTaop6HTm 0THocHTem,HonHewHeronomorpaHmeHa 
Tpe6oeammni nponnpattemsennow neanmoeanun, B can), moroporo 
npoetaura momeHTa Ha HanpatieHHe moan Tame empameTcn mepea 
mnemeHTapHmft MOMeHT KOAHWCTBa ABHWeHHH hl2r C HOMOWL.10 HOBOTO 

KBaHTOBOTO LINCAa xoTopoe npm-mmo Ha3laBaTb 
MattlitfttfiblAt IC8C1Ittl10814.41 1111C.40.4t. 

Tax max m onpexenaeT npoefamo eexTopa, sa- 

m-2 k 
MOMeHTa0THOCHTe46HOBHeMeTOHOAHCOOTHeTCTByKIT 

HameHemo m Ha exHHHmy. lio TaK KaK npoefulmn 

6uTh 6omane L Pa3AHLOWe opmemwommi eexTopa 

xaeaemoro meaHToamm umcnom /, TO PH He momer 

MO)KeT 061Tb HanpaaneHa KaK KO n0410, TaK H npv- m 0 	
17148 nano, TO in momeT 6mTE. xax HOAOHOITeabHMM, 

M:-/ 	 TaK H OTpHHaTeAbHMM (pHc. 417). 
TaKHM o6paaom, 	momeT npHHHmaTb 3HalleHHH 

M--2 	 0, 	2, w, 	Hcero 21+1 meabnc mane- 
B marnmgmom mime xaxvion Taxon opHeHTmum np-3 

oyaeT COOTBeTCTBOBaTblielarropoe paaaHnHe B 9Hep- 
TRH COCTOHHHAdipH OTCyTCTBHH °Hemmer° nom 9TH 

Pnc. 417. Cxema sHepremeciate COCTOHHHA paammmm AH1116 notnen-npocTpaneniennoro Iptasan0, KaK BO3MONKHOe paaHoo6paaHe COCTOAHHft. 

CTBeHHOTO KBaHTOBaHHH He 3aBHCHT OT HanpnweH- B aannom npnmepe 
/ 3, m 	 HOCTII enewHero 
mint 7 anatiennil: 	HamoHen, Heo6xoximo npmmab e pacneT ewe 
+3, ± 2, ± 1, O. 	oxmy xapaxTepHcTHxy snexTpoHa, Taxme HOCA- 

Lupo KBaHTCHUR xapaxTep. BCHKHH 9AeKTp0H, KaK 
BKORAUIHR B COCTaB aToma, /SA H HaX0ASHILKIICA BHe ero, ofonaxaer, 
KKK 3KCTKBAMOT aecbma pasHoo6pamme sxcnepHmeHTanbHme 
(PaKTM, CO6CTBeHHUM MOMeHTOM KOAHWCTBa ABHMHHH, BeAH4HHa KOTO- 

1 h 
poro palm ”,7. arca nocT0sHma MOMeHT KOAHLIeCTBa ABH)KeHHA 

namapona HOCHT HaaHaHHe cnann 9AeKTp0Ha. CnHH saexTpoHa CBH3aH 
H C HaAH4HeM onpexenennoro marHHTHoro momerma 9AeKTp0Ha, HOAO6H0 
Tomy Ram mexaminecxxn MOMeHT op6HTm CBH3aH C ee martniTHmm momeH-
TOM. °Jinx° oTHomernie marl-mm.110r° H MeXaHHEMCKOTO momerma win 
cnnua dna pasa 6oAhtue, nem Taxoe orHomeHHe vim o6pauxemin 
9.11eKTp0Ha no op6HTe. 3Ta OaHOMaAHA. &ma HaxemHo ycTaHoeaeHa 
onbrramn no na6aaemmo mexannmecnoro momewra npu nepemarmmaa-
111414 me/lemma cTepmeHbxoe (omen' athnuTenua H ne-Taaaa. H xp. *D. • 

m:3 

KBKHTOBKHIUI BeKTO- 
pa Kommeerna am- onpexennemce rumpoxon aToma (auponuteHHme co- 
acerma (/) ma II3- CTOBHHH). IIT06131 BhMBHTE 9TO paaHoo6paame (CHM. 
6paHHOe Hanpmme- emponmernm), Haxo npoHaeecTif HcnuTaHHe BHellaHHM Fme (nanpanaenne , nonem, CK0A6 yroxHo caa6mm, Hoo 3aKOH npocipaH-marHumronomili). 

*) cm. c. r. Kaaa Inman° s, awarimmecTeo, § 128 a 129. 
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§ 2111 	 CHEKTP C/10WH61X ATOMOB 	 663 

Beammonentreee martniTHoro MOMeHTE1 C11111ta C marHeTHmm MOMCHTOM 

op(aranbeoro ABHACeHHA TlpHBOAHT cornaceo npasenam npocTpanTeeH-
Horo KIMITOBaHHA K OAHOH 113 /tux BO3MOW11b1X opeewrauen CHHHA, 

ripe KOTOpb1X ero npoemitea Ha eanpaeneHee op6wranbHoro ABH2KeHHA 

1 	, 
empaecaeTce mepea 	

1 h 	
2 HRH — — — knapannenbeae H aeTenapan- 27G 

'neabeae maeoema). 
COHOCTABHM Tenepb 	COBOKyllHOCTb KBAHTOBbIX 4HCen, onpene- 

M110111,11X seeprenneceoe COCTOAHHe 3.6eKTp0118 B aroMe. 
1. rnaueoe KB8HTOBOe mecno n, onpenenseomee sneeTpoueylo 

rpynny K, L, M, • 	n6o mepea n empameTca owe:imam OCb op6eTbi, 
T. e. cpennee ynaneeme snewrpona OT Aiwa. 

2. 1lo6o4eoe meanTosoe mecno 1= 0, 1, 2, ... ., (n- 1), onpene- 
meolmee epaulaTenbHmt1 MOMeHT op6mTanbHoro ABIDKeHHA sneeTporm, 
146o gepea 1 Bblpa2KfleTCSI 9KCHeHTpHCHTeT %nem-rpm-aloft (wam. 

3. MarHaTHoe meanosoe mecno m = 0, 	1, -± 2, 	, 	onpene- 
7A10Lpee B03M0NCHOCTI1 npocTpaecTeeHHmx opeurrepoeom Op6HTb1 BO BHeIll- 

Hem none. 
1 

' 

4. CHHHOBOe KBAHTOBOe 1111CAO S ± 
2
— onpenensummee C06CTBeH- 

— 

Hbla MOMeHT KOMH4eCTB8 ABEKeHHA sneeTpoHa H ymaablealoatee Ha B03- 

MONCHOCTb Amyx opeeHTepoeom 9/1eKTp0Ha OTHOCHTeabH0 op6wranbeoro 
momeHTa — napannenbHon H aeTenapannenbeott. 

Pa3/114 ,1H0e 4HCJ10 9.11eKTp0110B, npeHannewautex K AAHHOtA 9/1eKTp0H- 

HOH rpynne (eanamme n), onpenenaeTca npunnunom Haynu, cornaceo 
ewropomy B aTome He MOXCeT 6bITb neyx 9AeKTp0H011, AAA KOTOpb1X ace 
meTope KBAHTOBb1X mecna coenanamyr. 

TAKHM o6paeom, nereo nepecmuTaTb BOAMO2KHOe AHCAO sneeTpoHoe 
B rpynne: 

Ppynna K rpynna L rpynna Al 

n=1 n=2 n=3 

1=0 1= 	I 	0 1=.- 	 2 	 1 	0 

m=0 m=-F1 	0 	—1 	0 m=.+2 +1 	0 	—1 	—2 	+1 	0 	—1 	0 

1 I 	1 	1 	I 1 	1 	I 	1 	1 	1 	1 	1 	1 

3=±-2-  S=±7 ± 7 ± 7 ± 1.  8-1 1 ± 1 ± 7 ± 7 ± 7 ±T ± T ± I I T 
6 	2 10 	 6 	2 

N=2 N=6+2=8 N=10+6+2=18 

H T. A. n COOTBeTCTBHH CO CKB3BHHIAM B eamane naparpa4m. 
HaKOHella HAMA BeKTOpHAA monenb naeT BO3MCOKHOCTb 110HATb MyAb-

THIIIIeTHOCTb cneeTpoe C/10WHbIX 9/1eMeHTOB H CBA3b 9TOTO ABRe114131 CO 

CAOHUHAM (aHomanbemm) 94:14)emirom 3eemaxa. CornacHo ceaaaeHomy cnee 
snemTpoma oplieHTHpyeTCfl OTHOCHTeAbH0 momeeTa Op611TaAbHOTO ABI1AKe1111H 
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664 	9KCHEPHMEHTAAbHEIE OCHOBAHHH TEOPHH ATOMA jrn. XXXIX 

no npasfinam npocTpaHcnteHHOr0 KBaHTOBaHHH H 9Ta pa3aM4Ha9 
opliewmpoaxa Hatr lle60nbume paaarnme B allanemm sHeprum, a cneno-
BaTeAbH0, H paanipme B Tep max cooTHeTcTspowero COCTOHHHH. Pac-
cmoTpHm urencHmble 9aeMeHTIDI, y KOTOpbIX HMeeTCH OAHH onTHHecia01 

Ann HoTopa I = 0, T. e. He Hmexnuerl momenta, TO ABe misc./name 

9ACKTp0H CO CHHHOBIIM 4HCaOM ECAH MIA Hmeem .aeno C s-op6nTor1, 

opHewnipoamr CHHHa Hepa31114411Mb1, OHM COOTHeTCTBTOT °Ana H Ton 
we sHeprinr COCTOHHHA, H BCC S-TepMu -TinpocTne. "UN p-op6HTN, 
y KOTOpOR 1r- 1, BOSMONCHbl aHe OplieHTHpOBKH CHHHa, flapaAaeAbHaH 
H awurnapannenbHasq, 6naroaapn 4eMy BO3HHKalOT Ase BO3MOHCHOCTH 

I 	1 
' 	

1 	, Ann pesynHTHpyfornero momeHra j==/ 	j=t-- 2 kpmc. 418); 2  
nowromy Hce P-Tepmn —neolluble. To we OTHOCHTCH H K OCTaAMILIM 

TMM (D, F H T. Ad). Ilepexon, c m- 
P-mepubt 	0-menmor 

	
oor° nsotWoro TepMa Ha npoctoft S-TepM 
Axel' anon:rim AHHHH (ryoneTbi). 9TO 

S=V2 	H eCTb HaBeCTIthle Ay6AeTbt IMeA04H131X 
1 ST 1, 12 I;  f 	1z2 	1.2 	MeTaAa0B (B rnasHotIcepHH, HornunouxencH 

5'12 Ha S-TepMe), H3BeCTHIDIM nptactaawrenem IS-V2 	
HoTopux 5BARTC51 >Henna rty6neT Ha- 

J' %2 J= %2 	 Tpxm (XI  = 5890 A H k2 = 5896 A). 

	

J 5/2 J % 	
Ann aTOMOB urencsuroaemenHHux 9ae- 

MeHTOB 4HCAO CHITH4eCKHX 9.11eKTp0HOB Pim 418. Bearopaoe cameme 
op6aranaaoro H cHHHOBOTO MO- pasHo AB M. Hanplimep, Ana Mg (Z = 12) 
MeHTOB. 06171B30BaHHe ayoner- ABa 9AeKTp0Ha 3a110AHMOT rpynny K, 
HMR repmos atenoyamx meraaaoe BOCeMb 9AeKTp0HOB — rpynny L, a Ana 

(s = -± 1 /2). 	 snewrpoHa B M-rpynne (rt.,- 3) Hrpairr 
porn, OTITH4eCKHX. 9TH 9AeKTp0Hbl, Haxo-

/Ina B OAHOH rpynne, CHAbH0 B3aHMOAetiCTBDOT. Mx CHHHbl, CHAMANBaHCE, 
meacay co6oft, moryT yCTaHOBHTbCH awrsurapannenbxo, aaeasi S = 0, HAH 

napannenatio (s = 1)*). TlepruHR caret (s = 0) coo-rent-lige,. Rom-
neHcHpoamthomy momewry CHHHOB H, CAeA0BaTeAbH0, HuHalcoro pa3Ho-
o6paarni B opmewmporwe TaHoro HomneHurp.osaHHoro CHHHa no OTHO-
weHmo K op6HTanbHomy momewry He moweT 661Tb: Bee. Tepmn 6yny'r 
npocTbnr, a CAeA0BaTeAbH0, H ace AHHHH npocTaima HAM cultayam-
liblAttl peaynwriwyloun01 momeHT aToma: j-= /. Bo BTOpOM curiae, S= 1, 
npocTpaHCTBeHHoe KB0HTOBaHHe B none op6wranbaoro momewra Haer 
mpu Boamonalocni: S = -I-1, s -= 0 H S = — 1, T. e. Bee Tepmat 6yayT 
Tpoflawmit, peaynaTapylotalift MOMeHT aroMa j = 1- -S HMeeT TpH 3Ha-
4eHHH (pHc. 419). TOAbK0 S-TepM, AAA HoToporo I = 0, OCTfleTCH npo-
trb1M, Hoo nag Hero Op6HTaAblibill MOMeHT pasea Hyrno H, cneaoaa-
Te/lbH0, panrnumne OpHCHTHpOBKH He MeHMOT Tepma. Kom6Himpoaamre 
nto6oro TportHoro Tepma C npocruM S-Tepmom HaeT Tporthme (mpunsem- 

*) He cmeamaara s—cramoroe KBaHTOBOe 4HCa0 H S — CHMBOa Op6HTM, 
Ann Horopoil 1= 0. 
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§ 211] 	 OfIEKTP CJIONCHWX ATOM041 

tate) ANHH14, HoToplue Haptay c cuHrynembnal xaparrepHiu JIJIA aTOMOB 

menotmosemeabHeix 9aeMeHTOB. RomommipoHarme Tp01111b1X Tepmcm memo). 

co6otl HaeT 6onee CaO)KHUe ARMIN, XOTH H He ece KOM6HHal1,1114 B03- 

MOHCHM (orpamnierme B Tau Haemeaemmx enpaennax oToopae). _ 

Bnpouem, MyAbTHIlaeTHOCTb ecerHa mepsnoT myebTnnneTHourbio Tep- 

MOB, a He mumft. 
,11,1151 9aeMeHTOB C mpen orminecHumH eserrpoHamu (Hanpumep Al) 

C1141HOBOe 411C/10 moweT 6bITb $ 	H s 	—
3 

H B COOTBeTCT134141 C 1 
2 	2 ' 

3THM MyabT1411aeTHOCTb moweT 6bITb 2 H 4 14 T• 

	

TPUMPMNOtt. P-1779PMbi 	Tpunftemtibte D- mephiat 

Po 	0, 	P2 	0, 	az 
S*1 

PHC. 419. BerropHoe cnomiemie opotrranbuoro H CIIHHOB0r0 

MOmeHTOB. 06pa30BaHHe cpmrplenthix (s =1/2--1/2= 0) 

Tp9n.nembla (s =1/2+1/2= 1) TeptoB utencomoaemenb- 
HMI meTannoB. 

HeTpyAHO BbIBeCTH, 4TO MyabT1441aeTHOCTb M ceseaHa co aHaneHmem 

peeptentupinomezo CHHHOBOTO MOMeHTa npocTum cooTHoweimem 

M= 2s+ 1. 

YneT cnuHa sumaporm H ero eammonencTeme c momeHTom oponTanb-

Horo ABHWeN1451 npueorar, TaKHM o6pasom, K lICTOaKOBaH11113 myeeTu-

neeTHOCTI4 Tepmort. 1109TOMy 06614HO CHMBOAll Tepm0B (S, P, D, . . .) 
yC110)1015110T, 0603Ha4a51 MyabT1411.11eTHOCTb (H11,aeKC °len, Heepxy) H 3Ha- 

meHme KBaHTOBOTO .mcna, onpememnotuero 110alibln MOMeHT HompiecTea 

Hemel-ma Othenisc cnpana, BHH3y). 3TOT 110Caealildi cHetableaeTce no 

ripaeueam 41pOCTpaIiCTBeHHOPO KBaHTOBaHtlfl H3 momewra Op641TaabHOTO 

ABHIKeHH51 enewrpoHa II cnIum. 11p41 Haa1144111 TI,ByX HMI 60.116111e OBTH- 

4eCKIIX 9/1eKTp0HOB CKatab113a1OTCH peayneTHpytowsll MOMeHT op90T 

H pe3y.r0.414pytouw11 CI1HH. 

HaflplIMep, CHMB0.1161 Ayrinemblx TepHoe mel0MHbIX snemewroe TaKOBbI: 

11 T. A.; nom ; m2p3 ; tops , rept, 

CHMBORN Tepmon meilonHoaemnabHmx snemeHToe: 

clutryeeTHble mlSo, 	nt1/02 N T. A.; 

Tpmn.rienthie m8P2, 	&Po, &Do, M2D2 H T. A. 
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666 	5KCHEPHMEHTAAbHME °OK/HAHNE TEOPHH ATOMA frn. xxxlx 

TO 06CTOATeAbCTBO, 4TO MyAbTHHAeTHOCTb cnenvon onpuemercn 
nnanmouncTnnem marnninoro momenTa saenTpona C MaDOITHNM molten-
TOM oponni,..aemer MOHHTHMM, 4T0 H B HBAeHHH 3eeman4 naanmonen- 
CTBHe MaFHHTHOFOmomemsnemporlaH OP6HTU AOAWHO HEPaTb OCHOB- 
Hym pox,. AAA cnnryneTnux AHHHR, AAA notopmx cnnnonue momemm 
momnemcmpomamu, wfxpext 3eemama mmeet npoctoM xapaxtep. AAA 
mynbTmnneTmax pacmnneHme mmeeT xapaxtep CAOMMAR, 6Aaro4ap2 TOMy, 4TO, KaK ymaauaanocb mum, oTHoweHme MaiHNTHOPO momemta 
K MeXaHH4eCKOMy AAA mita mexTpoma B Ama pasa °mune, mem AAA 
o6pamennn naexTpona HO OP6HTe. IIO9TOMy yraomue CKOpOCTH npe-neccnn 5711X Amyx 9AeMeHTOB BO BHUJUHeM MaFHHTHOM none pa3AH4Hbl, 
4T0 H npmmoAmt KOCAOMMeHHHM Bpatimmelimm. ECAH, odinano, BHeR. 
Hee none mechma magnum°, Tax 4TO ero mosamfictmme npembunaet 
Aeftcteme Op6HTaAbH0F0 momenta, TO OHO mapymet CBH3b menuky cnH-
HOBMM H op6mTanbnum MOMeHTaMH. COMA H op6mTu npeueccapyloT 
meaammcmmo Apyr OT Apyra, H mapTmma pact1ennemm2 ympothAeTcm. 3To ympotmemme B CHAbHOM MaTHHTHOM none ouno AABHO H3BeCTHO smcnepm-memTanbmo H nonyinum maamamme sqx llawema Kmamtomas 
teopm2 Aaaa H eMy HCTOAKOBaHHe. 

KOAH4eCTBeHHaA cxema KBaHTOBOR teopmm s4xJeKTa 3eemama, max 
npoctoro, TaK H CAOHCHOTO, pammo max H 544eKTOB flamema---Baxa H ukrapica, CBOAHTCH K BU4HCAeHHW m3memenm2 9HepEHH COCTOAHHA (H 
coomeTctaymmero Tepma) npn BO3AeRCTBHH marnmTmoro (9AeKTpH 
2ecxoro) none. lipmmem22 satem ycaoane Bopa AAA 4aCTOTH, HaX0AHM 
mamememHylo 2acToTy cnexTpanbmux AHHHR, 

lieCMOTpH ma mpeammagmylo npaxtm2ecxyw HAOAOTB0pHOCTb OHH• 
cannon aucToplion mum, He caeAyeT 3a6MBaTb, 4TO Okla, max Haulm 
MOAeAb, ARM, BorpammemioncTenetim nepmeT tH3H4eCKV0 Cyli(HOCTb 

B paccmatpmeaemomcnyvaeorpammemHoctb moAenm ycyry6ngetc2 
HeHOC.TeA0BaTeAbHOCTb10 'Taxman': npmmeMm2 mmaenb, AAA paccieta 
KOTOpOR HCH0Ab3y1CTCH sum,' imaconemoft mexammxm, MM HCKyCCTBeHHO 
CO4eTaAH 5TH aamomu C KBaHTOBMMH orpamm2eHm2mm. flowromy BeKTOP-
aylo cxeMy cneAyeT paccmaTpmaatb KaK npemocxoamoe mmemommvecxoe 
npanmao, HO He max OH3H4ECKyW MOAeAb aroma. flocneAomaTenbmoe 
peimemmeaaAa2m Tpe6yeTaameHu aamomommnaccnvecxoft MeXaHHKH,HpeA-• 
CTaBAHIDIMHE nepeoe npm6amemme K AeRCTBHTeAbHOCTH, aamomamm mexa-HHIGI KBaHTOBOR, npmroAmumm H AAA aTOMHUX UPOReCCOB, a He TOAbK0 
AAH npomeccoa maxpommpa. 

PeaynbTaTu ucnepmmeHTanbmoro H3y4eHH2 MHKpOCHCTeM H HE KBaH-
TOBOMeXaHH4eCKaH TpaKTOBKa nomaaumamT, 4TO 410HHTHR KOOpAHHaTU, 
mmnyabca H T. A., 3aHMCTBOBaHHMe H3 xnaccmcmon MeEaHHKH, nyw-Aalcacia B rny6olcom nepecmotpe, 6eaxoToporo OHH me moryT CAyWHTb 
AAA H306PaMeHHA COCTOHHHH MHKpOCHCTeM. 3TOT nepecmotp noxaaM-
BaeT, 4TO normme 06 op6mTe anektponaBaTome,xoTopum mu nonbao-
BaAnb AAA narananoro mao6pammHmo 9mepreTm2ecxmx coon-lowering 
B pa3AH4HMX aroma;, He mmeeT CMUCAEI non KBaHTOBOR tputommeane- 
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§ 212] 
	

flOAOCATME CHEKTPU MOAEKYA 
	

667 

HIM 1109TOMy, B EaCTHOCTH, MIA mom HPHHATE. BO  BHHMaHHe H TO 

COCTOAHHeatoma(1==0), npn KOTOpOM E0p6HTap snexTpoHa npoxoamna 
woes Hapo, wro He HmeeT cmucna C TOLIMA apeHnst xnaccinecHott moaenn. 
Ansi HoHuennum Sopa npeAcTanneHme 06 gop6HTaxy, coaepweHno 
HecynlecTneHHo: BO ece COOTHOMeHHA MART AHUlb sneproa Toro HAH 

onoro COCTORHH8 aroMa, a 9T0 COCTOAHHe BOBCe He 06513aTeAbH0 pac- 
CMEITIMBaTb KaK AnmeHne TovemHoro anetapolla no onpeaenenHoft 
op6HTe. AeRCTBHTeAbH0, KBaHTOBaR mexamma onHammteT 9TH COCTORHHA 

KaK pacnpeuneHHe M9AeKTp0HHOY0 06AaKaN B npocTpancTne, oxpy-
waloutem Hapo. Pa3AH4UIble COCTOHHHH COOTBeTCTByWT paanwinomy pac-
npeAenemmo9ACKTp0HHORIMOTHOCTHnoxpyr HApa. KBaHTOBaA mexaHHma 
CB83MBaeT OTAeAbHble cTanHoHapHue COCTORHHA aroMa C 9THMH pacnpe-
Ae4eHHHM14 9AeKTp0HHOR HAOTHOCTH H TaKHM o6paaom noaxoAHT 
nocneAonaTenbrio K pewernmo Honpocos CHeKTPOCKOEHH. OAHaK0 TaHoe 
paccmoTpenHe 9THX BOITOCOB BUXOAHT aa pawl' 9TOM KHUFU. 

r BABA XL 

MOJIEKYJIAPHblE CIIEKTPb1 

§ 212. ❑osocarue cnesTpir monesys B 13HAHMOil 
H yatapallimoneToson ofturnx 

❑ pH o6cymmeHHHenmapaionopoaaynomtmanocb, MTO B Hem Harmuty 
C AncHpeTnumncnexTpanbHumm AHHHAMH, COCTaBASUCIIMHMHcepimaa6a10. 

AaeTcH pHA nonoc,HoTopme npH HCCAeA0BaHHH npnoopamn AOCTaTOEHOft 

paapewanaueti cnoco6nocTH pacHneHmoTcH Ha pHA TecHo pacnonowenHux 
apyr OKOAO Apyra AHHHH, o6paaysi Tax Hasumemutt sworonimettqaTuk 
HAN nonocaTuh, cnewrp. 110A06HOR OCO6eHHOCTWO OTAHLHOOTCR 

cnucTpu apyrim Ma308, moneHynu HoTopmx COCTOHT H3 Anyx HAM 

HeCK0A6KHIC aTOMOB. Hao6opoT, cnerrpu OAHOaTOMHNX raaon (6naro-
poAHue raw, napu meTannos) npeAcTammica TOM.K0 AHHethaTme atom-
Hue cnewrpm. flparma, npo 3Ha4HTeAbHOM AaBAeHHH napm meTannon 
(Hanpnmep Hg, Zn H ap.), panHo KaK H 6Aar0p0AHble ram, Talon 
HanytimoT nonocaTue cnempu, HO, Halt nomunam pa3Hoo6paanue 
HccneaonaHHH, npH 9THX yumm( o6paapoTcH B napax HeCTOUKHe 

C0eAHHeMISI Tina Hg2 , Het , HgH, Cs2  H T. A., T. e. monegyiat, 
c cylnecTsioaannemKOTOpbDCH CBRUHO HanyveHHe nOJrOCaTMX cnocTpon. 

AAA na6nmeHHH monetcynsipHux cnexTpon, Tag )Ke KaK H cnewrpos 
aTOMOB, cneayeT no 803MONKHOCTH 9aUHITHTb moneHyam OT CHAbHUX 

noamyiumonum 803AeRCTUlti oxpywaiouum IHICTHM, T. e. Ha6AKULaTb 

BeWeCTBOB raaoo6paaHomCOCTORIHN.B036yA11Tb MOAeKy4ApHble CfleKTplal 

MO)KHO B nnameHH ropenial HAN B paannanux BHAaX 9AeKTpiPleCKOM 

pa3IMIAa: reticneposa Tpy6Ha, Ayra, HcHpa. ❑ pH 9TOM, KaK npaaHno, 
cneAyeT Hatperan, CAHMKOM CHAbHUX noa6ywaeHHM, H60 B npoTHaHom 
caynae moweT Hacryritub pacnaa moneHyn (aaccotutaums) H TaKHM 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



668 
	

MCMIEKSIARPHblE CIIEKTPLI 

o6pa3om trcmeatty'r HOCHTeJIH mortexyAscHux criewrpoe. 3TOT npoaecc 
nem) Ha6AtoAarb Hint s0a6yHtAemot mutton B atiewrpamecHoR Ayre s. 
B Hagonee roptvutx macrax AyrH, C TemnepaTypon 5000-7000 °, Ha6410- 
Amon,' rmattubt o6pa3om cnerrpu aromoa H Hatt6onee npomnbtx coertn-
HCHHii (ranpvimep CN); cneHrpta ate 603bUIHHCTBa coeAluteHHtt cocpeAo-
Tometim rAaBHbIM o6pasom B 603ee X0/103MbIX 4aCTSIX Aynt. 

flonocaTue cnewrpbt MO)KHO so36picaan, Tame, aacraanno raa ate-
THTbCfl TWA AerIctintem coomeTcraymatero ocaeuteHHH (tpayopecuembHH). 
HaH6oitee xopouto Hccneat:intim CI1KTM AayxaTommix mortetryA. Mitoro-
aromnue moneHyam npeAcrarbrumor co6ort ofitzuto ropaaAo meftee npom- 
Hble C0eAHHCHH9, TaK KaK mHoroo6paatte BaaHMHbIX apatttental HHone6atnin 

OTAellbnIX macTen mon MO.CeKyAbI 0TKpb113a1OT 6onbwoe 4HCJIO B03- 
momarocreft pacntaa. Hospatty soa6plaetute HHTelICHBHOTO cnewrpa 
miloroaromHbtx monegyA aatpyrunrreAbHo. C apyron CTOpOHM, CTIRKTpIl 

MHOTOHTOMHbIX monetcyA aHatnrrenbHo 60Aee CACOKHM, H AAA pommel-ma 
BaHCHMX Aeranen rpe6yeaca npameHeture CrIeKTP3AblibIX npH6opori oco-
6eHHo 6oAbutott paapeutaxnuebl C14.361. COBOKyTIHOCTI3 9THX Amyx 06CTOH-

Te/IbCTB— mana HHTeHCHBHOCTI, H He06X0AHMOCTb nptimettemrst npH6opos 
6oAbutoro paapewerma— °Mel% aarpy,Atuter HccaettoaaHHe cnewrpott 
HaryCKaHHH MHOTOaTOMHblIC MOJIeKya. iipHX0AMTCH OrpaHH4HTIDCH TflaBHIAM 

o6pasom HaymeHmem cnewrpoa nornoutetuta; 9TOT meToA, OCHOBalthla Ha 
amoHe Kttpxrocita, ripttmemterca H K AsyxaTommam monetcynam. IAHOTHe 
MO/leKyAbI, OAHaKO, normmuator B AVICKOM yabTpalPHOJIeTe, H 9TO B CBCHO 

omepeAb sarpyrttotet Hccnettottaffire. Tai matt nonocarme cnewrpbt He 
o6AaAator 3Ha411TeAbH0/I HHTeHCHBHOCTbIO, TO 060{3a KapTHHa MX nerve 
mown 661Tb nonymeHa gut npirmeHerunt CBeTOCHAbHOTO cnocrporpulta 
C ripHamabur H3 CTeKAa HAM loam. °ARMCO Tante HpH6opta He o6Aa-
Amor anamwreabHott paapetuatoutett aria H IlepeAalOT TO/11,K0 rpyobte 
meptb, monetcyrtapHmx CI-MR*3. AAA paanHmenna TOHKHX .tretattett Heo6- 
xoAmmo npHmeHetthe npH6opor 6oAbutoro paspetneHHH-- °ohm° rm- 
metunoTca ,apuppax11140HHble pelIBITKH 4TO Tpe6yeT A.111TeAbIMAX 9KCE103MMIlti. 

	

___ 	___ 

	

a 	b 	c a b  

A 	 B 
Plic. 421 Cxemarmtlecime mo6paweHme nuocaToro 

compa mosexplu. 

TpyAnocnt Ha6moaeHnst T10.30CaTbIX CIleKTp0B MHOTOaTOMHEIX MOAeKyJI 

H CACOKHOCTb MX TeOpeTHIlecKOM TpaKTOBKH flpHBeJIH K TOMy, YTo 
cnarrpocKorunecgoe Hccnenciene HX euie He nonemiyaoch AOCTaT04110 

atneKo. B nanbiletimem HanomeHHH Mbl orpammatmca AttyxaTomHumir 
monetcynamit. Cxemammecturtt BHA H (PoTorpacIma THIMIIHOTO MOACKy/Ulp• • 

HOFO ClIeKTpa HalyCKaHHH lipeACTaBACIIN Ha pile. 420 H 421. Rag 
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§ 2121 	 noAOCATMe CnEKTebt MOABKYA 	 669 

BHAHO, OH COCTOHT 143 paaa mwm1fi, crpynnmponalmmx B menage nonocm• 
9TH nonocu 	b, 	pacnofloweim c onpeAenelma nparaumnocTbw, 

oopaaya cucntemu noaoc; B CBOE ovepeAb CHCTeMM A, B, n0A0C, 

paa6pocannme HepeaKo no acemy cnexTpy, COCTaBASHOT qyynny, HAH 

cepuo, cncTem n0a0C *). ctooTorpagma nao6paxmeT °Any H3 cncTem 

ncooc B cneXTpe nOaa. COBOXynHOCTb TaKNX CHCTem npeAcTaximeT 

BCM cepnw, ofipaaymnyw noAnmh cnexTp noAa. 
Heperixo monexyllapnme cnexTpu &maw ocnonmeHm ewe paAom 

AeTaaen, OaHaK0 B OCHOBHOM THnH4Hme nepTm nonocaTmx cnexTpon 

CBOARTCR K nepenncrienHmm amine. Thaw o6paaom, cnexTpm monexyn 

Plic. 421. 43oTorpaelma orwoil H3 cacrem nort0C 

e cnexTpe monexyam xona. 

3Ha4HTeAbH0 60aee cA0WHm, nem cnexTpm aTomoo, 4TO, KOHe4HO,CTOHT 

B CMMHCCOOTBeTCTBeHHO6ogeeCAOWHOOCTpylaypOft MOAeKyA.YABeTCR, 

OaHaKO, yeTaHOBHTb OCHOBHMe gepTm Teoplin monexyAammix cnexTpoa, 
n0Ab3yRCID B OCHOBHOm TemH We npnnwinamn, KOTOpMe CAyhMT AAR 
HCTOAKoBaHHR aT0mHbix CneKTpos. C Apyron croponm, cnexTpociconnx 
moilexyA OKa3NBaeT cT0Ab We cymeCTBeMlyW nomonth B paatuummin 
CTpOeHMI MOAeKya, KaK aTOMHaR cnexTpouconna B aonpocax cTpoewla 
aToma. 

MCTOAKOBaHHe MOAeKyARpHbix CneKTp08 Tame nOKOHTCH Ha AByX 

nocTyAaTax Bopa. Ileo6xoAnmo TO4bK0 npn pacneTe sneprim cTanno- 
Hapnoro COCTORHHR MOAeKyAm nwilinmaTh BO BHHmaHHe 60.3bUly10 CROW- 

HOCTb ee cTpylaypla. B OCHOBHOM HameHeime snepreingeacoro aanaca 
moaexyAm nponcxoAnT, KaK H BaTOMe,Bpe3yAbTaTe H3MeHeinift B9Aeg-

MPOHNOtt KoH4mrypanma, o6paayrowen newickepwiecxylo maCTb mo.nexyam. 
OanaK0 npH 3aAaHHon meKTEM3HHOR icompnrypannx monexpim moryT 
OTAMMTbCR Apyr OT Apyra eine H COCTORHHeM, B KOTOpOM HaXOARTCH MX 

Rua, moryulne xone6aTbca H BpainaTbCR OTHOCHTeAbH0 oftero aenTpa 
TRWeCTH. C 9THMH 1303m0WHIAMH THnaMH ABHWeHM1 Twoxe CBR3aHMH3Be-

CTHMe aanacmwmprim,xoTopmeA0AWHin 6mTby4TeHMB 06liteMoanaHCe. 

KaK no 06LUHM c000pawennw4 Teopmn KBaHTOB, TaK H Ha ocnonama 

6oime cTpornx KBaHTOBOMeXaHH4eCKHX pacgeTox 9TH unacw smeprmit 

Twoxe He005X0AHMO C4HTaTb AHCKpeTHMmH H HmeMLUHmH KBaHTOBbal 

xapaxTep. 
06omagnm gepea W,. sneprnw, Oycimanennyw apaweithem sump 

(poTanHonnan aneprO, gepea Wv--wmprnw, cooTaeTcmywavw Icon-
6annam sump (ax6pannonHaa sneprwo, H nepea We — stieprino, o6y- 

*) lia 1mM420 Aaxa ynpOtHemiae cxema. liepemm OTAeamible BOJEcm Han 

Aux cnaemm ncomc nepexpmaamTca Apyr c Apyrom, 4To crieHb 3aTpyAnseT 

paCiuncppoexy. 
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670 	 MOAEKYARPHNE CHEKTPN 
	

Ern. xi 

CAOBAeHHyI0 9/1eKTp0HHOR xoHcfmrypatotetl (9ACKTp0HINHA 9HeprHH). 3Hep- 
THR 1:1 3911M0AenCTBH51 OTAeAbHbIX THROB monexynnpHilx ABHNCeHliti 06b14HO 
&Amer mana Amite no cpaanetnno c Wr . ❑09TOMy MM MONCeM el0 npe-Heopexi. H C AOCT9TO4HUM ripm6ninxemtem 1311p93HTIa I10/1Hy10 9HepT1110 
maxoro-ax6o CTRIWOHapHOTO COCTOAHHR monewynu B BItHe W=-- We + 
+ We + W. 110.3b3pleb BTOpNM nocrynaTom Bopa, Hattaem xacTorm 
HanyveHmx, mcnycHaemile Harnett monexynoth H3 COOTHOLUeMISI 

hv (We —  We)±(Wv— W3+ (Wr — W 'r), 	(212.1) 

rite wrplixamn 06o3HaveHil aHaxelffla 9HeprHH, COOTBeTCTBy1011tHe name- 
HCHHOMy COCTORHHIO. 

CpaaHHaaa cnexTp, onpenenaexua topmynott (212.1), c Ha6.rtmAae-
MbIM sncnerimeiranitio, MN y6exmaemca B csenytOulem. Onenbtule 
1111HHH 110/10Cbl COOTBeTC7'13y1OT 4131.1eHeHHSIM (W r —Wr) Hp! HeH3MeliliblX 
(WV —  Wu) H (W e —W e5• COBOKTIHOCTb BeeX 803MOBC111,1X .411K1112 Aarnioll 
110/106.1 o6ycnonnella pa311114Hb1MH B031.10WHOCTRMII xameHeaHn poraintoH- 
Hon sneprxx MO/leKyAbl. ECJI11 IlpH He113MeHHOM (We — We) Id eligeTai 
Taroice H (Wv  — We), TO MbI nonyxaem nocnenoaareabHocib nonoc a, b, c, T. e. HaHylo-nx6o xa cHcrem (HanpHMep, A, CM. plc. 420). 
TaKHM o6paaom, KaWAHR 113 CHCTCM 110/10C o6ycaoaneHa BO3MCOICHOCTRMH 
H3MeHCHHR mi6paunotion sHeprint monexyam. HaKOHeLL, eCJIli IC B09- 
MONCHbIM H3MeHeHIIRM 9HCpTHM 111114C0eAHHRIOTCR aapHanlia We — We, T. e. 
H3MeHeHHR snexrpolmoro COCTOHHHR, TO MN no/glue/4 paanximue 
cucmeAtu nonoc A, B, C, I. e. BC10 rpynny cuciem nonoc.. 

CooTHoweane meniay pa3/111 ,1Hb1M1111 xatramx nonocaroro cnewrpa 
MORMO npencramni H HeCK0AbK0 image. Boo6paaxm; 4T0 B Hama monexyne moryr H3MeHRTI3C51 /MAO saeKTponeele COCTOREIHR, a apauie-
HRH H kOile6aHHR OTCyTCTIII0T, T. e. 4TO sneprua cirankoHapHilx 
COCTORHHH moneHyam onpeitemensi roniHo nenwifinotl We. CneKTp Taxon MOJleKyAbl COCTORA 614 nono6Ho cnewrpy aTOMOB 

11 	

H3 AMU& COOT- 

k 	 , 
BeTCTBy101,HX 9/1eKTp01111130.1 nepexonam C MaCTOTOH 	

Ws — W; 
pac- 

nonoweHaux no acemy cninrpy, npnmepHo Ha metrax, rne Ha6mo- 
JMOTCH B AetICTBMTCAbHOCTH CHCTeMM 110A0C. 3TH AHHHH H Hamelunor 
pacnpenenemie net cepHH no cneKTpy. 

flpnmem xenepi, 4TO B moneHyne BO3MONCH131 paanx4Hue Hone6a-xeniHue COCTOSIHMR; B Tawom cane Kanviaa Ha °unarm:pc amine AHHHH pacnanaexca Ha cutremy nUHHR , noun 113 KOTOpMX npencraanaex 
0T/1e/1611y/0 nonocy peanixon CHCTeMbI nonoc. Haxoneu, ecnx 1113HHRTb 
BO BIIIIMRHHe BO3M0NCHble HameHellusi poxawformotl 9HeprHH, TO KaHCA351 . 

 H3 TO/IbK0 4TO ynomaHyrux OTAe/1611131X .1111111(1 npesparwral B COBOKyll-
HOCTb AHHHH, IlPeACT9BARIOUDIX Ha6monaemize B AetICTBI/TeAbHOCTH 
nonocu. F13.110HCeHHOe TOAKOKIHMe Ha6nonaemia aaHoHomepHocirefl no. 
3BOAReT 33K1110411Tb, 4T0 (Ws -- We), T. e. paanociri stwprxx nayx 9.9e1C- 
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TVONHbIX COCT051111141, ropasno 6onbine, Hem (Wv — W;), a sTa HOC/MAHN 

B C13010 oimpenb mHoro 6onmue, gem (W,.— W;), T. e. 

(We — W;)> (We — W;)>> (W, — W;), 	(212.2) 

H6o pammum B Hacrore mewny °pi:imam-m.1mm mamma nonocu ovenb mana 
HO epaallemno C pa3HOCTWO 4aCTOT, onpenenalouoix nonoweime ornenb-
Hon no/mem B cHereme, a s'ra nocsennim ropaano menbme pasHocin 
HacroT, onpenensnomett nosoweHme CHCTeMbI B cepHH. 

HepaaeHcito (212.2) BIIOAHe COOTBeTCTByeT KBaHTOBbIM cnotteraam 
o6cymcnaemoH MOACJIH. AefiersHrenbHo, poraimonHaa sHeprim moneHymbi 
CB513aHa CO CpaBIIIITeilb110 mennemmum BpallIgHHHMVI TSDKeAbIX comp 14 He 

opesbnuae'r o6blimo 4 • 10-'5 apt (v 	20 ci,t-1). Kone6aHna anep, npo- 
HCXOSHIMPle 410)1 neticomem mewayaTomribix CHA, C13513b1Ba10114HX wromm 
B moneayny, npoHcxonaT CO 31184414TellbH0 6onbffieti Hacroroti; IIM COOT-

aeTcTayet simprim no 200 • 10-15 apz c.-72, 1000 cit-1). HaHoHeu., PAH 
Hosoymmenim 9.11eKTp0HIMIX nepexonos Tpe6yeica sHeprim TOTO 

noptoma, Has AAR aHanorimoro npoitecca 	arome, T. e. 
AOCTaratouiaa 5000 • 10-'5 spa ei ize, 25 000 cm-1). 

CKOJIbKO-H146yAb nonHaa pacwtalispossa nonocaTbix cneicrpoH no 
onHcaHHoft cxeme ynae'rea Ansi HaH6oaee npocrux, rnasHum o6paaom 
AByXaTOMHblX, moneicya, rim npm 110M0111.H aHamisa moseHynapnbix cneHT-
poH ynae'rca 011e1141Tb MOMeHT HHepuith moneHynu H, CJICA0BaTeJaHO, 

asaromoe paccromme cocramainowmx ee sump, co6crsemole nepHomm 
Hone6aHHH, Tennory AHCCOHNERINI1 moneHy.ins Ha aTombi N T. )1. 

B 4aCTHOCTH, cries-rpm He2 	H2 BbIll.e411110TCR H3 601161114111CTBa male- 
Hynapubm cnexTpos onaronapH MaJ1b1M momeirram HHepuim HenycHaionmx 
91H cnewrpm 440.rteKyJI COOTBeTCTByIOT 60116111KM 4aCTOTaM spamemm 
C 9THM cimaaribi cpainarrenbHo 6onbinoe paccirosime mewny OTAeAb111.1MH 

AHHHSIM41 nonce If OTHOCHTeabHafl 6e,11,HOCTb eneaTpa ANNNEMII, sarpy,amo- 
uthe pacnosHaBaHme onmeatmoti Hume saxotiomepHocra nonocarbix 
cneicrpoe 14 nesalowme cnexrpm 9THX COCAHHCHH14 HeTH11114Hb1MH. 

§ 213. limppaitpacume cnewrpm raonegya 
Hapsay C 110410CaTb1Mil enewrpamii monexyn, paerionowermumm B BHAM-

MOUI ynwirpa4monetorion o6nacafix, Ha6/110ANOTCH TaK4Ke H imilva-
mpacHbie enexrpu moneHyn. 1-IpH 9TOM 0111317 110Ka3b1BaeT, 4TO HH43pa-
xpacHme itone6amni, Haanonaembie B cnacrpe rasa HAH napa, ocraHrresi 
B 60/16111HHCTBe cnyimea npaiortivecHH He113MeHHbIMH H npH MCCAeA0Ba10111 

cootHercrHylometi HCHAKOCTH NAN Aim Tsepnoro -rum. 1-Ipionmy 9TOR 

HellyBCTBHTeAbHOCTH imcppaxpacHbix Hose6amill K arperaruomy COCTOSIHNIO 

Han°, 011eBFIAHO, HCKaTE. B TOM, 4TO CHAU B3aH1,1041e41CTBIIH meway aTO- 

mama (HHTrpHmonexynapHme CHAbI) sHainrrenbuo 6onbine, mem Hali-nep-
BitallbC011b1 mewAymoneignplibie CHAU, oftycrionitsmouute nepexon, 113 

rasoo6pasHoro B npyrne arperaimme COCTOAHHA. HO9TOMy Honeomom 
aTOMOB BHyTpH moneHyabi npolicxonwr npaimoiecHH 0/114HaKOBO KaK 
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MOJIEKYASIPHblE CHEKT1'131 
	

rm. xt, 

B H30/141p0BaHHIAX monexynax raaa, Tax H B C61HHCenbIX monexynax 
XHAKOCTH HJIH Teepe.oro Tem. 113.134eeme 	HOJIOCHTbIX CHeKTp0B BHAH- 
MOft H yebTpacimonToeoti o6.ftecTm B OCHOBHOM oepee.eneeTce memeee-
nnem snenTponnotl xwmpurypasim monexym4, a sTa nocnentuis 11CREITM-
BaeT B cnymae NCHAKOCTI1 HMI TBep4oro Tend BROJIHe way/timbre 
soanetIcTana CO CT0p0Hb1 cocenmuc monexy.n. Ho ace we 11 AAA wuppa-
spawn:a cnesTpos nemoTopele neTann, 01513aHnIe rnannum o6pa3om 
c epauleemem monexyau nompyr ee newrpa TEKeCTH, nyswe na6mo-
naloTca B rasoo6pa3tiom COCTOHHHH, 1460 CB060Aa spume/the moeeeyn 
B /KMAKOCTRX H Taewusx TeJlaX B 31111.4HTeabH0fi CTeBeHH crecnesa. 

Ha6moneHne nwppaxpacwsx J114111111 B cnenTpe mcnycnalwa, oco6wwo 
AAA rasoo6pa3Hux Tea, eaTpyeeeeo OTHOCHTeAbHOR cna6ocTmo HX. TeM 
He menee yntinocb na6monaTe AHHHH 91 R H 34311 B nanyseuum rryT- 
non /18M11b1 Bb1COKOr0 ABB/fell/1H; AHHHH 9TH, KaK 110K33aJIH noannetIwne 
mccnenonanns, nanymaKercn npN npauwww monenyn pTyTH. B 60/11,111HH- 
CTBe capmea, OnaKO, wuppaspacnue cnewrpis Ha6/110nIOTCH B wine 
cnewrpos a6cop6ww HAH KaK mascumymel n36npaTenbnoro OTpLOKeHHH 
OT cooTseTcTspowero newenna; OHM xopowo na6monaroTca TaKIKe no 
meTQey eombeeameoneoro pacceerma (cm. § 154). B welwaspacnisx 

cnexTpax na6nionatoTcH 04eHb HH3K14e 
• 38 37 3. 3 34 33 	4aCTOTH, COOTBeTCTBy10111,He aHHHHM asininiurrnws 	B HeCK0AbK0 AeCTITKOB H J1B)R a co- 
ar0 11111111111411COV imn TeH wwponoa; C apyroll CT0p0Hbl, • 111111111111111111111111111Lif 1 1 z 40 IN 11111111LISIIIMINLik I HMe/OTCH AHHHH ropaano 6onee sopoT- 

° /71101/1111=1111111111111‘. 	KOBOAHOBbIe (AO HeCKOJIbKHX MHKp0.- 

HOB). Flpemep nonocu, xapasTepn-
Pm. 422. CnexTp nornowenna napoe apemen nornowenne B napax HCI, 
xnopacToro aonopona• B 6J1H3KOrI npnseneft na p14c. 422. 

nwppaxpacnori 06/1aCTH. 	 ECTeCTBeHHO pansennTe }mom- 
naase muppampacnme cnesTpu Ha 

Ana Tana —wpaniaTenbnue H none6aTenemse (To4Hee, xone6aTeneno-
npawaTenunse), npunuchthasi Nx 9THM neym npoueccaM B moneeyee. ,Elett-
CTMITeab110, 143 paccywnew411 npeAbLaylmero naparpacpa caenyeT, 4TO 

mamas 4aCTb H3MeHCHHB 9HeprHH monemynu npn nepexone H3 oJHono 
cTannonapnoro COCTOHHHH B npyroe COOTBCTCTByeT nameHelano 9AeK-

Tp0HHOH mowinlrypawm monesynu. CBH3aHH0e C HHM H3MelieHHe sneprith 

MM 0603Ha4H/111 mepea 	lea H eteeee, 4TO &unsnaps( 9TOMy sneny 
B (popmyne (212.1) 4aCTOTa monexynapHoro manymetwa COOTBeTCTBOB8Aa 

BHAHMOII HAN ynE,TpacptioneTonotl 4aCT14 cnexTpa. ECAH 	9IleKTp0H118H 

mompmrypaums OCTaeTCH HeH3MeHHOH, T. e. WQ = W:, TO 4aCTOTa }my-
tieeee 6y.ser onpeneneTece comwoweHmem 

tr,  = (Wv WI) (Wr — Wt1)) 	 (213.1) 

T. e. 63/4eT COOTBeTCTBOBaTb nwppaxpacHon o6nacin cnewrpa. HOBTOpHLI 

paccywnotha npenunytnero naparpapa, MM nonyintm ucTonsonanme 
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AAHHHOBOAHOBOCO cnexTpa max 411CTO poTannonnoro, T. e. cooTaeT-

cTByIonLero yCAOBHW Wit,==1Y4, onagaloutemy, 410 aTOMN B monexyne 
He company:a xoxe6amin, a 'num apainaloTca mono mem Rewrpa 
TgwecTn. AHanorkomo, npnHga BO BHHMaHHe H xone6aHng H apatoemig, 
MN nonyum o6bgcneHHe cTpyKTypu 6oaee mopolwoaonnoeux nonoc, 
gancnoumcg an6paunormo-poTa4Homiumn. Teopan Tra xopoluo nape-
xaeT ace na6npaaemele oco6ennocTil nmppampacnbix cnexTpcia H no-
aKongeT 'lean oneiwn paanHgHux napameTpoa monexyn (HanpuMep 
momeHTa nHeplow H T. A.), Haxo.agruxecn B cornacHH C onenxamm, 
auaoanmumn Ha Hatonoxemnt Hall nonocaTumn cnexTpam mammon 
OxacTa g.TH ❑ pg nommus xpyria 44,13144eCK1a MeT0A0B. 

FJI A B A XLI 

4■ 0:10.1110MHHECUE1411(1451 

214. •ayopecommx moaeKya 

1race B § 207 mu paccmaTpHeann aoa6yamenne aTOMOB noftTanem 
caeTa. Ha6moaaKnneeca npa aTOM peaonancnoe caegenHe ecTb npocTen-
wag cpopma cOoTontobillHecnemoin, nmeloulag acHoe TeopeTHmeme HcTon-
xi:mange. floao6noe Ranenne Ha6nroaaeTcg H npm °maternal moneKya, 
npHgem B cooneTcunal c 6conuen caomaiocTba clicTemu sHepreTHge-
clam ypoaneft moamyam nennoaaemoe }wrier -me TaKme meet ovenb 

caowHuft ann. 
Tax, Byx, ocaelung nap Roma, cocTomone Ha moaexyn J 2 , Toincon 

moHoxpomaTngecxon Jonnieft OT pTyTHoil aamnu, o6Hapymma, 4T0 Belly-

cBaeTcm 'Tana cnomman cnexTp, cocTognion Ha ogeHb 6onbuloro Imola 
oTaenbHux xvinn6, Togmee, nap mooda, aniniu BOJIH xoTopux wrinama- 

nmcb npn6nn3nTenbno Ha A. 3TH napu npucTaKuma npauliammo 
COBOKyHHOCT13, H paccToanna !dawn H1011,1 COOTBeTCTBTOT paanom 
nanH Bonn B necxconwo necguoa aHrCTpeM. nonygeHHag MUM o6pasom 
cTpyKTypa mmeeT 6oribuloe cxo.acTso c cmcTemoR nonoc, xapaxTepHux 
,ang nonocaToro cnexTpa, npngem macaw' noaoca npeacTawgena asymg 
nanHamm. 3ame4aTenbrio, Eno ocaenteHme monoxpomaTngeomm CBeTOM 

npyrog Annum aonmu npHaeno x ww6yameiuo cxcanoro cnowHoro 
cnexTpa,acennimu mom xoToporo Oman necxonbxo HameHeHu. Bum we 
ocaetneHme npoHawaannocb He Tornwo moHoxpomaingecxoft muniefl, 
a 6oaee inmpoxim raCTKOM cnexTpa(a Hecxconwo aeorrux aHrcTpemx), 
TO cnexTp Hcnycxamig cranemwacg ropaaxo 6onee cnowHum. 

Bcg mamma COBOKyllHOCTE. ma6n10aaemmx lawroa nonygma xpanne 
acHoe ncToaxoaaHme, xor,aa OHa 6maa paccmoTpema C TO4KH BpeHHA 

TeopKK noaocaToro cneKTpa• IskoneKyna Rona KapampnayeTca cmcTemoft 
smepreTmvecKmx ypOBHeIIB cooTaeTcTaHH C nanowornium B § 212. 48CTI, 

TBICHX ypoBHeIl cxemaTHgecim Hao6paweHa Ha pnc. 423. 

43 3am, 2178. C. C. JlagacCepr 
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OOTOAIOMHHECHEHIMMI 
	

[nu xL1 

HIINCHSIA Tpyrilla COOTBeTCTByeT nepHolay snewrponHomy COCTORHHIO 
moneHy.am H COCTOHT H3 pima ypoaHeN, oTmeHennux nwppamn 
r 0, 1, 2, COOTEBTCTBy101BHX paHHum Hone6areabrimm COCTOH-
}IMAM moneHyHm; OKOAO Hawnoro H3 TaKMX ypoalleft HaliBCBHO HeCK0AbK0 
ypospeti, COOTBeTCTBy101101X pa3A1PHILIM COCTORHHAM spanteHma. BepxyaH 
rpynna yponHell OTHOCHTCH K moneHyne C H3MBHBHHOn 9ABKTp0HHOM 

Pw. 423. Cxema mepreTnvectou yponnefl moaexyam, 
nonanoman Opaamanne cao&noro cnexTpa nenycxa- 

HHH npH MOHOXp0ManneCKOM B036pKABM{H. 

Howlmrypaumeti. T-IHCAO OTAeAblIMX ypOBHeti HaCTOabK0 BelIHKO, 4TO 
BO3M0)KHKIBeCbMa paaHoo6paaHme nepexonm C OAHOTO H3 ypoHnett 
Heft Tpyillibl Ha OAHH H3 ypowiefl 	STO 03HaMaeT, MTO mo.neHyna 
Ho.aa moweT nornoutarb pas/mumble ceeroame HaaHrbt, T. B. MOHOXp0Ma- 

nivecludt CBBT pa3AWHIOn MaCTOTM; ApyTHMH CA0BaMH, CHeKTp a6cop6u,HH 
Taxa MOACKyala COCTOHT H3 Otlelib 60AblHOTO t[HCAa AHHHil. 

11,Ba TaKMX °Irian a6coponftH Hao6paweHm Ha pmc. 423 B BHAB 

CTPBAOK, mayamix CHH3y BBepX. LLAHHa CTpeAOK Hmpawaer BeAHMHHy 

HOTAMBHHOTO HeaHra hv. B036y1KABHHaR TaKHM o6paaom mo.rtexyna mower 
BO3BpalHaTbC51 B OAHO H3 HiDICHHX COCTOHHHH, H3ArlaA COOTBeTCTBDOLHHfi 

KBaHT, KaK HOKa3aHO Ha meprewe cipemcamH, mayuummi CBepXy BHM3. 

B !aloft modenule nponxo.awr OAHH H3 11306NOKBHHIMX HepBX0A0B; 

VC, 

4 

2 

VD_ 

4 

2 

1 
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ace Onamo OCBeWeHHMX napoa AaeT COBOKTIHOCTb 9THX HepeX0A08, 

T. e. manyveHme ttepq CHCTeMbI AHHHH. KaWAELH napa 6AH$KRX AHHHft 

COOTBeTCTByeT nepexotty Ha. KaKHe-1H60 ABa pOTaHHOHHUX COCTOHHHH. 

OTAWWHMe napes coomeTcmyca nepexoaam B paamue COCTOHHHfl acme-

6aamm. TO 06CTORTeAbCTRO, 4T0 KaWAaH nonoca npeacTatineHa TOAbK0 

AByMM pOTWWOHHNMH AHHHHMH, e. 4TO He ace HS MHCAHMMX nape-

X0A013 mmetca mecTo, HaX0AHT cnoe 0616WHeHHe B TaK Ha3UBBeMMX 

npaamtax om6opa, BMTeKaWIWIX H3 KBaHTOBMX 3aKOHOB H HMWOUAHX 

MCCTO eceraa npa H3Ay4eHHH CAOWHMX aTOMOB H moneayn. 

TaKHM o6paaom, npaxoTnnautl Ha nepeut4 BWARA cnewrp H3Ay4eHHH 

moneaynu, Boa6panofinott moHoxpomaTavectotm caeTom, nonyvaet nonHoe 

H mcHoe HCTOAKOBaHHeell moweT 6b1Tb HCH0Ab30BaH AAR COCTaBAeHHA 

cxemu moneaynapHux ypointett. B Hactotnuee 'Tema cknyopecaeHamst 

moneaya mayvema AAR pMAa attyxaTomHmx moneayn H npmaetteita 

BCOOTBeTCTBReCooluel TeopmettmoneaynapauxcneaTpoa.11ccneaoaaHme 

cnewrpoa cpnyopecitetnout MHOcOaTOMHbIX monettyn nossonmeT paso-

opaTbCH B cTpoenvnt 9THX ROCAeAHHX, HO 9TH cnetcpm OTAH4BIOTCA 

ropa3Ao 60Abillen CAOWHOCTbW, 4emycoomeTcTayeT60AblnaRTpTAHOCTE. 

maTepnporannm. 

§ 215. •oTomommliecgemosi xmAKOCTeli H rsepAux Tell. 

Cnelapummun cocTaB mommememm. flpammo CTOKCa 

Aanemte tknyopecaeHatta napoa, paccmoTpeHnoe inane, Havanm nay-

qaTb AHWb B Havana XX Beim. OHO nonyvano cBoe actonaosanme nocne 

CO3AaHHH Teopna Bopa. ABAeHHH ISTOAKKAHHeCKeHHHH WHAKOCTeg H 

Taepablx Ten, ropaaao 6onee tune H nem Ha6mattaemue, maaecint 

6onee TpexcoT neT. CWHaK0 B cmny ropaaao 60AbWeR CAOWHOCTH 

B3aMMOAW1CTBH2 mea(Ay moneaynama 
B curiae )KHAKOTO H Taepaoro ee-
utecTaa nonHotl Teopeinvecaoll 
ACHOCTH B HCTOAKOBaHHH HBAeHlift 

motothecuetnotmKOHAeHCITOBalitthIX 

CHCTeM Mbl He mmeem H B aacTooutee 

npemo, HeCMOTp$I Ha part nonyven-

MAX aaacHux peaynt,TaToa, AOCTHF- 

HyTWX, B 4aCTHOCTH, H 6Aar0AapA 

pa6oraM COBeTCKHX 4M3HKOB. 	 Thu. 424. Cxema na6noneHma thnyo- 
fia6A10.[IgHtle HBAeHHH (POTOAW- pecuutamt anootocxefi; F H P 

MHHeCRCHUHH motKeT own, ocyutect- nonamTensHme (cxpentenaue) cam-

BACH° paaHoo6paatiumm cnoco6att, 	 (PHAE.TpM. 

AIIM totorax Beacom (pacTaopu 
apacoa, Hanpmmep (pnyopecuetuta) asoeo6pa3Hoe online aamento yxce 
Ha pacceammom tomattom caeTy }um B nyvae conmevnux nyvetl. AAR 

alaYrtlx, meHee apao caemuoucca Ten yao6Hee pacnonoweHne, Ha06pa-

)KOHHOe Ha pnc. 424. CBeT OT HCTO4HHKa, Hanpnmep anetapnvecaott 
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•OT0JHOMIIHECIIEHLFH51 	 Ira. gm 

Ayres, goHAeHcHpyeacH AHH3OFI Ha HccaeAyemoe BeLLIeCTBO, Hanplimep goa6y C paCTBopoM xpactal, XHHHHa
, gepocHua H T. A. raaa c6oxy BHAHT Ha TeMHOM cpoHe caea nyqxa cHeaa He B BHAe 6eJlOti PO/JOCK/I, HO B Blue Firma TO8 HAH 111108 oxpacgH B 3aBHCHMOCTIf OT Hccseaye-

moro seulecana: aeAeHbIM AAA cpayopecuenHa, opatogegut1 Ang poAaminia, 
ciniegarrbal AAR XHHHHa H T. A. 

LIBeT soatnigalowero CBC4eUHR SIBAReTCH xapagaepHum npHaHagom 
AIOMHHeateHIFHH; 011 OTAIPIeH OT 1113eTa B036pgaaroulero cgerra, 6.aaroaapg 
4eMy o6ner4aeaca Ha6moAeHme aroro Hnnenua. IlpH 9TOM 066igHo co6a10- Aaeacg npanalo, ycaanonnenHoe CTOKCOM (1852 r.), coraacHo goiropomy 
CBOT mommiecueHHHH xapagrrepHayeacn 6bastaea a.41111011 110.41161, gem nornomem6It1 aenom 

CBeT, Bb13b1BaIOLIFFIFI JHOMHINCIIeHLIHIO. 061A4H0 pac- noamgeHne cnegapaaumax no.noc .11 10MHHeClIeH1114H H a6C0p6L0fil COOTBeT- 
CTByeT H306pmgeHnomy Ha pine. 425, noga- MCOMM7 AVAUMeniela(L/R aunaragemy, 4T0 noaocla 9TH qacamgao nepe- 
gpunaloacg. TaKHM o6paaom, npanfino Orogca 
o6o3Hagaeir, RTO mageHmym TIOAOCIR norame- 
HH51 CMCILIe9 B CTOpOHy KOpOTKHX BOJIH OTHO- 
CHTEAbH0 magenmyma mommuecueHHHH. PHC. 425. CxeMa, noncrimo - 	110.11b3yACI, FIpaBHAOM CTOKCa, MOWHO yAy4- man HpaBRAO CTOKCa. 	
111411‘b 37CA0131451 Ha6J110AeHHH .410MliffeCIFeHaHH, 

FlOMeCTHB Ha HyTH B036yHCAa101101X Arlen 
CECTOCIMIJIbTp F, noramnaganati Ayala, COOTBeTCTBy1011(He AnHHam noaH mommtlecneHHHH, HO 11 p011yCHafOLLIFIR CBeT, a6cop6HpyembH1 Haygaemiam 
neulecasom. Hao6opoa, mexcAy Haygaemum ofrbegaom 

H rAa30M 110Me- 11(aeTCR CPHAbTp Ff , AOHOJIHRTEAblibIFI K FlepB0My, T. e. FIONI011ialOH0111 
BOJIHN I10/10Cb1 A, HO Hp0IlyCICal0LIFHP/ 06.11aCTb L. TaKHM o6paaom ran 6yaeT aainnuieff OT CJIy4a8FIO paccearmoro caerra, H B TO /Ke BpeM4 AIOMHHeClleFil001 6yAea g036pgAeHa H AocnirHerr Ha6moAtreng 6ea • auagmaeabHoro ocria6aeHHH. STOT 

MeT0A—MeT0A CKpeILIeHHbIX 441.4b-
Tp0B-01(a3b1BaeT matutTenbErbie ycayrm ripm mccaeaoaaHHH caa6o mommiecuawylonnix neatecan. 

Tag gag HOROCIA a6C0p60H11 H mommiecHeHnum gacnigHo nepegpra- BalOTCIT, 
TO FIACTb CBeTa Al0MHHeClIeHLIHH, BIDIXOAR 113 rAy6HH1,1 OCBellFeH-

HOr0 BeLLIeCTBa H Flp0X0ATI 49pe3 CJIOH 9T0r0 BellIeCTBa AOCTaTORHO/i 
TOAIHHIFIA, 6yAeT B 6oa6neti HAM MeHbLUen CTeHeHU HOTA0111eHti.6naroaapg 
9TOMy MOXCeT Hp0H30FITH BHAa FIOJIOCbl .410MHHeCLICHIVIH; 
He06X0FIHMO BBeAeHlle COOTBeTCTBy1011FHX nonpaBoK, 0006eHHO B CATIae 
3Ha4HTeablIbIX goimeHapauHtl AIOMIFfleCIIHpy1OILIer0 BeIlleCTBa. 

JAR lieFCOTOpb1X X.rtaCCOB OpralilfleCKHX MOJleKyA HpaBHAO CTOKCa 
MONCeT 6b1Tb 3aldefleHO, KaK ye'FaHOBIIII B. .11. fleBLI11411, ICOAH4eCTBeHHUM 
COOTH011IeHHeM, FlOarIBBIIIHM IM3BaHHe npaeuna septa/tattoo ettautempuu cnerrport 110PA011IeH1451 H J1 K4441HeCIFeHIIHH. COMaCHO Ha6mAelumm negunnia cnerrpu noraoutemin 

H H3J1y4eHHH AAA 9T0r0 THEM BellFeCTB, 
H306pa/KeHHble B 4/yHKIIIIH FlaCTOT, HpH paHHOHaJIbHOM Bb160pe Op9HHaT 

Kpuawx OKa3b1BalOTCH 3epKaAbH0 CHmMeTp144HUMH OTHOCHTeAbH0 HpHMOn, 

676 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



8035yAgan914110 
DUHUO 

§ 215] 	SOTOTHOMICHECHEHHHA HCHXKOCTEA H TBEPHbIX TEA 	 677 

npoxoxsumet1 nepnemaHxyaapHo K OCH sacToT sepes Tommy nepeceseHHH 

KplIBbIX 060HX cnewrpoa. XOTA ripsaws° septcaabHoP cummeTput co6.uss-

aaeTcH He Bo acex caysastx wommtecuetunw, ()ammo nag o6wmpHoro 

Knacca CHOHCHbIX moaexya OHO I103130.3fleT HeHaTb aattutue sammosetutH 

o crpylaype sHepreTwiecntlx yporwett 

1/13 OOLIIMX coo6paareHnft ACHO, 4TO CBeT, cnoco6Hbitt Bbl3BaTb 

AKIMITheatellLMII0 Hexcrroporo aeutetraa, HOJDKen noraoutarrbca 9THM 

aeutecTeost, T. e. HAHHa BOAHM BosOyamatourero caeira aomxna nescaTb 

ancrpn HOKOCN a6copowm. Tam XaK sTa nocnextum HOBOAbH0 umpota, 

KaK I104TH acerna 6bnmerr 
805Wireatotaue gonora aficonmam 	nonaca 

y NCHAKOCTeA H Taepanx 	 /710MUllet749/141111 
1711HOU 	"4-Nol 

Tea, TO B npeaeaax nano- 

Cbl a6copourat MOHCHO 

BOJIbH0 3Ha4HTellbH0 aa-

pbttportaTb Army BOJIHM 

Bosoyaraatowero 	°terra. 

Hccaexoaarma sToro poxa PHc. H9A n ..pH B03630KACHHH CBeTOM 211050A 

4aCTOTN, HeaCal 	B ApeKeHaX OKHOA AOHOCM 
HOKa3a1/1, 4TO cnetcrp JI10- HOCKOMeHaa, CileKTO JOOMItHeCHCHAHH OCTaeTCSI 
MHHeCHeHLIMH He MeHTleTCA 	 lieH3MeHHIAM. 

npit HsmeHenntt KARMA BOA- 

aosoyautatowero caerra, notta srra floc/texas aesurr B npexeaax Asti-

not4 HOHOCbl noraoutemra (plc. 426). 
ECJIH BeLlJeCTBO IlMeeT HeCK0.11,K0 HOKOC ROCAOLIbeHlifl, TO 13036)01(nel-um 

caeTom, OTHOCALHHMCA K pasaum noaocam noraowewm, MOHCeT Bbl3BaTb 

nsmeHettHe cnetapa wommtecuernumt, XOTA Hepexxo cnetcrp atomHHec-

ueHumll coxpatmeTcH H B 9TOM caytme. ant BaHCHble Ha6moxemist 

110Ka3b1BaIOT, 4TO cnetcrp .1110MHHeCHeHLI.MH xapatcreptisyeT Hccaexyemoe 

BelMeCTBO. ,RAHHa BOJIHM aosoyactatontero arra nmeeT arropstreneHHoe 

sHasemte, .114111b nepaxox 143 

OAHOR 110HOCH HOTHOLLICHHA B Xpy- 

rpo mower,' virpwrb pont), mewls' Xa- 

paKTep Bos6yantermst monetryam, no- 
X HO6HO TOMy KaK 9TO B 41ICTOM BH,Cte 

AmmuCinokCactam o6Happueno Ha6atoxeHructur Byrta 
Hax aosoyauteHHem myelitis napoa. 

Pac. 427. FiappneHHe IIIMBHAa CTOKCa. 	np14 B03630ICKeHHH OtaeAbHbIM14 

KUHLMAN MOHCHO oco6eHno OT4eT- 

JIMBO Ha6.110A.aTb caysan onTynneHtts OT npasHaa CTOKCa. Ha psc. 427 
sao6pawes Tama czymati. 3aunpmxosassas ofinacTb, cooTseTcTsylomas 

sapywesmo npamma CTomca, sasimaeTca anmuctnotccoecKoa. HsorAa 

sTa aHTHCTOKCOBCKall 06.1aCTb passtaa .HOBOJIEHO xopowo. 

11pm/to OroKca nonyssAo o6Inge TeopeTssecKce ACTOKKOBaline 

HOMOLICH npeAcTamesma 0 4)0T014aX. HCTOKKOBAHHe 9TO CBOAHTCH 

K nperwoncottemno, 4TO trattramtt Hcnyutentu,th nptt nomrtHeatetuum Cl/0- 

TOH (hv) nonysaexca sa ctierr KaKOTO-HH6yab orworo noraouteHHoro cDoTo-

Ha (hvo). npassno, spa maacs,om TaKom nponecce sacTb sseprss (A) 
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.0TOATOMHHECHEHKHA 
	

Ira. au 

nornouTeHnoro (POTOHa paCTpa4HBaeTCA Ha KaKHe-TO BliyTpHMO.ReKyAflp-
awe Hp0MeCCID1, TaK 4TO coraacno aaHoHy coxpaHeminnHeproi Hmeem: 

by hvo  — A. 
BeAH4HHa A HOACOICHTeAbHa, 410 06yUDDBAHBaeT CTOKCOBCK0e cme- 

menue. Carta Hapywemin !wawa CTonca catayeT 06141CHHTb ao6a- 
wwwwm K sHeprmi aoa6parunouiero 430T0Ha Ter:Rosa aneprith AlOMH- 
neconpylouiero &enigma. 11entraHTemwo, C noahnHeHnem TemnepaTypu 
aHTHCTOKCOBCKaa 06.3aCTb 061301H0 Biactynaet acHee. 

3TH o6u.we coo6pawerffin, KOHe4H0, aaaeno He HcHeprthwaroT Bonpoca 
0 mexanname B036pRKeHHA momaHeareHHHH. He BCH noraouieHHan sHeprin 
muneTca B Blue snepnw AIOMUHeCMeHMHH. BbIXOKOM RAH K091:1)- 
CPHHHeHTOM 110Ae3HOTO aacirnmn mommiecttemilm HpHHATO Ha3b1BaTb 
oTHowenHe TI Haay4aeMofl silent! K sHemn, nornowaemott awmmec-
u,Hpyroamm newecTaom. C. H. BaBILKOB, noTopbM nepaull 'Tonne,' 
oripeKeAeHHe auxoaa, Haulm 4TO aeammia 4pe3BM4aHH0 CHRbH0 
3aBHCHT OT H3374aeMOTO BeWeCTBa H OT yCKOBH6 OMATOB. HMelOTCA 
caynam, Roma ,11 aocTHraeT nonTH 1000 0 , / H Ha060p0T, HepeA,K0 Bean-
4HHa oneHb mana. 3Ta BeA14411Ha He TOAbK0 MeHfleTCA OT OKHOTO 
BellteCTBa K apyTOMy, HO H.  AAA AaHHOTO BeujeCTBa CHAbH0 3aBHCHT 
OT BlieWHHX yCAOBHti: TeMflepaTypbb paCTBONITeAA, KOHHeliTpaUMR, 
HOCTOpOHHHX HpilMeCen H T. R. 

Aaaemre ocaa6enaHHH inomnHecumwil 6aaroaapa Bee/WHEW nom-
pOHHI4X BelMeCTB HOCHT naanarme nuwenua nwmmHecumwm. AlexaHnam 
nitro npouecca 'wen AAA cnynam peaoHaHcHoft (pnyopecumwn raaon. 
ATOM HaX0KHTCA B B03630KKeHHOM COCTOAHHH B CpeAlleM 10 -8-10-9  
3a 3TO BpeMA MO)KeT Hp0113013TH CTOAKHOBeHHe B036y1KKeHHOTO aTOMa 

C KaKHM-AH60 aTOMOM RAH MOKeKyA0A HpHIAeCH. npH 9TOM MOMT OKa-

3aTbCA, 4TO 9HepTHA B036pKKeHHOTO aTOMa HepeKaeTCA 4aCTHUe, KOTOpaff 

C HHM CTOAKHyAaCb, H paCX0KyeTCH Ha KaKite-AH60 npoueccu, Hp0HCX0- 

KALUHe B 9TOti 4aCTHHe, HAM HepeXOTLHT B TeHAO (CTOKKHOBeHMA BTOpOTO 
p0Ka, cp. § 209). TaKHM 06pa30M, 4aCTb B036pKaeHMAX aTOMOB 
AHLITheTCA BO3MONCHOCTH raCTBOBaTb B H3Ay9eHHH, H, CaeTtOBaTeAbH0, 
nmeeT mecTo ocnaUenne (TyweHHe) nepnollawiwo Ha6awaaemon AMMH- 
necneuann. BaameH ee moweT Hp0H306TH XHMH4eCKaA peaKHHA c MOKe- 
KyA06, KOTOpan CaMa He HOT.3010aeT CBeTa, HO 3aHMCTByeT ero OT 

noaoymmeHHoro aToma (ceHcnownramponaHHan OaTonwirneown peammg, 
CM. § 182). n0T.301HeHHaA 9HepTHA, HepeKaHHaA HpH CTOAKHOBeHHH BT0p06 
MaCTIMe, MOMMT HOfiTH Ha B03630KKeHHe 91`06 BTOpOn 4aCTIMMA H BIA3BaTb 

mommiemenurno nocaerwen (cemnowntamponannaa mommreareHumn). 
B cnynae momnHecHeHum nowww (14 Teepamx) newgcm Titicaca 

Ha6A10aaeTCA TylneHne; HallpHMep, HHTeHCHBHOCTI, MOMHHeCHeHMHH MHOPHX 
paCTB0p0B CHAbH0 yMenblafleTC51 npH KO6aBfieHHH BeilleCTBy HOAHCTOTO 
KUHR. nO -BHAMMOMy, H B 9THX CATMAX 1113HCyTCTBHe TyLLIHTeAR Bb131:033eT 
nepexon wreprnn w36ywaemin Al0MHHeCUMpylOIKen moawcyam K Mone- Hyaam TyWHITAA. B nonennom cneTe wieprim, OTHATaA y B036yWAAHHMX 
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§ 215] 	4wTonamHHEcncluow HalAKOCTEH H TBEPAMX TEA 	 679 

moneaya, o6bumo pacnpeneaHeTcH cpenu Beer° newecTea, caerHa Harpe-
nag ero. CxonHoe smneHme Tyuwww 112.6.11101LaeTCH H npu HOBblilleHHH 

HoHueHTpawm mosnwecunprowero HewecTaa (Talc HaablBaeMoe HoHugH-

Tpawwwwe Tywome). OHMT 110Ka3b1HaeT, 4TO 31fil4HTenbH0e noinmutemie 

xoHneHTpannw newecTaa 06614110 CHabH0 nomumeT auxon Wayopecuen-

HRH, TaK 14T0 rum oveHb 60/16WHX KOHHeHTpailliBX OH CTBHOMITCH He3Ha-

4HTeabHum. B manecTHe npuMepa I1pHBOAHM caw. 428, HoTopun 110Ka-

361BaeT nanerme ebixona WnyopecHemum Howtoro paciaopa 43nyopecuawa 

C 110BbillieHmem HOHLteHipa-

HUH. 

He HcK.Hoyena BO3M0)K-

HOCTb, 4TO npHcyTcume Tex 
H/111 Hwmx Tywauwx npwnw 
H 06ye.110BAIThaeT 110HHHIeH- 50 

Hbift B61X01.1 cpayopecHeHHHH, 
Ha6monembin BO mHorHx cay-
MaHX. Ha060poT, CHabH0e yBe- 
nH4eHHe Hpxocm Wnyopec- 

Ha6monaemoe, Ha- 
npHmep, npx a06aHnennu 
uienoim K COnHhim paCTBOpaM 
lowopecuemia, caasano, no- 
miaamomy, C ymeabaleamem 
aomiewrpaLoth BOnOpaaHlIX 

HOHOB, 1161361Ba101KMX aameT- 
Hoe Tywauwe Hencume. 

MeXaHH3M HomieHTpaunoHHoro TyweHHH, paBHO K8K H Tyweinia 
HOCTOpOHHHMH npamecama B WHIIKOCTHX, T. e• npouecc nepexona sHep-
rHH B036yHCB0HHCI B Tomo, moaceT 6b1T6 BEHICHeli TOJII,K0 Ha OCHOBe 

iteTanbamx caeaeaall o trpoemm moneayabi H cpewm. TaKoro poaa 
neTaabmmx cHaaeHati B Hawem pacnownicemw ewe He HmeeTcH. Ho 
ofiwne aaHoHN them Tyinemw, KaK sHenepameHTaablime, T8K H Teo-
penweckaw, nomomnouum CI013aTb 9T0 smaelow C apyrnmli oco6eH-
HOCTHMH .1110MHHeCHelnum (Haripamep C nAHTenbHOCT610 H XapaKTepOM 

nonapaaauam), BIZICHeiThi C nOCTaT04HO1 BO/MOTOR 6/laraaapfl pa6oTam 

C. H. BaBH/10Ba H ero coTpyaumws. 
OmpyacarowaH cpean rantHeT He TOnbK0 Ha HHTeHCHBHOCTb, HO H Ha 

cneHTpamnumn cocTaB wommiecuemum. Hanplimep, aameHawnwro pacTHo-
puTenH Hpyrum moweT nepemecTHTb noaocy 4nlyopecuemput Ha HeCK0a6K0 

COTeH aurcTpem. lipwunia JleXCHT, no-aHanmomy, Haute ricer° B. TOM, 

4TO npa 9TOM MemieTC51 cTeneHb wiccouHatum paCTBopeHHOro newecTaa, 
a Wayopecuenwm MOneKyAbi H HoHa 4acTo CHAIDHO pal-1514CH McKay co6on. 
Hanpumep, monexyna aHpuamia Wayopecwwyer /114a0B61M caetom, a ee 

HOH — cluie-3eaen61m. B COOTBeTCTB1411 C 9THM axpitami B oprannecunx 

pacTnopwreafix HMI B ateno4aot4 cpeae CHeTHTCSI 4)HOJleTOBbIM CBeTOM, 

a B BOHHOM pacTHope HAM KHCIIOR Cpene— cime-sezemmm. Yxaaawume 

Band 
1 6 % 

4 	8 1Z 16 20 24 2 
Nongewmpatoul 

PHC. 428. 3aBHCHMOCTE. Buxoaa alomimecHell- 
HHH OT KOHHCHTpaRITHH (KoHKeHTpaKHOHHoe 
TylneuHe) Ann cpayopecHenHa, no aaimbim 

C. H. BaHHA0Ba. 
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Pile. 429. Cxema npocroro 49oupopockona, 
odecneHHBaloatero Hameperme ;mien- 

HOCH( 30 10-4 cex. 

680 	 41)0T0/110MHHECHEHL11441 	 xi. 

06CTOSITenCTIM yam 33TpyAHSHOT npnmeHeHne meToaa 1140MHHeCHeH- 
11,11H 	!wad! HonnecmeHnoro anemia. (bum Hepeatto 9TO yxaeTcH 
ofootITH nyTem TwaTenbHoro npeaHapirreabHoro HCCJIe110133111141. 

- § 216. AJIHTe.111.110CT6 (1:10TOMOMffileCReHUMH 

,E11151 MHOTI4X Beaten's, T.TOBHb1M o6paaom HatuxocTet4 H Ca30B, aaTy-
xaHme HneT liaCTORbK0 61acTpo, 4TO caegeHme npaRTHHecm4 npexpauaeTca 
ompaapemenno c npexpaulemlem ocaemeHnn. Tun niomicHecnemunt 
o6bv4Ho HOCHT Hasaamie 0.9119pec4ekgua. Ha6moxemie cpayopecnemum 
Tpe6yeT, caemosaTeabHo, nenpepenmoro ocaeuteHHH. B apyrux carafix 
Orsepaue Teaa) nocaecHemeHHe HmeeT mecTo B Te4eHHe 60/1bIlleTO HJ1H 
meHmnero apemeHH. 3TOT BHA atomithecuelnun4 Hepexxo 1133b1BBIOT 
66ocOopec4ettwati. PaaxeneHme anyx nponeccoa no npH3Haxy Anwreab-
HOCTH nocaecaeHelaw 410B0AbIlD HCKYCCTBeHliO, H6o yaymineume cnoco6on 

Ha6maaantH noartonfiet yCT3H0- 
$ 

BHTb 6636111p° HAN menbulylo 

	

211.12:11: 	

ncex BHAOB JHOMM- 

AAR ycTaHomeHHH HBAH4HY1 
nocnecBevelimi H onpexeaeHHH 
ero A.11HTeabHOCTH ynkyrpe6amoT-
CH pas/1414nm npueena. flpocTen-
min npH6op, npexHaanamennbal 

9T041 ue.api H HOCHILHin 
Haaaamie (I)occpopocxona Below-

penH, ycTpoeH cnenytouHim o6paaom. Ficcauyemoe BeinecTBo Home-
utaeTcH memuy neyma an CH MIL HoTopme moryT OblTb riplotaelmi 
B Obtctpoe Bpaweithe. ThiCKH CH36HCe11131 OAHrlaKOHUM 414CHOM cexTopo-
o6paanux Bblpe3OB H Hacam(enu Ha o6tuylo OCb Taimm o6paaom, 4TO 
Bblpe341 o,aHoro AticHa IlpHX0AATCH ClpOTHB C41410111111413 mecT Apyroro 
(pnc. 429). IICT041111R, nocunalouinti cBeT Ha oftexT, pacnonox(ex no 
°ally cTopouy AHCKOB, c apyroti nomemaeTcs Ha6aloaaTeab. Bnaroaaps 
Tomy, 4TO orBepcnia ANCHOR He COB11341310T, ocHenterme H Ha6moHeHHe 
o6-betcra npoucxonHT paanenipHo BO BpemeHH, npmem MOWHO perynu-
poBaTH npomoByToB Bpememi meKay 9THMH ABy1451 nponeccama, H3MeHHH 
6facTpoTy apanteuna AHCKOB H yron mewAy oTBepcnisimH. 3Haa ObicTpoTy 
BpauteRpm AHCKOB, rip Humph CTHHOBHTCH sameTeH CBeT ipocgoopecHea- 
HHH, 	yroa, Ha xoTopbal cmeweHu apyr OTHOCHTeabH0 apyra oTHep- 
CMS! B nepeamem 	aartHem ancicax, MOWHO onpeaenwrb npoaornioneab- 
HOCTb nocaecaemeHHa. C H0140111610 opocOopocxona Beincepeasi MOWHO 

H3MepATb 41p03101INCHTe/lbHOCTb nocaeaeticumtl, 14.451111HXCH AO 10-4 Ce1C. 
B cpoeepopocxone HHoro Tuna o6-bexT nomeulaeTcH Ha npospaymbitl 

61acTpo HpainalowstIca ancx. apaineHHH AHCK3 H36.310AaTeAb BHAHT 
cpoccpopecumpylowyto noaocy, nocTenenno ocaa6amouryroca x HoHuy 
(pHc. 430). 3Haa CROpOCTb apanieHHH, moacHo PO Amine 110/10Chl CyAHTb 
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AAHTEAbHOCTb GOTOAMMHHECUEHUHH 

toctopecuenunri. 9TOT toctopocuon 

upemema 3aTarHBaHHfl AO 10 -5--10 -'coc. 

Ewe 6onee RopoTture nocnerreftculna (AO 10-9  cm.) momoro Hume

pHTb C nomonrwo tnyopomeTpa Caution (puc. 431). MeTcur OCHOBaH 

681 

RaeT 

42161 

o apemenn aaTurummua 

BO3MO)KHOCTb riumepuTs 

    

10. 
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B 
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Pm. 430. CxeMa toctopocicoua, 
o6ecne4uealoarero 	numepeirua 
AAHTeAsHocTH 	BO3OpKAeHnOro 

COCTORmol AO 10-5  —10-5  ceK. 

PHC. 431. CxeMa toctopocaona c npu- 
meuemem Bb1C0K04aeT0THOa mclayAguam 
ceeTa, o6ecnegnewomero mamepenng 
AAHTeaboOeTH BoAyuciennoro cocTog- 

HIM Ao 10 -5  —10-9  cetc. 

ua npnmeirerinu stteaTa Keppa, uoTopm0 aria apemen 10-8--10 -9 ceu. 

npauTmgecan 6e3burepuromen. Aire yCTaHOBKH Keppa N1Z1N2  H N3Z2N4 

ynpaansnoTca nepemennum nanprexernrem awcorcog 4acToT14 (106-107) 

H, TaKHM o6pa3om, RBARIOTCA onTugeorumu aaTaopamm, OTKpb1Ba11311114MH 

H aatcpbmatoniumn nocTyn cueTy 6onbruoe gmcno pau B ceaynny• aer1- 

mire HX AO H3BeCTHOR cTeneum noRo6Ho Reym rurcuam cpoc4upp0caona 

Bermepenre CBeT OT HCTOOHNKa B, npourerrum0 B KaK00-TO MOMeHT 

gepea N1Z1Ny , aoxciaaT AO teryopecuuppornero renrecTua T H BU3N- 

BaeT ANDMHHeCUCHRH 10. B 3aBHCHMOCTH OT AAHTeabHOCTH 3alla3ANBaHHK 

npouecca nromunecuerntnn 9TOT sTopugmbt CBeT AOMAeT AO Z2  B 6onee 

NAM memee noaarnt MOMeHT.TaK Rau nponycaaemocTb ycTanourcu bi3Z2lq4  

6tacTpo menueTca CO apememem, TO HHTCHCHBHOCTI,  BEKileAllief0 H3 Z2 

ceeTa 6yReT 3aBHCeTb OT momewra npuxoRa BCIMILHKH K 22 , H, cnuao-

RaTenbrio, HO 9TOH HHTeHCHBHOCTH MOWHO cyam 0 BpeMeHH uanaurrel- 

Bating. 

B 9TOR ycTaHonue uumepruoT He HHTeHCHBHOCTb ceeTa, npoweRinero 

gepeu Z2 , a pa3HOCTb taa, eounincalcaupo mewRy AByMR KOMOOHeHTaMH 

CBeTa B uormericaTope Keppa. 3Ta BeAMOHHa, COCICTBeHHO ronop$I, H 

onperrengeT HHTCHCHBHOCTb nponymemoro cueTa; nameperme are paa-

HOCTH tau M0h1eT 61411, albino/memo C 66nbwrim yrr06cTsom (npH 110M0111,14 

uomnericaTopa 10, gem ouerma HHTeHCHBHOCTH nponyruernioro caeTa,, 

Ilamepeumoe TaKHM o6pa30m aanaRamaamre t cunaamaeTcri H3 Ruyx 

BeAHOHH: To --Bpema npoxoacRerinu CBeTOM nyTu Z1TZ2  H T--apemu 

uanaarrwaaring npouecca sTopugnoro CBegeHHH. ECAH sameHmTh cocya 

cpnyopecunppournm aeurecTuom uepaanom, OT uoToporo oTpaacenue 

iipoRcxonT lipammoui MCHOBeHHO, TO Mb1 nahRem menocpeauTaermo To  

H nonygnm BO3MO)KHOCTb BBeCTH coolseTcTuyagrryto nonparmy n oupe. 

RennTr, 'velar! aanaatunaatta mums' T, 
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682 	 •oTconotruncoathina 	 rn. xu 

Hex°Toms° ananormo C opyopomeTpom raaHona 'meet cpnyopo- 
meTp (PH3H4eCKOTO HHCTHTyTa. Axaxemfor HayK, HOCTp0e11111:411 .11. A. Ty- mepmanom H M. n. ranafofftm, B KOTOpOM moxynamna CBeTOBOTO firma 11p0H3BOAHTCH C 110140115g AHI)paKU,H11 Ha yabTpaaftycnrsecxxx BOAHaX. STOT Melon HmeeT nperotyutecTeo nepex meToaom Keppa &Kay omen 
6onbu1otl cawrocanu. B Hatrosfuree spew] CTpOSITCH H xpyrire ewe 6onee 
6bicTpo pa6oTaloaore rit ayopomeTpu, Tatorce HcrionbayroutHe 

13031H0OKHOCTb Hamepwrb manue sananabthatufw no clmae. 
KaK vice yxasuaanocb § 208, onpexennemoe anagemre T d1COICeT Cfiy4KHTb xax Ana xaparrepucTrucH BpeMeHH aana3duniam11m ceesenfra (Cpe4H5151 111111TeAbHOCTE Bo36pErfeHnoro COCTOHHH10, TaK H AAA xapax-TepHCTIIKH 3ammzueammm CBe4eH1451 (11pOROJDEHTeAbHOCTE npoltecca scny-CHalitifl), B 3aBHCHMOCTI1 OT Toro, C xaxon TO4KH sperms paccmaTpnearrca 

npomecc Hanyseana. B HacToinuee spoof MN He mneem ocHoaamfft cosine-BaTbCfl B npaarolbHocTH K13811T0B011 TpaKTOBKH, If, cnonosaTenbuo, etrecr-BeHHo paccmaTpmeaTb T Karr CpeAL111010 AAHTeAbHOCTb ao36pfutetuforo CO-CTOHHHH. 041MaK0 Hepooso &fluor yfro6Ho COXpaHHTb KnaccHsecxoe °filled-Hite IlpOL(eCCa H3J1374eHHH, B KOT0p0M, KaK yKa3aHO, T tweet HHoft CMIACJI. 1-
1p41 HOMOIL114 01141CaHHOTO MeTaaa 6b1J10 011peAelfeHO T AAA Ha/WWI-MR 

H3OAHp0BaliHbIX aTOMOB (pea0HaHCHa51 OJIyOpeClieH11,1451 aTOMOB Na, 
= 1,5 • 10 -9  cex.), Hanyvernts 1430J1Hp0BaHHEIX 140J1eKyA (M0J1eKy.151p- 

nag Onyopecuemora napoe Hoxa, T = 1 • 10 -8  cex.) H inommHecmeHtfun ACHAKHA 14 Taepaux TeA• flan pa3Hoo6paarowx caysaes nocneftHero poxa 
611.110 o6Happxerio, 4TO T HmeeT nopwaox 10 -9  CeK., MeHESICE npa nepe- xoxe 

OT 0A,HOTO BeiLleCTBa K ApyrOMy H Aa)Ke npa ItaMeHeHHH paCTBO- 

pHTeJIH.,,.TaK, AAA BOAHMX paCTB0p0B 90311Fla HMeeM T =- 1,9 • 10 -9  cex., 
a Ana pacTaopos STUN Rpm! B MeTHJIOBOM CI1HpTe T = 3,4 10 -9  CeK, Am! Taepxbix alomHnecumpyrourxx Ten, liarlpHMep YPaHOBE1X CreK0A, T 

311£1414TeAbH0 60AbWe (T = 15 • 10 9  CeK.). TO4HOCTE 14314epeHHH OKOJIO 
0,5 • 10 -9  cur. H 

B COBpeMeHHEIX 41) Ay0p0MeTpaX MO)KeT 6bITE euje yAy4- 
111eHa. aJ151 mHornx apyrnx caysaea J1101•111HeCHeHLIHH Taepronx TeJ1 CPeA- 
115151 AJIHTeAbHOCTb B036y11411eHHOTO COCTOHHHE HaCTOAEKO BeJIHKa, 4TO 

AAA ee Hamepennsr flpHMeHMOTCH 6onee rpy6ble cpocOopocxonbl, OWncaHHNe B Ha4aJle 9T0E0 naparparpa. HaaecTHu cneumanbmwe alum rpoccpopoa 
(xpricTannorpoccpopb), csegetufe 

KOTOpb1X AAHTCH HeCK0AbK0 4aCOB H )3ANCe 

HeCOMIleHHO, 4TO AJIHTeAbHall H KpaTKOBpeMeHHaH JHOMIIHeClIeHHHH 06y- 
cnoenelia rpnairsecxxmli nporreccamn paanoro ulna. JEI,Ba Tana 4/014HHeC-He1114HH — CPAyOpeCHeHHHE H Ctioccpopecnenim— paaammanncb nepeotra-sanbno num° no aTomy npHasaxy, H IlpHTOM nox citnyopecirefortfert 
nomfmanoch caemenne, npexpauratoureeca mrHoaeHHo HMeCTe C npexpaufe- 
tmem ocaeurentra. )3kamtue, OTHOCHLLIMeCA K AAHTe.11110CTH B036yHCAellHOE0 
COCTORHHH, 410KaablBalOT, 4TO TaK0e AeACHHe HMeeT yCAO3H141il XapaKTep, 
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17] OTIPBABABHHE AIOMHHECOEHOHN H KANTER/1h AAHTBABHOCTH 	
683 

aOo paanme B nAHTeAbHOCTH sosoymmenHux COCTORH1411 BeCbM11 BeAH 

KO: MU C HeCOMHeHHOCTWO OTHOCHM B pansu Onyopecuenumm, Hanpx-

mep, npoueccu, Ans KOTONX t mosceT OT314 41aTbCR B neCATKH pas (Ha-

npumep peaonaHcHam OnyopecueHumm aTOMOB pTyTH H HaTpHO. 

Tat He menee, no-mHAHmomy, BO3MONCHO pasneneHHe npoueccom cOoTo-

ntommuecuemm Ha ABa THna. OAHH —B KOTOpOM npotlecc moatiymme-

BHA pasurpusaKaca uemmKom BHyTPH aToma HAH moni
u 

 kyAm, TaK 4T0 

nepexon B sosoymmeHnoe COCTomHNe He compomo)maeTcH oTAenenmem 

sneKTpolla OT mosoywAenHoro aroMa HAN moneKyau. nommiecueligioi 

9T0r0 pona COOTBeTCTByeT B03BpaMOHNI0 moneKynu (aroMa) B new-

HamanbnOe COCTORHHe; OHA onpeAenseTCA B OCHOBHOM CBOACTBaMH sTon 

moneKynu (aroMa) H CpaBHHTeAbH0 maim 3ABHCHT OT BHeWHMX ycnomun 

(TemnepaTypa, oKpy)tammumx moneKyn H T. A.). CHlna OTHOCHTCR B nep-

WO omepeAb momnnecuenuHs ra3OB H WHAKOCTen. Apyroa Ton HAH60- 

nee RCHO npeAcTamnem namnnecumppoulamm KpncTannamm HAN KIICTOA-

AH4eCKHMH noponiamm. IlpH B036yWneHHH TaK14X mentecTm 911eKTp0H 

Hepeinto conepinenno ynanseTca OT csoero nonmEtlitig B KpmcTanamme-

CKOII 
peinem, onaroAapm memynomuumaeTcH sneKTponposonmocTmKpm-

CTVIA0B H B03HHKaeT 
(DocOopecueHuHR, composommaKauam soampameHme 

Ha cTapoe mecTo OTACANBUIETOCA sneKTporia MAN KaKoro-nH6o Apyroro. 

TaK KaK n0ABHWHOCTE, snewrpoHa B KpHcTanne mama, TO nAHTeAb-

HOCTE, TAKFIX B03631/KneHHbIX COCTOAHHR MOBOT 6WT6 
BeCbMa attaywrenblia. 

4kic4m)pe04enums sToro TmnaxapaKTepmayeTcso6umHo mem, sHammTenb-

HUM saTsrmmaimem, HaonmAenHe KoToporo nerKo OCyliteCT1411T6 6ea 

mmorockocOopocKona. 110BWIleHHe TemnepaTypunepeAKo 3Ha4liTeAbH0 

coKpamaeT 9T0 mpemm, 4T0 MO)KHO 06161CHHT6 nomuumenmem nOnBHWHO-

CTH 9AeKTp0HOB. 
YKaaaHnue mucTueTunu mommHecuemum npeacTamninoT 

xpallHHe cnymam, mmay KOTOplAMH BO3M0ACHIA pasnumnue nepexoAu. 

B 4ACTHOCTH, na6mAanocb, 4T0 npm 110131,1WeH101 BA3KOCTH cpenu 

(HanpHmep nyTem npm6ammenms K pacTmopy )KenaTHHa) M0)KHO ynAHHHT6 

npoueccm BUCBe4HBaHHR, 
KaK 6u nepemoAs KpaTKompemenHoe csemeHme 

B AnHTenbHoe. OnHaK0 3neCb HET mecTa TaKomy Henpepumnomy ne- 

pexoAy, M npH HOBNIUMBHH B513KOCTH Hapmay C KpaTKompemeHnofl 

mommnecuemumen pasimmeTcs n wropan, 6onee Anuenbnan. 

§ 217. Onpegeaerme A1OMHHeCge1111AN M KotTepti11 patiTengorm 

lbarieline gepelucon 

liecmoTpm Ha mpeamumaMnoe pasnoo6pa3me B 3HageHORX spemeHm T, 

noKasumaimero AAHTeAbHOCT6 auxminiecuenunm (oT 	10-9  CeK. An 

106  cell.), AAA mcex npouecCOB ANNAHHeCneH104H xapaKTepHo, 4T0 

9T0 BpeMR T 3ila4UIneAbH0 npeeoccodum spew' co6cTmeHnoro KOAe6aHHA 

cmeTmmeftcm moneKynu 
(T=  10-14_ 10 -15  ceK). Ha 9T0 o6paTmn 

OCO6Oe 81141MAHOe C. 14. BaBHA0B, noKasammuM, 4T0 9TOT KpwrepHM 

111141TeAbHOCTH RBArleTCR enHHCTBeHIIMM 
xapawrepHum Kpwrepmem, 1103B0- 

Ammuum OTUAHT6 mommieuternum OT BCCX Apyrmx BHnOB cmemenam. 
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684 	
.0T0J110MHHECMEHMHA 	 [ra. 

B § 186 mw °ups/lean/Hi Tennosoe HAH TemnepaTypHoe Hsaymetwe 
Ras pasHosecHoe Haarlem,le,. noissumoubeecn samoHy Klipxrocpa. 

STHM MEI npoTimonOi0W11/111 Termosoe Hanymewie spyrilm, HepasHosecHwm 
snaam criesemin. Oatlaso wicay Ta HepasHoseanax cseawsill, 

HH- TeHCHBHOCTb KOTOpIAX moweT IlpeebilllaTb 	sainion TemnepaType 
Tenaosoe Haarlem:le, nomasaewar ewe pasHoo6pasHwe ceemeHan. Closa 
OT110CHTC/I, KOHe4H43, 11 momHHecliernian, HO H paccegHwatl CBeT H CBeT oTpawelimalt TO4110 TaK 	oTainaloTen OT Termosoro twayaemm. °snag° see 9TH BHAN 	 spome J110MHHeCHe101,1111, moryT 6b1Tb oxapas- Tepusosawa Has BbIliy) 	 CBeTOBble unne6awin, sanuinecn JIHUlb 110CTOAbKy, TIOCK0AbKy eCTb abuipusarouiee cseveHme, H HcHesassime 
npasTimecial sa spew', cousmepnmoe c nepHosom sbulpssatounix cse-
TOBIAX uoaeownitl, T. u. npinnepHo sa spemsi T 7,5110—'4 res. AAA JHOMM-HecReinum we B co6cmenHom cmucae caosa xapasTepHa HecpaimeHHo 66abwan AAHTeAbHOCTb nocaecseHerum. B COOTBeTCTBIIII C 9THM C. H. Ba- BIL1013 npeimowlia onpedeAnm aromimectieHmso Kate ceettenue, aped-
emaamouyee ua6umou mad memnepamypreum uanyfrenuem apu yeAo3uu, 
IMO 3M0 uu6smounoe u3Ayaenue odithdaem dautnesbuoembio, unaau-
meAbno npeeutuwouoil nepuod C88,7t08UX uoneganua. 

Tasoe onpeseaemie nanowiatwo oTnismeT momutlecuemiwo 
OT scex spyrax BHAOB CBelleHHA 11 /mei' BO3MOWHOCTb HasewHoro sucneplimeH-

Taal:a-loco yeTaHosawnin arommiecuennwro xapasTepa cseHelinn. Ann Trott 
Ile.1114 He Tpe6yeTcn flp0H3130)1,141b CJICOKHbIe onpesenewin spememi BAH- TeAbHOCT11. ,a0CTaTO4H0 y6essTboi, 4TO OHO He CAHLIIKOM mane. A Awl sToro mowlio nposecTu 01IbITIA no Tywewno upeanoaaraemon momimec-
Heininu nosxossinium TywnTeaem. 

TyWelIFIR He06X0AHMO, IITO6b1 Hpemn sos6yaweiworo COCAOHHH3 Obsw sasesomo 6oabwe cpeasero ripe-Helm mewsy coysapewiamn c monesynamn 'gunman. Bpemn 
9TO npn He cmunrcom MaAblX Homiempaussix 0036pKikeffilbix monexya H 'glimmer° 

sewecTna He meHbwe 10-11-10-12 ces. llosTomy Hemommecuelituae, 
T. C. Hpenwialino Obicip0 npexpaualOullieCH (T < 10 14 ceu ) 'maw cseaewin He ycnesaroT HCIlbITaTb TyweHne. 

3TOT spirrepuft B pysax camoro C. H. Basil/loss HO3BOAHA emy B HeCKOJIbKHX BaBC1161X cayHanx pewHirb BOTIp0C 0 arommiecuurrnom Hali Hemomitheakernwom xapairrepe ceetiewm. 

Oco6emio sawHoe sHavenHe HmeeT rapist' cnewmablioro ceeveinin, 
Ha6mosaemoro nos salmi/lei& pa)1,110aKTHBHbIX H3JITICH1111 H T-Aymto. 
Kam nosasaa 11. A. Heperwos (1934 r.), pa6oTasunni nos, 

pyKOBOACTBOM C. H. BasHaosa, csemeHne sToro poaa o6HapywusaloT secbma pasHoo6pas- 
Hwe seuiecTsa, B TOM mncae 	411CTble WHAMOCTH. 06HappICHB, 4TO 9TO csesetwe He ticubmanaeT TyuleHbn, C. H. BaBlia0B ripmnea K MbICAH, 4TO OHO He HBAHeTC11 niOieltheCHeHHHen, HaK 9To cturranocb paHee, csnsaa 
ero npoHcxowaemie c ssuwerniem 9J1eKTp0HOB mepes seaters's°. 1-10JIHOe pasIncHeisie HBAeH1111 &ma sax° B TeopeTHtleCKOM HCCJIeJJOBaHHH P1. E. Tamma H H. M. 43paHsa (1937 r.), HoTopwe nosasaan, 4TO cse- 

. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 2171 OnPBABABHHE ANWHHECHEHHHH H KPHTEPHA AAHTBAbROCTH 685 

menHe AOAMHO HMBTb metro, eum CKOpOCTb snexTpoHa npewscxonAT 

Wasuvw CKOpOCTb coeTa B AaHHOM newecme. 

llyCTb 9ABKTpOR anwiceTca paanomepHo CO CKOpOCTbIO V BROM. 

AHHHH OL (pHc. 432) CKBO3b KaK0B-HH6yAb HeuAecTim, HanpoMep Bony. 

L  a 	A 	 8 

Pm. 432. K TeOpHH H3nyveHHH LlepeHKOM OA = AB= 

= BC = 	— a = vs; M'A—n0J101KeHme cppOHTa BOJIHM, 

H3ay4eHHOri H3 0 K HOTHenTy 2, KorAa sneKTp014 KOCTaraeT 
n0.110)KeHHH A. 

ripH ABHHCBHHH 9neicrpona CKBO3b BewecTao HmeeTcs, IMMO, 

asammuencTime snexTpona C aTomamH aemecna, B peaynbTaTe moToporo 

vamp sHeprim saucTpoHa MOACBT nepeaanaThcH aTOMaM, Bbl3MBaH Ha 

nOthisanino HAN noa6ymmeHme. ()Anaxo B AaHHOM Honpoce Hac HHTepe-

CyloT He 3TH BHAM noTepH sHeprim 9ACKTp0HOM. KaK nonanumeT ne-

TnAbH0epaccmoTpermesnocrpHsecAoro nOAH, coananaemoro ABHAKyllaHMCB 

snexTpoHom, moryT HMeTb MCCTO H wimple Wopmu pacTpaTu sHeprHH 

9ABKTp0HOM. Flau60nee HCHO 3T0 sucTynaeT, eum paccmoTpeTs cayman, 

KOTOplan oun ylmaaH J1. H. MaHAenbuiTamom. lipeAcTawm ce6e, 4T0 

sneturpom CO 3Ha4HTBAbna CKOpOCTb10 ABIDKeTCA nO OCH nycToTenoro 

xaHana, npwaenaHHoro B aewecne, Tax 4TO OH He ncnUTunaeT Heno-

CpeACTHesHbMCTOAKHOBeMin C aTomapmBeWLeCTBa. ()AasbameTcH,omaxo, 

4T0 eum AnameTp Hanaaa 3Ha4HT0AbH0 meHbwe AAHHM BOAHN CBBTa, 

TO ace Ale HmeeT mecTo noTepn snepran snenTponom B BHAB CBBTOBOR 

pannannn CKBO3b nOBepXHOCTb, oxaaTunwounym OCb UHAHHAp14BCKOTO 

Rana/La. ripH 9TOM MM mowem Ang npocToTu C4HTaTb cpeAy anonHe 

npospaimon, TaK 4TO nOTOK paAHamm OecnpenaTclmeHHo npoxoAHT 

mepes Hee. 14anymaemaH sHeprim, nonemno, saimcTayeTcs H3 sHeprim 

nawracTocasnexTpolw, CKOpOCTb AoToporo npH 9TOM AOAAMa ymeHb-

WaTbCH Onaromaps TOpM0)KeHHIO 9ABKTp0Ha B ero CACTBBHHOM none. 

HMCHHO 9T0 HanymeHHe H npeacTaenseT COCOR B 4HCTOM BHAB nnnyne- 

HHe gepelmoaa. 
BuwwneuHe noxawwmeT, 4TO paccmaTpwmemoe TopmoweHHe--14 

CB513aHHOB C HHM HallyHeHHe — HMeeT mecTo TOAbK0 B TOM cnymae, AornA 

CKOpOCTb snexTpoHa v 6onbine Waammft CKOpOCTH caeTa B cpww C 

H ripenpainaeTcH, Horn CKOpOCTb snexTputa ymeHbwamTcx AO STOP 

CKOpOCTH (T. e. c). PaccvnTan snexTpHmecime H marHHTHoe none 

AswxywerocH co mczepxcseTosofts CKOpOCTWO snexTpoHa H 06pa3013813 

". B0KTOp FlOAHTHHra, MOWN() BUIIHCANTI,  HOTOK pawmumH, Hanymaemoft 

sawcrporyom. flpH 9TOM o6HapysamaeTca umeo6paaHoe pacnpeAeneHne 
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tbOTOM0MHHECHEHHH51 	 (ra. xu 

esAyneinte B epocTpancTee, eptacTasnetoutee yameil monexecxxti axon, 
o6paapoutae xoToporo 

COCTfl6/1/1eT C OCbIO aBH)Ke111451 yroa B, TaK 4TO 
cos 	 rxe c =—Qc  — cpaaciaaa CKOpOCTb ceeTa; eanyneente  oxaaw- BaeTCA 110 /12p1430BaHtibIM TaK, 4TO snewrpexecxelt sexTop manyneema /lemon B IMOCKOCTH, epoxoxemeft xepea eanpaexemie xamaceeme saex- Tpona. Bce 9TH BIABOHla TeOpHH OKa3aaHCb B xopotuem COOTBeTCTBH11, He TOabK0 Ka tleCTBeHHOb1, HO 11 K0/1114eCTBe11HOM, C peayabTaTamm ma&no- xemie ceeneeem tiepexxoea. 

Hae6onee ceoeo6paanae OCO6eHHOCTb paccmaTpeeaemoro HUB — ero ymosoe pacepexexelThe H He06X0AHMOCTb coonfoxexen ycno- 
HMI V » —

co 
= C moryT 6b1Tb noxygeem 	aoeoxbao o6umix coo6pa- n 

eternal. lipexcTasem ce6e enexTpoe, xempmetice co cxopocmzo 
Ba0a6 JIHHHH OL (pec. 432), epexcraeasnotmett OCb yaxoro IlyCTOTHOTO Kaman B oxeopoxmom npoapaneom BeinecTse C noxaaaTenem epenomaeeme n. KaKaasi TO4Ka JIHHHH OL, 110C/lea0BaTeAbH0 sanemaemaa Asemytemmce snexTpomom, 51BAReTC51 mewrpom ecnycxamta CBeTa, HO C sanosxaexem, 

onpexeneemum Rumania T —va  
 ecne a — paccTosume mea(xy xeyma 

paccmaTpenaemmme 11030)KeHHAMH 9./leKTp0Ha. Jinx Toro 4T06b1 ace 80.111113, ecxoanuthe 113 9THX BOCaea0BaTeabHbIX no.rtoweeett, yCH/111BaaHCb eaaum-mon einepcpepenumeti, neo6xoxemo, nToom paaHOCTb tpaa meway H14/01 &ma paerm myeno ripe .roo6ont exaneekte a. Ha pftc. 432 eeTpy,amo 
Bliaerb, 4TO 9TO 6yaeT HMeTb mecTo Axe eanpanneeme, cocTaexmowero yron cp C eanpaeneuxem alMOKeHHH snexrpoea, epetlem p onpexeaaeTce 143 yCa0B11T1 

a • cos 	a 	0,  
c • 	v 

..= a cos T 
C 	

; 9/1eKTp0H )He xocTermer TO4KH A nepes epomeacyTox ape- 
well T r.-- 1 . Bole a • cos 9 a 

v 	c 	v —0, TO BOJIHa Ha 0 14 BOJIHa Ha A °Ka- Bouts! B OaHOR 1:Pa3e, KaKOBO 6b1 RH 661.110 a. 
HTaK, Mbl SHAMA, 4TO nanpasaemee MaKCHMaabHOH HHTCHCHBHOCTH 

onpexeneTce yraom cp o6pasymmeti xoxyca c ero OCb10 OL, yxonae-c , THOpf1101121114 ycnoemo cos cp = 
V 
— . CUM V < C, T. e. CKOpOCTb snexTpoea 

HHHCe 4/330B011 CKOpOCTH CBCTa, TO cooreeTcrepoutee eanpaeneelle p HeB03M0/1010. Hao6opoT, ripe v I> c p He' anomie onpexeneemoe aria-velum, samicautee OT CKOpOCTH snewrporia (v) It noxasaTena epeaomaelthe  
- cpexu (a) B COTaaCH14 C 110.11110H TeOpHet1 H 011bITHlialli aaHHIDIMII. 

oTxyaa 
cosy— iv  • 

RefICTBHTeab110, 4WOHT 80.111161, HCX0aM.Hell 113 0, xocTeraer noacoxe- 
HIMI AM', rxe A — Hopoe nonomeuee saexTpoma nepes epema 
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§ 217] OHPBAEAEHHE JHOMHHECHEHHHH H KPHTEPHH AAHTBAbHOCTH 
687 

AerK0 BHaeTb TffiGKe, 4TO eCIIH 
ycamme cos<pL-: He coNnuaeTca, 

TO MU MOWM ricerAa pa36Hrb Tpaelcropmo ()L Ha Tam oTpemm a, 

Troom pa3HOCTb xoAa meamy BOAHaMH, HCKOMUIHMH H3 cooTammuo-

num AByX coceAllimc OTpe3KOB (T. e. H3 TOWK, pmenenmax paccioa-

Hnem a), 6bina Con pasHa 3To Tpe6omimie rnacitt: 

a cos 9 	a s  X 
c • 	— c — 	— 

v 	2 ' 

oncyAa 	 Au 
a --H — 2 (I, cos tp—C) .  

ilpH coonmAeHHH sToro ycncama CBeT, HcxoAnumfl H3 COOTBeTCTBTOLMHX 

T04eK cocemmx yMaCTKOB, 6yAeT FaCHTbCA B3aHMHOM HHTep4epenuHeR 

H 
no AanHomy Hanpasammio HanymeHHe pacnpocTpambca He 6yAeT. 
Talcum o6pasom, emincTseHHoe Hargasamme, no HoTopomy B CHay 

B3aHMHOR HnTepcpepelinnli BOJIH mower pacnpocTpanatbca Haarlem, 

eCTb nanpasnume, onpenenaemoe ycamem cos —v  , IlMelOIMMM cmucn 

TOAbK0 B cnymae aBHWeHHA CO csepxcaeTosoR CKOpOCTIA0 (V:).C). 

KOHMO, B 
pemHom onmTe cseronoft HoHyc He 6yAeT 6eci(oHeimo 

TOHKHM, H60 flOTOK AeTHMAX 9AeKTp0HOB 
HmeeT xi:mm(3/10 anepTypy 

H H3BeCTIMAR 
pa36poc ompocTeR v, palm° max H noicaaaTenb npeno-

MaeHHH n HMeCT HeCK0AbK0 
paamomme wavering Ana pasHmx aAHH BOJIH 

BHAHM0r0 HHTepsana. Bee 9TO AaeT 6onee HAN Hence yaKnR KOHH4B - 

CKHII 
°Ion (mono Hanpannem, onpeaenaemoro ycnosuem cos (I) = . 

3043exTu, cxomible C waaymeHnem MepeHKOBa, xopomo ussecTnm 

B 06ABCTH BOAHOBUX HBABHHfi. ELAN, 
HanpHmep, cyAno ABHMTCHJI0 

nosepxHocTH cnoxolthoil Haab' (oaepa) co cxopocTmo, npeabnualome(1 

CKOpOCTb pacnpoupaHeHmi BOA"! Ha HOBBpXHOCTH BORN, TO BO3HHKaW -

lane 110a HOCOM cyAHa BOAHM, OTCTaBaK OT cynna, o6paaroT HAOCKHR 

xonyc BOJIH, yrOn pacxpumm xoToporo 3aBHCHT OT COOTHOLlieHMH CK0- 

poem cyAHa 
H CKOpOCTH HOBepXHOCTHUX BOAH. IIpn ABEKCHHH clOpflAB 

HAN camonera CO CBCpX313yK01309D CKOpOCTbIO BO3H0MMT 3ByKOBOe 
many- 

memme (cm410,.aalcoHu pacnpocTpaHeHna xoToporo 
TBKW.B CBSBaHU 

C 
o6paaoHanHem Tax Haausaemoro «HoHyca Mans. Anaemia 9TH CBS- 

mamm C HeAHHeHHOCTWO a9p0aHHaMH4eCKHX 
ypaimemak. B 1904 r. 3om- 

mepcpenbA paccmaTan snexTponmmamecHoe (onTuHeCKOe) Hsaymme 

noAo6Hor0 pm, xoTopoe .210.TOKHO BO3HHKaTb npm ABHWeHHH aapcma 

CO CKOpOCTbW, npeniummual CKOpOCTbcmeTa.Ommamo 4epe3HSCKOJI1A0 

meameH nocne nonnemni pa6oTbi 3ommempenbAa coasAlme TeopitH 
OTHO-

CHTenbHOCTH curium 6eCCIdbICReHHWel 
paccmoTpame AsHwenua sapna 

co CKOpOCTb10, upesmulammeR CKOpOCTb CHM B nycToTe, H pacmena , 

3ommepcl)enbAa xasanHcb rifillleHHUMH mrrepeca. cl'uswyeatas 

BORBUHHH csemeHlia gepemea cuinua C ABLOKBHHeM sama 
B03140)KHOCTb

poHa co 
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470T0MOMHHECHEHIIHR 	

XL1 
CKOpOCTb10,, npeebnualoaten 0a306y10 CKOpOCTb CBCTOBOI1 BOJ1Hbl B cptae, LITO He CTOHT HH B KaKOM ripoTHeopelum c Teopmell 

OTHOCHTeKbHOCTH. 
TaxHm o6pasom, Henyeenne ilepermona, npaeHasHeitl nyTh 

KKR FICTOK- KOBaHH51 HoToper° yxaeau xpnTepHem KIIFITe/MHOCTII alomiolecuemeni, citopmyairposaHHerm C. H. 
BaBILIOBb1M, 518.711eTCH COBepaleHHO HOBbIM H -Hpat 	HnTepecHbor ellaom ceeeeHile, enepeue 

OTKpb1Tb1M COBeTCKHMH HccataoeaTenemn. 

§ 218. Kpmcranarnecime chocOopm 
XOTH cornacHe npenerayulemy mencoe ,aeaeHHe mexcay cpayopecHH-pyioummn H (kocitopeculpylowamft eemecTeamil 

B HaCTOHILIee. spew] HeB03MONCHO, Tem He menee cymecTepoT BeuRcTea, HoTopme 
BI10/111e Henecoo6pasHo BM)le/111Tb B Luce qloccpopecluipylownx. K 111174 npinta,a-aextaT, B IlaCTHOCT14, Tax Haaeleaembie xpircTaa.meecithe cpeaDoper, Amalie 

Heptaxo oven HHTeHcHeHoe ceelleHHe H Hueramie 6earoaape 9TOMy npaRTHeecluitl unTepec. 
OCHOB011 TaKHX 47040p0B Ht7/15110TCH HeopraHH-Hecxue emecTea, He ckayopecHupylonme e 

IIRCTOM slue. 11,o6aeaeume 
K HHM 04eHb He6eabw KOMPleCTB (10 2— 10-4%) HexoTopux npil-mecetl, TaK Haableaembix eaKTI1BaT0p0B», aeneeT HFITeHCHB/10 clioc-cflopecuilpyieulumn. Talaimn exTHeaTopamn 

B 60/IbLIIMICTBe cnyHaes AB-/MOTU 
cotanaeulle meTaanee. Tax, Hanpnmep, eprcHt4 cpocckop, Heptaxe 

nprimeHmouiHtica drum HsroTeeaelthe cpeakopecumpyloulaz expellee, npe,a-CTaBacleT co6oll cep HHCTbIll HHHK, axmlexponaHHelft He6onewHmH npumecemil 
cotalthenntl, co,aeps<auiur mapreHea, B14CMyT HAH MeKb. 

TalcHe itocciespecuapylellme nemecTea xapaRTepneyleTcH 
HOCT1,10 nocaecseeeHaa 11, KaK pre y170MHHa/10Cb, CHAbH011 3aBHCHMOCTI,10 K/114TeablIOCTH OT TemnepaTypia. floebnuenHe TemnepaTyper 

3HVIFITeAbH0 coxpameeT Kali TeKbHOCTb cHerienue, npHeem ormoepemelmo 
OcleHb CHAbli0 

noemumerce apxocTe ee. HeaeHHe moxwo na6mofiaTe Ha catap011iem 
npocTom onbrre. Bes6y.aum cpoupopecHempue expalla cepHitcTore Himma, 
ocHeTHe ero emelt.% cetrom enexrpHeecketl flepenecemmit1 Tem- 
HOTy expert 6y,aeT CBeTHTbCH B -revel-me pflaa MHHyT, 170CTeIleHHO yracae. EC/111 K ceeTaulemyca expany c 

FlpOTHBOHOJION010(1 CT0p0Hb1 Ilp10KaTb Harperee Te.rto, Hanplimep Aiwa, To Harpeenmece o6nacTh expalla epee BC111,1XlieT, OfleT.741130 neptaaeaa KOHTypb1 HarpeToff 06/1aCTH. OAHamo eepee 
Repo/Roe epeme sTa o6.sacTe orcaweTce 6o.rtee Temuorl, gem expy- 

araloulae, H6o 6onee apxoe csegenne conponoetaaeTce 6oaee 6bicTphim 
eaTyxatutem (euceeeireamiem). Hameperthe noicaablealoT, 

4TO cetreeaa cymma, T. e. lfirrerpaa 14/1TeHCHBHOCTII 	epemenu CBe4e1111H, OCT3eTC51 flpaKTIFIeCKH TIOCTORHHOri Tlawe npH ycHopennH 
Bblelle411BaHHH B Tb1C117114 pas (Tax, Hanpumep, npil Harpeeamm .ao 1300° epeme ceeHeime c He-CK0AbKHX eacee coxpawatrce ,ao .0,1 cex.). B eenenHax geoupopecHeHHHH Taloice co6moueircR nparouto Orotcca. 

Overfb milorne eemecTea gescOopecollpyloT 
1311/1111MEJM ceeTom 	%Left- yAbTpatipmeToBbix H peHTreHOBCKHX /Ira. 3THm neabsyteTce 
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§ 2191 	 MOMHHECHEHTHIA AHM1H3 	 689 

AAA yao6Hor0 HCCJ1eA0BaHHA HeHHAHMOH KOpOTKOBOAHOBOA pailHaHHH, 

H cpoci:opecumpytoume stcpaHm HmetoT omeHs inmpotwe pacnpocipaHeHtte. 

C apyroR CT0p0Hbl, ABneHNe (poupopecneHutin mower 6b1Tb HCH0Ab30BaHO 

H ABA H3y4eHHfl illuppaiwacHoq 4aCTH criesTpa. 011NT noimatimaeT, 4T0 

4)040peC11,e1111.HA raCHTCH 710A AetiCTBHeM HHOpaKpaCHOF0 H3/1y42H1451. OT- 

6pOCHM Ha epoccOopecimpyloinua °HpaH (npeaeapHremma eos6yinemisitl) 
CH/10111HON aleKTp. 4epe3 HeKOTOpOe BpeMA 00C420peClieHHHA MeCT 3Kpa-

Ha, AMMAN% 110A HH(ppaKpaCHOR tlaCTb 0 CneKTpa, OKa3NBaeTC51 

HOD, B TO BpeMAKaK OCTEIAbHaSI e70 nOBepXHOCTb Flp0A0JIMCaeT 4)0C420peC-

11.Hp0BaTb, TaK 4TO CAeA OT HHEPpaKpaCHIAX Arta oyAeT 3aMeTeH Ha 3Kpane 

B BHAe TCMHbIX 710/10C. BTHM MO)KHO BOC710111,30BaTbC2 AAA 1t43TOrpa4W -

p0BaHHA 14H4WaKpaCHIAX Arlen CifeKTpa AO k = 1,7 p. HRH AKA nO3y4eHH21 

C4OTOrpal2HM npeamtra, Hcnyclumontero Heimiumble ithippaHpacHste arm. 

IIpN aelltrium muppaspacHmx arieR Ha Imapopecumpyionuitt supaH 
Hnoraa Ha6moaaeTca HpemeHHoe yeti/mime lipoupopecuetum; B Houma-

Hee spew' yaaaocs H370TOBHTb 420C420pb1, 134eHb 944eKTMBHble B 9TOM 

OTHOIlleHMH H HMe1011.1Me pga npaKTH4eCKHX npHMelleHHA. OAHaK0 Aeti-

CTBHe HH(WaKpaCHbIX AyHeft He CBOAHTCH K HarpeBaH1110. B 4aCTHOCTH, 

CBeTOBaH CyMMa MO)KeT n0A AenCTBHeM sumppaimacmax aria' ymeHs-

WaTbCfl (TyllleHHe). 
K094142141211eHT 710/1e3H0r0 AeSiCTBHA 42040p0B, T. e. OTHOIllelThe 

061ne70 KOAHMACTlia OTAaBaeMOH B BHAe CBeTa 9HeprHH K KOI1144eCTBy 

CBeTOBOH 3lieprI4H, noramnomoti ipoupopom npn Bo36paaeHHH, MONCCT 

oblTb 04eHb BeAHK (HHOrAa 671H3OK K eAHHH1le). BOAKII0e 3HageHile K094)- 

421.111HenTa 110/1e3H0r0 AenCTBHA oTHpusatr nepcneicrnasi AAA Hen0Ab30- 

BaHHA 420C420p0B B Ka4eCTBe HCTO4IIHKOB cstra. Ycneumue nonuTtm 

rimmeHenmi (poctopon AAA yAy4WeHHA HBeTHOCTH H 110BblifieHHH 9KOHO-

MH4HOCTH 7a30CBeTHblX AaMTI 37110MAnyTb1 B § 195. 

§ 219. Jltomathecnewrimil anima 

°Helm easmoR OCO6eHHOCT1310 AIOMMIleCiteHLIKH 213ZSIeTCH BO3MMKHOCTb 

1436/110ACHH21 CBeLleHIMI npH 412e3Bbl4aHH0 MaZb1X KOHILeHTpaHIMIX semema. 

RomigHTpanim nopiuma 10 -9  zleml HBAHIOTCA HepeAKO Bn0Alle AOCTay04- 

Hb1M11; TaK KBK AAA yA06H0r0 Ha6A10)1eHH)IMOACHO Orp3HM4HTbCH 06beMOM 

B HeCK0AbK0 AeCATIAX Ky6H4eCK0r0 CaHTHMeTp3, TO AOCTaT04110 paC110- 

AaraTb 10 10  2 linyopecimppowgro °enigma, 4T06b1 HMeTb BO3MO)K- 

HOCTb 06Hapy>KHTb er0 nO XapaKTepHOMy CBetleHHIO. OCO6eHHO yAO6HO 

Ha6A10AeHHe npH KOHLIgHTpallHAX B 10 -4 -10 -7  2/CM 3 . BTa 4pe3136143H-

Ha31 43713CTBHTeAbHOCTb J110MHHeateHTHbIX na6mmtemat1 ;Leant BO3M132K-

HNM npHMeHeHHe 7110MHHeCHeHTHOF0 aHaAH3a Ana peffien1451 MHOTHX 

HbIX npaKTH4eCKHX staaq. 

B natromuee spout HepeAKO 1110HMeHHIOT 3TOT BHA aliaJIH3a. 4311y0- 

peCHCHHHA HeCOTH HAM COAepKall2HXCA B HeD npnmeceri secbma 311a4H-

TeAbHa. 3THM 11011b3y1OTCH AAA 61ACITOti pa3BeAKH 	3aKJ1a4Ke 6ypo. 

44 3aK, 2178. r. C. namodepr 
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690 
	

00TOMOMHHECREHHHH 	 xu 

BNX CKBaWHH. 14CCa0ayg Ha iirly0pOCHCHHH/0 KrOtHCH H3BACWHHOR npm 
6ypemmm nopoAm, coAmpwamame cneAu HOtPTH, rim/valor BO3MOHCHOCT6 
CrOtTb 0 6AH3OCTH H4TCHOCHNIC CAM 141-lepton() o Hamann neupqm. 

AletoAamn nammiecnenrmoro amaima OTJOUROT Apr OT Apyra pa3- 
ARIIHNe copra cTenon, compymr anaamn, OTACAHH yCTORWIBNO 
roAHue Ann mouRemin Aopor OT HenpomHux; oLeHHBaloT cTeneHb 
nopHcTocTH Hamel-limn nopoA H cTponTenbHux maTepHanoa, Ana 
mero cmamHaam HX 4iny0pecumpym4um pacTBOpoM H Ha6nroAmoT 

al 	 elf 
Pm. 433. TIplimeHerme Jliommiecgemimm K yeeancemuo Kon- 
TpaCTHOCTH ornevamon HcKonaemba; a — 061,14111,111 CHHAtOK; 
6 --CHHMOK npm yabTpaqmonerosom ocseigemin, po36pKAalo- 

mem mommecgempuo. 

3a mairrnmon pacnpocrpariemma ipayopecnemunim. Bo nnormx xammmecmmx 
npoHaBoAcTeax, B opraminecnoft, Teximinecnoft H 6HonorH4ecnon 'mom 
npnmeHamm momHHecneHTHun aHaama Ann pacnommaammi Tex Han itHux 
nomnoHeHT B cnommux CMCCAX. 1,13BCCTHN BA0AOTB0pHNO HpHMOHCHHA 
9T000 aHanHaa B TencTimbliom npoHaeoAcTae, rAenerHoo6HapymmaamcH 
macnsmue nATHa Ha Txamoc, HerHAHmue npocTum Taaaom; B naneoHTo-
nornmecnnx HccneAoHaHnnx, moo (payopecHeHTHue crnmaKH oTnemaTxoa 
Hcnonaemux ropaaAo 6(1/lee OoraTu noApo6HocTsmn, mem alumnue 
cHHmicH (pHc. 433); B EpHMHHaANCTHBOCHOH npanTme namaHHecneHTHun 
aHanns noaeonneT nemo ycTamoeHTb cneAu npoaH (pHc. 434), °wane 
HarnicanHoe HeeHAHmumn mepHllnamn (pmc. 435) H T. A. eloTonamome-
cneHnnil H naToAonmmnHecneHumn MHOrHX mHnepanos Onermalca ream:). 
THmecnylo paaaeAky, npmem ynoTpeonnroncH nepeHocHue OCBCTHTCAH, 
HO3BOASHOLHHC secTH paasefly nenocpeAcTaeHHo B nopoAe. C nomounno 
minpocnona mom() Ha6npuTb He6onbinHe cOnyopecomproume ammo- 
WHHIL 
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§ 2191 	 1110MHHECHEHTHb111 AHAJIH3 

9TH H mHorlie apyrHe KamecTaeHume onpeaeneHmi He Hcqepnbleatot 

ecex B03M0XCHOCTeg mommiecueHTHoro aHamisa. BO3M0NC110 npumeHemie 

er0 H AAA K0.1114 11eCTBeHliblX Hcc.neaosamin. AnE sTon item! 11041bICKHBalOT 

peaKTHB, acTynalou(01 B xapanTepxylo peanu,mo C maytmembni seatecTeom, 

a) 	 6) 
Pic. 434. FlpHmeneHee momesecnemine B xpx- 
hnianneTnnecaoh nparcuce: amaaneme cnenos 
xpoific a —o6bpmbia c/imOK, 6 — alomilieCHeHT- 

cifilmOic. 

nanauyto cknyopecumpponme npoportabl. 9TH nocnennwe H oTapusabaTcx 

npx 110141011114 nandnnecnewmoro ananwaa. Bnaronapx mpeaBbniatthott 4yx-
CTBliTeibHOCTI4 morothecuorruoro meTona HONCHO OrpaH144HTbCTI 1114 11TONC-

Hb1M11 nomixecTnamx mcxonxoro BentecTea. llonofonnm MeTOAOM 31,1114110eb, 

Hanpumep, viccnenoxaTb conepacalthe (norm B Boanyxe, naxce Ha 60nb 

L1114X Bb1COTaX, npunem npo66i soanyxa oCrbemom B 10-20 .4 3a6lipaAliCb 

Pm. 435. 06HapyseHHe c Homombio JuommiecueHHHH Harm- 
caHHoro Heatroimiamm Hepinviardit a-06401111411 CHHMOK, 

6 — Atommiecueintbet CHHMOK. 

npx nponeTax cTpaTocraroB ua 6onEanoti Bb1COTe, rag Amman He npe- 

abnuano 15-20 M.44. Talcum o6paaom, B pacnopsoxemix mccnenosaTens 

6bin0 ricer° 0140110 0,5 2 BO3AyXa. COilepKall4HtIC51 B 9TOM X01114 14eCTBe 

03011 Own Hanexwo namepen, XOT41 coaepamme 030Ha 661110 mexbwe 

0,000010/0. 

44* 
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3AKJIKNEHNE 

flpoonemu, paccmoTpeHHue B oTAenax 	xi H 	palm gag pgA OTAeAbHUX BOLTOCOB, acTpegaxmAmg Ha npollogewm sToro icypca, 
ncormica caoe paapewetwe npH nomouw xgawroaux npeAcTaanewift, 
anepue alloopmyampoliaHHux CBH3H C aaAagen o6 manygeHHH gamin) 
Tana. 3TH npoonemu, ycnewHoe paccmoTpeime goTopux &um canaaHo 
c Aamwennwm paaaHTHem Teopmf imarros, He /gonna peweHu 
B pamgax KaaCCH4eCKHK BOAHOBMX npeAcTaaaemin. C Apyron CTOpOHM, aecbma oftnipHun H gagmun gpyr HBAeHHR (HHTeptepemiga, AHSpax- noagimmaugg H T. A.),HCTOAKOBaHHe H rny6ogoe nommanHe KOTO- COCTaBHAO rammoe coAepmAHHe 

KAaCCH4eCKOR BOAHOBOR 04THKH, 
npeAcTawigeT anawawnwue 

TpyAHOCTH AAH KBaHTOBOR TeopHH. 03Ha-KomAemie co seem paaHoo6pasHem 011TH4eCKHK ABACHHR comaeT one-qaTnewle HeORKOAHMOCTH ApHHHCKWaTb cgeTy, c °Anon CTOpOHM, BOAHOBble CBORCTBa, a c Apyron--gopnycgyagpHue. 
BHHMaTeAbH0e HccaeAoaarwe ygaawmon ABOMCTBeHHOCTH nogaaano, otwaxo, 4TO ABORCTBeHHOCTb 9Ta AUCHT camon npHpoAe amen, a He ORISICHHeTCH 

HecoaepweHowom Hauunx npeAcTamew. lienpaimamo 
6uao 6u 

HpOTHBOINACTaBASITb BOAHOBMe CBORCTBa CBeTa gopnycgymp-
HUM H HMTaTbCH ORIACHHTE. pea xpyr H3BeCTHMX HBAeHHR C KaKOR-AHRO OAHOR H3 

paccmaTpHaaemux Toqex speHHA. 14cTHHHoe noHHmainie Aeaa 
aaginotmeng B eaimme gopnycxynapHux 

H BOAHOBUX HpeACTaBAeHHR. 
TaKan T04Ka 3peHHA TeM 6oage yAogaeTaopHTemwa, 4TO °Ha, KaK yHOMHHaA0Cb B § 88, 

Tal0Ke HeORKOAHMa H AAA 40HHMaHHH CBORCTB 
TaKHK maTepHamwux 

4aCTH4, KaK 9AeKTpOHN,aTombi,tiehTpolibi H f.A. 
OHM TOWe o6HappgnamoT KaK BOAHOBble, TaK H gopnycgmpHue 
CBORCTBa, H TOAbK0 eAHHCTBO Tex H Apyrnx AaeT Hcqepnugalowee 
npeacTamenge o qacmax. 143 sToro He casAyeT, 

KOHe4H0, 4TO CBeT 4oTonu) He OTAH4aeTCH npmingnHaabHo OT snexTpoHoa HAN aTOMOB. 110 
pacCMOTpeHHe KOpRyCKyAHpHO-BOAHOBOR HpHp0Abl 4aCTH4 HOMOTaeT 

flO3HaTb HpHp0Ay (POTOHOB, H o6paTHo, n3ygeHHe CBORCTB (POTOHOB 
CHOCORCTByeT piCHeHHM CBORCTB 4aCTH4. 

BBAeHHH AH4TaKHHH CBeTa, paBHO KaK H HBAUIHR AH(PpaK4HH 9ACK-
Tp0408 (0 aTOMOB ), yKa3MBaiDT Ha TO, 4TO CBeT HAN snexTpoHu gaaHmoAencTayroT cpaay CO Been 40BepXHOCTWO AHIPpaTHpylOWTO 
9KpaHa, HallpHMep peUMTKH,HRO,KaKH3eCTHO, 

AHIPpaKHHOHHaH KapTHHa 
Cyl.ReCTBeHHO 3aBHCHT OT IHICAa LUTpHX0B peilleTKH, T. e. OT pa3MepOB 
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ee nomepxHom (npo AaHHOM nepnorkeJ B TO we 'Tem sHeprilm ceera 

HAN neTauero snemTpoHa cmonueHTmomaHa B MaAOM 06beMe, KaK 

yKa3NBaKIT SIBAeHHR 400T09114eKTa HAN 9114eKTa KOMnTOHa AAA 
cmeTa 

HAH MHOPO4HCACHHUe RBAeHHR, Habnioaaemue npri 60M6apAHpOBKe nOTO• 

NOM 9AeKTp0HOB. 

B KBaHTOBOO Teoprm BOAHOBble H KOpnyCKyARpHble 4epTU, XapaKTe-

pH3yIC1HHe (00TOHN H 4aCTHWA, 06beANHRIOTCR B eAHHOM nOHHMaHHH. 

liarARAHUM H nOTOMy HeCKOAL , K0 rpy6um mupa)KeHmem storo RBAReTCR 

ynpOlfleHHOe npeacTaHneHme, eure coxpaHmouree cneau Kopnycmyrimp-

HOH H BOAHOBOH ABOHCTBeHHOCTH; cornacHo 9TOMy npeacTaBaeHHIO 

9Heprlici, CBR3aHHaR C (00T0HaMH H 9AeKTp0HaMH, AeRCTBHTeAbH0 KOH• 

HenTplipyeTCR B TeX MeCTaX, myaa aocraraloTcOOTOHU HAN 9AeKTpOHN, 

HO pacUpeaeAeHHe 9THX (00TOHOB (HAN 9AeKTp0H013) B npOCTpaHCTBe 

OnpeaeAReTCR gHHTCHCHBHOCTE,W. BOAH, CBR3aHHUX C 03T0HaMH (HAN 

C 9AeKTp0HaMH). Mbl HHWeM GHHTeHCHBHOCTbD B KaBW4KaX, H60 Tenepb 

ywe HeAb3a HHTCHCHBHOCTb BOAH Onpeaellirrb 4epe3HX 9HeprHK1 , nOTOMy 

4TO sHepuno MU C4HTaeM AOKaAH30BaHHOR B (POTOHaX NAN 4aCTH-

HaX, a He pacnpeaenemon B none BOAHU. TaK KaK HHTeHCHBHOCTE , 

 DprollOpHHOHaAbHa KBAApaTy aMnAHTyAbl, TO HONCHO CKaaaTb, 4TO pad-

npeaeAeHHe OTOHOB HAN 9AeKTp0HOB B npOCTpaHCTBe ConpeaeAReTCR 

KBaapaTOM aMnAHTya CBR3aHHUX C HHMH BOAH. nyCTE. HaM HaaaHO 

paCnperteAeHHe aMnAHTya 9THX BOAH (H FIX AAHHO, COOTBeTCTBylOWee 

AaHHOMy nOTOKyCOOTOHOB HAN 9ACKTp0HOB,H HaaaHW CBOACTBa CHCTeMW, 

T. e. nOKa3aTeAH npeAOMAeHHR H nOrAO=H101 B mo6oR Tomme Hauled 

cncremu. Alw mowem B TaKOM cnymae 4HCTO OpMaAbH0, He 3aAaBaRCb 

BOnpOCOM 0 npHp0ae BOAH, pa3peWHTb 3aAatly 0 np0X0WAeHHH BOAH 

4epe3 CHCTeMy, T. e. BN4HCAHTb paCripeaeAeHHe aMnAHTyA n0Ay4a10- 

UterOCR BOAHOB0r0 HOAR. 3THM CaMWM 6yAeT HaftAeHO H COOTBeTCTBD0
-  

mac pacnpeAenemie 4,00TOHOB HAN 9AeKTp0HOB, T. e. TO paCripeaeae -

Bile CBeTOBOR 9HeprHH HRH 9AeKTpH4eCKHX 3apRa0B, KOTOpOe 
RBAReTCR 

06beKTOM HaWer0 peaabH0r0 (MUM. TaK KaK B o6umHom peanbHom 

onwTe mu mcerna Hmeem nOTOK Orp0MH0r0 4HCAa 10TOHOB HAN 9AeK-

Tp0H0B, TO pe3yAbTaTW HaUlla BN4HCAeHHR n0KaWyT, CK0AbK0 (POTOHOB 

(HAN 9AelapOHOB) npHAeTCR Ha KaWANO 9AeMeHT npOCTpaHCTBa, H3MepRR 

CBeTOByI0 9HeprHIO HAN nAOTHOCTb 3apRAOB B 9THX y4acTKaX npOcTpaH-

CTBa, MN CpaBHHBaeM OnNT C BW4HCAeHHeM H y6eWAaeMCR B npaBHAb- 

HOCTH BOAHOBUX paneTOB. 
OnWT nOKa3WBaeT, 4TO npH OCAa6ACHHH nOTOK8(POTOHOB HAN 9AeK-

Tp0HOB AW0paKHHOHHaR KapTHHa OCAa6AReTCR paBHOMepHO, TaK 4TO 

COOTHOWeHHe HMV OTAeAbHUMB y4aCTKaMH ee He MeHReTCA, 4TO 

BnOAHe COOTBeTCTByeT BOAHOBOH TeOpHH H AUK° 06IRCHHMO C TO4KH 

3peHHA paCnpelleAeHHR (POTOHOB HAN 9.1eKTp0HOB B npOCTpaHCTBe. Ho 

HONCHO, OAHaKO, B006pa3HTb ce6e °nut B KOTOpOM yMaCTByeT nOTOK 

04eHb manor() KOAH4eCTBa snemponom HRH dpTOHOB HAH AaWe OANH 

93eKTp0H HAN (00T0H. 110HRTHO, 4T0 eCAH STOT 
(MOH HAN 9.11eKTp0H, 

npORAR 4epe3 CHCTeMy, OKaWeTCR B Togice A, TO mo nem ocranbnux 
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694 	
BAKM04EHNB 

TO4KaX ero He 6yAeT. Ho pacram no BOAHOBOR Teopmn AaAyT, xax .n palmate, pacnpedenenue cseTa Han samos c Henpepumum nepexo-Aom OT TO4KH K TO4Ke. He All 9TO, 4TO npeAonAenne BOAHOBOR TeopHH HaX0AHTCA B npornitoperalin c Tem, 4TO coaxaaetca c xopnycxy- WHO TOWN sperm', 
N Heab3A AN NCH0Ab30BaTb COOTBeTCTBrOLHHti 

OHNT, Irro6u peinnTb, nalcart 
H3 9TNX TO4eK 3peHHA COOTBeTCTByeT 

AetICTENTeAbROCTO 

Camo co6on pasymeeTcH, Taxon onuT He 
MOWeT orpamitn1TbcH na6nloAeHHem oduozo - edumcmHemumo 14wTona sampoma Han no 

• TeXHH4eCKHM npnraHHam (HeAOCT8TO4H8A 4yACTANTeAbHOCTb annapaTypu), TaK N HO HpAHHHHH8AbHUM (cnytlanHue OTKAOHeRNA). Heo6xoimmo, 
GfteA0BaTeAbH0, HOBTOpHTb OHMT AOCT8T04110 MHOFO. pa3, not% MOWHO 6wao r0B0pNTb o6 onpeAenemmix ero pesynbTaTax. AAA 9TOM gum naAo HpON3BeCTH AN4TaKKHOHHHO OfINT CO CTOAb maim noToxom cseTa NAN 9AeKTPOHOB, tiowou nepeo annapaTypy npomman OAHH04• Hwe tkoTonm snetaponm, H nposonmarb OHNT dOCAMMORMO domo nonyraemal HomepHmux pesyawraTols. 

C OTOHaMN 110A06Hble OTHATU =maw}, He0AHOKp8THO: HPN AAN-TeAbHOR (mnorocyToraHon) 9KCII03HUHN B xpanHe caa6om CBeTOBOM HOTOKe Hannwaanacb HopmaabHaH 
ANO8KHNOHH8A K8pTHHa, BHOAHe 

HOAO6HaA TOO, xoTopyw MOMHO oblao HOAy4HTb npn CHAbHOM noToxe 38 COOTBeTCTBeHHO 6onee xopoTxoe !Tema. C 9ACKTp0H8MN nows6Hun onmT 61,1a cAenaH s 1949 r. npoO. 40a6pHxaHTom ero covyA-HHKaMil, 
Ha6AKOAMIIHMN AN4OpaKHNIO HOTOKa 9AeKTp0HOR Ha npHcTanne. AHOaxamoHHme KapTAHM B CNAbHOM H caa6om noToxe snexTpoHos (C COOTBeTCTBeHHO yAANHeHHUM spemeHem 9KCHO3HUNN) OKa3aANCb HAeH-

TN4HUMN, XOTA npH cna6om noTone raepes KpNCTaAA B xarawmin AaHnun MOMeHT npoxonium OTAeAbHble saewrponw, N spew', pante/lin:twee Asa 
nocaeamTatibrurax npoxowAennsi 

9AeKTp0H0B, B AeCATKH Ulan pao npemocxoanno Hpwal npoxomannwi 9AeKTP0Ha nepes ApHcoaaa. Mons o6pasom, 9TH pesyabTaTm noxaousatoT, 4TO pacnpeAeneHne cseTa HAN upstarts oxaousaeTcs oduuascomm, HmeeT AN mecTo docrna7 rnovio aaumesamoe npoxommeme pedHux (POTOROB NAN snexTpoHoH anovemerme npoutmaeHne docntamonno 6o.rabutozo tincna $0T0- HOB HAN 9AeKTp0HOB. ApyrimH CA0BaMH, pesynbTam OHNTOB corna-cymcg c pacraeramH, cAenalauramH HO BOAHOBOR Teopim. OAHaK0 3TO He owlatmeT onposepweHnsi xopnycxywipnon TO4KN sperms', a yxasu-Baer ANIL% Ha TO, 4TO pesynbTaTu eANHN4HMX ORIATOB He cowlaAmoT Apyr c Apyrom: tpoion sawapon He seem nonaamoT Ha OAHO N TO we mem, a nonaaaloT Ha TO RAH HHoe mem 6onee Han meHee Immo. TalCHM o6pasom,na6nonmemoenenpepusHoepacnpeAenetaleceeTa 
Hall aapcmos ecTb Ann HexoTopoe cpedueecrnantuanuaeocoepacnpm-fieHlie [POTOHOB HAN saewrpoHort, lawn N3 xoTopux npluoAHTcH Ha KaK0e-HH6yAbOAHO mem. C 9TOR TOWN sperm pasantmemewayoAno-
ripemeHnum npoxoracAenHem 60AbLUOCO 4HCAa (POTOHOB NAN snexrponos nocneAcataTenbnum NX npoxoauteamem HO oamomy, wain 38 Apyram, 
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BAKAMTIEHHE 	 695 

COCTOHT nNWb B TOM, 4TO B nepBOM onuTe mu Hmeem cpemHee no npo-
cTparicTsy, a BO BTopoM—cpeamee no apemew B nepsom cnymae OKOAO 

nellOTOpMx TO4eK OTOHN HAN 9AeKTPOHN rpynimppoTcH zyuge, a BO 

BTOpOM —OHM nonaAaIOT TyHa 'two. 1- ► oAb3yHCb Tepmnllamu CTaTNCTIPle-

CKOR (1H3HKH, MN MOMeM 061eAHHNTb o6a 9TH aallmomerms, ma= 
onuT Haw nollasuaam 4TO impownhocnti ,  nonaunim dPOTOHOB (Hmi 

9AeKTp0H0B) B passue TOLIKH npocTpaHma 3aBHCHT OT yenowin onuTa; 
cnemcmaTemmo, amnmays,a Baum BOAR (HAH, Towne, llaupaT amnms-

Tymb0, c nomontwo KOTONXBeAeTcH pacer owlluemoa pmeppammoHHoll 
llapTHHu, npllacTaanseT CO6OR BeAMINHy eepoontuocntu maxonmenusi 
cpoToHa HAH snewrpoHa B AaHHOM mecTe H B HaHnoe spank 

Tans cTaTHcImmeexas T04Ka 3peH1151 AeRCTBHTeAbH0 05 .bllamllseT 

llopnycllynspHue H BOAHOBIle npeAcTallmeHns: B llopnycllynax cocpllao-

TomeHu llneprim, macca, Hmnynbc, T. e. 'moo= llopnycllynspHue 

CBORCTBa CBeTa HAN semecTaa, a B BOAHaX—nepowniotrb NX HaX0- 

HaeHMI B TOM HAN HHOM mecTe, onaromaps memy B03HHKaeT B03- 

MOIKHOCTbBbItICAeHHH pacnpueneHns EPOTOHOB HAN 9AeKTp0HOB B npo-

CTWCTBe, B cornacHH C BOAHOBbIMH IipeACTaBACHHHMH. OTKa3aBWMCb 

OT paccmoTpewm TeX HAN Apyrax CBORCTB, MN anuaem HBWN npeH-
cTaanenns cyuiecTBeHHMX mepT, H oHH nepecTwoT nepessaaTb peammue 
ootellm; ARUM C0eAHHH9 BOAHOBNe H llopnycllynspHue npeuTaaneHlls 

B nmHoe nenoe, mu nonymaem ummaTnuft o6pa3 peammux o6ieirroa. 
Eiumas Tomlla speHHo Ha BOAHbl, casaawnse c ()OTOHEIMH H 9neK- 

TpoHaMN, Kw( Ha BOAHN, onpeHensmume CTaTHCTHIMCKy10 BepORTHOCTE,  

pacnpeunenns tOTOHOB H 9AeKTp0HOB B npocTpancTse, He Honsma 

3aCTaBAHTb sallpbwaTb ram Ha eywecTaenHue pa3AH4HR mewHy IPOTO- 

Hamm H 9AeKTp0HaMH, a cneumaTemmo, H CBH3aHHUMH C HHMH BOAHaMH. 

Pa3AH4He 9TO oco6amo OT4eTAH6O BNCTyHaeT, mill COROCTaBHTI,  BOA- 

HoBble H llopnycllynspHue xapallTepHeTwm (POTOHOB H 9AeKTp0HOB. 

flpH yeTaHOBACHHH 914X xapacrepricTwc HrpaIor OCHOBHYM pOAb 

COOTHOWCHHH KBaHTOBOR TeopHH H TeopHH OTHOCHTTAbHOCTH. CornacHo 
TeopHn macros mo6as cucTeMa, Onaawomas sneprneft E, mower 

6uT6 oxapallTepHsomma 4aCTOTOR v, aHamerme wyropoft onpernnseTcs 

COOTHOIEWHHeM 
E=-- hv, 	 (I) 

rae h--paisepcaabliasi nocTowwwb xaparrepHas Ana KBaHTOBOR 

TeOPHH. 
Connell° Teopwr OTHOCHTeAbHOCTH macca cHeTemu m cossalla 

C sHeprHes encTemu cooTHoweHHem 
E=.1n0, 	 (II) 

nmem macca m 3aBHCHT OT CKOPOCTH V ABHMeHMI cornacHo 

mo  (I11) 

cv: 
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3AKJIKMEHHE 

Tar c —CKOpOCTb mom B anyyme, a mo  —macca noKomnetica vac-Timm. 
MIA orpalunnotcH Ana 

(IpOCTOTM COITOCTaBileHHeM CBORCTB 4:1010H013 
H 9./leKTp0HOB B amyyme. %Tomo npeAcTaaamor co6otl HopnycHymo, 
xapaHTepHaymuulecH CKOpOCTI,I0 C H nacToTon v , T. e. snepraen E = 

hv a caeAoHaTeaboo, maccon 	E 
c
-

2 CooTHomenHe 	npHHHmaeT 
MO BHA In = 	 H3 Komporo caeAyeT, 4TO TaK KaK m — KOHelitlatl 

BeamonHa hv  
—
c2

)
' To nio = 0, T. e. nolcoRugtscst macca Oomorta 

patina ripito. ilpyTHMH CJI0BaMPI, cinnott He mooteT o6.rtaaatb _CKOpOCTb10, 
OTAHIMOR OT C. 3TO oanatmet, 4T0 , Hanpitmep, npH noraoutemm (PO-
TOHa aTomom OH nepecTaeT cymecTacmaTb B HavecTne (1)0T0Ha H ero 
snepruo, Hmnyabc, macca nepexoAor K aTOMy (Boa6y)KteHme aToma); 
npH mcnycHamm CBeTa (1)0TOH 81108b coadaemcg c sHeprneR hv H 
COOTBeTCTBTOLIIHM HMIlyAbCOM --c  H maccom rev 3aHMCTBOBalilibIMH 01 

aToma (HcnycaaHne BoanywAenHoro aToMa, oTAana npH HcnycKaHHH). 

Tar( max macca 4:loTona pamia m = --r , a ero CKOpOCTb ecTb C, r2  
TO (POTOH 06/19aaeT HMITTIKOM (KOJIHIleCTBOM ABH/KeHHCI) g== M = w. 
BOARbl, CB513aHHble C 4:10TOHOM, HMeI0T 4m30ByH) coopocTb, paoHym 
B eaxyyme TaK)Ke C. 1109TOMy OHM xapaHTepHayloTca Ammon 80./111131 

— on 
c

• yTbmasr, oTo Hmnyabc cpoToHa , Hataem 	. ' 	
hv 

"ITO aacaeTca snexTporm, .:f0 OH moweT HMeTb moor° coopocli v, 
He npeoocxo.aoutylo CKOpOCTH CBeT8 C. Macca 911eKTp0Ha m 33BHCHT 
OT CKOpOCTH, Tag 4TO m0 = fr_iv • I1pN V=0 In = mo  eCTb 

I 	 lc 
«macca HOKOH9 samapona. 3aerrpoH Ha OCHOBaHHH COOTHOLLMHVIS (11) 
o6aaAaeT sHeprHell E = mc2  = 	

MoC2 	
H amnyabcom g =-- Iny = 

_{ -- 0  . B TO BpeMS1 KaK CKOpOCTb saekTpoHa npH Haan- 

C2  
41414 KaKHX-J11160 ycHopoloanix CHJI MO)KCT BO3paCTaTb JIxnib AO oHane-
HUH V = C, ero macca H sHeprHo 803paCTaIOT, KaK (10Ka3b1BaOT 9TH 
topmymo, ne02pallUgeltli0 aa coeT maccio H 9He prim Tex cHrTem, 
Horopme BblablEalOT ycxopenne 9.IleKTp0Ha. PIMeHHO TaKHH o6pa3o1 
HapacTaeT sHeprHo naexTpoHa B 6eTaTpoHe, rAe OH ycHopnercH samc-
Tpoarvoyinen CHBOR HHAyKHNH 413MeHHIOLLter0C5( Hoag. Ywe npH mimeo-
nmi RJIM nocae orpaHnoetmoro 4RCJIR o60poTon cnopocTb oaenTponoo 

ca 
C2  

may 	Er) 

C2 
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310CAIC4EHHE 	 697 

C TO4HOCTWO AO HeCKOJHANX nponeHTos AocTnraeT CKOpOCTH cseTa, 

Talc tiro AanbHeRtuee HapacTahue ee . BecbMa HeaHammTeamio, Ho sHopriot 

(a macca) aneaTpoHoH pacTeT nenpeptamio B rpanimax, onpeAememmx 
paamepam a ycTpoRcTsom deTaTpoma. 

C 9AeKTp0HOM CBH33Ha BOAlla, AAHHa HoTopoR X =
h =-- m  =-- 	, 
g 	y 	Ey 

a macToTa Y onpemenaeTcH Ha OCHOBaHHH 0) H3 COOTHOWeHHH hy==iL 
2 

TaKHM odpasom = vy  C ApyroR CT0p0HU, meamy AAHHOft WARM H 

IlaCTOTOg cymecTsyeT npotroe COOTHOMeHHe A . v = u, rAe h —(pa30- 

B3ACKOpOCTio BOAHM. TaKHM odpaaom, (1)aaoHaa CKOpOCTb 9AeKTp0HHOR 

c2 
BOAHM eCTb LL =— , rAev--caopoorb sneaTporia. Talc KaK 'V C  C, TO 

V 
11>C, H B npeAeniyHom cnymae, "coma sneicrpom AocTnraeT CKOpOCTH C, 

(Wong CKOpOCTb ero TaKWe paanaeTcH C, KaK 9T0 HMeeT mem ins 

()oToHa: gum B OTAH4He OT BOAH, CBH3aHHUX C ()OTOROM, AAA 

KOTOpMX (paaonaa CKOpOCTb B nycToTe puma C Ann BCeX AAHH BOAH 

(OTCyTCTBHe Amcnepcioth anexTpoimme BOAHM HMeIOT cPa30By10 CKOpOCTb 

C3  
U V 

RAH, TaK KaK := —mhv  , TO 

hc 

V h2  nio2 c 21,2  

C V h2+ m2c2k2 
0  

U — 

T. e. 41830BaH CKOpOCTb anesTpolniux BOAH 3aBHCHT OT AAHHM BOAHM 

(AmcnepcHH). B npHaeAeHHoR Ha cpp. 698 Tadnnue COBOCTaBACHW mop-

nycayampHue H BOAHOBble xaparrepHcnoth IpOTOHOB N 9AeKTp0HOB• 

KOHe4H0, Lice eenioum, xaparrepHaymnnHe sneicrpoH, xaparrepH- - 

 apca TaK)Ke H aTom, HeRTpon, moneayny H Hoodute BCHKy10 mammy, 

odnaAannylo maccoR HOKOH, B TOM gam H vacTiluy makpociconmme-

cxyw. 
lienbam ne OTMeTHTb, 4T0 cospemeHHag KBaHTOBaH TeopHR CBeTa 

(TeOpHH (POTOHOB) xapasTepHayeTca HepTamH, HoTopme HanomnHaroT 

HblOTOHOBO npeAcTasnetnie 0 cBeTe ma)ce B 60Abilleft CTelleHH, Hem 9TO 

moweT noicasanycH c nepBoro B3TAHAA. KopnycHympHme. caoRcum 
coeTa nonymium sacneplimeHTanbHoe odocnoaaHlle, ropasao donee 

cepbeanoe H paaHoodpaaHoe, mem 9T0 ohm so epemena HbicaoHa, 

a Teopna qnpacTynoe nemoro oTpasceHHH H nemoro np(ccouenanD 

(CM. § 28), npidAymanHam HbIOTOHOM AAA 061ACHeHHH kurrep(pepem-

OHRUX HBAeHei, coupmor germ, HanommnaHnume coapememHyto KOH-

uenamm BOAHOBOTO nom, onpeAeninomero BepOHTHOCTb HaX0HCAeHHH 

c40T0Ha B TOM HAN HHOM mecTe npocTpaHcm. B cospemenHoR TeOPHH 
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4,0T011 

hv 

hv 

hv 

3Heprma E 

Macca m— 

Macca HOK051 /122— 	  

E 4acror a vt.= 

CICOpOCTb 4aCTHHbl V -= 	  

klmnyabc g = mv — 	  

Amnia BOAHbl — — — 
g 

43a30Baa CKOpOCTI, HOAK U— 	

, du rpy11/10Ban CHOpOerb BOAH U*= —A 	. 

3ACKTp0H 

moC2 moo 	r  
v2 V 

MO  — 
-11 — —V2 

C2 

mc2_' tne2 
h 	_v2 

—c2 

mov mv — 

Inv 
e2 
— 

V 

1/r1--!! 
e2 

698 	 3AKA104EHHE 

AO H3BeCTF1011 creneax ncaeaaeT IlpOTHBOpel4He B TpaKTOBKe noKa3ate.rm ripeacimaelmR, KOTOpOe amenoci, meamy xopnycxyaapiroa (HblOTOH) BOAHOBOti (Notirenc) nopmsmn. ellefICTBHTeAbH0, 110 HbIOTOliy BOK/Qa- 
t/2 Tellb npenomaenna n = 	rAe V2 H —CKOpOCTH CBeTa BO BTOpOR VI 

Ul H B nepnotl cpeAax, rorAa xax no raatirexcy n=—, rAe ul u2— u2 
COOTBeTCTBe11110 CKOpOCTH BOAH B flepBOR H BT0p011 cpeRax. Ho B Teopax Hb1OTOHa cparypappor acopoona staCM114, a B reopan riogrenca--Oiaaome cgopoonu. CorAacno yam axaciacenxomy BbIUM c2 

V2 	Ui V =— H, CAeA0BaTeAbH0, —== —, T. e. meNcity HbIOTOHOBWM 14 mil- vi 	a2 
rencoamm ampawexanmn nomaaareAa npeaomilenxa Her pasmorAacia. 

Bnpoyem, c coapeateunoft TOLIK14 spatula KaK BORHOBaH, TaK H xop-nycxyaapilaa mifrepripetawm Bpe.TIODUleHHB B cperte rpeopor 6o.nee 
yrAy6Aexxotl Tpuromx. Kax yxce ynommallocb § 127, pacnpo-
cTpaxenae CBeTa B cperte eCTb peayabrar BBaHMH0t1 warepcpepenunx nepaxxxo11 BOA11111 H BTOpHilHblX BOAR, Boa6paAaembix Bb1HpKAeHHIAMH 
KOAe6aHlfillelH 311p51A0B, COCTaBANIOLLOIX cpeAy. CKOpOCTb pacnpocrpa-
HeHHR 9111X Hepl1W1HbIX BOAR c, H60 Olin pacnpocrpanstorca 
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B myyme, B xoropmq norpraembisnarpwacaue aapaam, come/aroma 

amecrao. 1-10 y4eT 14X B31114MHOit kurrewlaperawn noaaaaner, 410 4)aaa 

CBeTa pacrwocrpatmercu C Ufa CKOpOCTMO, H 1103130aBeT Bb1414C.441Tb, 

KaKHM o6pasom sra Owen CKOpOCTb 3aBHCHT OT CBORCTB cpeabi N OT 

AnNHM BO.THibl, T. 
e. aaer ofrbuctlemie npenom.remao N annepom• 

T04110 TaK ace H 4110TONN sceraa H HeH3MeHNO COXpa115110T CKOpOCTb C, 

moo ax macca nomm palm aynw. Ho npouecc npoxowuenia 400TOHOB 

apes aeutecrao ecr6 npoaecc normnaerms N BT0p114HOTO HCHyCKaH1151 

410TONOB aromamm, 9KBNB3aeHTHIDIP npoaeccy B036pKAeHlia BTOpH4HbIX 

BOJIH. HMeHHO 9TOT npouecc N Beller K aammuemycu H3MeHeHHI0 CKO• 

pony' CBeTOBb1X 4aCTI4H, He06xoammomy An9 06141Clie111151 npenomamo 

N amcnepow• 
Hammamwe B 9TOM 3aK/104HTeibHOM naparpa4a nonammer, 4T0 

JaBOtiCTBeHHOCTb 
Hama reoperwacamx npeacraanan o ['moue cum 

14 
Bewecraa yCTynaeT me tro 6one yuaneruoparemwomy eurawray 

914X npeacramemw. 
B TO )Ke Brawl conocrawamie CBOACTB (OOTOMOB H gamut (Haupt 

mep saarporwa) ewe pa nouseputhaer rny6oame 4epTM CX0ACTBa 14 

paamwa mexay CBeTOM H sewecruom• 14 CBeT H Fleawort() — pamtn 

tate g5opxbi manteputi, KOTOpMM npucylum onpeae.nemible 4mamecatte 

xapaarepacruau N xoropue yrummereopsnor OCHOBHOMy apureprno mare-

ww, npeacrawum CO60R 06beKTHBliy10 pewnwocrb, oaoropau Aalia 

4eJI0BeKy B 0111,yliteHIMIX 
ero, aoropas uonapyercH, 4wrorpac4apyera, 

oro6pawaercu Hamm OLUyIlLeHHAMH, cytuecreya He3aBliCHMO OT 1111X* 

(B. H. Aerai). 
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YIIPAWHEHIBI 

Bee4eHme 
1. BblBeCTH 3aKOH orpmmenmm cam HO liblOTOHy 14 HO nottireacy. 2. ECKH 

CBOT OT Comma HaAaeT Ha smpall gapes maaoe onepcme, TO ma 
smpalle noayaaerca Hao6pmeHme Comma (ceeTamil Altar, a Bo venni aria-HHH — CBetablk cepn) He3aBliCHNO OT 0011461 OTBCpCTHH. ECM" ace oraepcme BeAPIKO, TO MB nonyaaem Hao6pmmenme oreepcm. 061.51CHHTb Sit R paccznuarb cooTHoinenme meacay paamepom oTeeperna D H paccToauueM h mamma AO mcpana, npn moTopom OCyll(eCTBa5HOTCH nepsuff H Bropoii caytma (yraoBoil Ana- 

	

mop CoaHma 	 paAnaHa). 

	

Opium: 	—
1 00 

— Hao6pmmeHne oTaepcTma, D 	h — H3o6palmeame HC- 100 TO41111Ka; 
npm oneHB maaux oraepermax He06x0Annto yarecrb 

BaHRHHe tombpammHH. 3.
OnpeAemab upeAeababol yroi, Hp! moTopom HacTynaeT nomme airmen-

Hee orpmmenne Hp' nepexoAe csera: a) H3 cremaa B BoaAyx; 6) 03 cTexaa B way (nomaaaTeab npe.somaenna tretcaa 1,51, Bow 1,33, Boamyxa 
1,00). Omeem: a) r = arcsin 0,66; r c:re 42°; 6) r = arcsin 0,88; r ti 62°. 4. COCTaBHT6 ypasuemie naocmoll BOJIHIB, tpoirr moropoft pacnpocTpaHmeTcm &Romp 311HHH, cocTaBamouteR yrabi a, p, 7 C °CHINN moopAHHar. 2 	x cos  a y cos  p z cost 	
l
/

omeem: s = a cos — —  
T 

5. COCTaBHTE. ypasHemte BORFIla, Haapmemort 6ecmortegnoft HHT1,10 (10faHH-ApinecKaa BoaHa). 
27c , Omeem: s —

a 
= cos — (r —r 
r 	T 

6. liamicarb ampazenue MOH071p0MaTIPMCKOff BO/11M a algae nomaaaTeasHofi cpyHmumn (a KOMTIABKCHOM mole) H BblACHRTh 0 143 114eCKHrt CMIACA KOMIL0eKCHOK amrtnnTyAbl. 

PHC. 436. 
7. Hannan ampumeHne npoctofi nepmomnaecxoti 4)mm/ft, H 3o6pmmemion Ha pm. 436, H paszaams ee B paA cPyphe. 
8. ❑oaemy B onfirre C Aaymm mamepToHamH MG rosopuM, 4TO monampoaaw. Hoe xone6aime 6yAer npu6itu3umtabno 9manaaeHTH0 TpeM Roae6amorm, a B paao6paHuoo reopernaecmom npnmepe roaopum mottto o Tpex monoxpomant. vacua m0ae6aHHfix, 9K811Baaeltnibl1; monampomanuomy? (06paTum Ha aamou HameHemin HHTBIICHBHOCTH CHabt sena nepaoro Rawl:awn.) Omeem: B mune samon moayangmt 0141144e41 OT a = A (1 ± cos 27tmt). 
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9. 011MT, anaaormund onbrry C xameprortom, M0)KHO ocyntecrenrb c o6b4-

HUM Elacroromepom nepememoro ToMB. HopmanHo ropotcicoh nepementwA TOK 

HMeeT 50 nepiroaon. riosromy, nponycHan TOK new Taxa nacroromep, MU 

63F4BM Ha6aloaarb ormonenne Habma, coornercrepautee 50 nepHoaam. a) Kamm 
6yaer peatantH ttacroromepa, nun TOM npepbmaerca peryanpno TpH pasa 

B cexynay? 6) Ramona 6yaer pealawn nptt HeperyanpHom npepbmainur HRH 

HameHennu CRAM roxa? 11pol:womb caenammie saxatogeHna Ha onbire. 
Omeem: a) BH6pHpylor AMA4KH 47, 50, 53; 6) ripmcoafir B XOThe6aHHe H BHOBb 

sammpalor MHorHe 313614XH. 

10. Joxasarb, 4TO }twat, Hcrownixa B KaHHOM nanpanaetnffl B 9  4HCKBHHO 

paella orHoutemno ocaeuteHnocril E naontann (pacnonoacemil nepneHattxy-

ASTRO K aaunoMy Hanpasaemno) K reaecHomy yray Q, BOA KOTOIMIM BLOWN 

c siON naoutaaxn HcnycHalonwil potion namero HCTO4HHKa, T. e. B y = v . 
Cademeue: gpxocrh HcroHHHHa He 3aBHCHT OT paccronttn. 

11. OnpeneaHrh oceenleimocrs nnoataaxH S, aexameit Ha paccronann R or 

6ecxoHe4Ho 6onbutori cuerantekn HaOCKOCTH H pacnommeHnofi napaaneabFro 
sioi naocxocrn, unit Hpxocrh naocHocrm no HopmaahHomy Hanpanaetuno ecrh B 

n osa noatumnercn aaxotly flam6epra. 
Omeem: E = nB. 
YO3aHHB: PetlIHTb navy o6hp4Hu,Im pacHerou H Ha °mamma yrtpaHoie-

Hun 10. 067,HcHwth 41H3HHecxn, novemy B pa36Hpaemoht capme oceemeHnocrh 
He aaencHr or paccronHHH. 

12. Apxocrb Comma B-= 120 000 c6. Onpextemb ocHenzeHHocrb, aanaempo 
CoaHnem Ha nonepxHocrm 3emnn (noraontenHem B armoupepe npeHeopettb). 

Omeem: E =3n Oom = 94 000 4101CC. 

HirrepcDepentwn own 

13. Bmnecti cpopmyam (12.3) H (12.4) npH cametum rapmomplecion Hoae6aHma 

s = 	s2  = a l  sin (cot 	(pi) 	a2  sin ((ot 	cp2). 

YHaaaHH e. Baecrn ecnomorareabHme BeAHHHHbl A H 0 113 ycaosHil: 

	

A sin 0 = a t  sin `Pt a2  sin (92; A cos 0 = al cos 	a2  cos tp2. 

14. rpacinniecank meroa n3o6paacemni rapmomplecxxx xone6aintrt (pHc. 437), 

Ecall BeKTOp a 1  Hpanyaerca c yraoHoR CKOpOCTbIO ro, Hagman c noaoseHHH, 

PHC. 437. 

orcturrinaemoro yraom ch.  or OCR OX, TO ero npoelanol Ha och OX ecrh 

-= at  cos (of ± ch), T. e. Hao6paacaer rapmompiecxoe Hoae6atute C amnaHry, 
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702 	
3,111,MHHEHMA 

	

aj H HaHaar,Hoii cpaaort 	lloxaaarb, 4TO cymma aByx rapnrownecxxx xone- 6amKR banger 6mrh HahnHa urea nocrpoeHaa anaroHaaH Hapameaorpamma Ha aexropax 	H a2, T. e. amnaHryaa peayabmpyroulero xoae6aHHH A=OP, a ero Hat-mamma cpaaa 	L PDX. Hahn rpacfmtlecrat cyramy .HeC1(0abilla 

raprdowflecHnx xone6aHH14, Hmeloumx coorsercraeHHo amnaHryam H HaHaabHue 
(Imam al. ch: a2, T2; as, (Pa H 	(pHc. 438). 15. Moryr 	xone6aHHH paaHoro nepuoaa 6bITE. HorepeHrHbam mexay co6oR? 

0M8eM: Her, H6o paaHocrb ckaa mexcay HHMH HenpepaisHo NteHaercH. 16. flpH KalcOri Hatmabuoil pil3HoCTH 	cpeaHHH RHHHH (pm. 31, crp. 65) Opel' /unmet Hy.lieBOR infTeHCHBHOcTil? 
Omeem: 	cp = 7C. Kali OcyalecTsirrb Ha onure raxoe pacrtoaoaceithe? 17. flogaaarb, 4TO Ami 6Haepxaa apeHeaa HCTO4HHK S aim ero MIMME.IX Hao6paacemia 	II S2 aexcar Ha oxpyaolocrx, Hemp xoropoil 	'coarmaaer 

PHC. 439. 

C TO4K0ii nepeceHeram pe6pa 6HaepHaa c mom:1mm, neprteHauxyaapHoft 
x sway pe6py npoxoanujek Hepea S. 

110.41.3p106 9THM nocrpoetmem, Hoxaaarb, 4TO (cM. pm. 439): 1)L SIOS2=-- 2a, mall a —yroa meaty sepxaaamx; 
2) 20)=2a 

r R ' rAe 20—aneprypa uHrepOepemiun pan geHrpaabHoil 
TO4KH iloasi M, —paccromme OS, R —paCCTOfililie OM; CCM( R 	TO 2o) 	2a; 
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3) 2w 2a 	rae 2w — yroa CX01KACHHE FurreflepHpylonutx ariefi 
r R ' 

Ann Henrpasbnoil TOMO( 110411 M; 

4) 5 	2 1.8 2 --- / 	2ra; 

YgaaaHH e: Yram a, 0, w manm. 
18. Busepgaaa cPpeHeng o6pa3por yroa, panHmk 1'. Hcrotnunc HaxoawrcH 

Ha paccromum 10 cm, a wax —Ha paccroHHHH 1 At or pe6pa 6H3epitaa. KaKoBa 
npenenuass unipma mamma (men, ocseuteutiam seaeumm criers*? 

Orneem: OKOAO 0,4 Atm. 
19. Kagoea TIOCAe.K.OBaTeAbHOCT6 gepeaoHaHHH HBCTOB B mane c 6H3epga-

moat 43peHean, ecau HCTOHHHK nocbtaaer 6eamil cHer? 
Omeem: LteurpaabHam noaoca 6eaaH, HaerHme nonocm —OT clmoneroporo 

K gpacHomy; 11020Cbl BIACHIHR 15013AAKOB nagnaamsalorcH apyr Ha apyra. 

20. Kag Hamel-111mA pa3Mep varrepcPepenntommx Koneu npH aamene B03- 

Animal npocactit B araaone 4:10.6pH — rlepo Ha CTeKAAHH390 (n = 1,5)1 
YgasaHH e: Ilpa aHaawmecgom memo peutemig caeayel Hp minrs BO 

Hummatme npenomaeHne npu Bbncoae cum H3 cregaa. 
YraoHoe paccronme mea‘ny noaocamm B mime Boaaynntofi npocaoRgH 

Si ---- 2d sin t 
YraoHoe paccrolume mum -noaocamm B caytme crelonumoil npocaofigH 

cosT 	COS T 	A 
(bey — n cos I 

Sr n  cost 2d sin t 

°mem: PaaHycbi moneu yeemituwalorcH B ornouteHHH 

i 

1IMI or  Lk‘ s  

r> 

,z 	z' 

PHC. 440. 

21. Pell1HTT. aaHavy 20 reomerpntlecHH, maxoAn lismemeane paccrocutha meacAy 

MHHMMMH ncrommgamn (pm. 440). 

5) unipma noaocm B —A
r +R 
r • 2a 

)1/4. 

tg I 
tgr 

d 
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704 	 YnPA)KHEnt1t1 

tgr Ann aosAyaa SiS2.= 2d. Kali crenza SiS2' -r- 2d—
tg

<2d. 

tgi Onumm: Pa/Allyn noneu yseannHaaercm B ornoutem 
tgr 22. Arm, naAatoutHe noA yraom -= 49° Ha anatomy Hureptpeponterpa )1(amena, Hmetoutyto -mammy h= 2 cm H notcasareab npeaomaelnut p.= 1,51, 

Amor mancnmynt tortoro HopHAna aaR r- WOO A. Onpeatrotrb yroa meway 
Omeem: ;2:-.), 

23. KaK itantemacs mareptkepetntHonHas xaprima B nnacrionce Thommepa — repne, cAenaHHofi 143 Kpottraaca (p.=-- 1,50), matt oxia noeepattocrb ee 6yAer norppneHa cepoyraepoA (p.-= 1,75)2 
°mem: Kamm °realms Ha 1/2 H0a0CEl. 
24. flonsarb, 4TO HOTOK sHeprHn B croane5 Home paHett Hyato. 
YKa3aHH PICHOM,30Ball reopenty Ymona —1-106Hrtmra. 25. Paccitorperb AeraabHo, thattenty a npoxonntent 	orpancenHom cam gaprHH14 tHrreptpepetutun TOHKH1( HaeHOK AOHOAHCHOT nPYr APYra (HPOCaeKHTb pa3HOCTH 4)as, Hanpnntep, Ann nom HMOTOHa, npnimmast so smintatnte norepto cpaam Ha rpatonte). 
26. Line Hentotioxpontameacne BOAHN OT HesatmcHmax HCTO4HHKOB He Amor turrep4)epeagmt. OAHaxo 'uncaps H3 MIX MOACHO npeAcramtrb Kan COBOKyHHOCTb moHoxpontarattecnta ROAN (nterott 43ypbe). KaatAaa napa rattan moHoxpomaTH-wools BOAH outer° nepHom cnocoona Aarb ycroilintsylo Harep4)epetnutoHHyto naming. 061,ACHHTb, novemy Haunt BOAR& He Aator mrreflepetutnit, KOTA BCC HK KOMHOHelabl HOHapHO ItHrep4)eplippoT. (06parum mougatute Ha pesyabrar tutreptkepetuunt Any' nap KOMHOHCHT, 6aH3KHX no nation.) 27. Onum LUpeduntepa. ARK na6azoitemin Httreptbepentutn 	pacao- AHutwrcH 110,a 60abILIHMH yraannt, IllpewtHrep 11011630BaaCR pacnoametutem, pca-3aHtiblM Ha ppm. 441. 14cronminom cApkwu HaKaaCHHall BOaaaCTOHOBa HHTb MAI 

  

 

o' 

  

  

PHc. 441. 

Altanterpom 2d = 	Kano» npeAeabHbul yroa u, npH noropom eine BO3M0)KHO Hallatotterme turreflepetlitHH? 
Onurem: 110.40Cbl Cida3b1Ba/OTCH npn yCa0BHH 2d sin > X, T. e. u 28. BbIlleCTH H3 ncouttuma 43epma sanoti orpaskeHna csera OT H.ROCK0f0 septcana H nonasarb, 4TO B AaHHom capme 'wenn MHHHMaabH0e. 29. IloaepaHocrb, npeAcransanatast reomerptutecnoe MeCTO Totten A, Am] KOTOpbIX cymma onTwiecxxx nyTe6 Ao Aayx conpnzemibtx Town P H P eCTb HOCTORHHaR, HOCHT Hassatme ansananumeacoa. Tana orpasatourefi HoHepa-HOCTLIO BBAHeTCH SaaHHCOHa apantettna 	OTHOIlleHHIO K CBOHM tponycam. Anna- 

nannecnan npeaomamatan nosepHocrb obtaa panto Renaprom (1637 r.): 
3TO —nonepatiocrb spanteHHH, cettetme noropon (EapresnaHcicH6 OBaa) LIAO-CKOCTbI0, npozoAnateit nepes OCb, mOser 6b1Tb Hatiaetio Ha ycaosHa 

nAP :YAP' const 
Ana scex A (pm. 442). 
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111ATH yparmenne Harreallancxoro osaaa (napameTpama saAaH 
111351180TCH 

pactrommfi PO = to  H OP' = 4 pi noxaaaream npenomaema cpeA n H n'). In- 

3aTb Ha nepTemienoHepaHocTu, 45151 HoToon nproae-
HIIMO Tpe6oHaalle matmmyma H maxcHmyma npH 
cDopmyaupome Teopemu 4'epMa. 

30. Iloapowrb Amarpammy pacnoaoaceHHH Hex-

TepOH E, If 11 V HpH orpaixemm OT rpamtum mg-

AO— 804a, CTeKBO—Boastyx H 0033SX — CTeK110. 

PHc. 442, 

31. Hirrepcpepemula Ha Kamm manor() yraa y (puc. 443) !Howe/ 651T6 

ocyntecTenexa C ropaaao 6o.ablueil HpxocTwo, Hem c 6H3epHaaamil 43penea8. 

Floyemy? 
Omeem: 

Aneprypa nepexpbmaroutHxcH nytutos (2a) onpeaeaneTcH paame- 

pamil Hama N moacer 651T6 caenatia 6oabLuoil ., anepTypa HuTepOepeHHHH onpe- 

AeaneTcH yrnom Hama x-paBHa 2y, T. e. mower 6brrb cAeaama ma.log, a cacao- 

Ba7e211)H0, 11111pNlia FICT041111Ka 60./61110h. 

32. Tax KaK 11134 143T0T0BJ1e11411 61111p11341.1 41111eHe.1151 .110130.1680 7I3y4H0 113T0 -  

10131115 43 CTeKia 6141113143111y, yT0.11 KOTOVOR 1104T4 
paHen 180°, TO Hepe4K0 

06710aHT 3aTilyaHernie Cie.:13101KM 061/a304: IlpIITOTOB111110T 61111p113My 113 CTeKaa 

(n = 1,52) c yraom, aamerHo oTanHalow,HmcH CIT 180°  (HanpHmep 170
66), 11 Aonoa 

MOT 11pH6Op 1111OCK144 CTeK.1104, 
CKieeHHIAM BMeCTe C 61111134340A TaK, 

4TO 0611/a3yeTCR 110a0CTIS (plc. 444). 
9Ty 110110CTb 3a11011115110T 6e1130A04 

(n 1,50). 
PaCC411TaTb 9KB14BalIeHTHy10 64- 

111443My 113 CreKJM. 
Omeem: a -= 179°44'. 

33. nOMeCTIIM Al4H3y, 	 Cmeirito 
Hy10 113 CTeKaa, B 1K11,11KOCTb, 0611a- 

4a1011.13110 TaK1414 ace noxaaaTenem 	PIN. 444. 
npeaomaeHHH H HaJDITy10 B naOCKy10 

K10BeTy (pHc. 445). IlycTb Ha loo- 
HeTy naaaer naocHan Bonxa. iiapNCOBaTb, 110Ab3pleb npumumom Tayroxporthama, 

134151 11/13014Ta BOJIHN 110 apyry10 CTOpOIly KI0BeTb1. 

34. liapHcoHaTh 
11p116.1114314TeAbliblia Blia CIWOBTa BOJIHsI (RapaKTep 4/13011Ta — 

BbIllyKab1171, Horny-mil) AAH npeAbLaymert aaAaHH B TOM Carlae, ICOTaa 

HaAHTaa NOIAKOCTb 06Aa/lael 110Ka3aTeaeM Ilpea0MACHNII 66.81111144, MeHblIMM 

paBH1.114 110Ka3aTeJ110 Ilpea0MACHIM BeIlleCTBa MI/13bl. 

35. ,111113a 143 KpOliTaaCa (n = 1,50) aemorr Ha nnacTunxe, osaa 110a0B/Bia 

KO70p08 Caeaafla 113 TOFO ace KVOHTaaCa, a . 
apyTall —113 4414111T141aCa C ROKa33- 

45 33H. 2178. T. C. .71ailaceepT 

Pnc. 445. 
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4) 

Tenets npenomxemin 1,70. npocnoiixa mexuly M1308 H naacinffnco8 aanoaneau amt. almond (n = 1,58). OnHcaTb icapaxTep HblOTOHOBbIX KOJleO B Harmon pacnoacuxemm. 
OcyniecTenTb OT C r--2b 	 MI--lb 	 TOHKOil HaeHicoil (He4m, Ha Hoxe ■  dx So 	 0 	dx S o 	 HIM MblabHbIll nyabipb) H Ilp0- 

• \ X Caeal4Tb Ha enure JI0KaAH3aHIPO 
II0a0C Ha HOBepXHOCTH Haemal 
H Hameuene onpacxn npn Hame- 1 	
HeMILI yrna Ha6atoxeHHH• D 37. PaccHnTarb II3MeHeHHe 
BII/IHMOCTI1 HuTepepepenuHouxbia 
110/10c B yeTanoaxe tispeHeas HO 
blepe yseanHeHan unipHHN IIC- 
nonuca. 
• YxasaHHe:P1CTOH1iHKU.lH-
pHHb( 26 pa36aHaem as y3xne 
nollocxx dx (Ck), xamcsas 
KOTOpbIX mozeT ,Harb maxcumaas-
sylo OCBellIeHHOCTb 4 dx. AAA 
T 011Kit N Ha welts:Him h OT nen-
TpanbHoromaxcHmpta(pHc.446,a) 
ocHenzeHHocrb OT placnia dx y 
cepexHrng HCTOIIIIIIKa °ripe/Jo-
anna Hupaacennem 

dE lo dx (1 + cos TO = 
2xh --- 4 dx (1+ cos —1-3 ) 

• • 	I 

706 	
YIIPAWHEHESI 

rxe aim HpancocTH nHcbma He- 
pea B o6o3Haveno OTHOe-PHC. 446. 	 Ill 

kD , 
HHe —

2/ tumpHila HHTepcpepex- 
Anemia 110.110C14). OT yvacTica dx, pacrloaoacetmoro Ha x BaeB0 OT So, Hese-AljeHHOCTb B Totnce N ecTb 

dE = 4 dx (1+ cos 2n  13—  ). 

flonsau OCBellIeHHOCTb B TogHe N eCTb 

E = 10 (1+ cos 
(h — x)

)dx = 426+4, sin — cos — 
2TO 	27ch 
B 

Ilepebdi tmeH sToft cymmu Alter Ana Beer° sxpaHa (Han Jno6oro h) Hoe-IIACHHOCTb nocToHnHylo (ton), a eToport — nepHoximecial meHmouerlocH B 3aBH-CHMOCTII OT h (maitcamymbr H mmunlymbl)• C potters( umpnost sawn- om 26 (DOH 
HenpepusHo patter, a HeaHHHHa maxcumplos He moseT npesocxemiTb /0 B 

 
TalCHM 06pa30M, C, yrieninewiem WBpHHw ncTownixa KOHTpaCTHOCTIa HenpepusHo na4aer. OTHoulexue 

Emu — E„, i„ 
Emax Enda 
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HOCHT Hunan audamoctna HOROC. 

	

B I 	2E61 

	

= 270 	B 

T. e. no mepe yaenH4enHA Be/MUM 2b BCOMMOCTI. CTpePAHTC51 K Hyaro, npoxota 
2b 

gepe3 pan MaKCHMyMOB H MHHHMyMOB. 1113MeHeHHe BKIMMOCTI4 B (1)yHICHHH 

nonaaano cxemaTmecxn Eta pnc. 4464. 
38. Cxema nonyvenna Konen HatoTana H3o6pantena Ha pnc. 447. Kan name-

/11MA pannywn Koneg npH 3aHOTHICHNFI npocrpaucTsa 1-2 BMeCTO B0321.fla 

1.3; 
tSe 
tSe 

, 

   

 

N 

 

A Ar it 
a 

• 

‘,‘ 

Pac. 447. 

BeatecTnom C 66nbunim xoacinpnunenTom npenomnelina, HanpuMep Dona (n = 1,33) 
(onbiT umoTolla.) 

Omeem: Pannycbt cooreeTcTnyrouna }tonal! ymenbmaTca, Tan Kan ymenb-
manna X. Kan cornacoeaTb STOT OTBeT C aanaaamn 20 n 21? 

Vicaannie: B caynae noanytuncal npocnornal KOM,Ha nonyamorca apt 
Hanoncemin sonnu, oTpancention or / (napannenbnbul nyiox), H BOBHIa, oTpanceH-

110/1 OT 2 (patio/m.114in nyttoit, vicaomulutik 113 MINIMOCO 00E.yea F BbillyKAOCO 

aepicana 2). J1nH3a L2 naeT sea MHI4MbIX nao6panceana ncroannna, S T  (Hapax-
nenbabig nynox, OTpaNieHlibIN OT 1, co6pall B CDOKyCe aHH31,1 L2) H S2  Otao6pa- 

45$ 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



Puc. 448. 

.19/fr• 

D /// 

PHc. 449. 

708 	 TIIPAHCHE111111 

weHHe P). Pa3Mep KOHOR onpeHensterca paccromtHem 	TlpH aanonHerum 
Hpocrparlasa 1-2 soaoii 	orpaH(esnale OT 2, npenomanacb B cnoe BOA& 
(paccemaroutan alma), cranyr &An pacxodimumuca, H nrmaa 	co5eper Ha 
3 TO4Ke S21, raw 4TO S;SI>S2Si, cnenouaren5Ho, Honbua craHyr menbge. 

39. Kascoil Bla oyster totem Haprima HblOTOH03611 Honest, OCJIH mamma 
cnenaHa H3 nHyx Hunk' (Hpott = 1,50 H CIMIHHT n = 1,75), afistaa —113. KpoHa 

orpaasemin H npenomneHHH ups Ha HeHemot Hoprouca pacnonomseHHH cpest (aanaga 

(n =- 1,50), a npocrpaacreo Me3Oly HHMH aanonnetto cepoyrneponom (n=1,6?) 
(pxc. 448). 

Halms Ha,Lt 41.711411TOM, 	Hao6opor. 
40. YCMHOBHTS C ROMMIOn0 npmutfina B3aHMHOCTH, lox MHHRIOTCH yCJI0B101 

Omtsem: Tumble nonyttonuta Han Kponom coustyrca co ceernumn nonylconfr. 

Orolcca). Cpenu apennonaraorcH Henorno-
matouunat. 

Ilparnurn 63311MHOCTH: HpH o6paute-
111114 Rua arta, BbIBOARRIHR H3 CHCITM61, 
Ha o6parHue nanaloutet nytt Tame o6pa-
'Hama. 

YHasaHme (cm. pric. 449). ilycrb 
Ha rpamate /—// Hossinpmwear viva-
xceHHH page's p, scostpcpawseHr nponycHa-
HMI I (333 awl/naps), a Ha mamma 
//—/—COOTBOTCTBBHHO 41 V. 

FLOHMOfi Hon: 
amnaurysta Hann:miser° aria (EO) 

paella A, 
amnalnylia orpaHcemoro (08) 

Ap, 
amnirryna rtHenoHnetntoro (OC) pati-

na At. 
06pauteHlle: npH nanemns caera B)40.TR, 

ars npenomnexHsafi Outcab OE) Hmeer a:Ha/wry/1y ATV, 
/qv orpamteinsuct (moat, OD)— atnnaryny Atp'; 

apH Hanel-lux ceera 3404b BO 
styli orpaHtemthal Oman 0E) mien mummy Ap2, 
sip+ ripenomnembin (3)10J1b OD) — azdnainy Ay Apt. 

npracitHrty 133311MHOCTH 

Ave+ Ap2 = A, 
Atp' ± Apt = 0, 

r. e. 
p =, — II 	= I — 

0M8eM: npli 113MeHe1111H nopsouta pactionoacernin cpess Hosclxintqueirr orpamte-
HRH omens; Hexamennam RO BUFFIIIHe H MOHBOTCSI 110 ming, 	— p (tImaa 

ba HamemiercH Ha TO. KosOintHefir nponycHamoi HameHaerca: 	 . To 
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06CTOSITeABCTBO, 4TO nopaaox pacnoaoaiemor cpen menHer t npH HeHardeHHom p, 
ecTb peayabTaT FlameHenna cenemin npuca npH npenomaeHHH. Ha aaHoHa coxpa-
HCHHH sHeprful Herpynno nowasam, 4TO npH 1(3 1=1 pf  I /minim 6burb ttf =(1_0) 
(cp. Tame ynpaHcHeithe 178). 

41. HP141111MaH HHTCHCHBHOCTb HaAaromero nynxa aa 1, Hunan elmmyay 
pacnpeneaeima HFITBIICHBHOCTII B npoxpasunem (/Hpn) H capaatenHom (loTp) 
cHere npH mnorogpamon increpcpepeHunn Ha naocKo-napaneabHon naacTmine, 
noaaran, tun K09014101BHT nornouleuttn 
A = 0, Tax 'ITO T R =1. 

Omaem: 

T2 	 1 
/Raz — 

(1 — R)2 	4R  
1+ 

(I — R)2 
sine 

2 

1 
, 

1+ 
(1-

4R
PR 

sin2 
 2 

4R 	sin2  
(1— Rp 	2 

(I) 
1 

(I —
4R

R)2 
sin2 

 2 

Y K a 3 a 	e: Flonaran no944mwent 
oTpaaierma RAH amnawryabi paBHbIM p, a KOSCI).• 

(inninewr nponycnanna s (noscpcImutnear norno- 
=min npeanoaaraerca paralbIM nyino, a = 0), 
t ax 4TO R = p2  H T t2  H R T = 1, Haft-
item amnanryabi npoxonauna (0, 1, 2, 3, ...) 
• oTpalnemmix (Os, 1', 2', 3', ... Arlen') 
(pm. 450). B coomercrann C 9THM CBeTOBOB icoae6anne B npoxpronnem nymie 
AaeTcH empaHCeHmem t2p2keippt - k•2gn0, rue k — nomep. nyinta (k = 0, 1, 2, ...), 
a m — noptaoH HHTepcpepemunt AnH oTpa)nembix nyilICOB lamest 
T2p21k- let [04 - k-21cml, rH0 k = 1, 2, 3, ... Ann Hyaesoro orpaHtenHoro nymca 
(k = 0) 'omen pei (wt -HO = — pelcut (pleT fnarepn nonysombn no cpannenmo 

C IIPOROKH11.001 ny4KOM 6aaro4apn paatme B yCa0B1151X oTpa)Kenan). 
'tan, peayabtuppoutee none6anne: 
ABA npoxopmero nytma 

k=oo 

A 	t2p2kei (tat -k•21rM) 	  
— R • e-i2'on 

east, 

k=0 

kAil orpainennoro 'Irma 
k=co 

B — e'00 , 	_ ,2 	p2k-1. e-i•k•ainn 

1 
._ eiwtp  1  —(7. R)  e-anm 	eiwt 	1— e-i2""  

( —Re-'"' 	 ' 1— Re- i2Rm •  

nepe80/251 K HHTBFICHBHOCTAM, T. e. o6paayH hipox = AN H imp = BB*, martaent: 

T2  	T2 	1 1 
&pox — 1-FR2-2R cos 27cm (1—R) 2 	4R  	— 	

4R2 sin 
2  0 

1+ (  Rya  sin 
0 

 2 	I (i_R) 	1. 

46 Sax. 2178. r. C. flaHAK6epr 

IOTA 
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H 

4R 
D 	2 [1— cos 27cm] 	( 1  R)2 

sine T  
" 1- 2R cos 2nm ± R2  — 	4R 	0 1 ± 

(1 — R)2 
sine —

2 

rue = 2nm. Onions Iapos  , -np = 1 Flag JII060TO HaI1p8BJleHHE (mo6oro ib 
HMI C), T. e. cymma nnenclialiocreil nporonannero H 0rpaasenno50 nywcoa, 
paella HHT0HCHBHOCTH nanammero B COOTBeTCTBHH C IlpHHHHHOM conpanentn 
exepran, n6o Mbl npene6peraeM nornoweimem (A = 0). 

Fl pomemax H e. Ilex smeone Mu nponseonaan cymmnposatme or 0 no oo, 
T. e. HpHHHMR.IIH MHC.TO wirepepepnpponoix nymxos 6BCKOH04H0 60db111104. aro 
cooTeercrayer npennonontwono o neorpammenna pasmepax mnreimpepenwom-
moro npn6opa HJIH nonywenno, Oro 'immune HHTBIICHBHOCTH culanusaemmx nym-
KOB (ammonnee OT I?) nner HOCTaTOWIO 6bICTp0, 4T0661 MO)1010 auto othrarb 
nymn, 60/IblIMX nopnnxon mcmesamnie cna6umn. 

zw/ 	ZA 
m=l/7 	m=1 	m =.3/1 5/2 m= 

42. 143o6pa3tab rpm:Dineen, B3BHMH00 pacnommenne •apox H imp B 32IBH-
CHMOCTH OT R HIM Amoroxparnoil wirep(pepennw, (on. yripamcnerme 41). C yse-
ammennem I? o6nan 4o.nn orpancennoro cuera nospaeraer no cpaaneinuo C npo-
wewunm, HO Tax, 4TO cymma /on) -1- /,,pox ocraerea TIOCTORHHOR H parwoR nano-
Imemy nywcy (pne. 451). 

43. Ilonocm paanoro nopmama B man:wine Thommepa — repxe pacnoaarmoren 
no o6e CT0p0Hb1 ItHaCTHH101. 1) r i)Te neacar 110HOCU Bwcwnx nopanxos? 2) KaK 

0 
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3aBHCHT unman 110a0061 01 nopaama inTeimpepeiniem, OT aaHHM BOAHM, 07 TOa- 

WINN naacnniee? 
linemen: 1) mA= 2h}1 pa- cos2e, rue m — nopinoe HHTepcpepeHmen, 

e — yroa, c0craBhneMdul emioneupim Aram c noriepxHocrmo HaaCTHHKH; Tamar. 
o6pa3om, c yeeangennem nopmaxa 110.110CM yaaamiorce OT rumcnuMai (8 pacTeT). 

7--  
2he 2) As — 	, T. e. ampule 110.110C yeaffixtmaexce C .1014Wbil BOaHbl W 

ymeininaeTce lye yeammeinie T0a1111114M H yeammemth Homan. 
44. ❑ 0.110CM paaHoro 'apnea B 9Tal1011e 4a6pH-1101/0 HMBIOT BHA KOHLteH' 

Timixecenx Haim 1) l'ae ameaT 110a0CM BUCLUHR HOTHIAKOB — Once meHTPY 
Han /Imbrue OT Hero? 2) Ran 3aBHCHT mama noaochl OT nopeaHa inTep(pe- - 

 peinan, aaHHID1 BOand, TOJ111111Hb1 annoHa (h)? 
. °MUM: 1) mA = a cos pp, me 	yron ebnoammero ayma c HOpMaab101  

K nnacTeHee. Totem o6paaom, c yeenemeHeem mamma ( Am) 110110Cb1 npi46an-e 
111310TC/I K ueHTpy (1•• yomeaeT). 

2) &IP 2h sin tp ' 
T. e. unamm 110./10C yeammithaerce c aaHH011 BOallbg 

H yeennmeHeem nopeaea artepcpepeHajH H ymetibumeTcm npn yeeangema TOIL' 
man sTaaoHa. 

45. 14HTepcpepemaomne Hamm Ha6aloaaeTcm H npH npoxoesaeHHH ceeTO 
CKBO3b TouKylo rummy. Flpe 9TOM Harania HMOHT BHA, a011041411TeabHbIrl K Hap,  
THHO B orpaweHnom ceeTe (maHcHmymm B mecTax MHHHb1yMOB 31 Hao6opoT) 
useTa (B cnymae 6eaoro teem) ropaaao meHee Hacmaiemme (6enec.osaTmey 
flomanTb xou iiirrep(pepnpyronnix aygell 
B npoxotteatem ceeTe H ofrbecturrb yeaaaH- 
Hue oco6eHHocTe. 

SleaaaHm e: YgecTb I) mHoracpaTHoe 
oTpanemie; 2) npanan coxpaHemn sinprett 
RAH noTepro nonyeoaffirripe Haacaom ova- 
)1(eHnn; 3) cooTHounime HHTBEICHBHOCTeff' npo-

xoAntgero H orpmeHHoro ceera. 
' 46. Ha MblabHbIX tmeatax H nyampex 

nommemie TemHoro alma 11BaBeTCH 06b14HO 

npeasecrimeom Toro, HTO alexia ceinac ROW 

net 067.51CHHTb 970 HBA011110. 
liafiTH HHrepcpepeHnioH-

Hoe ycaomme o6paaonaHne TemHoro mina. 
47, PaccmeTaTb pauHyc m-ro TemHoro 

Kanto limoToHa (pnc. 452). 

°mum: 4.= (2R —5„,) • bm 2Rbm 

 Ian E rn = m 2, T. e. r2 mfik. 

48. Ecan cmorperb Ha 11013ePRHOCTb aepeana, noxpuToro meaxon 
TO OTHUJIHBO BliaHM tuneapepeHmeoHnue KOabga B peayabTaTe neTeapepennne 
meway aymame, pacceeinimme nmaefixofi H ee oTpamnalem B aepHaae. Kamm 
o6paaom B03HHEaleT Heo6x0alimae HeaHaTurreabeam pa3H0CTb xoaa, HecmoTpe 
Ha 6oaenlyio TOMHHHy aepxana? Ilomemy 9TOT 01511 yeaeTce TOabK0 C (near 
TOHKOCI Hblab/0? 

Off18071: 1) CM. pnc. 453; 2) 06paniTs ammaime Ha Beatrumy anepTyphr 
HuTepcjoepeininn (BSO) B nom cayeae. 

49. Ompacenue aroma om tuepoxosartioa noeepnweena (puc. 454). Han 
Immure meTa Ha wepoxoeaTro nouepxnocrb nmeem Henpamiamme H alUtIty3H0er 

 oTpaecemie. Owe% cam yroa naaemoi 6aH30K K 90°, TO MORMO Ha6monaTir 
aepeaabHoe mamma (n3o6paleemme) B maroeofi nosepxtmcni H IlpHTOM B epee-

HOBaTUX oTTeintax. 06•HCHISTb meaeHme. 

46* 
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111PARCHEHHH 

Y K a 3 aline: Pa3HOCTfi xoaa Him 1111013H.MHOM oTpaaceHHH OT Bei:BEHNKE,' H 
OCHOBB111151 Hepounocreft paella 2h cos I, rate h — swore Hepomocm, 	yron 

X naaeHHH. EC.111 2h cost= 171 — 

2 ' 
rae m —HeHerno, TO B Hanpaane-
ilmi npaHHabHoro oTpaacemtH 
He 6yaeT, a oil 6yaer lia61110.BaTbC51 

_K 	apyromy Hanpaaaemno, 	flpH 
paaHoo6paanba h CBeT HBOBIOBaeTCH 
no paaHoo6paaHmm Hanpasaenkuna 
CroupcpyaHo). ECJ1H h cos CA, TO 

ycaorme 2h cos / m— Helms- 2 
Triomf() H 6yaeT Ha6moaamca npa-
BHabH0e orpnceHHe. 4em 6oabuie 
Tbm 6o.rtsmee h H meHbulee ao-
trarolmo Ana sToro. OTcloHa en-

net HTO nosepxHocrb sepHaabHa, ;tom h maim cpaeHeHloo c A; Ana 
penTreHoacHHx aria X —nopHarca arommax paCCTORHFIR H 3epiCaabliaff 110- 

5-'46`,.;>777';'7,/' 4,9"/"50; 

PHC. 454. 

Amposica HeB03110Bala. 	npli naaermn noa oneHb maamm CK01163111111111 
yraom yaaaocb Ha6moaani aepHaabHoe oTpaaceHHe peurreHoacxux aria (KOMI-
TOM, 1923 C., yrOn CK0/110HeHHCI pal:mu 10-20', 

= 1,28 A). 
50. Opoxootedettue enema stepea Ammo- 

tyro noeepxuocma (pHc. 455). flaocHaH Bona; 
npoxoas Hepea maToepo nosepxHocTb, cra- 
HOBHTCA BH4Bpy311011 (marosoe CTeic.110 cHenpo- 
spamHo.>). Iloxpbman maToHoe creHao BOBOri 

apune, 6eHsoaom HMI NIHHepHHom 
1,50), npocHeraHem ero. 06-BHCHHTb 

uplemHy Hanel-um. FlpH Hama paamepax (h) 
flepOBHOCTefi CTe1010 6yBeT man:whim? 

YHaaaun e: PaccmorpeTb paaHocrb Ho/a npn npoxowaeHmi Hepea nepos-
HOCTII marosoro crexaa. 

Omeem: h (n —1)> — 
2 

51. BhITHICJIHTb 

Ha Hue. 456, rae AP 

Amthpanufg cBera 

paartyc geHTpaabROci BOHN Ball carran, Hao6pasenHoro 
= a, PB = b, MB -= b — MO = r. 2 ' 

Omeem: r — ab  
a ± b (11peueopemb vacua/am 	no cpaaneHmo c 

17 

PHC 455. 
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52. BblYMalin paanyc nenTpanbilon scram yin cayman nnocxofi Bonxd reo-
meTpwiecan n xax macTime peueHHe aaaamm Ne 51. 

°mem: r = bk. 
53. Pa3o6parb saaavy o aepicaabtiom orpaatemin H npenomaeHHH IIAOCKOR 

EMMA Ha HaOCKOli rpaanne no meToay aon 43peaean. 
Y K a aann e: P3361411,  rpanmay Ha nnocame 30HM 11114pHHOri a, nepnemana 

BympHbre K 11110CXOCTII naaeHlia. 

EGAN Hoana naaaeT noa yrnom tp, orpaamerca B nepaylo cpeay ROA yraom 

H 11130X0,1114T BO aToppo nal yraom x, TO Ana Apia, orpaixenHux OT rpannina 

30H, pa3HOCTb xoaa 

a Ana npeaomaennbix 
Ad = a (ni  sin W — n2  sin x). 

MONHO aceraa am6parb a Tax, 4TO6M Ar  = X, T. e. 9T06M BOnxW, orpawenume 

Jason' H npaBoil nonoannama Kaacaoll swim, B33.11M110 parrowanacb. TO.11bK0 AAA 

Hanpaaneuna sin o? = sin 4), T. e. p = 4), Taiwii 
smoop alumna 30MM HeB03M0Xell. no 9TOMy 

Hanpaaaelano CBeT opteT orpaaceH. Anano-
Tatum RAH npeaomaeinun BOaH et utecmeen-
nos HanpaHnenae, no xoropomy caer npa 
al000m pa36Hearm noaepxHocTH Ha 30Hb1 He 

6y,aeT yHinITONSeH, yaosaemopHer ycnoarno 
ni  sin cp — n2  sin x = 0, T. e. aaxoHy ape-
aomneaaa. 

54. Pacctunarb ammuiTyay Kone6aHma 
Twine B (pile. 456), e6ycaosaeampo agicT-
snem nepHog swim (Ppeaean. 

Y K a aana e: Peayabnippontan amnannyaa nponopnaoHaabna naoniaan 
nepHoil 30Hbl, 'coronas' coraacno ynpanniemuo 52 pasha zbk. Flo Tax Kan BTO-

mumble BOJIMI OT paamax y4aci-1(0B nepeoft 30liblaOROASIT AO TOYKI4 B C 113BeCTIMA 

pa3HOCTb10 (P33, TO lriX tie/Inv:le cornacao pUC. 78 ymenbniaercH B °mom& 

2 
HMI — 

Omeem: AmnaHrpia nponopanonaabHa 2bk. 
55. PaccmirraTb amnauTyay saemearapaoll BT0p144110fi BURN 43penena 

riofirexca. 
Y K a sa x H e: ao  nponopunoaanbllo am-maple A Koae6anHa, asnueamero 

ao saemeuTa ds, H nacatiaaH aToro aaemenTa, T. e. 

ao  = cA ds. 

Ann onpeaeneann K094411BileHT3 C cparamm HenocpeacTHeimoe itericyme 

IVIOCKOR BOalibl A sin (cot B Tonne B (cm. pm. 456) VI aeAcTaHe, paccmirram-

Hoe no meToay 43peuena, Koraa B Humane scnomorarenbHoft noaepxaocTH g 

Bblopall 4)pOHT THIOCKOH BOJIHbl. PaCCTOAHlie OT B Ao S eCTb b. 
1. HenocpeacTawana pacHer Ann roman B: A sin (cot — cp — kb), T. e. am• 

nallTyna B T04Ke B )1137111013 paBHATbal A 14 4m3a —(tp ± kb). 
2. PacKeT no meToay (Ppenenn. 

Ar  = a (sin q — sin +), 

ao 	ao 	 cA ds 
Corneae* (35.1) amnanuaa B B atm 	(H6o r 	b), T. e. 	. Co- 

rnacHo ynpaamenmo 54 ;Laflamme nepaa 301.1M c ymeTom ee naoulaan paa• 

ROCTI4 	OT pun= ee roans eub 
e • A

b
2b).  = 2cAX. Tax xax ad:Inman 

B TORKe B PaBHO nosoculte vitamin Repeal 301ibl, TO plowman annnonna 

B TMICe B ecTb 
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Cpawreme c Henocpeausemnam pacHerom met cAX = A, r, e. 

1 

Itran, OT HaHmoro saemeirra d's liner apepinecHan Boma 

ao 	 Ads —sin (wt — — kr) = -- sin (et — — kr). 

56. OnpeneaHTb paaHocrb xo •  napaaaeabaux ayHert, orpamalounixca or 
IIKOCKOr0 aepaaaa. 

Omaem: Hyab. 
57. ECKII apyraoe oreepaHe (Hanpnmep HpHcoBaa anacpparma) maxim-

inercH TaKHM o6paaom, 4TO paamep ero OT 0511015 3011b1 HOROKHT .110 ABYI Son. TO B coorseTcrayrowen rotnce B ocsegennocrb 3Ha411Te41,110 yriewbunerda, ilaaan I104111 KO HyAff, ROTH HOTOK cHeroson sHeprim Flepea yeeautnuaweecs darBeperHe BoapacTaer 1104TH B Asa pan. KaKICIf 06paa0m coraacporea 9TH an 4auTa? 
Ha sant' 	❑pinum. Bo Hunmainte pacnpeaeaemte sHeprith no Bea 

Awppaannotwoci icaprime. 
58. ❑yab B onure Aparo — ❑ yaccona HCT04KHKOM awn cayaan He rowca, 

a maaeHmwe ceeraweeca reao, Hanpumep HpecruiL Byte.? JIM B neirrpe reo- iMeTpHHeCKOil Te1111 Ha6A1O4aTIMA H306paliCeHHe HCTOIMHKa HRH CBCTIlaH TOKKa? 
0/1169914 14306pa/KeHlIe HCTO4HHICa. 
59. flpH paneaemm noaepxHocni BOJIHU Ha KOJII,HeBbIe 3011b1 MM tIpH-911911 K BuBOIly, aro cbasa, onpeaeaenHan no meroay oPpeHean, oTauneroi OT 

Ha 7t/2, a paa5Hean nosepxnocrb B04111.1 Ha MepHKHaHlIble JIyHKH, MM tAeaann anawHeHne, Eno pa3J1144Fle 13 FI/a3e MeHMy BWMCJICHHOR H Ke15CTBilTeab-9109 BOAHaMH paBwierca rc/4. 061,11CHIITI, HpHHHHy Haakyweroca pacaozaetana. 
. xaaaHH e: ilpa cpaHHeHHH Haao HcaoaHrb H3 OKHOCO H TOGO are HaHaab-awn) HaIlpaBlieHFISI BeKTOpa, 06ycawmeHHoro saerdeurapHum yHacrHom y noaloca 
aoHHW. B MeTOKe NCe IlyHOK Ha 1M11101b1/1 HartpaBIleHIMM CIIHTMOT HanpaaneHHe 
HeKTOpa, 06yCJIOBJMHHOr0 KefICTBHeM MepHJIHOHaJIMIOR HOROCKH. HyBCHO BBeCTH 
COOTBeTCTBp0111y10 1101IpaBICy, pa361113 11GROCKy FM 301111, analIOMIIIHMe 11IepH-

',aHOHaJIbHblM. 
60. Teopexa Sathide. 3Kpat11.1 11 OTBepCTIM Ha3b/BatOTCH KOHOJIHIETeAbHMPOI, 

eCAH OHH COBIlaHaFOT no chopme, pa3MepaM H paC110.90/11e11100. ❑OKa3aTb, 
,amppaKHHOmiall KapTHHa, o6yclosauman HOTIOAHHTe/HAMMH 9KpaHaAM H OTElep-
.CTiMMH, coanaaaer Mn BCeX Toge1C FPOICanbH011 HAOCKOCTH, KpoMe o6aacru A. .cooreercreyionteft H306paHieHMO HCTOIMHICa S B OTCyTCTBHe 111141paKKH14. 

K a a a II H e: 06paTHTb BH11AfaHHe, 4TO BO BCCX 06KaCTSIX, KpObre A, roe-
11011CItyer TeMHOTa, eCJIH BOJIHa HH4eM HeOrpaHHIlella, T. e. HeT HH 9KpaHOB, BN OTBepCTH11. ECM B KaK04-.111160 toHae amnaHryaa HpH HaJIHIMH 9Kpalla eCTb a, 4,npn Hannami )10110111MTeabH0f0 OTHepeTHH eCTb p, TO a + p = 0. 

• 61. Helm rpacimHecHH H allaaHTF111eCKH abillalay5y pe3yAbTlipy1011.1et0 KOae• 
6aHHA IMH 4payHrocibeponoil awbpanwu Ha weaH ripH KOCOM IlaKeHHH. 62. OrIpe,genittb anageHna yraa 9 , coorseTcrsyrowee mancHmymam HAMAN-iyA npH angvaiunm (Ppayarocpepa Ha 05H05 11IeJIH. 

K a 3 a H H e: YCHOBHe MaKCIMIpla 11pHBO4HT K apaucHeuatearHomy ypaad 
7c Hewn° tg a a, roe a = y  sin w , pewaemomy rpacpinecial (pHC. 457) H Hama- 

menu KOpHH Ilptf 

al = 0, a2 = 1,43n, 22 = 2,46n, a4  = 3,47n, a5  = 4,47n... 
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63. Blal4HVOITI) Ta6avaly aliameinifi amnarryam IIHTOHCHBHOCTU npu amppluam 

43payHrocpepa Ha oanoi1 mean Ana aHatienHA a —
PE sin vepea Haat- 

Hme 30° 11110CTp014T13 COOTBeTCTBylOIMPOI 

rp &pax. 
64. HaRTH yram o?, onpeaemnonine 

HOJIONCOHHA MHHIIMyMOB, min naocHaa 
Bonin naaaeT Ha ulenb nannund b 
no HanpaaaeHnio, 	cocraaamouiemy tga 

yron c Hopmaabio WIOCKOCTI4 wall. 

°mum: sin cp = sin 41+ m — rite 
b ' 

m— Hanle ancaa. 
65. IlpH yaemimetum mean Banoe 

npoxoasnium CBBTOFIOil BOTOK yeem4- 

41iTGA BaHoe. C apyroli cropoum, 
amnaaTyaa npH 9TOM BoapacTaer BaBoe, 
Tax 4TO IMITORCHBROCTb nonatia Bova-
CTI1 saeTeepo. Kax paapewaeica nor 
mazyulniicn napaamcc? 

Onteem: Cp. ynpaaatemie 57. 
66. IloicaaaTb, 4TO man nepHoa 

pemeTan d comamepam c untpanom me-
an b, Tax 4TO d r-- nb. To a mama 
pemeTHH Hcaeamor ace matccamymbi, 
Homepa KOTOpbIX xpaTam aacay n. 

67. %mean cpopmyay 	
I 

sin a sin NP 	
I 

A = Ao — — 
a 	sin P • 	 Ppm. 

Y x a 3 a H H e: Flpli BbIBOAO nano amen, B BHAy, 4TO pacnpeaeaelme amnan-

rya, onpeaeaaemoe aeiicreHem cation mean (umpaHa menu 
b >> A) ecTb 

Ao— --, f (a), rag a -.= — sin 9. f (a) — memeinio melonouAmica cpyinana sin a 	 7 t • b 

a 	 k ' 

OT 9, 11 rip HameneHHH y Li He omenb tumpoxmx npexenax ee MOIKHO C414- 

BAR 
noaymenan aacTima Keil peineTxx unto cymmapoBaTb aeAcTime oneab- TaTb BOCTOARH011. 

HblE meaefi, npHimmaa BO inuimanne, wro paanocTb 43a3 OT aayx COCBAIMX 

mead' ecTs 

Tann& o6paaom, =Acme n-il menu a roue c HoopaanaTama 
x, z (ocb y — 

BAWD. IIITNOLOB 
pewerxu) ampaawrcn cPaxTopom 

=..t(a)e 
i(mxsin c-I-z cos cp)-1-ncir }, a 

N-1 
u 	M 11 == (a)eigx sin 9-1-2 aos 	s, 

0 

457. 

2a 
0 = — d sin y 2P. 

rite 
N-1 

S r- en 
0 

iNe 	(1? 
sin N 

2
— i____ eiNt 	e 2 

0 = 0 ' 	0 
I -- el- 	i -2 	sin-

2 e 
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YIIPA)MHEHIM 

(Pamropm, comepannine mamma nomaaarean, onpemeamor co6off tpasy peayab• rnpylonieli BO4H61, 
a °cram:dime ee amrianrymy, moropan palm, ramind o6paaom 

„ 
sin ev 

f (a) • -- 

2 

2 	sin a sin N§ 
sin 	

— (I) 	Ao 
a 	sin p 

Flepexoan K HHTBFICHBHOCTH, T. e. o6paaya a • te, noapninc 
.= 

u • a = A 2 sins a sin2N§ 
o as 	sin2  • 

67a. floabaynch cpopmyaoti pacapemeaenna amuanrymm 
H HHTefICHIMOCTII B cnemrpe AHOpaxiinonnofi peruerma A— A.*(,.)— sin N§ rme 
f (a)— memaeinio sin 

mennioniancn OyHmgHa or E  cp H p =: -T,  a - sin p, Harrill pacnoammenue: a) raan-
HbIX 

mamarmymon; 6) mo6aBoluibm MHHHMyMOB; a) mo6a8onxbix mamormymon B cnemrpe penterma; r) 
aMIIJIFITyBy H HIITHHCIIBHOCT6 mo6a604Hmx maxcnmymon; 

BO4FINT 11/3KCHIWyMOB. 

A) nolynnyntry nannoro maxcHmyma; e) ornocnreambie 
HIITHHCHBROCTH mo6a- 

Omeem: a) float:manna raannux znamcHedymon onpemeanerca 
H3 yCJOBISA: sin p = 0; sin Ni3 = o, ()sigma p = mn; a m = 0, 1, 2, ..., r. e. d sin cp = mk 6) lloaonceithe mo6asonnmx minium pion onpemeanercn 

IT3 ycaonnii: sin §#0; sin Np = 0, ormyma p = nen + -A7 ) , rise In — aio6oe geaoe %ICAO, a p ripo6e- 
P 

raer ananentin 1, 2,... , (N —1), T. e. d sin p = A (n2 ± —
N

)
' a) licurozenne 

P 
mo6ano4ibix mamnimpion onpemeaDercn H3 ycaonpun sin N13= 1 (n6o sin § 
memaemio mem:fares C p). Orcloma 	 Ft 1 

P = it  'a  ± -27cr ) , rim rn— Homep raamoro mamcnmyma On = 0, 1, 2, ...) H p.— geaoe Hemel-Hoe 4HCJI0 OT 1 mo (2N— 1). 1 r) AMIMIITYHa •■•----, IIHTBHCHHHOCTB ^...  	 Fir 

ma4° 
4N2 ' 

H6°  sin —P.m 	 :--t-d  —Thr-27c 	 2Tv sin2 -L

I

L-"A  2N 	 2N RAH He6oamiix p., T. O. B64113H manor() mamcamyma. m) 3oailefole p*, COOTBOTCTBYIO-
Igee HOROBHH110ii inirencneHocrn raarmoro ma mamma r-2— , onpemeanercn ycao- 

N2  
sin 2  JO' Na

°nem — — — . Tax max p* maao, ro sin2 N§* = —
2 orrr, thicaernme pe-sin2  p* 	2 	
1 

Dianne atom rpanaleHmenrHoro ypaslienna maer Np* = 80° r--- 1,38 pamnana. Beaninma 2p* onpemeaner co6oil um pliHy raannoro maxcindyma Ha 
HOROBHHHOR 

swore (Tax Haabinaeman noayiumpinia) 2§* = —
N (pnc. 458). Tax max N 

2,76 
°nem. neammo, TO raasigge mamclimymbi onenb peamn. e) Paccromme 

OT aepinnHu raanHoro maxcnmyma BO TOBICH ero HOJIYHHTeliCHIMOCTII COOTBUCTByeT p*  1,38 
N ' 

	

a
2to ero °CHOI:MI{11R — 	 gem 2

—,76 
N P carmine mo nepsoro mobanonnoro 

maxcnmyma (p.= I) COOTHBTCTByeT p 	a 	1,5 
2N = N Talcum o6paaom, nepnbill mo6a-

8041113111 maxemmym (p, =- 1) naxphicaemat cocemlinm ['annum mamcnmyiviom, a nocaemnnii mo6anotnibi mamcnniym (p.= 2N-1) Hampusaercn raanuum mamcnmy-mom caempouiero nopgrvca, r. e. I-i4 n (2N— 1) - li mo6aHoznime mamcnmymm He mor' 
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Ha6mooa7bce H omens! (N —2) Ao6anoquba marccemploe, pacnoomeemiba 

/Amoy (N —1) ao6aeo4mmu meHemymame. 
Ilepetai Ha6mooaemuft oo6aeoeHbat maHcrodynt cooreercreyer FA = 3 R OT-

CTOHT OT eepunnthr raaaHoro maxcempaa Ha paCCTOHHHH, cooreeTcrepoutem 

3n 4,7 n 	 4N2 	4 
p = - = - Ero HHTeFICHHHOCTI, cocraeaner 	T. C. — OT mullion:1 ma- 

2N N 	 7,2pA 	9n2  

iccempia 	1 = 50/0); OTHOCHTBAblIBA HHTetICHBHOCTb coeopoutero oo6aBoxmoro 

maxcemyma (p.= 5) ecrb 4/2552  =1/62 = 1,60/0  OT raaeHoro maHcHmyma R T. A. 

676. PaccmoTperb oHcppalopeo rt.aocKoil BOAHbI, HaoaloukeR Hopmanbuo Ha 
cmyconoaabHpo pemergy (Psaeil). 

Ye a 3 a Hee: ECAH penierea pacnommeHa B naocxocm xy H Boone ripe-

WANT HO Hanpaeneemo z, TO owpcpepeaueaabHoe yparmeHne AAR BOAHld E 
mien BRA 

(1) 

(0 	2n 
roe k = = - BOJIHOBOe 

Pemenne amermoro ompcpepesHaaneHoro ypaeHeHHe (I) eCTb: 

E— A • e1 (1" -3 	-u  I, 

02E , 02E 	1 02E 
dx2m  Oz2= v2  0t2  ' 

PAH cHnycomoanbuoil BOJIHbI qacroni ro Honytue: 

c)2E 02E 

0x2 	k2E  

roe A H a— nponaeoabHue (pyHxtunt. Pemenne sro npeocraeneeT co6o11 coso-
liyHHOCTb RAOCKHX 301111 C ardruleryoame A, pacepoupaamoutexce no Hanpaa.rte- 

u 
1114511d, COCTABAH1)111,11M yrau C OCb10 z, npwleM sin tp 	—

k 
(cp. yupaaate- 

Hee 4). Ilocooaboy it — npollasoabHaa (I/HKLO111, TO AIRIWBARHOHIlbIe BOAHIA morn., 
• 
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718 	 YIWANHE1111A 

Boo6we, pacnpocTpanarbca no p aanoo6pa a H mm HallpaBAelIMIM (e.A1111CTBeH-
Hoe orpampzemie: u< k). 

06niaa aanasa o nwppanuni nnoacoll BOAH61 Ha naciocoli rpainnle (pewenca) 
KOHlipeTH3HpyeTCH 030fiCTBaMH STOR panencH. Ha noBepaHotrx z 0 sHaBeithe E 

cnny npfuluana Kaparoclia—sPpenena HmeeT BH.A 
E(x, 0) = f (x), 

rne 1(x) sapaBrepHayeT molten:fa HameR pewencH, T. e. ee BoaAelicrwie Ha 
asinaHryny H Waay npoxonaweh B0111161. B cnysae owyccuinanbfwii commas 
Palen C HepHOAOM d (mon x) 11 MaKCHMUT1,1161M 1C0944/11.1HCHTOM Hp1311yCKaHH51 C 
HMeeM: 

f (x) Ce 	. 

4351 B616paHHOrl HaMH pellleTICH ['Merl Mb1 MOAMM 011pelleAHTE. A H U H3 yezo- 
bi 

x 	 2it BHA E (x, 0) = f (x), T. e. AefuX Ce 	, OTKyAa A s=C H U = 	CH el 
3aAaHM cBoticreasm pewencH Penal. floncTaBasuf Hailnetwoe anaBeHne u B BbIpa- 

xcemie sin 	± —u onpenensnowee HanparmeHne pacnpocrpaReHHB Happara- k 
ponaHHE.rx nnoacia BOAH, Hannan: 

2Is 	1 	, 

	

a111 r- 	 a; 7 HMI d sin 	+ k. 

Talcum o6paaom, AlltkPala11111 nnowcoa moHoxpomarnseacoil BOMILI Ha catty-
coHnanbHoR patience Psnea fuer cnexTpu numb 1-ro H — 1-ro nopanica. 
HyneBoii cnewrp, coorserasylowidi = 0, H cnacTimi 1361C1101X 110PHAKOB, Just 

, xoTopux sin thn = 	M— (M = 2, 3, ...), orcyrcrepor. 
67s. llosasars, nonbaysich posynbraramil ynpaamenna 676, RTO HpH d .<14. 

Awbpaswwwfue cnacTpst He o6pasylonsf H 1361/1CHHT6 11H1311ReCK111"1 CHUG! Bier° 
tpaKTa. 

	

YKa3aHHU nrin d 	sin e >1, T.e.HeT neficrenTemmoro nanpaBnemB, 
HO Horopomy morna 6st pacripocrpannbca nwpparHpoBaHilan BOAH3. il3 Bblpalfte- 

Aei (ux+2 Yet– ft 1 HHA E = 	 cneny et: 11p11 	d, T. e. npm u > k, E weeeT alta 

E Ae-"Vu.-k. • 	, 

A – 8 tYnTt T. e. BOAHa, amnwrryna Horopoit y6mBaer BA0216 	110 3a1COHy 	 0, 
Cfie1(0BaTeAbH0, Ha nocranswom paccronans z CTaHOBHTCH CK0Ab yrono mane* 
(aaryxaeT BACOT, Z). BOAHa C HoHetwoil am:Hanoi pacipocrpaHnerca A111116 
MOAT, X B C.110e AOCTaTORHO Teen() nwisancalowem K peuterse. 

67r. U0Ab3y/ICE. peayabraTamm yupaauferma 676, paccmorpers nwppannuo 
Ha 11p0/130041,110H onHomepHoti nepHownewcon apptrype. 

Y Ica 3 aHH e: AAA nepHorumencoil apperypbt c nepHonom d newest: 
. 2x 
int —a el 

f (x) E C,,,e " , 

rne m = 0, m _± 1, m ± 2 n T. 11. (Teopema cPypbe). 
Alicpparisponfunge BOA111,1 mem BBA 

+co 	[x-ris 	rk._„,.„2,21 
E E C,,,e 
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2n 	2n , 
theum 9TOTO pflita AAR 60/1511MA m (112,• •r>–)r) yOIABAIOT sxcnonetuntamoro 

e. 3ABHCHMOCTH OT Z II Ha 6oabanoc Z He HTI)2110T pont. OCTA/OTCH TOMO 'Menu 
2n 

pima, atm KOTOpbIX m • 7- < 2n
aTO — HAOCKHO BOAHIA HO HanpaaaeltHam 'Pm• 

AAA KOTOINAX sin up. =-.112—. Ilocaenuee coprnomenHe — HABCCTHAA (nopmyaa 

amnpaionin Ha nepHoaHnecHoii peuterxe. C,,, AacT amnaHryay cnexrpa m-ro no-
proura H onpeaemierca xapawrepom nepHoannectroil cyperypu (peutertot). 

68. PACCIIHTATb ycnosHe HaaoseHrut cnetcrpos %IMMIX TIONIAKOB Apyr Ha 
Apra. a) 3aaHcHr API 9TO OT nepHorta pemenol? B Haltom nopaaxe npomaokier 

HaaoHtemre cnetapoa aan BHAM461X Ariel (or A = 4000 A no A = 8000 A)? 
B Haltom nopaaxe 803MOACHO nepexpunte cnexrpa pryrttofi aamnm (Hpxme JM- 

HHH OT X = 5790 A ao A = 2537 A)? 
Omeem: kA 1 = (k 1) A. 
6) Karma maxcHmaablibm noprutox cnexrpa AAA ;IAMBI Gramm A, ecu nepHott 

pewenof pa:3ex d? 
Omeem: m = d/A. 
69. OnperteaHrb yraoapo aHcnepcino attcppaxintototoil name -mu, Hmeloateit 

nepHoa d r= 2 hourporta, Lan BTOPOTO nopHaxa nasi A = 5000 A. 

OmOmeem:
Bo 
 = 0,4 MHH./A. 

70. BIAIIIICAHTb yraoapo ancnepcmo /3 sraaoma 43a6pH — Repo, naacnnuor 
.Thommepa — repHe, sineaoHa Manicencoma (nom. AAHMA /MAMA, TOJIIAHMA  nna-
CTHHKH, marepHaaa IIIIACTHHKH H T. A.). 39BHCHT .1114 amcnepckur sraaoHa cl3a6pH —
Repo OT paCCTOMIHSI mellow nnacramcamm? 

Ana Illommepa — Centre A,
L(p.2

k
-1)

, cum npeueopenb amcnencHect 

CTOKJIA. (L—AJIMia naacrutot, 	noxaaareab opeaomaeann manna.) 
72. &Man tmapaseinte tom o6aacrir ancnepckm naacrimn Thommepa — 

ceince H apyrmx HurepcnepeHHHoHHmx annaparon 
73. Kamm aamnour aoaartia o6aaaarb amenpaxtolototan pemerna, 4ro6b1 

ao Bropom nopHaxe paanenurrb ay6ser Hama O 1  = 5890 A, D3 = 5896 A? 
0M86171: N= 500 IIITISHROB. 

74. Karim mHHHmanbHpo ammy AOANCHa HMO'S. naacrnHxa JlloMMepa — Centre, 
caeaatutan Ha crexaa C noxaaareaem npeaomaeHna n = 1,5, 4r06m paapentHrb 

JIMMIO aortopoaa A = 6563 A, npeacranamoutpo yaKHA ay6aer C paccrormHem 

1,4 - 10 –°  CAC? 
01718911C. Oxoao 2,5 eat. 
75. Ilmnpaxtutonnan peaterica untpmtoil B 3 CAC 'meet neptioa B 3 mutcpotta. 

Kamm ee paapetualoataa CHAR so wropom nopHAKe? Kaxona paattocrb paaaH-
411M1,1% ARM! 80)18 Ant aeaeHmx apien? 

Omeem: A= 20 000, SA I/4  A. 
76. B onbrrax no anclwamout pearreHoactorx aynert nynox naaaer Ha newenty 

c nepHo4OM 2 mmxpoHa HOA yrAOM cHomoxemin n 30' (yroa CIMALIKOHHH — yrox, 
cocraamiembnl Hanpartaerniem Apia c naocxocrwo pemeno). Yroa ancppaHHHH 
AnH cnexrpa rperbero nopaaaa noarmaca paarnam 	Onpeaeawrb Amy 

BOJIMA perarenoemara arta. 
Omeem: 1,78 A. 

Br  
, Omen= AAA naacrinoth Thommepa — repxe 	—  	I 

SA 	1T4d2n2m  — m2  X2  
71. Hunan BupaBceHHe AAA paapemmouleil cnoco6Hocur naaormum Thom-

mepa —1-epHe H apyrux mrreptnepemBriouttmx cnexrpaabHux annaparoa. 
Omeem: A = N • tn. 
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77. Paccmorperb awlipaiciano Ha 3oHaabnoli patience (rtaacnifixe). 
Y xa 3 an it e: Caeayer paccmoTpeTb aittpatutmo nepeoro, inoporo H T. 4. HOPHAKOH Ha palinitimx saemarrax pemenm H nona3arb, Hro micAparHpoemt-

Hue B 43HHOM nopeaxe aytm OT ocex yHacTicoe pauencit nepecenaior nopmaab 
B oaHoil 'mime, T. e. Amor 4Ioicyc cxmicaemot arm*. 

43oxycHoe paccrOmme m-ro nopana hi = C/2km, rae C — HOCTOMIHall 
eaminitia, xaparrepHayroman peutency (C = r2nIn, me n — Homep icoabga H rn  — 
ero pamiya 

06aaaaeT nu 3oHanHan peutenca xpomantHeatoit a6eppattHe11? 
78. CTeK4RHH311 11)13CTHHKB, na Horopoft HaHeceHa aH(ppaKUHoHHatt peinenca, 

caenna 0411011 113 CTeHOK JIJIIIHHOHO 4111411KB, H3110.17HeHHOBO BOAOH. COCTaBHTb 
topmyay, onpeaeamouwo Hanpaenemte Ha manctimymbt BHyTpH 80414. 

ECJII4 Haab peinencH emcrynaeT H3 0011141, TO n pemencoA MONMO nay-
4114Tb ton cnexTpa, pacnoamicenHmx O4HH 1104 4pyrHM, °aim B Boo, /Apron B nosayxe. 011H11111Te, nal( 6y4yT pasainarbca 9TH criacTpm. 

4 OMBent: Cneicrp sonyxe B 	pa3a amutHee. 
79. ❑ porteaaine OHMT c touppatotHeA apieft ceeTa, naamountx 1104 yraom, 

641113KHM K 90°, Ha mtutaHmerpoepo aimecncy, B ormunne yCJI0B14A, npit KOT0pm% 
eam yaaaocb Ha6aroaarb smaemie (yao6Ho 110ab3onaTbce mitanmerpoemmir /one-
HIMA411, Hamecemimmu Ha sorapncjimuirecxylo aimerucy, a B HailecTse HCTOHHHKa 
ceeTa em6paTb cnripanb ra3oHanoneHHo11 nimbi HaxammaHHH). 

80. 14mnyabc I caaraerce H3 aeyx amycotim y' = sin mt H y° = 2 sin 3o4. frImnyabc 11 caaraerce H3 y' sin tot H y" = 2 sin (3mt +1114). 
1ioxa3arb, (ITO 9114 HMIly4114CIA COOTBCTCTByIOT wrimalcoHomy cnempanbuomy 

pacapenneumo sHeprHH, HO ;mega' paaHme (popmm. (Alm npocTond Hmnyabcra 
npeAcTaHneum cymmori HByx cmgcorig, a He 6ecHoHe4Hon COBOKyIlHOCTLIO 64113- 
Eta no nepnoay cimycolia.) 

81. Radom Ta4o6oma. Ecnn npu Ha6mottemm B Tpy6y ciitexrpa, noariae-moro OT aircimainmommA pemenm, 33Kpl4Tla Haab oriterrkma Tpyou TOHKOK 
CTeKJIRHHOH HMI CA104411H011 1143CTHHK0B, TO noaytmerce cnexrp, nepecetiammil 
Temiimmit imaocamu. Rename tia6moneTce, ec.im naacrimica emunirra c xpac- 
Horo moan cnacrpa, H He mime]. mecra, ecalt naacrinma eaamyTa C clmoaero- 
eoro KOHLIB. 06-bliCHHTI, ABneHHe , NCROAR 113 paccyactiemiii § 52 o pour pernenat. 
KaK Hy44410 131140113MeHMTI4 yCJI0B1414 onbna, 4r06m elieceHne aonomnireabHoro 
C3011 C CPHOJ1eTOBOr1 croponb, BIA3b1B340 ABIleffile, a C xpacnon CTOpOHbI He 131434039/10? 

Y K a 3 au H e: BHeCeHHe CAOH TO4114HHO11 h c noxa3areaem ripeaomaemin 
aameamier pacripocrpanemie ceera OT npincpbuou Ham penienat, BHOCH 40- 

TIOAHHTe4bRy10 pasHocTb ipa3 0 h(P,  — lil) rae 	— noicaaareab upenomneunn 
cpeam. ara paairocTb $a3 33BHCHT OT 9, 6aaroaapn Hemy B criexTpe moryr B03- HHKHyTI, innepipepeamoimbie HOJI0CM. 3amettnemie Hmnpipcoo, Hityuya OT mut-Heli yam petueTHH, 14.111 yocopeene Hmnyabcoa, Milyll0431 OT Hepxweri riacTH pewerHu (CM. pm. 116), H03B0441eT OTCT3101141444 Hmriyabcam gorHarb ymeamne enepea H Bata-  K o6paaosanino itHreimpepentiHomuitx noaoc. 06panime enaeti-
LIBRA HCK4104310T ecTpegy H HHrepAiepeatrno. Taxiim o6pa3om, pe3yabTar 3BBHCHT 
OT 3HaKa 11— H 110.1104KeHH51 simanmoro CHOH. 

82. saugbparcquotoodi ovum rpuma4bOu (1665 r.). rplimaabaH oilman Ha6mo4eHrioe HM Rename 4epe4o3aimn ceera H Tam npu oceeineHHH aByx 
peaom pacnoamenbix uteadi ceerom Comma (yraosok allameTp Comma paeeit 
31 1 "z-2,0,01 pax/lama). Maxon, 40.4 /CHO libITI) paccToname p meHuty ulenamft npa 
9TOM pacnommeam, Erro6u tareptepemme moraa Hmerb mecro? (CM. pm. 459; 
aHect, /2 — paccyomme AO Comma.) 

Omeem: p < 25 p. (pacHeT am ! senator() usera, x = 0,5 p). aTOT pacHer aactrianer comuesaybcri B TOM, 5[TO rpHM341)4H Ha6aloaaa B aaHHom enure 
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AMITBICHHOHHMB HBACBMB. BepORTHO, BBOAMABBLIUHCCA HOJOCM mean cyfteerns- 

Hoe upolicxonmeHme (noHTpacT). 

-R- 

PHC. 459. 

83. AttOpa;mamma arum FOnza. B ownome or pacnonoetenee naemaatom 

/0er HcHoanaonas B emcee ecrotuuma ue Comic, a CHJI6H0 oceememmo mons 

(cm. § 16). PaulinTam Aonymmoe paccromme mmay uteaeme BeCe °awn 

10era, cturran, HT° paccromme oT A Ao BC paaHo 1 H oTHeperHe A 'woe-

crammer co60 Hao6paacenHe Comilla, epeticm coanemme Arm cxoeeeerpepo-
nem amisoft c toxycHum paccroHHHem 10 AIM (pec. 460), T. e. A tomer paa- 
mepu 0,1 ALAI. 

Pm. 460. 

84. Kaicoea 6y.aer paanocTr. xoAa Heavy cooTHeTasennumm AyHamm Any: 
coceanx Luna, ealontex ao6anoteme mneemymbi e carme vex Leona, gerupex 
Kenai? KaKoil Bea HmeeT Anarpamma amnawryn Ana wax cAyaaeH? 

	

k 	2k 4k 	5X 
0m6em: 1) "Lae apex tunnel' — H 	— H 	T. A.; rpeyroabemon 

	

3 	3 ' 3 	3 

	

X 2k 	3k 5k 6k 	7k 
2) vie tierupex uteaeii: 	— H 	— — H — H T. 

4 	4 	4 ' 4 ' 4 	4 ' 

85. Onpeeenerb nommeeme eo6aeotetha maecemymoe 
peweree (nepnoa d, mica° Haproon N). 

°mem: d • sin (p --= (m 	) —k 
2 ' N • 

AreBan onnma 

86. BMBCCTH Oopmyou 

	

ni 	n2 	ns 
a2 

Am, cayaan npeaommetwn Ha Hninyx.aori nosepxuocin. 
PaccmoTpeTH cayaail npenomaemoi 	Boreyroil noeepeocre, ripe noTopou 

HaoOpmeHue noartaeTca muumuu OnanoAHHTb nocrpoenue H sueecTH cpoimayay). 

A4 imaApaTu. 

enOpaeueoneoll 
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87. nO4y91111, H3 (Popmyam 
Rl 	ng  nl  — n2  
aT 	as  

cpopmpty Himputoro H BorHyToro crpepwiecHnx HepHaa. 
88. Fae yaHalIT rnaa , HaX0411IIIHrICA B soaaxe, moHery, pacnoaoseHayto sepTHHaaHo I104 HUM 1104 B04011 Ha ray6HHe 1 At? Ytta3aHH e: np1IMBHHTI, Oopmya npeaomaeHHH Ha rpaatte paaeaa cpea. 
Omeem: Ha raythwe h = 3/4 a. 
89. HafiTH rnamme HAOCKOCTII pas apepmecHoil nosepxziocm. Omeem: n3 ycnomii (cm. (64.1)) 

Haflaem 	O. 
90. Plccaeaosarb cpopmyay TOHIC014 ANHUI 

1 	1 
(N — 1) ( 1  — 1  ) a2  a,  ri 	7'2 

AAA earns BLIEYK31WX H sorHyTmx noHepxHocTen swam, Hosayumofi ANHUI (nynipb) HurpH Boat, CTMCJIHHHOR JIIIH3bi B Hosayxe H T. 4., yHasaa, B KaKHE cananx JIHH3a 6y4eT CO6HpaTeabilaa U B Haxxx — paccemsaloutan. 91. 14ccaeaosan, giopmyay TOHKOR JIHH3bI 

1 	1 	1 
a2a1  j 

BM2CHHR HaaHmHoe pacnoaoseHme npeRmera H Hao6paateHHn H V. T. e. max H seamanly nonepetmoro yaeawithan (rtpH V=1, avr.r. a 2  = 0, T. e. TallitHbIe 
HAOCICOCTII TOHHOH a111131,1 CJIHBa10701 B II4OCKOCTL., npoxoHnu(yio Llepea JIHH3y). 92. 06o2Hans paccToame Hcrommuca 	Hepeaero cPoicyca vepea X1 H 
paccroaHme Hao6pasieHHH Ho nailer() toxyca mepea x 2, BbiBeCTH cpopmyay TOH-K0l JIHH3bi B cpopme, aaHHoli HmoToHom: x1x2 = 

93. CorHem npormaoxy Boa yraom 	TOtlity crH6a 0 nomecrum Ha paccroHHHH OK= 1 OT JIHHHH AB (pile. 461). 1101Ca3aTb, 9TO TO9ICH nepecette• Hai KOHLIOB nposoacum c AB CyTb conpaceable TO4K1.1 JIHH3b1 C IPOICyCHIAM 

PHC. 461. 

paccrommem j= 	ECM* spaulars npoHoaoxy OTHOCHTeabH0 0, TO 4131111CHHHR H N npeacTarn C06011 JIBEICeHHe HCT09/1/11Ca H ao6pazeHHH OTHOCHTBAbH0 1111113b1, pacnonoweatioll B OK. (404e.ab crtpaHeaHHa ,I(JIR Tam yraos cp, npH !comp:a MK, T. e. MO mosceT H3o6pazarb napalccHaammit Jug.) 
94. [Tolman', 9TO AAA 411H3b1, HO 06B CTOpOHbI KoTopoit cpe,au paaamium 

(ni  # ni), Hmeem— —at  , 
J2 	n2 

95. BusecTH p1A cooTHoweHuti, onaHeastotax conameHubze TOLIKH 011TH-qecKoii cmcremm (pm. 462) H ee nonepemHoe ysearnetnie: 

ni. xi • x2 = • 	— 12 
= I . it 	

—I 	
-T2 

al ea 	fa 	n2 	la xl 
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Pm. 463. 
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0 6 o a n a c e n n n; ilift = — xi; /31i1/ = yi; Filli = — ii; Aiffi = — al; 

L /4A1Cii = — iti, F2A2 = x2; /012112 = — Y2i H2F2-= +/2; /12112 = + a2; 

L 14,42Q2 = + us. 
Bboodas: i) 113 noAo6nn AA l'iAiSi H Plfilkil H AA F2H2A42 w F2A282 

Y2 	X2 	il 	
A. 	/2 

Innen V = — — = —.= —; onion xi • x2= fi • $2, a Tame — + — = L 

Yi 	f2 	xi 	
ai 	a2 

116o xi = al— fi 14 X2 =- a2— j2; 

Pnc. 462. 

2) F13 A Q/1/01 it A Q2H2A2: alai= a2u2 (Ann napancnannux nyanon) II 

Wee, ncncamayn empanLemin (1+ V)=---al n (1 + —I )= al narinn folui = 
/2 	V 	A ' 

= — hy#2. BOCII0111,30BaBlIMCb coomomennent flarpannia tquiyi=n8u2Y2(§64), 

i_n naroAnat — —f _ —1 T. e. omoulenne 430Kaabilla paCCTOAHNit MHO mom- 
h ft' 

WM coorseTersennatx nonanTexeil npenomaennn npaftanx cpe4. 

96. line Tonerue althabl 	f2) pacnoaom<enu 	tITO OUT MX connaaant 

n pactroanne mentgy dpoxycamn pawn) 	Onpegeamb cpoxycnoe paccronnae f 

nonygennoil CaO)KHOR curfew,' (pie. 463). 
°mum: f = 

A 
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. 3HaK MHHyC 03H3411eT, 'TO 1110KyC F paenoaaraercH no ;myna, 

cropoxy ram:moil naoexocni. ❑o a6comorHoil Dammam nmeem — 1 	1 	1 

12 T. e. onnixecican cHaa conpnxaemounnica RHH3 pasta cymme 	
A 

x onnorecau CDR COCT3B4R10111H/C. 
97. flpeaomaernie gapes IMOCK3110 rpamigy BHOCMT atnirmaTtism. a) floxaaaTb, Lao arm, nexorniume H3 

ORH011 TO4KH (5), Hoene npeaomae. mix Ha tolocHoft rpauHae He roman °Amen 
TO4KH nepeeetienaa (CM. plc. 158). 

YHaaaHH e: Marini paecToamie Toluca nepecexenna aayx cHmmerpiumbur Rymer' a° rparamm H y6eaarbea, tiro OHO amnion' OT yraa familia. 
6) Y6eanrecx B noneaemni acnirmaniama non npeaomaemni Hepea rum-

OCOCTb, pacemoTpee nyxox, mammal' ICOCO Ha naocxocrb. 06pariin eznommie Ha TO, 4TO 
yroa pacxcomemix mexury aprama, aearaminni B naoexocrH, onpe-ae.1151eMOCI OC1)10 nytwa H Hopmaabio K nosepnwern (meparrHoHaabHoe cememe), 113MCHHeTCH eliabilee, gem A.ITH arm& aeacannix B nepnenmixyaapHort 1111OCKOCTH (carnTraaeHoe cexelme). 

98. Floabayncb rem, irro 11./1/1 ecpeploweicoil noaepxHocza ecrb papa anaaHa- 
TIOTeCKOX Toxex, nocrpoure anaaHannecxylo auHsy 

H yxasaTe ;VIA Hee anaa-Halliveckoie TO4KH. 
Omdem: ECM P H Q-- anaanatilecHne TO4KH cOeplimeexoti noeepxmocru KL, TO 01111 Hie 6yayr anaaHaTHHemonui Toxxamm 

RHH3b1, orpaxxxelutoft nosepx-HOCT610 la 11 cipepoti MN, HmemuleX HeHrpom minty P. 99. Kax noxaamaaer pm. 464, limpima nyima (D'), ebnioasonero H3 Tpy6m (reaecxornowexaa CHCTCMa), yhae, Hem nocTynamigero B °A -beanie (D). 110E3- 3/1Th, 4TO yeeatmenne rpy6m 

YHPAHCHEHHH -  

YxasaHH e: ,Tlyq SD, napaaaeab,Hent OCH extreme; IMIXOJAHT 113 exam! no OF. Tun' o6pasom, Toxin F ecrb nepearnal rpoxye CHCTCMb,; HAOCICOCTE. MM, nepecexamuian ayx GP Ha swore an SD, acre Hepeam mamma naoexocre H —rnama Twin. Rae nocTpoemisi aysa GP Hcnoabayem ceollerea raaa- 
rybIX royal( COCTaBlIHIOLIAHA cHerem (F11i1 H:4 F2H21-4F21 ); B 4aCTH0CTH, Jrytm H3 
1041CH C, Ammer a cpoxaabuoti TIROCKOCT11 rrepsoft extreme; /10.11/KHLIBMX01111TI, 113 Drat extreme' Hapaaaeabuo apyr Apyry, T. e. Bfi napaanentio GPA. Um, cpoxyc clicremm J= HP. 143 meprewa Haztesc 

= AH • 11  = Ali. IS = AH fa Ma 
BHI 	CF DH2 * A 

AHaaormmo Arta emporia cpcnorea Dailaem: 

f _ hita =—I• 

11pH A =0 f = co— reaecxornolecHan clieTema: napaaaeamime arm, npo-xoaa 4epea sTy el/Jeremy, BbIXORKT RHODE, napannenbrua nrutom. coermaeHHH raasHerx nanocTeit T. e. How h -F A +12=0, HatiHem fi. 12 

724 

auamerp nyinca ao rpy6m 	D 	EntoHnoti spamox 
miamerp nymxa Hoene Tpy6m 	— 13 131X021H011 apagoa 

It Hasa HH e: 14010/1630Barb pm 464 H paccmorperb ycaoaHe TOM, 4TO apni OT Amp] (nyHox 	OT xpair (nygox 11) 6ecxone4Ho yAaaemioro 
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npeamera He Ann cia3HOCTH %Oa T. e. (PA4)--=(APP'). Ho PM= D sin 9; 

MP= D' sin V. Baaroaapn maaocTH 9 H V Ha'Mem: 

• D' = • D. 

B nonowerom mmunnabHoro OTicaOneHlifi, TO OH nO Blazon !mem. nitro unipany. 
Tatum o6pasom, npnma mower IMHTI,C51 Tenecaonwiecaoff cacTemort, am:quell 
yHenHemie HAM ymenbuieHne uso6paacemul. Paccmorpen, Koraa tomer mecTo 
neramail H Horn 'moon carma. 

arra HpH ripeaomaefum B HpHame 

100. &all napaanahnig 'Tram arlea naaaeT Ha HpHamy, manly* He 

101. flpesomuenue a npuame. IlpH o6o3Havemmx § 76, a) meant onaofieHHe 

D = (al +GO — (Pi + P2) = (al -I- a2) a. 

5D n 

a) HAM ycaosHe hoommaabHoro OTIC3OHOHHA — u, T. e. 	I I Cio I — 
bal 

BX03110i1 Bb1303110F1 anti cHmmerpHinua; cnaoeaTeabno, 	B npasme napaa- 
'men ocHonmao. 	 D± a 

sill 	2 
6) lloHasam, HTO 	cHmmerpHHHom acute aria n — 	

a 
Sin-

2 

e) Ecan Hpenomarnomfi yroa man H arm mania? Ha noting cam manna 
yrnom (a — man), To D.---e(n — 1). 

Y K 83aHHe lipH MUM% al 	a2 mice maaa CaeaosareabHo: = 42, 

a2= 	Chtiona D=Oz-- 01+ 	e (n —1). 
102. a) 1103a3aTb, HTO 8 nonsme 'WHIM (pmc. 465) 

He 6yaeT ilMeTb mecra orKnoHenne win arm non co6mo-
nefuni caearonna ycaoenfi: 

46.5. 

Hasalin e: Ay% apoxontunth 6es ornoweroul, fiXO/HIT H Bb1303HT H3 

11013Mbi napaaaeabHo OCHOBallH10 H HaCT 	 OTHOCHTeabH0 anyrpea- 

Heft apHambl. 

tti = 900; t g 2 t= 

 

2 in 

 

 

2 	2 n2 — 
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6) TpoRtran HpHama AM11411 Houpoena H3 4MHHT3 (C-18) H xpotia (C-20) 
(CM. ta6ataty 8 untie M 103), nit 4TO apt F (A =4861 A) He OTKJIOHHeTCH. 
PaCC4HT8Tb sty nptiamy N 13114HCAHTb yroa aucnepcnif meway ayttamn 
C(A = 6563 A) H G (X =-- 4341 A). 

103. XpoAtantaamcan aappanun a 4Xp0.41aMU3M. a) Xpomantnecxas a6ep-p84HH AHH3Ed MOMCeT 6bITID onpeAenena Han Hammon, cPoxycHoro paccroxintsi 
Ran paanux aamt 80/111, xaparaepHayettux paaamtateat B noxaaareae npeaomae- 

bn 	 1 Hilt 6 ( I
7  = 
	in 	7 Ec rn 51( ) = 0, TO attnaa axpomannum. 

110K833TB, 4TO ycioene aXpOld3TH3114HH caoacHon ME/3b1, cocraHaeHnon H3 Heyx cxneetunta AHH3, ear": 

,Na 	 Sni 	an2 = 0, rile NI= 	tv2-- fa 	 na- 1 

(npamnecxx 14021H0 B311Tb Hi H fts  Ran D-BHHH14 HaTpHR, r. e. 	a Ng-HT" 
HOCHTeBblibIe aucnepant Hama CTeK0B). 

YKa3aHH e: 1'1a10.1/630BaTb peayasTarm ynpaatnetwn 96. 
6) Llama cummeninnman Anonnineunynnan alma Na 6opocnnunarnoro 'coma C-20 c 4ncycnunt paccTounnem (Ann MBHHHH) A= too PaCCLIHTaTb .IIHH3y 

H3 CPRHHT3 (T. e. Hm6parb con crexna H YK333Th patoryc nottepanouen), HoTopylo MOKLHO naxnenb Ha aa0Hylo, C TeM 4ro6m noaytnab co6Hpareabnylo 
axpomannecxylo AHH3Y C cpoxycubtm pacctomotem, 64113KHM K 300 AIN (BeCTH paciteT AAA F = 300 dux, Eutt6pan, n0 npHaaraemoii Ta6alu4e Hump:mm.1 
o6pa3om noaxodoluntil coin cream H 110,11C4HT3Tb OKOH43TeabH0, 'canoe nonywrca F). 

Omeem: 	 635 as, F = 292 Am Crexao: C-20 H C-16. 

XapauTepticrmm onnmentux crekoa 

H aaaanHe 06oatia- 
'MINA 

H D  v np- tic  np - nn  no  -nR  

BOBOCHBIlKaTHla 
xpox 	 C-20 1,5100 63,4 0,00805 0,00565 0,00451 

01.1111K3THIAR xpon 	. C- 7 1,5147 60,6 0,00849 0,00599 0,00481 
Knoll 	  C-12 1,5181 58,9 0,09879 0,00619 0,00499 
KBOH-VIHHT 	. . . 
Bapwroauft 	'tenni 

C-49 1,5262 51,0 0,01032 0,00730 0,00598 

Knox 	 C-21 1,5302 60,5 0,00877 0,00617 0,00495 
Baparonufi xpon . . C-17 1,5399 59,7 0,00905 0,00637 0,00515 
BapHwebni xpon . . C- 6 1,5726 57,6 0,00995 0,00702 0,00568 
Jlerxnii (JIHHT 	. 	 C-16 1,5783 41,7 0,01387 0,00988 0,00829 
Ttoxeabni xpoH . 	. . C-24 1,6126 58,6 0,01046 0,00737 0,00593 
cPatiwr 	  C- 8 1,6129 36,9 0,01660 0,01184 0,01008 
c1MHHT 	  C- 3 1,6242 35,9 0,01738 0,01242 0,010E0 
TEKe1111/1 4LTIHIIT 	. 	. C-18 1,7550 27,5 0,02743 0,01975 0,01730 

ilpHatenaHne: 

5893 A. AD  = 6563 A, 
-= 4861 A, xe  = 4341 A. 
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104. Yeeitunenue /unix flpamemas cpopmyny npocroti RHEI3b1, Hatinem: 
/(j— al) 	 1 

— a' ± d

_ 
f (d — a')' rne — yron apeima Hao6paaceima; tg 

D 
• — yroa veiny] npeameTa. 
nomeuzermoro Ha paccroaHHH D 
(pm. 466). 

Yuenimetuie 
tg y D (f — al) 

N 	=.- 
tg cp 	f (d — a') 

I) 	— 00 . 

2) npn d — = D 

f 

• e. preantiemie Hecicaranto amnion OT noaoacemia raaaa (d). Koraa ran 
nommen B6a11314 raasHoro tpoxyca (d = f), 4TO riparrimeextr ameer mecTo, 
TO N Dlf. 

105. Pacetnrrarb yraoHyto n niniefixpo aacnepeino cnexrporpacpa, 
noro venni cuecTriaecarmrpartycHmkui npHamakui 113 cTexna C-3 Fl Hmeiouiero 
xameptcylo 2114113), C ipoitycamm pace-coal-mem j-= 250 Atm. Ilpnamm nocTanneam 
Ha taimcmym OTKaOHBHHH A.111 Aria F. KaTb paean Ana HeCKOJIbK1411 /PPM 80/111. 
110CTp011Tb paccienung rpacpinc, OTKAaabIBan ILO OC11 a6cinicc paceroinnie MeNCIY 
11/1111451MH, a HO OCR opainiaT—Aniffly BOAH61. 

106. Ramey xonniimaTopHoro ofrbeicTima dr= 50 MM. KaKOBb1 110JOISHIA 
6bITb paameptH inecnictecanirpaaycno9 ripHamin 143 C-18 14 atiamerp icamepHoro 
o6-bernisa Ana nonHoro licnonbaormana cueTouoro noroxa, nocrynaloutero 
• npli6op, mut npnama nocraHaeHa Ha MHHHMTM OTKAOHB111151 /1.11/1 aria I? 

107. BE4BeCTH empamemie paapematoulen CHAU oftticruHa Tpy6m no cno-
co6y A66e. 

Y Ica 3 a ri e: sin u = n= 1. Ycnoeue paapecuemia d=—k° HAH =—
R
k ° 

• 
108. Kax BbITATIAHT Hoo6paxcemie menicoci canal (expemetiHme peuiericH), 

mut B 11/0KallbHOil IMOCKOCTH o6textlea 11014eCTIab Anacpparmy B imicte 111eJIH, 
npoxoaantek napanaenno riepriumasumm urroixam cella% napannenhno ropm- 
30HTanbliblM ummixam centn, HaKaOHHO K Tem 14 ApyTIIM unpaxam? 

109. Ramona pa3pecuatoucaa mina yeaoseciectcoro Nan 	paamepe apamca 
R --= 2 Al.di WTI aeneaux 	 5500 A)? Oloicasareab npenomnemia cpeam 
Nina n = 1,4.) Onpeneann, npeaenblimil yron H epamurrb ero c npennom paa-
pecuelma, o6ycnoHaemibim crpoemiem ceTaaTica rna3a. 

110. Onpectenim paapeuniontylo emny merponoro o6seiTHHa. 
III. Ilociemy nprimeHeinie oicynapa Tpy6hr He moaceT 110BNCHTb ee paape-

tualoncylo eany, Heemenpa Ha aciacnirenbHoe yeenineinie, ziasaemoe oxynapom? 
112. Kax Hamer yeeanaemie anamerpa o&k.exTHea Ha paamep ancppax-

unoinioro xpyauca 11 Eppicica paccemina *anaemia cipepineacoil a6eppaconi)? 
(0 covemeHabix xopounix o&HeicTlisax oTHepcman oum6xa HenpaHnexa Ha-
CTO.MICO xopocuo, 4TO Havanna) Hao6paacenna onpeaennerca ABACHHTIMII An-
0=11110 

113. KaKOBbI /10J1H/Hbl 61,111. npriamm cnexTporpaipa, cnoco6Horo o6HappicHTH 
nopmanbabirc *pear 3eematta B Hoaopoae, H maranniom none 10 000 sperea? 

114. Kamm /comma 6bITb npHoma 113 xpournaca C-12 (4/JIIIHTFaaCa C-18) 

Ann paapeutenua senoro Ay6aen unpin (5890 A 11 5896 k)? 
115. PacemoTpen. npeamayucee ynpaacHemie Ana 611113Kla aceaTmx alma 

pTITH 5770 A ci 5791 A. 	' 
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Pite. 467. 

C 

48 -70 mm 
CD =45MM 

E 

48D -q3Autim C-18 
ABC u DBE- 'wolf C-12 

728 	 MHPANCHEHHIi 

116. BMBeCTH ycaoaHe norepennocra oceenteana OTAMIE.HME Tomei( cTox-
Typm C flepHCHLOM d lIpOTHNICHHLIM ITCTO4HHICOM (yraoao9 paamep HCTO4HHKa, 
onpeneaaembill C mecTa pacnoaoaceinin oftenTima,.ecTb +). 

X 

	

' 	
ut Omoem: Eva! tpC— d 

 To ocaeexne xorepenTno. 

17 x aaann e: Oceetnenne xcrepewrno, ecatt pa3AtiqUe B paanoun cbaa, 
C xoTopoli ocaelnaloTen saemenTbi cTpynTypbt caerom, tutyuntm OT pasnux Tomei( 
ucTomanica, Mall° no cpanHenmo c 2n. Oceentenue cTpynTypm pa3.11H4HIAMII TO4- 
Kamm nporaacemoro meromanna MO/ICHO paccmarpmeaTb xax ocneutentte encTemok 
MIOCICHlt BOAH *), naxmounix na crpynTypy no NORMS wanpaeitenunat, B 3aBlf-
CHMOCTII OT Toro, OT taxort TO41H IICTO4HHILa OHM HCRONHT. Bee paaaoo6paane 
nanpasaundi onpeneameTen yraonbimn paameparen ncromtnca, 5. Kaxuan nao-
exam BOaHa ocneutaeT saemenT cTpynTypm C pa3HOCTblO awn, paBHON d•y, r, 
rae %{—yroa, onpexeasnowttfi impala/1mm COOTBeTCTBy101Mell MIOCK011 BOAHM. 
Pa3aH4M1 B pcaaatutoti pa3HOCTH EOAa, o6ycaosaelnibte pasmepama HCT041111Ka, 

,  
COCTaBaSHOT E d • Ti  = d E cp, d • +, a pasaimme B pa3HOCTH paa ecIb T  a • y. 

117. llonaaaTb aHaaHTH4eCKH, 4TO paamoab Alva canyconx 0.41131aKOB011 
4aCTOT61 H amnalayabl, HO xemtioro CaBHHyTINX xpyr_ontooneabno apyra no 
cpaae, npexerasameT coCotl ontyconny. Toil ace 4aCTOTIN, HO C HaaOft atinanyxcel; 

bra peayabmpylontan one/coma CaBHHyTa HO One 1304TH Ha 7  no OTHOIlleHHIO 

K ticxonnblm. 
118. BWIHC.IIHTb paapernatoutpo emu npnambt Peaepcpop.aa (pnc. 467) Ana 

D-aHHHH, T. e. k = 5890 A. 

	

„fin' 	,,„ do 
Icaaaatte: A=o. 	—417 

	

dk 	Tir • 
119. CpaBHIf b paapeutaiontylo may H Ancnepcino HMCK0abliML npnaM H3 

oanoro marepnaaa (C-3), nao6paace11un Ha pile. 468 Ann aymeg B HOJICIIKCIIHH 

C 

A 	 B 
/AEB -70,740-60 °  

Pim 468. 

MHHHMyMa OTMIOHCHHJI. Ha plicynne npnaexenta 1113H3Mbl: 1) AEB C yraom 
1 

E= 70°  x ACB c yraon C = 60°. 2) ACB N 	 —
2 

CB', rae CA'. CA. 3) ACB 

M napa npaaM MNP H M 1N1P1, rae L N= LN1  = 60°  x MN = AC 

120. Onpexeawrb mancnmaasumft npenomaniontnit vrolt Tpearpatuun trpttam 
143 C -3 H H3 C-18, mepea Koropme moryT npoxognTb arm B minntmyme OTICa0- 
HUHN. 

K a a a H H e: ❑ pHHATI, BO mtumaxne anyTpettnee orpaacenne. 

*) Boaxm, nanymaemme arneasummx Tomaamn ncrommixa H noxonnume )o 
apywrypm, HONCHO C4HTaTt. MIOCKHMH, 1160 dCR, rae R — paccTomme OT 
cTpyxTypbt ao TO4KH 
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121. ❑ poacetTop cHafteu aemaaom (anome acnpamembun Ha apepane-
expo a6eppannio), HMe1011(14M (poxycHoe pace -ramie f = 100 cm H Anamerp OT-
BeNTHR D = 100 CM. 14CT04HHKOM caera cayman -  xpaTep sawca-pmecxoft Ayres, 
HoTopmft MOWHO pacentaTpHeam KaK JOCK AnameTpom 4 asm, aeHrp xoToporo 
coametaen c (pageant aepxana. 'lama& xparepa 10 000 ea; H3apteHHe eta nat-
qHFIRCTCSI 3aKOHy ilant6epTa. 

Onpmeanab epeamolo ecpeptinewcylo etuly CBeTa PICTO4HHK3 H cnay meta 
Ha ocH npontexTopa. (axpannpromint /twin-mem yraeli Ayres MOBLHO npeue-
opens.) 

122. 061)eKTHBbl toaaHmaTopa H xamephr crtexTporpacpa nmelor tannatoatae 
Ammerpm H 410KyCHble paCCTORMIR COOTBeTCTBeHHO f, it h. fipu nomouiff KOH-
AeHcopa AoemrHyro ow:leukemic mean, apes KOTOpOM 0613eKTHB icoaanntaropa 
110aHOCTIA0 3arl0aHex CBCTOM. BOKa3aTb, 4TO meromaa HpH6Opa 33BHCMT TOalaK0 
OT 06-berrma icamepbt. 

ifoga3ameAbcmeo: HPKOCTI3 'naafi B, noTox B nal6ope 	nBa sin2  u 
=zBaB214, naouttab nao6paacerma mean a' = af9./f2p  oCBelueHHOCrb E = 
=n812214 T. e. 3aBHCHT T0a6K0 OT CBCTOCHAN xameptforo o6 -berrnaa. 

123. Bo CK0abK0 pa3 mapacTer OCBWITCHHOCTb, aunt CBeT or Camila KOH- 
d aeumpapyeTen .411H3Orl C OTHOCHTeMMLIM OTBepCTHeM 
I
— 
 5  

NC. 469. 

Yx a 3 aline (CM. pnc. 469): ❑OTOK, naaaronjaii Ha H3o6paacenne, 	= 1413-= 
sin2  Kama sin2 u; naouttab H3o6putemn a' — a 
sin2 

u 
 u' 

(ycaoatte cmycoa). 

KBE sin2  

rae sin ul = —D , T. e. 

B 702 	BS 
E1 =,- K -or•-4— =KT- , 

ltD2  
roe S = — — mamma Bina:wore 3pama. 

4 

47 3alc. 217a. C, C. RanAc6epr 

Omeem: 	400 pat 
. 124. Bmeecni nipmeme oceeNenuocmu, anaemon moat ormtnewtoil 

ennemon Ha pace -roman 1, B 4,opse E' 	K • B • S
((popmyaa MatuteHa), roe 

K — xosninwein nportycHanan B OBTH4eCK011 encTeme, S — nawatab BbIXO)THOTO 
3pa4Ka cneTenut B — FINCOCTII Hc-rounKa. 
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125. Onpeneawn ocsemeHHocm, coaaasaemylo Hpoxceicropom c aepicaaom 
D = 2 At, Ayra Horoporo Hmeer Hpxocrb B = 100 000 e6", Ha paCCT041131H 
/=--- 1 KM npH HaeaabHolt HpoapagHam' (K= 1). (1401031630BaTb cimpneyny Max-
aceHa --ynpa)melme 124.) 

Omeem: 
E = u • 100 000 (100)2 

 3 10-1  Oom =3.103  Anto. 
100 0002  

flonspasawth teem 

126. llogemy rypmaarm, Halt H alo6oe noaammagitomme ripmcnoco6aene, 
nponycicaer He 6onee nonommtd ecreerseHHoro cam? 

127. OtillIHT9 1113119HHH, Hompue 6yAyr Ha6mAarrica npH spantesam t2  
Ha pile. 209. 

011H11111Te /184911144, xoropue 631,1WT Ha6J1109aTI3CH npH Bpamemoi ; Ha 
pile. 211. 

128. 1101Ca3aTb, 4TO H3 aagewa Binocrepa exemer nepnermHxyaspHom 
ayga, orpaweHnoro noA yraom Bprocrepa, M ayga Hpeaomaelmoro. 

YxaaaHH e: 14enoabaoBarb aaHoH Bplocrepa H aaHou npeaomaemm. 
129. Onpeae.urrb yroa Bplocrepa npH orpaigemm OT Ana erexammoro 

cocyAa, HancumeHHoro Boaoil (ccicya caenaH H3 xponraaca c noxaaarenem npe-
aomaemm n 

130. Kax onpeaeaHrb noicaaarenb npeaomaemm Henpoapacmoro AusaexrPmca 
(HaripHmep swan)? 

YgaaaHH e: BOC11031.30BaThCH aalcoHom Bpocrepa. 
131. Flocrpofire crony H3 cl'ororpacpurecion IlaaCTHHOK, npomaseAHre c Heti 

upoerbm 011biTbl HO noanpliaamm H ormance HX. 
132. Ilortmrafirech copeAeaHrb nonpHaaHmo aygers Comma, orpaHmHHwx 

OT nememocrm 130/1b1. (B xaxoe Bpemn Alm noaApHaalma 6yAer maxeHmaabHoH?) 
133. 01111CaTb, Hal( MeliSHOTC11 HHT9HCHBHOCTH 4 B 4 B mune, OMICaHHOM 

Ha CTp. 307. YlCa3aT13, B gammen', 11090319HHA, npH Horopms 4=0, HAM 

4=o, WM 4= 4. 
134. PaceguraTb arteprypy normal, Hao6pmemuirx Ha pme. 218 H 219 (CM. § 98) 
135. Pacomrarb ABosnompeaomamoume 11113Mbl H3 HeaaHACICOCO umara, 

Hao6paaceimme Ha pile. 222, Amemme yroa meny aygamm B 5°. 
136. KaHoli yron pacsom(Aemin Aaer ripHama plc. 222, e, mut gammas: H3 

110a0BHH 1113H3Mbl Hmeer 1113930114J15110111/1 yroa 30°? 
137. BerpoBoe cregao H 41111361 aBTOM11811111H caenama H3 noampoluta. KaK 

AWDICHIA 6131T6 paermaoseHm 9TH 110/151p011,13131, 4T06131 moSep mor B1199ThAoporY, 

oceeuxempo ceerom ero (ppm, H He mum, OT ocaeHamomero Hamm (pap 
BCT13941191X mama'? 

Omeem: B crexae H B cpapax. Bees maunm craBar Hoaapoffau rag, groom 
raaBHan IMOCHOCTI3 Hx COCTaBalilla yroa B 45°- c ropuaoHrom. 

138. rIpocreAmmti HoaHmtaaloomual 4mromerp yerpoen caeaymamm o6pa-
30M (pile. 470). 039T 4epea maaoe imaapanme orsepcum, croponm xoroporo 

Pm. 470. 

 

opHempoaaHm n0 raamimm ILIOCKOCTRM IlpH3M61 pHc. 222, e, sasses Ha sty 
npuamy n aarem paccMaTpnaaerca gepea HHKOab. lipH noAxosnuoa pasmepax 
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YINPANCHHHH11 	 731 

oTeepenn H Tioanpuannomnil nptnmu Hepe3 11111(046 BHAHM 	conpmtacalo- 
Lumen HaaapaTa. 	noeopanneallin 	COOTHOIllelthe ocHemenwereil 9THX 

TcHaapaToe memieTen. 
a) nom wawoil opllewrauffit N OTHOCHTeXE.H0 W o6a wriaapara 0.1:0013KOBO 

oceenterni: ecall naaaloung eller ecTeefeemnift, ecall naaanunit eseT HartapH- 

30Bali HAWN, OAHOCI H3 CTOPOH KBallBaTHOTO OTBepCTINI, HAWN, aHaronaan OT-

eepcnin? 
6) Caer, NaCTHNHO I10.101BH3OBaHMarl, C HannaHaennem HOXRpH3341411 BA0J113 

OAHOR H3 cambia naoncocTeg ripinmu W, naineT Ha npH6op. Kaxona efenem, 
noaupHsalum (A), ecall paaellenn nonefl cooTHeicTsyeT nonopoTy 1011(0101 Ha 
yroa a OTHOCHTeJMHO yxa3amnil IMOCKOCTH Holman W? 

Yxasann e: Cfenenb noanpinallua onpewenneTen wax °TH.:minium pa3- 
HOCTH HHTeliCHBHOCTeit (if P), FICKIATM30BaHMAX B asyx B3aHMHO neprietun- 

-P 
Tcynuplimx Hariparnelmax, K 0011110f1 HHTCHCHBHOCTH(/), T.e. 

Onzsem: =— cos 2a. 
OrtpeAemin a, ecau cTenen noasipTnalum puma 200/0. 
139. Ilowa3aTean apeaorsulemm AAA pamnimut AAHH BOXH B HCIMHACKOM 

mnaTe H Hewn npineanni caeayounil Ta6aHHe. 

, il•KHHa BOAHIA 

HCRaHACKHil MrtaT KHapu 

no no ne no 

6870 A wpacHmil 	 1,484 1,653 1,550 1,541 

6560 A opallaceemii 	 1,485 1,655 1,551 1,542 

5890 A acenTnn 	  1,486 1,658 1,553 1,544 

5270 A aeaemln 	 1,489 1,664 1,556 1,547 

4860 A roay6on 	  1,491 1,668 1,559 1,550 

4310 A CHHe-010.11eTOMAN 	. 1,495 1,676 1,564 1,554 

4000 A nnoaerounii 	 1,498 1,6t33 1,568 1,558 

BbINHCJIHTb, wawa TOXINHHIN AOANOMI 661TE. (1.1aCTHHKII H3 KIMpLM N H3 

HeaaHacworo tunaTa, aaa Toro Tuo6r4 OHM AVIA paantax AMIN BOXH CXyHOUTH 

IMaCTHHK011 	BOJIHM). 
140. Balmy TpyaHotrll Harorcumemn CTO.ab TOHKHA IlnaCTHHOK (cm. ynpaac-• 

Heinle 139) palm-mann npHmermfb IUMCTHHKH, amine paaHocrb Twin, palmy° 
, 	1 raccninaTb Talmo Tunefully H3 Hamm aTTH k =5893 A °Kerma 

usei, c Tem TiTo6b1 ee TOXIIMMa 6Taaa OKOAO 1 ADC KaK OyAeT neaciensarb 

Taxan naacTmma Ha elmoneroHne .rtyAll (A =4000 A)? 
141. 061.51CHHTb, B Hem HeauroaHoeTb npllmeHelma TOACTMX xpneTaammet 

CIOIX HaaCTHHOK B 1/4 k (o6panab aimmatum Ha ancnepono paaHocTH noxa3a-
Tanen npeaomaeHHH, T. e. Ha anucintoers paattotrx nowa3aTeaeit npenoraeinta 
OT AXIIHM BOXHIA). 

142. PaccmorpeTb 110ABO6H0 BOI7p0C 0 NOArIeHHH .4S60/1 H npasoil xpyro-
Hon no.npuannot, Kaworo wapatrepa noaynTrren ITOXSIBH3a1THR, eclat TOXIITHHa 

xpacTanallnencon naaennum TaKOBa, NTO ona coo6uner paalloeTH wom, part- 

HYTH 3/2 k? 
143. noapo6no pacem0fpefb, RTO innyTurren, een eemeemanunta cseT 

Hamer Ha wpucTammencylo Tmacmincy, AaCTHOBTII Ha IMaCTITHKy B 1/4 soma, 
Ha IMaCTHHICy B 1/2 BOAHM. 

47* 
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732 
	

YnPARCHEHYM 

144. Bum non nponaaoAcTne onbiTa Kinra CHAT, npoxonatunfi woes Aae 
IHe1111, ITOJIRpH3y8TCA 80 B3311MHO nepnetuumpmpHbm 111IOCKOCTAX (Hanpamep C nomoutbio COOTBeTCTBDOIIIHM ofipaaom pacnoaosemibm HOKApOHKOB), TO HHTep-cpepemma He ;monolama. 3TOT H3BeCTFIbIrt MINT Aparo — 41)peHen H331381I/ie awropm BHKOH3M8HHIIH, pacnonomm noese ()deux witeil xpacTannutiecxym 
naacTnnxy, raaeHme Hanpamernin xoTopoR comananH yron a 45°  C xancamm 
H3 Hanpaenemni noaapHaawm o6oux HHTempepappoupa nytmoa. B peayabTaTe 
o6paaoliaancb ImTbrpe BOJIHM OKHII3KOBOA ammurryam, y xoTopma nonapno 
IIKOCKOCTII xone6amm coanaaaam (aHe BOAHM C Hoae6aHafimm B nepaoii raasHoti 
IIKOCKOCTH HplicTaanmecHoil IIKaCTHHICH, /we BOK/IbI—C KOKe6KIIHAMH 80 wropoil ramoil HROCKOCTIO. Tem He meHee linTepOepenunH He na6noAanoch. 14HTeptpe-
peKnoHn3n KapTpma He I1011BASIeTCA H HpH paccmarpmaawm ee Tlepea HHK0111. 
211060i4 opHeHrawm. BTO aoxasmaaer, 4TO ileac, He CHO/MITCH K o6pa30aamno 
asyx merepcpepemmoHHbrx Hainan C maRcHmymamn, cmemeinnom Ha Hoanoloem 
H noaapHaoHammmut BO 83311MHO nepnesumgaapHma Hanpaaaemmx. 

061.51cHnTa na6nmenne Aparo--(Ppenean. 11To Heo6xoAHmo cAenaTb Ant 
Ha6anaerma HerreptPepenum? 

Omeem: 14HTeimpepeHmin Ha6moRaeTcn, ecnu caet naAaxnunn Ha waif, 
npeaHapwreabuo caenaTb IIKOCKO-OOKflpH3OBAHHIAM. 

144a. (PpeHeae ofiaapyama, tiTo caa6o npenomasnonlau nnacTima cepno-
KnCROli B13138CTH He o6HappammeT Harempeperamomma Hama, IOTA H3 Hee 
BbIXOKAT Jute HOKIN C paaHocmo xoaa 0110110 2 — 3 KJIHH BORN. 061,31CHHTb 
naneHne. 

❑ pume ti a H H e: Ha6moaelme 43peHean cram HCIOKH6IM Mn nocTaHomn aHamenaTux OHUTOB Ppeuein H Aparo (CM. § 99). 
145. 143o6paaHm cxemaTnifecAn Ha gepTexce xapaxTep nonnpnamin ceeTa, 

emmeamero H3 AomilexcaTopa Ba6HHe, npn HOMOIKH menox,xpy)xxoe H annHn-
con, Ha xoTopmx o6o3nageHo HanpanneHne xone6aHH1ik. 

061:2CHHTb, B Heht 6yaeT paaaatme ;ma xpacHoro H tpnoaeToaoro CBeTa. 
146. Hawse Karma, Ha6aloaaeman npn npoxonemm 6e.eozo saamum-

geocH HOJIllpH3013311HOM cam 4epe3 aomneHcaTop Ba6nHe H HHKOKI:a 
147. lloabayacb Ta6mmeii, HpHaeaelmort B ynpaHcHeuHH 139, onHcarb Hap-

THeiy, Ha6aloaaemylo npn npoxmaaemm HAOCK0-11011ApH30B3HHOTO CBeTa gepea HaapHeabnl KAHN, yron npH Hepunme KoToporo a = 5'. 
Manpaenenne ocH COMAK8CT c pe6poM AA , pacnonoweinium nepTHAanbuo. 

nIOCKOCT6 HOKApH3AHHH HAKAMBACCO CB8T8 COCTABAReT yron 45° c Hanpanne- 
HHem OCH Anima. CeeT moHoxpomaTHuecAHR: A = 5890 A. 

Rath cxemanmecaHfi tzepTeac Hartpaaaernoi KOKe5311H11 cam, abaoHamero 
H3 Hama, H pacctmram, Ha Haltom paccromnm 6put aexoTe mecTa upasoa 
HM71'08011 TIOKAH1133IIIIH. 

148. OnncaTb paanntine B HHTeMepemmoHHoil KapTHHe, na6amaaem041 
B Capin nomeukeHem meziay anyma cepetnemimma noaapHaaTopamil 
CJIIOKIA H icytnac CArIar4110 CO6p311H6IX TOHKHR AHCTKOB 	 HMeiou4ux B CO- 
soKynnocm Ty ace TOnnIHHY , 4TO H TIJIACTHHICa. 

()MUM: B eHytme IlJtaCTHHOICD HOT MAMMA H311113BACHHA. 

149. OrtHcarb xapTimy, HoTopan KOJI3KH3 H86310KaTbC51 B napaaneabnbm 
'Irma npn nomemeHHH meacay expentemmimm HHKOKAMH HABCTIIIIKH, ampeaaHnofi 
H3 oaHoocnoro tcpucTaaaa napaaambHo onneleciton OCH. I-1TO apeman; cum 
[Taman nnacTnnxy, cum epainaTh aHanHaaTop? 

150. KomrteacaTop Ba6HHe — Coaerma ycrpoeu B BHAe naocHo-napatrteabHoR 
IlKaCTHHKH ti Ikon KAHHbett, Bblpe33HHIAX H3 xsapua napaaaeabHo OCH. TaKHM 
06p330M, KJIHHE,51 06p33y1OT B coaoHynHocrn nnocHo-napaaaeaeHyto 'mummy 
nepememioit TOKIHH1161, npn4eM B HOCTOAHHOI,I H nepememibm rmacTmmax 011TH-
4ecKlie ocH Hanpaunenw nepnenApacynApHo Apyr K Apyry (pm. 471). 

PaccmorpeTh AeRcTnne Taxoro HomneHcaTopa.KaxoR arm 6yAeT Hmem  none 
npm pacnonoweinin AomnescaTopa Ba6HHe --lamella no cxeme puc. 2 27?  

Onteem: Curler-lb 9.71JIMITHHHOCTH ornmaxoaa Ha 8C8M none. 
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151. B03MONMO J114 nonyKenHe HwreptheperunioHHoil Kamilla HO cxeme pHC. 301 

npH 21x16011 TO.1111MHe HcaaHnocoro imam B 6eaom cum? Bb1HHCAHTTD pa3HOCTb 

Kona nas 11.113CTHHICH Hcammocoro man, empe3anno5 113- 

pannummo OCH npH TOBIIMHB 5 Atilt. clpH KaKHK TO.11110113X 

BO3M0)1(110 1136AIOACHHB purrepOepemum C. puma amnia, 
HJIS1 KoTopon k/A/. = 400 000? 

152. floanpHaanHoHumn moHoxpomaTop Byna, ocHouan-
MAR Ha aeaeHHH smcnepcHn noKasareaeil npenomneHHH, mouceT 
661Tb ocyrnecTeaen no cxeme pm. 472. llonapHaaToP N1 noeep- 
tin Ha yron 45°  OTHOCHTeAbH 0  f.11313/161X nnocicocTeil KpliCT3J1- 

na K. npH nonxoarniteil TOJIIHHHe Kpncranna nee 63 1.13KHe BHH1414 

1361NArt 143 Hero ROJI11pH30B31111b1M11 apmenno, H npuTom HORTH 

BO 8331/MHO nepnenntucyaupriux 41.110CHOCTAX. COOTBeTCTBy10- 

11111M pacnonmetmem N2 palm H3 flux 6yBeT nowm non-

HOCTWO aauepuoHa, apyram —nponymena (moHoxpomaTop). 
(B BeACTBHTBJ16110CTH moHoxpomaTop Hmeer 6onee caonatoe 
Krpoctcreo.) 

a) Dental crier Hanpaenuerca 'tepee molioxpomaTop 
Byya Ha HtenK cnetrporpa(pa. Kan BIATJIHAFIT mem? KaKne 

inmeneHna npousoilnyr 8 cneicrpe npH nosopoTe N2 Ka 90°? 

Omeem: Cnerrp COCTOHT Hepenpounucca Temmux H CBBTAMX 110.11000K; 

npH nosopoTe N2 Temtnae H cue-came 110AOCK14 o6mertHeatorca mecTamH. 

N2 

 

17namg C napamu 
twmpue 

Pnc. 472. 

6) Pacourram TO111011y KpncTanna K Keapna Han ucnannocoro 111113Ta, 

nossoamornero pasnenum nee 6nH3itne acenTme 81411 11 11 MIMS! D1 = 5896 A 

H Ds= 5890 A; noKaaaTenn npenomnemin npHeeKema B Ta621Hne. 

T14111142 

VIcnaintatHii lunar K Bann 

ne  no  ne  no  

Di 	1,48654 
D2 	1,48652 

1,65846 
1,65843 

1,55338 
1,55335 

1,54423 
1,54420 

153. Kaxoea 6yneT 110CJIeli0B3TBJ1  1,110CTI,  aBeTHMX Konen up( Ha6nionennn 

Hturepckepeinum 11021HpH30113111161X Aria B cxonautemca cam (cm. pnc. 302)? 

rne Tecnee pacnoaoatema Kosbna, B Relive KapTtnna 	6numte x neplicimpnn? 

154. B npenmempoutem onbtre mennty 	H N2 nomemena nnacTinma 113 

HcnaHnocoro unarm TOAIIMHOri d =1 M.H. Onpeneaum panHym nepeoro, Tpem-

ero H 
itecaToro cHeTamx Konen nag Kpactioro nem (A. ---. 6870 A) n 4moneTo- 

novo 	4000 A). 
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734 
VIIPAHMEHHA 

tlro 6y4er H 36111033Tbal B TOM macre 11A3CT0HICTI, me CIPOTOKAT arm, nepe-cexaronutece c OCWO 110A yrnom 30°, 45°, B cane monoxpomarnmecitoro arenroro caeca (X = 5890 A) 11 B cnymae 6enoro cseTq? 

Cuopetrb ceeTa 
155. Bbl4HOIHTb BeJ1144HHY a6eppagen, ebrabmaemoil eynzomnum nernmeHaem 3erann, Ann mecr, umpora xoropmx p Pam 0°, 45 0  H 90°. Boamonow aH Ha6m- Reyna $1811eHH4, ecan onpeneneene yrna aim yeT3HOBJ1e0H0 170/103KeHHRI 3Be3,361 MOWHO BbIKOJMETb C TO4110CTMO KO 07,05? 

O 	 21.R cos cp .  nzeem : tg a 2(--- —
v

,r tie v --= --, R = 6400 %.m — paAnyc Sewn, c 	 T T = 24 — nepnoR spawner! 3emnn. 
156. Bb140C.314Tb Heaney rim a6eppawnr, ecnn Hanpasnenne Ha asesny cocraanner yron +'c Hanpateneanem KBHMe01111 3eman. 
° 	 v 	sin  + 	vain + 	v mem: tga ,---- 

	

	 -,--..t; 	 , Le5o — .0 I. 
1 + — cos 

c 	v 	 c 	c + 
c 

157. BIKBeCTI1 C0013My.Thr KIM onpenenenes cxopocre meta no merony ape-
ph:Baring H no mercury apaararourerocn sepicana, puma, ware 

Kalunge Heo6xo-AMMO 311.3Tb 03 °num Ana normal-mune merona. 
158. B OKHOM 03 011bITOB tH30 paccroanne OT xoneca no aepHana 66130 10 1CM; K011eCO }men° 720 3y64oa, IT yrnosme CICOpOCTH COCT3B.31111H npir Hem-

pex nocnenonarenbebtx nctreanoserminx cooraercreeneo 326, 457, 588 n 719 pa- 
allaHOB B cemynny. Bb1411CJIHTb CKOpOCTb caera• 159. &mean cbopmyny Panes ananwrierecan, 11033034 H3 paccmorpenrur nmnynbca Ham cynepoomont deyr 6.4U3ICUX no annHe moHoxpomarntrecxxx BOJ1H C 0311113K0B011 amrurrynol: 

= a cos (mit kix), 	(0t+ (02 
2 

✓2 =- a cos (0)21 k2x), k)k2  
2 

Y K a a a H H e: cPaaosae cxopocrb mover 6brrb onpeReaena xax CxopoCTb 
Ha6monarene, Hayinero BpoBeHb C Her/amain-la cpaaoli, T. e. H3 ycnonan, 4TO cpasa HM3041013: V = w/k; rpynnosaa cxopocrb ecrb CKOpOCTb ria6annarenfit muter° aposenb C He 143MeHHOil araruurrynoti, T. e. onpenennerca H3 ycacumse, 
4TO amrunny ;la HOCTOHRlia 1(11= 

dk)'

do)  

160. Bbl4HCJIHTb rpynnoayro CHOpOCTE. Haft pa3/144461X 3.3KOHOB KHCIlepCHH: 1. v = k (const) (Henucneprripyrouran cpena, Hanpemep asyxosme Hamm 
B aoanyxe); 

2. v = kA; 
3. v = k (BOAHN, amameaemue ea nosepxmocre aonu canok reatecre); 
4, v 

Y>, 	(Hannnasprime 13011HW Ha noaeparrocrn imam); 

5. v =-- (Boatim ;Tx H31H63111111 yrtpyron ILlaCTHHICH). 

161. 14amepenne ancnepcan Ana cepoyrneporia ;wet 

npn k = 5890 A n = 1,629; 
--= 5270 A n n 1,642; 

I,  A = 6560 A n 1, 1,620. 
Haire COOTHOIlleffile 41 3308011 x rpynnoso* cgopocreii. 
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PBC. 474. 

 

SM PAWNEHNSI 735 

  

162. HoganTb, mro nacarenbuan H Twine = ko amok' v .74 (k) (v — 
(pumas! cAopocrb) orceicaeT Ha ocH opAHHar mom 	rpynnowit cHo- 

pocm Ana 	Ao (rpagnmecamft maTon apempecra) (cm. pm. 473). 

PBC. 473. 

 

163. C icaxofi cHopocTbm AonlaeH exam awromo6HaHcr, mro6mcnyTan xpac-
UNA cHeTcHpop c 3eneHtim (aHeanoT o ByAe)? 

164..Bommmo 	na6mmenHe ameHna bannaepa, ecan HcromHHH Hcny- 
mounioft cneArp? 

165. a) BO3MOACHO 	Ha6nioneHHe amanita Aonnnepa Ha Kauaaoaux nyqax, 
cum Hmeerca cnempocHon c npH3mcal H3 THA:enoro cpaHHTa P18) c Anima 

ocHonamin 5 am? CHopocrb KaHaammx macing 
v .= 5 . 107 eAtleem. 

6) Kaxylo peniericy Han° HmeTb, 'mom Ha6monarb 
mlieperr /ionnnepa Ha 'oilman:a nyqax pcaaaHHoil 
cHopocTH? 

166. (Imam, (Ito H3 (123A) unman. otiopmy.am  
apeo6paaosamia Ana cacTemm K: 

x' H-ve 	_ 
x — 	y y 

107. Onum Canaria. Hcromum ceeTa (21) 
Ha6monalonu40 *Hoop (B) pacnonosembi Ha nacHe, 
morymem spamanca (pHc. 474). CBeT OT A, pacnpo- 
apaHancb no Asym HanpaHnemoon / a 2 acrpeqaacb a B, AaeT HHTep4)epeHHH- 
oHHym HapTHHy. Ecan Allot 3acTawn. HpaulancH c yraoscal cxopourbw m, 

To soatuumeT Ao6aHoquan paanocrb 4)aa HaTepeDepeaunomibie 110A0Chl cmecrarcs. 
a) BmsecTH chopmyny, nononsuompo onpenenwrb cmealeHae merepcpepen-

Hacamba nonoc; 6) paccquiaTb ycTanoaxy, o6ecnetunnimapo cmemeHme Ha I/4 

ROAOCIA; a) Halm& nonHong 6131Tb npenenbable paamepu (2S) NCTONNYIKB A 

onHcaHHom online? 
Omeem: a) Boamonuaa paaHoub xona = 2R • 2nn • T, rne R—pannyc 

cHerotioR opombi, n--mHcao o6opoTon Amica cexplAy, T == -----epems pac- 
,c 

npocTpallema ceeTa or A no B. 

e +?x' 
z — z ', 	

fi -JP 
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736 	 YIIPAWHEHIHT 

4nn Pima, 	—
c 

• ER 2  = 4RnF 
rne 1= nR2  ecrb naomam, ofieraemaa comm. 

6) A =--- 
4 

	

	16n
• nP = — -= 3 atl• ceic – i Ann k =5000 A, T. e. HpH caopocm 

c/t 

1 o6opor e ceayHay ananterp 	HOZIEBH 661Tb °KOZO myx merpoe; ape caopocrn 10 o6/cea —60 am. 
a) 2S<0,15 p.  
168. °num Matinenbcona— ra/IR. Manacabcon ocymeamta min Canaan, fictioabaome B Enema spamamateroce amen 3emalo. Onnelemot9 xoa ayqa 

OH MANTRA rem, YTO 3B.110)10.11 ITC% 3emaea Ilenapexyronsnmx 113 smayHpoemmux 
Tpy6 4nR npeaoxpaHemul /cam ayqa or rentneparypnbtx aale6amiii mammas: 
npeaomaeme (pHc. 475). 

PHC. 475. 

a) BWHICHHT13 pa3mep nepnnerpa rpy6, npeanonarm aoHry_p aempanntm 
H HpHHIIMaTI BO BHUMBHIle, 4T0 OIMIT lip093BO4TITCH Ha mapore 40. 6) Kamm 06pa3om HONCHO 0601bm aarpymeHHe, CHH33HH0B C Hesomoat HOCT610 H3MBHATI3 cmpocrb mauteme 3enaa? 

Omaem: 06xo4 no maaonty H 6ommomy aoHrypy. 

44opmyam OpeHean 

169. OtIpB4B.1111Tb Ha(11351HCBIIHOCT6 martumoro 110.Y51 ceeromii B0/11161, ape- Heoperan noraolneHmem e armoapepe (Hanpumep Ha rpamne aemHoil 
8TMO-c(pepm, rite coaHetrtme nocroamas paella 2 scan. CoaHequan HOCTOHHHBH woe,  Zenner KOHIPleCTBO meprint 3a 1 MM. Ha 1 8.42). Omeem: Ho  = 0,024 vertu. 

170. Kamm amrtaHrpta Hanpliacemocrn marmumoro (10.1111 ceerosoll Bound B mecre H3o6pamemul Comma mit HOMOLHH 06-begnma OT almapara taa (c OTHOCHTB)1431114M orsepamem D: 	1:2)? (Yraosoll aHamerp Comma „c-Shoo  paanalm. floraoutemtem B armocchepe mom° npeueopeqb.) 
Omen Ho = 0,024 X 50 = 1,20 spereaa. 
171. Hyenas ycaome Ha rpamute, emeecm 3a1(01161 orpamema, Hpeaom-nema H cOopmy (PpeHean 
Yaa3 a H H e: flpHIIHR BO BHHIHHHHe apammo 3HBEOB. cOopmyaHpoHamtoe. B nacre, H coorHomeme 11= 	Hanaem (ecau yram w H OTCYHTLIBB/OTCH 
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Hascrpeny Apyr Apyry): 

(Ei, sin 	R 2, sin +) = T2Dp sin x, 

Bp cos — 	 COS 41 D p cos x, 
're-; (Er+ Rp) -1/72'D P' 

E, R MD Cyrb 4)yrnount KoopitimaT spemetut, a minima 

E = 	_,_ 27c (A 	x sin op z  cos cp) 
sm 7 I 

R Ro sin 2n (t — 
x sin + z cos th 

' 
27‘ 	x sin x z cos x  \ 

D D sin (t 

	

° 	T 	 Vg 	)• 

Tax KaX npn z = 0 }worms Ha gammas AOMX1121 co6axmtarsca npn aio6om x. 

sin 9 	sin + 	sin x 
TO spasm° 66ITI, 	 — 	T. e. 

	

V/ 	V2 

IrP —3aX011 oTpancetins, 

	

sin 9 	vi 

	

sin x 	
— aaxon npeaosinenns. 

110263p4Cb 9THM41 COOTH0111211145144 mums 9, + b Haxoanm 43 TIMILleTIP4- 

BCK2HHIIX ypasnemifi cpopmptia (1312211CAR. 

172. BmsecTH 4)opmyam cPpeneas Ana marimmoro sexTopa nccaexosars 
sonpoc o COOTHOLUNH411 4)aa naxamaeft, oTpaixemtoil 	npenordnelmoii Komi, 

B 3aBHCHMOCTH OT HOK213aTO.1151 ripeaomaeints 14 yraa naiteHns• 

173. Hata 43 4)opmyam cDpeitean amnanTyAy oTpaatennoil n npoxoAnineil 
BOAHbl npn nop.maxonom nanemm• 

YHa a an me: PacHpbab rpnroHomerpnyeaine esipmenna, Hamm n=.
- 

2 
=Omeem: R.— E—n

n—
+1

1 D E n 	1 • 
174. &mean smpastenne Ann cTeneim noaspimatum nposomunero cseTa 

npn naxemin nox yrnom Bpsompa. 
4n2— (I ± n2)2 

Omeem: — 

8131411CMITI, CTN11211b nonnpusannH MTh npoxoHotexim mem non yrnom 

Bimocrepa B HoHy. 
175. Yroa mewxy TIAOCKOCT1,10 K0.226a4144 nonpnacmaimoro clam 11 MAO- 

CKOCTE.10 titanium Ha361BaCTCA aeuxymom none6anHa. 
Ryas Ha HIIHnerrpnw naHaer noa yrnom 9 naocxo-nonsPitaosanustil met. 

c aanmyTom a Tax, 4TO ER/Eir= tg a. ripm oTpaaminut 	npeaotaneimn cseia 

11120430riKeT 40B0pOT IVIOCKOCT11 noaspuniutn. 
06'bRCHIlTb nimenne 13614PICKI4Tb, noassyscs cpopmynamn cPpeHeas, aaustyy 

npesomnenHoft 80.11Hbl (B) asmmy4 otpaacetwort BOAHIN (p). 

Omen: 

Esd- Rs = Ds, 
IrTI:(E, cos 9—Rs cos +). lii;Dscos x. 

lreT(E, sin cp ± Re sin Or- 

sin = — nepetim K npeaeny npn 	7.=- O. 
sin x 

4n2 ± (1 ± n2)2 • 

cos (9 —  x) 
tg p cos (9 x) 

tg a, 

tg = cos (cp — x) tg a. 

CMbICK meet max B asipmenim aanmyTa? 
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176. 011pe*nanny cienenb 11011Hp113a1111H cam npu npoxonolemm lam yraou SplocTepa Rapes CTCHly H3 115ITH CTeKA/11011.1X HaaCTIMOK, nogaaaTeab npeaomae-H101 goTopmx pasea 1,5. 
177. floKaaarb C nomonwo Oopstya capenean, tiro HROTHOCTI, ayRacToil saepran u (sReprna eAtoomm oftesta) nponopoitonasbna KBaApary noxasaTeaa npeaowtemm cpeara. 
Y g aaa 	e: CpeAa nplimusaeTcR newicneprappouteii, rag tiro rpynnoaaa CHOpOCTI) (CHOpOCTI3 saeprau) coanaAaer c 	JIOTOK 9HepTHH CHB03b naoutaaay F, commis:atm yron a co CKOPOCT&IO pacrwocTpaaeinta streprzus C, eCTI, W = F•c• cos a • u. ❑a0THOCTb sneprila nponopanotranbna KaaApary nairryam, TaK in° 	P • c • cos a • kE2  H W, F • c • cos a • kR 2. ❑pa npoxomfAegan 4epe3 TpaHlIlly HMeeM HOTOK BO aTopoll CpeAe 

Wd We — Wr. 
PaClIeT OCO6eHHO HpOCT ARA Hopmaabnoro Ha4eHH51, a liMeHHO: 

Wd-= W e — We r- FekE2 — POR 2  = FekE2  (1 — R2  

IlpHMeHHIT (i/opmplig (apexes)] Ana nopmaabuoro naaem4R, Hews!: 

Wd= F • ckD7in F • —e  uu, T. e. ud  kD 2n2. 

178. Hokum C HOM01111310 Oopmya clteneaR, trro ROTOR naAaguneil map-pasen epode 
HOTOXOB orpa:KeHH011 H flpea0MaeHHOil (3aKOH COXpaHeHHA 9HepTHH). 

Y K a a a H 	❑Oab3p1Cla pe3yabTaTaMH yripaguiemin 177, paccsmTpem 114- Kizonnoe llaaeHHe OT)Teabli0 AAA S - KOHHOHCHTI,1 H Ann p -xomnoaelma, flpHHIM BO ce'tenue naaarolaero, oTpEneanoro H Ilpea0MaeHHOTO HOTOKOB. 179. PaCCYHTaTb TO/1110fily H HOKa3aTeab Ilpea0MaeHHH 11013epXHOCTHOTO 011011 Ha CTelCae (n = 1,5), CHabH0 CHITHCalOtHeTO OTpalKeHtle AAA aylleil a = 6000 A flpH HopHaJILHOM IlaaellHH. 
Y K a 3 a H H e: HHITHCHBHOCTH ay4eli , orpaxemblx OT Befalleh H Marna rpaHHI4, 40.111KHbl 61,1Tb 6.11113101 HeSay C060171; pa3HOCTI, llOaa aoaaam co- k 

traBalin  
2 ' 

Omeem: n 1,2; d = 1250 A. 
ISO. BaeAelme gostnaegann aeawnas tram o6aerRaeT staTestanmeacym Tpagroagy sonpocos B HOJle6aHHHX H BoaflaX. B OCHOBe aelaHT 410pMpla aliAepa 

eiT 	cos cp 	t sin (p. 

AeliCTBHTeAbliall H MHHMaH 4aCTH sroro BblpalKeHHH B OtTlellhHOCTH Ilpea
■ CTaBIIHIOT C060(1 TpHTOHOMeTpHlleallle (pyHICLUM, IlMe1011111e 111Hp0X0e Hue B BOIlp0CaX goae6amin. Tag gag 6086111HHCTBO staTesfaragemx onepawdi 

nerve Ilp0H3B0/THTL CHOKa3aTeablIbIMII CPyliKHHHMH, Here C TIMWOHOMeTpHlleCHHHH, 
TO pallHOHaa6H0 BeCTH B1,14HCaeHIVI TaKHM 05p33011: BBeCTH BMeCTO I(OCHITyCa 
Hall CHHyCa HOKa3aTeablly10 OTIIKItY110, HMell B Daily 11010A1.308an B KOHIle KOH-
HOB ee aenCTBHTeal,Hy10 (Halt MHIIMy/0) 4aCTb

. C 9TO11 HOI(a3aTeabH0A 4/HKItheA 
IIPOH3BeCTH He06X0AHM6fe Bb1411CaeH1151 H B KOHLle BepHyTbal, eCJI14 9TO He06X0- 
IMMO, -X Tparonomerpnriecwar tpywomms, aaRa AeficTanTeabaylo 

RAH 110111Myl0 was. 
&am p = rot, TO el, = elect 

mower nao6palKaTh rapsiownecKoe goae6anne c nepRoAost T(0)=-• 27:10, a ei(wt -71')  — rapatomstiecxylo away, Ilayllly10 B/40411 OCH X H oOna4alontylo aaHHOrl BOatal 	= 2704 
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Bmpaatelthe z = C • eimt  =C cos mt + IC sin wt Hao6palitaer acoze6aHnes 

c mutiny/la C. 
a) BentHama C mconeT 6b/Tb KoMnneKCnon. B TaKOM cayHae aseaetine ee 

poirbmaeT HaHanitylo (pay Hamero noae6anna. ABACTBITTeAbH0, ecan C= 

a ± bi, TO MO)KHO 1113BACTaBHTb C reia, T. e. z = fel  (wt.") , rue r — 
Han (aeacTairreabHan) amnauryaa, a S — HaHaabHan (pan. Finn aTOM 

a = r cos 8, b = r sln a, 

T. e. 
r 	V'et2 	1/2  , tg t 

6) Ecan C = a± 16 — KomnaexcHoe mica% To conpancenHoe emy Httcao 

Cs= a — ib. 110Ka3aTb, 4TO HeaapaT AerICTHHTUMHOri astrunnynta 79  (1111THHCHB-

HOCTb) pattHaetcH npottasettetuno somnneHaloil ammurrynst (C) Ha conpnateH- 
tiro C Heft (C*) 

C•C* 

B) Ilya() IKOMILIICKCHaSID amnatana C nmeet BHA 

a ± ib  
C A+ tB 

li a
2  + b2  

ti oxasaTb, 4To aeAcTsHreasnaa amnaitTpla r = 	A2 + /32' S 
 a aaa t onpeae- 

antral coorHoulettnem 

a+ tb 	 S 	b 
r) 110Ka3aTb, 4TO eCJIH C=— TO r = 1; tg 2 — — -- 

a— ib ' 	 a 

181. rioxasareab apeaomaeunn aamaaa inset 2,42, aHaTaca —2,535 (Han 
oasnotooeHHoro arta). MCOKHO JIM npH OKHOKpaTHOM ROJIHOM tairrpetutem °wa-
x:emu' Ha strut maiepHanax ocyutecnitts spyrospo nonapHantwo cneTa? Pac-
Gilman Heonxonumpo citopmy gym H naTs nonHylo cxeMy onbrra (npeneoperan 
anocuthat artertpenomneHnem). 

°mum: LEAH anaTaca th= 27°,5 H = 37°,0, 
Ann anmasa oh = = 32°,7. 

182. Ecan onbIT Matmeamnrama--3eaett 11p0H3BOKIffb C InHpoxo pacaoan-

IIIHMCH nyncom, TaK 4TO yrals natteinta bynyt boastue H meumne npeaeabitoro, 

TO MT cOnyopecitetnuut 6yaer amen. paaanitHylo MITHHCHBHOCTb B pasuslx 

}ammo' nyHtsa. KanHe yHacTnn 6yarr 6onee turrefictumbnot H nottemy? (06pa- 
moitarme Ha ToautHuy (payopecnappoutero CJI0H). KaKOB npeaeabHmil 

yroa B carme HoaHoro pacTsopa tayopecuemia? 

183. rionasaTb, 4TO B cayHae ROKHOTO HurrpeHnero oTpaacetnta Rs = E: 

14 le = E2 • 
a 3 a Hit e: 14C110Kb30BaTb }rimming § 131 ?I ynpaacHeHne 180, 6). 

ap 	f s1n2  tp — n2 	°a 	lisin2  9 —  n2  
184. lIcHcaaaTb, 4TO tg H tg 2 

 n2  cos 	 cos la 

Sp 	cosy f sin2  — n2  
H, caeaonaTeabno, tg 	2  sin2  9 

= (a + Ib)(a— ib)= a2  b2  r2. 

bA — aB 
tg aA bB 
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YHasa 	e: ITpriaae 4)opic aam (Ppeneaa BHA 
Rp = sin y • cos y — sin x • cos x 
Ep 	sin yi • cos y + sin x • cos x 
Rs = 	sin y • cos x — sin x • cos y 
Es 	sin y • cos x + sin x • cos y ' 

HCH0.3530BaTI. ycasamin § 131 H ynpancHeithe 180, r). 
185. HaRTH Lamour, (pas (br) naaalonyell Ha merman H orpaaKenimA BOaHla B cane Hopmaamioro naaeinin. 
YHasa Hu e: flpiinas ampaacciono (1353) BHA a+ tb, Haliaem: 

2 (nx)  tg Sr — — 
a 	1— n2— (nr.)2 • 

= (DE) (DE )* 
pa3HOCTI, 

186. HaATH omouleinte HHTeliCHBHOCTB11 0 
4)as (8„) naaaionyeti Ha 'dents H npozoHanieh BOallfa cayHae Hopmaabnoro 

YHasana e: Licnonbsoaan 4opmyay (128.7), Hafirit 	= A • efea. 
4  ()mem: ,12 	  tg 8, = — 

(n 1)2+ nhg ' 	n +1 

PHc. 476. 

187. COCTaBlffb rpagnilth nanaangefi, otpancemioil H npeaomaeHinsfi Bonn (camir 4)as H COOTHOHICHHH antriAnrpt npu nopmasbnom naaeHini Rag n 2, (nx)=- 5 H Ann n= 2, (nx).= 0,1). 
Omsem: ARA n = 2 14 (nx) = 0,1 CM. pile. 476. 

Afttlaotponime CpeAbl 

188. rIOKa3arb, 	CHOp0C11, Sam" Ba0311, nopmana (q) 11 citopocrb BH0.116 aria (v) B aHH30Tp0HHOti cpeae MURIA comoomenHem q v cos a, rae a — yroa me)cAL Hanpanaennem Hopmaan N Hanpasaeimem an S. Y 	sank' e: 110CTp0HT6 Asa nom:mewls soaHoriofi nosepxtrocrii, COOTIXT- crepouum /mix 6ecHoneHno 6.41131CHIll voltewram Hpemenn, HafiTH H3 HepTewa nbipancenne ton g n v. 
189. Bb/H0J/HHTb nocrpoeinie nofireHca Ann pasantusix canes mamas 

HJIOCK011 BOafila na OAHOOCHIal Hplictaaa: HOCTp0HTI. nanpanaenHe anti H Hop- Mad! H BOJIHOBLIX 4)poirron o6bnoicuseHHoro H neo6buctionenHoro 	an capiaes, Horns: 
a) BOJIHa Hamer HOphfaabH0 Ha ecrecrnewiyio rpaHb, 
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6) BOMM HaAaer Hopmanbno H ROA yrnom Ha RA3CTHHKy, raxpe3mHyto Hep-

neHAHxynapHo K ORTH4HCK011 OCH, 

B) BOARa HaAaer Hopmanmo H 10A yrnom Ha HilaCTHIMY, empe3armyco 

napannenmco onnivecccoil OCH H pacnononceHxylo rax, 4TO OCb aeHOTT B cum-

CKOCT14 HaAeHma neprieHAHxyaspHo K Hefi. 
aaan e: FlpH nocrpoecum packHoHanxico HpeyHenHHHHarx paanime 

B cicopocrsx pacupocrpaHemcs 061AKHOBHHH 011  H Heo6bucHoHesHoR BOAR. 

190.
OnpeAennrx xliCa0 Hpepmeamlfi, ocyatecrannemmx ycraHoaccori Keppa, 

mix ona nrcraercH or renepaTopa 43CTOTIA =107  24, Amm 	ro er° a -Imam, 

Hamanacemis 6000 	KOHACHCaTOp Keppa Hmeer Amu-1y 1= 5 am, paccros- 

Hue meacAy IMaCTHHaMH 1 	B Havecree IKHAKOCTH B3 HT MiTp06M13011 

(B 2. 10-6  COSE). 
Yxaaacca e: 	pacxere o6pancrx montatme Ha TO, 4TO cricrema Keppa 

He nponycHaer ceera minuet pa3, HorAa pamocrb xoAa flyer! e xolicAeacarope 

AoCruaer Heaton:, imam AAHH BOaH. 

Omeem: 1,6.108. 

M0.1100y0A1M100  Wirifita 

191. Kaxos 6yAer BHA mcrepcpepeHHHoHHoil 	m 	m Haprim, Ha6Aaemoit B mew-

rporp0e, expeuxemcom c Harepcpepomerpom Wamecia, min B OAHO H3 nnex 

HkrrepcPepomerpa Beenefia TOHKan CTHKAMMaff rulacrmca? 

KaK H3MMIHTCH Haprinca 	yeenwiernoc TO/HAHMA RAaCTHHKH? KaK 413- 

meming 
xaprima HpH yrearpe6neincic crexna C 6onxtueti AncnepcHek? Kax 

IMMOHHTCH xapricHa npa nepeHoce RaaCTHHKH 83 oAHoro Hae3a B Apyroe? KaK — npu 

nomemeHHH OAMMKOMAX RaaCTHHOK B paallux rtneHax? 

K a 3 a H H 	YpaHHenHe k - ft HOAOCM HpH Bee,cceHma B OAHO Haim Haa- 

cricuxu mammal d c Hocca3arenem npenomnecius is, a B Apyroe d' c noxa3a-

renem ripenomneHHH 	!weer aHA y = a {IA (p. — 1)d! — (FL' — 1) d')., npinem 

H --Opacipat A. 

192. KaKM1 BHA 6yACT HMeTb HifrepepepecumoHHas Karma (malow-
HHe 191), ecan occHo Ham eseAeHa creenstmas nnacrima, a B Apyroe — cnoii 

napoB HarpHs? Y Ha 3 a H e: 06parmrx amcmaHue Ha mice thacrpoe HameHetme noccasa-

rens npenomnerms napos Hamm BoMMH HOAOCIA nornouteacul. 

193. 1401001 H3 06111,M1 cpopmynu MITHHCHBHOCTH paccemmoro Bu-

se= 
cooreercrepoumo cpopmyny Ans raaoe, commas:num c nepsoHaxanx-

(p 	
n

opmynofi Penes, cornacHo HoropoR MITMICHBHOCTE,  cam, paccestworo 

( 	ip  
comma o6-Hema, 	

1.4NrAe n — noxasarenx npenomneHHH ram H 

N — 4HCAO MOACKYA B eAHHHHe oftema; ra3 CM4TaTb HAeanbilmm; 3Haxemre n 

COOTBOTCTByCT (149.9) 
194. Holman, Oro nonHoe pecueime ypaameaus (149.7) - c Asyms Hpoma-

BOJIMIXIMPI ROCTOHHHUMH comer BHA 
e Bo  sin cot 

r -= sin 00t c2  cos coot ± 
in 	— 0)2 

nepribte Asa %nen HpeAcrasnmor co6ofi co6emeemate xone6amtn snex-

rpoHa, abotpicdertrote. Tax Hax ao ecex peanxtuAx aaAaxax lumens 

Heicoropoe, ROTH 681 cna6oe aaTyxanae, TO minima Asa xnecta no HcreHelucH 

Heicoroporo spememr He 6yAyr rwparx poem (cp. yripaauceme 195, 113 KOTO -

poro 4TO C = !Tommy peUleHHe 3aAatm PAOSHO HanHcarb B mute 

sin (Or e eo  2  

M.

c°0

0 — 
02 • 
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195. I-Iaant 
peweene ypaeneinie ancnepcne npu Hammen aauxantia 

mi+ 	eE0 sin cot. 

(Seem! o6oananeene: g = my f IMO 2
) 06inee pemenee unmet BHA 

	

r = e 2 icietie),2 	r2e- ito,t 	Eoe1°1 
• I m cue 	coz 	„ 0-- 	WI 

rxe 0/ = 	4 —7412 ecrb «macroraz co6creeinforo moae6ainie aatyxaionoro 
if 

g T2 -- _-- 2 snexTpona (nparrenecen co/ 2.......-,-• me, HvO 4T c..,..„ coo; Tax, eanpemep, eas paa- 
peaseneoro nape Na mo ..-- 5.1014, 7 = 2,5 . inn a) Flo ecreneeen xaxoro 'women t amnawryaa co6creeenerx itoae6atnifi nay, Na ymenbunirce e 100 pea? 

Hammen c TOTO HpemeHH, Korn HORCHO npeue6peqb co6cTHemnam KWIC. 6amisam, pemeHmo Ammo lipHaaTb BHA 

	

e 	Eoeiwt  r = — • 
2 	, 	• 

	

M 	02
-- 0) -r103T 0 , 

	

6) Komnaexceoe empaseene 	oseamaer, nip r cammyro no cl)aae OTHOCH- Tell6H0 E. 
thalpa3HTI3 r B mine r -= R • eg (at+ 8) 

H oripexenaTb BerICTBHTenHOe aHatze-HHe ammunnu R H oamir °Imam (6). 
E0 Omeent R =-. —e 
	 tg 6 =-_ 

M 1402 (02)2+ 6)214 	 2 	2 too — co 0 
Tamara 06paaom, exaHr staabi 33BHCHT OT any xanna y H nacrorm, co; xpome Toro, Ha6aroxaeTcH HameneHme 4mam (oxymora Ha 

7Z) zipH npolcaamemm YaCTOT1,1 BUHDRABIOIllefi BOBH61 mepea co6creemmo nacrory en6paropa (co wo). 
196. Haihn empameHne Ana Homnaexamil AnsaexTimmemmil nocrommoil a, HCXOBB 113 xomnaexceoro ananenne Ann r. 

" e2 
"Ha — 

Omen = I + 	 • 00— 0' 	i"'T 
Coomentepouwii KOMMICKCHMH. noxaaareab npeaomaeime ecn, 

n' 1,7 = n (1 — 
rommaa %CM ero (nm) onpeaeamer co6ofi noraomeene BOBH61, tax YTO 

	

-2"—, 	 -Ea) 
S = Aoe ", 	• e 	, 

T. C. crier pacnpocipaeneTca B 	naocxon annex:mita BOAH1A (Cp. § 135). 197. Hakim ampammum AJIR onpetvaentin n H HCXOAR H3 43HYM/X pipe-Bowmen 196. 
Y ica a ann e: 

PanteJIHTb AerICTBHTeAbHy10 H AtHEMY10 tmeTH B eupastemni 4 = n2 (I — N)2. 
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410/ —e2  47cAr (04— 0 2) 

Omeem: n2  (1- -k2) = I ± (0)02 	(02)2 ete ' 	2n2x (02)3 4_ 0212 

T= 
in

198. Cpaemab CRAM (FE H FR), Aeilcrepoulne Ha 9aelap0H CO CTOpOlibl 

snerrpmecHo9  H marmaHort cocrasmnoareft ClIBTOBOrt BOM1131 061)14110A RaCTOTb1 

14HTWICHCTII (npnmem v 6.1014; E.= 	a6c. eA.). 

Sr  a3a 
BHO 

HH e: YpaeHemie .31111/KHEMS1 samapolla B nepBOM ripH6anacemm 

BOHM ElliCaTb, He pnrrmeaa AefiCTB1411 MaTliNTHOR naratourefi Hoag BOalibl; 

CTBHTB3b110, pacHeT, nposeAeHHO B 9TOM npu6aExelw, Roamer, ‘ITO AeficreHe 

marmunofi cocneamoureft 141i3TO)KHO mano. 
FH e H 

FE n'In w  

199. BbIBeCT11 3aKOH noraommuta naocHori BOKHI,1 (3aKOH Byrepa), ucxOAR 

H3 npearmamemm, tITO B caoe KaHHOik TOJILIfliabl (dx)noraoutaeTcH onpeAenennaa 

yam Hummr° CBeTa, K0344141(11CHT noraomerma k He 38.1311CIIT OT 

1111TBHCI4BHOCT14
e nen (3To Aonyntemie nposepeno Ha onuTe B Gam umpoxom 

uHrepaane HirremonmocTeg C. H. BaBNAOBbIM). 

Omeem:_ cil  = — k dx, T. e. I = lee – ko. 

200. Haan 3aKOH CRAM 
(sasficHmocrb or paccTosma r), HefterHylonteli Ha 

)JIeKrpoH enroll nonoamteabHo aapaatennon cipepm Norman, ,B,H(..11.1K. TOMC0 144 

14010,451 113 3axona KyaoHa. 

201. EC.311 	
6eaoro nen 3aAepacaTb o6aacTb arra 01(0110 k= 5500 A, Omeem: F = — fr. 

TO ocTaeundica CBeT 63FACT liMeTb 4HIOAHTOBblii OTTCHOK, nano nepea0AAMH9 

 B xpacHbni Nan CHHHA H HOTOMY nmeHyemmil mye- 

CTBHTeabHhIM OTTemcom• 
Brnompu, Coneitan npeacneaHer co6o9 Aee 

mamm' npaeoro H aesoro )(aqua onpenenemmii 
caoaceHHble, Kax noicaaano Ha pmc. 477. 

Toney/ma MX Taxon, Int B napaanenbHmx HHHo- 
ERR OHM coo6almoT 6enomy cam gyBCTEBITeablIbla 

OTTCHOK. a) PaccIncran Tommy 6HKHapHa H o6roacHun 

ero Aeficreme (npH 1. = 5550 A a = 24°). 
6) KaxaR ammonia anatapHa (D Hnx G) cae-

aaeTcH culla Him Heeaernm npaeoro BeurecTea? 
Omeem: a) 3,75 mall; 6) D mower, 	xpac- 

Hem 
202. Ilapannen baba" nyvalc naocHo-nonaPHaosamun aria nponyacaena Repea 

Hbacoxylo TpY6KY. Hanoamemio caerHa aampHermum pacreopom caxapa. 
B carthe 6eaoro caeca c6oxy 1-m6,11w:tams] pHA BI4HTOBbIX 3141114 11  paaamon 

oxpacHH. 
a) 061,11CHlin Ex 1113011CACOKABHBe• 

6) Kax 3a1314C11T BeA14314Ha mara B1111Ta OT Hem, or HomteutpaHHH pacmopa? 

B) OnpeAemb ammy man Ant weaTmx arm!" WHIN DO npm xonnewrpa- 

HHH pacTBOpa rporrmconoro caxapa 50 44 (ran] = 67 °). 

Sixaaann e: BO3MONCHOCTI, 
Rao:imam sTO noammannotmoe Hemline 6e3 

aliarm3Hprourero mixona cenaea C Tem 06CTOSITeabCTBOM, 9TO B Hanpanaemur 

xone6amoi samerpwrecHoro Bewropa theT He paccemmeTcH. 
203. ORNCaTb icaprithy, Ha6monempo B OCHOBHOM onbrre Aparo B 6BAOM . 

CHeTe. 
Kax ona meHaeTca npm Hpauremm noa0pH3aTopa, atramaTopa, xsapna? 
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204. B 
Heapneeux cnetrporpacpax npnama supe3aefce ma, me6fil caer npname wen &ono onnotecHon out (pnc. 478, a). FlpH 9TOM ece Hie Ha6ale- llama ne6o,abwoe paaanoenHe 4111111a. Ana ero yerpaHeunn npnmeHaior npinmy KopHio, cocraaaeHnylo H3 ay% 11040- BHH, 03 npartore H aesoro Heapna (pHc. 478,6). 067ACHHTb eseeoue Aekrone 11p113Mbl Repro. 

205. YKaaarb Hannue 4.1r1 Mel& rpaabHoro annapara (peweraa, 
HA8- CIIIHKa Thommepa — repHe), neo6ao:an-

5, 	more 11.1111 H361110.11e11101 snexra Bee- maim B noaopoae, B noae, paaHom Pim. 478, 	 10000 sperea. 
206. Paccmorperb aelicreHe meg-

rpnizecHoro none E Ha raparonnqem KOA06RIORUHICR 9ReKTp0H. (Rae IfflOCT0174 paccmcapert cant icorAa Hanpaaae-nne HOAR coananaer c Hanpaaaennem Hoae6anun.) 
Omeem: B orcyrcrene none r --= a cos ov, cAo 	flay On — macca saex- rpoua, —nOCTORHHafl Hea3nynpyroll arab°. 

eE , , HaJIH4HH 1101151 	— o cos mot, 2 	 r. e. rapmomnecHoe Heae6ainte moo c 'Tema" tiacrorog, 
HO OTHOCHTe.MHO HOBOTO HOROBCCHHA pastioaecHn, cmemen-Horo Ha nememny, 3aexcanwo OT BeRH4HHbl Haaolemoro BORA. 207. )7eaeHne mcnycnaHma so36paaeHHoro aroma ecrb 

CraTIICTIPMCKHii up°. twee. aro 3H311117, 4TO VHCJI0 aTOMOB, naapialconax 3a spew dt, nponopuno-HUTU() 9TOMy npomengray HpemeHH (dt) H imcay HaaHtnibix so36pHaeHaba aromoe n. KO9thbliluteHT TipOROpHHOHBAbHOCTH a nantaaerce ee,aanttutoenteio nponeeca. 
a) Onpeaeanrb 4HCAO so36yecaeHingx aTOMOB Hax (prima) spemeHH, noaa-ran, 4TO B Halm/there" momeur (t =: 0) 4HCAO MX pump Ho. Omeem: n noe-at. 
6) Onpeaeserb cpeamoto 

Bp0.409HCHTeAbHOCTb no36yRolemioro COCTORHHR PC, 
YHaaane e: LIHCAO BTOMOB, Hmeloalux Tip0A0.91KHTSHOCTb so36yeulee-Hero COCTORHHR OT t AO t-i-dt, paBHO noe-ardt; o6rHan rtp0,1101111CHTMJMNOCIb 

Horo COCTORHHR 

HM3HH 9TOR rpynnbz eCTb Thoe—utdt. CpeRHYIR Hp0AORIKHTeabHOCTb ao36yeozeH- 
(X> 

i Inoe-at dt 
o 	I ' s -_, _______ =___ . 

no 	a 

TeOpHH H3HyMeithsi 
208.

3eaenoe creme non icomHamefl remneparype cane° noraomaer epee-Haze aytm, HO He Hcnycaaer HX B aamernom Heaszecree. CTOHT RH 9TO B npo-rneopeIntn C 39KOHOM 1(14p2roclia? 

remneparype. 
Omeem: OHO AORAHO naaytlarb He 6onwe, nem Hepacie reao upH 	axe 
200. CymmapHoe Haapleane (6e3 pemmican,' no cneHrpn 

onpeneasier 
ncnycHareabHylo CHOCO6HOCTb Ten E 	Ev dv. 

a) B111993HTb HORHblit ROTOR 9HeriTHH, 
mnycaaembin noeepxHocrbio da BO ace cropoubi Happay. 

Omeem: Ede. 
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6) HillfelICHBHOCTI, Haarlem/le (K) onpeaenenn TBK Mee, KaX B fa. M. 

nafiTH CBA3b Mewny E H HOK33aTb, 4TO MA cayvan 4epHoro Henygemie 

(Rom K He gamma or Hartpasaemle, OT moment E = RI •  

B) ❑ IOTHOCT6 ay414CTOM sHeprim u cab sHeprxe, mow:merman B eaHHHHe 

o&bema. Harm CB5131. /Amami u H K one eaxyyma (cxopocTb pacripoupaxemie 

5Heprmi B eaeyyme cab c), Lae geimoro Heaygemie (K He 3aBHCHT OT Hanpa- 

YKa3a Hit e: 14HrerimposaHHe 11130H3B01111T6 110 seem Hartpaimemiem. 

Omuta: u = 
Kda cos 	itol( 	4E 

da cos 9 • c 

210. Cremot Illap0B0i) 110.110CTII axameTpa D orpalkalor RIMIXI)y3H0 no ealcony 

„Ilam6era C X091134)141171B1ITOM ancleliyarioro arpaxiemie p. Kaxmi .110aNiell 661Tb 

alamerp oreepcnie d, 4T0661 710.110CT6 OCyllteCTBanaa 'lemma Tea0 C TO4HOCTI310 

HO 0,1 (70? 
Yeaeax H e: IlaaaFemeii ROTOR, paBliblik 1, npH michilimom orpaieeHmi 

c xosclulnumeinom p npeepauiaerce e HOTOK p, paeHomepHo pacripeaeamuibtA no 

HoneexHocni C4lep61 aname9pa D. 
()mem: K091:14HLHICHT noraouieHHe o6onogail 

	

A ret.--i 1 — p — = 0,999; 	p = 0,4 der:–...% —
D 

• ral 
4702 	 10'- 

npH p = I (bea' ambiliyaeo paccemiaromae tremca) d ti 
D 

211. 3atiox CreiFaxa —BoabLimaila rump e min a = aT4  Hatt u = aT4 , roe 

u —11.70THOCT6 elleprHH. OnpeaeaHrb nocroeHaylo a (ixicamixoe exagemie H 

paemepHoub), 3HaA a. 

Omeem: a= —
4a

. 

212. 06101CHHTb, Hcxoaa H3 eaeoria Kapxrotpa, TOT OaKT, 4TO Hpx HCHyCKa -

HHH inner mem mammas noaapH3aHne, aamicancaa 07 yraa Hcrtycicamia. 

YanaHHe: IlpH KOCOM HaaeHHH orpaxcareabliaa CHOCO6HOCTb 3aBHCHT 

OT zaparrepa 7101151pH3aHHH; Caea0BaTea6HO, H nornouineablian CHOCO6HOCTb 

3aBHCHT OT yrna naaeHHe H xapaKTepa noaspHaaHHH. 
213. HOICa3a7b, 4TO .,uo6oe BeutecTeo (B TOM luicae H ra3), Hmeloutee Ha 

eamunly TOSUIHIMI C.7013 K03$41HHHOHT Hcrtyckatme Ev, T  H KOKO(OHHHCHT norao-

IlleHHA A9  T, B 6ecoolle4Ho TO.ICTOM Ca0C Hammer gal( a6C01110THO 4ep140e Tea°. 

0 

214. Ilex Heynemm encona Crecliaxa —Boamimasa Hemepeene HOTOK, Hanpa-

eaxembift H3 oTeepcms gepHoro Ten Him 110MOIMH .71111361 L Ha repmonemeHr. 

Harpesaa repmosaemeHr metro H3ay4eHHA TOKOM, Tax 470661 KOCT1146 TOM ece 

craHHoHapHoro COCTOHHHA, 01.1e1114BalOT K0.11114eCTBO sHeprim, nimocHmoft aa 

1 cew. HOTOKOM HanygeHun. 
Pacctrran, mouruocrb, nornomaemylo repmosnemeHrom, cum oreeperHe 

• mepHoro reaa evil, xeaapar co cropoHoR 4 icy, pacnonoweHHO nepneHaHey-

JUIpHO K OCH aHH361..IIHH3a (examen) 40 .MM H c)imcyctioe paccrosume 40 cog) 

cro6paecaer oreepcnie Ha Tepmomemem B Harypaablipo Beaming; nompH Ha 

orpaixemie H noraonteme B :HMO paeHha 90/0, HorepH Ha orpammie OT Talmo-

saemema —1 0/0. Terdneparypa vepHoro reaa T = 1000°  a6c. 

Omeem: 16,2.10" em. 
215. H3 onion Hallam' exit ()Imam T Ana rentnepanpot T = 1000°  a6c. 

nOCTPOHTb rpacliim Ann 	= 2000° a6c. 

48 amt. 2178. F. C. JlaHAcdepr 

f Orneem: lloaHoe Heaygemie = Ee– mw dx = —
E 
 = E 

A — lir 
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Omaem: Know, nom nepsoro rpacOnca (v, €,,, T) upeo6paayerca II TOTIKy 
Honor() rpa(pHica (V, s„ 1,) Him 1101dOLHH COOTHOWOHHA 

Tv 	 ' 8  V' = V _ 
T H 39 , ,  T , r...- ey.  T ( T  7 ) 

216. n0103313, 4T0 H3 aaHoHa BHHa citeAyer anon Cretpana —Bong:walla. 
co 	 co 

°mem: C y , T= ev 31(—), 	r>>= 5 e v,  Tdv --= 74 J F(e)a = aT4, rAe 

co 
C F(0 de — HOCTOHHHHH BOAH4HHH. 

0 

217. Hahn Ha 4)opmyam ❑aamca anon Crecpaua — BoneweaHa H IHAHHCARTH 
110CTOHHHy10 a. 

VicaaaHme: 

dv= 1,0823 12/17t fkr 
v, T 	 h 

17, 4,  

=k4  rue a = 1,0823  12
c2h, 

HinerpHposaHHH HCO0363011316 coorHoweHme 
co 

nkw 	On 1 vse -- • dv = 
h9 h4 

0 

°mum: a = 5,672 • 10 -12  enticAt 2 •zpa84. 
218. Hannan aaxoH HanyveHHR Flamm Am] e x  T. 

Omaem: E A  2,-- 2mh.C 2k -8 
 

he 	C1k -5  e t 	 
e  kV. 	 e AT  —1 

rAe 
c1 = 2nhc2  = 3,740.10-4  apz • Cale • cex -1, 

he e2 -= Te = 1,4384 Cal • zpa0. 

219. HatlTH H3 cpopzeyabr flaauxa anon CAreMeHH51 BHH3 T•k },a,„=6 
e61 YNCdHT6 HOCTORRHy10 b. 

VHaaaHHe: 3aAaea csomrca K peutemuo rpanakeHAeHmoro ypasHemin 

e. 
r1 = dI 

xoperth KOTOpOr0 fro  = 4,965. 
°mu 	-m: b = Nalco 	= 0,2897 cm • zpa0. = 

c • h  re: 
PICROAH H3 ipopmyam flaana, Haiku X`, coomercmoomee .vmaKe, H cpaHHHre ero c Alms, saHoHa Blom ElpollaBecm CpaHHOHHH Ans T = 5000°K. 
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YKK3all e: SHAM eBOAHICH K pernemso TpaHmeHaemoro ypasHeima 

E • eR — 3, HopeHb Horoporo = 2,821. 
eX —1 

	 —

4,965  — 1,759. Omeem: xmau — 2,821 

T = 5000° 

gliaaes  
Y 	Haan e: BWIHCAHTI, rakraty anaHetmil r — 	Has pammx kr. 

Elko 

°mem: kT = 2000 2500 3000 3500 4000 5000 p. • vac) 

	

r = 1,0008 1,003 	1,008 	1,017 	1,028 	1,056 

221. EloHaaarb, gra noicaaaHHH panuagHormoro repmomerpa He Haman or 
paccroaHHH Ho HcrotHuoca, ecnu co6nioneHm yeA0B1151, yHaamome s TeHere. 

YHaaaHH e: Butnicaurb mamma Ha HpHeMHHK, H Holman, HTO 

ou paaen BSQ,rne B — ApICOCTID HeTOTIHHKK,S— Hnoutanb npHemnica, Q — renec-
HmR yron, cmpenennemmti HapamerpamH annapara. 

222. HaRTH coorHoluemie ?amity HCTHHHOil TemneparypoPt T H pa/mammon-

remneparyPoR Tr. 
1 

Omeenr. 32.= 	, T. e. T — v4 a  r,. 

223. Onpenentrrb remrieparypy nosepxHocrn COAHLIK, ma, tiro conHeimaa 
Ka.4 

re:tromping puma 1,95 must • c.m2 ' 
ft nplusimas, trro HcoycHaHHe Comma 6nH3Ho 

K gepHomy reny 0. paanyc comma r 6,955 • 101-0 P aCCTORIthe Ho 

Comma / = 1,495.100 CAI. 
OMMM: T = 5760°. 
224. YeTKHOBHIL coorrunuelme memy HCTHHHOCI H Heetosoll temsepanpon 

Ten, aHan monoxpomannecsylo acnycsaTeammo CHOCO6HOe'rb er0 	aan 

• AAHH BOAH, 	4700A H = 6600k 

3 	Exi, T 	Q 	
EX2, T 

	

Xs— 	' 	 E 

	

T 	 X,, T 

1.1HeronaH remneparypa r (ki, k2)ecrb npH6mmemio Temnepatypa HepHoro rem 
Ann Koroporo HpacHo-cHHee OTHOWeitHe pasHo rummy Hce orHousemo kan Heide-
pHemoro rena, Hermthan remneparypa goroporo eat, T, r. e. 

	

Ek„ T 	To 

	

EX,. T 	Pc 

= 5790 k 	10 190 A 	1,0191.1.. 

220. Bun Han HepHoro HaaymeHHH 'mama cpopmyay 
_ c, 

Ex, 2, Cik-5e XT . 

a) Ilosaaarb, 	itA51 maamx KAHH BOAH HAM HH3KHX temneparyp (maaoe xr) 
Oopmpun Bunn H linaHHa cortnaHmor. 

6) Onpenentab, Ana Halcoro nuagemmi AT pacxompleime 4)opmyn He npeHoc- 

xonur 

48* 
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11031,3yHab ynpoinennoti Inapraynoll Flamm (cpopmyna 13m), Haltom: 

____ 
T, 	T 	( 11 • 

41 — r2 ) 

011HHHTb 
ouni6Ky, aonycKaehorK) apt ninuaenenna cboptayabi Duna man Tex-

nepaTypu ;to 1000°K (CM. ynpanmenne 221). 
225. &wenn coornomenne Meauty npKocrucni 

H HeTHHHOH TemnepaTypo2. K a a a n H e: nOala3pleb 
ynpontelmoii cpopuyaoh FlaanKa (uPoptaynoti Blum), naiinent, 11T0 

CE 1_ 1‘ 
kr „9,/ a,. 	e 

B °  T 
B° <mayn't npKocib aepnoro Tana, B— apKocrb narmemoro Teaa. Ho onpe-neaeHHIO RpKOCTHOR TemnepaTypbt BM  T,= 	sk. 

228. BETHHCJIHTL, KaK HameHHeTCR HHTeHCHBHOCT6 Hanyaem4K e6n13n 	5000A npn H3MatfaHHH Temneparypbt 01 1000° K Ro 1100° K. BbipaanTb 3T0 nospacTanne Kam nponopnnonanbuoe n-ii cTenemi TemnepaTyphr H onpeaeaurb n. 
_ C, 

K a a an n e: PIC11031330HaTb Op/gay Blum EA,  T= ek-5e AT ; 014eHHTE. paCx0K11eHHe c Opfityaoil linanKa. 	
l 

 
3na4ennn nOcTORHHIAX: C1=- 3,70• 10 -12  am • C.4(2, C2= 14 380 µ • zpad•  Omaem: n R-..; 30. 
227. 1IposepnTb pacaerom, 'TO sipmecTb wearer° naaptemin Implore Tena Boapacrael eOooe npn namenemth TerarrepaTyphi c 1800°K no 1875°K. 228. 81480a g6opAtynat 17nawca no auftutmeany. CHCTenia cOCTOHT 113 aro-MOB, moryinnx HaX04HTE.CR B CocTosmuca, xapanepnayemba 3HaLleHHRMH 9Hep-rHH at, 53, an, • • •, 3m H T. K. H HOHHHHH1011111XCH caenroupim yCJI0Bminf. a) OTHocHTenHoe RlicA0 aTOMoe B paaantinbrx snepreTwiecKnx cocTORHHax npn Temneparype T onpeaeasercn raincutlecuoil cpopayaoii Boabnmana: 

em  

N. = Noe r  
an  

N,.= Nee -  k21 . 

6) Ilpn nepexone H3 COCTOHHHR C sliepruell 3m  B COCTORHHe C sneprnelt .9„ aTOM nanyvaer cneT qacTorbt v,n„, onpeneanemoh ycnonmem3
m = hymn. a) Bepontiocrb caraorrponanonbuoro nepexona 

OT COCTORHHR 3m  B COCTOR-HHe 3Th  etrb Ann., T. e. aa speran dt upcnicxoanT camonponanclabnble nepexo,abl, 
8m  

HHCao KoTOpb1X eat. N,e kT  Anin  dt. 
HOR enHAHHeM naapielmn RaCTOTbi 	Hummer° HaOTHOCTL Limn, np0Hcx0ART nepeXORIR ,ReyX pOROB: 1) conposoznalownecs noniOuyelthem, T. e. nepexoam 113 COCTOHHHR ..9, a COCTOHHHe 3m; eepORTHOCTL MIX rtepeigRoe ecTb B:; 2) conposoamalounieca mcnycKannem (nbuipngemme ncnycKanue), T. e. 

	

rcepexoabt 13 COCTOHHHR 3m  B 3Th  C eepOsITHOCTIRO 	LIHCHO nepeXOROB }tax flepBblx, TaK H wropba nponopnlionaabuo TUOTHOCTH 814HVERalOuler0 H3Arie-fool limn. 
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YI1PAHCHEHHH 	
749 

Phan, as spew' dt HHCAO BblHpItHeHHMX nepexoAoB 
am  

na am  13 an  CCTb Nee kr  B" 	dt m mn • 
an  

H3 	B 	ecib Noe kl  B m„am. at 

YCHOBHe CTaMHOHapHOCTH 
am 	 an 

Noe  kT An. 	7rT 	 kT .0 dt N oe - u dt — Noe 	B m mn 	 mn dt  

am 

Ce kT 

an 	am  • 

stone  kT B ion e  kT 

A" /B7e  

Hpn T—>oo 	cheioga B1.—c, T. e. umn = 	hv 	(WI npo- 

ekT 

(
T 

 
CTOTM nnmem v BMeCTO vmn). n 	 ,c.--...J o 3aKOHy BLUM umn v 3if. --), T. e. 

A na B:= (as, me a —KOMP(pHapieHT, He 3aBHCHIgHlrl HH OT v, Hii or T. Hun, 

ava (1) 
Umn — 10 	•  

ekr  — 1 

Ilpn 	0 cpoprdyna 

mte, T. e. 

VITax, 

Tau man 

(1) A0.11111Ha AaTb AAA TIAOTHOCTH Knaccutteckoe Hmpance- 

87r02 	 137th 
umn  --- KJ , T. e. = 

c 3   

81n2 	by 

by 
e kT 

cmn = 4 limn 

(cm. ynpanmenne 211), To 	2H.N2 	by 

by 
e  kT 

— cpopmyaa 
B 9TOM abiBORe HmeneHm nomme nnonornopnme HOHHTHR: BepOHTHOCTb camo- 

np011380111sHOTO nepexona, BepOSITHOCTb mbinyacnennoro nepexona (non nericTsmem 

HOAR 
nanymerma). Bnaronapa aTomy °Hann:metes' BO3M0B(Hb1M CBH3arb 9TH 

HeponTtiocTit C HHTeHCHBHOCTMO JIMA mcnymmembix aTOMOM. 
229. BepowraocTb Haarlem's' noxammaeT, Kaman macTb H3 tmcna mmelonziaca 

HaJIHHO B036plaeHHMX aTOMOB HellyCTHT emu aa spew' dt. EGAN *MHO TaICH1 

aTOMOB 0603HaHliTh Hepea dn, TO BepOHTHOCTb a, 110 onpeneaemno, ecTb 
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• I, 	I 

750 
VIIPAWHEHH9 

dn 1 a = — 	MTH dn —an • dt, nimmem 3}139--(MH/IJC) 03 n dt 	 rimer, 9TO 3a ;yenta dt town') Ho36yaueNina aromoa ymeHmnaerca Ha dn (Hucameaerca). 1) PICX0.311 ma 
HaHHoro onpeHeneHHH Heposmocru aucHewmanna, Haiku aincon nameBenxi' Hlicaa so36yacaemma aromos c reHeHmem 

spewing. Omsem: 	ypasHeima dn =- —an di caeHyer, Hro n noe-at,ree no— LIHC110 so36pHaeimmx 3TOMOB B H393J1611161A AIOMMHT 0=0). 2) 3Haa mon smcaelmanum, onpenaHrt, cpeaHee 
Bpedffl HCII3HH Ho36pHaeu-

°3 	 • • 
HON) aroma. CpeHHee 'Tema HCH31111 MTh r- —I anote-n dt. no 

Omeem: z = 1/a. 

JhommeakeHams 
230. BOCTIOA630B3B11111C6 1131IBbIMH T36.111/(61 § 199 (cry. 617), ROCTp0HTI, TpaCIMIC (199.3), OT403048 90 OCH a6cHHcc N, HO OCH opaHHar Ifin2 B no,Oxsea- mem macuira6e. KaHoli BHA 6Therr num rpatPnit? OnpeHeaurb npu ero no-mono! n R. 
Omeem: l'pacpmc — npnmaa 3111111/1, n 2, R 109 700, 231. Bb1911CJIHTL. %wpm° saexrpoHa, o6paimaionierocH °Holm nporoua no Hpyroscill op6Hre palca a. 
Orneem: E = — — 

2a 
061FICHHT6 CMIACJI orpHoareasHoro 3HEVIeHHH sHeprHH. 232. BMBOCTH supaisetine 	Hamm' o6pameHms saegrpoua no Hpyroeoft op6Hre °Haw nporona 

( y 	2.Es 
= ,21-7,7 • 

h.Re PICRO/1630/3311 	sHeprim COCTORHH51 HupaseHHH EThz-= 	, 	 ma- n2 crory o6paateHnn 3aetrpoila Ha 2-8 	3-8 op6wrax H cpamthrb c 9aCTOTO§, cooreercrayromeli no reoptat Sopa nepeaoay C d-C1 op6Hrbi Ha 2-1o. 233. P3CC4IITaTh noreHnHaa so36pHaeHua aroma HarpHH, Hazycicaloutero eanny BOAlibI X = 5890 A. 
234. gamma remneparypa oaHoaromHoro ra3a, cpemum ximentmecHan sHep-nth moaexya xoroporo JTOCT3T09113 Ana so36plutenua aroma milt IC HazycHa-HHIO sropoii peacutaHcHofi JIHHHH (A.= 1850A)? V
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IIPEAMETHblii YKA3ATEJIb 

A6eppannn npuoabnax 239 
— cam 344, 370 
— apememan 226 

xpomaTnqemaR 236 
A6comoTno qepnoe repo 590, 593 
A6coponns cneTa 486 
AAanTanun 581 
AxxomoAannn rAaaa 247 
Amminima BOAHM 29 
AHaAH3 ammnneesenTnufi 689 
AnaAnaaTop noArrenesoa 519 
AHH30Tp0HHA HCKyCCTBeHHaA 450 
AHTHCTOKCOACKaA o6AacTs 676 
AnepTypa 277 
- nwrepOepennun 69 . 

- nepexpunapuomcn Apia 68 
AnepTypnan Anachparma 243 
AnepTypnuil yroa 245 
AnAanaTnam 233 
AHOCTHA 66 52 

.AnoxpomaT 240 
ACTHrMaTH3M 232 
AxpomaTnaannn AHH3 240 

BaaancTmecxan runoTeaa 376 
Bnaepxaxa Ppenean 67, 73 
Bnxnapn 520, 744 
BHAHH3a Emile 68 
BxnpHaHa (PpeneAA 74 

BexTop Irmona—lloAnTnnra 37 
BentecTsa ecTecTsenno-axTnAnme 516 
B3aHMCCBA3b mecca mai-wpm 393,551 
Bum 3aKOH emenkennx 597 
BHHbeTHp0BaHHe 
Bo36y>xxenne cTynermaToe 646 
Bonita 6eryukan 36-37,  
— mouoxpomaTmemas A 64 
- nAocxan 40 

88 
- ctpepunecxan 39 
Boanosoe qncao 29, 617 
Bpalnenne nAocxounnownaannn 515 

— yAeabiloe 522 

BTopnqnsul cnexTp 240 
BxoAHoe OKHO (molt) 246 
BxoAnon apaqox 243 
Bucnewmanne 689 
BuxoA ADMHHeCHeHHHH 679 
BuxoAnon apaqox 243 

FAannoe cevenne (ramman nAoexocTO 
ApncTaAaa 305 

- npnamm 237 
FAasnue HAOCKOCTH onTnvecxoR CH- 

crembl 211, 220, 222 
- TOAKH OHTHAeCKOFI cncTemm 220 
rAaa npnneAennmh 249 
cAaaa meAToe HATHO 579 
- ceTqaTan o6omma 560, 579 
- menTpaasnan nmAap 579 
1'Ay6nna onTnvecAoR cncTemu 224 
rpannqnan qacToTa OoTos00exTa 547 
rpynna Bonn 353 

pAsmenne cseTa 565 
OHMTH )1e6eaena 567 

Amofinoe nyvenpelomaenne 46,303,453 
Ammpparma anepTypnan 243 
— HOAR 3peHHA 245 
anaaTomeTp linTepOepennnonguli 123 
,LIncnepcnotmano6Aacm 178 
amcnepcnn 462 H A. 

— anomaasnax 466 
— spainaTeasmax 517, 521 
— OTHOCHTeAbHaA 237 
— penTreuoscxxx Arlen 485 
— cnexTpaAsnoro annapaTa 173 
- AnneAnan 174 

yrAosan 174 
cpeAnnn 237 

- reopna 470 H 
SMCTOpCHA H306pa)KCHHH 232 
Aluppaxnnonnan p ein efla 160, 185 
amppaAnnA 125 A. 

- B napaAAeAsnux Ayqax 143 a A. 
— Ha xpyrAom OTBepCTHH 134 
• memt 136 
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BPEAMETIJNN YKA3ATEA6 

KnOpaxim Ha xpyraom sxpane 135 — B yabTpaanyme 192 
Ksxponam 310 
AHAPOMBCKHO HAUTHHAH 309 
AAHHa BOAHU 29 
RAHTBABHOCTio sosoymaennoro COMA-

HHA 647 
— OoToammnnecnenun 680 
Konnaepa nimenne 356 H A, 387, 563 

B axycrnxe 357 
B OHTHKO 361 

752 

EcTecTsennan runpana cnexTpaabnmx 
AHHHA 494 

ECTOCTBOHHO-aKTHBHNO seinecTua 516 

3axon Beepa 489 
- Braorrepa 299, 408 
- Byrepa 489 
- Knpxrocpa 590, 642 
— J1am6epTa 46 
— Alanioca 301 
- HeMBHCHMOCTH CEIBTOBTAX flying's 14, 61 

oTpamennn caeca 15 
- npeaomaenfln cseTa 15 
- npnmoanuefinoro pacnpocTpanemnn 

ceera 13, 125 
- Pmen 500, 507 
- cmeinennn (3nna) 597 
- Crecpana—Boablimana 595 
3amonm $OTOXMMHH 572 
- OoTosOpexTa 543 
3eemana—s4xpexT 529 H A. 
- anomaasnmn 535 
- o6paniun 536 
3epxaao Jlaaaa 74 
30HaAbHaH naacTnnica 130 
3onm (Ppenean 128 
3p14Teasnmft nypnyp 580 

Msaycenne pesonancnoe 644 
- Tenaosoe 583 
- gepenxosa 684 
U3o6pamenne seAcTenTeahnoe 206 
- MHHMOC 207 
- cxpbmoe (AaTBHTHOB) 576 
- cTnrmanotecxoe (TOWLIHOB) 202 
HaoxpomaTm 450 
Hmmepcnonnme cncTemm 253, 278 
l'InsapmanT A66e 206 
MnanicaTpnca paccentom 501 
14 HTBHCHBHOCTE, cseTosoro noToxa 48 
Wirrepcpepennnonnme pecppammeTpm 

124 
WnTepcpepenflnn BOAH 63 

lInTexPepomeTp )Kamen 105 
AHHHHKa 123 

- A4aRxeabcona 109 
- Psaen 156 
14 mppaxpacnue aygn 323 n A. McnymaTeabnan CH0006HOCTB 589 
VICTOR/114K TOW4BN4 41, 45 
PICTOWINKH cgeTa 607 

Kapannaabume naocxocm CHNIMCKOA cncTemm 223 
TOqKH onTnvecxofi CHCIOMN 223 

KaToaomomnnecgeninin 584 
Kamnneman Hinman 226 

nosepxnoub 226 
KnanTosoe tincao raannoe 657 
— — marinnwoe 641, 662 
— 	no6onnoe 661 
KuasTm cneTa (0:norm) 512, 546, 548, 

551, 563, 569 
Keppa nsaepne 453 
Knpxrocpa sawn 590, 642 
KorepenTnom 61 H A. 
Koahna hmoTona 99 
Koma 229 
Komonnannonnma npniumn Pima 621 
KomnencaTopm 320, 519 
KomnTona srpOexT 559 x A 
KonTpaxnnonuan riniareaa 377 
Konpenme mepm 121 
KonnenTpannonnoe Tywenne 679 
KoscpOnnnenT noanpflsyemocin 498 
cKpacnan rpannna S0To900exTap 547, 

552 
Kpmas BHAHOCTH 49 
KingTaaa asymnuri 306, 435 

aesospaulmcnnxii 518 
— OAHOOCHUR 435 
- armaTenaninft 307 
- HOAOACHTBAbHbfil 307 
- npasospantmomen 518 
KiniTepnil ININTBAbHOCTH 684 
- Pane,' 175, 271 
Kinungeocan onaaecnennim 502 
Kpymox aansoabTa 250 
- nanmenbruero paccennnn 227 
Kyonx Mommepa 56 
Kynpoxc 556 

Jlam6epT 52 
Re6exesa OHNTN 567 
JhanermaTme cnexTpi 612 
Ani

21ma
6 paccensamgan (oTpnnagabnan) 

- co6npaTea66an (HOJOAHTBAbHaA) 
216 

TOHKa2 212 
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HPEAMETHbal YKA3ATEAb 
	

153 

JIHHHH parmoro HAKAOHB 102 
flomomocoma ruoneapuTeabmaH Tpy6aT 

264 
- Temcmon 257 
— TeopaM BBCTHOCO 3pBHHH 582 
Jlyna 251 
flyn mammal 245 
- neoftmolomeHmak 304, 442 
- 06NKHOBBHHNA 304, 442 
- crieTomori 196 
Arm mepnamoHaabHme 229 
- carmTTadmmwe 229 
/home 52 
JhomcmeTp rovi 58 
J1IOMCH 51 
ThomunecuenTHwil atianus 689 
JhOMHHOCBCHUHR 683 
- cencmonaHampomman 678 
AMMHHOckOp 610 

MeroA mpantammerocH aepKaaa 348 
- rarmeHmn 60 

aaTemHenHoro noaH 285 
- manummerocH mpncTaaaa 334 
— cmplomomT 469 
- mpepmeanug 347 
— cmpenkeHHha 4311AbTp0B 675 
— CHHHTHAAAHHB 623 
- 4aaosoro moHTpacTa 285 
- unipomoro firma 334 
Alexamma pCAHTHIHICTCKAH 391 
P4examinecmai SHBHBAABBT cmeTa 53 
AlumponnTepcpepomeTp Aminimma 123 
Alumpocmon 252 
--saexrpomm316 280 
Aloaeab aroma HMI:THAR 657 H A. 

— PeampOopaa 624 
- Tomcoma A. A. 621 
Aionexyaripnme cnemTpm 667 H A. 

AlyAbTHHACTU 535 

Hopmarm nepeoro poAa 120 
cHogeapHTeabHan Tpy6aT AomoHocoma 

264 

06AACTb AINHCTOKCOBCKAA 676 
C)6pammoub CBCTOBNX apiefi 203 
06pauTenme cnexTpam,Hmx ANIMA 614 
OnTunecman Aaiun nyTH 85 

OCb raamHan 214, 219 
- mpncTaaaa 305 
- ruipomeTprm 602 m A. 
- cHaa 218 

cmTema namaabnam 218 
- memTpmposannan 212 
OnTnnecmne OCH mpucTaaaa eToporo 

poAa 435 

OnTmnecmne ocu xpncTaana mewl.° 
poAa 432 

— saexTpomm 473 
OHTHWCKHA Hemp ARMS& 213 
ORWTM Beaonwhocoro 363 

Jle6eamma 567 
AlahmeabcoHa 374 
Peamptpopaa 622 

- CToneToma 542 
— rPnao 368 
- PpaHKa H repo 636 
- 3px 370 
OCBCUABHHOCTb 44 
OCb AHH3N raminam 214 
- no6onHan 214 
C)THOCHTCAbHOB armepcTne 247 
OLHCH 218 

Hapanaeaenmnea IveHean 416 
IlaineHa—Bama scimpemT 666 
❑epmoa BOAHN 30 
lImpomeTp paanagmonuma 602 
- C ncliesamageri HHTbIO 605 
UnpomeTpm onTmecman 602 H A. 
Mum topMyaa maayneHmm 601 
lbacTurima Thommepa—repme 116 
Tlaecurponam 310 
rIAINKH WoraHcoHa 121 
❑ AOCKOCTb moae6amnli 297 
— noanpmaannn 297 
❑ OBBINCHOCTb BOAHOBAH 202 
— nopmaaell 432 
- crieTomok BMW (ayneman) 432 
floraoniaTeabHam CHOCO6HOCTb 590 
❑oracnnemme coeTa 486 H A. 
lloammepnaammi 571 
Mamie mHyTpemHee oTpaseHme 412 
HoaocaTme cnexTpm 667 u A. 
HOAOCN pammofi TOJHHHHN 97 
❑clayTenemoll aHaamaaTop 519 
Boaylunpmna cmemTpaabnofi AHHHH 493 
floaripmaaumn BOAH 41 
- mpyromaH 312 u A. 
- BAAMITHBBCKAH 312 H A. 
❑oruipnmeTp 522 
flormpona 310 
Hopamox HnrepOepenunn 71 
HOCTOAHHAH Bepae 528 
— mpamenun 521 
— Keppa 455 

Haanma 512, 547, 549 
❑ocTpoeHme FroareHca 438 
llocTyaaTm hopa 629 
nOTOK ApHICTOR smeprnn 42 
Upamnao aepmaabHoil CHMMOTpH0 676 
— Upemo 585 
- Cromca 676 
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754 	 0PEAMETHUM TX/43AM% 

IlimmeaeHHA ram 249 
Ilpllsma axpomamecxan 238 
- aeoaxonpeaomanmmall 309 
- o6opoTHan 413 
- nosopankmaxnllan 413 
- noaapnammoHHaa 307 
- (Ppenean 523 
flpHHAHR B3AHMHOCTH 203 
- rwhrenca 19, 125 
- rmnrenca--(PpeHean 126 n A, 140 

H 
OTHOCHTBIMHOCTH 377 

- mexamme 365 
- Ilayam 653 663 
- cynemmammu 31 
— tepma 198 H A. 
Ilynox Arian romoneHTmemmil 202 
- — napaxcHaammfi 206 

Pa6oTa auxoaa 546 
PannammanaH TemnepaTypa 602 
PAAHMAHOHRMA nHpomeTp 602 
PA3HOCT6 xwa 65 
Paspemawman cnaa 270 
- maxpoutona 272 H A. 
- xpomaTimemon 289 H A. 
- CHOCO6HOCTI, 176 
Paccemme cam 189, 456 H A. 
- Hom6HnaHlloHHoe 510 
- moaexyaapHoe 502 
POHTTCHOBCKHO Ay4H 326 H A. 
- WeCTKOCTI. 328, 330 
- xapaxTepHolmecxne 336 
Pennant 167 
PeOpmuomeTpik66e--IlyabMpHxa 414 
PeOpaxnan amema aTomHan 482 
- monexyanpHan 482 
- yneabHan 482 
PemeTica muppaxllHommn 160 H 

181 H A. 
PHa6epra nocTomman 617, 631, 634 
['men --211aHllca Oopmyaa nsayneHna 

600 

CaxapHmeTp 522 
CaxammeTpan 505, 522 - 
Crier CCTOCTBCHHUA 81, 295, 302, 316 
- noanimsoaaHnuil 81, 2,35, 302 
- nacTwmo nommnsonamma 302 
CBCTHMOCTE. 47 
- sHepreTnnecxam 588 
CBCTOBOTI sTaaon 50 
CBCTOCHAA 001.OHTHBHAR 247 
Ceena mexaynapomall 51 
-- Howl 51 
CeaexTmmuR OoTos00exT 552 
CencH6nagammn 574, 577 

CCHCH6HAH3Hp0BAHHKS ammHneammma 
678 

Ceps! Baahmepa 617 
- BpsimeTa 599 619 
- JlailmaHa 618 
-- !lamella 593 619 
— Chpynaa 599 619 
CeTnaTall o6oaoima masa 579 
CHaa caeTa 42 
- HCTHHHAR 43 
— cOepnnecxan 43 
CmuyaeTHme AHHHH 535 
CKOpOCTH mieTaonpeawlemm341--351 
Cxopocm ceeTa rpynnoun 3511 
— cpasoaan 351 
Capbnoe (aaTeHTHoe)Hao6pasene 576 
ConpaseHmie Apia, 202 
- HAOCKOCTH 210 ' 
- TOKKH 219 
CnexTp ecnunmx 614 
- aTopHnHuii 240 
- ayromml 635 
- HOHH30B3HHUX aTomon 633 
- Hcxpopon 635 
— AHHC0KATUA 612 
- moaexplapnun 667 H A. 
- nornommma 614 
— nanocaTuail 612, 667 El A. • 
- pewenominfi 650 , 
- CAOIKHUX aTomos 656 ' 
CnexTpaasnue saxmlomepHocTu 616 

H A. 
CnexTpam,Hull allamm 615 n afr 
Cann 662 
Cimpaaa KopHm 138 
CHOCO6HOCTE. HCByCKATKA6HBA 589 
- nornomaTeamma 590 
Cpeaa almsoTponHan 424 
- anneprapromasi 31 
- Haeaamm-pacceneaxman 46 • 
- myTHan 189, 500 
CTecbaHa—Boahumana flaw' 595 
CTHRE.6 52 
Croxca npaimao 585, 676 
CTona 300 
CTOBKHO caeToeme BOAHU 90 H A. 

Tapoxpomum 84 
Teaecxon ilomoHocopa 257 
- AlaxcyToaa 258 
— HmoToHa 257 
TemnepaTypa pamallHomma 602 

HaeTopan 604 
apxocTllak 605' 

TemnepaTypHoe nsaynenHe 585, 
Teopema JIarpammi--rem.mroamm 

212 
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HPERACHTHI4ft YKABATEA6 
	

755 

Teoptin nenonaronnoro stImpa 373 
— ynnexaemoro Spa 373 
— neernoro velum flomonocoea 582 
Tennoeoe nanynenne 583 ki 
THHAWIA nnnenme 500 	 • 
Tonna 6.nnuom 248 
- AaAbHAH 248 
Tpy6a apmenbnan 254 
Tylnenne nonnenTpannonnoe 679 
- namnnecnenenn 678 
— ceevennn 645 

Yeenngenne mmennoe 210 
- onmecgoro nneTpymenTa 251 
— nonepennoe 210 
- npononbnoe 224 
- ymeoe 221 
Yron exoninenna Apia 69 
Y3A0BUC flaOCKOCTH OHTIMCKOR CH- 

crew,' 222 
Y341,1 onmereexoci clicTemm 222 
YnbTpanompontonnn 285 
YnuTpachnoneTonwe aycH 323 H A. 
Ypannenne 9ffinTefina 546 
YCJI0BHH CHHyCOB 234 

tan BOAHM 30 
taaman macrame 289 
— penierna 169 
- cxopocTs 31 
4tanonorn4eena npenenbxwl5 yron 250 
(Pnyopecnennna 673, 680 
— peaonanenan 644 
— penTrenonexan 550 
43nyopomerp 681, 682 
(POKBabHaH HaOCKOCTE. 215, 219 
4onycnoe paccroanne 207 
- AHH31,1 215 
40IWAyAa H3ArICHHA IlAana 601 
— — Psnen —.gamma 600 
(Popmynin npeo6paaonamin l'annnen 365 
- TeopHH OTHOCHTHAbHOCTH 381 
— cPpenenn 401, 406 
lioccpopeeneunna 680 
(Poutiopocnon 680 
EPocepopin npacTaannneuate 688 
(Dor 51, 
SoTorpachna 575 H .a. 
40TOAHNHNHCCHCHIAHH 581 673 H A.  

(PoTomeTp 54 
— nnTerpanbnuli (umpoeoci) 59 
— Thommepa—Bponxpia 56 
tOTOHM (KBaHTN eneTa) 512, 546, 548. 

551, 563, 569 
40TOyMHOHOITHali 558 
(Paroxinnelecnan Teopna apenna 

578-582 
(POTOXHMHH 572 H A. 
(PoTossemenTu nonynpormannnoeme 
. 556 
40Tos44,exT 541 HA. 
- B nonynpoponnmax 555 H n. 
— cenenmannft 552 
43 0TOS4)4)elaa 3BKOHM 543 
(PponTBOAHU 39 

Xaparrepneunca ctiororona 544 
Xenumnotionfecuenunn 583 

liBeTaKpUTHAAHEICCICHAHRaCTHHOK445 
- TOHNHE nnaannom 94 

Tentneparypa 604 

'furore npyroean 30 
gepenxona nanynenne 684 
%um A66e 237 
Llucnonan anepTypa oftexTmea 274 

11.1npmia nonoc ntrreppepenwin 72 
— — — yrnoaaa 72 
UlKaaa 9aeKITIOMarHHTHWA BOaH 339 
1.11Tapna 944CKT 538 H A. 

911meTetina ypannenne 546 
3nexTponownmeenemwn 584 
JnanTnomopOmm 525 
3HepreTHWCIOH CHHTHMOCT6 588 
- HpKOCTE. 588 
annanacnon 260 
9Tanon 43a6pn--Ilepo 113 
9wenon Mannenbcona 170 

lOnra pacnononcenne 76 

SIpttocitan Temneparypa 605 
ApKOCTI. ficTomnixa 4,5 
- ceeTonaro noTona 48 

— suepremnecnan 588 
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A66e (Abbe Ernst, 1840-1905) 123, 
234, 237, 240, 275, 414 

A6param (Abraham H.) 459 
Asoraapo (1776-1856) 505- 
AlIBC (Ives H. E.) 92, 389 
Anrasen (Aaaxadram) 15 
Aurcrpem (Angstrom K., 1857-1910) 

166 
Aparo (Arago Dominique Francois 

Jean, 1786-1853) 20, 311, 294, 347, 
447, 436 

Aputroreab (384-322 ao trame5 spm) 
15 

Aptcaabes 	 KOHCTaHT11110131411 
(1884-1953) 197 

Ammasesa — rnaroaeua Anexcanapa 
Allapeestia (1884-1945) 325 

Ba6mis (Babinet Jaque, 1794-4872)415 
Sam 666 
baahmep (Selmer J. J., 1825-1898)617 
.baproamt (Bartolinus Erasmus, 1625— 

1698) 18, 294 
Beracepeas XL (Becquerel Jean) 537 
Betwepen 3. (Becquerel Edmond Ale- 

xandre, 1820-1891) 681 
Beaononacuuti A. A. (1854-4934) 363 
Bep (Beer August, 1825-1863) 488 
Bake 69 
BI10 (Bio Jean Baptiste-, 1774-1862) 

310 
Boabumati (Boltzman Ludwig, 1844— 

1906) 595, 600 
Bop (Bohr Niels, pox 1885) 627 
Bopu (Born Max, pox 1882) 457, 526 
Bore 550 
Bpaaaed (Bradley James, 1692—E762) 

343 
bpatayn 57 
bpsrr Y. C. (Bragg William Henry, 

1862-1942) 334 
Bpsxuer (Brackett F. C.) 619 
Bmocrep (Brewster David, 1781-1868) 

404, 409, 436 

Byrep (Bouguer Pierre, 1698-1758) 488 
Sprawl (Bunsen Robert William, 1811— 

1899) 572 
Bimiccon (Buisson H.) 364 

Baromos Ceprefi Huittomm(1891-1951) 
60, 82, 318, 488, 610, 679, 684 

Bap6ypr (Warburg Emil, 1846-1931) 
573 

Be6ep (Weber Wilhelm Eduard, 
1804-1878) 21 

Bepae (Verdet M. E., 1824-1866) 527 
Bun (Wien Wilhelm, 1864-1928) 494, 

597 
Binwp (Wiener Otto, 1862-1927) 90 
Boaaacrou (Wollaston William Hyde, 

1766-1828) 309, 323 
Bya (Wood Robert, 1868-1955) 644 
ByabM (1863-1925) 334 

rammaa (Gaviola E.) 681 
rannae5 (Galllei Galileo, 1564-1642) 

342, 379 
renew (Hallwachs W., 1859-1922) 

542 
ratwabron (Hamilton William Rowan, 

1805-1865) 281 
raycc K. (Gauss Karl Friedrich, 1777— 

1855) 218 
reahmroabg (Helmholtz Hermann Lud-

wig, 1821-1894) 210, 582 
repanar (Herapath William 13ird) 310 
repacumos 167 

(Gehrke E.) 116 
repaax (Gerlach Walter) 568 
rem r. (Hertz Heinrich, 1837-1894) 

21, 368, 542 
repru r. (Hertz G.) 636 
repweat, (Herschel William Friedrich, 

1738-1822) 257, 323 
r0J1111.1b1H BOpliC Bopmoony (1862— 

1919) 360 
roasarammep amnion!) Anoka'lapomm 

331 
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rpnmaaban (Grimaldi Francesco Maria, 
1618-1663) 18, 77 

rpocc (Gross G.) 417 
rye (Hooke Robert, 1635-1703) 18 
ryabcvpamt (Gullstrand Allvar, 1862-

1930) 249 
flofiretm (Huyghens Christian, 1629- 

1695) 16, 126, 427 

,11e6afi (Debye Peter, pom 1884) 335 
Ae-Bponab cm. Bpoflab 281 
Aeenccon (Davisson C.) 284 
Aexawr (Descartes Rene, 1596-1650) 

1 
Reanab 136 
.11wepmep (termer L. H.) 284 
ARMIN (Jeans James H.) 600 
Aonrmep (Doppler Christian, 1803- 

1853) 356-365, 387, 563 
Apyae (Drude Paul, 1863-1906) 90, 

422, 521 
?Ryan (Doan R. L.) 169 

EBK.114A (330-270 au H. 9.) 15 

Xiamen (Jamin Jules Celestin, 1818-
1886) 105, 468 

3ee6eit (Seebeck A., 1805-1849) 310, 
451 

Seeman (Zeeman Pieter, 1865-1943) 
529 

3eamm (Selenyi P.) 417 
Seabmenep (Sellmeyer W.) 471 
Sommepcheaba (Sommerfeld Arnold) 142 

Flodxhe A6pam (Pertopornm (port. 1880) 
550 

Kaninta lleTp Ileommomm (Port.  1894) 
533 

Kaccerpen 258 
Minium (Quincke a, 1834-1924) 417 
Kerum 

565 
 p (Kepler Johannes, 1571-1630) 

Kepp (Kerr John, 1824-1904) 453 
KnpxroM (Kirchhoff Gustav Robert, 

1824-1887) 142, 587 
Kompaym 	(Kohlrausch 	Friedrich, 

1840-1910) 21 
Komnzon (Compton Arthur) 169, 559 
Kopmo (Cornu A., 1841-1902) 138, 

348, 363 
Kocceab (Kossel Walter) 653 
KOTTOH (Cotton Aime) 460 
Koran (Cauchy Augustin Louis, 1789-

1857) 470 

Kpync (Crookes William, 1832-1919) 
566 

Ky6euann 558 
Rpm (Kundt August, 1839-1894) 466 

Aarpanm (Lagrange Joseph Louis, 
1736-1813) 210 

Jlaamthypr (Ladenburg Rudolf) 484 
Jlanman (Lyman Theodore) 619 
JlaM6epr (Lambert Johann Heinrich, 

1728-1777) 47 
Jlanraefi (Langley W. A., 1839-1906) 

363 
Jlaart0116T 250 
Jlanac6epr rpnromul Camptimenv 

(1890-1957) 506, 510 
Jlanmeeen (Langevin Paul, 1872-1946) 

457 
Jlays (Laue Max, pott. 1873) 192, 332 
fieBeane Delp Himonammy (1866- 

1912) 24, 325, 567 
"Mennue Magnin AManacbeena 325 
Jlemyan (Lemoine J.) 459 
Jlenapa (Lenard Fhilipp) 543, 622 
Jlepy (Le-Roux F. P., 1832-1907) 463 
IIHHHHK 133aKHMHp 1103.110B1P1 (poll. 1889) 

110, 122 
Tinnnman (Lippman Gabriel, 1845-

1921) 93 
JThoila (Lloyd FL) 75 
Aomonocoa M. B. (1711-1765) 22, 257, 

264 
Jlopenrg r. (Lorentz Hendrik Antoon, 

1853-1928) 23, 373, 383, 481, 531 
Jlopeng .n. (Lorenz L.) 481 
Ro-Cypao 540 
Jlparpcxml Fiero 14BaHOBH4 (1894-

1954) 547 
JIyMMep (Lummer Otto, 186074925) 

56, 116 
JIsurMiop (Langmuir Jrving, pox 1881) 

609 

Maihreabcou (Michelson Albert Abra-
ham, 1852-1931) 109, 118, 120, 158, 
170, 349, 374 

Maxceen (Maxwell James Clerk, 
1831-1879) 27, 463 

Mauro]; A. A. (port. 1896) 257 
Manioc (Mains Etienne) 294, 301 
Manaeaburram Jleonma Hcaaxotom 

(1879-1944) 278, 417, 502, 510 
Mapaaball (Maraldi J. F„ 1665-1729) 

136 
Meniteneee A. H. (1834-1907) 652 
Mpulannen (Millican Robert Andrews, 

pots. 1862) 547 
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Moans (Moseley Henry Gwyn Jeffreys, 
1887-1915) 334, 650 

Mopnea (Morley E. W.) 374 
Myron (Mouton H.) 460 

HeiMan (Neumann Franz, 1798-1895) 
407 

Replier (1864-1941) 90 
Hintonb (Nicol William, 1768-1851) 307 
HMOTOH (Newton lsaak, 1643-1727) 

16, 99, 257, 465 

06peumos Haan Bacsursestm (pox. 1894) 
499 

'Tamp (Pasteur Louis, 1822-1895) 520 
Hama (Paschen Friedrich) 619, 666 
Ilepo (Perot A.) 113, 120 
Hamm (Plank Max, pox. 1858) 599 
TIOCIHTMir (Poynting Henry, 1852-1914) 

37 
Hon (Pohl Robert) 75, 576 
flpeso (Prevost Pierre, 1751-1839) 585 
Thonomert (Ptolomaus Claudius, 70-147 

H. spm) 15 
flyaccon (Poisson Simeon Denis, 

1781-1890) 136 
nynbcppux (Pulfrich, 1858-1927) 414 

(Pfund A. H.) 619 

Pamati (Raman Vencata Chandrasek-
hara, pox. 1888) 504, 510 

Peseptpopx (Rutherford Ernest, 1871- 
1937) 622, 624 

l'emeP (Romer Olaf, 1644  1710) 342 
Petrrren (Rontgen Wilhelm Konrad, 

1845-1923) 192, 326 
Pux6epr (Rydberg Johannel Robert, 

1854-1919) 617 
Pnrrenrays 166 
Pullen 323 
Punt (Ritz Walter, 1878-1909)376, 621 
Poacxecrsencami .4MHTpHA Cepreeang 

(1876-1940) 107, 279, 469 
POCKO (Roscoe Henry E., 1833-1915) 

572 
Poyasitx (Rowland Henry August, 

1848-1901) 166 
Pomo" (Rochon Alexis Marie, 1774- 

'817) 309 
Psaert (Rayleigh Robert John, 1842- 

1919) 63, 156, 175, 352, 499, 600 

Casocrsrmosa Maims Bantumnponto 
576 

Cena6be (Senebler J.) 572 
Cenapmoti (Senarmont Henri, 1608- 

1862) 309 

CM0HpLOBCKFIti (Smoluchowski Maryan, 
1872-1917) 502 

Clinger (Snellius Willebord, 1591- 
1626) 15 

Coach/ma C. R. (1897-1957) 195 
Conant, (Soleil, 1798-1878) 519 
Cretan (Stefan Joseph, 1835-1893) 595 
CTOKC (Stokes George, 1819-1903) 

331, 676 
Czonezos Aaexcany rpitropbesua 

(1839-1896) 542 

Tans6or 55 
TaMM 14. E. (pox. 1895) 685 
Talton. (Tyndall John, 1820-1893) 

500 
Tuxoxeen R. M. 50 
TOMCOH F. R. (Thomson George P., 

pox. 1892) 284 
TOMCOH AKC. .11)K. (Thomson Joseph 

John, 1856-1940) 543, 622 . 

YMOB H. A. (1846-1915) 36 

4a6p14 (Fabry Charles, pr. 1945) 113, 
120, 364 

papaxek (Faraday Michael, 1791-1867) 
21, 527 

tepMa (Fermat Pierre, 1601-1675) 198 
(Paso (Fizeau Hippolyte Louis, 1819- 

'896) 123, 158, 347, 368 
cpmunacepaabx (Fitzgerald George, 

1851-1901) 377 
(Doren (Vogel, 1841-1907) 363 
(Pon (Voigt Woldemar, 1850-1919) 540 
cDpainc (Frank James Josef, 1787-1826) 

636 
cPpamc N. M. 685 
cPpaptrothep (Fraunhofer Josef, 1787-- 

1826) 143, 166 
Openeab (Fresnel Augustin. Jean, 

1788-1827) 20, 67, 73, 74, 126, 294, 
311, 401, 416, 433, 436, 523 

tyro (Foucault Leon Jean Bernard, 
1819-1868) 348 

typhe (Fourier Jean Baptiste, 1768- 
1830) 28 

Xean (Hull A. W.) 335  
Xonsea (Hollweck F.) 339 

flepmnre 289 

ilepeincon fl. A. 685 
%unix (Chadwic James, pox. 1891) 

626 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



HMEHHOn YKA3ATE.11b 
	 759 

Wepep (Scherrer P.) 335 
llle4xpep (Schaefer Clemens) 417 
ILITapic (Stark Jonannes, pcm. 1874) 538 

alantirTon (Eddington Arthur, 1882— 
1943) 570 

99aep (Euler Leonard, 1707-1783) 16 
9fmwTeRit (Einstein Albert, 1879-1955) 

383, 504, 546 

arixelmaaba A. A. (1863-1944) 370, 
416 

9pettcpect (Ehrenfest Paul) 355 
9pH (1801-1892) 370 

10xr (Joung Thomas, 1773-1829) 76, 
100, 294 
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Jlamdc6en tpu2opul2 CamyliAoetve 

OTITHICA 

Peaawrop E. .11. attatuu2 
Terri. peaaarop H. A. Alypatuoea 

Koppewrop E. A. Eartiecaa 

Cam° aasSop 10/V11957 r. 	floanacaao llegam 
15/X 1957 r. 	Spears 60X921/”. (1,63. neg. a. 47,5. 
Yuma. neg. a. 47,5. Y4.-H3A. A. 48,80. input 50000. 

Heiman SHBOA (1-35 000) 9K3. T-09095. 
lieHB KHHrH 15 p. 65 K. &WAS IA 2178. 

rocyaapareemoe H3A8 reAbtrao Textmao-TeopenmencoL1 
awreparypu. MOCKB11, B-71, B. Kaapacaas ya., IA. 

THnOrp9OH2 	2 HU. EBr. COKOAOBOA Y1111 Aeneas- 
Hapxosa. Jlemiurpaa, 14amahaoacka op., 29 
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