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3J1 EKTPOCTATIILIECKME 
PAKETHbIE ABIVATEI111 

Ilepecoa c aumuie clew° 

B. B. RIPMBII0BA, B. M. TIMIIKEBIltIA, 
MAPKIIHA, M. B. IIOJIFIKOBA 

IMO peoampteii 

10. A. PbflKOBA 

Kara cogepatar peaymTarm TeopeTsgecxxx H excneimmea-
Tansaux Hccaexosarmial, upoxeAexmax B CIIIA B CBSIMI c pa3- 

pa6ontort HOEDISIX (Wm anexTpocTanmecitax) paxeTatax gagraTeneil 

Jul Rocktinecmx neTaTeabaux annapaTox. Paagensi mixra MOM-

swam OCHOBEMAI upo6aemam paapa6oTxx Taxxx geHraTeneii: rroxaaa-
Toni pa6o,Tero Tana; ycxopemmo mime E EIX BaanmoAdicTinno 
c anexTpogannT gurraTeria; neitTpanmagrai moartoro nymca; !dm-

ggice H 06opyjkoaaxmo ;pia uposegerarx immaTaaxift Tama ;u:sura-

renal B ax aaemeaTox. 
B xxxre nuipoito Tfcrionb3oxami coepemerame aCTOMUIREI, sumo- 

pa6oTTA coeeTcxxx 4313alIKOB, a o6nutpaax6R6agorpablia LloaBo-

MleT grtTaTemo 6oxee noipo6Ho oartaxomfiTscx C nio6ori sarna-

Tepecosasmeil ero upo6nemoft. 
Coxepatanxe imam H npaxaTax cbopma HaaomeaTix II03B0a3110T 

pexontengoaaTt. ee Baxmarano 'tax cuermaxxcroa, Tax a cTyrkeErros 
c.rapnmx xypcos Tennnecmax Byson, HEITepecylonixxca upo6nemamo 
paxeTnoro xearaTenecTpoemm. 

143 A T E.TI CT BO muP 
Mocxsa 1964 

PeOanifus flume pamypaz no eon pocax noeou mexnunu 
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6 	 IlpeOucitoeue x pyccxoAty uaOarturo 

 

  

IIPEMICJIQBHE 
PYCCHOMY 143,11A111410 

conpaxacaannixca HayR. Tax, 6thai.nlylo poah B npasHaanom ribinocaHHH pa6o- 
nponeccoa B HOHHOM RBnraTene arpaeT aaaHHe OCHOB KaTOAHOI3 aaexTpoHaacH, 

41113H1tH naaamm, marinnorHapoanHammin, OCHOB Teopuit Tenaoo6meaa H T. A. 

limermo TicaegcTarre. aToro B aacTownee spew', cmeaagao, npaemaemoii awrineTca 
cDopma H3310H3e111331 Bonpoca, npaHaTaa B aaaHoft cDopma c6opranta 'reo-
pen:mem-tax H axcnepumenTaasmax pa6oT, crpynnHpoBaHaux HO TeMaTHHeCHOMy 

npHark11ny • 11 OTHOCF113133[CH H TOR 13.11H HHOI3 133 OCHOBHMX npo6aem, BO3HHHHIOI13131 

npa paapa6once H HCHLITaHHH aaexTpmTaTiplecallx paReTmax HaaraTeaeil. B xaltre 

upegcTaaaeam B OCHOBHOM pa6omi, HoaoaceHame Ha cEMnoanyMe AMepHIMEICHOTO 

paReTaoro o6rHecTaa, cocTosunnemca B MOHTepee (13IT. Ra3131:110pH1311) 3-4 Hoa6pa 
1960 r., rae co6pa.aca Becama mnpoitnii apyr cnenaaaacTos paaaagaux o6aa- 
CTESCE TexaHRH, 061.e3HHeHHESX pa6oToit HO HOHHIAM ,313131"3.Te33333. 14.31e3H0 ILII1p0T011 

3TOPO Rpyra Sr M03030 06SHCHHTL Ha nepabni B3I71113 113310IIII1010 110,3p06HOCTL 

H3.307H0HH11 H nonyaapaylo HaTepupeTarnuo OCHOB CJI0H3111:3X 4:1113333HeCHHX npo- 

neccos B oirgeammix pa6oTax. 
CocTaartreaa nogeanan aaary Ha ReTrIpe paageaa, oTpaataiorgax, 110 HX 

maeHmo, OCHOBHMe npo6aemm peaaHaanHa aaexTpocTaTHgecRitx asHraTeaerc: 
1) 31CT0HH13103 HOHOB; 2) ycaopeaRe HOHOB H BJIHHHHe HOHHOR 6om6apaapoinua; 
3) aeftTpan13anna }manor° nyaaa H meTograta R o6opyaosaHne Ana HCILLITaHH13  

aaexTpooTaTageacHx gaHraTeaek H H1 aaemewroa. liaatgomy paageay npegnoc- 
aaahi 131303H1:30 CTaTLH BH3HELX amepHRaucmcx yriernax, 3313.31TLIX HCC31eA0B3111311M13  

RoopanHanHek* pa6OT B cooTaeTcmyloakett 06aacTH (B paaaeae 0 HerapaaHaanput 
HmeeTca eine H aaRaRAHTeataaa cTaTaa). B DTRX CTaTE.1313:(3.13 p6ukait o6aop COCTOH-

HRE  Bonpoca H cDopmyalippoTca OCHOBIILIe 33.3:kaHH 33.31,Hert- 

HCCAegoBaaHil. 
lioaariecTso pa6oT s Raacaom 113 3THX panceaos B oupegeaeHHoil mepe oTpa-

ata.eT RonneaTpaxnuo yCHHHil HarcHo-HccaeaorcaTeabcanx opraHmagHA CIIIA 
Ha COOTBeTCTBylOIHME npo6aemax. 

B rcepaom paaae.The paccmaTpamaloTca cpea6Taa noaroToBRH pa6otmx Tea 
yotopemino B 33eKTpOCT3THHeCHOM none, T. e. HOHH30131311 aTOMOB 33.1111 moae- 

Rya, a Taxace noaygenHe aapHacemEnax Raneas acHaRa.x meTaaaoa. 
Ilpo6aema 	 nocTaTo=mo naafi° H xopomo HaygeHa cl•H3HHaMH, 

H gaahaeralleit aagwwii amaaeTca aann. Em6op aan6onee nogxogalgero ;Ana 'wadi 
coagaaaa Tarn Hoattoro HCTORHHHa H3 parka paapa6oTaamax cxem, a Taitate 
accaegoaaarte macniTa6max acl4eaToa, CB/133HHLIX C nepexoaom oT aa6opaToprus11 
mogeaeil H maxemun gaHraTeammim ycTanoaxam, H noinaniemte R. II. A. HCTOH-

HHROB. Meaee paapa6oTaaa 3agaria no -arwaaa TH3103.11MX aapaateartux nacTan 
C aOCTaTORHO ogaopogaLar oTaoraeartem aapaga K macce. 3Toft upo6aeme B nepaom 
paagene nocastinerta, x coataaeaTuo, JIHIab oaHa pa6oTa B. E. Rpoaa. 

Boupocla NoacTpylipoaaana ycitopcnorgax cacTem peataloTca HCX0)3/1 113 

0613HHLTIC npeacTaaaeaaii HOHHOrt H 331eItTp0HHOR OlITHHH, T. e. obortycnposaarta 
nyvtoa aapaateaamx gacnut. IlpnmeanTeabao K ganraTeaam ageci, BoapacTaeT 
aawlearte gayx tbaitTopon — ILTIOTHOCTH HOHHOPO arum H Dp03HOSHOR CTORKO-

CTH (CTORHOCTI1 H HaT03110My pacnizaeani)) ycaopalonnix aaelapogow. 
HO pagy nrartam, B HaCTHOCTII B Tkeaax coaHaHna HOMIEHHTHMX H neranx 

aaexTpocTaTwaecarix gaaraTeaLamx ympoificTa, a Tai me ymeHarneaHa Tenaoinax 
noTepa C HOBepXHOCTHLLX HCTOHHHHOB HOHOB, caegyeT CTpeMHTLCH 13 HOJIrleHHIO 

maxcHmaaaao BO3M03(130/1 MIOTHOCTH HOHHOPO T °Ka B nyuce. 03133HO BCJIOACTB330 

 B33.133.103011CTBM1 mentgy 0311H3H0B0 aapaateranamn HaCT331I8MH I:warm:Ina II3OTHO- 

CTH ortaaromeTca °rpm:mem:wit npocTpaacTseaamm 3apagom, T. e. wowneaTpa-
Altai Taxnx tiacTwg B egnaage o6sema. 

M0330 HOICH3aTb, 'iTO ynearmeaHe IIJIOTHOCTH Tolta BO3MOHSHO mann, upat 

yneanrwalia ycicopalonwro aaupaateaaa H ymeHhinernm gainuff paaroaaoro 
yqacTRa (o 133HHHHH OTHOMOHHH aapaga x macce CM. mime). Oartaito yotopawnwe 
nanpaateane He momeT 6LITL Gaon'. yrogrto BeaTuto IIo aparmeit mope no gaym 

B nocaegHee geCHTHaeTHe ycHalia MHOrH1 aa6opaTopHil H HccaegoBaTena-
CHB% IkeHTp0B CIIIA n apyrnx cTpaH ace B 603ILBleit Mope RoarkenTpHpyloTca Ha 
npo6JleMax, caaaanaux C Tax Haamaaemsata asHraTeaamH maaaix Tar, T. e. aBH-
raTeaamH, Tara RoTopmx Ha HecRoaaRo nopanuos meHune He TOJILKO Baca aeTa-
TeasHoro annapaTa, Ho H Beca caw& gaHraTeamcoil ycTaHoBBI. HaH6oaamee 
BHHMaHHe, cyAn no ny6aHRanHam B aanaHsoft Harmo-TexHasecRoil nepHoaHRe, 
yaermeTcH aaeKTpopeaKTHBHLnd 7.kaHraTeasim: 11..7I33MeHHLIM H HOHHLIM. 3TO 061.31C-
HBeTCH 603ILDIHMH BO3MO7KMOCTIIMH HOBLIDIeH1333 yaeamoro nmnyaaca (Tani) 
naHraTeaeit Taxoro Tana no cpaaftermo C 06artinuma (xummecareakt) paRencamm 
naHraTenamH. 06aacTalo npHmeHeHrui TaRux HaHraTeadi 1113.111310TCH Roppexaaa 
TpaexTopHii H oplieHTanita RocmffriecitHx aeTaTeatHacx annapaTos, a TaRace 
HcnoaaaosaHHe HX B RatiecTse mapinemax aanraTeaeft B gaammx Kocmrsiecxxx 
HOJIeTai H nag noggepacamm CHyTHHHOB Ha HH3131 op6aTax. 

Hpegaaraemaa arcHmaHHio innaTeaa nanra nocaslineHa Boupocam aaeRTpo-
cTannecRax meTogoa coagamca peaRTHanoil TIME, T. e. HCHOJIL30BaHHH peaRgHB 
noToRa 3apmicemnrx ycRopeumax aaexTpocTanmecRlim noaem. Bcaea-
cTalle Toro liTo s RatiecTae pa6agero Team gag TaxiTx amtraTeaeil =make acero 
npeicaaraeTca HCHOJIL30BHTL ogaoaapaaaaie ROHM THHieJILIX anemeaToa, 9TH aBH-
raTearc HHorna HaamamoT HOHHILMH, 10TH He HcamoriaeTca, a game, Hao6opoT, 
paccmaTpHaaeTca Ran nepcneRTHBHaa BO3MOHCHOCTL HCHOJIL3OBLHH33 B HEX 60nee 
T31Hte3131, B RaCTHOCTH HLIJIeBLIX HaE H0313011M3131, RaoTan C 603ee HH3HHM, 
=cem y HOHOB, oTHomemlem aapaga x macce. 

Maccoauft pacxog aapHateuHaix RacTan aento CB1133Tb C HOHHISM ToRom 
ecaH HaaecTea aapag tiacTinnl, a cRopocTa trcTeReHHa — c ycRopaionAlcm 

eaexTpocTaTurcecimm HO.TIeM; Toraa B aHaTeaLHSTX HOCMIPleCHla noaeTax (npo-
aoaacHTeaurocTaio B TMCHHH tiacors) Ana npitemaemux HwiaaaHmx Becoa pacxon 
pa6otiero Teaa aoameH HamepaTaca rpammama HUH gOaRMH rpamma B ceRyany. 
Tarok, HanpHmep, B 1600 r 6ygeT o6aagaTa aaexTpocTaTariecRHit gratraTeaa 
c MornHocTmo n3rtnta 730 nem H pacxogom ,-- 0,17 e I cen. IlpH 3TOM sec TOJILHO 6op-
TOB0r0 aaepHoro HCTOHHHIta. 9130pPHI1 COCTHBHT °KOJI() 5000 n1"), a ecaH rlecTrz. 
noaeaHylo HarpyaRy, Bee aanaca pa6otiero Teaa, ganraTeaa, ero aHepreTagecRair 
H. H. A.  H T. a., TO CTHHeT oReaHHInam, tITO npH oarquizax cpegcTaax upeo6paaosa-
HEM aneprHH oTHomearce THFH H Becy aftnapaTos C ganabanc gaHraTeaamil He npe 
BLICHT BenH4HHLi nopagRa 10-4 , 10TH HI yaeammit Hmnyaac momeT 61313, aecama 
BLICOH (6oaee HMI Ha nopaaox mane, gem B HiP)10. 

,UaHHaH RHara He 1113.3133eTCH cHcTemaTrucecRan H33011teH11eM OCHOB paciieTa 
H RolicTpyHpoaanHa ganraTenamix yeTp0ACTB 0TOPO num, aa H swig 311 Ha gall- 
HOM 9Tane pa3BHTHII aToil HOBOR 0633CTH TeXHHIM TaKoe H33031031311e BO3M03030 
H 1300610}311130. Kan BCHHall H0B351 069acTa 3HLHHA, TeopHa aaexTpopeaRTHromx, 
H B HaCTHOCTH aaexTpocTaTmecaHx, gaHraTeaelt Ha10,313TCH Ha cTarRe paHee maao 

Corliss W. R., Propulsion Systems for Space Flight, McGraw-Hill, New 
York — Toronto — London, 1960; pyccunii nepenoik cm. Ropnucc Y. P., Panemme 
?barman gast KOCKEITIMMX 110.71eTOB- R3)2(aTel1beTBO mitocTpannoil awreparypm, 1962. 
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npurinHam. Bo-nepssix, rip 60.TIBBIHX Hanpilatesilsx (H maaLix aaHHaX yucopsno-
ukero npomencyTica) B03MORteH anexTpilgecicHii npo6oil B ycitopillorsem npome-
mynce, ‘ITO MORieT npnilecTH K ilizaxoay cricTemm 113 CTpOH (HO DTOR RCe npws1He 
He.11b3H 6ecsoHeTulo ymeHainaTi, cam ripome)cyTox). B pine pa6oT 1) ilmcsawAilaeT-
CFI mneHHe, 'iTO HanpilaceilHocm. HORH B ycicopillorsem npomeacyrite He gOJIJEHa 
npesbunam 5.10 4  105  e/cii. BO-BTOpLIX, MORMO noxaaaTb, 11TO npn aaHHOM 
Ha3HageHHH Kocmiurecicoro aeTaTeabrioro annapaTa ygearHurr nmnyabc ero 
aaexTpocTaTarrecitoil asHraTeabHo'n cricTemm, onpegeailemmil csopocTbio HcTege-
HHSI HOHOB, rimeeT onTHmym, BeRHTIHHa KoToporo cromaHa c maccoit 6opToilott 
CFICTOMLI aireprounranHil, npilxoHnnTeilcsi Ha eaHrircay MOIHHOCTH, a 'rause 'ape-
meilem pa6oTJI amiraTeail, KOHEPIHOR CKOpOCTb10 H oTHorneHHem 11071110 .11 maccm 
aeTaTeaLHoro annapaTa K macce none3il0g Harpywcil. A nociloahxy cicopocTrz, 
gacTilil (HoHors) cilimaHa c yucopilionTeik pa3HocTido HOTeHlkIlaROB, TO 3Ta nocaea-
HHH 6oabrnoil mepe oupeaeneHa anageHHem yaeaLHoro Hmnyasca, OlfTHManb-

HLIM gag Rocmrprecicoro nosieTa 3axaHHoro Ha3HaneHHil. (AHaaornmiail 0 IITHMH-

3agnsi so3moncHa, CigeBWIHO, H.  B carme HCII0.711.30BaHHH HoHiloro asnraTeail ;rail 
soppessEH op6nT HRH opHeETasHH.) 

Hpri aarmEtHoil CKOpOCTH HCTerIeHHH HOHOB LITIOTHOCTb mica oxanameTcil 
o6paTHo nponopsHoilaamion OTHODIeHHIO aapilaa K macce, 11TO H 06yCnOBIIRO HHTe-

pec x l'acTraiam c maamm oTilorneHrtem aapilaa x macce (Tilaceamm Racmgam). 
HoilmoreHHe H.TIOTHOCTH HOHHOTO mica npH 3agaHHoft CHOpOCTH IICTerIeHHH 

BO3MOSKHO erne H 3a CrleT BbITSITHBaHHH HOHOB 113 TICT0 ,11111Ka 6oamnort pa3HocTmo 
noTeHsHaaos, a 3Ha'IHT 11 ycsopeHHil RX ao cnopocTH, riperturnaionien METHMani,- 

Hp°, C noc.riegyionTilm TopmosceHilem ao Heo6xognmon. 
3THM H 061.31CHReTCH TO, 'ITO mnorHe onlicailame B sHEre MOXIeR11 HOHHbIX 

asHraTeaeft HmeioT TaK Hawailaempo ycsopwreasHo-aameaameabilylo cHcTemy 
ailexTporkoH. Taxail cncTema HO3BORHeT Hecicoabico HOBLICHTL HHOTHOCTI. HOHHOTO 

TOHa B urine. Ho no yilce ilbicicaaaHnum coo6paaceHHilm yotopilionTer noTeHnHaa 
He moaceT oTairtraTben Ha sops/Axil OT noTeHnHaaa 3amenamorilero aaexTporm. 

Hpo6aema xamailoro pacrmaeHHil wierapogoil Humor° awiraTeas 3a ctreT 
noriarmilirn Ha max ycsopeilimix HOHOB 113 HCT011111tKa muse ilecsma cymecT-
seHHa. 9xcnepHmerrraammie aaHrthre no icaToaHomy pacrameHnio nosa3milmoT, 
'ITO spH cicopocTilx, ormilHario, 6y;TyT 113,1eTh ROHM B anexTpocTaTirre-
UM% gEHraTear.HISX cHcTemax, sancjimit HOH cnoco6eH HEART', HeCHOJIBKO (npH-
mepHo OT 2 ao 10) aTOMOB 113 0610111LIX KOHCTpyHHHOHEILIX maTepHaaos (CTanL, 

Cu, Al, W, MO H T. a.). HoaTomy npm RJIHTeJHHOH pa6oTe HOHHOTO al:airman 
C HeygoilaeTilopwreabiloil (TpoxycHpoilsoil urnta main HaCTyrOITI, pa3pymeillle 
3HeKTpOnOB BCReACTBRO HaTormoro pacilmaeilliii. 3TBM o6ycaoilaeHo BilirmaHHe, 
yrkeaeHHoe B icaHre Boupocam cfsOiCyCHpOBICH upixon, ilm6opy cDopmm aaerrpo-
Roil, a mime HccaegoilaHnio CTORHOCTH K itaTogHomy pacimureumo paaawinux 
maTepHaaoil. 

EC.T111 aeTaTeabilmn annapaT 6yrkyT 1101[11;laTI. rlaCTHHLI C OAHOHMOHH143111 

3ap5IaamH, TO ilcitope OH upHo6peTeT 3HagIrrenbilbIli 3ap5ni o6paTHoro silaica, 
a caeaoilaTe.naHo, Hcnycicaemile WM riacTrram 6yrkyT ilowiparilamcil 06paTHo H Tara 
ncge3HeT. 1103TOMy CTOJIJ 'mama aria anexTpocTaTwiecxkix palteTHMX ,g3HraTeaefi 
upo6aema HefurpaainaHHH pa6otiero Tena Houle ero ycilopeHHil (3Ta npo6aema 
HpaKTFPleCKII oTcyTcTilyeT B 11Ra3MeHHLIX asHramanx, roe npoHcxogHT ycsope-
HHe xila3HHegrpaxsHog naa3mm). HaR6oxbrardi paagen mum" nocsanTeH HmeHilo 
HenTpaallaarimr, ripHriem wrecs xapasTepHo HaarrriHe 6o."thnioro ‘Iricaa TeopeTH-
geCKHX pa6oT, B HOTOpLIX C TOH Hart HHoit cTeneHmo noppexTHocTH genaloTcil 
HOHLITICH OITeHHTb yen0BHH, npn RoTopmx momeT Hp0HCX0AHTI. HefiTpaa113asHil 
HOHHOTO nycnta 6e3 cyrnecTsernmx HapymeHmg ero yCTOR,111BOCTH. 3T0, BHJ11MO, 

1) Hanpumep, Stuhlinger E., Seitz R., Electrostatic Propulsion Systems 
for Space Vehicles, Advances Space Sci., Vol. H, N. Y., Acad. Press, 1960. 

IlpeOucitoeue x pyccpcomy uaOcixtvo 

061.HCHHOTCH 60aLDIHMEI TpyAHOCTIIMH, xoTopme BO3HHHalOT B IIposeCce 9KCHepH-

menTammoro HccaegoilaHHH HeilTpaariaasaH B Haseminix nucyyminax yCTaHolHax, 
nocicoamcy B ycaoilmrx o6w1Horo aa6opaTopHoro Hasyyma (^'10

-8 
 JUL pm. cm.) 

ilefiTpaalmaaHH HoHHoro noTosa monceT ocynrecTilasTbcil IIocpeacTBOM nepe3a-
pilamt Ha ocTaTotmom raae, Toraa sax npri r7ly6os0m socmmecicom ilasyyme 
Taxofi MeXaH113M HU-C.1110'4CH. 

HeCOMH011111.111 HaTepec upeacTailaseT H nocaegmul paaxea, HOCB11IReHEINr?1 

MOTOAHHe HamepeHei H mccriepHmeHTaasHomy o6opygoilarono, nocsoaLicy cyaL6a 
TeX Hari HHNX 	OTHOCHIHHXCH H HOHCTpyRIIHH DROKTpOCTaTIFIOCKOTO ailHra- 
Teail, BO MHOrOM 3aBHCHT OT HaTkeRCHOCTH H gOCTOBepHOCTH HamepeuHii, npoile-
aemmix npri HX aRcuepHmeaTaabHoii rrponepite. B CBH3H CO cica3aHmlm smile 
o npo6aeme nefiTpaamariHn CTaHOBHTCH HOEIHTHLIM BHI1MaHHe, yrkeaeHHoe B aTOM 

paagene nporpammam H meTogruce HccaegoBaHnil HeitTpanHaasHH rryTem ricumTa-
HHFI MC:IR:QM HOHHOr0 asHraTeas HOTIOCpeRCTBOHHO B KOCMOCe. Ha HacToilTear, 
"[yr° Heo6xognmocTa npoileaeHHil Taxnx IICHLITaHHA vice Ha TOM aTaue, Ha HOTO-

pom Haxormaaci. paapa6oTKa HOHHLIX gilHraTeaeit B CHIA x sourly 1960 r., yita-
ammeT B aaitniommTernaom CJIOBe H ORHH H3 pyitoiloameaelt ameplinaHcx0x 
11CCJI0A0BaHllit aT0r0 HanpailaeHHil 3. BITyarairep. 

HuHra «9aexTpocTaTmecicHe palteTime aBriraTeam HBRReTCH oaHort Ha cepHn 
«Hporpecc B acTpoHailTince 11 paseTHoft Textnce», H3amoriletics AmepincaucitHm 
paseTHial 06IHeCTBOM H oxilammaionlefi 'mama nrupoxHil Hpyr TeM: OT BOI1p000B 

pacrieTa 11 soacTpyHpoilarmil /EPA H PATT ao Hccaerkoilarmit B o6aacTri TeopHri 
rrinepasysonux 11 npo6aem HHHaMIIKH, yupailaerms H 6a1IRTICTRICH paseT 
H xocmHsecmix aeTaTeamthrx annapaTort. Cpean ximr aToii ceproa HaH6oaee 
cyrnecTileHrium xonoaHeHHem x gaHHoti HBHRIOTCH icHHrH, nocilmgemme npeo6pa-
aoilarso Tenaa H xmlnariecitoii aileprmm B aaexTpoaileprino H aueprenrcecEnm 
ycTaHosicam gas xocmHriecmix annapaToil 1), Tax sax 01111 3aTparHilaioT apyrylo 
ilascHefunyro npo6aemy, OT penieHHil xoTopon BO MHOTOM 3aBHCHT R013HOHHOCTI. 

HrkeH aaexTputrecicrix memaors coagaHHil peaRTHBHOR npo6aemy Hoarse-
/Mil aaexTprprecicort aueprns Ha 6opTy Hocmmecsnx aeTaTeasubsc annapaToil. 
Beci.ma He3HarIHTeRE111.1e BenWIHEILI OTHOMeHHH TRIM H Becy TaKFIX ABH.raTeneil 

10-4) cililaaHm B nepsyro oireperkL C G0nBIIIHM secom 6opToimrx 110T0,111HILOB 

3HepritH, T. e. 11X HH3110171 ygeabHon monTriocTbio B ItHaoilaTTax Ha sHaorpamm 
Seca CH.110BOR yeTaHomm. aerito BHneTI., 'ITO Amite sawmill:Iasi B aucalugHTeab- 
Hai crane 3. HITyartHrepa nepcnexTHilHail imspa 0,3 xem InT He noasoaileT 
Haaeilmcn Ha cynIecTBeHHOe noB1uneHHe OTHO1lleHHBh TRIM x ilecy. annapaToil 
C 3.110KTpOCTaTHgeCKIIM par-WINES:A gilHraTeaem. OaHaxo H B aTHX yCJIOBILSIX HOH- 

HEIR aHaraTear, npeacTasaileT OAHO 113 BO3MORMLIX cpegcm OCylIkeCTBHeHHH HeKO- 

Topsxx BHAOB HOCMICHOCKHX nonewil 'Tyra:tux aeTaTeamthrx annapaToil, oc06ernio 
HOROTOB 60.TILDIOCI Hp0g0nRCHTeHLHOCTII. 

B x11Hre nrHpoico HciroasaoilaHm coilpemeHHHe Hen:vs:num, Hilaiotrail patio- 
TM COBeTCHHX wrropoil, B 'IaCTHOCTH pa6oTH wigHbrx Hannix (lmarricoil B o6.ilacTH 
itaTornroit aaexTpoHincH. 0 6raHpHail 6H6aHorpacjmil IIO3BOJIHOT 'IHTaTeJIIO 60ilee 
normo6Ho 03HaKOMHTLCH C am6oil aamwrepeconaBnieli ero npo6nemoil. 

OTCyTCTBHe HeRLHOCTII H HOCReA0BaTenhHOCTH H3.110RieHHH 06'bRCHReTCH 

HemoHorpacimprecEnm xapasTepom icriHrH. HpH of emce Tex HRH HIM% ripHileges-
max B EHHre peayar.TaTos H ilmiloaoH He caeayeT 3a6milaTb, irro B Hell co6paHm 
HoHcitoinie Hayquo-HccaegoilaTe.nbcicHe pa6oTil, a He xaHommeciace, MHOroKpaT-
HO npoilepeilime H noaTilepacrkeHHHe Anmeamioti npaKrmitoit peayaLTam. Rpo- 

1) Energy Conversion for Space Power, Ed. N. W. Snyder, Acad. Press, N. Y., Lnd., 
1961; pyccimii nepenog cm. allpeo6pasosaffne Telma it xuma,mcnoti alp:prim B saelapoanep-
ram B paxembnc cacremaro, ilaaarem,crao unocTpaunort anTepaTypia 1963. 

Space Power Systems, Ed N. W. Snyder, Acad. Press, N. Y., Lnd, 1961; pyccicui uepe-
BOA bbl. 43neprernmecEne ycranosan win Rocmn -secanx annaparron#, HalmTem.cTso i«MHp» 
(abiliner s 1964 r.). 
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me Toro, ocTpaa xuatypeagrta meagry pa3JIIPIELD413 amepaxaacxama opraaaaa- 
IVISIMH H itapmama B J:kejle noayseaaa npasaTeaacTaeamax saxasoa Ha npOaeae- 
• Hccneaormaaft H pa3pa6oTox, caaaarmaix c xocmallecxam maraTeaecTpoe-
artem, He moraa He caaaaTaca Ha 06'beKTHBHOCTH ogerfox paaanimarx paccmaTpx-
BaOHLIX cxeM HOHHOPO grairaTeaa, HOCHWILIty asTopla HBJ11110TCH upeacTaBsTeaa-
Mit TeXHIC Roaxypapponkax opraamagaft. 

liaara aaTepecaa xax cnegaaaacTam, Tax H TOM, HTO saTepecyeTca cmeams- 
• npo6aemama paxemoro gaaraTeaecTpoeaaa. glianaaon aaTponyTatx B Heft 
B0/1p000B H OTHOCHTeaLHBH AOCTDIHOCTL H3BOBteHHB /103BOMPHOT peRomeaaosaTa 
ee H cTyaeaTam cTapmax xypcos TeXHHtleeHMC Byaoa. 

JO. A. PIAOIC08 
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12 	 A. Hcmowtuxu ILOH4)(7 

A. 101CTOLIHMKM WOHOB 

BBemeHme 

P. E. Xanmep 

Hpo6Hema CO31taHHH HOHHOTO nraxa c 6onsmon HROTHOCTI,10 Tona H gocTa-
7oHno ogHopogHum oTHomeHHem aapHga x macce npu mInnamaasnmx 3HepreTH-
Hecimx noTepHx sxmaqaeT B ce6H Halt ogHy 113 OCHOBHLIX aagarly nosyqeHHE 

110110B HJIH HapHsieHHEax ROJIMOHAHLIX .qacTink. 
B Tanoit xpantoii nocTanosne npo6Hemst OTCyTCTBDOT 110JIHrieCTBeHHLIe 

OLIeHRH OCHOBHLIX xapanTepHeTHR, a noTomy paccmoTpwn B OTg0JILHOCTII aagaqH, 

ee cocTassmoni,He. 
Pa6oTaionAr1 Ha Ike3HH HoHnuit paReTwail gsHraTenb c ygensmam ;lamp's-

tom 5000 ceh H HHOTHOCTLIO Tona 1 stalcsta paaslisaeT Tary na . e7HmI;y naorRagH 

1:1,007 r/cm 2 . Taxaa seaHHHHa THrH 3KBHBaneHTHa secy Ha yposHe mopH sHoTa 
amommeson (ImasrH Tom:iv/Hon 0,025 AUL H unornagLio 1 cats. 

• ECJIH Tenept, aagaTscH senHHHHoil OTHODICHHH THrIE K secy seer° KocMII'Ie-

CxorO annapaTa, pasHoit 10-4 , 'ITO cooTseTcTsyeT ycxopemuo. 10-4  g, TO macca 
annapaTa (sx.TuoHaH maccy nose3Hoil Harpy3KH, Tonausa, 3HepreTHHecHOn 
ycTiHosxli 11 T. g.) 6ygeT ansllsaneHTHa macce amomminasson IIHHT11, nnorgags 

HoTopon pasHa usolnagH ceHeHHH HoHHoro 	 'Tthifiirna — npHmepso 

25 cat. H3 npHsegennoro npHinepa ageBH)1H0, tITO IIKOTHOCTH Toxa B 1103H0BOM 

MOHHOM nyqxe measme 1 stalant2  B006110 HO IlpeACTaBlIFIIOT HaTepeca H Heo6- 

X0AHMIil HJIOTHOCTH, aHaHHTeasHo 60nimme. 
0110H1111, .BaH(HOCTI, 0)3010p0)THOCTH B0.711MIHHLI OTHOMeHHH sapHga 

nova K ero Macce B HcTexaionkem HOHHOM urine, Heo6xogHmo BLISIBHTb BAHHHHe 

H00AHOpOAHOCTH Ha 1103114111kHeHT II0J103H0r0 geticTsHH nrntal). 
B HCTOHHIllte neaHesux HOHOB MOHMIO o6HapyHorrs 'qaCTIIKLI nHIIIb Asyx 

THHOB: oJSHo3apHJSaNe HOHLI H HeilTpassame aTomm. B 3TOM cariae HOHHEIR nyHox 

MOJIHOCTLIO ognopogeH IIO senHHHHe OTHODIellHfl 3apHga K Macce, H K. H. g. urnta 

B HCTOtIHIIHaX Taxoro THna 3aBHCHT TOMMIO OT nponenTa 110HH3a1(1111 pa6oHero 

B IICTOtlIDIKaX c HoHmanHeil pa6oHero Terra anexTpommin ygapom o6pa-
ayloTca eine II mHoro3apaglibre HOHLI. °Hamm H geSH TaKIIX HCTO‘IHHKOB HexoTopan 

HeogHopogHocTs OTH0BI0H1131 3apaga x macce cHmxaeT x. U. rirma He3HaHH-
ve.mHo. Tax, Hanpamep, sum nyHox cocToHT 113 90% ogHo3apsigHmx HOHOB, 9 % 

gsyx3apagusix H 1 .% Tpex3apligHs1x, TO ero K. H. g. COCTaBHT 98% OT K. H. g. 

HOJIHOCTIA0 ogHopogHoro nyqxa. 

1) 3TOT R03434:111411011T onpegengeTca onion-lei:mem MOIRHOCTII nriaa K MOIEVIOCTII, 3aTpa-
nilBaemoil Era ero noarmage.— li pue. peO. 

14HLDI11 6y/WT peaynsTamr B carrae HCHOJIL301331111H 3apsnxemmx nossoHg-
MAX .lacTnn. 

Bo mnorax excnepamenTanamax pa6oTax 6ma11 cgenama nonmTnn aamepaTb 
pacnpeneneane ontomenna aapana n macce. PeayaLTami ynaamBaloT Ha naanciae 
BeeLma mnponnx common pacnpenenenna 8TOg Bennumm, a Tamice Ha cynTecT-
BeHHIdi HpOlIeHT aTomapintx HOHOB. 

Hpm&epnoe npencTaanenne o merman BJIIIITHHH TaKOi neognoponnocTs momer 
6I■ITL nonygeno XOTH 6LI H3 TOP°, 'ITO H. H. g. nygna C MaliCISEIJIJIOBCHHM pacupe 
nenennem citopocTeri cocTaanaeT neer° 85%. CnenyeT ysecTi. Tamne, tITO Ta 
HOMHOHOHTa Toxa B urine, HoTopaH o6paayeTcH aTomapHanni HOHaMH, npanTn- 
=wenn noanocTsio moateT 6Mm onrecena K noTepam, nocnoaany oTnomenne aapa- 
• macce y HOHOB 061.111110 Ha Hecxonsito nopngxos 6onsme, Hem y Honsosgmax 
HacTHH. OgHaxo cita3aHHoe He o3HaHaeT, 'ITO HcnossaosaHHe Roa.noHgaux aapH-
Htemwx Hamm; gaff HOJITIOHIMI Turn npaxiarqecxH Hepeagago. Cxopee, 31.0, 

 CB11,T1eTenhCTByeT 0 TOM, 'ITO npo6nema 3HaHHTensHo csonmee, Hem DpIDITO. 
gymaTs. 

3agaHa csegeHHH x mnainfymy aaTpaT aHeprIal Ha TionyHeHne 11r1110B HOHOB 
• 3apasnenamx no.naongmax 'mmHg ameeT pan Bammix acuenToa. Hpaemne- 
male aaTpana aIlerlIMH Ha HOHII33111110 Hacnana gOSSCHLI 61,ITb, KOHOgH0, 
• secsma manoit nO cpasHemno C KnHeTHHecRoft 3Heprnen Hanpanneanoro 
gsHsteHHH HoHa nocae ycxopeHHH. 3To Tpe6oHaHHe cpa3y xce HcxsioHaeT Boa-
MWEHOCTS npHmeneHHH nermix HOHOB B cncTemax C HII3KEM ygensami manyns-
com. Hanpmlep, RHHeTHHecnaH 3Heprim HanpasseHHoro gsHmeHHH HoHa sogo-
poga upH ygeasHom warryaLce 5000 cex pasHa 12,5 se. lloTeagnan ;Re 110HH3aKHII 
Hogopoga COCTaBJ1510T 10,2 38, II, OCTeCTBeHHO, B mo6om peassHom HOHHOM HCT0tI-
HHI10 aHeprmi, noTpe6HaH ;ASH HOJIrleHH51 Mona, oxameTcH 3Ha4HIMJILHO 60J1bIHe 
noTeHrmana KOH113a1111H. OrIBBHMILIM amxonom 113 TaKoro HOJIO/K0111111 SIBIIHeTCH 
HCHOJII,30BaHHe TIDE0.111,IX 110HOB. 

B HCTOgHHICaX C nosepxnocTuoti HoHmannert ne3HH HaH6OJILBI11I3 noTepH 
aHeprmir BLI3BaHLI Tennosum H3HyHermem C I101301EHOCTII 3mHTTepa. Tax, ecan 
TemnepaTypa aturrTepa pasHa 1200° K, a ero cTeneHs HepHomi — 0,5, TO noTepH 
Ha 11331FleH11e COCTalOIT npamepao 6 em /Cat s . ilpff ygeJILHOM limnynace He3IIBBOTO■ 

nyuca 5000 cec H HJIOTHOCTH Toxa 1 ata/cat2  IIKOTHOCTI, HanpasseHaort 101:110TH-
qecKoil aHeprnn nrum panna 16 emIcat 2 . Oguo 3TO o6cTosiTenscmO orpaannHBaeT 
K. H. g. Tanga CHCTM BeKIFIHHOR B 73%. 

BC° 3TH IIpnMepra ETHBOXIJIHCb 3AeCb C eJSmHCTBermog Heasio gam rpy6y10 
xonmecTseHHylo oneHxy TeM napameTpam, KOTOpaIe HBfITCH oupeJ;ensHonmMH 

upaRTHaecnoit pa3pa6ome IICTOMIHROB HOHOB JSJIH asexTpocTaTHHecimx T111-0- 
BLIX yeTpocicTs. Pa6omr, cogepstanTHeca B 3TOM pa3gese, 6onee nogpo6Ho Holm-
31.1BalOT COCTOFIHH0 npo6nema nonyHeEnaH nyqxos C smconoil H.TIOTHOCTI,10 Toxa 
H AOCTaT0r1H0 onnoponnum oTnomenaem 3apFlJka K Macce npH MITHIIMaJILHOR 
3aTpaTe aueprHH. 
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14 	 A. Hensourtuxu uottoe 

3KcneptimeHTanbHoe mccne;toemnie 

XCIPOICTePINCTMK MOHHbIX paKeTHbIX AeleaTenek 

C moHm3aL4meikl pa6ogero Tena aneKTpopmum 

YAapom 

F. P. Hay95.nan, H. ,q. PuOep 

14ccnegoaarHe paHeTamx gaaraTeaeit C HOHHBIBM HcTommntama, HcHoabayloupamm aaea-
Tpoaaym 6om6apgaposay, 6mao aposegeao B HccaegoaaTear,cHom gerupe JImoHca (NASA). 
B %0):ke 3TH% HCCJIeAosartart 6raTal cHoHcTpyHpoaaam, 113rOTOBJeH61 H HCHMTBHBI 11B3 HOHELIX 
X(aHIaTeniI c HCTO.IHHHOM gaameTpom 10 cm. ABIITEiTe7111upopa6oTaaH OH0.30 50 nac. HpH ATOM 
6rama noayaema caegymigHe HapameTpm: ailepreTHHecHmit H. H. A.  cacono 70%; HoafinuTHeHT 
acnonbaosamaa pa6oHero Tana amine 80%; ygeaLamici Hmayaac 5500 cex H TOK B HoHHom Tryuce 
0,125 a. B many papa HOCTONEECTB, Taxmx, BBB HpOCTOT3 HOHCTPYRAIDT, HaMH{HOCTE. H HMCO-
MIR H. II. g., TaHoff THU ganraTeaH SIB.11BOTCH °Hamm H3 HaH6onee Hepcneaunnuax gaff HOCMH-
neciemic HoneTeas. B HasecTse pa6oHero •Teaa HcHoaLaoHanacr. yryTT., HO B npogecce Hccaegosa-
HRH 6mHaHmaaaeHa BO3MOBCHOCTI, pa6oTm Ha paaHmx patio fax Teaax, HTo mama SIBRHeTCH 
cyraecTaegamm apemmyTHecTsom aToro gaHraTeng. 

BBEAEHHE 

B 3TOR cTame gaeTcH o63op pa6oT HecaegoaaTenamtoro rteErrpa 
(NASA) B 06aacTH HOHHBLX asHraTeneil, B HoTopmx HCHOT11,3y1OTCH HCTORHHICH 

azeitTpormoit 6om6aprraporatoli. Mat orpaartrataHca ageca mtrantaymom geTama-
aarkm4 H TeopeTusecxoro artaallaa, nocito.amty aToT maTepaaa lly6alittyeTea 
B opteTax NASA. BMeCTO aToro gaeTen o6o6ukearte OCHOBH1,1% gocTHrHymix 
peaynaTaTob B CBOTe I'HaBEILIX BO3HHIC310/Ik11% upo6aem H 11pepabH1,1% BO3MOJR-
Hmx xapaHTepHeTHH. 

Oitemta nortHoro 	 C aaexTpormoit 6om6apgripoettoit, capHargero 
gaff no.gyHeHHH TRIM, Jaffa B pa6oTe [1 ]. 0;:tuatto Tatum FICTOIIHIIRH HcnoaLaoHa-
nue". arcamaTeabHo panee, HO B TO apemfi cam HCTO'IHIIR Hmea alum, Hcnomora-
TeasHoe 3Haneulle. IloaTomy Horoame HCTO.IHHRH C aaeHTpoHHoii 6om6apglipoaHoft 
HaH TaHomse He nogsepraanca cHoar,Ho-HH6ygr, ray6oHnst HccaegoBaHHam, H npH 
H% HoacTpynposanHn HcrioaLaoHaaHcs raamnam o6paaom ammtpirteettae MOTOTIM. 

Bcaegcnme 3Toro B pa6oTe [1] B HaHecTHe ogHoro H3 3Tanos ortetata 6sia 
gan npocToii TeopeTaHecHet aHaJIH3, noaaoamornHift oupegeaHTL flpHeM.lIeM&H 
gHana3oH anaHaHHit pa6oHwx napameTpoH, r[pn DTOM HepxammH rpaHnnamH 
oHaaaaHch 100 38 no 3HeprHH aaeHTponos H 100 ec gall marairrmax noaek. CaegyeT 

HMeHHO DTA 06HaCTLIO 110.ITH 110.11HOCTLIO npeHe6peraaH B IIpeHi-
Hax 	110 HOHELIM HCTO.IHIIRaM H0,II06H01.0 Tina. 

Ana 110.11HOTLI orkeatta 6ma atoacTpyliposam 1131. 0TOBJ1eH H HCHLITall paHeT-
HaIg 	B HoTopom HCH0.111,30BaHCH 	 HOHOB gHameTpom 10 cat 
C HoHnaanHeit as cHeT alIeRTp0HH0R 6om6apgapcnta. Pe3yJIbTaT1,1 HCIIarraHmii 
3TOPO arwraTena npHaegema B pa6oTe [1 ]. Ha OCHOBe npoBegeHaux HccaegoBarmiii 
6131l1 CO3,1:(3H HTopoil AHHraTeab C HOHHbIM HCTO.IHIIROM gnameTpom TaHate 10 Cat. 

3gech Hama numb npegaapnTeasmae peayasTaTra 3HcnepameHTaaLymix Hccae-
goBaHnii aToro aToporo g3HraTe1a, ogHaHo B 6allataamee apema, onewrglici, 
6ygeT eAenarro 6onee rtmkpo6rtoe coo6akealle. 

TaxHM o6paaom, B 3TOR pa6oTe cymmHpyloTcH peayabTaT1,1 HanaTaHnif 
o6oHx gaHraTeaeir, H na H% OCHOBaHHH gaeTcH oneHHa pa6oHllx xapaHTepHeTHH  

637/AyittHx paReTEILLIC gauraTeneil, mia6ace2razx HOHHLIMH HCTO.IHHIMMII C 3HeR-

Tpormoit 6om6apaHposHoit. HpHBOASITCH Talmo) HettoTopme caegesHa IIo Heirrpa-
.71143y10111HM yeTpoitentam, Kampala MOUT 61,ITb ROHCTpyRTHBHO 1311/10.11HellIa COB-

MeCTHO C 3THMH gattraTenamt. B Hatteeme pa6onero Tena moraH 11010.111,30133TbCH 

maorHe HergecTma, HO B nporte)2(eHmax HccaegoBaHHax npumesaaach TOJII,R0 

pun,. 

TEOPETIPIECKI1E OCHOBIA (AHAJ1113) 

CxeMa HonHoro gaHraTeaH C HcTonHHHom, HcnoarsaylorgHm aaexTpomaylo 
6om6apaHpomy, noHa3aHa Ha dmr. 1. Pa6onee Teao B raaoo6pa3Hom cocToHHHH 
nocrynaeT Hepea pacnpegeaHTeas. 3TOT raa HOHH3HpyeTCH aaeHTponamE,g3Haty-

I1(HMHCH C BLICORHMH CROpOCTHMH (20-100 e). 3MHTTepOM 3HeRTp0HOB SIBJ1fleTCSI 

CD a r. 1. CxeMa HOHHOr0 TABaraTeaa C McToifHsH0H , HcnonLaporgint 
aneicrpommo 6om6apwointy. 

avF  — paaHocIb noTeatataaos HHTH aaaana; AV' — paaaocv, uoTetataanoB noaaaa - 
rmormoit Hardepai; Vr  — noTeEaman ammaagacamol Hamepa", 

VA — myrearmaa ycHopaioretero anewrpoga. 

pacHaaeHHaa HHTb. 3HpaH, pacnpegeaHTear. H oTpligaTeahmart Konen HHTII 

HaHaaa Ha%0AHTCH nog ogaHm H TeM ace noTeanHaaom. Taxer o6pa3oM, aaexTpon, 
3MHTTHp0BaHHI,Iii HIITE10, OTTaHREIBaeTCH OT 060H% KOHHOB HOHH3311110HHOil name- 

pal. MarnHTHoe noae, napaaaeai,Hoe OCH Ramepm, npenwrcTayeT HOCTIIHtel1H10 
61acTpramH 3aexTpoHamH cTeHoH Hamepm 6e3 npegaapHTeasHarx CTORRHOBeHleril 

c HacTrrHamH pa6oHero Teaa, HaxogarnHmHca B 3Toft ace xamepe. qacTb o6paaylo-
IHHXCH HOHOB npoxogHT Hepea ceTay, pacnoaomemmo B B1,1%0JIHOM corm:tart 

xamepm, H ycHopaeTcH, cDopmHpya nyHoH. 
Ha TeopeTHHecHoro aHaaHaa, cogepatargeroca B pa6oTe [1 ], caegyeT, aTO 

HormaHHounaa Hamepa aanoaHeHa naaamoia. 06aaaatomrte 6oaamok caopoeTato 
aaexTporna, nponintaH B 3Ty naaamy, HoHllaHpyloT HeitTpaabHme HacTHwa, ogHaHo 
OCHOBHaff Macca 3J1eRTp0HOB HmeeT C.11HUIROM HH3RHe CROpOCT11, HeTkocTaTogame 
gaff HOH113a1IHH aamenioro KOH11.1eCTBa aTOMOB. 

HpeacTaHainorgaH HHTepec o6aacTh alleprxii BEICOROCROpOCTHBIX HOHH3H-

pporgHx 3aeaTp0H0n moaceT 61,ITb oupegeaeHa H3 cfmr. 2. CeHenHe ogHoxpaTHoii 
HOHH331111H 6JICTpO ymeHbinaeTcH npH 3HaHeHHHx 3ueprH11 mama 20 38, a caego-

B3Te.711,110, crumtaerea H Hp0H3B0HIITeabHOCTb HCT0.11111R3 HOHOB. C gpyroft cTopo-

Hal, npH aBeprHHx 6oaee 100 38 BoapacTaeT gong gHaacgra HOHH3Hp0BaHHLI% aTO- 
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Cmonnio6emye 

80300OYCHU 

N1045 

0811171c00/77M717 1.10H1/3011LIR 

o.> 

10" 

figgliCptIMHCIA 
110HU304U17 

TfiaTKpa/71HCIR 110M1317141111 

1 	 10 	 100 	1000 
3HepauR 311e1077,00H011. all 

(13 a r. 2. rpacinnt 3aMICH3IOOTK cegemcit H3aHmoHeiicTinaH 
anearpona c aTomom pTyTH OT 3HeprHH anempona. 

10 -  

Parnpea✓ umerio .  
Orneppcincie g11)9 11 qdaqu 
pcioorez (1 177 f7 (7 0 
K e,o 

iiCp05CIR 

pyt;t7 LC 1 /al 

A57  al IR 
.f.`,730C1H11R Ma.e1:4497110" ,  YelfapfitOlgtlal 

20 110/111 

HU1771, hz.:/-(VATI 

9xcnepumenmanbrwe ucane0oeartue U07-0-11,1X aezzaameneti 	 15 

mon, ‘ITO yxyymaeT cli)oxycHpoaaHHe Hy4xa. Taxilm o6pa3om, )menaTenbame 
Hiram 911eprHE aaeRTpoHoB nencaT npHmepHo B HmanaaoHe 20-100 af ARTI1 

B03637sEgeinui K, BO3MO/RHO, HOHH39141111, npoHaBoaHmme 3JIORTp0119MH 

CROpOCT11, moryT C11113HTL 11% 3Heprmo upHmepHo no 5 se. CnegoBaTenLao, MOHCHO 

oatmnaTL, 5TO HH3ROCKQp0CTHIle anempoing 6yilyr nmem Temnepaupy nopma-
Ha 5 ae. 

119111/1DROHHOCTb marammoro HOJIH Bi16HpaeTca 113 yCJI0BHFI, HTo6m nponc-
X093k1111a )JOCT3T0-4H0 34443ORTHBH911 HOH1139.IIHR H HTo61,I pagHanbamit HpHTOR aaxo-
AFIJICH B Honycrnmmx npeaenax. ECJIH maraHTHoe none CnnmxOM cna6o, TO HMCO-

KOCROpOCTHIJO HOH113Hpylor(11e anemTp01161 6ecnpenaTcTmeaao aHc4c13yHa11pyloT 
aaogy 110 car:Jai:imam TpaeKTOpKBM H Hp0H3BOACTBO HOHOB compainaeTcm. HpH 

Hpyroil mpailaocTH, T. e. npH CJIIMIROM CIIJILHOM MaPHHTHOM 110.11e, yaenkunnitaeTcm 
conpoTHH.neaHe nammu B pagHanbaom aanpaHneHHH. B aTom,cnyHae Ann inane- 
He HIM H3 11J19314L1 11113KOCKOpOCTHISX anemTporma, RoTopme nonyHmoTcH B npogec-
ce HoamaarkHH, HoTpe6yeTca 6OnsmaH pagHanaHam pamiocTh HOTO1111Haff0B, rITO 

B1030BOT ycHnenabrit pan-Haar:Audi nparom =HOB. TaRal npwrom 11pHB0111IT K paB-
HcomepHomy pacupeAeneamo HJIOTHOCTH HOHHOCO mita B nynce 11 x yBOJIH,10H1410 

aaxmaTa KOHOB ycHopErre.ababum anewrpoHom. Bm6paaaaa ncxoyn H3 ymaaammix 
yonoHmit aanpaateartocn, 1431HHTHOPO 1103151 omansaaeTcm ikOBOJILHO HH3K011 

14, 130110.51THO, COOTBOTCTByOT meHee Hem 100 ac. 

Bonee o6cToaTenbaoe H3nomeaHe cmaaaaaoro Hume moamo Hai' B pa6oTe 
[1 ]. OaHamo paapa6oTma Teoplim HOHHIJ% HCTOTLHIIROB c onempoanoti 6om6ap-
grtposmoil eige Hecbma ganema OT aaseprmeaaa. B TlaCTHOCTH, B pa6oTe [1] 
6tano paccmoTpeao affirm cranmecHoe paHaomecHoe cocTomme, XOTH B aeficTHH-
Te..71bHOCTI4 B nnaame MN HacTo cTanHHHaemcH c nepaaHomecaumHHHecTarmoHap-
HIAMH nponeccamn. 

PE3YJIbTATbI 3RCHENIMEHTOB 

Ha 4)Hr. 3 nomaaaa B paapeae Heinnilii 113 HCIIIITHHIMIX AiniraTeneil. 3agaHeil 
ero Hcnbrramni mansaacb orkeama xaparrepricTHH Hoaaoro HCTOIHH143 c oneH-
Tpoaaoii 6om6apHilposmort npHmearrrenbrio coanaHmo'

. 
  TH1H. ,111m4raTent.  

16 	 A. 11CMOVRZKU uoitoe 

pa6oTan ()KOZO 10 lia.c npH Toxax HOHHOPO nyHma 0,01-0,06 a H yHearnanc KM-

nyaLcax 3200-5500 cex. gaffErbie, nonyaeamme nprr Hayx aaaHeamax yHenbaoro 
Hmnynisca H TORO 11r1119 0,06 a, npimeneam B Ta6n. 1. 

cD a r. 3. Ilepsmii gmlraTenb 	pa3pe3e). 

lioacHnnoleirrat noneaaoro geticuani (mornmocTb nyHma, geneasaa Ha nonapo 
aaTpaHHHaempo MODAHOCTL) npH DTH% goy' peammax C0OTB9TCTBOHHO paamm 

Ta6atuqa 1 

XapawrepucTuaa urepHoro grinrareaa 

YAenbabilt annunbc 

4500 cex 5500 cex 

V, e I, a W, em V, e I, a W, em 

CoaeaoHg 12 15 180 12 15 180 

HHTI. HaRana (HaroA) 8 6 48 8 6 48 

Pa3pHg 	B 	HoTanarkaoffaort 
Hamepe 50 1,5 75 50 1,5 75 

YTemaa 	Ha 	ycHopmonadi 
9.3011Tp011 3000 0,010 30 4000 0,017 68 

iloHamilaygoic 2000 0,060 120 3000 0,060 180 

14TOTO 453 551 

—27 H 	 Pacxog pa6oHero Tena Ans7 xaataoro H3 9TH% peammom 6Tan mon- 
maaearea Tony 0,075 a, B, cnegoHaTensHo, moacliicInakHeaT HCHOJII.3013311H14pa6oHero 

Teas. paaaHncH 80%. 
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B nporkecce Hcnarramul 6mart BLIH13.11eH11 HexoTopme 
HRH ,TABHTaTeJ111, B ,13CTROCTII: 

1) 3axopaaHHaHHe 3130JIHT0p0B H3-33 HOITLITHFI 112C nonepxHocTeii TOHHIIM 
cnoem pacumnerworo HernecTim H 

2) xopo6neHHe "Hamm 3axpennernmix y noHnos HHTeil ceToI HcnencTime 
Tennonoro pacumpeHHH. 
lipome Toro, Ha6nloganacl. He3HanHreabHan apoann HayTpeRnen nonepxno- 

CTII HOHH3arkHoHaok xamepm, HO, HOCHOJIbIty B K aMepe, no-nHnHmomy, OTCYTCTBy8OT 
qacTrakm C Haeprneil 6onee 100 ae, aira 31)03HH He CTO.Thb onacHa. 

(of7eHouci OJ7,9 c03ga,y UR fit eHl :I I; 71,V -a;yex 07 72ififjfi  
T10171, 	one .7i 

CD H r. 4. BToporr AaHraTe.air. (B paapeae). 

H4Teoperrrqecnnx paccmoTpermii caegyeT, TITO 3po3H54 (xarogHoe pacnbane-
Hite) ycxopsnornero anexTpoga monteT cTaTi. penrabonno4 4)axTopom npH onpege-
Rellifll pecypca pa6oTm cncTemm. gonn HeriTpanbErmx aTomon B ycnopniornem npo-
mentyme H cariaimme cxopoeTH 110110B B unaameHnom HOHHOM HeTOTIMIlie 
moryT 6b1TE, Bale, qem g3111 HOHOTOphl% gpyrHx THROB, nanpnmep TICTOTIHIIK8 
C nonepxHocrHoil HommarkHeii. BeJle,I1CTBHe H0p06,TheHH/1 ceTox nepHoro grunaTenn 
Ho3pacTano TIHCJIO cTonnHorienHil HOHOB C ycxopsnonwm DaexTpogom, TITO ycnont-
Rano ogeHxy 13.111131HHB ap03nri JJJi5I HeTOTIH311ta gaHHoro THna. Taxrum 06pa3om, 
Tormasi oneHna eTelleH11 cepbeaHocTH upo6nemm ganTeabHoro pacnmaeHHH 
IIe 6mna nonyqeHa. 

OCHOBEILle peayabTaTm IICHLIT33111f1 Hei:lora )113111'3TM/I 6131J111 ,I1OCT3T0'1H0 
o6Ha7;enuntaionmmia, qTo6m npogonnutTa pa6oTy B 3TOM HanpaaaeHHH; ero 
HOHeTpyHTABHfile HegOeTaTICH &um yqTems B HOHeTpYli1311H BToporo gmaraTenn. 

Ha ()nr. 4 noxa3aH B paape3e BTOpoi gsHrarenb. gan HnTen COTHH 6hui 
11010.111330BaH BOJII4paM BMOCTO nepmasenagen CMJIH, npHmeHennori B nepsom 
gartrarene. HOH13131 nposonox 61•IJIH OCTaBBeHbl CB060AHLIMH BO 1136eHiaHHe ax 
KopooneHrol r[pH ren.nonom pacnutpeHHH. HaonnTopm 6rnall 3aaxpaHHponaHm 
co CT0p0H131 Honn3anHoHHoI3 xamepm, qTo6m npegorripaTHrb BaxoparnmaHHe 3a 
cqer ocancgeHHH Ha HEX pacumneHHoro Hernecrsa. 

ConeHong, co3garonplii marHHTHoe HOJle, Taroxe 6mn HeCHOJILHO B11,40113MeHell, 
C TeM ,IT061.1 npH ynearmermom qncne BHTHOB g061ITLCH 6onbmeit ancnaabHocTH 
H03111 H CHI4311T13 noTepH MOIAHOeTH. 

2 3aica3 Na 48 

Bee 3TH H3MeHeHlIfl B HOHCTI/yHAHH CeTHH H H30J1/1TOpOB HOJIHOCT1,10 
ce6n 

onpaHnann, H B aToit qacTH HHHHKEI% HellcupasHocTeii, HMeama-x memo B nepHom 

gaHraTene, 3a Hee 40 mac pa6oTH BToporo ginaraTeng He Ha6nioganoc1. 3amepea- qem 
Hale xapanTepHcTrucH BToporo garfraTeng ona3anHcb aliamareasso arnne,  
nepHoro, TITO BHAHO 113 TH6J1.2. 

XapanrepacTunn rrroporo ganraTeaa 

itaillynbc 

4500 cex 

W, ant 

CoaeHorra 
Ham Banana (HaToa) 
Paapaa B HOHH3BBISCIRHOR 

Hamepe 
Y'regica Ha ycHopaionntil 

aaerapog 
Hormel Hprox 

11 T O ro  

Cambrm Haannam 4)axTopom, OHaaaarama HannHHe Ha noinnneHHe x. n. g. 

Broporo ginaraTenn, 31311J10e13 aHaqHTeniatoe ymeHhnienHe monkHocTH, norpe6ane-
moil coneaoHgom. Kpone Toro, cynkecTneHno cxnanocb Talon() ymesuueHHe Tona 
yTeqiur Ha ycnopnionnalt anexrpog H pi-pm-ream pa6orai HOHH3311110HHOit xamepm. 

R034343111kHOHT HOJI03HOTO gencTimn gaff 3TH% gayx pennamon COOTBeTCTBeHHO 

paHHm 	H 
LI 

 —69%. Pacxog pa6oqero Tena 6un 3m3HHaneHreH Toxy 0,158a, 

Tan TITO K034C)3111kIleHT HCII0J1b3013811 1151  pa6oqero Tena COCTaBlIJI 63 H82% COOTBeT- 

cTseaao. Ymerminenne Tona yTernm 6mno oco6enHo o6Hagenumaicannm• Ogaano 

aJIH 
gaHTenbRoft pa6oTm B Rocmoce Heo6xogumo erne 6onbmee caroxenHe aro m

ro 

Toxa. Monolo ommgam, TITO cHcTemaTnqecxoe HccnegonaHlie norninaryparo 

ycxopfnornero anexTpoga 1303BOJIHT HOJITIHTb Tpe6yeMOe ymenbanercHe mita 

yTeqxH. B o61em BTOpog ;:kmararreaa oxa3ancn 6onee Hagennimm H 9443eaTnaamm.  

OqesHgno, caegpoirkuni raarom goantna cram 6onee TrnaTeabHan nposepxa pa6o-

T131 oTgenbrnax 3J1eMeHTOB AHHraTenn, B gacTHocnr uounaarknorimoti namepsr. 

Houuaaiyuoicican samepa 

BonbTamnepuble xapanTeplicTHRH HOE1113aiumaRok Hamepra npmenenm 

Ha 4nsr. 5. Ho OCH a6cnHcc oTnonteHa paaHocT):, noTennHanon B xamepe (menzgy 

anogom II HHTb10 Hanana), a no OCH opnHHaT — Hean-qHria aHognoro Toxa. M0113- 

HOCT13, noTpe6nnemag paapagom B HOHH331110HHOR xamepe, onpegenneTcn npoH3- 

BegeHliem pa3HocTH noTenrkHanos xamepw Ha pa3HocTb aHogHoro Tona 
H Tona 

B HOHHOM nyqxe. Ton HOHHOTO urma 130 cpasHerano C 3110AHbIM TOHOM 06111HO 

man, 31 HM MOBIHO upeHe6peqL, He BHOCH 3T11M 6onbraon oraH6xn. Pacupenenn- 

Tenb, HHTb Haxana H axpaHHpylornag cerna Haxognrca nog °glm noTerapsanom, 

Tax TITO TORII MeHiAy 3THMH anexTpogamH He C13513811131 C pacxogom MOIRSOCT11. 

AHOAH131f1 .TOK npH6aHnieHHo MOHieT 61.aTb nprolaT parnimm Tony anexTponHoit 

3MHeCH11. Hominy 381311e11110CTb Taxa affeHTPOHHOR 3MHCCIIH OT paaaocra noTen- 

He,nocraTim xoncTpyx- 

Ta6Atufa 2 

7 
7,5 

50 

3500 
2000 

5,7 
6,0 

1,85 

0,0015 

0,100 

40 
45 

92 

5. 

 200 

382 

V, 

7 
5,2 

50 

4000 

3000 

5500 caw 

/, a 	W, em 

6,7 	47 

6,2 	32 

1,7 	85 

0,0032 	13 

0,130 	390 

567 
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el) H r. 8. BRMITIFIe cnoco6a Roaarni 
pa6oRero Tula Ha xapairrepRerHER 

rioramarkHormoil Ramepm Broporo 
almarem:1. 

Toe nrina 0,03 a; marnwrnoe none 15 ea 

flopannenaHoe mazHummoe none, ze 
-Z - 	 1 

q-. ,i' 
o 

_ 7  o 
x 
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PO3HOCIVO 1701770 H0  400/7011 - 80 	0  Kamepa

- 	

11, 08 

 

al H r. 9. BaHHHHe ct opobi maraHrHoro Hong 
Ha xapaRrepncrnma Roarmarmormoii Ramepla 

vroporo Al3HraTeff 51 . 

Toll nycea 0,03 a. 

- 3— 

20 .9xcnepumemmanzatoe uccneaoeanue UOMMIX 0auzamenea 	 ;19  

rumomi HointaarmouHoti Hamepm 6yger HMeTb TOT /fie BHA , HTO 11 HpaitegeHHasi 
Ha clair. 5. 

Halt BH14110 1113 (I)Hr. 5, aHogabdi TOK, He061COAHM131r3 gall noorieHH3 aagaHHoil 
BeJIIIIIHHIA 1TH-ca. HOHHOPO Hying, B 0611kOM C no/113H eliHeM paaHocTit noTeallaaomi 
HOHH331(HOHHOCI Icameraa ymeHhuHaeTCg me)oeHHo. Houle gO3TilateH101 gOBOOLHO 
H000roro miimimyma aHogamil TOR BHOBb HaoHHaer pacTH. HaH600ee 31:1343eRTHB-
flan pa600aH TO'IKa IIo paniocrH HoTeanHago3 HoHmanHoHHoit Hamepm o6brolio 
pacHooaraeTcH nemHoro HH}Ite BeJ1111HHLI 3T011 paaHocTH, coomercTispogeil 
biHruniaohHomy &Hog:Homy Tony. 3Ta OHTHMaabHasi paaHocTs 110TeHLVI3J10B Jle/RHT 
B goauaaoHe 30-60 e. 

HpasHommit't lim6op HaripsimeHHocTH marHHTHoro RO.na , Kan yam rot:wpm-
cogepacHT itomirpomHcc mangy clloco6HocTiao ygepaultaTh HoHH3Hpylogile 

• 	- Z 
o 	 TOK nyvira, a 

0, 060 
E 
ti 

020 

020  40 	60 	80 	100 
Paanocm6 nonzeiNuana8 Komepo4 8 

CD A r. 5. toavramaeprme xapaRreplicrium RoHmairRoHHoil Ramephi 
BTOpOr0 gsirraTe.nri. 	 . 

AHOB Arnurfoit 8 c.m; marturrnoe none 23 ze; pacxog pa6agero Tena olonnanenTen Tony 
0,075 a. 

aaeitTpoHm 11 CH1171COHHOM pagiaaohHoit pa3uocTH uoTeHrtnaoOB. Ygepasamie MAUI-
aRppoigEtx aaeHrpoH433 B HointaanHoHHoii Hamepe gHameTpom 10 en (Holm egmr-
cnieHmafa HccoegoBaHmail pa3Mep), ooemigHo, 6ygeT 37013JleTBOp1TeabHlal IIpH 
Hagylinim llooeil OT 20 go 40 ec. OT "wadi C HecHoohHo &gee BHCOHOiI "mgym1Heil 
monum 6mno 6bi oaugan, B HaHoli-To mope ormiero ygepataHHa aamiTpoHoli. 
Bpep,Hme BO3Aer[CTBIlll C1labH0r0 DiarMITHOr0 II0J1F1 geTaabHo He HCCJIK10B32111C13. 
Airropm pacHooarmoT 	Haoecnimmizam Ha6mogeHHem, HoHaaminnim yrte.3H- 
qemie apoaHH cerlin Bowie out no cpatmeHmo c apo3Heil no HopioDepHH, rITO CBH-
geTenbciTywr o6 aHaaorHoHom HameHeinin HJIOTHOCT11 HOHHOPO 

HpH FICCJIegOBaHHH HOHHODD HCTOrIHHIta ecTecnieHmai 6yJeT gO6HBaTI,C51 
OIITIIMa.711,111.1% pe3yOLTaTOB Hyrem H3MeHeHH31 HowoH ryparom IICT0,11113110, wipe-
geoHemoii aoempogos, pacupegeoeHHem pa6o ,Tero Tena B HOH113311HOHHOR 
Hamepe H o-oepTaHnem maruHrHoro 'moo. 

Heptimm Hcc.riegoBartunimca HapameTpom ("03HraTeoh 1) 61,13a diopma amHTTepa 
3.3eRTp0HOB. galamae HCHT3IT3111111 gsyx anirrepo3 3.11eliTp0HOB cpamirmaloTcH 
Ha itiHr. 6. HITT& HaHaaa gaimoii 9 c.it 3amimaaa no-oTH Bee", AnameTp Hamepbs, 
noaTomy 600holoe mica° aoexTpollos, 3MHTTlIp0BaHHISX BO3JIe KOHI[OB, MOrJ10 

ocrilram aHoga, Hcrimas Bianco() AMMO CTOJIHROBeHHA. HHTI3 jtJIHHOH 4 Cat 3MHT-
Tgposana 3JIewrpOmI TO.71bRO OKOJIO OCH. IIpH 3TOM gJI51 HoopieHasi TaHoro ace 
mormoro Tmia Tpe6orsaoach 3HaameohHo meshmao 3aTpaTa wieprior. PeayobTaThl 
HcHmTainlii 3TFIX ;pip' RaT0,1A0B COOTHOCHTCH HpamepHo Kan TORII muNiymio 
BLICO}OCKOpOcTHEtX HOI1H3HpylODI1X 3.11eRTp0HOB K aHogy. 

Boriorme gpyrHx napamerpoli HomiaannoHnoil Hamepm 6mao HccaegoBaHo 
Ha BTOpOM moirwreae. Ha ctoir. 7 gam" pe3yobTanza HcnhITanhc Tpex aHogoit paa-
amnia" gommi t3 cxemaTiroecHne H3o6pasHeHHH IICHLITaHHISX aHogos, HpHoem 
o6HapyaiigeTcH HeoanigaHHoe OTCyTCTBIle pamunkm B xapairrepHurmtax aHogoti, 
IIMe1011:1H21 paaHhie cbopmy IT pa3mepm. 1303MOSRHOe 067351CHeHHe TaHOPO peayabTaTa 
COCTOHT B TOM, 'TO IIpOIteCCSI , CB113aHHhie C HeparmoBecHocTmo, HO3B0J1/1 10T 
COO 6110HTI, HOF1311 alieprino, gocTaToollyw, 1T0 6b1 Bb.I3BaTb Tenamtylo ATICIOCtly31110 

A. Hcmonitunu uoHoe 

Bo licex Hartpasouniax. Taxan" o6pa3oM, cliopma (11.11H uncogam.) mioga He 6yger 

cHaabuiaThca Ha oncrie HOHOB, upoxoganinx oope3 yucopmogiiii agexTpog. °gamut 

ogHo paanHuHe B pa6oTe HCHNTaHHI,IX aHogo3 see nie 6bloo 3ameoeHo, ()gem. 

afriago 15 chip 8 

HanpanemUe nomoHa cA4,t,  

4 

O 
0 	1 	1 	I 	t 
20 	40 	60 	80 	100 

	

Postfocmo numetiquano8 tramepo46 

	}- 20 	40 	60 	80 	100 
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POSHOCIM /701776W4LIallOb KaMepol, 8 

CD 14 r. 7. BaRsrane animal aRoga Ha xa- 
11) 11 r. 6. Balm-arm AnIIIILI Mini Ha xapaH- 	

paRzepRermur HormagRoaRoR Ramepa TepHcrwcH Hourtaarcriomiok xamepm nepaoro 	
BT0p01.0 gasirareaR. grafrarena. 	

TOR romma 0,03 a; marfamoe none 15 cc. 
Tox nrixa 0,03 a; manatmoe none 15 cc. 

HopoTicHe aHogbi 3aTpy1 -Hiron aanycH HCTOHHIllta, 'TO mcooHo 60.1J10 HpeginigeTh 

H3 pacHpegeneinui noTeHWTaJta B HormanHoHnori Hamepe B OTCyTCTBHe "gamma. 

Amiable, HooyaeHrible "[pH gityx cnoco6ax nogaox pa6ctoero 'raga, upHaegeHia 
Ha clau. 8. Hogaria pa6oaero Tena Howie OCH Hamepm 6hula 6onee DeAeltTlIBHOti, 

gem IIo nepHcliepriH. 3T0 pa3oHoHe, BepooTHo, 06'bHCHReTCH CJIeJAPODVIMH  ABYMH  

clialiTopamo. IIJIOTHOCTI, B1ICOROCROpOCTH131/1 HoHH3Hpy10gimx 3J1eRTp0HOB max-

cHmaohaa Bowie 0011, noaTOMy "[pH OCOBOM Hogitoge pa6oaero Teoa 0110 °Hama-

BaeTca 6oHtice K 3oHe IIOBbI1iI HHOg HoHnerrrpaHHH aamiTpoHos. TipH Hogaoe ate 

IIo HepHdiepHo (6.anace x HappicHoti cTemie Hamepla) 6oabinoe 
rI1I03I0 HOHOB 

o6pa3yeTca ameHno B 3TOM pailoHe, a Howromy BegHita BepOSITHOCTb MX Hocoe-

gylogeil peicom6rmatimi Ha HosepxHocTo CTeHRI1 ego ;.Q3 TOPO, Halt OEM 

B RyHOR. 
FlocaegErHm HCCJIeJ10B3H11131M napaMeTpoM 6moa cDopma marHoTHoro "toga 

Ha clnir. 9 pesyohraTm Honarramet, rwayomume B "woe, pacxogingemca H Hanpaa 

JleHHH HoToHa HOHOB, cpasHH$aloTcH c ganHiamH, 110J1rIeHHLIM11 B 

ogHopogumx II03131% pamiwoHort HanpHateHHocni. 3Haamma HanpatitemiocTei 

0  040 

.0/70H0 NUMU,CM 
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8xcreepu4settmanbnoe uccnedoeanue UOHMEX d6U2aMCitea 	 Z1 

3TYLIC noneti COOTBOTCTBOBMIH upnmepno maxenmymy H miummymy nanpsincenno- 
CTerl pacxognigeroca HOJIH. MOHCHO &LIM OTHIlgaTb, tITO peaynbTaTm, HaarleHHEI0 

B pacxonsugemcn none, oxamyTca rge-To nocpegirne memgy peayabTaTamx, nony-
qeHIIMMII npn gayx ognopogmax IIonHX. B AelICTBIITeJILHOCTH 7Re pacxognineeen 
Hone TEO 344ORTHBHOCTII HpH6JIMItaeTCH H nan60nee CHJIBHOMy marHRTHomy HOMO. 

3Ty amcoxylo 3ftl4eRTIIBHOCTL MOHLHO 061,FICHHTI, HOBUDIOHHOCI xonnerapagneit 
BIACOHOCHOpOCTMIX HOHH3HpylOMHX 3aeltTp0HOB B BLIXOgHOM Ronne xamepm, 
BCJIOACTBIle hero 6onmaan qacTb nonyqemmax HOHOB BLITFITHBaeTCH H3 Ramephi 

B Apyrilm B03MOHMEIM 061,FICHOHHOM HBRSIOTCH TO, xITO pacxogn-
nwecn marniume none gaeT ocesoe pacnpegenenne IMOTHOCTH meggemmix 
anexTporma, coagalorgee anexTpmemoe none, nanpaa.nnicagee HOHLI x ramcogy 
• xamepm. 

BMA 3TIIM OTHIOgb He ilcriepamaaloTca BO3MOHMOCTH yarn:imam:1 R. U. J. 
nonnaannonnoti Hamel-AL Ha . gannom aTane cgenanm axon, nepame marl' B Ha- 
npaBneH1111 nexoTopmx H3 nax6onee OrIeBHAHLDE BO3MOIRHOCTOITI., B cTporom 
cmucne K. II. g. nonnaannonnoil xamepm onpegenneTcn aneprneli, aaTparmaaemoil 
na °Turn HOE. HpR noacA/FumenTe acrtonsaosanna pa6ogero Tena, 6aH3ROM 

K 80%, impair& ganraTens (c Ropomoil HHTbIO naxana) noTpe6ana ~1200 36 

na HOE B paapnge HOMI0f1xamepm. 3aTpaTa 3HOpT1111 BO aTopcim ganraTene COCTaB-

arum measure 600 ae Ha HOE npn TOM nte anaqemint RoadAnnnenTa IICHORb30BaHHH 

pa6ogero Tena. 

cnopstroufaa cucmexa 

3Ta cEcTeMa upxasana ycxoplus ROM.' H npermiTcTnosaTir. aaexTponam, 
Tpannaywagnm nyqox, upomucaTs B HOHMAit HCTOrDIHR (upn MHMIMMILHOM ROJIH-

rleCTBO HOHOB, nenocpegcTaenno nonagalorgax Ha ycxopluorgail anexTpog). 
Bm6pannan cncrema, B HexoTopoil mepe ygoaneTaopluolgag 3TIIM Tpe6oBa-

MUM, cocToana H3 axpana, naxognrgerocn no,r4 noTennaanom HHTH naxa.qa, 
ycnopnongero anexTpoga, nmeinnero oTpamaTenbnmil noTennnan oTnockmenano 

Hopnyca Baxyymnoil xamepm. 3KpaH, Kan H allaama B nonnaannonnoil xamepe, 
nmen noTengnan —100 e. Ycitopaloinnit Hie anexTpog 0610IH0 MAW:MACH HOg 

oTpaxaTeamnam OTHOCHTOJILHO axpana HOTOHEMMIOM B HOCROJIbRO Tmena 
06paaosannoe Taxam nyTem none noTennnana cTpemirren OTTOCHHTI, HOHLI Kax 

OT axpana, Tax H oT ycxopmorgero anexTpoga upx ydnOBER,qTO o6a 3TH anemerma 
npaanamio oTnenTpliposarim. 3ToT crpoxycapporgnii acixbexT monceT 66ITE ycnnen 
U TM npagamln cooTaeTcTaylorgeft (popmm rponarge nnaamennoro o6nana H0110- 

cpegeTaegao nepeg axpanom. 
KOrga IIJIOTHOCTb HOHHOTO Toxa, nocTynalorgero B nyqox c rpannnm Haa3MIS, 

IIMCOgHTCH B COOTBOTCTBITH C BO3MOHMOGTHMH yexopniorReil cacTemm 1), (I)opma 
rpannnsi B npomentymax mentgy HHT715111 axpannpylorgeil centn 6ygeT aornyToil 
(cDar. 10, a). ECM! IMOTHOCTI. HOHHOTO Toxa, nogxognmero x ycxopnTenlo, gOCTII-
raeT Beargarnm, onpegennemoil orpanngenxem IIO npocTpancmennomy aapngy, 
rpannna nnaamm clipsImaneTcn (c ar. 10, 6). Aanalleinnee plena-wane IMOTHOCTI4 

kimmoro mita monceT BI.I3BaTb nonaganne HOHOB Ha ycnopsnorxxii anexTpog 
(()1im. 10, e). 

Onllcamme mane alumnae (Dopmm rparnmgm nnaamennoro o6nana anagornqno 
geficTanio npocTpancTaelmoro aapnga, Horga yitenwlernie IMOTHOCTH Toxa npx-
BOAHT K yaenxqemuo paCX0) 1IMOCTII nyqxa. CTeneful 3THIC gayx BoageiicTanii ne 
6man onpegenenm, noaTomy IIX OTHOCHTeabHaH 3HaTIIIMOCTb B CTORRHOBOHMIX 

HOHOB C anexTpogamn nenaaecTna. 
YcHopsuomnil onexTpog xmen gOCTaTOMO BblCoRHH OTp711(aTOJIMIleff HOTOH-

ggan 	coagamm noTemmlanmoro 6apbepa anexTponam, cTpemninnmcn 

1) He HpeammaeT 3TRX BoamoxmocTek.— Hpum. pea.  

22 	 A. licmourtuxu uottoe 

Hp0HHRHyTb H3 IIy4xa B HOHHbiH IICTO‘IMESK. TaRIIM o6pa3om, nenocpencTaemoo 
as ycnopsnorgnm anexTpogom o6paayeTcn o6nacTB Topmoncenkl, rpanngeft HOTO-

polt nanneTcH Haqano nermpannaosannoro ny■ xa HOHOB, geticTimorgee xax 
anpTyanbinaft aamegasmoinati allexTpog. 

ynaamaanocs B pa6oTe [2], a cariae HCHOJIL30BaHHH GREIMHOM GEM,- 
HOT° aamegnemm MO7ROT BO3EIRHyTI, HeyCTO/PIIIBOCTI, Cornacao ognomepnoil 
Teopxx, npegenbaaa nem:puma aameg.aluolgeii paanocTn noTennnanoa puma 
3/4 ycicopalogkeit paarlocTx. 11To6m na6entaTb BO3MOHMOrl HeyeToNHHocTH npn 
pa6oTe nayx HCIESITaHHIME namn galiraTeneil, noggefonnaanacb ymeperman Beall-
spina aamegnennn. Hpn ATOM noTpe6nennem MOMHOCTH, CBH3aHHMM C yTemtoil 

Seeoperouwii 
Apart 	anennpoc7 

a. COokycupotimitedi 
nyiek 

OpOH/77 
f7.1703/14b/ 	 6. flapannenbwo 

nri" 

8. PacOoKycapgaimbiti 
flyVOK 

r. 10. BMIRRIle Howl)HryparcHH (13poura 	H r. 11. BJIMIHM0 ToHa iripma Ha TOR 

TrenHa ycHopaionkero anerrp0Aa Hroporo 
gaHraTeasx. 

larremman icamepai 2500 e; paocoa pa6onero Tena 
91-CHHBaieHTell TORT 0,075 a. 

Ha ycnopniorgaii anexTpog, monmo npene6perth no crow:mein:no c apoaneti, BLI3LI-

Baemofi nonnoil 6om6apgnpoaxort 3TOTO anexTpoga. Ann carlan Hie CTOJIRHOBO-

HRH HOHOB c axpanom o6a am HBROHHH — HoTepH MOHDIOGTH H 31:103HH --  

Hoop:gem:team:a na-aa HH3HHIC aneprail HOHOB y axpana. THIIII4Haff 3aBHCELMOCTb 

Toxa yTerIltH OT ToRa nyqxa nonaaana Ha (DIEr. 11. 3TOT TOR yTe‘ntH HxmoriaeT 
B C0651 Halt yTeqxy HOHOB, Tax H BTOpW1Hbie alIeKTpOHLI. ,TAMICTMITelIbHafi 133.JIH- 
=mita HOHHOTO Tolta yTeqxn nenaaecTna, OgliaR0 °Ha HBHO merume, nem xamepen-
mei TOR. HH31(71fI ypoaenh ToRa yTe‘non coxpanneTcn B ampolcom gmanaaone 3Ha-

ileardi TORE nyuca, R nEIIIb npn ero maxcnmaammix arlaqeminx TOR yTerHat HaqH-
HaeT 6bicTpo pacTn, ‘ITO CBIMOTOJIBCTBy0T 0 gOCT1171teHHH HJIH upeammenyrx npax-
Turiecnoro npegena HO HJIOTHOCTH Toxa nrnia Ann gaHHOr0 colleTanFul reomeTpaa 
ycoopalorgero anexTpoga n HaHpfniteHH11. Ognano a6conionian Beninana Toxa 
yTernm, noxaaanuan Ha 0:pnr. 11, ne xapanTepna, Tax xax B nposegennhuc mule-
gOBaHHAX 66IMI npegnpinumm HOHLITRH yarinreann reomeTpnn 
ycnopfnon:(eft cucTemm gayx HCHLITMEMII71 ganraTeneft, a OCHOBHISO yCHJIMI 6MJ1H 

Ranpaamerma Ha coaepmencmonanne HOH113aHHOHHOR xamepm. Ho name H B ATOM 

caymae TORII yTetlita cocTaBann menee 1% OT mica nyqica. MOSRHO oacHHaTs, nTo 
AaabHetinute HCCJI0g0BaHHH 1103BOJIHT CHH3HTE. TORII yTerIRII AO Benxqxn, npnem- 
nem= 1 JIH ganraTeneii Rocmnriecoax annapaToa. 

Xapammepucmuna nepcnemmueubtx OgueetmeAezi 

Hanaran peaynbTaTm liccnegoaannii 11011HOTO galiraTe.T111 HOBOTO Tnna, BHOn 

He ymecTno of eEncra BO3MCORHOCTH yoymnennn ero xapaxTepncTnx B 6ygYnem• 
Aanmiefonan pa6oTa B 3TOM nanpaanenna 6ygeT genimEcn na Asa nano. llepnano — 
6.anntaihnero 6ygylgero— 6ygeT acxonnTs ,H3 THaexagefica Ha ceroHHHHT- 

riaaamm Ha (DoHyCHposaHme nprica. 
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vxcriepumeHmaabnoe ucenemeartua uunnegv veueurneiceu 	 La 

AHfi ge/lb HeBLICOKOR CT0HOH11 HayqemiocTH Boupoca. BTopoit — 6onee oga-
neaHmit — Tpe6yeT aHaqHTenhHoro o&Lema HccnegoaaHHA, alumna mammy 
npaRTHqecRH ECHOJIL30BaTL 11% peayahTaT. 

Hpir oneHRe noTeph B 6yrkygurx gaHraTenax cnegyeT HMem B a11gy,11TO omr, 
HecomHeHHo, 6ygyT pa60Tam npH aHarniTearmo 6onee BLICOKHX 11HOTHOCTEX HOH-

Hero ToKa. TaitHte 6onee BHEMaTeJILHO cnegyeT HOHOIITH K TroncTpyrtnau cone-
Holiga, common :Toro marHHTHoe none, H HHTH Haxana. (Haupm&ep, npn 6onee 
IIHOTHOR nocagite coneHoHga Ha HomnanHommo Ramepy moHmo o6ecne4Hrh Ty 
nce HanprinteHHocTs 11031E, npir TOfi nte nposogmaxa B npH 3HVIHTeJILHO 

meHhunii noTepe momuocTH.) Bee 3TO nplluegeT K Tomy, 'ITO MOIEHOCTI, paapsura 
11OHH3aH11OHHO1 Eamepe COCTaBHT OCHOBHy10 ;TOMO OT HOJIHOR saTpaTra MOIEHO-

CTH. 3xcTpanonlipyg cyrnecntylonrHe HaHHLIe TEO aaTpaTam MOTEIMOCTH, MOHCHO 
OHC11,1AaTB, 'ITO nonnme aaTpaTra ortancyTcHB 1,5 paaa 60J11.1110 MO/RHOCTII paapirga 
B Homnanitomfoil Ramepe. 3aTpaTy aHeprHu B HomnagHoHHoi Ramepe B gaHra-
Tensix 6nHatatit11ero 63/713TERer0  (rnaTuaaa crtaaaHHoe IIo aTomy noaogy amine) 
mosmo nprulaTh paaHorr 500 38 Ha Horr npH RoaNaTruHeHTe Hcnonhaosarum pa6o-
4er0 Tena 80%. Honing 3aTpaTa nprit nplaHHTom Blame RoaeATETTHenTe 1,5 cocTa-
BHT 750 38 Ha 110H. Hpli ygenhHom HaxnyJnce 5000 cell noTpe6yeTcH ratcTaHl) 
yertopluolgaH pa3HOCTE noTeraTHanoa 2500 8. Talcum o6pa3om, R. II. g. npH ygenh-
HOM Hmuynace 5000 cell H nonHoft aaTpaTe MOIEHOCTH 750 38 Ha HOH COCTaBHT 

2500/(2500 + 750), 113911 77%. PaccqliTaHHaH TaKBM o6pa3om 3aBHCHMOCTI, 
K. H. g. OT ygenhHoro Hmnynaca R aaTpaT aHepr1111 ae Ha Hon) nortaaaHa Ha 
491r. 12. HparawrecitHillIHTepec npegcTaxasuoT ygeahrtme Hmnynhcra B guanaaorte 
IlpH6.11H3HTe3LHO 2000-10 000 cex. 	naHHOit 11031HOia aaTpaTu 3HepT11H 
K. II. Zl.  pacTeT c pocTom ygeaLnoro nmnynBca. KaK BEHHO 113 CIIT. 12, npir 
H03111011 aaTpaTe 750 36 Ha 11011 11 ygenimom nmnynsce 10 000 cell K. II. A. panel 
93%. 

B 6onee oTganermom 6ygy11gem montHo onorgaTh CHIDReHHH saTpaT B Hoyuna-
TrHoHHoft xamepe go 300 36 Ha 110H (upnamman, KaK 11 panee, noaclxrparknenT ECH0.11b-

30BaHHE pa6oqero Tena paaHrHm 80%). C yreTom Toro nte Roacl:pclurnHeHTa 1,5 moat-
HO HOJIrlliTh no.impo aaTpaTy aneprnn, paenoil 450 38 Ha 11011. H3 d"plIT. 12 cnegyeT, 
'ITO K. II. H. npn yikenbrasx nmuyamax 5000 11 10 000 cell 637nyT COOTBeTCTBeHHO 

pammi 85 H 96%. 

1) Hort <ouccTore> paw:wen:do HoTerammaos airropm HMeIOT B inlay pa3HOCTI, HoTeHnHanoe, 
ouperkenalowsno cHopocTb HbaaeTa HOHOB Ha HenraTena, Toraa 'tax HbrrannaHme lam Holm-
aanHoHHok Hameln,' momeT ocyraecTaanrbcH cuegHanbxmat anempogom HoH aHanirreabHo 
6onee maccocum HoTeHneanom.— IlpuM. pea.  

24 	 A. Hcmoviuxu uorwe 

143MeHOHHe aaTpaT B 3aBHCHMOCTH OT KO3CMI11IIHeHTa HCH011b30BaHHE 
pa6orrero Tana He paccmaTpHaanoch. 3aTpaTra neprHH B goaHaansoHnoii 
Ramepe C yaearrqemtem RoacHnumenTa HCHOHL3OBaH1111 pa6oqero Tena B o6ukem 
pacTyT, B ATOM cnyliae nx cnegyeT npnanmaTa necnonLno 6onee BLTCOKHMII. 

Ho game Torga xapartTepHoTHRH 6ygyEgHx HoHmax gaHraTenert, mcnonsaylo-
nrux HCTERHHICH HOHOB C anertrpoHHoit 6om6apgHpolutoii, 6ygyx omenTs Tpe-
6oBaHHHm, npexbruumemram x gaHraTenffm, upegHaaHaqemuard gag RocmplecitHx 
110./IeTOB. 

Iletimpartuapoufee ycmpoilcmeo 

HeikrpanHaaTop Heo6xogHm gaH Toro, nTo6ra HoHHETir gaHraTenh mor pa6o-
TaTh B KocMoce, a Tamme gITH ycToifrqHaoft pa6oTTH guliraTenH B HaxyymHort Rama-
pe nplit gaaneHHruc mune 10-6  star pm. cm. [1]. PaccmoTpTur geTaxmlo HeirTpanH-
aylomee ycTpoucTBo, HcnonhaosaameecH B BanyymHoir KaMepe, Tax Han olio 
°Rannoch npHrogHEDA gag pa6oThr c am6paHHoit ycRopincquert cHcTemort, a Taxate 
MOSKOT, 110-BHHEMOMy, ygOBHOTB0pHT0JILHO ECHOJIL30BaTI3C51 B KocMOCe. 

HeitTpanHaronkee yeTporrcTao B BaRyymHok Kamepe upencTaanHao co6ofi 
pacRanumyro up0B0.1101{y, 3MFITT11pylOIVIO anexTporm, HaTHEryTylo nollePeR 
nonnoro Ityruta Ha paCCTOIIHKEI 25 au OT umxogHoro ceqeHHH guaraTeng. Taxoe 
paccTomme 6mn0 ma6paHo gaff H36e2EaHHE 3110614X B03310HEILIS angeticTaHri 
anexTpuqemmx Trona' BO3He ycRopluonkero anexTpoga. Honepequoe (a He npo-
gonhHoe) pacnonomeHHe HHTH OTHOCHTeabH0 nputa /103BORReT BLIHeCTH mecTa 
Rpennenna HHTH 113 TryqRa. PaamenreaHe HeikrpanHaporgero yeTpoicTaa 
CpeACTBeHHO B urine yupaaneT, nonenno, Bce upo6nemm, CB83aHHLIe C npo-
CTpaHeTBeHHICK aapagom, BO3H111Ca1OIElle upH pacuononteHHH amHTTepa 931eKTp0- 

 HOB BHe nygna. BOJILHIHM HeHOCTaTKOM paamergeHHH HHTH B urine 5113REeTCJI 

ap03HH. Ho TaK Hart npxmeHeuxoe HeirTpanHaylonree yurpoticTao COCTORJ10 TO.7Ib-

KO 113 ogHoti upouonorcH, a He 113 ceTnn, no.angenso pacrebnienaoro maTepnana 
onaaanocr, manum. 

Te °pita pa6oTrA HeilTpanHaylonTero yeTporicTaa HeCH0.111.1(0 °Taw:mewl:1 
OT onnomepuoro paccmoTpennn [2, 3 ], Korga 061,111H0 upzanmaeTcn, 11TO BUM 

HO noTorty OT HefiTpanHaaTopa ace anexTporna HBIIIKyTCE TOHLKO B HanpaxneHHH 
Trruta. Talon upegnonomemate He /113.11SIOTCE Heo6xorumm upli asaaHae Hamm,- 
aoaarmolt ycRopHTenhHoift CHCTOMM, B RoTopori anexTpoHLT, grump:Tureen Haepx 
110 110TOKy, B OCHOBHOM oTpaHtaroTcH BHpTyaJIIHMM aamegasuournm anexTpogom. 
B 3TOM cayne anexTporna MOM' Elden, 60.711,D1He caymaiiHme cnopocTn (B HeCKOJ1L-

KO BOJIIT) 11, npome TOTO, 05HagalOT ynopHgorieHHoil cRopocTmo, parmork cRopo-
CTH H011013 11 MHOTO meal:mat 1 e. YgenhHoe conpoTHaneHHe unaamm HOHHOTO TETI-

Ha goancno 6LITE, meHhun 0,01 ox • cat npH TemnepaType 3.71eKTp0HOB B HeCII0.11bK0 

BOHLT, Tax 'ITO anexTporaa OT HetiTpanHaylonTero yeTporicTna gonaum 6arcTpo 
pacnpegensiThcH B nrute. HpegnonaraeTcH, manme OTRAOHeHHE OT pasHosec-
Horo noTeHHHana nputa (wahine BeRIPIHHIA TemnepaTypm aneRTpoHos) 6yiyT 
npinTogHTh K BO3H11HHOBeHEIO anexTpTrqecruil nonefr, cTpemHuTxxcH CO31IaTh 

pa cnpegeneHHe anexTpoHos, Boaapargaronkee nnaamy x oguopogHomy noTeHnHany. 
MOHIHO nonaraTh, 11TO uo6oe oinnoHemre OT cTaTHcumecnoro pacnpegene- 
3.110KTp0HOB B6J1H311 amHTTepa 6y1{eT HpHBOHHTb K B0311FLIMOBOHHIO HeycToift-

‘111BOCTII c nocnegylorgum agerapHnecrund npo6oem. B.111131030 K HaType ArogenHpo-
BaHlie HOHHOTO conpoTHageHrur nyuta B genax mcnegonanna ycToriqHuocTx 
pa6oTM gaHraTenH noTpe6yeT gJIHHLI nyuta, parmoik Epafatelt mepe HecRonh-
RIIM gaHHam cao6ogHoro npo6era anexTpoHa, xwmcneronna TIC2COA9 133 paCC011-  

Ella Ha 90°. Thrum gJIHHIT Tryqxa TpygTto peanHaoHaTh B Haaemahur ycTaHorutax, 
OKOHHaTeHLHMit OTBOT monteT 6ETTb nonyTert mum HOCHe ancuepnmenTa, npo-

Benennoro B nocmoce. C npyroil croponin, png moneneti nounaix gnuraTeneit yam 
pa6oTan B HccnegoaaTenLcRom neHTpe IlmoHca, 11 , Rpome npo6ffemra npo6o5, 

a r. 12. TeopemnecHasi aaHucH-
MOCTE K. II. JS. OT yneabaoro Hmuyab-
ca Hax paaarramax 110CTOFITIBISX 30a-
4eruirt aaTpaT alleprma as HOR "[pH 
HOII0711,30BaHaa B RaneeTee pa6onero 

Tena yryTH. 
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Oxertepumexmanbnoe uccnedoeaxue uoxxbcx oeueameneu 	 za 

Boannxanniero npn IICII0H1=.30B3H1411 HeilTpannopolgero yeTpoitcTsa, HHxano 
HeyCTOCP1HBOCTH nyqxa He OTMEMO110. 

3HCHepHbfeHTWILlible gamma, nonyqeHHEe C HeilTpannopon:Him yarpoilicToom,. 
nonaaamn Ha cDnr. 13. Korga HefrrpannoaTop HaxonnTca nog nononarre.noshmt 
noTeagnanom 110 OTHOMOHHIO x Hanyym-
Hoft xamepe, H2 Hero inocogHT mono adieu-
Tp0HOB. EC.1111 Homo:man Hefrrpannoylo-
'ger° yCTpoHCTBa CTHHOBHTCH HOCH01LHO 

allow noTeHrknana namepm, DMECCHH 

9.110HTp0H0B 611cTpo yoenHqnsaeTcn, go-
CTFIrag BeHIPIEIHM noun:kern:LH. ilpH co-
upoTnnneHnn Immo menbme 1 o.s MOM-

HO oncHgaTo, pOCT 'mita c HeitTpa-
nnapoinero yeTpoticma 6ygeT HMeTb 

mecTo npH HampooteHHH menee 1 e. O--
nano no 14J-in:He nponononn neftTpann-
aporgero anexTpoga nageHne nanpance- 

COCT3137151J10 20 8, Tan 'ITO paannqHme 
ee yqacTnn gocTnrann noTeannana Boxy-
yMHOR namepla He ogHoopemeHHo. He-
6onEanort pocT Toxa, HOCJIe TOM xax Ha-
HpHsnenne HeiiTpannoporgero onexTpoga 
Hagan° mune —10 e, Inman, neponTno, 
nonagaHnem Ha nekTpann3aTop megneE- 
MAX HOHOB. 3'131 HOHI.1 MOP.7111 HOHMITI,CH B peoynoTaTe CTO.T1HHOBOHHfl C monexy- 
namH ocTaToiaoro ra3a B namepe HJIH C HefurpanEHLrun aTomamn pa6oqero Tena. 

Oqeongno , B xocmoce Tame HefiTpannoporgee yeTpoilicTso gOn}RHO 6LITb 
camoperynnpylorgnmcn, no xpaitHei mepe npn megneHHo mensuorgwxca noTeugna- 
nax. ECJIH nocmwTecnnii Ropa6nb upno6pen no oTHornemuo K oxpyomminemy 
upourpaucToy CHHDIHOM 60J1bIllal oTpnnaTeammil 3apng, TO DMIICCHH onexTpoHox 
gonoma BoapacTH, t1T061,1 BOCCTBH0B11.71CH noTengnan nocminecnoro Ropa6an. 
Ananornqllo nononmenaHmil noTeHnnan nocmnqecnoro xopa6no gonoten 
IlpHBOAHTE. K ymenhmemno DMHCCHEI 3.71eKTp0HOB. 

BIABOALI 

Ana HOHHIAX ABHPaTe.11f1 C HCTO ,THHHOM, ncnonbaylonknm onexTponnylo 6om-
6apgnpooxy, 61,1JIH cnoTicTpyliposaHol, H31'OTORTIOHBI H npopa6oTann B c000xyn-
HOCTE OHOJI0 50 'Lac. B 3T14% necnegonaHnox yganoco maim npegnapnTenbao oI;e-
HBTb  ocaomme xapanrepHurnon, BLISIBHTb npo6nemm, a Tanwe Hame-
TATE, Byrn gannaefauero COBepIHOHCTBOBaHHH AaaraTeneil. OgHano H npH oTom 
Ha6nloganaco HageotHaH pa6oTa gEnraTeneft npn x. H. g. go 70%, ygenoHom 
Hmnynoce 5500 cell H HO3C14EakaeaTe ncnonboonaHno pa6o4ero Tena comae 80%. 
Tonne gOCTOIIIICTBa paccmonemmx gonraTeneff, Ran npocToTa, HagesnnocTis 
11 BLICOHHit H. EL 	110330.71MOT CrIHTaTh FIX OAHHM11 143 Han6onee nepcnexTuonoix 
gaff npnmeneHHH Ha Rocmnqeconx neTaTenomax aunapaTax. XOTB B naqecTne-
pa6oqero Tena uplimensinaco JIHD11. pTyrs, 3TOT THI1 HOHHOPO gonraTenn no3BO-

JISIOT HCHOJIL30BaTL H muorne gpyrne pa6oqne Tena. 
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Teoperwiecnie N mcneptimeftranbmbie 

mccneAosaH1151 Ayonna3marpo H a 

B. C. Bepmou, JUL. 

AyonnaamaTpoo oco6emn xopomo ontenaeT gegam coaganna Tarn c nomommo Ttonnoro 
AnnraTena: OH nneeT amconne wepreTTruecruntn. n. g. 111 °TerraiHb uounaanBH H moateT BCTIOI113- 

aosamcg c pawl:pm-mann pa6oRnzua TenaKa. 
B gyongasmanoae gyrosoft paapag ruzanoro gaanenna onnmaeTca Apocce.impponvim 

agenTpogom (gnadj)parmoil), nomememwm meatgy rnaanzamit agexTpogazen. Ancnam.noe mar-
MITHOe none memgy aaorkom H gna(l)parmort cnoco6cTayeT erge 6ommenty caurrazo paapnga. 
Sa cgeT Tanoro oaarna yrkaeTca nonrum anamarrenr,xo 6onampo naoTnocm aonnaanga, uem 
B cao6ognoil gyre c Tagnm ate ToKom. Ilonygerraan naoTriaa nnaama ncTenaeT ‘zepea "troop:toe 
oTnepcTne no gammen nagpognnamsruecnoro B «maranTaoro* ganaemni. Iloaoamenranze 
HOHE.1 maTarnaazoTca HI o6paarogeroca nenocpegcmenno nepeg IICTO,IHRHODI o6nana naaamu 
•cooTneTcnzposaud 9BORTIJOCTaTIPIOCKFIBI 120BOM. 

3narernamenTanzaan pa6oTa Beaacb rnannum o6paaou B nanpaugenlin conepraencTnosa-
Hag noncTpylaurn agenTpoga c maxognzam onwpcxnem B B memaneii °Tanana oTpa6oTnn naToga. 
Ha apronadi unaame npn nemarnwrnom auoje B marzarrnom none, npnaconeraom B nzaTarm-
Baron:ken« npomeacynce, Gam Tway -gen TOR 60 ,ma npn BuTarmsaangem noTeEnnane 5 se. 

BBEAEHHE 

FICTOr1HHH gyronoro nano — gyonna3maTpon Apgenua 11 oco6enHo 
xopomo oTneqaeT 118.113114 CO3)13.HHH THPH C HOMOI41,10 HOHHOPO gimra'rensi. OH TnueeT 

-100J 

---„Baimmidatoquzi 
anenmpod (-Bac manp.) 

r. 1. Honepeunoe ce‘renne gyonnaamaTpona (aartyymn- 
pylon:knit nopnyc, mammal H gpyrne geTann noncTpyrunan 

ae noaaaam1). 

•6onomoil anepreTnqeconft K. U. g., macoxylo cTeneas noHnoaroan H monteT scnonL-
30BaThal C paanrunnam pa6otarmn Tenamn. IlnoTHocia. Toxa nyqxa Ha olocoge 
gyonnaomaTpoHa o6H-quo Ha 2-3 Hopfigna Bamle , qem y ncToqunna C Hosepx- 
HOCTHOit nonnsagneft. 
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B gyonnaamaTpoHe gyroeoft paapng.manoft IIJIOTHOCTH TOplIT mentgy Tepma-
amHccHomiena KaTogom H aHogom, Han noitaaaHo Ha cjiHr. 1. Paapag cllaimaeTcH 
,riHacDparmoit (no Apgemly — npomemyToamaii anexTpo) 1)), paameineHnoik menllky 
rnanummia anexTpogamH. AHcHaJthuoe marHHTHoe none memgy allogom H gHailipar-
mHpyloiniam anexTpogom clltamaeT paapHg B enje 6onentert cTeneHH. 

B peayneTaTe Tanoro gB011.1101.0 CHMTHH ygaeTcH HOHYTIHTIo 61531b111y10 IIAOT-

HOCTb HOHH33.111111, qem B CB060AHOil gyre C TaHHM n(e TOKOM. HonygeHHasi HnoT-
Hag unaama BISTEICHFIeTCH riepea BLIXonnoe oTeepcTHe rllgpogitHammiecxHm 

4marHHTllizam» gaeneHmum H 06paayeT o6naito HellocpegeTeeHHo 	imixoge 
H3 HCTOTIHHICa. 1107107KHT9711•HMe 110111,1 BeiTHrHealoTcH 113 aToit nnaamei COOTB9T-

CTBylOIKIIM o6paaoM cltopmHpoeaHHiam DzenTpocTaTirgeennm H0.719M. 

HIIHCO gaeTcH onlicanHe pa6oTei gyonnaamaTpoHa B pamxax 1131113111H nnaamm 
• TeopHil gyroeoro paapHga 2). 

HaHarnuee npegeTaenefine o pa6oTe gyonnaamaTpoHa MOMHO non-rune 
H3 paccmoTpeHHH 4Ace06ogHoth gym manoii /1710THOCTH H CBOACTB nnaamts, cllcaToirt 
marmiTrimm 110Hem. 

TEOPUfI AMBOr0 FICTOIIHIMA 

Ceo6o0itaa °yea ata✓wil ILILOMILOCMU 

1108 9THM TepmHHom HoHnmaeTca gyra, pa6oTaionkaH IIpH Taxom gaeneHHH, 
Tro cpegHHH gaHlia ceo6ognoro npo6era B upogeccax, npegcraensuoirnitx HHTepee, 
HeMHorHM meHanie ARMIES camoro paapHga. Hog onpegeneHHem 4ceo6ogriasi ilyra» 

CD H r. 2. PacHpeHeneHHe nareHHHana B gyre. 

nogpaaymeeaeTcH, 'ITO paapsig He HcithrreinaeT Hintaxzx mexamrriecimx 112111 mar- 
BO3j(erICTBIIii3). Hcx0g.FI 113 xapanTepa up0g0JILHOPO pacupegeneHem 

noTennHana B Taxa"' gyre, ee MOHSHO paagenifre Ha 3 o6nacTH, cxemaTH-riecim 
noxaearumie Ha cleir. 2 [3]. 

3HarinTeablloe nal_kenne HanpHmeHHH, npH6all3irreneHo paeHoe nepeomy 
noTeHnHany 110HH39KIIII pa6ogero Tena, HmeeT mecTo Ha manom paCCTORHIM OT 
HaToga. DTa o6nacTs (o6nacTe RaTogHoro nageHHH noTeHHaana) xapaxTepllayeTcH 
CHJIbH13.131 nonollmenemarm upocTparicTeerumm aapHgom. Ha gpyrom Rouge paa-
pima B o6nacTll aHogrioro nageHHH noTeHrmana, pacrionollteHHoil B6J1113H aHoga, 

Zwischenelektrod (Rem.).-- Hpu.44. pea. 
2) TeopeTHHeexHil aaaaH3 HpoHecoos B HyounaamaTpoHe compiarrcH B pa6oTe [2] 

0,1Haxo HoCryn x Reg orpaHHHea HeneHoTHHe cexperHoom. 
3) Tox pa3pHga upeHnonaraexcH Havroarzao maniam, 'ITO He npaBoAHT x aamerHomy 

HHHH-344ewry.  

o6paayeTcH cHammiti oTpligaTeneHmit o6mmribifi aapHg. AHogHoe nageHHe noTeH-
nHana o6ergHo Hecxonsito 6oneme RaTogHoro. Mentgy 3THMH 06nacTamri pacno-
J107110H HOHOHCHT9711,HM/1 CT0716 gyrH — aoHa C manum rpagHewrom noTesekHana, 
IIO aapsigy ripH6nH3meneHo anexTpoHefiTpaneHaH, T. e. nnaama. 

110TITH BCH HOHH39.41131 B gyre /AMOR 11710THOCTH HPOHCXOJAHT B 110710HCHT 1371b-

HOM CT07160. I1epBrIHEI9 anexTpoHm itaToga yelICIPSHOTCH B 06JIKCTH HaTOKHOTO 

nageHHH, HpHo6peTaH, TalCHM o6pa3om, aHeprmo, gOCTaTITIHY10 gJIFI HOHH33111M 

HeilTp97113H0ro rasa B cHcTeme. Hpome TaKHX HOH113npyl0u11x cTOJIIIHOBeHHil, 

Hmeen mecTo Taxate yupyrHe cTonitHcateHHH H Boa6yntgenHe. B peaynaTaTe ecex 
9TIIX B3anmoneillennaR new:sit-game 97191{TpOHLI TepH1OT ognoHaripaeneallocTh 
ceoero ABIDROHMI. B 39BHCIEMOCTH OT 3CHIORTHBH0CTH aToro npoircca, 11pm:sow:I-
inero anexTpoHei 6ecnopagormomy, cariaitHomy pacupegenenino, c Tog 117111 

HHOti CTelleHb10 39110HHOCTH MOHMO POB0pHTI. II 0 TemnepaType 37191{Tp0HOB 

B 3TO/1 06719CTH. 
3nexTpwieclloe none B nonomiTe.neHom cTon6e nnaamei mane, no He paeHo. 

HyJUo, Tax 'ITO mmeeTcH gper4 HOHOB HO Hanpaenemno K xaTogy H COOTBeTCTBY10- 

 1IIHR gpeiRD anexTpoHoe K aHogy. Bonee nogeHllame anexTponei clloc06Hei 
HCHOJI1,30BaTb 3119. 11HT971bH0 6onbi11yio g07110 aHepriam 1107131, 'Tem BOHM, IL ;wenn-- 

HyTe, Taxllm o6paaom, 6onee BLIC011.111 TemllepaTyp. 
BC719ACTB119 He3119"111Te7113HOCTH o6MeHa 110711PleCTBOM /IBIIHIeHHH melltgy- 

anexTporiamH H HOH9MH o6e rpynnis riacTun He gOCTIlralOT Te11710BOTO paenoeecHH. 

B carme TemnepaTypa 371eKTPOHOB momeT 613.1Tb B 100 paa 6oJIbme Tem-
nepaTypex HOHOB. liollegHo, 9T0 He Hmeer mecTa, xor):ka 'ITO-TO, Hanpiimep «mar-
airman noeyraxa», ygepacHeaeT anexTpoimi B nenTpanenoil naeTH paapsiga. 
B 3TOM cayriae anexTponm HCHMTL1139.10T 60.711DIOe TIHCJ10 CTOKICHOBeHHit C Honamn 

H TemnepaTypa HOHOB 671H3H9 K TemuepaType DINICTp0110B. 

Roma imaama HaxogliTcH y noeepxHocTH xaxoro-To maTepHana, TIKCTH11131 

ee TepHIOTCH, yxogx K DTOR noeepxnocTH. BcnegcTeHe 6onee ehicoxofi Temnepa-
Typia anexTpoiniasi itomnoneHTa naaamil cogepixHT 6onamee taicno riacTein C BLICO-

KHMH CHOPOCTRM11. 371011TpOHLI C gOCTaT0'1110 BLICOH011 aueprHeifi npeogonesaioT 
mecTHeie aagepacHealoinHe 1102311 H gocTHraioT noeepxHocTH maTepHana. Hanall-
nHealounalicH Ha BTHX 110139PIHOCTFIX oTpHliaTeni,Hmil aapag llpHTHrHeaeT 113 11719.3- 

nonollorreneHme H011131, xoTopme o6pa3y1oT 11071071111T971bHM11 CH011 1162311311 

CT9111{H. ECJIII cTeHKa 4nnaealoinam, Ha He 37CMHOBJZITCH Taxoti pal:taw:weal:A 
HoTengHan, 'ITO TOHH anexTporioe H 110710}1{HT07113HEIX HOHOB x Herr 6ygyT paraua. 

M0711.110 nonaaaTe [4], 'ITO icHneTHgecitaa aueprHa nonownTenbaux HOHOB 

Ha rpainage caca paella 

W+= 	 (1) 

rge T_ — TemnepaTypa anexTponoe; k — nocTosnmaH Bonstimana. 
(3gece eciogy HenoneayeTcH cHcTema egHrian CGS, xpome °armee, rge cne-

Allem:a° oroeopeHo HcnonLaoeallHe npannnecitok cHcTemei eginuu.) 
TOTKa. IITIOTHOCTE Toxa 11OTIOKIHT9TIEHMX HOHOB B caoe (HaH y CTeHHH) paella 

kT 
n+q+v+= n+q+ 	, 

m+  

Pge q+  — aapfig Mona; n +  — HKOTHOCTI3 1IOK0HCHT971bH1171 110110B; V4. — CHOpOCTb 

nom.; m +  — macca HoHa. 
CaegyeT aameTHTe, 	ILKOTHOCTII Toxa 39BlICHT OT T_, Hall H n + • 
Han noxaaaHo B pa6oTe [5], Tonnuma CHOH upH6nH3HTenetio paella ge6aen-

cnomy pagilycy axpaHHpoeaHHH, RoTopeul onpegenHeTcH cooTHomeHHem 

_ ) 1 /2 
1p = 6,90 (

T
n_-- 	• 	 (3) 

(2) 
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Harnagnmil cmhica ge6aeacnoro pagrayca, Remo HOHCHHTL. Haaama (Hari 
..aio6arr gpyrafr cosonynHocTs aapanteHaux gacTlirk), ogHopogHaa IIo marrpocnonli-
gecnoit crpywrype, ne HBEHOTCH ogHopogHoil HO mHxpocTpywrype, Tan Ran HOCH-

reaH aapHgoB glicxpeTHra H paageneam mantamH, Ho KOHOHHLIMH paccToHHH$IMH. 
jil,e6aeHenHii pagHyc nonaahrHaeT #macniTa6» cHcTemm. CHcTemy moncHo CHHTaTB 

(oAHOpOHHCIA B o6aacTsix, paamep KOTOpLIX BOHM{ no cpaHneHmo c I D , Torga Han 
B o6nacTrix, meHLETHx 1 D , 11p0HBHHOTCH 4,(3epHIICTOCTIO) cHcTembr. (Tan°A nogxog 
npHHoguT K c.aegyromemy yga=momy onpegeneHmo naaamm: mama BBHHOTCH 

• rperannim COCTOFIHHOM 110210)-KHTO.1113HISX HOHOB H alleliTp0HOB npn paBHLTX 11% 

HnoTHocTrix, anerapHgecHH HeiiTpanumna B 06aacTnx, 6oamil1x IIo cpaHnenmo 
-c (D.) 

BaHLHLIM CBOHCTBOM Ditparuppolgero GROH HILTIHOTCH TO, HTO OH aankruHaeT 
manly OT crennm H aaenTpogos. B CaMog naaame He monceT HoggepniHriamcn 
rpagxenT noTeHnHana, a B anpanHpylorecem cnoe monceT. 3lio6afr paanocm 
Allaaos menigy naaamoii H CI)Humecitoit nosepxHocTbro B ATOM caoe llornonkanca. 
TaKHM o6paaom, B TO HpemH Ran rpamma ILT1a3M131 monceT MelISITbCF1 B HpHeyTCTBH11 

4H3rplecnoil nosepxuocTH, naaama Him anpanHpylorgero cnorr Tanomy Bo3geil-
CTBIII0 HO no)Bep}Kena. 

HoTepH 113 HOHOHCHTOJILHOPO CT0.116a naaambr BLI3b1BalOTCH penom6HHanHeii 
B Haaame H pagHaaEHofr gHd:pcDyaHeii. B gyrax maaoft unoTHocTH penom6HuarkHeil 
HpeHe6peranyr BcJIeJcTBne 60J1bIlla )1.71111111 CB060AHOTO npo6era alleKTp0HOB. 

B cTannoHapHom COCTOHHH11 noTepH Ha AFUNV31110 6aaaHcHpyroTcH HoarmanHeii 
HetiTpaabumx rracTHIA B HOJIWKIIT011bHOM craa6e. flporkeccm )H()nbyaHH 3)1eCb 

He paccmaTpHHaloTcH, Tan Ran orix 06rromo 60arz.moil p0,111I B gyonnaamaTpone 
He Hrparar. 

jeumeeitua eounumitott macmuqbt e ataviumitoat note 

B page OTHOmeHBH paapHg B CILTILHOM MaTHHTHOM none OTJII1HaeTCH OT 01111- 

 car[Horo Hume. B cHo6ogHoii gyre npeo6aarkan0r TeHaoahre ABMiteHRH, a B 3TOM 

caygae grunneHlie qacTrak onpegeaneTcH raasHbrm o6paaom marmrrnmm noaem. 
Ero geticTHHe oco6eHHo peano cnaabrHaeTcH B o6aacTH, 3aHHT0ii HOHOHUITO.711z.H131M 

CT0.7160M ILTa3Mb1. 
Henoropoe npencTaHnenHe o HaaHmogelicTHHH naaamm C marnwramm Honem 

310,1010 110HyHHTb 113 paccmoTpeHHH /11311TKOHHH egnurnmoil HaCTH14131 B MaPHHTHOM 

Hoare. Cnna , AeficTspoigall Ha sapantermyro -qacTrigy B HOCTOHHHOM marHHTHom 
"Kure [6], parma 

F= vxB, •
(4) 

rAe q — aapHg .qacTHAN; — cnopocm, nacTHHH; c — cnopocn, cam.; B 
MaTHHTHOPO HOHH. 

Tan Kan ulna Hcerga nepneugllnyaapHa Han v, Tan n B, .qacTnga cTpemmen 
COBepIllaTb npyroHoe gmlnieHHe OKO./10 HHHHCI marHHTHoro Hoag. 

arcloga caegyeT, HTO 

	

F • v = 0, 	 (5 ) 

T. e. nocToHHHoe manurrnoe none He monteT coHepniaTr. pa6oTy Hag aapruneHaori 
gacTHHeit. 

flpHpaHHHHarr nerrrpocTpemwreabHyro cHay Cline MaTHHTHOTO 110J1H, ;Aek- 

cTsymakert Ha aaprunertHyro ,TacTrtny, noaynum 
mvi 	Bqv j_  

C 
	• 
	 (6) 

3AecE m — macca HaCTHH13.1, v1 — cocTaHarnomaa CKOpOCTH, nepneHglinyaapiraa 
BeKTOpy B; r — NITHOBOITHbIrl pagHyc Hp1BH3H1,1 TpaewropHH. 

A. Ilcmoqxuxu uonoe 

Ilpeo6paaonanne ypatmenna (6) noanonneT naftTn yrnospo CHOpOCTb 1 ) 

gacTrtgLi 
B q  

	

we 	r 	me • 

Jlerxo rrogaaaTb, .1TO 

mojy= -q–c  = const, 

SiPge 	— HOTOH, OrpaH11.10HHMit OgHTIM BHTHOM Tpaearopng gacTnina. LlacTnna 
Bcerga CTIM3MHTCH oxnaTmeaTt npn caoem ABHH1OHHII OHO H TO rite .1EICJI0 BRHHR 

marfurrnoti 
Tax xax V• B = 0, monalo noxaaaTb, ‘1To qacTinka 6ygeT npatgaTscn Boxpyr 

ognxx H Tex ice xBHna. TpaeKTopHn qacTinthr BeSHMT, MUM o6paaom, Ha HI:mein- 
HOCTII Tpy6xn, o6pa3onan3oti BHHHHMB MaTHHTH011 HH/1y111111H. KIIHOTH.IOCHan 

aneprnx 'qacTngil panna 

M 2 — (v_L vii)  const, 2 

rge vii — cocTaangtoman cxopocna qacTligta, napannensnan BenTopy B. 
06T,egnann 9TO ypannenne c ypannennem (6), naxognm 

147  2 (Bqv i r 

ECJIH tracTurka ABH)ReTCH B cxognigemcgmaranTuom none, TO BO mepe yaenn-
=mann B ace 6onbraan xxneTwiecitasi .aneprna nxnagtaxaeTca BO xpargaTenbnoe 
ganntenne go Tex mop, noxa v11 HO CTBHOMITCH paBuoil Hy .T110. B aToft TORKe HaCTH-

qa goanzaa oTpaawncH n nanpannTben o6paTno no nOnepxuocTn TOI3 ne camai 
Tpy6nH (Bar. 3). 3naneHHe B, npn HOTOpOM nponcxognT oTpancemere, /13 ypan-

Heinn (10) H (8) paHno 

	

B 	 2rrtc2W 

= 9200 
	 (11) 

THe 1:Do — HOTOK, orpawa■rearadi TpaenTopneH. 
OnHcaHHoe HHaeHlle 1103110JIHOT OCylikeCTBHTb yaaaaHnaHHe ,TacTHITLI B Mar-

HHTHOM none, cxognnkemcH K 06oHm KoHgam (cm. clmr. 3). Ocoarft HHTepec gan 
HaC npeguraHaneT gmuneHHe -nacTrakm upH Tan Haaboaemom PIG-acinDenTe 2). 
PIG-Ngenrax moryT Ha6arogaTscH Him ABIUKOHITH aaprinieHmax cacTrin B cxpe-
MeHHEIX anenTpocTaTrrrearom (E) H MaTHHTHOM (B) IIonHx. B cHcTeme, nonaaaH-
Hal Ha dmr. 3, E-none HanpaHaerro OT amHTTepa K nonnenTopy, Torga KaK B-none 
nepnengrntyanpHo E-110J110. T-lacnnw CTpeMFITCH ABIITaTIICH HO ITHIGIOHJAaHLHESM 

TpaewropHam, TaK 'ITO HOJIHOO paccTomme, npoxogHmoe HMH Ha nyTH OT 3MHT-

Tepa K nonaenTopy, 6oamne, nem npH OTCyTCTBHH marHHTHoro Hoag. 
IlpH cooTHeTcTsyronkem Hu6ope cf_lopmbr H HanpHSKeHHOCTeII crtpernenamx 

Ilona 6ygeT npoxcxogHTE, noaHoe oTpanteHHe, T. e. tracTrinu He cmoryT Henocpeg-
CTBOHHO AOCTHr0Tb anoga. B TaRIDE caynagx yaasarmannnee geficTime 6yger 
AHHTLCH go  Tex Hop, norm CTOAKHOBOHH51 JIJIxf HeogHopognocTH B noaax He gagyr 
gaCTErnam gOCTHRL noaaenTopa. 

HaangHe PIG-acInDenTos B - paapprge HpHBOAHT K pHgy nocaegeTHHii. Ann 
aagaHHoii TWOH3BOAHTeabHOCTH 3J1eKTp0HHOTO amHrrepa HJIOTHOCTIa anenTpoHoll 

1) Jlapiaoposcityzo uaezorry.— Hpu•. pea. 
2) TepiAnn nponexoper OT coupaineimoro Ra3BaH1111 4111.71.1114IICOBCROPO noicaaaTemi noun-

aaitun (Phillips Ionization Gauge), noexonbay ynomanyzaiii atlictexT nenoabayeTea 	}Tee- 
alPleHT1.11 34)(4eliTHBHOCTII 21011113a41111. 

(7)  

(8)  

(9) 
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B O6.1I3CTH PIG-34431(TH yBenzrnumeTcH Ha-aa BpOMOHHOPO HX y.lIaBJ111133HHH- 
CT81113Hb HOH1133.1I17111 BoapacTaeT as CTIOT yBeniirieHHH 34 4CHTHBHLIX AJIHH Hyreis 

^ Zmc 2 w 

Ompamerfue 

KonneKmop  

3/aum.rnep 

  

PIG - 300von 

CD a r. 3. Orpameaae H yaaaaaaaaae B mararrramx nonax. 

anexTpoHoB H HX IIIIOTHOCTH. 3TO HpHBogirr H ariarmTenEHomy noBuitiernuo upo-
H3BOAXTELTIMIOCTII HORHOrO HOTO,IHHICa. upH He6o.mmom yBearrienHH HJIH game 
6e3 yBeaHrieHmn mita B paapHge. 

ILactaxa 6 maercumicom none 

Bee exaaaHHoe Hume yxammaeT Ha miurepecHmecsoilema naaamm B MaPHHT- 
HOM 110710. 0,1X11.3.H0 B geften3HTeammem g131ISHOH1111 	 qa.CTHI( 11J13.3MLI 
HexantaB3TcH Ha crieT eTonitHoBeHHii H BO3AORCTBH51 mlixpocitormriecimx allexTpH-
rieexHx Handl, T. e. IIOneg , eynTecmyloigHx Ha paCCTOHHHHX Hopngica ge6aescitoro 
paitHyca. CHJILHIAM marHHTHmm Honem HB.71HOTCH Taxoe, xoTopoe euoco6Ho Timm-
FITb Ha grmateiTHe riacTinT B upomeacyncax menigy CTOJIHHOBOHHFIMII. 3T0 monteT 
6firri, B cayriae, ecall spew' menigy CTOJIHHOBOHHHM14 60JILDIO H.7IH cpaimiimo 

nepHogom Timitannecicoro ginuxeHHa riaentHm. Eenii T — cpeimee 
6ogHoro xpo6era, TO B CHJIMIOM Hone 

co cT > 1. 	 (12) 

HeitoTopme ocHoBame eitoilema HJI331HEI BLIBOMITCH H3 noenegyionTero man-
maTHriecnoro paccmoTpeHHH. Tax, CTaHeT orieraigHoir aHanorHa menqy ynaBaH-
Baxiiem H oTpancemiem egHHHAxoti ,TacTingm H Haaamm B genetic MaxpoexonHAe- 

cxopocm nononarrenaxmx HOHOB B Hnaame cBgaaHa c napameTpamH Honsi 

raiegyiorgilm ypaimexHem [7]: 

n+m+  (7W+ v i V • vi) = n+q+  (E+ 
1 

 —c  vi X B) — V • 14 —n+m+cy+ /:); (13) 

vi 	

av•  

— cpegHnit cicopocm HOHOB B 1361.eme 

1 

	

vi— 	

	

n AT 	+' 

ft+ II m+ — COOTBOTCTBeHHO 11.7.10THOCTb H Macca HOHOB. TeH3op 

paBeri 

114=1:S(v+ --vj(v+--vi). 

RonwriecTso ipmateinia, isepeganaemoe aaewrpoaama HOHaM B egHxHxy Bpemerm 

B egininge o6T,ema, paBno P. FpaimexT rpaBwragHoinioro BoTeagHana paBeH 

AHanorimHoe ypaBBeHHe JSnR 3lIeKTp0HOB HonyriaeTca aameHoil COOTBeT-

CTBylOICImX Hageiccos. 
MaxpocitomigecicHe HapameTpm naaamm, xoTopme HaxogaTca H3 ypaBHeHHH 

,(13), paimia 
1 

v = —(n+m+vid-- n-m-ve) 

j= q (rn+v i  — n_ve), 

rike Q — macconail 11.110THOCTb, pasHax 

Q = n+m+ + n_rn_. 

CTporoe perueuHe ypartnemin (13) 110.715PIHTT3Bechma Tpyipio, ogHaxo nonearime BM- 

BOTALI moryr Sum c,genaHm H3 HpH6J111/HOHH1.1)1 pen:ream-1. 	yupoigeHHii ege- 

..11aem cnegyionTrie upeguononieHHH: 
a) mammal:le rionx H maxpocitomnecicHe TOHH o6nagaioT oceBoii cHmmeTpmeil 

,(3To BepHo g.71A gyonna3maTpolla); 
6) enpiarillue gBIDiteHliff riacTini /130Tp0IIHM; ripia 3Tom ripegnonaraeTeg, =IT° 

V -IF =VP, 

rge P — maxpocitonHriecizoe ganneHlle; 
13) xBagpamirnimmit rinexamH B BbipanteHHsix g.TIFI V, j 11 HX Hp01131307THLIX ripe- 

me6peraem; 
r) 0q upelle6penaimo maff; 
)1) cacTema maxpocxonwieeRH HeiiTpanaria; 
e) m+  >> m_. 
PaccmaTpHBaeTeii cragtionapimiil npoxecc, T. e. 

	

av 	dj 
at — at 

Hoene 3THX yripoineHHil ypaimenHii upHmyr BHA 

VP = j X B, 

E+ 1  x B = rij qn_ 
VP+, 

rge P, — liaprkaaairame )_kasaelme HOHOB. Benirrirma 	onpegennemaii }tax 

TI = • (1 I qn.)(P ± 1j), xpeAcTaBaBeT co5oi xo344itglieHT yikeimHoro COHpOTIIB- 

J1eHHH. 

HanpslaceHHn 

(14)  

(15)  
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B paccmarpHasemoft naaame TI  ma.no (Tax Haft cpegHHe gamma cao6ogHoro npo- 
6era 13011111{H), a 3TO 3HVIHT, TITO TOR HOMTH IIOJIHOCTLXO Hp0BOBIITCH 6merpumH 
aaexTpoHamn. 

B COBORyIIHOCTH C ypaBHOMIFIMII MaRCB3J1113. ypainieHEIll (14) II (15) Amor 
npH6aHateuHme HmpanceHHH ;pH rpagneura gaaaeHHH B rumble, HaxogsunelicH 
B CHBBHOM MaPHHTHOM none 

1 	 1 T., D  
D P= - .LP • V kJ 	 2 . 

FIC11021b3P1 113BeCTHBIe rontgecraa BeRTOpHOTO aHaaHaa, 3TO smpansunte MOBCHO 

aanlicarr, B Bilge 

VP = 4n (V (V x B) X B. 	 (17) 

aro ypaxnenHe noxasmaaer, =ITO rpagHeHr gasaeHHH nepneagHxyagpell B H 

V X B. B upocreftraem caynae, Horga aHHHH maraHrHoft manylummt cyra napaa-
aeabHme upHmme, =men B•VB o6panlaercH B }mu, 

VP= — VB2 . (18) 

FIHrerpHpya, noaynlim 

P+ B
2  — Po, 
	 (19) 

rge P o  — IIOCTOHHH311 Hmerpnposamm, ROTOpil monceT 6mrs oronuocrimeHa 
c gasaeHHem ocraronnoro raaa B paccmarpHsaemok o6aacrll. 

Korga P o  = 0, 

P = — 8n B2 

H naaama ynepnuntaercH annb maraHrHum noaem. 
I'13 upegmgymero monfflo 6mao 6b1 onmgars, MTO ygepntaHHe II.T133MBI mar-

MITHBIM uoaem cyinecrsenno capunaer norepH Ha gH44y3mo. OgHarto B AdicTsll-

TeablrOCTH yrenna Haaamm, saxaroneHHoil B marHHrHom none, B Hecnoakato pas 
upeammaer pacnerHyro seammmy, =no carigereabcrayer 0 60JIBBIHX pacxoncgeHH- 
FIX MeRtAy Teoplieft H ancneplimenrom. ,11T151 011011101 JIIMI4Ily311H 110.71b3y1OTCH IIpH- 
6IIHmeHHbTM coorHomeHHem, caHamsaionulm noacixinmuleHr imurpc1)y3HH D uonepex 
maruHrHoro 110.1131 C 	 R0344111010HTOM H1444Y3H11 D o  

D 	
Do  (20) 1+(codr) 2  ' 

R✓ uxuue atexanuttecnozi mcmcmpynzfuu 

B paapHge c maammH TOKOM H HBOTHOCTMO, noropmft 11CHOJIL3yeTCH B HCT0 71- 

HHRaX HOHOB, ILTIOTHOCTb naaamm amnHo HegocraronHa ):knfl HOBrIeHHH 60J1b-

11HIX HOHHLIX TOKOB EpH yHOBBeTB0pHTOBBHOM R. 11. R. 0Ha monter 61,1Tb yseaH- 
neHa mexararnecxHm Hari marnmumm cazarHem paapHga, all6o PIG-34AexramH, 
O ROTOpBIX ronopHaocb Blame. 

PaccmorpHm paapag, nonsepralorqufica nmcro mexarurnecnomy cacarmo 
(cuennnar,Hmm gllakparmHpylorumm aaexrpogom), Kart nonaaaHo Ha 4)Hr. 4. 

HMO, nro HBOTHOCTI, roxa B xanaae 6oabme HBOTHOCTH C 2.11060fi cropoRm 
gHaciwarmm. TaxaH noaminermaH 11.110THOCTb roxa goanula noggepamaarbcH aH60 
as cner ysealineHHoti 11210THOCTH nacrkm-HocHreaeit aapHgos, aH6o as c'iex yse-
JIHrleHlIFI HX cxopocrH; 3T11 gaa ad4e1ra. B gerICTBliTenbIlOCTII HepaageaHmm, 
B alo6om caynae Heo6xogHmo naarrnHe rpagHeHron noTeinumaa, nro6m ycnopHrh 

3 3aKaa JA 48  

qaCTIIHSI B Italians ginacDparmm H coo6m,ars aaexrpoHam DHeprmo, ):kocraronHylo 
gan Immix altros HOHI1331(HH B naHaae co cropoHm aHoga. llpH maligns! alo6oro 
rpaguewra norennHaaa aaexrpoum 6yjyT yCHOWITLCH Ro  aHanzrearzao 6oamaxx 
cxopocrei, nem HOBOBUITeBLIMIe ROHM. 1-103TOMy OCHOBHy10 nacrb roxa nepea 
gHa4)parmy nepeHocHr aaexrpoHm. 

Heo6xogHmmil rpagHeHr noggepacHsaercH noaonurreamthm npocrpaHcrsen-
Hum aapHgom Ha gHa4warme co cropoHm aHoga H COOTBOTCTBylOIRIIM orpHgarear, 
MTH upocrpaHcrnernrum aapHgom CO CTOpOHBI xaroga. aapagm B03HHISBI0T 

B peayabrare yHeaHneHHH Hointaagrui nacnink 6mcriamH saexrposamn, upoxoga-
nr,HmH nepea 

cr) H r. 4. Kaman pga(Dparmm. 

ECJIH gaHHa xanaaa s gHakparmHpyronlem anemone He CRIIIIIROM maaa, 
Hem monter cyinecrsosarb nefirpaasHaa naaama. B arom caynae pacnpegeaenHe 

aapHgos nogo6Ho nonazaHHomy Ha 41Hr. 4. TeHgeuqua K nom:Loft Heiftrpaanaarum 
B Hanaae Hoapacraer c yseaHnenuem g.71EIHEI Kuala no cpaHHemmo co cpegHeii 
gaHHoti cao6ogHoro upo6era aaexrporma. Korga s KaHaae o6paayercH naaama, 
ee HBOTHOCTB MOBteT 61STE mum 11.710THOCTH naaamm Bile xanaaa. 3TO 06ycaos- 
aeHo rem, 'ITO pOCT noieps B maim (HpH ymensuremmt gEtamerpa) Tpe6yeT gag 
noggepataHHH paanosecHH 6oase BEICOROil 11.110THOCTH 

Batms2u6attue uonoe U3 n✓ta3.mbi 

IIT061.1 gyropaapsignuir npH6op upesparHrs B HOHHMit IICTO•SHR, HCO6X0- 

BIIMO yarponcrao, o6ecuenHsa1onkee BLITHIMBallHe HOHOB 113 I10.11071tHTNII ,1101"0 

croa6a naaamm. Cyrxecrayer pHg risnurnsalam;ax CHCTeM, paarmnalonmixcH 
raasHmm o6pa30m cuoco6om HaaonceHHH ErzarHrHsaiorgero noaH. 

B 6eaaaexrpogHom HOHHOM HcronnHne (CM., HaupHmep, [81) amcoxoe HanpH-
)xeHHe upHxaagmsaercH K naaame, Kan noxaaaHo Ha elmr. 5, a. Calla naaama monter 

He noggepnmsarb rpagHeHr noreramaaa, HO rpaglierrr memgy 060nonxoti croa6a 
111133MBI 11 aaexrpoganua secbma BeTIHR. 3TH 110:131 yciopnioi saexrpomm K aoHgy, 
a 110B0HIHTeBb11113 ROHM — x xongy surArHHaionlero xanaaa. HpH COOTBeTCTBy10- 

 uva npnaoncemmax HoaHx rparuma naaamm 6yger sornyra B cropony HaHaaa 

H o6paayeT 3MHCCHOHHyI0 nortepxHocrL, ygo6Hylo ABH BRieRIVIH HOHOB B Karma. 

(16) 

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



Ifyonnetaxampon 

 

A. HCMONBUXU uorwe 

 

35 

  

  

Tait 'talc nepea Kama Tanya TOJIBRO BOHai, MIOTHOCTI, HOHHOr0 Tata 6-yaeT 
orpampleHa OTHOCHTeJILHO HH3KHMH aHatzeHHamn BCReRCT131110 neileT131131 upocTpaa-
CTBEIHHIAX aapunoH. Maimmazy:masa 11.110THOCTI, MOHOHORFIpHOr0 Tata 1 ) tlepea 
guaunaprnieciadi Rama [9] pamaa 2) 

v312  
j =3,64.10-2  yrw-L2 

I'm V — nepHona)mahHan aneprusi nacuuna, N.96; M — aTolandi Bee Ham. 
Bepi peanmaae 3HanelIHR 3THX HapameTpan V = 5 ;we, L = 1 cat, Haxo-

;VIM, tITO JnB HOHOB BoAopoAa j palm° up26aH3FITeRLHO 17,5 a/c3t 2 . 3Ta Henn- 

a 

41. -Boo. Hang 

(13H r. 5. BLITHriaBaromme CJICTeM:61. 
a — BeaaaearpOmmia pagmaciacToTabili paapazk; 6 — 14CTOMMIR liricTemeliaepa (BeCbma yapouteeno), 

— Ayort.aaamanou. 

=lima RBJIlleTC11 BepxHHm upeneaom, Tax Kau ypamenHe (21) upennoaaraeT OHTH-
maaLHoe cDoxycHpoHanHe uyam, nTo peaxo HmeeT mecTo Ha upaHnute. peaal, 
HUH HOHRLIX HCT043111ROB sToro Tuna maTuramemase TORH penno apeman:lam 
1-2 ata. 

B apyrilx HOHHISX IICT011H311taX (CM., HanpHmep, [10]) BLITRTHBaHHe HOHOB 
ocynaecTuaueTcH ,aepes ane.aa Ha 6oxou0n cTopolle emxocTH, conepamaneft naaa-
manual cToa6, HaH HoHaaaHo Ha 'air. 5, 6. 3neca Taxam cyluecTuyeT 6oabnion 
rpanHeHT HoTennHaaa B Hapyamom cnoe mamma B o6aacan HaraTurnHaHuu. 3aex-
TpocTauraecnoe none upunaanmaeTcH meanky nosepxHocTbm 31J18.311111 H BLITFIrli-
Balouvim saamponom. TOR 313 HllyTpaumil nacTH HCTO-RHIIKa nappHy BHOBb 
suaaHeTcu moHouonapaam, a noTomy coxpaunoTcn orpaargeHHH, HaJIaraeMaxe 
upoeTpaHeTmeHHum aapanom. 

I) Ton, HepeHocinmil aaprnHerarhimu .qacTHrkamH TOJILKO ogaoro 	 Hpum. pea. 
2) IlocHonmcy B (Popmyne aaHona T-laibma — ..TIaHrmiopa (21) EepToll He yHaauBaeT, 

B Hamm eiTHHHHax off norkeTaBaHeT Barmy ycHopruonTero upomencynta L, a Ha upHBenermoro 
ganee Hpumepa (sumo onoa6o-cmoro, a6o HopHrox uperkenBuoro Toxa rppi H H Bpi L = 1 cm 
H V = 5 xae HprimepHo B 1000 paa Inmn() yHaaaHHoro B pa6oTe) yeTaHoBHTL aTH exuarautra 
He upeHeTaBrureTcH 1303m0}MIFIM, ){JIB ogeHHH HpeHenmaoro )40HOHOJIFIpHOr0 Tam Ha I c)/ 2 

 moHom Hocuonbaorian:xx cbopm-ynoti Toro me aaHoHa B Bwke 

q (7112  
1= 9.n V -1)7 L2 ' 

rne q — 3apstA aacnuna; L — cc macca; U — ycHopaicaHasi paaHoem HoTeugHanoB; L — 
Puma yeHoparorgero HpomemyTHa (Bee B cHeTeme eipTHHH CGS).— Hpu.44. pea. 

3TH orpannaeHHH cyaecTuanao ocaa62moTcu, ecnu TOM Ha amyrpeateft =lama 
HeTonnlixa Happxy 7113J1FleTCH HeilTpaaanam, T. 0. eCJIH upoHexogHT HcTegeHHe 

unaaabi. 110ROMHTeRLHLIe H0H131 moryT H3BRORaTheR H3 unarm yam HOCRO Toro, 

Han oHa nolumeT PICTO,IHHK. Taxan nocaegoBaTeahHocm mouteT 61ATb peaauao-
HaHa, ecau unaama 6yAeT «onionarrLcua H3 HcTonmaxa MarHHTEUM noaem, Hait 

noHaaaHo Ha cluar. 5, 6. 11710THOCTH Tata upH ATOM CH00060 BLIT331111BaHH.11  moryT 

nocTairau. 6oaee 100 a lant2 . 

Y 011JIA3M AT PO H 

OcHomnae upunavona pa6oTia nyonnaamaTpoHa ogeHugHbi H3 upepanyunix 
paane.aoH. Tampa, paccMOTpBM HexoTopme neTaan. Boaaparnaucb x Oar. 1, —  

1311):VIM, 'ITO HOHHIilit HCT011HHK upeacTaHnueT c06ofi paapHn maaok HROTHOCTH 

H maaoro Toita c mexammeumm H mannumBam C3RHMa10133,H11/1111 ycTpoIIcTBaMH, 

upenHaananeHaramn )1(3111 yHeanriernau HROTHOCTH HOH1113aHHH. 

Tan an Henocpencumano y xaTona marnuTHoe 110.110 oTcyTcTsyeT, TO uparc-

xonuncHe Tam upon8Cas aHaaouninia HHaeHusim B nyrax maaoft 11110THOCTH. 

Heo6xo7nmaH DMHCCIIR anatTpoHoa HoarmeTcu upH HcrmaLacmainau Tepmo-
smnecnamoro HaTona. 3aeitTponm He noauma Hp0H3BORHTI,Cfl B peayabTaTe 

noTennuaabHoro 13131p13113aHHR 11X noaem HRH Tepmosmuccun c ropfuero MITHa 

HarpeHaemoro ayroil HaToaa, Hat 6Liao 61,1 B carme ripHmeHanau naccHHHoro 
xaToaa. MU Haaasaem HaTon <<XOTIOJIRBIMD B TOM cmfacae, TITO Ha HeM Herr ropsrierO 

HaTna. licriapaemtail maTepHaa HaTona He no6aHaueT nocHTeaeik Tata B paapon. 
OnHaxo KaTon nonsepraeTcH HHTelICHBHOR 60M6apRHp0BRe HOJIOROITeREHIIMH 

HoHamH, HoTopan HmasumeT ero pacrmaenHe (apoaiuo). PacamlrreHmai maTepHan 
HaTona mama. HpHBHOCHTLCH B paapan, HO uponeccm B paapHge HHKOHM o6paaom 

OT 3T0r0 He 3aBHCHT. 

110 upwaHHam, o xoTopmx 6ynaT citaaaHo HHute, awn ocTaeTcH OTHOCHTeRSHO 

xonoarmam E Ha HeM Tame He o6paayeTcH HuTHa. Taxiam o6pa3om, maTepHaa anoaa 
moateT HaX0711Tbell B Ryre B Hecbma maaom RORIITIeCTBe H.11H Hoothne OTCyTCTBO- 

Bam. B mazy cica3annoro ‘,1111CRO HocHTeaeil aapunors B nyre 3aBHCHT He OT Temne- 

paTypEa snexTponoH, a TORI,K0 OT Homy:meal:la pa6cuero Terra, HoTopoe MO3ReT 

HoHHauposano. Tana upn naafi-Hai nonwrie rasa HonaTamnepnan xapax-
Tepncuata ayna nonouurreabna H 6an3na ic auneitHoi. 

MexaamaecHoe cucante, oupeneasiemoe itaulaHrypauHeil xanaaa jaHa4aparmal, 
marroaTHoe ynepatuate meanky anonom II nnackaarmorE almaHaloT o6paaoBauue 

o6aaxa ropfmai 11310THOR naasmba B upocTparicule anon — inial)parma. liplacyT-

CTBRO B wok o6aacTH ropsuen naaamm canameT yTernty rasa no manamyma, 
Tax Kan HaftTpanamie =menu m, npeutne riem noHnHyTb ucTagrnt, aoaacHIA 
npaITH .riepea wry o6aacTb. llowromy ORMIM 313 OCHOBHMX upeHmyinecTH nyounaa-

maTpoHa sasaneTca alcoHaii R03434311E(HeHT HC110.11b30BaH1111 pa60gero Terra. 

Ffponeccia paspuna 31 BUTHrHBaEHH Heca,ma 113/BCTBHTeRBEE,I K xowinaryparqua 

MarHIRITH01.0 HORST H reomeTpHu oTHepcnta B aHone. 
ECJIH marnuTnoe Hone sameTHo uposHcaeT B oTHepcute B aHone, nnaama 

moaceT npomucan, -capes Hero Hapylny. Ilpu 3TOM no Hpannal mepe -gam paapsina 

6y.neT  aaHafranHauxu Ha Hamada nonepxnocTH anona, tITO csHumeT Ha Hem 

11110THOCTI,  ampulla. aRe1311R110, OTHOCHTeRLHO 6oal,me miasma 6y.neT  Hurexam, 

ecaH alaameTp noaoaaneamioro cToa6a HenocpeacTseHno nepen ousepcTnem 
B aHone mamma nHameTpa OTBepCTHR. 

lipome TODD, BO3MCORHO Tame BO3H111010BeHHe B 3T011 o6aacTu PIG-s4)4m1cTos 

Hcaencume Henapaaaeabnocul B o61mm carme manuaTHoro (B) H saatTpocTaTH-

TiecHoro (E) IIOneg. BearnnaHa DTHX 3CIRDeKTOB CHJIbH0 3aBHCHT OT x0n4orypagla11 

„man H reomeTpHH HcTurnanna. 

alcht2 , 	 (21) 

3*. 
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Mazucmpanb 
arnamaeliun 

arna,waemun
Mazucm,panb 

\, 
 

OKHO 

Mean 
&womb) 

Horta3aHa Ha 4mr. 7 Ana paapRga B Bogopoge. 3aBHCHMOCTII gaR aproHa aHano-
r114HIS, HO cmemenbr B cTopony 6oaee HII3KHx Hanprnxemail. 3To noxaammeT, 4TO 

aaexTporkm xonogrule (Hx maTepHaa He yRacTayeT B coagaHHH nponogarnero cToa-
6a Ayres). B xoge HcabrraHnii 6maa Hamepega Temueparypa aHoga ogHom 113 HCT04- 

HHROB nprr Hopmanurmx yCJI0B115IX pa6oTm; oxasaaocb, 4TO oria puma upnmepao 
100°  C 2 ). 

•170Heti C xamodom 
17, 

flodaga zaaa 
Mod MOVILIMHOg.O 

wampum 

Maucmpana 
arnaliedetiva 

ME8HQA CHOOHCR 
&maga 

MAZKOR C1770/76 

ITEM Medb 
ims Cmekno, Kepabfuxo 

Tonom 

Z34 
-1 HOKOHMUK dua0pazmbi 

% 	..,, zz.;  

5,59 
Z,54 

Re/MIRO KOHCMPyK41.111 Ob/X0dHOO 4OC/7711 OC177041111Ktl 

cl)a r. 6. AyonnaamaTpou (nonepeinoe ce=ierme IIo ocH). 
Paameina Hasa[ B mmaninterpax. 

TemnepaTypa oaexTporson momeT 66ITL onenena gaymR cnoco6amH. Horga 
acToRrum geticTnyeT, HO HOHM 113 Hero He BLITSIDIBDIOTCR, noTennHaa A11a4varum-

pylornero eaexTpoga paBeH —50 e; ToRrsaa IseaHRHHa 3aBHCHT OT Raga rasa, Toxa 

gyrn H T. A. TOR Ha gRacloparmy (RHeTral IIOTOR DReRTp0HOB) panea ~100 xa. 

3T0 cocTanaReT oxoao 2/20  noanoro Torta pa3pRga. HprontmaR, 4TO naaama cynke-

cTnyeT B RaHaae grEadivarivul 11 Rome Hero, MCGICHO cRa3aTs, 4TO npamepHo 1/2o 

1) B 9TOM1 ace mane TemnepaTypa macagan nenTpanbnoii =lac= (aanone.nanta) Ana4)par-
mm npeammana 450° C Bepxruni npegen mamma TunnataTopa nenonbayemoift Tepmonapm. 

t 
Z2,5 °  

Altod 	 25 °  
86/mnzueabougai 

anemmpod 

gyon.aaamamport 	 37 
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ApgeHH H pyre ariTopm [11, 12] HCHOJIL3013DJIH yeTporicTno, nogo6Hoe 
noxa3aHHomy Ha risHr. 4, c BoamDpamorsofr acTannoii B mecTe pacnoaomeHars 
BLIXOAHOr0 oTnepcTHR, 4To6lir CBeCTH epO3n10 B DT011 06JIRCTH K mHHHmymy. B DTOM 

carrae marHHTHoe goraepcTgeal ) HeCROJILKO 60JIMBe 43H3H4ecitoro 2). 3T0 o3HaRa-
eT, 4TO mrsorHe JIHHHH marHHTHoit HllgyRIMII nepeceRaroT acTanxy, a He ORRIPIH-

Balmer' Ha Heti. BcaegcTnHe 3Toro naa3ma H cno6ognme RacTunis caopee nonaga-
IOT Ha aHog, Rem npoxogRT Repes oTeepcTHe B Hem. 040BHAHO, Taxoe ycTpoticTeo 
canto no ce6e He rspHRogHT x PIG-344exTam. Tax Kart arrog B BTOM carrae JIHHIb 
4aCTII4H0 3allAHDICH MaTHHTHEIM nonem OT BO3gefICTBMI paapRga, MO1EHO OHCB- 

ABTb 	HarpeBa anoga. OImIT nogTeepglia, Irro maponparmax BCTaBHa 
yne.nrumnaeT Harpers anoga H ymeubmaeT K. II. A.  HcToRranta. 

ECJIH KoHcicorrrypagHR maranTHoro nom' nojo6na noxa3aHRofr Ha @Ir. 4, 
T. O. HmeeT mecTo aaMeTHoe npoaHcarrne HOAR 3a agog, TO peayabTaTm oRaamaaroT-
csr Becbma o6HagemunsarosnamH. 3T0 HOATBepHigaeT upegnoaoateHae, 4TO annuli 
B n E noaeit othnem He napaaaeammr, ecaH RombitryparkHR marmiTHoro IIOJIB 
HO3BOJIHeT BBIBOAHTI. HOTOR nna3mbl 4epe3 oTnepcTRe. 

31iCIIEPIIMEHTAJILHME PE3YJILTATbI 

3xenep11meHTaabume Hccaegoaamm no gyonaa3maTpoHy &MK HamaTm Hama 
Becgoil 1959 r. 06Empumil excnepHmersTaatamil maTepHaa 6ygeT upegcTartaen 
3gecb RenoallocTrao BCJIegCTBH0 orpamplersHoro 06%ema CTaTI.H. lipome Toro, 

MHOrHe pesyar,TaTm BI13MBDIOT comnenHe C T04104 3p0HIla HX BOCI1p0H3BOAHMOCTH, 

4TO noo6rne xapanTepHo Ana pa6oT no HOHHMM IICTO4IIHRaM. OgHaxo RHcaerrnme 
BOJIH4HHIS, npmsegenume 3gecs, oTarsnaroTcH ygoaaeTRopmeabuoil noaTopRe-
MOCTLIO. 

HCTOTHIHR, Hcrso.nb3onarormfr gaR Hccaegoaarmii, noxa3an B pa3pe3e Ha 
43Hr. 6. PRA geTaaeri B nponecce pa6oTM awkoH3mensracR, H Ha DTH H3meHeHHR 
6ygeT yaa3aHo Tam, rge DTO Heo6xogHmo. 

Pa6o4He HanpRateHHR npartaagranaroTcH H H3mepsnoTcH Tax, Hart 6mao 
noRa3aHo Ha clmr. 1. ,IkaaaerrHe ra3a B ncToRHarce o6br4no panasraoca (1 -5) • 10-2 

 aust pm. cm. npn ganaeHusix B cHcTeme, meHruarmxcH B gnana3oHe 2.10 -5
-- 10-6  ;was pm. cm. THHHRHme pa6o4He napameTpm npHaegeHm mm: 

Fan 	  Apron 
Ton ;urn 	  1,8 a 
Hanpancenne A yrn 	 100 e 
floTeagnan Ha Anapparme . . 	 40 e 
Ton marammoro conenouga .  	3 a 
noTennman as Ithrrarnaaionkem 

agenTpoge  	5 xe 

HOHHISii TOE 	  60 ma 
Monknocm uruca (5 x8) 3) 	300 em 
MonknocTa gyrn   180 em 
MODAHOCTI3 marmrra . . . • . • 90 BM 

arrepreTEriermaii n. A.  . . • 52% 

YcTaHonaello, 4TO npH Hopmaarmori pa6oTe pa3pRg Bcerga HmeeT noaoma-
TearHyro BoaLTamnepHyro xapaxTepricTHxy. TanonaR RoabTamnepHaR xpanaa 

1) To eon, B03M071(HOCTI3 ncTe‘Tenna, onpegenaeman monclaTrypanneii maranTnoro nom' 
B aaaope.— Ilpum. pea. 

2) OnpeAennemoro AnameTpom oTaepcTimi B mon4pamorsoft acTaince.— 17pum. pea. 
3) MoramocTs npnca H anepreTngeennit x. n. A.  aammenT OT nampfnmennn llygRa B Trpn-

o6peTaloT 	TOJILKO IIpH , oTuecennn K aTomy RapameTpy. 
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o6urero xonutrecTea anertrpoHoe umeeT 3Heprurt 6oneille Hem 40 ae. ECJIH npuHuTe, 
MTO pacupegemertue enexTportoe maxceennoecrtoe, TO ux TemnepaTypa palm 
(1,5-2).10 5°  K. 3TH Beau-Hum xoporao cornacyroTcll c onpegeneamermu ApgeH-
Hom (3.10 5° K) [13]. 

pyrag orrearta TemnepaTypm anexTportoe B paanutraux mecTax IICTOHHEIlta 

nonyHaeTcH H3 Ha6.illogeHua Torta giel4y3Hu anexTpoHort Hepea oTeepcTue B anorte 
eraTaruearouremy anexTpogy npu Hyneeux HJTH He6oneinux HanpallteHunx 

Ha nocaertHem. Hpla TORO B gyre 2a H BLITHIMmaloinem anexTpoge nog noTeuquanom 

I 

r 

3anycx 
dyzu 

agzodod 
paapnd 

\  _~ 

.1 
..117e/r777/JONHbla 

MOK 
I t  
ri 

! 

Hanpnotexue dyzu, 

43  H r. 7. Boar,TamnepaaH xapairrepricTruca pa3picka. 
Boaopoa npH HaHneHHH 	20 .447£14 

eemau u3mepeutHari3 TOR HHOy3HH paseH 0,8 a. Ilpu noTeHnuane earTeruearoutero 
anexTpoga —40 e OTOT TOH nagaeT go 10 Jima. Talcum o6pa3om, (mono 10 -5  ecex 
3HORTp0HOB rtereroT arteprun mime 40 38. B "npegnononteaull maxceennoeutoro 
pacupegeneHmll TemnepaTypa onexTpoHoe B DTOil 06.aaCTH nonyHaeTca paeHoft 
4.10 4  °K. 

Pa3HILI(a meatity aTHMII TemuepaTypamu HaxogaTcH B COOTBeTCTEHH C clutalixoft 
nporteccoe, npoTertarorqux B ucTormuxe. BTopaH BenuHrtHa (4.10 4 °K) OTHOCHTCH 

anexTpoHam, emparearontumcH H3 Haa3mar, rrepllturtaemort marKaTHarm nonem 
meatgy gllacDparmoftH anogom. BaexTportar, xoTopme BIIOASIT B aTy o6nacTe npu 
6onee earcortoll TemnepaType, orta3arearoTcH artece epemeHno saxearteHummu 

caegortaTen ram, moryT uctierraTe 3HartuTenelloe MICHO CTORRHOBellilit c uonamu 
Hall monexygamu. Tax eau Dnempon TepaeT OT 10 AO 15 Be nprt uonuaupyroutem 
HnII B036ylltrkarontem CTOJIRHOBeHITH B aprolle, Tpe6yeTCH ecero HeCROJII,K0 
CTOJIKHOBOHHii, ‘ITO6bI IIOHH3HTI, cTemnepaTypp anexTpoHa go 40 000° K. ApHOHH 

114] yea3ereaeT TemnepaTypy HOHOB 3000° K. Mar aTy Beau-Hurry He u3mepHau. 
Harr yam TOB0pHHOCb B upenTranynkem paagene, nportecc BLITSITHBaH101 BecaMa 

HyecTeuTenear x reomeTpuu 3H8HTp0HOB II (Dopme HOJIA B6JIH311 BEIXOHHOTO oTeep-
CTHH. B HaHaae pa6oTtn &mu cgenamn noneuxu HOBTOpHTb xoncTpyrtnuro naixog-
Horo yHacTita c Bons(l)pamosoft ecTaexoft, onucartHyro Apgertnom [15]. 

Cxopo CTHJI0 HCHO, MTO B geitcTeuTeneHocTll BCTaBHH He HyainbI, H MM OT MIX 

ontaaanuce. 113 ouNTax Hu paay He ria6mortanoce HpeamepHoro Harpeea aHoga 

40 	 A. Hanotaguxu uouoe 

gyroti. BLIJIH HCHNTalIbI aHOHLI paanwHHoft reomeTpuu H HOAR pa3Hoil tpopmer. 
B 60HEIHHHCTBe CBOeM OHH °Rasa:mob HeygoeneTeopuTenernamH BCJII3ACTB140 TOP°, 

HTo Hpnemnemme TORII HOHOHIHTeHbilLIX HOHOB nonyHanuce JIHmb npu BLITFITH-

salon:nix HoTeratuanax, CHHTaBHIHJECil CHIEBIHOM BEICORHMH (T. e. c HentenaTenallo 
BHCOKHM ygenartarm umnynacom) gne CHCTeM, He ucnoneayrolltux nocnegyto-
nxero 3amegneHuu noTorta. 

Ha Orr. 6 nortaaaH ortowtraTensHarii eaprtartr itortcTpyrtnuu. B Heft mown,- 
3yeTcH HemarauTHmil nnocituri aHog c mertHoft ecTaintofr. MarHuTHoe none, HaHu- 
Haroineecll Ha xponure guacDparmar, Henpepenuro npogoalltaeTcH CHBO3b nnocituft 
aHOH H coeguHHeTcH C nonem OT marHuTa earTaruearoutero 3.11exTporta (Orr. 8). 
Calla cDopma nonH HengeTca nepemeHrtoii H 3aBHCHT OT npumeHeHnoro "tenure- 
eatollrero yurpoitcTea. Ha Orr. 9 gano pacnpegenellue ungyertun martruTHoro IIoJIH 

(ero °mewl cocTaansuoillefr) Bgonb OCH B6JIH3H oTeepcTua B aHoge. Ana cpaelle- 
HUH gall:A peayneTaTta Tex ace u3mepeatufr rtn11 aHoga 113 cTanu. H3meeeHull 
Hp0H3BOHHHHCb rayccmeTpom #Dyna-Empire» H oceemm 30HAOM. tlyBCTBHTeHb- 

maa rummage aoHga paemmace npumeptio 0,065 cx 2 . Taxum o6pa3om, npueegell- 
Here gallmere npegcTaeneroT co6o00 Beau -glum, ocpertHenHate Ho TaKoH Haw:gage. 

Tox nonolltuTenanarx HOHOB onpertentracH xanopumeTpuHecell, -HTo6as HCHHIC- 

%IRV, ODI1161tH, B03HHKaIOIISHe as cHeT Tel-COB BTOpIDIHMX 3HeitTp0HOB C xonnexTopa 
(CM. (par. 8). CpertHitH TOtIHOCTb xanopumeTpuHectrux, u3mepertu00 B OT)IeHb-

KU% Hamepennax oHa MOHteT 61,1Tb HeCROJIbRO more. 
Hpu Taxux HCTOTIHIIRaX HOHOB H KoHcTpyxgrut earrHruearoerero ycTpoficTea 

maxcumaneuaril Beixog nonolltuTenellux ortHo3apHguarx HOHOB paertHacll 60 ata 
npu earrHruearoutem noTealluane 5,0 ne H Toxe gyres 2a. 3TO cooTeeTcTeyeT Titre 
0,4536.10-8  H ygeneHomy umnynecy 16 000 can. 

Xopoinue peayneTaTar, nonyHermare C 3THM yeTpoiicTeom, HBJIHIOTC31 CHeH-

cTenem ygaratoro ear6opa cleppmar marnuTHoro MOHR. llpu earlloarteHurt ycnoeue, 
*ITO JIHHHH HOJI31 upoxogHT Hepe3 earxortHoe OTBelICTIle H JIBJI3110TCJI BDTOrt o6aacTa 
gocTaTormo npumarmrt H napannenellarmu, B npocTparEcTee mentgy guacDparmoll 

anOrtOM nonyHaeTcH xoporner noTox naa3um. HpoMe Toro, B ortucaHHoil cReTe-
Me HHHHH marHuTHoll uHrtyxnuu npogoantaroTcH Hepea yotoparonruir npomelltyTort 
go earTHrueatonrero anexTpoga. 3T0 ymeHenraeT paccellnue ny'IKa B BLITHIMBa10 - 

 EgeM upocTpaHeTee H CylMeCTBOHHO cHuntaeT apoutro earTerrtearorgero anexTporta. 
IIHOTHOCTb Toxa B earTHruearonrem oTeepcTuu nonyHaeTcH paeHoir 1 alcht 2 . 

KoHeHllo, 0T0 meneute Beau-glum, yrta3aHrtoft Amex:mom, HO Hamaoro 6onatne 
HHOTHOCTH, rtoTopyro gaeT npu6auxternuat TeopentHecituft artanu3. 

MaRCHMa.T1bHail II.1IOTHOCTb Toxa B 0610,1HOM HOHHOM noToxe, orparturreHHom 
npocTpaHcTeermarm 3apHrtom, MOJROT 6MTb onerteHa HO cDopmyne 

3/2 	 (22) = 5,5.10-8 V , 
Md 2  ' 

PTO V — eraTHruearouttaft noTeuquan, e; M — aToMHHft sec HOHOB; d — paccTog-
Hue melltgy anexTportamm. 

Ha aproHe (M = 40) npu 3a3ope melltgy aHogom H earTHruearonrum anexTpo-
gom 3 Atat H V = 5 me pacHeTHall IIJIOTHOCTb Torta He nperternmeT 34 ama/c.u 2 , 
B To epemir Hall nonygeHHaH Beau -Huila paella 1 a /am 2 . IIpol «cTasgapTHom» gyo-
rana3maTpone (co cTaneatarm aHogom H 6e3 marHHTHoro nonH B mentenexTpogHom 
npocTpaHmee) BLITHHyThIff HOHJILIfl TOK npolloptruorraneH V3/2, IITO COOTBeTCTByeT 

3attoHy H3MelleHHH Toxa c yHeTom npocTpancTeenHoro aapHrta, HO camu BeIIFfrIHHM 

Torta BHOBT, ORa3h1BalOTCH saline pacHeTHerx. B uccnegyemom Hie HCTO.IHHHe HOH-

HMI TOR yeenuqueancH C pOCTOM V Menaennee, Hem rto aartoHy 3 /2  (Orr. 10). 
HoHemy 3TO Tax, Hotta He JICHO, HO OHHO 113 BO3MOHUIbIX 061.FICHeMlii MOJHOT 61Tb 

npegnouteno. 
IIosbIIaeaHaR ILHOTHOCTb Toxa MOHIOT 6MTb caegcTeuem OHHOR H3 geyx 

o6eux emecre) nprimart: 

1, 

a 
a 

t3 

a 

. 	4 

a 
a 
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— B6/C. H0/7,0. 

Temomempai 
Pacxdomep 

AKod 

Alm7Kao 
&mall a 

Macnombui 
Immo u 
cOopmm 

Hal(OffelHillf 
duoyapazmoi 

Vattura Kanopumempa 
MeeKaK may& 

41111UHOptlq8CKUU MOZ111/171 
(0/71.111/(0) 

0 0 115 1,0 ZS ZO ZS 40 45 4,0 45 40 45 40 
POCCMORiale 170 CCU, au. 

liaKoKeemum Bommudalougzo 
aneKmpoda (amomuma1) 

CD i r. 8. Bhuaruaaionlaa Gamma H RanopmmeTp. 

20 

Frik •,:•  

CD a r. 9. Marairraoe none 110 OCR a6aaaa aaoga. 
MentraiR agog; abITHrHealoulx a anexTpog: 0 eTanb; p amommudi. 

42 	 A. HCMOV4UKU Utni08 

a) B upoxecce BISTHIMBBHWI rpanaTka Haa3mm Hpoxonwr He B HNOCHOCTH 

oTaepcTHH anoTka, a rAe-To arrepagH Hee, Tax gTo paccTofmme d oxaammeTcH 
meHLme, gem (1)H3HgecxHii 3a3op memny arlonom H amTHrHamorgam anexTponom. 

6) HOTIOHLIITELALHISA HpocTpaacTaeHmuii 3apfig B ycxopffloinem HpomeHtyme 
ga.CTIPITIO HeirrpanHayeTcH anexTpoHama, HOTOpE10 yzamasaiona B arc& 06aa-
CTES. 

11ocnenHHri j34)eliT He cmona BenHit, gr06m ygHTmaaTa ero npH 06141CHOHMI 

HonygeHHort ILTIOTHOCTH T0Ha, %OWL OH H HMeeT mecTo. 110-BWIHMOMy, 6onoe Bantea 

1000 

faHHble Well/77,00113ME &HUI; 

	0/(  anopumempuvernie 801 f Hole 

10 	
100 

Bammzuhaloquci nomemwan, K6 

cl) a r. 10. 3aaaca3docn. Toaa arum OT abrrarmaalorgero 
aurearkaaaa. 

mox Awn P a, paConee Teno — aproa upH HaaneHHH 22 ,,sosm.1 

new:a:aft 344exT, Begr:. Ha6mo1aemaa ILUOTHOCTI, Toxa upH 5 ice cooTrieTcTayeT 
3a3opy 0,6 .3/...32. 3TO Hpenuonoateaue nonTaepatnaeTcH HexoTopmmH 'wall -seen:tea-
alamH orTeHaamil. Ana unaamm B Hamem HCTO.THHHO ge6aeacmitii panHyc paaen 
—10 -2  .,sins, Torna sax auepraa anexTpoHos B paccmaTpHaaemoft o6nacTH pasHa 
Hecno.naxam necaTxam 3JIOHTp0HBOJILT. CaegonaTeasHo, rpagaurr no'realkaaaa 
B HpacTeHogHom cnoe Ha rparume una3mm cocTaanHeT Hecxonaxo enHHHH Ha 
10 4  e/c.a. Cpenrmil rpanneHT meacny BbTTarasaIOIgaM D.newrpogom a rparingeil 
• paaen IIpH6T1H3HTWILHO 5.103  e/0,6 .11L3t, "ITO mono cocTaanHeT HeCHOIM-

HO egaang Ha 10 4  eicx. I43 °TOM MOUCHO 3aRT110,IHTb, 11TO rpammka Hnaamm B  Bbl- 

TarHBaionleM HpocTpaacTae nepemergaeTca (Hoene HpHnonteHHH BLITHrHaaionkero 
HoTeHrmana) no Tex Hop, Holm rpanHeHT HoTeHHHana B aaaope memny Haaamok 
H anexTponom He cTaHeT paanum rpanHeErry B HOBepXHOCTHOM 

cnoe Haaamm. B HacToargee apema BeneTcH 6oneo yrny6neHamil anana3 3Toii 
rHuoTe3b1. 

3aexTpogia llapca [16] peaomeagyioTca B xagecTse amTarHaalorgert CIECTeAlla 

Rna nyouna3maTpoHa BCJICACTBHO Toro, 11TO HX Hepaeaac amine, '1011 y JI1060fI 

npyroii HOHCTpyHTHBHO upocToil onTwgecaoil clicTemil. C ;.kpyroft CTOpOHIS t  He-
oupenencomocTs HO.TIOMBHHU rpm:LH:ma MIa3DIES ILO OTHOmeHHIO x BraTarasaamgemy 
anexTpogy oeTaBalleT Hell3BOCTHEIM Baumaii aoHczpyx.THambrit napaMeTp. 

18 

18 
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Hog anenrpogamn linpca riogpa3ymenaeTcH Taxan noacTpymann, B noTopoi 
11.110THOCTI,  TOKa B nygne 11011eTIHOit mnplium (gnamerpa) panHa IIJIOTHOCTH TOKa 

meurgy 6ecnoHegraamn 11710CICHM11 HapannenLintmn anenTpogamn, pacnououren-
HblAill Ha TOM Hie paCCTOSIM111 H Haxogninniancn nog Team ace rioTerainanamn. 
TaHHM o6paaOM, ILTIOTHOCTEIToKa B cncreme IIHpca gaerca ypaisHennem (22). 

Kan 6Tano yeTaTionneHo, B gartHom curiae upegcrananer rurrepec acDtDearTHB-
Han BeJIHrIHHa d, panHaa 0,6 su.iit. ECJIII 611I Mexcgy aneurpogamn gdrICTBIlTeJILHO 
cyinecTisonan Taxa( 3a3op, ornagua rasa H3 maTarnsaionaero upomeutynta 6una 
6E1 aaTpyinTeria H B peayabTare nonstineHnoe ganaeHne B 3.10t1 o6nacTra morno 
npnnecrn K HP06011M. BOJlee Toro, cDopma aneurpogon H HX o6pa6orna nrpann 6b1 
B ATOM caygae ropa3go 6onee nautHylo pour,. Ho Tura3ma Ha camom gene nacrugno 
upormataer B mencaneurpogHoe upocrpaHmao, H DT° 3103BOJIHeT CX1/3J1aTI, aaaop 
mencily aueurpogamn B Hecno.nrato miannnmerpon. A upn TaKHx sa3opax yna3all-
rule }mine 3arpygHerinn He 6ygyr CTOnb cepLe3nramia. 

Hcrions3onarine anexrpogon Ilnpca o6ecuegnmer ripnmounHefintail noTon 
J11111113 Me1111Iy anenTpogamn, HO He 3a HOCJIelAHHM aneurpogom. 	HOHOB aprona 
c arieprneil 5 7£.98 upn nepnoriagansHoil HJIOTHOCTH roam 1 a I ant2  nygon pacxonnT-, 
CH, ynenngianan cnoil gnameTp B 5 pa3 IIo cpanHeratio c nepisoHananTamm pare Ha 
pacCrosuinn 0,6 ex 3a nocnegunm aneurpogom [17]. 

Ogemagno, pacxoutgeHne nygna B aamenTpognoft o6nacan 6yger 6onee 
CIInbHbIM upn HH3KHX BaaTnrnnalouknx noremanaaax, cooTnercniyionanx HoTpe6- 
ifiam ma-gem:ma yaenbaToFO nmuyabca. TaHoe pacicomgenne rirnra camo IIo ce6e 
He yxygruaeT xapanTepricTnar HOHHOPO JE1sHrareari, Tan atan OHO BILI3BaHO catopee 
cranamn oth.emHoro aapraga B urrize, gem B3anmogeficTnnem nygua H TuaTarrtnalo-
mero anenrpoga. ()guano yron ontaoHeana nonygaeTca CTOnb 6onainiam pac-
cmorperinom upnmepe 83 °  Ha paccTosnum 0,6 CM), ,ITO Boninnaer ripo6nema opra-
Hrmarinn maxoga Hygna H3 uto6oro d:p113114OCKII peauLnoro inararniaaTorgero wawa-
poga. PaciroutgeHne uruta ymeHbinaercH ocenazam marannalm nonem, pacripo-
crpaHmoignmca 3a inarnrnisalonania anenTpog. Boo6ine ute oupegenenHoe acoriTpo-
nnpyemoe pacxoncgerine nygna He Tonbno gonycnimo, no la goaamo Hame-
peHHo CO3AaBaTbC11, ecan yiTacren cuoricapyriponarb pa6oTocuoco6nyTo OTITH-

',Tempo cneremy. 
Hocuonbary aHog B IICTOIIHHK0 ocraercn xonogHbaM, pecypc CHCTeMES oupege-

.7151eTCF1 HaI1WILHOCTLIO Traroga. 13111X0I1 ero 113 eTpon moaTer B13.13131BaTbCF1 mexaHn-
geCICIIMII 110BPWRI1OHHJIMPL, orpanneHnem HOBepXHOCTH HJIH ee apo3nerl Ticaegcnarie 
pacinanerinn H ncriaperinn. llepinae gne man-glum moryT 613.1Tb ncualogema 3a cgeT 
THIaTeJIBHOCTIt uoncrpyuurna H npannaLHoil mcmgyaranian. Hpo6nema /KO Dp03HH 

minneTcsa Heorbemnemori g31$1 JI10601'0 TraToga, HCH0J1b3YeM0TO B gyouna3marpone. 

BLIBOALI 

KaR cpegcriso 110313nIeHHH TSUJI gyo1na3maTport uperiocxogin gpyrne gyro-
Time HCTOSEIHRH. OTIHaR0 OH elate HegocTaTogno xopomo paspa6oraH, 'IT0613.1 city-
71411Tb DTOR man. BLIX0I1 HOJI0HZEITeJII,HEIX HOHOB Rona eine He HaCTOJIbRO Benrix 
Tina Toro, 11T06131 HC110.111,30BaTh AyounaamaTpori B Ka'IeCTBe gmarareng. H gante 
3TOT BIaIXOT1 uouygaeTcH B HaCTOHIRee ripema nimb upn rienrmax HmuyaLcax, 
upenburialonanx ouriamammail. 

1411 )10CTaT0,1110 60JILBIOM BEIX0/1e HOHOB X1111 noppeniann yikenbaloro nmuynv-
ca MOMHO BOC110.111330BaTbC11 ycnoprireabHo-samegunTenbrioil cHcremon, HO 3T0 

Hemnnyemo upnriegeT K J1HHIHHM necam H noTeprim MOIRHOCTH. PeayasTana upone-
gemaax riccnegonannia noaramanalor, 'ITO cyuieernyer HenoTopan Hanentga Hony- 
'MTh IIpnemnemblg HOHHMi TOR npa yAeJlEMOM HM113/3113Ce, 6.11113110M K ournmymy. 
OcHoisHoti ripo6nemoil, rrogamaineil pemeHnro, sonneTcH upo6nema inanegerinn 
o6pa3onamnerocn noHHoro nygna 113 HCTO4HHRa. Han6onee o6ergaloiniam nog- 
xogom K pen:mum 3agag1 yneangeruan isbutoga HOHOB (npn upnem.aemom ygenb- 

44 	 A. Hcmonnunu nonce 

HOM nmuyabce) JIBJIHeTCH coagaHne 011THMaJII,HLIX ycnomni 136n23n BLIXOAHOPO 

OTBOPCTH11 B al:1°)w. Hpouecc BISTFII`HBaHHH HOHOB erne Regocrarogno riccnegonan, 
HO B OCHOBHOM OH oupegenneT xapanTepricTrum gyorina3marporia, IIOBTOMy mexa-
imam BLITHITIBaH1151 Heo6xog1mo TarkareaLHo HaTIIIT13. 

06o 3Hagenn 

B — naupnutenHocrs marmarnoro Hann; 
C — CKOpOCTI. cnera; 

D, D0— uoacticfgannerim AnclAyann; 
d — paccronane; 
E — HaripriuteHHocrs aneurpngecnoro man; 
F — mana; 
j — ILTIOTHOCT1, Tona; 
k — nocromlnaH BonbrimaHa; 

1 D  — ge6aencunia pagnyc aitpaHnponarinH; 
M arommaii Bee; 
m — macca =Tacna:gm; 
71 — ILTIOTHOCTI, gacTian; 
P — ganneHne; 
q — aapng; 
r — KoopgriHaTa; 

T — Temueparypa, °K; 
U _ — CKOpOCTI1 

ye , vi  — cpeiarine CKOpOCTH gacTrui; 
W — unnerirgecaran allepfl1H; 
IT — anemeHT o6bema; 

— marmarmail HOTOR; 
cp — rpannTannonukail noTenunan; 

toe  — yrnoriaa CKOpOCTb -.Tacna:gm; 
T — cpegHee npemn cno6ognoro npo6era; 
Q — macconan IIJIOTHOCTb. 

Hagencm 

nonosuirreabHase BOHN; 
— aneuTpoHia; 

II HepueHiartnynHpraae If napau.11eamaae COCTaB.7111101II,He; 
e — Mo1, SJIeKTp0H. 
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BBEAEHHE 

B HOCHOHHHO rogm maygeame cito6o)gmax oTprolaTeabaux HOHOB HpHMHOR.110 

cammx pasnmux HccnegoBaTezeil. 11.1131 CHOHHHHHCTOB B 06HBCTH liJilawgeocoift 

XHMHH oHeprHH CBR3H HpHcoeAHHeHHoro onewrpoHa B oTpligaTeabHom HOHO gamy 
HBAHOTCH manonam HapameTpom B 3ammayroil Heim aReprHil peaHHHH, H3 Hoxopoii 
moryT 61:ITb onpegeaeHm oHepruli HHCCOHIEBHHH HHH TennoTr,I Hapoo6pa3osaHHH. 
(1)113HRH-HAepIRHRH HCH0.11133y1OT HCTOrIHHRH OTIMIkaTeHIAILIX HOHOB C 60HBBIHM 

TOJIOM, .1T0611 ygeomm acgeHTHsHylo aneprin) B auexTpocTaTHriecHHx ycHoprre-
JIHX. 14ccnegoBaHHH C Homorqmo macc-cHeHTpomeTpoH HoHa3anH, cnexTpm 
oTprukaTearmax HOHOB cnoammx moaexya B image carnets upone H onpegensnoT-
CH nerile, 'Tem cueirrpm Honomulrealamx HOHOB. OTpxHaTe.abHme HORN HrpaioT 
TaRate BaHcapo ppm. B raaoHom paapHAe H B upoHeccax, upolicxogouplx B una3me. 
14x HosegeHme upeAcTaa.aHeT HaTepec Ana aczpoclaH3HHos H HccamoBaTeaeft CDH3H-

RH HoHocitlepm. 
Hen CO3HaHHH THTH AHH ROCMHrIOCKHX annapaToB c Homommo HoHnoro ):(BK-

raTeaa oTHpmeaeT enke ogny o6aacTL, rAe oTpHgaTensHme HOHBI upegcTanamoT 
6oasinofi HHTepec. YcHernHaH pa6oTa HoHHoro gsHraTeaH Ho3monala B cayriae 
CO6HI0AOHRH, B ,TaCTHOCTH, gliyX caegyloucHx ycnoHnil: 1) HocmlinecHat aunapax 
AOHHCHO HORHgaTI, pasHoe AHCnO H01103RHTOHLHEIX H oxpaHaTeabHLIX HOHOB. 
H 2) gOIDISHO Hpolicxogirra xopoinee Hepemenumaline HOHOHSHTOHLHLIX H oTpHAa-
TeJIBHLIX HOEMBIX HrTROB gaff o6pa3osaHHH HOHHOCT1.10 HeirrpaaLHoft una3mm, 
HoTopan HO 6yAeT (HIM 637)_ker caa6o) B3BHMOAdiCTBOBBTB c yCROpHIOBAHMH HORN 

cucTemamm. 
ECHIE HCTORHI1RH HO.TIOHCHTOHIAMIX H oTpFaka'rear.Hmx HOHOB, yuraHonnernase 

Ha HOHHOM AsktraTeae, pa6OTaIOT B yCJIOBIDIX orpammeama upocTpaHmeronam 
aapsykom, TORN Ha eikHHHAy omHTTHpyloakefi IIOBepXHOCTH onpeAeasnoT ea COOTHO- 

PCI3pCI6OTKCI PICTO4H111KCI orptigarenbmax 140HOB 

P. ,T(. Caudep✓ anO, ,Z(. P. PaO6u.4.4, P. 4. rIZ ✓ IMIL 

Ha Heo6xoxputocTs HekTpanHaagint maamic TryKHos, coagammHx Tary B aolmom /mina- 
yaamananocr, maonosna airropamri. Bain Tamice cgeaaa pnp HOMATOR npoKemoacTplipo-

Han. HefirpaamarKno mccirepumeaTaamm. XOTH aerHo Holtzman., HTO cyrgecTnymT oIesHgabie 
Hpeamyngecnia awl Hcnoaimonainni gag arHx waeit HORORCHTBRIAILIX H arpHgaTeammix HOHOB 

C ogramitonumm oTaomeansma sapaga x macce, Tem He Mame ace Kmiec-raw mccuepHmeami 
trposoaTunaca c nonoHatTeammimri HOHakfil H anemrpoaama. B RaHecTne mars Ha HyrK ocyme-
CTBaeHHH HeciTpanimaram aim HOMOIHH THMORLIX orpTamreasmmx HOHOB 61,1R HVOTOBROH WCTOR-

HRH oTpKgaTeammix HOHOB, °cam:lam' Ha upina(Hue NCHORLBOBBHHH Bowman-Km:ma HO-

ROOTH. ,11H51 aclicbeinmsaoti HOHH3BIcHH pa6oTa maxoga marepHaaa cTeHox noaocnt goniaaa 
mite, 	epoAcTso c 311ex-rpm:mai aTOMa HRH moaeHyam, Hogamitargux HouTraaront. Mame- 
omacianaiorcH aacuepHmearm, B HoTopmx Hap& HOHIICTLIX coeaTmemnli HRH mecnoirropHoroik 
sepal HOHH3ffflOBBRHCb B HOHOCTSIX, HhielOBT,H3C pawn: mime 31019BITHR C BH3H011 pa6oToii 
PaccmaTpunaeTcH nonegeame Hamgoro Houpwrini B oraomeama sosgeticTioni Ha Hero BTEIX 

Hapon npH nosmweiraux TemnepaTypax, miximanamocn. Hcaoarmonamag pa6oHero Teaa H Tem-
nepaTypaaH samminiocn Hormoro Toua. B xoge pa6oTM 6ma Hamepeu cnotTp Macc HOHOB, 

Horratiommxcir apH HORE14e mecTiHkroplicTofi cepa B Tairraaonym HOROCTB, H gam° sosmoKome 
o6samearce upoiecca aommagair. 
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meHmem 

i±  = 4E0 ( 2ne  'y./2 (up — q ) 3/a 

	

9 	m± ) 	(x,) 2 	' 

rge j — ILHOTHOCTE, Toaa HOJIOHSIITOJIL.HLIX HJIH oTpmgaTearmax HOHOB (a /.m. 2); 
eo AHanelainrciecKag nocToHHHaH Baxyyma; e — am-num:HA aapHg; n± — 
KpaTHOCT1 HoHHaamnr; rn± — macca HoHa; UB — noTeHgHaa HCTORHHHa; 

Ua±  — BMTBrasaIOIIzH1 (ycHopfnoramii) uoTeaultaa; xa — gJunia yam:mon:ap) 
npomentyma (T. e. paccToHuHe meatgy amHTTlipponvitm H ycHopHiorqHm aaex-
TpogamH). 

Ycaosne HOJIHOlt aHempoHeirnpanaHocm Tpe6yeT, ITT06ar 

i+S + = iS -, 	 (2) 

rge S± — uonHaH naolikaga nosepxHocTH, amHTTHpylouTeft ROHM. 
ECJIH upeguagoautTa, .ITO BeponTHocTa o6paBoBaHHH HeilTpaaaHoti Haaambi 

nyTem cmenTeHHH npoTHBouoaoacHo aapciatewamx urutos 6y)eT maxcHmaamioil, 
Horga cHopocTH oTpHuaTeaamilx H IsonomiTenbaux HOHOB pamila meatgy co6ofr, 
TO gOJIHMO BISHOJIHSITI•CH yCJIOBIle 

n+UPn-  Us 
m+ = m- 

gam ycHopeHHH — aamegaeHHH 1 ). B MOM carme HanpHateHHe Pi; HcuoasayeTcH 
Mbi uplimem, 	B IICTO.11111He HOHOHCHTOJILEILIX HOHOB HcuoasayeTcH npHH- 

RHIIIb AJIJI BLITHPIEBaHIIFI HOHOB H3 HCTO.IHHHa. 3TH HORN aamegamoTcH .3aTem 
AO cHopocTH, oupegeaRemoti HaupmaeHHem Ue , =lam H gocTHraeTcH TOT ygeammii 
Hmnyabc, HoTopLiii He06xoglim gJIH HocmHaecHoro noaeTa gaHHoro HaaHanemig. 
IlocaegHHil aaexTpog cHcTemm HaxogHTcH Hog noTeHHHaaom Ropnyca HocmHae-
CKOPO HOpa6JIH H canTaeTcH mecTuoil aemaek (U = 0). HCTO.IHHH oTpHigaTeabmax 
HOHOB pa6oTaeT HE AHOg C noTeagHaaom Us-  Ha HCTO.IHHHO H C ycHopfuoigHm 
aaexTpogom nog noTeuullaaom mecTHoil aemam. HpoMe Toro, Tpe6yeTcR co6mo-
geHHe ycaosHH I U .al-  I U: I, -HTo6la npegoTapaTHTa Boaummoaemue o6paTnoro 
noToaa oTpauaTeaLamx HOHOB. lloaTomy 

	

S's  = mm + 	-+ 	uU+1 ) 3/2  ( xx  Ts ) 2.n 	 (4) 

,11.71H 	 [II,: -ut H Xa-  =■-.% 

S -  m+ 
( 5 ) 

B cayaae ecaH B Ka'1ecTBe oTpTakaTeaaHmx HOHOB HCHOJIII3y1OTCH 3JIOKTpOHLI, 
coanageHlle cHopocTefi HOHOB H 9HOHTPOHOB MOHieT 6131Tb AOCTIITHyTO JIHDII. B TOM 
cmarcae,ITTo CHOPOCTI, oceaoro pea aaeHTpoimoro o6aaHa B Heaom 6y)eT puma 
OCOBOR CHOPOCTH HOJIOHCHTOJILHLIX HOHOB. ECJIH rxe macca oTpHuaTeaaHmx HOHOB 
IIplI6JI11311TOJILHO paaHa macce HOJI0H(HTOJIIMIX HOHOB, MOSHOT 6EsTs gocTHrHyTo 
6onee cTporoe cooTaeTcTEHe cHopocTeft H up06aemEa coagaHHH HoHHoro 
cyukeCTBOHHO yllpocTHTCH. 

BTopoe 113 HaaBaHHaix ycaoaHil aerHe BLIHOJIHIIMO B carme, Horga o6a alma 
HOHOB HMOIOT 0Ally H Ty sae Hlluenutecitylo TemnepaTypy (Y2mv 2  = kT = neUs ). 

1) To ecm BTATaraoalorollii noTearoaan no a6coaxyraoct Beawnme Hmme uoTeauxaaa aaMeA-
amoIgero aaexTpoga, xoTopmm H oupeAemmeTca exopocn, amneTa HOHOB H3 AaaraTeaa, a cae-
goaaTeaLao, H ygenmirrara anfrryaLc.— llpum. pea.  

48 	 A. Ilemonnunu U07(06.  

Torga 
n'EU-sE= n-U; 

S —  = m—  y/2 	 1 S+ 	M.+ ) 	n+ 	U+  ) 	x+  ) a 

CHOBa lloaygaem aameTHoe upeEmyrgecTao B TraorgagH. 'IIpH paseacTse HaH cHo- 
pocTeii, Tax H HHHeTngecallx TemuepaTyp H npH n+ = n-  ; = m+ uoTerigHanal 

trj-  H Ue 6ygyT upHmepHo paBHLI (U-81-  r-t: Cc) H HgeaasHaa THra Ha egHHHuy  IIno- 
ulaJ{H, uoapanoTaH B uruce oTplluaTenaHmx HOHOB, oupegeallTcH cooT•wneunem 

	

= F,1(1 — +)-3/2 , 	 (7 ) 
Us  

rge Fi — HgeanmaH THra Ha egllaugy naonkagH, noapTemiasi B noaoacHTeaaHom 
HOHHOM Hyrum. 

TEOPID1 110BEPXHOCTI3014 11011113A1:0111 

IIpH nocTaHome pa6oTm, peayayraTm HoTopoii 	HpHBOJIFITCH, 6mao 
penTeHo orpaHHaHTacH HCCJIOA0BaHHOM nHIIIb Tex aTOMOB HJIH moaexya, HoTopme 
gouycHaloT nosepxHocTHylo HOHII3aHHIO. 

CTeIIeHI nosepxHocTHoil HormsaiTHH, HoTopaH nmeeT mecTo upH uaaHHHH 
sHenTHero HOJI51 c HaupHaceHHocTalo y noaepxHocTH c agcop6Hposafanzaoun aTo-
MaMH H monexyaamH, oupegeaHeTcH Halt upoHaBegeHHe gayx oTHocHTenaumx 
BepoHTHocTeft. IlepaaH H3 MIX — 130pOSITHOCTb TOFO, npeogoaeeT JIH agaTom 4Hplil-

nnecxylo gaHlly uepeaapagaH» Xc,. B (fQopme Holm HJIH aTOMa, oupegeaHeTcH 
coOTHOMOHHOM 

wi (1 — r  i) 	e (A  — (p)+4x„ 	 (8) 

	

pi = co. (
1— ra) 	 kTkT 	• 

BTopaH OTHOCHTORIDHaH BepOHTHOCTE. — BepOSITHOCTE TOTO, rITO IICHapeHHLIii 

TOM HOT-CHEM' lloaepxHocTa C HH-HeTHHecuoil meprinia, AOCTaTO,IHOlt AJIH cosep-
raeHHH all6o pa6oTm HcHapeHHH Hona / i , all6o pa6oTm HcrrapeuHH aTOMa HRH moae-
Hyam l a , BlapamaeTcH ypasHeHnem 

ii)+— 2 (aa — az) Vd-e 
P2 = exp 	

kT 

Torga 
n- 

= 	 (10) 
na 

B npHaegemamx Blame ypasHeumix tp — pa6oTa abncoga noaepxnocTH; A — 
cpogeTao aaexTpoHa B agaTome HJIH moaexyae, paciloaoaceratmx Ha paccToHHHH 
x, nortepxHocT111 [1]; I a  H Zi — TeuaoTa HcHapeHHH aToma RAH moaexyam 
H HoHa c uosepxHocTH npH OTCyTCTBHH aneamero HOJIH; a s  H at  --- H0344HHHOH-

TLI iloasipTlayemourri COOTBOTCTBOHHO gaff aTOMOB HRH MOJIelty.7I H HOHOB; T — 
a6comoTHaH TemilepaTypa uoaepxH3cTH, e — aapHg aaexTpolla, k — nocyoHH-
HaH BoasumaHa. CTaTTEcTa-HecHHil sec agaToma Halt moaexyam co a , a Hona — 
co i ; r a , r i  — HoaclaimuHeHTTA oTpaateHHH OT II0B0pXHOCTII AnR aTOMOB HRH moae-

Rya H HOHOB. 
0 6pa30BaHHe oTpHI axenbahlx HOHOB Ha nosepxliocTH Hccaegorsaaocs B pa6o-

Tax [1-4]. B aacuepHmenTax HocaegHeil pa6oTm moaexyaHpradt Hyrrox rano-
Hgumx coaeit rueaormaix meTaaaoa HaupaBaHacH Ha TopHpoBaHHylo Boaaclapamo-
Bylo $HTb. BLIXOA oTpllHaTenaHmx HOHOB COCTaBJIHJI —60% OT pacc4HTaH-
Horo g.1131 nytma xaopHga Ike3HH, HanpaaaeHHoro Ha HHTb. 

(1) 

(3) 

(6) 

( 9) 
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Bcerga cynlecmyeT BepORTHOCTI. TOP°, 'ITO nommgamagmii noBepxaocm 
BOB HaXOWITCH B mo36yncgeHHOM COCTOHHHH. B aTOM cariae HMeIOTCH Tpm OCHOB-
MAX mexammma, nocpegcTmom HOTOpLIX BOB momeT OTaaTI, aTy H3J11101H1010 amep-
TIDO B0363raccell1151. ITepBai 113 HRX - 3TO CTOJIICHOBeHHe C gpyrmm meltTpansmum 
aTOMOM HaH monemynoti, mToport - m3nyqemme. Roma cncTema, aaxmammaro-
man anenTpom, npencTamaner co6oft monemyny, cocTommkylo 553 gmyx H 6o nee aTo-
MOB, Boamoncem Tpemil mexamm3m nornorgemmn ameprmm, ocmo6onmkemmoit npm 
saxsam. Ilpegnononond, YTO monemyna XY n  cTaammnaeTcm C nomepxmocTmo 
B nonyqaeT amemTpom H mamoe-To monmgecTmo ameprmm AE. Torga amepreTmecmmii 
6anamc peangmm nmga 

XY,, e XY; 
	

(11) 
MCGEHO saumcam, Ham 

AE (A - 9)) = E (Ev. + E.) + Eh (X 1  n)7 	 (12) 
XYn 

rge - pa6oTa mmxoga maTepmana nonepxmocm; A - ameprmn cpogcma mone- 
Rpm K amemTpomy; EVR - ameprmm mone6aTensmo-mparnaTenbmax cTenemei 
cm06o7m; Ee  - ameprma aaelapOHHEIX COCTOHHHil; E h (XY;) - OHneTwaeocan 

ameprmn moma X Y77. 
XOTB ypammemme (11) is npegeTananeT Tpe6yeMylo peammuo, moryT mmem 

mecTo B gme gpyrme npegcTamaymomme mmTepec peaRnmn. 
Flepnam 

XYm + e (XY;, -)* -> 	Y- , 	 (13) 
gnI1 nomport 

AE+ A (Y) 	E d (XY 

+ E 	+ Ee) f IZEe+ Eh, (XY;_,) + Eh (171, (14) 
xr7,-1 

rge A (Y) - Dmeprum cpogcma m anemTporty gam 17- ; Ea (X17,„ i) - ameprlim 
aHCCORHaHHH monemyam. 

H BTopam peanglim 

X17,,+ e---> (XY;)* 	XY7+,,_i + )7-  =r e, 	 (15) 
Rita mompoil 

AE± A (Y)- = Ed (XY7,)+/(XY.--1)+ 

± xyEn_i  (EvR±E0+ yE_ Ee + 	Ek (17 1-1- Ek(e), (16) 

rge I (XY 	- HOTOHIIHaa` HOHH3aHHH XY,, i . r7To6m He paccmaTpmsam 
peamgmm nmga (13) H (15), npegnonommm, 'ITO monemyam nmeloT gocTaTormoe 

nerno Roa6ygmmmx none6aTenbno-mpankaTenbmmx H DaelfTp0HHI.LX ypon-
Refl. C gpyroft CTOpOHLI, ecan spemm npe6mnamma o6pa3omaimaeroca oTpuna-
TellEHOr0 Kona Ha nomepxmocm ROCTaT0.1H0 BeallO0 nornornemmm Dneprmn 
Ro36pngenlim aTOg nonepxmocmio, TO BHO.T1110 meponmo, 'ITO HOB gecopompyeTcm 
C 110BepXHOCTH man cmthanbnmil oTprigaTeammak HOH„ 

OBOCHOBAHHE BbIBOPA MECTI4OTOPIICT011 CEPLI 

Boo6nke roHopa, oTimulaTe.amtisii HOH 6ygeT yeToiNHH, 311150 ec31B ero melt-
TpormaH cTpyHTypa HmeeT aammyTylosaneHTHylo o60310gHy, 318160 ecaH Heturpana- 

aTom, H3 HoToporo HoarleH oTpHgaTeablimii HOB, o6magaeT BLICOOHM HOTeH-
rmanom HOHH3a1(1111. Ham60nee cm6m.amimmu oTpmmaTenbnmmm HOHaMH 
CH ROHM ranorenoR. THenacimme meTaaam H Rogopog 6ygyr o6paaommnam oTpH-
gaTensmae ROHM mcnegcmme CTa6HaLHOOTH anemTpommoil 060a0a1CH (ns) 2 . Ha 
4 3aKaa Ns 48 

OCTaabH1,13C DaeMeHTOB mam6onee CTa6R311,111,1MH 6yAyT Te, noTopme BMeIOT Elam-

6onmaylo ){0J110 manemTmmx anerrpomon c naprazamm CHHHaMR, 'ITO ymemsmaeT 

OTTaaOHBallHe amenTponom. 
Ha OCHOBaHHH Hpkaimuia aanpeTa IlayaH H mcaegcnme manoil Aam.HooTH 

geiteTB1111 csmammamanert CHJILI He caegyeT oaulgaTs HO31rIeHRI1 oTromarenamax 

HOHOB HH B3 amememTon II rpynnm nepmoguriecnok CHCTeMIA, HIE B3 amepTatax 

raaon. B Ta6n. 1 nepelmcnemm aTomapmme oTpmnaTeamme HOHM, cm6Ernsmocm 

Ta6nuzfa 1 

Orpmarreablime aToMapuble Roma 

Dnemewr kronuthift Bec 
Ilcrreaurian scam- 

aatum, ae 
CpoAcTco 

c anewrpouord,
ae  

H 1,0080 13,595 0,754 

Li 6,940 5,390 0,347-0,563 

B 10,82 8,296 - 

C 12,011 11,264 1,13 

0 16,00 13,614 0,997-3,81 

F 19,00 17,418 3,62 

Na 22,991 5,138 0,390-1,21 

Al 26,98 5,948 - 

P 30,975 10,55 4,03 

S 10,357 10,357 2,07 

CI 35,457 13,01 3,82 

K 39,100 4,339 0,390-0,694 

Cr 52,01 7,432 - 

Cu 63,54 7,724 - 

As 74,91 9,81 - 

Se 78,96 9,75 1,73 

Br 79,916 11,84 3,54 

Rb 85,48 4,176 -- 

Ag 107,880 7,574 -- 

Sb 121,76 8,639 2,04 

Te 127,61 9,01 2,38 

I 126,91 10,44 3,23 

Au 179,0 9,22 - 

HoTopmx gemoucTpnposaaacb C Homoilwo macc-cnempomeTpum. InupoitHe Houle- 

goBaHHH C THRieaLIMR HOHaMH 6mam uponegenm B COBeTCKOM C01030 [5-81. 

B Ta6J1. 2 nepernacnemm monenynapnme oTprinaTeaLmme ROHM, HaoalogauraHecH 

pa3311,1111,1MH meTogamm [9-111. 
Ilocnombny meamil zam6onee npegno4TnTensmoe pa60riee Teno B gamra-

Teniamx cmcTemax, pa6oTaionkmx Ha nomonurreaLnux no ax, oco6mil unTepec 
npencTamasnoT caplinaTensmme ROHM, macca noTopmx 6nmana itc macce ne3mm. 

ECTOCTBeHHO Swio bbl OCTaHOBEITI,  131.160p Ha Hoge. Ogmano, Tam Ham oTpmnaTems-
male nomm moga yaw gocTaTcmno rampomo mccaegonamm, 6mno pememo mccnego-
Ran. raecTimicaopmeTylo cepy, macca monemyam noTopoi pamna 146,07. B npommo-

IlOn0H{HOCTB ranorenam, anagalonkmm BLICOOOR aRTHBHOCTb10 HpH 11013LIEHOHMAX 

TemnepaTypax, meirrpaaLuan monenyna SF 6  xmmmgecnm OTHOCHTeaLHO HHepTHa. 

BlecTwirropHeTaa Cepa IlpH mommamort TemnepaType HaXOTIRTCH B raaoo6paamom 

COCTOHHHH, o6pankemme c meit He Tpe6yeT oco6mx npegocToponwocTeft, a ee Tosima 
nmnemmn (-63,8 °  C) ymaammaeT Ha BO3MOHIHOCTI,  mentor° ynannanammn npm Tem- 
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OasycuppouyaR 
nodepxrecma 

OmBepcmue, 
q3 1,59 mm 

Tallman 0, 727MM 

Huxenegan mpy6A'cl, 0 1,2411i4 

C0epa 8uaMempoM 12,7mm 

2 omgepcmus, 0 4.254mm 

Hemouxux omputfameaabnui uonoe 52 A. HCMOUI4UKU 1101408 

 

T a6rizzifa 2 

OTpimaTenbiume monexygnpnue ROHM 

Hoil Macca Cp0ACTBO C anewrpoaom, 
86 

BF; 66 	• 2,17 
CH-  13 0,997-1,65 
CH; 14 - 
CH; 15 1,08 
NH; 16 - 
CN-  26 3,12-3,60 
Oi 32 0,867 • 
OH-  17 1,95-2,82 
SiC1i 98,102 2,60 
HS-  33 	. 1,65-2,60 
SO -  48 1,52-2,56 
HSe-  79,81 1,08 
PH-  32 2,38-4,16 
PH; 33 6,07 
SF; 146 - 
SF; 127 - 

nepaTypax gingHoro a3oTa. B pa6oTe [11] riccnegoBanoch npncoegnnenne aneK- 
Tp0HOB, uploognigee K o6pa3oeamno HOHOB SF;HSF; H3 mecTnitTopncToit cepw, 
npn IICHOJI1330BaHlIlt MOHODELepT0THrIOCHRIC WIORTPOH011 C aaeprHSIMH , meHrsinnmn 
2 ae. BhIno o6napygieno, 	upogecc aaxsaTa aneuTpoga luau guccognagnu, 
npnnogrunnfi K 06paawaannio Rona SF;., ngeT naH6o2Iee IIHTOTICHBHO upu aueprn-
Ex memannx 0,1 as, a aaTeM cnagaeT go 0 np16an31re.amo npn 1,5 ae. Hponecc 
npocToro aaxBaTa agelerpona, npneogfunnii R 06pa3oHamno Ilona SFe , upoHcxo-
gHT npn aneprnn, mensmeti 0,1 ae, R .iamb B yaKom gilana3one aneprnfr, He npe-
Bbraialconem 0,05 ae. Ham ne ygagocb 06napyHtHTL gocTaTogno Hagemmix ony62In-
ROBaHHISX gaHHIAX no aneprunm OPWICTBa H agegTpony Ann SF; R SFg, ognaxo 
IIX Beau-gum momeT 6mTs upu6nuncelmo °galena B 3,25 as. TagHm o6pa3oM, 
paannna memgy aneprneft cpogcnia H ageHTporty S F8 II pa6oToit mixoga HonTax-
THpyloineli noBepxnocTH 6ygeT menee 0,1 ae, TO nmeeTcn gocTaTo‘inan BepoHT-
HOCTIo, RTO Moaexyaa 6ygeT yxognm, C uoBepxHocTM B BRAO oTpngaTe.mnoro 

Hpn TemnepaTypax 900-1200° C aneprlin alleliTp0H0B, 3MEITTRPOB3HILLIX 
C llOBepxHOCTM, 3EMMITOJI1110 meimme 0,1 38. B DTRX yOROBRFIX goanuam o6paao-
BMBaTbCH T0JIE.10 ROHM SF;, ognaHo Tpygnocn, B oupegenennn pa60TM Hhixoga 
noHepxnocTn R neoupegegennocTs BejlEITIRELLI aneprnn cpogcma K allexTpony 
mogegyn SF 6  gaioT ocnoaanuu onulgaTb, 'TO B amoom ancnepnmenTanasom 
HOTORIIHRe 6y17yT B 6onbuTeit HRH meurmeit cTeneHH 06pa30meamcn ROHM Raft 
SF;, Tax H SF;. 

Talcum o6paeom, HaaHmogeticTene megtgy SF 6  H noeepxnocTmo momeT npn- 
BeCTH K 06pa3OBBH1110 Raga pa3IHMILIX OTpHILaTEIJILHEIX HOHOB. PaccmoTpHm 
monegyny, HoTopan npllo6pena 1136LITOMILIA DJIOKTp0H OT IMBepRHOCTEI R CyMejla 
IIOKIIHyTI, ee (TeEBOTy licuapettwa cgriTaem panHoti -2,5 ae). ECJIH aneprna B03- 
6ympkemni pima menbuie ~0,1 38, TO 

S +SF 6 -> (SF;)*. 	 (17) 

63racgemix, paella HJIR necgo.mgo 6ogamert 0,1 as, nmeeT mecTo 
3TO COOTBOTCTByeT peammn, onncammil ypamennem (11). AJIII aneprnn B03- 

e +SF 6 -> (SF;)*-->SF;± F 
	

(18) 

HJIR 	
-->SF 6 + 
	 (19) 

Rorga aneprnn Ho36pRogeHHH 6ogee ~0,5 as (uau B curiae A >> (p), B03- 

MORCHLI caegyloukHe peagnnn: 
e+SF6 ----> (SF;)* -> SF; ± F2 

--> SF4+ F 

-->SF;± F2+ F 

	

F; 	 (20) 

-->SF3 -1-F 2 +F- 

--->SF 3 ±F;+F. 

°Alnico B pa6oTe [12] Hp' HOCJI0A0BaHlIFIX S F6 C IIOMOIRT.10 alleItTp0HHI1X nymon 

0401lb HH3H0r1 aueprHg 6bIJIH OTMOTIOHLI JIHIIIb ROHM SF;, SFg , r H F-2- . 

RAJBMPOBRA MACC-CHERTPOMETPA 

HaMepeMmI, xoTopme 6ygyT onHcarna IMMO, 6ma1 cgenanai c macc-cnexTpo-
meTpom, nmeennrm ceitTop 60° [12]. Kagn6posga marrunnmx noneii cnexTpomeTpa 
nponaeognnacb HisegeHnem B monegyanpailit npiox ranongmAx cones rgenoq-
MAX MeTaJIROB narpeToit Hornotpamosoft HHTH. HHTb upegcTammaa co60il neriTy 

TORII:WHOA 0,254, umpinioll 1,27 n gannoti 12,7 accts. BLUM OTMOTIOHIII MUM oTpu-

gaTeJIMITAX mace, KOTOpMe COOTBOTOTBOBaJIH C135 H C137, Br7 9 H Brgi R 1127. HOILLIT-

RH o6napywnTs oTpunaTegunae COJIH HaJIHR oKa3a.mcb 6e3ycnenmfamn. HEITO-

pecno OTMOTHTE., HRH 1 BHOPBSIO Ha-gag HOSIBJEFITT3CH JIHMIt upu TemgepaType 

Boahcbpama 1450 °  C. 0TH oTpninaTenamile norm caygingn ne TOJILRO J7RH xann6- 

poema maranmoro 'loan, HO H Ann uponepun nuneftliOCTII ycgopsnorgero Hanpa- 

liteH1151, ILPHIlometuroro K HOHHOMY ROTC/I:LH/My. 

°IBRAHIM HOHHOTO HCTOITHIMA 

HycTommiI, HJIH HOROCTHOil, HORHEI/1 HOTOIIIIHR uoica3an na (intr. 1. 3TOT 

TRH HCTOIIHHH3. FIHTOHOHBHO HOOROILOBaJICH B csoe epemn npumennTegbHo x DMHT- 

CD H T. 1. HCTO‘IHHH onniquentarEax HOHOB. 

Tepam nogomnTenbabix HOHOB. B naraem capme HOTOrIHEIR Rcuonaaosaac: 

gaff nogygenrin orplinaTeammix HOHOB. 110JIOCTI3 npegcTaameT co6oft TanTano 

4* 
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Bp° ccDepy gnameTpom 12,7 .3.3t co ceivpmriecicoil 'mammon na no6o3oR nonepx-
HOCTH. B nenTpe Bnannam pacnononceno oTsepente gnameTpom 1,59 7t At, l'epea 
HoTopoe BLITHIMBaJIH013 HOHLI. IIIIReJI3B351 Tpy63a nnameTpom 1,02 ac.74 upoxonnT 
copes npoTrisonononnmo BnaJ{Hne CTellIty al"epm BnyTp3 HOJIOCTH H CJIVICHT Ann 
noga,in ra3a, nonnencargero normaannn. Homen Tpy633 encaT, H ra3 BnycitaeTca 
B HOJIOCTI3 rlepea gBa 6o3o3mx OTBETCTHH B Tpy6Ke gnameTpom 0,254 XX. Apyroit 
Honer' runtenesoti Tpy6xn upEnarthaeTen x meTanno-Repamrmecita npoxognort 
3Tynxe B cTeHKe Baityymmoit xamepra. 

TanTanoBan corl:Npa aagenana B nenTpe gByx zeal Toninnaoil 0,127 H 0,254 xx, 
y RoTopmx nmeloTca Be70 IIeTnl gJISI TOROII0ABOA0B. HeTIIH upncoenrinsuoTca 
• nporionannam H3 mennmx Tpy6ox gnameTpom 3,2 atat, oxnamikaemhim Bondi. 
3Tri npoBonnracn, nono6no runtenertoil Tpy6Ke, uponyinemm -gepea meTanno-
Repammgecxne npoxognme BT3THRH. 063r.mo  TOR maxana 6ma nop3gRa 100 a. 
TemnepaTypa nonocTm n3meprinac3 WITIC.IOCRHM IIHpOMOTpOM -gepea cacao H3 

nnPexca B cTenxe Banyymmori xamepm. C neamo ymenranenna pa6oTm maxona 
IIOJIOCTI, C rinyTpenneri CTOpOHLI noxpraBanacb OKHCHMH 63pI131, CTpOHRHJI HJIEI 

xap651AOM RITROHHH. 

PE3YabTATIA, 110.TIVIEHHME C PA3JIHiIHbIMH 11ORPLIT1111Mli 

BHA° o6napy3Reno, rITO npn TemilepaTypax —970° C ace noxpLiTnn ;:ko traria-
na Rona-gm SF6  galoT 6o.nunne Konnrieensa 3nexTpono3 (TORH mem:Iplug nopnn-
Ka 100 xa). Cpa3y axe noc.ne nogagn SF. B HOJIOCTI3, noxphrrylo BaO, .3MHCCILM 
anexTponos peaxo nagana H HOHBJIHJIHCb IIHKH mace, cooTBeTempornme 19, 127 
H 146 am. ea. maccm, T. e. nonam F - , SF;, SF;. Him HOHOB c maccoil 146 ocna6e-
Ban H, 'falconer', ricgeaan cope nocne nagana nogaRn SF 6. OeTaTornime IIIII114 

oTplinaTensamx HOHOB na6nionanne3 npn maccax, COOTBOTCTBylOIRRX HOHaM C- , 
CH- , 0 - , 	CN- , a Taxa) npn neonoanammx maccax 24, 195, 283, 289 H 295. 
Hoene paa6opxn ucToronixa o6napyacnnocb, 	rumenesan =Talon-Aar' Tpy63a 
CH.TIBHO nospencgena; HORTATIle OTCMJI0 OT EnyTperuleti nosepxmocTn HOJIOCTII 

TartTan paasenert B 06nacTn, upronntalorgert x mixenesoft Tpy6Ke. 
HonocT3, noxpmTan SrO, 6ynygn axTrompoBana B nepinat paa, gana npn 

1000° C IIJIOTHOCTb Toxa Eachngernin anexTpormori aMEICCHII 500 .Ina aa 1 cx2  
naornann Bmiconnoro oTsepcTnn. Cnviana S F6 6wia 33egena B nonocT3 c pacxo-
nom OROJI0 1015  monexya B cexyngy npn TemunpaType HCTO.IIIHR3 775° C H 6man 
mccaenoBanm mum SF;, SF; H F npn nocTeuermo yBe7rt‘insaronrefica Temne-
paType. Hepnme MINH 6man o6napyncenm upn TemnepaType HCTO‘IHHRa 1125' (, 
H HX OTHOCHTeabHhle M11JIHTM panunancb COOTBeTCTBeHHO F : SF; : SE-= 

1 : 300 : 1500. flint SF; nocTenenno nc4e3an, Tax nce Ran H B ormaTax C II0J10- 

CTLIO, noxpuToil BaO. Ognalto IIHKH, COOTBOTCTBTOIRIle maccam 295, 289, 283, 
273, 267 H 127, coxparatnneb. HonpmTne SrO, Han BLISICHHJIOCI3 npn Hoene-
nylon:cell nposepHe neTominna, 61dJIO yneceno c TanTanonoit mosepxnocTn, a Ta 

Hall H panne, nonsepranc3 paapyrnemno. • Ni,
flocne monTanta HCTO.IEHRa, noxpwroro ZrC, iniTalorgan JIHRHA npncoenn- 

minacs tiepe3 'mama x cTexannnoit Tpy6Ke, conepntankeil xpricTanam 12. Taxmm 
o6pa3oM, HOHLI I -  Moran CJIVRHTE. B icallecTse xaart6pp0rgeft mace'''. Ha 3TOM 

HCTO.IHHIte MIR SF; He 6ma nonygen Bouce, TorTka Kan BHOBb 6hIJIH aaperneTpn-
portant,' nrucn, coomeTcTsywonne maccam 295, 289, 273, 185. H 127. 3TOT HCT0.1- 

HIM, xax H IIpegbagyhne, nonmpren paapyinalorgemy so3neficTinno npogynTo3 
nneconnannn S F6. 

CyrnecT3oBanne BOHOB c maccamn, nperuanalommmn 146 am. ea. maccm, 
onaaanoes neominanamm. OHH oupegeneHHO Hann:al-To 06pa3om CBH331ILI c Hann-
Hem monexya S F6, nocRoaracy nc -ge3aloT onnospemenno c npexpargennem nonarin 

ra3a B HOROCTL. HaFt6onee 3amemme ocTpme MUM coonteTcTspoT maccam HOHOB 

295 H 289, a IIHRH 283 H 273 gOBOJII,H0 pacTsulyrm. BO3M071010, pacTnnyTme  

54 	 A, HCMOKMIKU uonoe 

MINH nozygaiorca BenencTsne gmcconnannn meTacTa6nabamx ROHOB na myna 

Aftmicky HCTO'IHHROM H nepsoft nwomo cnexTpomeTpa. ECJIH meTacra6nassmii non 
maccoilmo nHCCOAHlipyeT B TO.IRe C TIOTeHRIIBLROM U Ha oTpunaTenundi HOH MaC-

cog H Heaapauftearna outonox maccoit TO na KonnexTope o6napy-
;MITCH Ramymagcsi macca, pasnan 

m2 
!nap= —mp 	Us 	 UB  

rge U, — noTeinknan rteTogarma. HpennonaraeTca, 'ITO nepBag mem= naxonnTca 
non Hyaena' noTeannanom. Ecan gliccormaruta nponexonnT npeacne, qem non 

289 

I 
ST i 

;9_51  

r 11 
% I/ Kiln 

-n7 „ 1 273 

3600 I „ 	. ci 3900 
1,71M7 WM 

knopo/ouge Kamm/foe, 

4:1:0  H T. 2. OTHOCHTBBE.Hile HHTBECHBHOOTH orpimareamnax HOHOB, nonygemmix 
B acromanne. 

lloKaaamim31 nymnimpom mix SFg nonynea npn Conee cnabom marenTmom none, nem 
mcnonasonannoe Anil mums 295-273; gam TOICOB, coonleivraylonnia macce 273, mac- 

InTa6 yaennnea B 10 paa; Temnepagypa noaepxmocTa moronanna 1150 °  C. 

nonsepraeTcn Boaneitcnnuo Hanoro-nn6o ycnopenrin, TO U = Us  H map = m 

ECM?' A-mew:kiwi:ma nponcxognT nocne 'manor° ycnopennn, Ho nepeg 'mono 
B maranT anannaaTopa, TO U = 0 
H 

m2 
map = ,77c; 

COOTBeTCTBylORkHii 295 am. e0. maccm, BO3M03KHO, c333an C ROHOM TaF; 

MIR 289 — C TaSF; H MIR 185 — c NiSF;. Onnaxo 3TH BISBOAbl .1110TO ymo3pn 

Tensmae, H A1111 oxongaTeasnoro 3altalogen33 noTpe6yloTen nan3nekinne mccne 

Ha (1)111'. 2 nona3arrm OTHOCHTOJILIILIe HHTeliCHBHOCTH Ha xonnexTope mac 
273, 283, 289 H 295. Hint SF;,InpnBegennmit nag cpalmen33, nonrien npn 6one 
zna60m maranTuom none. Baum npennpnanTa nommta IIOnyanTb . Ha xonnexTop 

HORN SF; Hp"' yoxopsnon;em manpnntennn, 6IIH3ROM x npnnoncennomy B . caraa 

/THROB, cooTBeTcTaylowtx 6onee BMCOKHM maccam, Ho Tax Halt marrnamme IIOJII 
HCHOJIb30BaHHISe B IIpH6ope, gollyucanH TOJILRO cTynenriaTylo perynnporn{3 
paanrurne B HaIIDDROIIHRX HCTO.IHHIta me yganocb cgenaT3 mew:min:ea 1 no. BC 

nnxEr &inn nonrieum npn TemnepaType HCTO.IHRIta 1150°  C H upff rrogarie ra3 

upamepao 4,5.1015  otorteq I cen. 

(21) 
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13TH HocToHHHTse MOSEHO npli6aHnteHHo BMHHCJIHTb IIO caegyTornirm 
myaam: 

B = 135,0+ 8,830 1g ddNt  

C • 10 -4  = — 11,29-0,84431g- 1 . 

HORCTaBHHH 3TH 3aBHCHMOCTH B nmpameaHe (23) nJUI HOHHOPO TOHa, HOHTIHM 

dN i= b' + b' In 
dt ' 

(24) 

P- 

rje 
b , = 135,0  11,29.104  

V,— 3,83 , 	0,367.104 
T 	• 

JlaHrmlop [131 Hogaaaa, riTO cHopocTs Ho:Lapel:um ROZOHCHTeREMIX HOHOB C Harpe- 
Tort BoaL4pamonort HETH B Hapax neaHH monteT 6raTL npegcTartaeHa - npH ogeHb 

2 

10 

dVdt,vacmutol/cem 
o 141 10 45 

 0 	10'5  
O 30 ,,  10'5, 
0 71 
O 399 ' 10 ra  

t310-1 
 8 

6 

4 

2 

10 
8 
6 

4 

2 

7 	 8 
1/Tr  x10 4, 1/ ° K 

al B r. 3. 3aBHCHMOCTL 'mita Konnewropa J IB maccm 
289 orr o6pamoit Temnep aTypm a pacxoga. 
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113MEPEHBE PACXOTIA SF 6  H KO3cIKDBWIEHT 
IICIIOJIL3OBAHB11 PABO'IEFO TEJIA B IICT0 11HIIRE 

T-IT061.1 ORHHHTI. HeaHHHHy OTHODIHREH gHcaa HOHH3Hp0BaHHMX moaeHya 
HO mem monexyaam, Hogammrm B HCTOHHHH, 6101 Hamepen pacxog nogasaemoro 
ram. (SF6). Fa3 HaTelma B HCTOHEIHR H3 H3BeCTHOPO o6sema, ganaeHHe B HoTopom 
sanHcsinaaocT. B CDyrumlin HpemeHH. OgHospemenHo 113mepgacg TOR Ha Hoaaex-
Tope macc-cuexTpomeTpa gaH raanHoro runta maccrg 295. lima° moaeHya, nocTy-
nalonTux B 110HOCTL 3a ceHyagy (dN I dt), &IRO HogcgHTaHo COrHaCHO ypanHeinuo 

dN 	( "\ 
dt — kr j 

I'm V — 113HecTradi o6BeM; k — nocToHHHaH .Boasnmana; T — a6coammag 
TemnepaTypa ram; dp I dt — cHopocTa HameHeHHH nannennn. 

Bcaegcnifie Toro 'ITO nepegHHH Igen}, macc-cnerrpomeTpa 6maa aaaemaena 
gepe3 meTaaaggecHylo cTenHy BaHyymHoil Hamepu, HenocpegcTseHHoe H3meperme 
ToHa HCTOM1HHa ocyrgecTnras He ygaaocs. ECHH nepenansa inenb n He 3aHopoge-
Ha, TO OCTaeTCH HeonpegeaegHocm, CBH3aHHaa CO BTOpF ■IHMMH anerrpollamit 

H aaeHTponamH, 3MHTTHp0BaHHIAMH HCTOHHHROM. ilpeniznynnte mcnepHmeHm 
nonaaaaH, TITO ROTOR gepe3 upH6op cocTaBaHeT HpHmepHo 3.10 s. licxogg 
X13 3T0ii BCJIHIIHRM, R0344FIRHHHT nenonsnosannn pa6o'iero Teaa cocTaHna 
1 • 10-2  runt 1,13.1016  morteK HocTynaronTnx B HCTOHEHR, H 3,50. 10- 3  npn 
4,34.1015, ditattew I cex. Boaee Bmcortan agxbenTH3HocTr. HpH 66asrallx pacxogax 
pa6o'sero Teaa momeT 6sur, o6sHcHeHa nepegagera 3HeprITH no36pHgenHH OT 

HOHOB K monexyaam HpH CTOJIHHOBHHHHX B camom HcTogHHHe. 

3ABIICIIMOCTb 110HHOF0 TOKA OT TEMIIEPATYPbI 

3aBHCHMOCTH aorapHcIma HOHHOTO Tong I OT 06paTnoii TemnepaTypia gaH 
4 3HageHnit pacxoga dN I dt nplinenema Ha cjgar. 3. 3TH aaHHcHmocua 6.3H3KH It all-
Treilgsrm, XOTH B AeiCTBITTe311,110CTII 3aBHCHMOCTb Hormoro TOHa OT TemnepaTypu, 
TrecomlleHno, HBHHeTCH 6onee caoamoift. YuponTeHHoe ammtpugecHoe BMpa?HeHHe 
MOHMO npegcTaHHTs, B Bilge 

/-=exp(B+4'-, , 	 (23) 

rge nocTommise B H C gag pa3aH1IHsrx mamma pacxoga dN I dt pannu 

	

dN/dt, 	 B 
	

C. 10-4 , 

	

cen-1 
	

(6eapantep- 
	°K 

Hag) 

3,99.1014  —5,82 --1,04 
8,71.1014  —3,10 —1,35 
1,41.101s —1,97 —1,42 
2,03.1015  0,84 —1,69 

(22) 

maasix cTeneTurx 3aHOHHHHHH nonepxHocTH 0 B BHA° 

InCe) = b + bi0, 	 (25) 

rge 

b==61,31 23r9  , 

bi = 6,80 99r 
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3TO yparmenHe 1103BORSIeT paccnurars Vp C TOMHOCTMO RO 1% B nnanaeone 
aHa'IeHHH 0, He upeammarourrrix BenHiIrmy 0,02. Ana 0 0,03 omn6Ha coma-
anal' pm —15%. YpaaHemte (24) Henecoo6paarree sarimcmHam nepea BeaHrunry 
pacxoga dN I dt, a He nepea 0, Tax Has( HaoTepma ageop6HHH ;{in SF 6  Ha TaHrane 

HernaecTsa. 
Pasphum B a113MeHHFIx CROpOCTH HcHapeHHa Hononarreammx HOHOB, oTme-

nemune JIaHrmropom H IimirgoHom [141, Kmanuallom [15] H Befuospom [16], 
yHaaurnaroukne Ha cymecraosaHHe gisyx orgeammx HosepxHocrmax clsaa nJ111 
ancop6HposaHHoro Amin, He 6hinH o6Happnersm B ancHepHmerrax C oTpHHaTenb-

HbIMH  B Hpegenax Temueparyp, HMeBIIIHX macro B orrurrax, T. e. ROHM& 

TOK rsporkonnian yaenwaHrsarucn C yaeanneaHem cHopocTH HerarpansHoro Horona 
go HasaameraHx Hccaegoaarramx remrseparyp H enopocTek Horona. aTo yHannuer 
Ha TO, "ITO nu6o Temneparypra, HpH ROT0p131% HOSIBTIKeTCH paapmaHocm ABH 
Heenegyemmx oTproureasumsr HOHOB, Ha mar BMIIIB remneparyp, gOCTHPHyTLIX 

B 3T11% ancnepumearax, aH60 OTCyTCTElle paapmaoa CBJI3aHO C npyrumH Hossepx-
HOCTHIAMH HBneEHHMII, 11p0HCXORSIMILMH HpH HomnaHHH SF6  Ha Tawrane HRH 

TallTaTIOMIX HossepxHocusx C HonpurHem. flOHLITIIH Hccne;_koBan. 6onee BbICORHe 

TemnepaTypEs H cnopoerH noTona onanaHes HeygansimmH acnegcraHe Tepmrrneenoil 
grsccorkmarkllx moneHyam S F6 Ha HossepxHocTH H arcrporo paapyroeHHa HocaegHefr 
upogynramH pasnontemm, OCO6eHHO clsTopom. 

Boamong0 rarne, MTO HOH1133IIHJI He JIBRHeTCH caegcmsaem 110BepXHOCTHLIX 

nrneHHil, a upollcxogrir aaxaar anenrpona B ofteme. °guano scnegeraHe ymeHL- 
memus aRTHBHOCTH HOBepXHOCTHOr0 110KplIT1111 H3-33. BO3IkeitCTBHII UpOIWRTOB 

paa.nomenHn SF6  pa6ora Hmxoga anenrpoHoa c HossepxHocrH 6mna, aepormo, 
6.nu3na R pa6oxe araxoga raHrana (4,1 ae). 3MHCCHH aneHrpoHon C raHrana gasne 
HpH cammx MICORMX pa6onHx remrseparypax HCTO,IIIHR3 6rre'r TOJIBRO Jima Icx 2  
IIROTHOCTI, 3J1eRTpOHOB B HOROCTI1 HpH 1600° K panna —4-10 7  menmpon Icx 3 ; 
HpHEHman HonepenHoe ceneHHe aaxaara anenrporm paaHrilm 10 -15  1131 H xapan-

TepHerirgecnylo garmy paBHOH nnameTpy HOROCTH (1,27 cat), Honynrim Beporr-
HOCTB saxaara, parnmo Ann axognnuro norona 10 15  moiten !can TOK 

as cnez oft.emrsoft HorsHaarrHH 6yrkeT —8.10 -12  a. Tong Honnenropa HRH Ha6aso-

gaemmx HHROB mace 6maH Ha Hecnonano Hopsignoa 6onszare aTOI HearrnHam, ITO 

yHaamaaer Ha manyas ponu o6•LemHoii HoHnsarrHH HO °pai:serum C OCHOBHIIIM 

HOBepXHOCTHIAM uposuccom. 

BbIBOALI 

B131.710 nona3aHo, 'ITO pawn:mama orprirareauHme ROHM moryr Hon -rumen 

B rairranosom HCTOIHHxe (BLIHOJIHeHHOM B BIIRe Honort c(Depar), enyTpenann 
110BepICHOCTb noroporo nonpurra mazepHanom C 11113KOR pa6oroil Huncoga, Horns 

• Hero Hogaercn SF 6 . 

°Hamm HonaaanH, ITO BeJ111411H3 Tons orprouTenumax HOHOB, nmTnrneae-
M01.0 113 oraeperHa HCTO4H111I3 mosneT 6E.ITb HonyneHa ymnontennem maxcnimanb-
}Toro Toita nonnenropa g.1151 'Iacmoro mum mace& Ha H03c14HHHerrr —10 4 . 

TaHrtm o6paaoM, gaff carian oTpEolaTenbnux Rollos C maccoll 289 upH Temilepa-

Type HCTO‘IHHK3 1150 °  C Et pacxoge HerrrpanuHoro rasa 4,5.10 15  xonenIcek 3TOT 

TOR paseH 0,8 aoca. T'py6o rosopn, JIHIIIh own, 4acTinTa H3 10 4  Horampossanacu, 
o6pa3ya orprourenumaii HOH C maccoil 289. Honumil TOR orpHgareauumx HOHOB 

Beex mace 6mn He meHee 10 atica 11, anomie aeporrHo, mor 6aI 6Mm ropaago 6ons- 
me. HOJIH3313C14e1{THBHOCTb HOH1133HHH B yCJI0BH51% DTHX Temneparyp H paexogort 

6mua —0,1%. 
OgHano ace npneenemnae n3mepeunn 6man cnenanai nocne Toro, Hatt nonocTa 

nHIIIHnaca HORpLITHR C HH3R0ii pa6oroft aturoga acnegcnsrse geileTBHH upogynros 
paanonteHlin SF6 , oco6eHHo wromapHoro HRH moneHynnpHoro cDropa, noTopm2  

o5pa3yer coegHHeHrin BaF 2  HRH Sr F2 . ECJIH ygacren HagTH HossepxHocm C HH3- 

pa6oToft aunroga, Horopan MOHieT HpOTHBOCTOFITh B03gefiCTBH10 upogywrors 
paanontenHn, TO 443eRTEIBHOCTI. HOH1433IIHII nonnma BoepacTn no Bearrnme 6onee 
gem Ha Hopsinox. 

TOTIHO He ycmHoaneHo, gHecorkHHpyer JIH monenyna SF6  go HRH HOCRe 

HOHH33IIHH. IITo6hr onpenennTb npogynTsr gllcconnagnn, B Hacromgee apemn 
Hpossognrcn ancrsepHmeHrm nO Hay'lenmo paanonceHlin moneHyam SF 6  ripH non-
TarTHposaHHH C HossepxHocruro mezanna B yeBOBHH% BLICORILX Temneparyp. 
llepnami Hccnegyercn monH6geH. IIpogyrun paanoncenna 6ygyr oupegennmen 
HyTem HadspartpacHoro H xpomaTorpacInrucHoro raaoaoro ananHaa. lipegaapH-
Tername xpomaTorpacInigecHHe HccnegoaaHHH SF g, 6, B3HT01.0 Henocpegcraermo 
H3 6annoHa, gassaaH TORLICO °gun 1IHR, RTO yHaamaano Ha 'IlICTOTy rasa. 

B HepegHeift Honycolisepe acex Hos -Tomei He o6HappneHo HHHartrx noppoaH-
oHmax acinisenroa. OgHano aagHng HonyecDepa Aram) HoppogRposana B6J1H3H 

HHHeneaocr surrasorgeff rpy6HH. IIpeguonaraercn, peasgrur mangy Tarranom 
H HapamH 111110k01, Horopan gonnon HpoHcxogrsm ispli mane's:mania:mu pa6onsur 
TemnepaTypax (-1350°  C), gannerca B musk' ate crerseHH Banoroft, Halt H pean-
rkHn mangy rawranom H HomnoHeHTamH SF6 . B ganuHeilmem urrasornan Tpy6Ka 
HCTO'llIHROB 6yger H3r0TaBJIHBaTbCH Taxnce H3 TaHrana. 

AO CH% slop He 6hino cgenano HHItaltH% HOMATOR 06SeIIHHHTI, nynitn THRIeJILIX 

orpHgaTeammic H 110.110atHTeRbH1,1% HOHOB. B namaefrolem 6ygyT nposegenbr 
IIIHpOKHB anersepHmeHrm HO DOBIZMeHHIO 344eRTHBHOCTH IIROTHOCTH 

-Tona H ogHopogaocur HOHHOD3 saynna t  HO HgeHTIMIMIRMAHH aromsoft crpYRTYPhi 
HaH6onee Tnntemax HOHOB, a mime HO Hsyneruno B3DEIMOgelICTBMI emensaHHErx 
HFIROB. 

06oanagennn 

A — epogcrao c anerrpoHom; 
B — KoacpinaknenT B remlleparypHoil 3313HCHMOCTH HOHHOr0 Toxa Eyparnse-

HHe (23)1; 
b, bi — 1{044111IHeHT B COOTHOMeHHH mangy enopoermo HcHapeasur 110J1031(HTeR b-

max limos H crerreHmo aarionsurrHn uosepxHocrH EypaartersHe 25)1; 
b' 7 b;— II094411IIHOHT B COOTHOBleHHH mangy TOKOM orpHrkareraHmx HOHOB H CR0- 

pOCTMO HeifsrpansHoro noTona EyparmeHHe (24)1; 
C — RoaclximimenT B TesinepaTypxoft 33BHCHMOCTH HOHH01. 0 TOxa EypasHeHHe 

(23)1; 
Ed — arreprHa nnccorknarknn; 

 

E e  — ypOBHH aHeprHrt anemTpoaoa; 
Eh — KrmeTHneenan arreprHn; 

Hone6areasHo-apargarenunme aHepreTrraecnHe yporom; EVR - 
AE—,llpitpargeaRe aHeprrill; 

e — aapng aneHrpoHa; 
F1  — rnra Ha egHHHAy HossepxHocrH; 

— 110.71HLICI HOHMilit TOR; 

j— HROTHOCTI, HOHHOM 'roma; 
k— HOCTOJIH11311 Boarn:kmaHa; 

/ a  — Tennom HcHapeHHH aroma HRH monenyam; 
Terrnora HcsrapeHHsr Holla; 

m — macca HoHa; 
mo. — macca meracTa6Hamuro HoHa; 

m ap  — Ramp:lunar macca Holm; 
N — MICRO monexya; 
n -- KpaTHOCTI3 HOHH33101H 

p — Hawses:me; 

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



HCMOU7-122 ompuuameinnbix uonoe 	 59 60 A. Remounuxu uonoe 

   

p i  — BepOSITHOCTL [ypaaaearle (8)]; 
P2 Bepowrwocm [ypasaeawe (9)1; 
r a  — woaclotagweaT orpanteawn ):VIR aromoa; 
Ti — H03(131:1:011:(118HT orpantewin gag HOHOB; 

S — HOnaaB amwrTappargan Enorgagb HOHHOTO IICTOTIHIllia; 

T — a6conroTsan TermepaTypa, °K; 
t — apemn; 

U — norerapaan; 
U a  — ycwopfnorgwil noTewgaan; 
U. — norewan HCTO,THIllta; 

V — o6•Bem; 
V — CHOpOCTL HOHOB; 

X a  — paCCTORHIle Mensgy HCTOTIIIHROM H yewopsnou(am anexrpogom; 

Xcr 
Oa TIOJIHNI3yeMOCTb aTOMOB HJIH monewyn; 
a t  — 110.1IFIpH3yOMOCTb HOHOB; 

E0 — gilanewrpwriecwan HOCTOHHHail B Bawyyme; 
0 — creneab aanonweawn noeepxaocra; 

Vp CHOpOCTb HCHapOHHH HOHOB; 

— wanpnntewaoem aaelapli-riecitoro man; 

ci) — 
pa6oTa auxoga marepwana noaepxaocrw; 

Lil a  — czaTwenelecwaii Bee aTOMOB H.IIH monewyn; 
cot — craracrariecwan Bee HOHOB. 

Hanexchr 

IIOJIOHCHTeatalle HOHM; 
— orprataTeamme HOHM; 

>l< Boa6yntgeHHOe COCTOHHHO; 
a — ycwopnwarcaft anewrpog, aTOMM Mil monewynts; 

— HOHLI; 
S — HOHHLIII HeT0,111141{. 
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62 	 A. licmonnuxu 1601.1.013 

Kannw Novocoro ►eTanna Ansi ABmrarenek, 

mcnonb3poupix irsoicenbie 90CTMLibl 

B. E. Kpott, 

B pafioTe ouncaao rwayaeHne B 6omimx KoJIwIecTBax Haneas HunAlcor° meTaaaa npn 
-raHom orawneHHH Hapnaa K macce, HoTopoe imageTcH HpHemaemmm Hag 'wadi comaHHH Tarn. 
• comaaernuo, B Tex ycnoellnx, HoTowle HmeaH mecTo HpH IICIMITBHHHX, He yaaaocs H36H- 
InaTI.CH OT noarienHa oaHospemenHo C aapfuHeranamn RBILTISTMH 6011LBIHX ROBH4LOOTB HOHOB 
meTanna. 

OCHOMILIM AOCTOnneTBOM TkEtHraTenn, ncnonhayionkero Tnnteame 
HBJIHeTCH BO3MOHCHOCTb nonyrierinn upanTipTecitn noneanoci THPH npn OTHOCHTeHb- 

• mliplille menbine egnrinniA 1), rITO yupoinaeT Tipo6nemy neftTpann3anan npo- 
cTpancTiiennoro aapnga. 11To6m gocTium nienaemoro peayabTaTa, neo6xognmo 
npon3Bogrin. 6onbnine nonruciecTaa Tnntenbix iIacT1IJ C oTnoinenrinmn aapnga 
• macce, MaJ1BIMII 110 cpaiinennio C COOTBeTCTBylOIIIIIMH OTHOBleHHHMH AJISI THAW-

-HMI HOHOB, HO 60JIb1IHMH HO cpaimennio c TeMII OTHOBleHHFIMH, noTopme 6man 
Tway -gem:a pariee [1] gaff 3ap1inemmx naneas macna. Amman pa6oTa cogepiniaT 
peayabTaTia npegaapnTegmusx nccaegoaanmil BOBMOHIHOCTH HCH0J1b3013HHFIFI g.71FI 
aTnx neneil KaIIenb ningitoro meTanna. 

Kamm 3apnniennoro meTanna nonyquoTcn npn anenTpnriecnom paapnge 
B aaityyme y 'tonna He6oJI1mO Tpy6nn (gnameTpom 0,127-0,254 atm), r3 KOTO-

poti BbITeKaer 	meTana. B Hccifegosammx &TRH ITCHOJIh3OBHHIS aBTelt- 

TIneeRne crinaim Bi — Pb — Sn — Cd (maul Byga) H Bi — Pb — Sn. 3apng, 
macca H pagnyc Kamm onpegennioTcn IIo H3BeCTHORITHOTHOCTH, a Tannte IIo amnan-
Tyge H Hp0IIOJIH<HTeJILHOCTH nmuynhca, noTopmfi nrigygnpyeTcn, norga HBIL1IFI 

npoxogriT gepe3 Tinanngp gannori 7 acx griameTpom 0,5 36.46, paameniennmit na 
paCCTOFIHHH 01[0.110 127 1636 OT HCTCPTHHHH. HmnyaLcm cDoTorpacTpriposanncb 
c anpana RaTognoro ocnn.a.norpadjia. Ha6nioganrich Kamm c pagnycamn 0,05-
0,75 xxx. Kaman c papllycoM 0,05 xxx (500A) HBAFIJIHCL B nacToginee Epemn 
HaHMeHbDIHMII 113 Tex, itoTopme eine ygaBanoch OTJIHnHTI, OT nlymon. OHM mmeioT 
aapag 4,5.10-16  n, onion:mane aapnga K macce 80 ichce (2,4.108) MRCA /a, 
HalIp5131ZeHHOCTb HOAR y uouepxuocrn 1,6.10 9  6/16. 

HononinTeaLnue nanpanteann nprimnagmaaioTcaK Tpy6ne HCTCPIHHICH, KOTO-

paH 	K Tpy6Re gnameTpom 10,7 atm, 3aTionneimo8. ninglinm meTannom 
• coegumennoii c mien-melt cricTemoil, noasonnionieil KOHTp0.1111p0BaTb H namepnTB 
gaaneane Holm-tor° meTaana. ECHH yHeanqnHaTb HaripmmeHne Hpn HOCTOHHHOM 

gaiinemin (ntiagnoro meTanna), Tmeaarcrio TracTynaeT Haneammiii paapng. Haripn-
ntenne ymenLinaeTca B peayabTaTe nagerma Ha orpaarmnaaminem conponiane-
Erin, HO paapng upogoninaeTcn. 3aTeM TOM monteT 611Th 3HarIllTeXIEHO yawn/ma 
IIpH wrienb manom HOBLIDIeHHH HanpanteHHH. ROTAH TOM pacTeT, 3apng 60.711:31MX 

itanena Tanine cTpemnTcn K yaenTraemno, a 11X tincno HO cpaaneartio C iIMCJIOM 

manmx Ranein. ymenbirraeTcn. OTTionienne aapnga K macce manfax nanenT, 
ocTaeTCR 110‘ITH HeH3MeHHL1M. 

Hpn CHHHIeHITH ganneunn H noBbIIIIeHHH naupszincennn 	BOCCTHHOBJIeH11/1 

paspaga 3ameriaeTcn Ta ice Tengenrinn: yaennrierine 3apsiga H ymenhinerine .incaa 
60.11b131HX Kamen', 

1 ) HmeeTcH B lanky oTHoineHHe HorrepegHoro paamepa HaHnoaTeaH K ero gaarte.— 
ffpum. pea. 

aTa Tengennlin (no nanpfintennio H gaanennio) onaamaaeTca HaCTOJILHO 

aameTnoft, IITO Ham He Irganocr. OeyIlleCTBHTI, anenTpinecnyio perlicTpannio 
Hamm, npit nanpnacemmx cimmie 7,0 ne, XOTJI onn H co6npannci, Ba cTeitnniumuc 
tiosepxaocTnx, o6pa3yn anglimmift cnori. TaicHM o6paaom, camme 6onbinne nacTn-
gm, aaperncTpripoaamime B anaAnTear.nom Konnsecnie npn 4,5 ice, nmeioT paamep 
ne menee 0,75 Jinx, Torga Ran npli 7,5 ra OHM Melee 0,05 40636. B yeTanoartinuemcn 
peinnme pa6omi HCTOIIHHHB npn 6onLmort Bean-'lime Tona Raman nocTommoil 
maccm nmeioT paa6poc IIo malign:Ere aapnga B npegenax npnmepno ±20%. 
Hpn 6onee Enaniax Toitax aapng 6onmarrx Hamm nmeeT 6onbranil pa36poc. 
Himannx TIOHLITOH narieunn aToro pacupegenernm, norga mancrimansume mace& 
nanenb onaasnianncb mince npegena, ups noTopom eine noamontna nx anenTpn-
riecitan perncTpaTinn, He genanocs. 

Ha clknr. 1 H 2 Tipiniegeimi Trimpuime peayaLTaTm Ticcnegoaannit co cunasom 
Byga npn yeTaTioanainemcn pencrime. 11To6Li na6entam on-non:immix pacrieTon 
gay{ itaingoitKanWH, rieo6pa6oTannme Aaiun:se 6anxH nanocenm Ha rpaelinn H npo-
Begerim JIHHHH, nomoraionine HCTOJIHOBBTI. peayamaTm. CnegyeT aamenam, 
nanan, oco6enno merimanx pa3mepors, 6J1H3ItH K, Tipegeny no CM6HREHOCTH ripo-
TEE paapyinennn (pacnaga Ha erne memanne), Briepame pacc4nTaimomy Peneem 
[2]: 

soE2  2y 
2— r 

HJIH 

Q = 836-liyaor1,6, 

rge E — nanpnnterinocTL anenTpngecitoro nong; r — pagnyc nanan; Q — aapag; 
y — nosepxllocTrioe naTnatenne, HOTOpOe Ann cnnalia Byga npunrimaeTca 
paBlIMM 0,4 ii/x. 

Ha 4nir. 3 nona3anm nenoTopme ocrinanorpammm, noarielmme npn 
norga paamepm Hamar, cnnalia Byga 6J1H3ILII x npegeny TEX anenTimuiecnoro 

o6napyine11101. 11p11 ATOM HOT0111013,11 6wi 6,8 KB, CHOpOCTI, pa3BepTIcH —

5 auccex H tiyacTanTenizaocTE — 3,5.10 -16  ic/cx (6onainne genenna Ha ocnna-
norpamme — canTnameTpm). Han6onLnine ,TacTnrim nmeioT pagnyc 570 A, 
omomenne aapnga K macce 60 >clrz (1,8.108  MliCA/2) H nanpantennocn, 
aneitTpruiecitoro Donn Ha nosepxllocTn 1,35.10 9  Hpia menbniem pa3Mepe 
Hamm riamepenne gannm nmnynhca npaitTiimecnn Tieno3montno. Ha On. 4 Holm-
aanm ocrinanorpammm ;Ana cnnalia Byga npn 6onee HH3HOM ycnopsnoinem nanpa-
menial! (6,0 ice). CHOpOCTI, paaaepTitia no-npentnemy 5 auccen tuft H qyBCTBHTeJ1B-

HOCTI, 4,5.10-16  76/CM; shiconasacToTimuli giaanaaon perncTpnpyloakett CIECTeMil 

‘laCTIPIHO cpe3au. airman rpynnia Italians, IIo paamepam 6anannx N npeneay 
BO3MMEHOCTH anenTimmecnoit perncTpannn, onanniaeTcn crnantemimm H coupo-
BontgaeTca Tpemn cnrnanamn 66amartx Hariens. Cambia 6onsinne ria HBx rimeioT 
pagnyc 1500 A, omoinenne aapnga K macce 2 nine (3,6.107  MKCA /a) H nanpn-
nteintocTa anenTpwiecnoro I10.1151 Ha noaepxllocni 6,7.108  elm. Menbinne nmnyab-

CM Ha 9TOB ocnnanorpamme COOTBeTCTBDOT HanaHm C onion:rennem aapfiga H mama 

80 iz Ina (2,4.108  MKCA la). 
B TienoTopmx pa6o,mx pentamax BCe nan.au H0 CBOHM napameTpam °imam-

Banncb sae npegenos cyniecniorianinnx B03MOHMOCTe8 anenTpTriecitoki perneTpa-
Ann. OHM irmenn meiminni 3apag, 6onee smconoe oncoinenne aapsiga K macce 

menbuntii pagnyc, 	Namur, noTopme moryT 6mTi. H/IeHTHItIER/IpOBBHLI men- 

Tpimecitnm cnoco6om. 	TOT° ,TTo6m npogemoricTpnposaTL BO3M071{110CTL nony- 

Tiernan pacupegenerinii, °cm:lama 	itanenb B noTopux FimeeT pagnycbr 

B glianaaone 50-150 A, ricTionbaorianacb anenTporman MIIITOCHOTEHH. Korna 

3apnw HalleHb BEHHO rpankinm gyBCTBHTeJILHOCTH anewrpngecnoti perncTpannn 

(1) 

(2)  
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CI)H r. 2. 

64 
	

A. Ilen2047-0.4=1 =MO 

H npm6nontaroTcg K TeopeTrurecoomy 'mercury [ypannenne (1)1, To gag .  nonyce-

HMI of oTmoraemoii aapmga macce xanenb pagoycamo 50-150 A MOWHO 

BOCHOJITA0BDTLCH DicupanonsigHeft. Peayarzawr Taxoit axcTpanonagoo covram-

gmeT K/Na gag Ranng pagoycom 100 A. Tax xax menronmm OTHOMeHla 

r. 3. 

sapoga x macce oT 100 go 1000 n 1 Ice (ygenLmmit HMIly.11bC 1500-4500 cep; npo 

ycxoprnorgem manprintenmm 1 Me) npegcmonsuoT onpegenegmmii graepec HRH 

HBRraTeneri, pa6oTar0nlox Ha Tanienrax qaCTITHDX, TO DTH peaynbTaTm HBHH1OTCH 

nechMa o6gagentgoalouromo. 
He6narOmpIIFITHIAM HB.11110TCH TO 06cTOSITeabeTBO, HTO HOHO1ITHTeabH 1310  

mamepengm yoaasigaroT Ha may -game mapogy C xannomg 6oarznoro xongrrecToa 

WiROMMEMOU 
111110111111111111111 

mom 
faiiiNv mum 

CI) H r. 4. 

HOHOB meTanna. Ansi 9T1IX mamepenoii gaurb HTIRD. H3 IICTOrIHHRB nponycganacr, 

trepea ;Age imeno H nonagana Ha megnmii xonnexTop, K RoTopomy morn° 6brrr, 
uponontego manprmegge cmergenon OTHOCHTeREHO aaaemnemmoro xonTeirgepa, 
oxpyataron(ero xonnexTop. HOCTOHHHMit MDTHHT OTKHOHH.11 ROHM, Tax ITO OHH 

me MONTH Hp0X0JAHTb nepea BTOpyIO u(e.ah. 06Erapynconocb, rITO TOR xonnexTopa 

gmeeT rural.° HO OTHOIlleHHIO Hart K HOTIOHOITBHI.HOMy, Tax H K oTpgnaTenbmomy 

mallp5151(OHIEFIM cmeinegon. OTmornemoe BeRIPTHFI 11.71aTO npo oTprwaTenbHOM 

H HOHOSKEITeTIBHOM CM0THeHlIFIX (T. e. onion:rerun Torta CO BTOpHgHIAMH anexTpo-

mamm, HOKHABIOTHIIMII KOHJI0KT0p, K Tony, ocTarconemycn, xorga oToporigue 
DaeliTpOHLT aanepTra) FIBHHeTC51 mepoil OTHODIeHHH nonmoro TOKa K Tony, npo-

Bogomomy HOHOHCHT0.11bH1.1MH HOCHTBJIHMH. Hpomenemoe noarremnbrx TaIIHM 
o6pa3om peayabTaTon K nongomy Toxy ocTormorta npegnonarawr, ITO cpegnom 

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



Ifan.au arcuaxoeo Atemanna 	 65 66 A. ..Hcmourtuxu uonoe 

 

aMHCCI151 BTOIMPIFILIX aneRrpoilos co Bcex HoBepxHocTeti, HollBepraTorgHxcH yga- 
pam lloaonageammix HocHreaell, Taxall 	rao H aMHCCHH C megrwro KonaeBTopa. 
Hpll HOJIWRIITeabHOM cmenTeHllll °THOU:WI:Me TOROS B . nplicyTcnoll H OTUTCTBREI 
marrorra Baer BenTrimly orHomeHHH ToHa, rEposoirnmoro THateaLuxx sacTllllamm, 

HposollHmomy scour TIOJIORSHTeabfILIMII HOCHTOJIHMIT (npllmamaercB, 

flonntild aiox, a 

qT0 yraosoe pacnpeneaenne HOHOB H THHCOHLIX qaCTHH OHO H To me). Pe3yar,- 
Tana noaa3mBaB3T, =ITO yme nOCTIII`HyThlia TOK nanenr, (1-2 aria C DJ:MU/MR.0TO 
IICTOrCHHICH I)) SIBDHDTCH HpITTO,ITHIkIM glI51 IWHOTOphIX npHmeHernari B genraTeanx 
H rITO 66.1IBMBH 'aacTa noTona maccu COCTORT H3 nalleaL. 

Onnano, nocaolliaty 66,71Lnian 'Wen. Tone upononnTen HORHMH H Hp0H3BOAH-
MIIIMH HMH BTOpHTIBLINIII anenTponamn, OCHOBHO1 aajlageg B nacTonmee npemn 
nenneTen H31ICHHHHO MeT0A0B CHIGICHHIDI 1111CJIB HOHOB H OTDOTIeHHH ocTaiou(nxca 
HOHOB OT Raneni, nepen yenopennem nocaeganx no BLICOICHX caopocTeit. 

ODHOR 343 nceaegoeammix 1393MORMOCTeit 6maa 3aMeHa ennaBa. Byna 3BTBIC-
Tn-secitilm cunaBom Bi — Pb — Sn, OT aoToporo minas Byna oTIngaeTeH no6aa-
JleHROM Cd. ECHIC oinocaTenano emeonoe llamerate Hapos HaDMEM HBHFIBTCH upll-
rllmori Honpoullll 60DITIOTO ‘111C.TCH TIOHOB, TO Taxan 3amena goanala npneeenT 

pealiomy cruancemno BOY D" HOHHOCI HOMHOHOHTLI. Onnano nmaannx 3aMeTHaIx 
namenennii npn ATOM He o6Hapymmaocs. 

3aTeM 61Ann cneaanm paa.nn-qnme H3MORBHHH B pa3Mepax H cDopme Tpy6an, 
noTopan cnyntnna RCT0'111HICOM 11Cllgitoro meTaana nJUI aneaTprpaecaoro pa3pana. 
Ho °TROD:WHICH HOHHOTO Toaa K ToTiy, nepeHocumomy KaIIJIHMH, mem:pawl. worn, 
maao, XOTH na6nionaaneb nenoTopme kinTepecame namenenna B yraoHom pacllpe-
genem H cnenTpe reomeTprelecnnx pa3mepon naneab. 

1) Ilog egrummuim FICTOMIHROM nonvimaexca ogua xa3rm3xpeaE Tpy6Ka.-- Hpum. pea. 
5 3axaa J■8 48 

tpyroe HccnegoBaHHe BRBEBTano B ce6ll HogaBnemae BTopllqamx anexTpo-
HOB, RoTopme MOT BepHyTacll B Tpy6lly IICTCPIHHIta H HarpeTB ee. CeTICH, 

sclionmoBanume BJ151 HogameHma BTHX aJICRTp0HOB, npll HpHROffteHHH COOTBeT-

vrapoukxx HallpsulleHllii CMOIROITHFI CHHataJIH HOJIHEIR TOR upllmepao To 30%. 
HollaBneHlle BTopllsaux aaeltrpoHoB oxaaano aameTHoe Hal:make na TemnepaTypy 
Tpy6Tur HcTo‘nunta, Horopall Tellepb yaw H upn BLICOKBX BOXVIHElaX HOJIHOTO 

Toxa HO HarpesaaacT, Boxpaclla, H-BHOBb HameHeHlle OTHOMOHHII HOHHOTO ToHa 

K TORY Nallem. 6wio Hematurreamaam. 
HecmoTpll Ha TpyllHocrll, yKaaaname Hume, molluTo sucHaBaTB HexoTopme 

coo5palloHHH 0 gsHraTellamax cllcremax Ha THateRLIX -qacTrmax. Ha 43Hr. 5 
Balla csollica HaH6oBee llarepecHarx Hapamerpors. OcHosHoe cooTsoraesHe mollBy 
ycllopHionplla HOTOIlltHaROM, Tllroit H OTHOCHTeRbHOR mHpHHoaT gBIOCIITOJITI He. Ba-

BlICHT OT gpyrmx nepemernmuc BenruTHH [31. 
rpactIllx nocrpoea C yrierom Toro, 'ITO JIHHHH HOCTOHHHOTO Toxa rEpH Bagan-

Hom yllenT,Hom HmTryince BepTllitanBum. Ha cliHr. 5 noxaaartm Tamlle oTsomeHBB 
aapllga K macce H llHallaBoHH lloaTuax TOKOB llJla Tpex B03M0atHbIX 3nax4ennii 

ygensnoro HMuyaLca: 1000, 2000 H 5000 cex. 
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MCT091-11111C 11na3mb1 C ocwinnaippoumimu 
aneKTpoHamm 

P. F. Mettepau0, 

HCTO.THEIR naaamia C ocrcaaunpylonuamn aaemponamu TIMOR/ MT =arum mammal:La 
nyqox c RellTpaamaosanasna o6semnum aapugom, npumemunail ;via xocma‘zecitux genraTeaeil 
C maaollTHroE. llyaox imam& EBHHeTC11 nekTpanuaosanuram IIO oftemnomy sapHay H Be 
Tpe6yeT exeneusin aaempouox aaa Brapaanusanux aapsukox. Taxa( HCTO‘IRIIR naaaura mien 
H pnu apyrnx npeMMymecTB. Tax Rax OH upeacTaaaaeT co6o11 Tun xcTomunca C aaexTpomaoil 
6om6apxupouxoft, TO J11060f1 maTepiaaa, xoTopull momeT 6TIm acnapen upx upnemaemux Tem-
nepaTypax, MCGROT HCHOJIBBOBBTBCII B nem B Ra,xecTxe pa6o-sero Teaa. Tax, B uccaegoBaTeas-
ClUIX aa6opaTopnux alOnailTex xopnopeihnu* licuormaosaau reaxii, neon, apron, 
RpHITTOH, aaoT, Boxopou, pTym H yraexucaraii raa. Epome TODD, Taxa HGTOVICHR moaceT pa6o-
Tam B unipoicom unauaeone ananenuft yAeasnoro TukurynLca upn gocTaTosuo IIOCTOHHBOM 
x. u. Ilocaexnum H , crriesnuno, nan6onee same:um upenmynkecTxom Hangmen BO3MOHMOCTS 
pa6oTra acTommta B ycnosunx Refurpaanaosannoro npocTpancTsenuoro aapuga, T. e. upn 
nyaesom pesyawrupylonkem Toxe, amnrrupyemom IICTWIEHROM. 

kIccaeAortanue pacupegenenna noTeuguana B IICTO‘IHHRe H aneprna nonce, ncuycxae-
11111X HOTOMHEKOM, 61aao uposeaeno C nomonpuo aonaoa Ilaurnuopa H marnamoro anannaaTopal). 
14cToRmex gaeT HORBIA TOR B necaoasxo amnep upn anepreTugecHom x. n. ;:k. 25%. 

• 

IIPII1141111 PABOTIA 

pa6oTm HCTO‘IHHH3 nJIa3MaI C OCHHJIJIHpylonvimH auexTponamn 
unalocTpHpyeT 43Hr. 1. 

0 R r. 1. Ifo4nrypanuar aaexTpogoa B paapaae Mum:tura. 

Ito4urypannu anexTpouou Taxan Hie, nal( B pa3puge Ilerumura [1, 2]; 
o6a nnannupucecnnx anexTpoga HaxoguTcu Ha ogHoft OCR C naTouom, aMBITTn-
pyloinum anexTponm. 

Repine/1 nnnungpncecxnu anexTpou (3a3emnernme xonano) H xaTog naxo-
UnTCH IFOIk HyJIeBbIM noTeffnnanom, a nenTpaammil TusannupucecEnit anexTpou —
Hog iloaoutuTeasimat noTennnanom. Axcnaamioe manurrHoe none CO3AHOTCH 
Happlatum COJIeriosgom. 3nexTpOHM, DMIITTEpyernae xaTouom, yotopHIOTCH 
HO HanpaHaeruno x HOJI0HUITeaLHomy anogy, ognano axcHanmoe marnnTHoe 

AnaanaaTop, noarionsuorquil oupeueaam Hommeciato asumenna =Jan-ulna.— 
Hpum. pea.  

none npanyntuaeT FIX Altura -rhea Ho TpaexTopnsim, napanneamaam OCH ucTon- 

MUM. HosTomy 33I01{Tp0HEI He nepecexamT MaPHHTHbIX CHJIOBEIX JIHHHI3 HOJIH 

ne gOCTIMUOT HOJI0HillTeJIBHOPO anoga, rge OHH uOJDRHIS 6bIJIH 614 co6npaTacu. 

anexTporm npoxogaT cepe3 anou H samegnsuoTca nonem meaqy 3a3emnen- 

HUM anexTpouom H anouom, rue OHM Tereucyr cum mineTucecxylo aseprkno ycno- 
pluoTen °Ilona B o6paTHom nanpaHnennn nonononensnomy anogy. Taxnm 
o6pa3oM, BaexTponm HOJIe6JHOTCH BJJOJb OCH ECTO‘IHMIa H yuepatusaloTcu MOTOR- 

Amanbaoil 'mat, o6paaoHannoil nononoTreamnim nanpuntermem, npmnoutenamm 

K anouy, H ancnanbnum MarHHTHBIM =nem. 
ECJIH B HCTO•gliHH BBOAHTCH ra3 noTc gOCTaT0x1H0 HH3KFIM Hamesuem (nopuuna 

XXX pm. cm.), Tax ',ITO cpegaun unnHa nyTH CB060)AHOPO npo6era 3JleItTp0HOB 

npesocxounT pa3MepM HCTO,IHHIta, TO DJIeHTpOHM 6ygyT npouonniaTh HOJI863.Tbal 

(OCIIHJIJIHp0BaTb). Ounaxo B 3TOM cnycae 3JI0ILTp0H11 6yuyT CT3SINHBaTbCH C aTO- 

mamn rasa, H Tax Kan ux lumeTxcecxan aneprHa nplimepHo paella noTennaany, 

npunontenHomy R Dnempoykam (OT HeCHOJIbItHIC COTeH 	 BOJIbT), TO ona 

npeemcnT aneprnio, Heo6xognmylo Ann HOHH3aHHH rasa, B pe3yabTaTe cero 6yuyT 

o6paacenaeaTtca nap& HOROB. Tax Kan sapag HOHOB npoTneonononten aap eaeT agy 

anewrponos, anexTpunecxoe none, RoTopoe ycxopneT anexTponm ygepatn 

HX B HOT0IIHHaabHOil HMe, 6ygeT 3}HelITHp0BaTb HpOTHB0110JIWEHO aapfuxeumae 

HOHbI H3 IICTWIEHlta. CTOJIKHOBeHH3 1  ocnnannpyxnnnx anexTponos C aTOMaMH 
rasa nprnsounT B xonecHom enure x unclxbyann anexTporms nonepex axcnansnoro 
marnnTHoro Hong anouy, rue OHM co6npaioTca B Taxkuu nyTem 3ammxamT 
aHourtylo nemb. Ilea Hopmaamnix pa6ocnx ycnosnnx anexTponsmil TOM Ha anon 

FIBJIHeTCH B OCHOBHOM HOCTOHHHI,IM C ne6onmaoft HO BOJIIPIIIHe nepemermott 

cocTanacnoineil. 
1£011CTPYKAIDI 

KOHCTpyKIIIIII anexTpouos noxasana Ha 4iir. 2. anexTpoAbx COCTOFIT 

oxnancuaemmx Houort megnmx nnannupon unameTpom OMOJIO 51 .n.u. Cnnpanbno 

ID II T. 2. 06untik Bug CTICTOMII aaexTpogoa 1101.04HHI{a naaamu. 

namoTanmail xaTog 	el:masa. Pa3onousogurgan marncTpanb, cepea noTopylo 

pa6ocee TeJI0 BBOAHTCH B HCT0,111111t, pa3men(aeTcH nenocpeucTsernio HOT[ xaTouom. 

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



Hemourtux c ocIfunatupyroutuAtu anenmponamu 69 `70 A. Hcmoultuxu uonoe 

   

axenepHmeHTanEnam aurrapaTypa noxaaana Ha clutr. 3. Conan°Ha, coagalon(Hil 
axcHansHoe marHHTHoe none, paamernaeTcH Boxpyr HCTOr1H1111a (cripaBa). CTex- 
.7131HElaH BaxyymHan cacTeMa BHT(Ha B aaaope xaTYHlex coneHonna. B neBOR mama 

CD a r. 3. Bag alccuepilmenTanbadi yeTaHOHHH. 

yeTanoBaH HaxonwrcH oxnancgaeman zonon mmenb, Ha RoTopylo HanpaBneH 
unaameHinan nrrox. He5onbnaoe oTHepcnie, npocsepneHHoe B mumeHH, CapaRT 

/2 
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8 
• 

E 6 

o 4 

2 

58 116 174 232 290 348 406 464 522 580 
MO2HUM1106 none 8, w 

.1 1.1  
0 	50 100 	200 300 	500 700 900 
17,001138egeHlle MOCC61 HO 3H8p2U19, 35. -  OM. e8 macro! 

43 a r. 4. Pacupegenealle HOHOB no aomriecTay gBHHCOHHH. 

Haupamerme B ac7o.nuie 202'6; mamma pagxyc HpiumaHm 76,2 MM. 

11J151 oTBona gacTH nonagaionnix Ha Hee HOHOB x marHHTHomy allanHaaTopy. 
MarawrHoe none, aHanHanpylornee 110H131, coanaeT C-o6pa3rnai anexTpomarHHT 
,(cneBa). 

HCCREAOBAHRE liCTOIMIIRA 

Ha 41Hr. 4 nmccTaBneHo pacupeneneHHe HOHOB no nepeHocamomy Tom 

nonrorecTBy grunneHHH, nonycleHnoe Ha marHHTHom allanHaaTope, xdropLni 
HcnonbaoBancH Ansi onpeaeneruni aHep- 

306 	 SHH H maccm HOHOB, ,311111TTHp0B3.HHIJX 

113 HCTO‘IHHKa. HpH pa6oTe c Bonoponom H 

THHIPTH11% ycnOBHSIX onirra HOar4eHb1 

250

' 

	 TpH maxcHmyma HoHHoro roxa. Tax x.ax 

	

/ 

	

eCTeC TBeHHO npennonomam, vro HOHLI 

ycxopsnoTcH B OA 	 JI HH% H Te% ate HOH% 

HCTOxIMIlta, TO MO1IIHO cnenam BLTBon, *ITO 

TpH mum COOTBeTCTBylOT TiacTunam C 

/ \ 	3TH% Tpex 1111HOB IlpHIDITb paBnumH 1, 2 

onHort H Toil me aHeprHeti, HO paanrumm- 

	

/ 	MH maccamH. ECJIH BeninHum mace nnli 

50 	// / 	

■\\\\N\ 	
31113310TCH npmmepHo paBHNMH, xax Holm- 
a 3, TO alleprIIH Tpex annoy; qacTHH (ma- 

c  

c  \ 	

aaHo Ha cloHr. 5. TaxHm o6paaoM, auep- 
Ina HOHOB, pmexTHpoBaimmx H3 HCT04- 

HHIca, MOHMT 6MTI. nprunicaria onHoil H 

c 	 TOR Hie cHcTeme ycxopHronixx Ilona. 
/  

120 	140 	160 	180 	200 
3HepzuR. 30 

no aaepraaa. 	 HanpinneHHocTL anexrprmecitHx Honer', 
'1T061,0 onpenenirm noHcrmryparnno H 

fDar. 5. Pacupeaenerine HOHOB 

0—Ht; ❑ —HI x 2; x —Ht. 	 ycxopsnonmx ROHN, xpome H3rIeHHH 

BueprEH HOHOB IIpH MX coyaapemnr C MH-

limas%) nocae ycxopeHHH, nOna-CHO 6bITb npoBeneHo erge H BonampoBarme BHyTpH 

• CTOr1H1111a awl nomoupit aoajka .ilaurmiopa. 06pa3eik nonygeHHoil npH nom xpHBoft 

noxaaaH Ha clarcr. 6. Bemoans' xpuBaa as ocnHanorpamme, CH5ITOia c axpaHa aByx-

nygeBoro ocHHanorp4a, npeacTaBnaeT BonsTamneparo xapanTepHcTnxy wren-
Tpouposoinnnero aonna, nomergenHoro B naaamy. floTeHnHan, npH RoTopom 

0,025 

17omemoan 
7717O3M61 

1:2 -4075 

-4100 

-41250 	50 	100 	150 	200 	250 
flponomemeoe monpftmeHue, 6 

CD a r. 6. THHOBB5I aoagoaaa xaparrepitentaa. 
30aa axamerpom a AnaHort 1,524 A.A. 

Ha aoHne HeT 'mica, HBafieTCH noTeHHHanom Texyrneti nnaamm. HinxHan xpaBan 
Ha•ocgunnorpamme npeacTaBnHer norapOpm BonsTamnepHoir xapaxTepHcnuna 

H nonygeHa anexTpoHlimm npeo6paaoBaHHem c HcnonbaoBanHem norapwleaH- 
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160 

,,o 

80 
Kama() 

MULLIeHb 

ZO • 	 4•
11 	 60 

Poccrnontfue no ocu. Cm 

(1) H r. 7. Iloreracnan naanna B IICTOMBIRe C ociAll.m.inwporrvimH 
anewrpounig. 

p— V pacmenioe; 	 Vp  namepeRnoe. 

3039A4/70HH619 
/(017b140 

AHOOb 

Hcmonnun c ocqu.aaupwoufumu mexmponamu 	 • 71 . 

riecHoro ycHamTenH HanpmHeHHH. Ho cDopme aTa HpHHan nogo6Ha Hpm3oft xapaH- 
TepHcTHHH aoHga JIaHrmlopa H COCTOHT H3 AByx HIMMEL% JIM11111, COOMIHOHHLIX 

nepexogHoit KpHSOg.H3MeHeHHe HaHaoHa HpEmit IIpOHC%0KHT npH noTeHnHane, 
pannom noTeHnHany nnaamia. HaHnoH aongonoft HpHnoit npH HanpmHeHmix 
Hume noTeHnHana unaamm nponopgHoHaneH alleprHia aneHTpoHoH. 

PeayaLTana 3011)10BLIX HamepeHHA BROffb ocesoia neuTpanisHoil JIHHHH HCTOII-

Hruca gam.' Ha climr. 7. OceHme nonoateHHH HaToga, aHoga H aaaemneHnoro Honaga 
HO oTHomemino H rpacImHam pacnpegeneHHH noTeHnHana unaamia notaaamor BHH-

3y. HoTemwaniil ILT133MI,1 II0J1r13.10TCH gaymH paanHITH}amH meTogamH. Iipm3an 
pacupegeneHHH noTeHnHana, o6oanatieHnoro Vp (H3mepeHHoe), upegcTanaHeT 
HoTeHHHan nnaamm, nonyqemmii npH HcnonL3oBaHHH H3.110MOB HJIH nepexogon 

B .norap4mn-qecHoift BoabTamnepHoR 3oHgono1I xapaxTepHcTHHe. Pacupegenemie 
noTeHrmana nnaamm, o6o3HarieHHoe V p  (pacrieTHoe), npegcTaanHeT co6oil noTeH-
'wan Texyrneil IIna3MSi C FleTom nonparty m Ha Hamepemmo TemnepaTypy aneH-
Tp0HOB. COOTBeTCTBIIFI menzgy 3THM11 Hp1IBLIMII )OCTKTO'ITIO, rITo6bi onpegenaTa 
HononteHHe H HanpmHeHHocTs anexTpIrcecHHx noneii B HCTOgHHKe. Pacupegene-
Hne noTeHHHana B naa3me geticTnnTearzao nogTaepazgaeT cymecTsoamane noTen-
nHansHoit 331E1 gaff anexTpoHoe B 06nacTH nononcHTenbHoro aHoga. Iipome Toro, 
Ha OCHOBaHHH HamepeHmax noTeHHHanon TIJ133MIS monteT 6i,ITb yeTaHOB.71BH mexa-
HH3M upoIecca, HoTophai 1103BORFIBT 113BReltaTb aTIORTpOHLI 113 HCTO‘IHHIta H  Heg-
TpanH3OBaTb npocTpancTHeamaii aapsij B nytme naaamm. HOTBED:M.1K HJ13.3MIA 

meRneTcn OT Hynes (14J111 noTeHnHana 3BM.11H) Ha HaTme (Ha clPHr. 7 cnesa), gOCTH-
raeT noTeHHHaaa aHoga H ymeHmaaeTcH, Ho He HoanpamaeTcH H Hynesomy noTeH-
rmany B o6nacTH 3a3emneHHoro Hoasga Ha amxoge 11CTOr1HHKa. anexTpomil, 
Hbixogamlle H3 HaToga, ycHopsnoTcH go nonnoro noTeHrmana, HpHnonteHnoro 
H HCT0'111HRy, H MOTyT HOKIIHyTb 31CT0 ,11111E, Tax Halt OHH He TepmoT BCeg RHEI8TH-

rfeexort aHeprHH Ha maxoge H ameHTHpyloTcH HmecTe HOHaMH. Roma B nnaamen-
Hom irrme ycHopmoTcH mo aHeprHH, panHoil pa3HOCTH memgy noTeugHanom nnaa-
ma! B o6nacTH maxcHmyma (noTermHaamlaH Jima) H noTeHnHanom Ha staxoge 113 

H CTO4HH113. HHHenmecHaff aHeprHH 371e1{Tp0HOB prima paaHocTH memgy noTeH-
Tmanom traaamm Ha imixoge 113 HCTOYIHHKa H noTeHnHanom aemaH (Hynem). 

72 	 A. Hcinotutuxu uomoe 

BbIBOALI 

PeaynaTHpyloamil TOK 113 HCTO‘IHTIRa, pa6oTammero upH ye.110B1151X, Hogo6- 
HES% HOR333HH1,131 Ha fl9HT. 7, 6ml IHCTO oTpxnaTensuram. 4-ITo6m g06Y1Tbeff pa6oTm 
C Hyaena/I peaynbTHpyionmm anteHTHposaHmim TOICOM, noTeagHan mann,' 
Ha nmxoge II3 HCTOi1HHKa HOHMKaRCII. Ha 411r. 8 HCTO‘IHRK noHaaan BO spew' 
pa6omi. IIyioK naaamm HannexaeTcH 113 HCTOrIHHIta (cnpasa) H co6Hpaercsi 

Ha oxnamgaemoit nogoil mHmeHH (cneea). Hommit TOR oupegenancH Hail Rano-
pHmeTpxcieumm cnoco6om, TaH H no noTeHnHany cmemeHHH, noganaemomy 
Ha MICHIellb gaff OTTaKRIIB3111f1 anexTpolloa. IIKOTHOCTE. HOHOB paccIIHTbmanam-.. 

cp H r. 8. Pa6ormuutil HCTOHHHH rrnancht. 

HO Hamepennoii 11.110THOCTH HOHHOTO Toxa H cnexTpy cHopocTeil HOHOB, nonyseH- 

Homy HO KaHHISM ()HI% 4. IIKOTHOCTS 3KORTp0HOB B nruie mllaambx Hamepanacb 
"tax cnoco6om mmtpoaonnosoli pagHoTexHHHH, Tax H 3ongamH JIanrMIopa. 06a 
HamepeaHn noHaaanH, 1TO HKOTHOCTI, 3JI0RTp0HOB 6sma paa ILTIOTHOCTH HOHOB 

B upegenax TC1HOCTH cgenammx Hamepeuzit. BTO paBOHCTBO 1103B03IFIBT 

ram, ,aTo npocTpaacTnemuffit 3apng B nycnte oTcyTcTayeT Ti TOI1 naaamm 113 HCTOrl-

rma He 6ygeT orpaHlmeH maHHHHem upocTpaHcTnermoro aapHga. 
14CTO‘IHIIR pa6oTan C TOKaMII Hyrum 6onee 5 a H Tarok B HOCROKLE0 rpammoa, 

HoTopaH HamepHaacs manTHHHoHoti mmaeHmo gallTeabHoe BpemA. Lira go 
4,5 r 6mna HamepeHa B TegenHe Hopolaoro nepHoga. Ha ekHr. 8 noHaaalt HCTOrIHHR, 

pa6oTaiomHii Ha aprone; gaanenHe B KaMepe —10 -4  .nt.nt pm. cm. IIpH TORaX aHoga 

H HaToga 7,5 H 6,5 a cooTaeTcTHeHHo allogHoe HanpsmeHHe palm° 200 e, axcHanb-
Hoe marmaTHoe none 1500 cc. Ygenbmilit manyaLc naaameHHoro urma pm:lea 
--2600 cen. 

B IICTOrIFIHRO yeuerauo IICHOKb30BaKHCI. rearrii, MOH, apron, KpHIITOH, 330T, 

Bogopog, pTyTh H yrneHHcamil raa 6e3 HameHeHHH ero HoHcTpyHHHH HaH pa6o- 
qHX napaMeTpoB. TaHrfm o6pa3om, npn Tex ate JaCTO,THIIRO II cHcTeme anepromiTa- 
• aamemm pa6oiee Teno, moamo nony -gHTT, HamertenHe ygenbaoro HmnynEca 
B 10 paa. 
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Iicmoutaux c ocquicaupyloufumu anenmpoxamu 	 73 

113MepOHHISil ameprerwiecKmii K. H. 	HCTO,IHHKa HJIH °THOU:WHIM BICOAHOil 

MOIHHOCTH K mmrrermgeemoil aireprmm firma upm oyakecrayrorgeii moimimirypaium 
COCT333JIHOT ~25%. 3gecb HO rurriamaerca MOIRHOCTL, norpe6oaa am' 

coaemoaaa H maToaa. B Aanmiefunem upeamoaaraerea mameprab aoacialcammemr 
HCHWII,30BaHHH pa6o=rero reaa a HCTO'IHHKe mama' H mccaegoaam 
CHIINteHHH uorepa MOIRHOCTH B HCTO‘IHHIte. MOHCHO magewmca, 11TO 3TH mccaeao-
BallIDI aaayr B peayabrare npamepmo agooe 6oaee BLICOKHigi o6ocka'8 K. II. g. HCTOg-

HHII3 upm HH3KHZ H cpearnix ygeaLmmx mmnyascax. 

JIHTEPATYPA 

1. Penning F. M., M o u b i s J. H. A., «Eine Neutronenrohre Ohne Pumpvorrich-
Lung«, Physica, 4, 1190-1199 (1937). 

2. Meyer and R. G., Jr., Brown S. C., «High-Current Ion Source«, Rev. Sci. Instr., 

30, .3\r2 2, 110-111 . (Feb. 1959). 

Teopmg HOHH0171 3/414CCI114 C nopmcndx cpeA 

F. M. Ha3ap.ru, F. Illertmott 

110EHTHe JVIHBEI TH4cDy3ini Ticuoni.syeTcH Wig Toro, qT061.1 upexcxasam OTHOMOHHE 

uncna aTOMOB Exenoulloro meranna x ulicny. Honoa, HcnapincugHaca c nosepxHocTH nopiacTorc 
Hon4pama. HeiTpaarzarlm Hcnaperatem HaasniaeTcH Hciaapeinie c oTicpuToil nosepxHocre 
smarrepa H Hcnycicainie HenocpeacTeeinio H3 oakum nop. Hoene) Hee oirpexenHeTcH Kau OTHO-

mesue ofisemHoro HOTOlta K nottepxHocnicesy Ha imixonax H3 flop, T. e. 

)13i,oc 	( :a  ) 2 ' 

rxe a — panHyc no p; Aa— A i as p;THIRDysint. 3Ta RnHHa impaucaeTcH nepes Roacixfunniein 
nosepxHocTnoil xrubbrsian D. H 'Tenni Ta  Trpe6LisamtH Ha nosepiniocTH ap;cop5HpoHasean 
aTOMOB rikenouHoro meTanna 

A a  -= (Ds Ta) 112 - 

Oneinui nng nem' Ha son4pame Itaurr cnexyloraxe BOJIIPTHEEI: Aa(1000°  K) = 650 4lIC.44 

Aa  (1600° K) ----- 2 .44X4t. 3To yicanniaeT Ha HeofixonTimocis spit fionee Hum= TemnepaTypa; 
Timm, now C minipoiramin paamepamH. iIBneHHe, npoHcxoxfunee Ha HoluT3Hpyionkeil noeepx 
Room, HccuegyeTca C genmo oripexemeHHH nyuniax ycnosnii pa6omi H BM6opa onTimiain,Hori 
paccToirxecH meacxy nopasm gag gocTHateHHH BLICOMIX unoTHocTeii Tone ripH Heaaa‘nrreummoi 
HeliTpanmion HcnapeloaH. Hoicasaao, ‘ITO HOJAWIa nonnuia o6ecneunsaTis Tamil yporiein, 
xoTopom nosepxHociraoe noxpsrrHe (cTeneHa sanonneroni nosepxHocTH) B o6nacTax, HaH5one 
yikaneHniax OT Hop, BBaileTCH AOCT3T0,1HEIM, ‘IT0611 3111HTTHp0BaTI, HOHEI C HAOTHOCTLIO HOB 
Horo Toxa, oupexenHemoil npecTparicTHeinebin sapfixonct H cooTsercrsylimmeit 1113H.30H(OBILOff 

Hanpinnerano H AnHHe ycHopinoinero mpomemeynta. Ha amisrTHpylorgeit nosepiiHocTH ()THOME 

afle HeliTpansTio Hcnapeinioili itominmenTia x DIAHCCIEH HOHOB onpexensieTcx cooTHonienae] 
(1/24)(2//A a) 2 , rxe 2/ — paccTounae menay nopamit. Ha nuon:iagfrii, xoTopme JIHT310TCH pa6c 
glint Tenom HenocraTouno, nosepamooraoe nompraTme naaaeT oueria 6Licipo C paccToinniend 
cnexoeaTeasno, gitogysini nesusi B HenopHoTylo o6nacTr« m:wpm:went HO HomeinaeT HOILEITHEL 

orpainrueHHH 3141:Heel-la HOHOB JSJu ynyuniernia Hoution 011THEH cTporo onpegeneanoft o6nacria 

BBEAMIIIE 

Baum noRa3amo, 	 napoa 'gem:Immix meraaaos Ha ropame 
noeepxmoent meraaaos C Bracomort pa6orotiasixoaaaaaaerca BHOJIHe gocrarosuo 
gaa HCHOJII,30BaHHH DTOIO nporkecca B oaexrpocrarrprecmax CHCTI 

Max [1]. Ogmamo noapreame upm6amoreabmo oamorranpasaerrooro uputa HOHC 

C BEICOKOR cRopocrimo noroxa macas era= cepseaame irpo6aembi B CBH3H C nox 

=reit meifurpaarmnax irapos uteaarromx meraaaos Ha ropariym nosepnrocrb. 06me 
aapaaamm meatay momamm H Herrrpaasmaavut aromamm, yrerilta menommamporiammu 
aTOMOB Ha BLIZCOIIHISX orsepermil H T. II. npegeramamor co6ofr re megoerario 
Horopme °smarm c cymecraosaamem amcoltoro aaaaeama r[apom meacornoro mera; 
aa B yciIOpsuOmeM upomeacyme. lloaromy meo6xoammo ma6erarb mcuoaLaosairr 
yerpoticrm c (TppoIrraabmoil noAaxleii pa6ogero reaa. 

143POTOBJP3HHO HOpHCT011 BCTaBKH H3 meraaaa C BLICOKOtt pa6or08 BLUM; 

paccmarpmaaaoch HCX0/IH H3 ygo6ersa mmegeruna napoo igeaormoro meraaaa 
TLIJIBHOit CTOpOHLI ammrrepa. ECTeCTBOHHO, nepexog K raxoft Romerpyrtrkmm 33111 

repa rpe6yer mygeirma amaeamit, He Berpe.ialourmxca B cariae upamoil mogall 
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Teopua uounoti amuccuu 	 75 

Heo6xogHmo HecnegonaTa nponecem, B peaynbTaTe EtoTopmx ntenonHoil meTana, 
nogammal C TIVILH0f1 CT0p011131 HJIaCTIIHLI H3 nopHeToro maTepHana, npoiigH nepea 
nopm, goeTHrHeT BEtenmeit CTOpOHLI ILIaCTRHIS, rile momeT HpOlICX0HHTI, ero HOHH-

swum. B 3TME HCC.110A0BaHHFIX Hanumo poaL Hrpaiar xapawrepHeTHRH nosepx-
ifoeTHoit mHrpartHEt agcop6EtpoHaHHoro inenonnoro meTaana. IlpegeTaHneHHaH 

TeopHH FIBJIHOTCH nontantoft 06TD5ICHHTE. (1)awropai, RoTopme HHHTylOT Hm6op 
oupegeneHaoro pa3mepa nop H paccToHHHH meHtgy HHMH HJI11 HOCTHHteHHH HMCO-

HOr1 HJIOTHOCTH HOHHOTO Toxa npu MHHHManb11011 HeilTpaniaord 3MHCCHH. PaCCMOT-

peso TaRme BanHane ocsolmax napameTpoH pa6oTm HcTonEunta: TemnepaTypm 
.3mHTTepa, gaHneEnta noganH napos ntenonHoro meTanna H yexopEnontero HanpH-

HteHHH. B 3ax3itonenne HeenegyeTcH BO3MOHCHOCTI,  orpaaHnenitH DMHCCHH HOHOB 

TonHo onepneHHoft o6HaeTsto, TITO npegeTaHnHeT HErrepeegJIHyaraineaug HOHHOA 

OTITHHH nyTem pacupegeneHHH Eto Beek HoHepxHocTH amHTTepa tapotinumposarramx 
.3mHTTHpylom;lix o6nacTeii, nepegytontEuccH C ynacTxamm, He o6aagatornlimm 
amnecHeit. 

JABIDIZEIME IIAPOB BRYTPU 110PFICTOrt BCTABRII 

HaH6oaee BeposiTHo, 'ITO aTomm uteaonnoro meTaana 6ygyT HOHII3HHOBaTbC51 

He Ho Hpemsi upoxontgeHHH nepe3 EtHyTpeHmoto nacTE nopneToft HeTamtH, 
a TOJIbhO nocne gOCTIOROHIDI HapyHtHoit nortepxHoeTH, rge coneTaloTeH Heo6xo-
gHmme ycacamin HeHmeottoft cTeneHH aartonHeHHH nortepxHoeTH, o6eenenHnalontert 
Hmeoxylo pa6oTy maxoga, HHDJI1FDIFIyeicopsuoukeroIIOHH. lloaTomy eCalt B peayab-

TaTe TBIJIBHOPL 110)2{H,TH MbI CTHOMIIMCII 110J1yRTITb ROHM, TO IIOTOK IROJI0.1110TO meTan- 

.na Eta Etmxogax 113 nop goa}KeH B OCHOBHOM HpHErnmaTb (13opmy HoHepxHoeTHoii 
mxrpagHH. Bunt B garnioft Hope, xpome HosepxHoentoro, HmeeTcH erne H 136%em-
Emit noTox ntenonHoro meTaffaa, TO OH 6ygeT npogonatam gmaraThcH 113 pacnat-
patonterocH Hmxoga nopm 6e3 noEntaartHH. Ilowromy nepHaH nacm pa6oTm nocHH-
EneHa aHanHay ripoieccoB TenenEtH B nopax, T. e. HEtyTpH noplleToil BCTaBHH, 

onpegenentmo TattHm nyTem npsimmx noTepb napa B nopax B 33BHCHMOCTH OT MX 

paamepon H TemnepaTypm. 
IlpHatuan mogenh eTpyitTypm nopHeToro ElonscDpama COCTOHT 113 gIIIIHMAX 

napa.unenaHmx Tpy6ox glIJIHOR L 11 pagHycom a. floTox EnyTpEt Tpy6HH npH no-
eTommori TemnepaType BCTaBKH geatsTeH Ha )Be nacTH: o6T,emHoe TeneHHe aTOMOB 
ra3006pa3Horo EnenonHoro meTaaaa, TtEalni)yEtgupytontHx nog gerteTHHem rpagneH-
Ta EtaHneHHH dp /dx (o6T,emHaft 4a3a), H nosepxHoeTHoe gsnnteHEe, rge glicD-
Icloyartut Hgoab nosepxHoent eTetutH HgeT nog ]IeHCTiaHem rpagEteHra xoHneirrparomi 
da Idx (nosepxHocTnaH cl)a3a). Mal moHtem HanHcaTb ypaBHeHne linygeeHa l) 

ARA pacxoga ID , nepeaocHmoro • o6•emHoll 4a3ort, 

	

8 	na3  	dp 	 (1) 
3  (2nmkT)1/2 dx 

ypaHHeHme gH44:Iy3HH gafi paexoga /s , nepeHommoro nompxHoeTHoik 4a30ft, 

	

Is  (x)= 	— 2aaD s 	. 	 (2)
dx 

OTHOBIOHILFI (1) H (2) gatoT 
ID 	4 	a2  dpIdcr 

— 3  Ds  (23unkT) 112  

IlpegnoaaraH HaaHnHe nottaabHoro patmoneeHH, CBH3b meHtgy o6eHmn diaaaamn 

nonynum, HCHORb3y11 H3oTepmy a7Ieop6EtHH, p=p(a, T). Tax Hatt Haxyym y 

1) Mu acnoaL3yem claopmyny RHygoeHa, Tax }tax EtnTepeepontne aaC Aasneautt nom-
rO,M0 HH31H, ,T1.06ig CMITHTL, tlTO M1.1 umeem cuo6otntomonettynapHrat HOTOH, T. e. Henxtraria 

rryrn ceo6o1noro npo6era anonrrenrAto 6oamne ‘iem a. Ognano name npn raunom Ammer= 
moncer oxaaamcn, 'ITO 4iopntyny linyncena B cariae nopncTon cpegu cnegyer ymrionnrn, 
Ha (31c/16) [2, 3]. 

76 	 A. Hcmounuxu U01468 

xogHoro Ecouga Tpy6KH gOCTaTCPIHO BbicOK, MOSHHO paconerraTh oTHontemte., gaH-
Hoe ypartHeratem (3) gag ynacuta, 6J1113HOT0 H BLIXOJAHOR o6naeTH, HCII0J1b3y11 

ypaHneEtHe H3oTepmm B MIME! 

P  = a 
(21mikT) 112  

rile Ta  —HpemH npe6mHaHHH arroma EttenosHoro meTanna Ha nosepxHocTH B cny-
nae Hcne3atonte Tomtoro 110HplITHH. TaRHM o6pa3om, 

( 	= 4  a 2 	4 a 
}x.,,,L 3 DsTa 	

( 
3 Aa ) 

rge g.1111Ha gEt0y3HH onpegenHeTest Hatt Aa= (D sTa) 1/2 . Bo3moHtHoe HecooTHeT-
CTBIte DTOTO pe3yabTaTa B caynae npHmeHeHHH ero HenoepegeTHenao Etng Hmxog-
Horo EtoHna nopm MOM OT 611Tb 06yenoHaell0 HenpnmeaHmocTsto agecr, ti)opmyzu 
RHygeeHa Henegcnme 'Taw:mix atgexToH, a Taxace TeM, Arro noHEITHe ganneHHH 
B wroit To'JKe TepHeT CBOrl CMLICJI. OAHHHO B gerICTBRT0311,HOCTII Hmxog nopm HO 06o- 

3Hanea goeTaTonHo neut.° 113-33 expyrneHHoft cDopmm nacTEnt, orpaHHnEtHatoinzx 
ropy, H 3TO CBOJAHT 3HaneHHe yttaaaromx Hanle atgexTos x minatmymy. Boupoc 
O gaBffeHHII rannte momer OH333TbC11 BTOHOCTOHOHITSIM g711.1 peanwmax yenortnii 
B 06J1aCTH, rge eTenem, 3anonHeHHH nonepxHoeTH, a enegoHaTensEto, H Hasneime 

noggepatEtHatoTeH xpaiLue HH31IIMH, }tax 3TO HmeeT meeTo oxono suxoga nopm. 
Bee npHHognmme 3geetz, pacneTm ege.naHm npHmeHnTensHo K enynalo, Horga 

B HaneeTHe ntenonHoro meTanna HenonL3yeTcH Ete3Hil, a B RaneeTHe maTepHana 
C BEIC01101.1 pa6oToit maxoga — Honstfipam, Tax xax gag Taxoii HOM6HH311HH HmeeT-
ca nan6onbrnee xonnneento axcnepHmeHTani.max gafirmax. Ognatto game jIJIH ne-
311g Ha BoamDpame ItoacHuatHeHT nosepxHocTHoil gtHINDy3HH He 6m1 H3mepeH Anti 
T > 1200°  K. Jlanrmiop H Teitnop [41 HamepHaH RoacHnnutenT D 3  AJIH Temnepa-

TypHoro EtHana3ona 650 — 812° K H B pa6oTe [51 ytta3anit meTog, no RoTopomy 
D s  MOHSOT 6Ektn. paccnHTaH 3a npegenamn 3TOT0 gfiana3oHa. IlpHaHmaeTett, r1TO 

3TOT noaMongnenr onpenensiercn 110CJIMOBaTeabHOCTLIO gsyx Hpemea aampanin: 
epemenn aax[cepaum no upexpanteHHH ygepataHHH H Hanana HBFDHOHH/1 H BpeMeHH 
gintatertHH K 6.THatainuert npHaeratenneft Tonxe npe6mHatutH Hoene Toro, Hatt Amite-
time yaw Hanaaocs. B TO HpemH Katt nportece staxoga 313 nonyrann 33BHCHT oT o6paT-
Hort TemnepaTypm axenoneanHaahno, aasHeHmocTb nepexoArforo uporkecca °Ham-
eaercn 6onee cna6ort Et nportopEtHonanBua xopEno xsagpaTHomy 113 TemnepaTypm. 

IIpH HH3HH% TemnepaTypax axenorterEnHa.abHast 3aBlICHMOCTI, HB11110TCH onpege-
amouteft, a HpemeHem gintateHHH moatao upene6penb, HO upEt TemnepaType 

— 1000° K BpemR, aaTpanHHaemoe Ha nepexog, CT3HOBHTCH cpainunAlam C epeme-
nem npe6mEtaHHH. TaltHm o6pa3om, Hoene T = ,1600° K noacileDnAnenr D 3  110riTH 

He aamtcHT OT TemnepaTypm H HmeeT ananerme Ha noptigox Hnnte, nem HenannEta,. 
HaftgertnaH EtyTem axertolleratHanbHoii meTpanoatinHH gaimmx, nonynenamx Hint 
tumor' TemllepaType (Ta6n. 1). 

Ta6.4u4a 1 

T, °K TBIAx • 1013 , cen 'tnepex. 101 3 , 

cex 

Ds• 104, 
,A42/cex 

600 1100 11 0,016 
800 59 9,5 0,25 

1000 9,8 8,5 0,95 
1200 3,0 7,7 1,60 
1400 1,3 7,1 2,10 
1600. 0,7 6,7 2,40 

(3) 

(4)  

(5)  
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Ilpeglionontemle, HonomeHHoe B ocHosy pa6orbt [5], COCTOHT B cnegytorgem. 
Dante Horga aToM Hamm 3aTpam4BaeT 6oabmyto rtacTb ersoero BpeMeHH Ha ;Ammo-
HHe, nosymitH, TeM He meHee, oHaasisaioT Halimme Ha nportecc, coagaBaH cay-
gat-lame HaupaHneHHH ABHHteHHH H TM eamtam enoCO6CTByH upoI eccy nmptivamt 
co epertHeil AnHHOi cso6ogHoro npo6era, ortpegenaemoli mexcaTOMHLIMn paccToH-
H14HMEI B HpHeTanairstecHoti peraeTHe. 

ECJIH Hopfigott liacTurm Hone6aHvoli ynomesHoro aToMa ge3HH paBeH 10 12

-1014  cen-1  (TITO o6brstHo Ana Hone6aHHii pemeTHE), TO HpH 6onee BLICOKIIX Tem-
nepaTypax aTom sa spemH upe6smaHHH B no3yHme cosepmaeT Beer° HecHonmto 
Hone6aHHii, H Hpegno.nomeHrte o6 ycpenHatorirem BJIIIHHHH .nosymex momeT °Ha-
naTben comllitTenramm. OgHaxo IlaHrmlop [6] tapH HaytteHHH oTpameHHH aTOMOB 
.0T nosepxHocTeli egenan 3aHaHmeHHe, TITO CJIrlarIMAR xapaHTep ssaHmorteileTaHH 
yeTaHasaHHaeTcH measgy cocertHHmE aToMaMH meTanna pita 3a spemH, coeTasamo-
mee nHmb manylo g0J110 OT BpeMeHH, Heo6xo7Hmoro gaH coHepmeHHH egHrtHrmoro 
Hone6aHHH. game mutt 9TO Hpeguonontelme onpasgiasaeTcH HelIOJIHOCTLIO, MOMIO 

BHOCTH Honpasity, Hcrtonbaytt HeHoTopyro 66.11brayt0 130.1111T1111Hy T(.1131 epeguek AnH-
sbl  Hpo6era, ettancem, Hopmlita 10 mentaTommx paeeTOMEMA B pemeTxe. 
:3TO ysennaHsaeT D, B 10 paa, Ho Anima gwiteDy3HH nportoprtHoHanaHa Hopmo 
HsagpaTHomy 113 D „ H H03Tomy oHa yBeJIFFIIITCH llpHmepHo B 3 paaa. T-IT°611 o6oc-
-HoBaTb. 3T0 HpegrionomeHHe g1111 cayHaa Heataa Ha TIEICTOM Bon4pame (Hatt H B 6o-
.nee peananom cartae — Ha (a-pHanom», HJIH ottucaeHHom, Honmitpame), Mai rtpeg-
Honaraem BIA110.1111HTb Heo6x0rtms/rbie 3HcirepumenTat HpH BBICOKHX. TemuepaTypax. 

BpeMH Hpe6msaHHH Ta  6buto H3MepeHo [5] rtpH 6onee HH311% TemtrepaTy-
-pax, 'rem HpegeTaHnsuorgHe sneer, HaTepec, HO 3HcTparionsfitHH B 3TOM cartae 
He caonma, Tax Hatt HeT HHHattoro gpyroro HepHoga aagepacHH, 'Tome Tpe6yto-
TilerocH g.7131 Huxoga aTOMa c HosepxHocTH, twit -Hem HoTebutHan ancop6HHH HMeeT 
ropango 6onbraylo semmirty (2,83 86), -Hem 3HeprHH, Heo6xogHmast Trim smxoga 
113 nosymett B carme HosepxHocTHoft mHrpagma (0,61\ 38/ . —TOT 60JILIIIIIrl HoTert-
,101a.71bH11/1 6apbep HplIBOHHT x ropaago 60JIbBIHM BOJIHT111119M Ana spememr tape-
.61,13aHHH 

Ta  = 3,6.1014 exp(— 62+ 32 380/T). 	 (6) 

HonE3yHcb citopmynori (6), rtoartaem cnertylonlyto Ta6amty: 

T a6ituifa 2 

T, °K ta , cen Aa, Aocm. 

1000 45 650 
1200 0,23 60 
1400 4,5.10-3  10 
1600 2,3.10-4  2 

BBOAH B ypatmeHlie (5) BeJIIVIHHLI Aa  113 Ta6n. 2, Mai 110JITIIIM pe3yabTana, 
TEpt.thegeHme B Ta6n. 3. BeaHHHHN B cHo6Hax COOTBOTCTBylOT benIITnHHe D 9 , 
B 10 pas 6onbmeti, -gem upliBegenHaH B Ta6n. 1 gall 1600°  K. 

gallame Ta6n. 3 nottamsatoT, TITO ygosneT3op1Tenbable paamepm Hop Hpe3- 
131,PlailH0 ,1yBCTBFITeablii.1 x pa6ortei3 TemrtepaType, HoTopaH B CBOIO ortepertb °ripe-
gensteT unoTHoeTb HonyHaemoro Totta. HartpHmep, Tait Hats nna HoggepmaHHH 

Totta 25 ata/cat 2  Tpe6yeTcH Temiteparypa 6onee 1450° K [1], TO Hynurra 
llopta pagmycamH He 6onee mmtpoHa, ecall HpHmaa HoTepH HeitTpaarmax aTomos 
gonnma 6LITI3rtpeHeopeHtHmo Manor. flpH 6onee HII3RHX HHOTHOCTRX Totta H pa6o-
4nx TemrtepaTypax Br16HpatoTcH 3HaTIHTeJ11,110 6onbmsae pa3mepbt Hop. Heo6xogH-
MOCTb pa6OTM ripH TemuepaType, 6.11H3HOR H HpHTHHecHort 1301111TIHHO, KOTOpaH 

Ta6nutfa 3 

PaAnyc mint a, 
htltht 

Aorta (Teopenmecaaa) aTooloa Iteana, yzogairma Keno- 
cpeAcToenao Iepea Icaaanw nap B oonhOpame, % 

i 0 00°  K 1200°K 1400°K 1 600° K 

50,0 

C
o

 w
 0
  0

  0
  0

  
0
  

98 100 (99) 

10,0 57 	- 97 (77) 

5,0 25 89 (45) 

1,0 1 25 (3) 

0,8 1 18 (2) 

0,6 0 11 (1) 

0,4 0 5 (1) 

0,2 0 1 (0) 

HoTpe6Ha Alfa HoggepasaHHH maRcHma.abHoil IIROTHOCTH Totta, onpegenaemoii 

upoCTpaHCTBeHHaIM aapHrtom, AHHTyeTcH, Tatum 06paaom, He TO,III.R0 Ten.110131.134 

K. H. rt., HO H coo6pameHHamH 344eHTHsH0ro HCIL0j11,30B9HT151 maccm pa6cmero 

Terra H OCB060HtHerutH ycHopHTenbuoit Hamepw OT HeilTpanbH:bix aTOMOB. 
Tenepb yeTaHosHm 33BHCIIMOCTII gasneHHH H c3H3aHHofi C HHM cTeneHH 3anon-

HOHHH HOBeiMHOCTH OT AnIHEI HyTH Itepe3 HopucTyro scTatnty, a Tame Hentrcaumi 

110311101'0 pacxoga npH gaHHOM gaBaeHilli 3a BCTaBHOit. ilpH yeTaHOBHBBIeMCH pen-al-

ma HonHuit pacxog 
/ /,(x)± /8 (x) 	 ( 7) --.  

HOCT051110H H He 33.BHCHT OT HoopAHHana BHOJIL OCH Tpy6KH. 

BBOHH smpameHHH gd151 I a  H /8113 ypasHeHml (1) H (2) B ypasHerme (7) II HR. 

Terplapyg OT x = 0 go x = L HpH Haganbrtmx yCJIOBIIHX 

P (0) = Po ,  a (0) = go, 

P(L)=a(L)=0,  

Hafigem 

/--/* (1+ a), 	 (8) 

rge 

= 
8 	Aa3  	  PO 
3 (23unkT) 112  L 

3 Aga°  (2stmkT)1/2  
a =- 4 	a2po 	• 

flpH HHTerpHposaHHH Ho344HHHeHT ;:tHoDcityarirf D, CTIHTBJICH HOCTORHILLIM H He 3a-

BHCHBgsM cTeueHH 39110JIHOH1111 HosepxHocTH, TITO cornacyeTcH c macHaaanfaam 

Bbrrne Honometmem o6 ortpe;:tenmotgem BJIHHHHH mara HplicTannifstecHoit peraeTHH 
Ha cpertracno gamly cso6onHoro Hpo6era mHrpHpytoutero Hanoi. 3aMeTHM, =fro. 
ecnir 611 HosepxHoeTHoti ancop6HHH He 6uno, tronmun pacxog nepegasaacH 618 
HcHato-HHTenaHo o6i,emHoft 4:13.3oit, pacxog HoTopoit oupegengeTcH BenwHHHoil 

I. 

OgHaHo upu HanwHHH agcop6HHH goaH o&bemaoro H HosepxHocTaoro pacxogos- 

oolgem pacxoge °Talons He 0CTalOTC11 )10CTOSIHHID111 no Anse Haltana, a oxa3m-

BalOTCH B pa3mAx Tomtax paanirsummir BCJI0ACTBHO Toro, 'rro dp I dx n da Idx 

H3110111110TCH Ho galtHe Hanana. YpasHeHHem (7) gaeTcH amb cyama pacxogos, 
HoTopaH ocTaeTcH HOCTOHHHOCI. HEITOTplIpyH ypasHeHlie (7) CH0Ba, Ha DTOT paa 
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OT x = 0 go npon3BoabHoro cetieHHH x,. nonyqHm 

x 	(1- P/Po) -kci ( 1 - crIcro) 
L 	 1+a 

IlogcTanaHH H3oTepmy agcop6HHH p = p(a, T) B ypaHHeHHe (9), moatilo pac, 
CTIHTaTb pacupege.geHHe gaHaeHHH H cTeneHL aanonneHHH nosepxnocTH ]{H31 Han-
Hbix xienwrim napameTpos P o , T H a. IlpegnoaoHnim, T = 1600° K H a = 0,2 xxx; 
HpH 9T051 Ha imixoge, T. e.npH x = L, 6ygeT npeo6nagarb nosepxuocTimiii IIOTO3. 

4°  

081 

7  

45E' 

al 0,2 0,3 0,4 0,5 as 0 7 0,8 0,.9 .1,0
0  

0 MHOCUMEMHOe pacernomue Mona rnpy6w, X IL 

Pac‘leTame pacupegeaeana aaaaeaaa 	R eTeueaa aanolmeaaa nosepxaocTa 
agau. aaaaagpagecaoir nap& B Boai.4)pame npa 'yaaosaa Bancogi 1% aeETpdar"-

IMIX aTOMOB B IMOTHOCTH HOHHOPO ToRa = 0,01 a Ic.,142 . 	• 
T = 1600 °  X; Ds  = 2.10- 4  c,,x 2jcen; p(0) = 5 .x.44,; 0(0 ) = 0,37; a = 0,2 .4trat; a = 0,12 •  

• 
IIpHHHMaB gas! oupegeaenHocTH, TITO ogna Tpy6xa o6cnyHcHHaeT naornags noEepx-
ROOTH amHTTepa, pararylo aR 2  c R = 3a, TITO gaff HOIHICTI1X maTepHanoH BHOJIHe 
pewit:a°, H npruraman Taxme, TITO BeCb nosepxnocTifblii pacxog 6ygeT 9MHTTH-
posamcH Halt Hownlift TOR C HoHH3Hpylorneft noxepxHocTH, MOHIHO aanHcaTa ;VTR 
HJIOTHOCTH HOHHOPO Toxa c11egygoHgee raapanteHHe: 

j= el* 19-ha
, 	= 

8eapol L 
 (1+ a). 	 (10) na 	27 (2amkT) " 

3anaHaHcb peazaHhim 3HageHHem L =- 0,381 .mat, MOH(110 HOACUITaTb, TITO 
neo6xogrtmoe gaBgeHHe napon 11e31111 3a noplicToil BcTaxxoft, o6ecnernmaio1kee 
11.40THOCTI, Taxa 0,01 alc.0, panHo P o = 5 slat pm. cm. 3Ta Hean=mna gaxneErHn 
napos ge3HH COOTBeTCTByeT pasHosecmo C HIHAKOiff Cl/aaoil upH 350° C H HpaxTHTIe-
cxH  perynHpointe. 

COOTBeTcTsporgan cTeneHT:. 33HOJIHeHHH noxepxHoCTH BOJIE4pama upll 
1600° K momeT 61aTs paccHTaHa HO H3oTepme Tetigopa - JlaHrmlopa [5]. Pac-
geT gaeT 60= 1,30-1014  amox /cx 2 , TITO COOTBeTCTByeT cTeneHH 3anoaneHrin 
0 0 = 0,37, T. e. 37% noisepxHocTH 6ygeT 3auoaHeHo agaTomamH H031111. Tax Halt 
cpegHHH ;Amnia nyTH cHo6ogHoro upo6era B Hapax geartH npH 1600° K H gaHae-
HHH 5 XX pm. cm. COCTBBJIReT 0R0110 30 XXX, TO 2t,/a=-. 150, TITO HogTHepmgaeT 
Haute npegnonometme o cHo6ognomoaexyaHpHom xapaxTepe TerieHHH. B COOT- 
BeTCTBHH C HOHyTleHHIAMEI JI3HHLIMII Haxognm, TITO a = 0,12, CJIe?_10BaTeRbH0, 
HEIR pacxo I JIHIllb Ha 12% uperaanaeT Heawrirmy pacxoga B yCJI0B1151X OTCyTCTBHH 

noHepxHocTHoil agcop6HHH. TeM He meHee noxepxHocTmaiii pacxog npH x = L 

B 100 paa 6oln,me, -gem o6semHmil (no IiHygceHy). PacupegeneHriggaHneHHH H cze-
neHH aanonHeHHH noHepxHocTH IIO Hcemy xaHany, pacciurramme•no ypaHneHrno 
(9) c rieTom HeoTepmm Teknopa - Ilantmlopa [5] H HonyseHH:ax Blaine Hapa-
meTpoH, noxa3anhi Ha clutrype. Tax xax ypanHeHHe (3) momeT 6hrra nepern4cano 

(11) 
Is 	a d (a/cro) ' 

TO OTHOHEeHlle HaRROHOB HByx RpH13}.IX onpegegneT OTHOBIOHHe 061.emHoro paCxOga 

K nosepxHocTnomy B gaHHom ce4eHHH. MET yam 3HaeM, vro 	 = 0,01. 
1/1cHonmysi Tommie qHcaeHHtse 3HageHHa, no xoTopmm nocTpoeHia xpinme, 
nonyqHm caegyionkylo Ta6aHrky: 

Ta6.4u4a 4 

x/L 
x, Ausm 

L=0,381 .A4.4t p, ALA IDIES  

0 0 . 	0,37 5,00 55 

0,57 215 0,31 . 1,90 23 

0,84 320 0,24 0,47 7 

0,92 .350 0,19 0,14 2 

0,9765 372 0,075 0,0065 0,1 

0,9880 376 0,04 0,0017 0,05 

0,9955 379 0,015 0,0004 0,02 

1,000 381 0,00 0,0000 0,01 

HBJIEHHH HA HOHH3HPYIOIHEI4 HOBEPXHOCTH 

ATOMbI nAeacomoro meTaziaa, gocTliralonme ssixoga Hop B nortepxnocTnon 
ancop6Hposannoi3 ctia3e, HmeopT BO3MO1IIMOCTb as HpemB HX npe6bmaHHH Ha no-
BepXHOCTH ncnapaTbca B BHge HOHOB. PaCCMOTpHM mogens, B xoTopoil 3MHT-

Tkipporgasi nosepxHocTs, oxpyataiconaH nopy, HmeeT cf)opmy Roar,Ha C.paOHyCaMH: 
BHyTpeHHHM a H 13/NUMMI R. FICHapeHlle HOHOB H aTomort C BTOfI HOBepXHOCTH 

ROJIHSHO BOCHORHFITI.CH noHepxixocTHoil gHclxby3Heii, C TeM riTo6m pacHpegegefme 
agaTomoH a(r) npli yeTaHosnxinemcH peamme coxpammocb Hen3meHaum C cfmamc 
npli r = a H ammi npll r = R. ,Et.311 HH3RHX cTeneHeit 3aHOJIH0HH51 , xoTopme 
agech npencTaxamoT HHTepec, cxopocTH Hcnapeann HeilTpaabHmx aTOMOB 
YI IIOHOB eispantaloTcH COOTBeTCTBeHHO riepea 

Na  = - ,T 
a 

VP = 
a 	 (12) 

rge Tp- cpegnee HpemH npe6mHaHHH aroMa Ha noHepxHocTH JJO momenTa ero Rena- 
peaHn B sage HoHa. ILIOTHOCTb HOHHOF0 Toxa 6ygeT orpariNgeHa npocTpan- 
CTBeHHISNI aapxgom; Bej11141THa / COOTBeTCTByeT npHnomeHnomy Haup.foxemno 

gaHHe ycHownonkero npomemyrx.a, Tax TITO Hcnaperme .nio6oro 14361,1T04ioro 
ROJIFITIeCTBa HOHOB cHepx nog npHseneT 31 HX HosHpankeruno Ha HO-

sepxRocm, gasan B AefiCTBHTeRbHOCTH 

Vp= , a > a*, 	 (13) 

( 9) 

B Bilge 
Ia 	1 d (p I po)  
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rAe 
CF *  = T e P . 
	 (1.4) 

PaccmoTpum Tpn carsaa: 
GM1413 = G *  

II abiNg > (et 

III GMBH < 

Pentnmss pa6omi, cooTseTcTByloinne 3THM cnynaam, 6yAem naausaTs: Ropmans-
Has noAana, na6mTomtaa H neAocTaTarmaa. Ananna 6"an smnonnen gas Bcex 
Tpex carsaeB He TOJIMO npn nnannApn-qecitoil reomeTpnn, cooTBeTcTsporseil 
paccmoTpennoil moAenn B 4lopme Anexa, HO H ARA ammTnpylonceil 06J1aCTH B (1)0p-

me nonom, rAe nepemennan x namemseTca oT 0 /To 1, c xpomsoil "wpm upn x= 0; 
AnnHa 21 cooTseTcTsyeT paccToannio meatAy nopamn. B ,IHC.11811.111,1X peaynsTaTax 
Ana 9THX Asyx reomeTpnil HeT cymecnitermoil paannAbs, noaTomy nanomenne 
seneTcn imam qepea nepemennym x BcneAcTime anannTntsecsoff npocTom nony-
qaemmx ups 3TOM peaynsraToB. 

IIpmasman xapTnny cnmmeTprrmsoil 0TH0CHTeab110 x = 1, Mosul() sispaanTB 
ycnortne coxpanenna pacxoAa qacTnn, npapasnnBan IIIRgy3HOHHhlii HOTOR aTO-
MOB "gepe3 JIHHHIO exams-midi Anlinia, pacnonontennyro B CerIeHH11 X, xonntsecTsy 
nacTnn, ncnapalornnxca 113 }Weil o6nacTn mentAy x H 1 B eAminny BpeMeHH. B pe-
ayasTaTe 110.113n1HM 

dcr 

ax (v.+ vp)dx 

HnH 
d2a 	 a 

De axe  =va-Fvp-= 

Up" 

	

as 	----- 0. 	 . 	(17) 
a t  ) 1  

• yna 11 I. Hopmanbnaa noAama; a(1) = a*. 
B CTOM cnyqae scloAy v p =j /e = a* lvp =const. C Apyroil cTopoms, Heriapenne 

aTOMOB va , pasnoe /Ta , 6yAeT H3MeHFITI,CH Han calla songenTpanna a, naAaa 
OT maxcnmyma npn x = 0 AO MIIHHMaJILHOil BeJ111.111H11 a*/Ta  upn x = 1. AJ1f1 

6OnBranx ana-qemsil l maxcumansnaa cTenem, aanonuenna 6yAeT erne 6orisme, 
Tax Max Aselsloyana Aonnola o6ecneqnTs neo6xonnmoe xon'rqecTso ncenormoro 
meTanna Ana ncnapenna HOHOB ups x = 1. BOnbrone cTenena 33.110.11HOHHH 6yAyr 
npaBoAnTs K COOTBeTCTBeHHO 60J1b11111M AOJ1HM neilTpansnux ncnapemasx aTOM0B. 
Tax sax na upaxTrote )xenaTenbno HMeTb netiTpanbnoe ncuapeHHe no cpaBnenmo 
c HOMILIM HHgTOSKHO maamm, TO neo6xoAnmo npencAe Bcero nonrosTb pacupeAe-
nemse a(x), cooTBeTcTsylomee npene6peammo manomy v a : 

a (x)  
-r 2 I  l4 z  J 2 

	

(18) 

HoAcnnTbssaa cpeAmolo sena-tinny aTonapHoro ncnapenna -v a  Ann aToro 
pacnpeAenenna, naxoAnm 

va 	 /2 ) Sp 	Sp 1 ( )2 

Vp 	 6 ,64, Ta 	Va 	6 An 
= 	 (19) 

rAe BJIBEfa Anci4y3nn Ana HOHOB onpeAenneTca xax Ap = (i) 001/2 . CHOBa HCII0J1b-

Byg Aamme Teilnopa — JIanrmlopa [5] Ana 11e311/1 Ha Bon4pame, Hmeem 

Sp = 3,6.10" exp (— 61,31.-1- 23 699/T). 	, 	 (20)  

CneApornan Ta6anna nonygeria 113 ypaBnemis (20) H Ta6a. 1 n 2: 

Ta6Auto 5 

T, °K Sp, CeK S,  
102 

ta 
zip, MICAd A., .44.n.nt 

1000 1,8.10-2  0,04 13 650 

• 1200 2,9.10-6 	. 0,13 2,2 60 

1400 1,8.10-6  . 0,40 0,6 10 
1600 2,3.10-6  1,00 0,2 2 

Tax an ip frra  mano BO Bea 06nacms TemnepaTyp, npeAcTasnalonknx naTe-
pee, TO 113 yparmenna (19) SHAHID, qTO npeneopenienne aTomapniam ncnapennem 
cupaBeAmmo, ecan tinen 1/6  WAX AocTaTomso man. IlTo6as aTa Bean -ulna pall-
'Isaac" 0,01, paccTomuse mencAy nopamn gonnolo 61.1T1, paBsso 

HaTepecsaffe peayaBTans nonyqmoTca, ecan o6ycnosnTs, =Fro upsmas noTepa 
neilTpansimix aTOMOB 113 HOp 11 noTepa 113-3a iseiiTpansisoro ncnapenna C nonnan-
pylonketi nosepxnocTn man"' H paBH1,1 Apyr Apyry, T. e. (/,//s)B131% = V  a /V P ' 
aTO AaeT 

4 a2 	1 12 
3 A —  6 67, 

12 = 8a 2 

TOT peayaBTaT comas 6J1H3011 AeficTsmTenbaomy OTHOTHeHHIO paCCTOBHHsi mestAy 
noliamn K paanepy nop, nai/Aennomy B axcnepnmenTax C nopncTumn scTasxamu, 
II nomBepa(saeT, 'ITO Ana peansmax noplicTux cpeA neT cYnkecTBennoro pacxo-
scAemla C Teopenpriecxmmm Tpe6oBauxamm,. ilpegBaaamemmmm x pa3mepy slop 

npomeacyrxam meatay 11114111. 

T-Irofts paccrinTaTa A0J110 FIeftTpaabH1IX aTOMOB, 38111TTHp0BaHlIBIX C 1101111311-  

ppomeft masepxllocms,, HofAa. aTa_ Awns semaxa, penism ypasnenne (16), Bxm 
"E 	

o- 
naa B Hero a 3TOT paa tanems, 	

on 
	ncnapemse neilTpasimmxaTomos; 

B • pe4yabTal'e 110.11r1IIM 

"--  a(3T
)-L._ 

\ IP 
+ 	ch ( 1 ,67:) 
	

(21) 

I/InTerpnpoBanne aToro ypainserasa AJIH onpege.aexxx cpegaert Benarinma Herm-
peana xeinpantamx aTOMOB gaeT 

Vp 	 //L a  
va = 1 	P 	h ) 	a 	1 .  s (i/A )  . 	 (22) 

Hpene6peraa T p  /Ta , monoso Onein". v a /v, Has d;pynxruno //,A a  113 upn6anace- 
• Aasaemoro ypasnenned (19), H 113 ypaBnenna (22). Pe3yabTaTIS ceeaeam 
• Ta6a. 6. 

BTa.  Ta6inna iioxamsBaeT, TITO cDopmyna 

Va
•

1 ( 	, 

vp 	6 A a  ) 
	 (23) 

ftenaeTca, npnemnemok Ann ,onpenenenna Tpe6yembix BenllqIIH upomextyntoa 
MeiX7br llopama: 

Meioalixa noaygexxx xOpma.ammit Itogaqx B na6optTopaux ycnosnax COCTO-

T caegylomem. rIpja 310CTOHHIILIX. :nanpmseioan H Annise ycxopsnorgero npo- 

(15) 

(16) 

6 3atcas TA 48 
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1/Da  („A.)2 valvpi) 

1/ 4  0,01 0,01 
1 /2 0,04 0,04 
3 /4 0,09 0,09 
1 0,17 0,18 
5 /4 0,26 0,28 
3/2 0,38 0,42 
7/4 0,51 0,59 
2 0,67 0,81 

1) Ha ypaassemacr (22). 
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Ta6.4u7,0 6, 

mencyrna yaeallaHaaeTcH AannenHe Import rgeaonnoro meTa.naa pp Hapax/ HopHcToti 
BCTaBHOrI no Tex Hop, nova HamepenHaH IIJIOTHOCT), HOHHOPO „Tona He AocTHrHer 
HaCLIDAOHHII. 3T0 oaHaaaeT, "ITO ace 06nacTH HosepxHocTH aMFITTIlpylOT rroaayx, 
c[mannecxn BO3MOWHy10 BenliTiMly j,, n HoaTomy (rm.], 6oamue, "TOM q".. 3aTem HO-
cTenernm curl/imam p.'no BenHTinHbI , upn RoTopoil HamepeutaH j HanHaaeT nanaTb.. 
B aToil Tanite HoAana SIBJIHOTCH A OCTaTOTiHoil nTo61.1 noAneparnaaTs ammi = G* . 

C JI y a a it II. 1436LrromEraH nonana; cr(1) > cr*. 
HilltaxHx I/pal/Bullpen:1 pa6oTa B Taxom penalme He AaeT, Tax xax nio6an 

cTeueHL aarionHeram, npeaocxonHaTaH a*, IIpHBoJ{HT x cooTaeTarayxagemy • 
Rol:raper/1110 Heiirpaammx aTOMOB. , Hpow Toro,  apH ripeamepHom HOBLIMOHHH 
HanlinaeT yxygmaTbcH 3A4HCCHH HOHOB -aa caeT ymeHuneram pa5oTu amxona 
rthaepxHocTH. B xanecTae npumepa npeAnoaoninm, riTo min pa6oTaem nprr nopmaab-
EtOrif 1mi:raw, paanoii 1,01 OT Ho/moil 3MHCCIIH. Torna onHospemeHHo C amHccHeti 
HOHOB 1% B1,1210,111IT B aline neikpaammx aTOMOB. ECJIH HoAana yaearamaaeTcH 
no 3Ha."1011121H, paaHoro 1,05 OT HOHHOR 3MHCCHH, TO 5% 1:10J1JHHO B xane 
CTBe neilTpaabrliax aTomoa, a BTO 3HaTIHT, TITO 3MHCCIIH HeilTpaaTramx aTOAIOB 
H cTenenh 3a1I0JIHOHHS1 HosepxHocTH yaeaHrularrch B 5 paa. 

C n y Ti a iff III. HenocTaTonnaa HoAatia; 6(1) < . 
ECJIII paceToanne mangy nopamn 21 B,s6parso B COOTBOTCTBHH C Tpe6oaaimem 

caynaH I, Torna ErnxaltHmH riperrmyinecTaamH HeAocTaTonHaH nonana He o6aaAaeT, 
Tax xax 3MHCC1431 HOHOB 6yAeT 311aT1111. 0.711,H0 Rime BenlITIHHM, nonycnaemoil 
orpaHnnenHem no apocTpalicTseHHomy aaprgy. .3To Becbma HenteaaTani,no, 
Tax xax Tran yaeakrieram x. II. A.  Heo6xonilmo'HonyaaTL BO3M0111H0 6oaee i3sAconne 
IIJIOTHOCTH Toxa. Hpeguoaowairm, C Apyrott CTOpOHEI, TITO HpomencyTox mangy 
HopamH inil6paH MHOTO 6oabamm, nem aTo Heooxonlimo A.7111 pa5crria C Hop-
maabno1i nogarieft. TorAa MOSISOT 011a3aTbCH, TiTO game nprt HeAacTaTormoii 
Hogane (amH. <a*) 3MTICCHH HOHOB AOCTIll'HeT HonHoil Aonycntlmoil BenHaHEILI. 
EMI( OCHOBHaH TIaCTb anaTomos cocpenoToneria, HenocpencTseaso y • amxoga 
nopm, a B 6oabII10 1 06aacTH imaarl OT IIopii cTerreHb aanonHeHHH mana, 
Torga Tpe6orrarme, aT061,I B Hangar TOTI110 peayabTHpyiornaH aMHCCHH HOHOB 
6maa mei-rune Han puma /le, monreT 6brrs HapyraeHo. 3T0 He apoTHaopenHT maxpo-
cxonnneexomy aaxony orpampleHHH Ho.. upodTpancTmer/Hamy aaprgy, Tax Kai; 
HmeeTcH gocTaTonHoe npocTpaacTao, cao6oAHoe OT aaprga H 'cocencTaylomee 
c 06aacTHmH HHTOHCHBHOR DA/HCCHH, -"ITO AaeT B03MOSHHOCTI, paeapocTpaHermn 
(BiapasHrstaHHH) aaprga. IIoaTomy Hpinnimaem accogy Vp = ah p , ypaane- 
aim (16) npeo6pa3yeTcH 	awry 	• 

D3 .-d2a  ( 1 -1-.-LT   
• 

dx2 	Ta  'fp 	p
(24) 

 

IIpH 1, 5oahnirlx no cpaaneHmo c Op, peareHHe nmeeT wig 

(x)= a (0) exp C - 	x 	. 
Ap 

ECJIIIHoTpe6oBaTL, TiTo5a1 cpeAHHH BAIHCCHHHOHOB HO ace o6aacTH OT X = 0 

AO X = 1 COOTBOTCTBOBaaa j /e, TO Aonnwo BLIHOJIHSITLCH ycaosHe 

S dx- 	
a'

1 
o 	

e 	vp  ' 

BBOnfl 'ancnorsengnaniatoe pacHpeAeaeHHe H3 ypaarreHHH (25), natinem 

„ / 
cs (0) = cr -= e P 

- 	 (27) 

AO Tex rrop Holm v. H Vp ocTaloTcH nponoprrHoHanbmamm a, OTH01110HHO v a /v p 

 paBHO upeae6pearrimo maaoft Beamtnure zp  Ha , Tax TITO yAosaeTaopmenbHaH 

DMIICCHH HOHOB AocTHraeTcH agoay 6a30THOCHTenbH0 11. cTenerm BaHOJIHOHHH 

norcepxHocTH.' OAHano 3AHICCH11 HOHOB He Beerna OCTa0TCH nponopAnoHaabnoil 

aarronHennio, H B AefiCTBHTOJILHOCTH HpH oupeaeneHHoit cTeuesn ero HanItHaeT 
ymeHburaTbcH, TorAa Halt HcrrapeHHe HeliTpansmax aTomon acerAa aponopnno-
Haab/10 aanonHemno. Ha pa6oTm [4] caenyeT, TITO HpH cTeneHHx aanonneHHH, 

meHLmax 1%, oTHomerme =arena aTomoa x roacny HOHOB ociraeTcH AorrycTilmo 

maamm. iloaTOMy HpeAaaraeTcH ycaosHe 

c`.3)  < 0 01 
Q 1 

	

7 	 1 a   

noTopoe AaeT 

1 < 
(ile)tp 

rne a i  COOTBeTCTByeT CTeIIeHH aanoaneHHH 100%, T. e. monomonexynHpHomy CJI010. 

Tax 'tax caygait 6onionoro Hpomencyrna mangy HoparnH H HegocTaTo‘mort nogariu 

upeAcTaansieT I/pal/TR-nem/I HHTepec B nepaylo onepeAb upH Hoabnaesmax Tem-
HepaTypax, rAe Ana ocyrnecTaneHHH HopmaabHoii HoAanH Tpe6yeTca maaoe pac-
CTORHHe mangy HopamH, Mbi upHmem 7' = 1600°  K. BaoAH cooTneTcTirronwe Be-

ni:FIRMA Op , H 61= 3,6.1014  amoxlcat 2  Ana H031151 Ha Boabolopame, Hoaraim 

HpeAen no 1, paalthul 
,0,05 
< - 	 (29) 

LtaH = 0,01 a lam2  paccTomme. mangy rropamH 21 Aonamo 6bITb Men ice 10 .n/c4t, 
a rrpH j 	0,025 a la/K2-mem:one 4 atK.At. BO3M0)11110CTb nepexoAa lt 6onburam 
paccTorfirimm mangy nopamH HanaeTcH, TaxHm o6pa3om, BecaMa °rpm:a/nem:toil, 
oco6errHo Hpli 5onee 131,1C01(11% 11/10T-110CTFIX Tona. OCHOBHaF1 TpygHOCTI,  COCTOHT 

B npeaenbuo manoit Beall -gime 	axoafirgaii B ancHoHeaallaabHoe pacapeneneHlle 
EypasHeaHe (25)1, noTOpoe HanaeT C paCCTOHHHeM Tax 61,ICTp0, TITO UhTW OTHOCH-

TOnbH0 Marian 06J1aCTb monceT ynacTaoaaTs B DMHCCHH HOHOB. 3TO oarranaeT, TiTO 

ecaw Ope-AHHII DAIIICCHH• goanala HonaepncHaaTaca OTHOCHTOJIbH0 BLICOKOil, TO 

B 'HenoopeAcTaemion OnpeCTHOCTH Hopm Heo6xoAirmo HMeTb 131.1COHy10 cTenem. 

3w:waiter/HR. BCJI011CTBHO TOPO TITO paamep Hop H paccToHHHe mangy IIHMH B HopH-

arom MaTepllane He moryT 6bITb all5paHm He3aBIICITMO Apyr OT Apyra, Tpe6orraHHe 

H •aamepy Hop Ana HonygeHHH mHHHmanhnoil HoTepH HeilTpaasHmx aTOMOB 
03 Him yam B arranHTenutorl mepe oupenenHeT amoop upomentyrna mangy 
nopama. HayneHHe paccmaTpHaaemoro cariag (am. < a*), Tem He melee, HpeA- 
CTaBnfleT HHTepec B C1311311 C HeH35encHoit 1100AH0p0AHOCTI,I0 B upomencyznax mew- 

nopamH H Haarourem 06nacTeEr c HenocTaTonHoii HoAaneia. Hpuseneromiii aurae 
aaaaH3 noxamaaeT, nTo .n.nontocTs amHTTHpyemoro Toxa OT aToro HO cTpaAaeT, 

(25)  

(26)  

0,01a jA p  (28) 
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Tax Hair artcTpemaamme BeaHriHabr paccToampli meacAy nopamm, cHstaarume . c He-
oAHop0AHOCT1,10 paamepos IracTngmaTepHaaa, He moryTHapygmb HpHHeAeHHoro 
BLUM yCHOBH31 110 1. HeorpaHmenHafr.ammccHa HOHOB C yqacTxos, HenocpeAcTHeu-
Ho upumbigaroirkHx H Hopam, bloater TaKHM o6pa3om RomgeHcHpoHaTb HeAocTaTox 
9MHCCH11 c 6oaee yAaaemnor o6aacTeit. 

BO3M0)KHOCTb 	 HOH11011 311113CCIIII 
CTPOPO 011PEAEJIEHHOTI OBJIACTb10 TIOBEPXHOCTEI 

Ana pemeHHH npo6.aembr HoEHoit 31003HH, HpoHcxogargeft HpH HortaAaHHH 
HOHOB Ha ycxopHrorgHe cencH, meaaTeabHo HOMIHHHTI, reomeTpHro amHTTepa Tpe-
60BaMISIM HOHHOH OTITHRH. 06HaAeacHrtaronglx peayasTaTon oarHAam 
Ha HyTFIX cooTHeTcTsyborgero cl)opmgponaHHH Hputa, xoTopoe momeT 61.1TE HOCTHT-

HyTO Ha 9MHTTHpy1011111X o6aacTax cnegHaabHoil cliopmm, nepeAyromgxcH C paacT-
HamH Re3m=Tr/Ippon:1RA IIOBepXHOCTH 6e3 Hop. OrpabargeHlle 3MHCCHR HOHOB cTpo-
ro onpevaebumil o6aacTbro BO3MORSHO 1111Mb upli Hecbma maaok TronepxHocTHoil• 

AHV:py3HH He31431 (c Hocamporgeti amliccHeil HHAe HOHOB) B HdrropHeTyro o6- 
JIacTb. DxcHoHengHaabHoe pacupegeaeHHe cTeneHH 3armaHeHHH typasHeHHe (25)] 
HenocpeAcTseHHo HpHmennmo K DTOR upo6aeme H AaeT 

j (x) 
— ex (0) 	p — 	 (30) 

P 

flpH T = 1600° K HearrgHHa A P  = 0,2 atlat H HOTOR BMIICCHH HaAaeT B 100 paa 
yam Ha paCCTOHHHH 1 .UK.74 OT xpomxH. OTcroga caeAyeT, TITO Ha ropEriert Boamlwa-
mosoit HosepxHocTH moamo o6ecnernub =lento oriepaebonse rpaHHIHA mengky 3MHT-

nipp0igei3 H He3mHTTHpyromeit 0671aCTFIMH. 
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XapaKTepwcTwKw nopmcmix flOBepXHOCTliblX 

HOHM3C1TOpOB 

R. 3pocapo, P. Ir. Cnacep, 4.. M. Tux 

140H111,10 HCTCPIHHHA Boo5oTe H nopncTise 3MHTTepb1 HOHOB B 4aCTHOCTH moryr 6Mm oxa-
paicTepnsonains cpenneil HROTHOCTSIO HOHHOTO, Toica, oToomennem insicoim neilTpanbnatx 
aTOMOB H 9MHCCHH HOHOB H aneprgeti, Reo6xognmoil nan'Tionpleinus omioro Trona. Bce ans 
napameTpai noarienu Ha Eienorpyinennsix no pacxopky ncTomnutax HRH 6es orpaTamemin no 
npocTparicTnennomy oapHay• 3Ta pa6oTa upeacTamitHeT co6ori noataTity apaTB4ecKB pac-
cmoTpeTb jinn cDaxTopon, noTopme HCHORLaylOTCH npn pacrieTe yicasannalx imime xapanTepncTfut 
B 3aBHCHMOCTH OT HCIORELIX napameTpoa HOBEVEHOCTHOR HOHH3HHHH H araixDy3rta. PacomaT-
pHoaeTca mmleab nopacToro annTTepa c ORHOpORBIAMH paccTonnianma menqy nopamn a paa-
mepamn nop, Bai6painciamm na ocnone anaansa. nmemmeroca B Hamm:nee BpeMH nopacToro 
nonbelmama, nonygemioro cuenannem. 

Ilpinsemina peoyabTaTra Hpx5a1DiteHHNX pac‘ieTon. PaccmaTpnnamTco nenoTopme mcne-
pnmenTanizamie meToma onpeAeneTinn napameTpon, xapanTepnsyroninx Boilable ncTowannia. 

BBEAEHRE 

aMIITTOpm HOHOB RJR 	 H B rlaCTHOCTH 110pHeTme posepx- 
HOCTELTile ambrrTephr HOHOB, B KOTOphIX aroMbI rgeaorabbrx meTaaaoa HocTyrraroT 
ic HosepxbrocTH HocpeAcTsom AHOy3HH rlepe3 Hopis, moryT 61.1Tb oxapaxTepH-
30BaHM caeAyrogkHmH HapameTpamH: cpeAHeii RTI0THOCT1,10 HOHHOTO Torta, OTHO-

weimem xthamiecTria Heirrpaammx aTOMOB x BMHCCHH HOHOB (Rona HeilTpaarr,Hoil 
gomnoHeaTbr) H aneprHeit, aaTpa ,THHaemoil Ha rwaygeHHe oAHoro Hosa. IlpH ATOM 

Mbi 6yAem Ha3mHaTb 9TH HapameTpm maxpocgonwrecxHmll, T. e. xaparrepHayro-
IIMM11 IICTO,HIHR B geaom, B oTarrgHe OT 60.110e CI)H311,1HISX, HRH mmtpocxorarge-
CKHX, HapameTpoH HosepxHocTuoil HOH113alkHR H AIRI4y3RH, goToprile xapaxTe-
puayroT HosepxHocTumil HpoHecc H3aHmogeficTHRH ge3HH c HoabcDpamom. 

;Iona HeiiTpaahrthrx aTomos AoaHrHa orpaHrrutHaTbcH MHHHMaRI,H0f1 Beagrim-

Horr. Ho TorAa HCTO‘IIIHR HoHoH 6yAeT pa6oTaTb (a maxpoxapaxTeplicnutH 1431vie-

paTbeg) HpH orpaHHgeHHH Hormoro "mita HoAarleik pa6oriero Teaa, a He, upocTpaH-
CTBeHHTIM aapHAom. EcaH Hre HOHHLIA TOR orpaburnitHaeTcH upocTpancTHermam 
3apHaom, TO HexoTopme aTOML1 He31171, nocrynarorglle B RCTOTIH11K, xoTopbre morals 

61.1 Tamne 61.1Tb 110H11311p0BaHIS, He 6yAyT HOHH3Hp0BaTI.CH. B 3TOM caprae A0J111 
Herirpaabarlx aTOMOB 6yAeT 6oabure anummaamboil Hear:mum AAH AarcHoil Tem-
HepaTypia HcTotnEgura. ApyrnmH caoHamH, pa6oTa upH orparnpreHHH HpocTpaH-
CTBeMILIM 3apHA0m BJIeoIeT 3a co6oil 3aBbrurebnril pacxoA ge3HH. 

HO geaomy pHAy 11pHrIHH HcTerreHHe HeilTpaarmax qaCTRI1 113 HCTOrIHRKa, 

HpeAHamageHHoro A.7131 HoHHoro ABgraTeaa, ateaaTeabuo cHecTH x mHaHmymy. 
OrreHHAHmm, HO, BepOHTHO, HpaxTrrErecHH meHee Haagnam HBaHeTcH Tpe6orsaHHe 
maxcHmaabHoro HCII0.11b30BaHH31 pa6oiero Teaa C TOgRH apergra ORTIIMH3a11HH 

ClICTOMEI B geaom. Bone° cyrgeeTHeHnue HpaxTrprecHne orpaHarreHHH, OTHOCHIE1H0- 

 CH K Hone HeiiTpaabmax aTOMOB, C13513aHla C pecypcom H 3HepreTageomm K. H. A. 

Pecypc HoHaoro AHaraTeaH onpeAeaHeTcH 9p03HOHHEIM HospearAeHHem ycxopH-
Teamtoro 3nerapoAa HcaeAcTHHe HoHaAaHHH Ha Hero HOMERS% TOKOB. MHHEIMaab- 
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Hblg TOK yTe‘nm npu xopomen KOHCTPYKAHH yCHOPIITCJILHOTO anexTpmka onpe- 
AenHeTcH cTommoBeHHamH nepeaapmom memAy HoRom H HenTpaAmwma 
aTomamH, 3MHTTHp0BaHHLIMH II3 HCTOHHHICa [1]. 

HPOMe TOTO, apeamepHadi UOTOH HeilTpanaloax aTomoH FIBJIFIeTCH ROCBeHHOit 

upHromoil 60JITAIHX TOROS wacky YCHOPHTeabHIIIM aneKTp0a0M H 3MHTTepom, 

xoTopale ohlaamaioT HemeaaTenbauce noTepH momooeTH, a cAeAoHaTeAsHo, CHH-

maim aHepreTimeomil H. H. A. 
3TH TOKH MOTyT 6bTTb peayAbTaTom J1n6o TepmoamHccHH, 4:mToanexTpimemmil 

9MHCCHH H BLI6HBaHHJI BTOpITIHEIX DaeKTp03OB C noxpiaTon IkeaHem HOBepXHOCTII 

ycxopHTeabHoro anexTpoAa, AH6o nonaAaHHH HOHOB okeaHH Ha ycxopHTenaman 
anexTpoA. 3TH HOHLI HeaHH, o6paayionmecH Ha amHTTepe B o6AacTHx, pameamo-
IIITIX nopHcTme HOHH3aTOpM, 11BaHlOTCH, HepoaTHo, peayasTaTom Aecop6HHH H OT-

pancemmg HeftTpanbmax aTOMOB Hamm c nosepxHocTH ycxopHTeALHoro anexTpoAa. 
B 711060M H3 aTHX cAyaaeo HeaMt, aAcop6Hposa3moli Ha uosepxHocTH Tcoopm-
TeabHoro aaexTpoAa, o6pameHHoil x HomiaaTopy, norma TyAa Ha HenTpaAblion 
ICOMHOHCHTIA, HumeAmen 113 IICTOaHHRa. MaxcHmaaaHo Aonycnimme, HCX0aFI II3 

AByx paccmoTpeHHam RBneHHt, a0IIII HeilTpa.nbaux aTomon KOTIHTieCTBeHHO en:1m 
He oupeAeneHai, HO, no-HHAHmomy, OHH oxamyTcH paBHIIMH HeCK0abKIIM npo-
geHTam 3MHTTHp0BaHHOTO HOTOICa. HOHOB. 

3Aecb mia xocHemca JIHDIE B cammx o6nmx aepTax Taxoro maxpoaxonIme-
cooro napameTpa.amHTTepa, Rao aHeprim, aaTpalmoaemaH Ha noayaeHHe mmoro 
HoHa. OHa B nepsym orlepeAb onpeAeaHeTcH oTHomeHHem noTepb Ha Tenn°Hylo 
paAnaHkno co Been ROHCTpyKIAIIH amHTTepa x Hommomy Toxy. 

Pacaena noxaaamaloT, 1TO Tel:MOM:Se noTepH C aaAHei1 H 6oxomax nooepxHo-
cTen amHTTepa moryT 611.1Tb CHHafeHb.1 HpH HpaBILIILHOM KoHcTpyHportaHHH papa-
HOB HO 10% OT Haar:WHIM camoro nopHcToro Honaclopam000ro amHTTepa. Tax Imo 
Tennouoil HOTOK HaarieHHH C Taxon nosepxHocTH onpegeAHeTcH aaxono Cle-
o)aHa — Boar:A:walla, aneprHa, aaTparoomemaH Ha HOH, opH6AHaHTeAbHo paoHa 
Roa434aumeHTy ArielicnycKaHHH nopHcToro BoJu4paMa, nomHomeHHomy Ha Tem-
nepaTypy amHTTepa (°K) B aeTHepToft CTeHeFfliI H nowaenHomy Ha ILTIOTHOCTIx 110H-

HOT° Toxa IICTOTIHHKa, T. e. s( T)T 4  C 1(0344H1(lieHTOM, 
axpanHpylomee Aelicume yompHTenaHoro aAexTpoAa. YcHopsnormin aAeorpoA 
momeT cHHataTa noTepH Ha 10-20% H, • Talcmm o6pa3om, npHmepHo Homnencli-
porsaTa HoTepH Ha mapleHim C TbIabH06 CTOPOHLI.  

88 	 A. Hcmounuxu uorwe 

Taxim ycAmomx axHHHaAeHTHHIE nepHeaHc MomeT 6arrs onpeAenell Halt OTHO-

monad Toxa x HanpHatemoo B cTeneHR 3/ 2  [2]. 
Baamoi upo6Aemon, paccmaT,pmmemoil B aToi pa6oTe, HHAHeTcH onpeAeae 

RHO OHTHMaablI011 IIJIOTHOCTH HOHHOTO Toxa, AOCTEOISHMOR B peaabHmx AHCIKIV33OH-
MAX HCTOHHHKaX HOHOB C nopHcToit HonbcDpamoson.nosepxHocTmo npH paarma-. 
/MIX OTHOHIeHHFIX noroxa. HenTpaabnaix aTOMOB K 9MHCCHH HOJI0aCHTeabHEIX 
HOHOB. IlpeAcTaBAHeT HHTepec paccHTaTb maxpocoommeome napamerpai AAH• 
carma HAeanaHoro HommaTopa, T. e. Taxoro, HoToputt HmeeT nopm npeHe6pe- • 
ammo mazoi Heaaamm, oAHopoAHme npomemyTim memAy nopamli, cpataHmue 
c AJIHHOR HooepxHocTHoft AIMIHDy3H3, H HOBepXHOCTb TOMOTeHHOR apHcTarumae-
cook' cTpyKryplJ. 	Taxoro pactieTa Tpe6yloTcH TaaHme aHa'IeHHH 
HOHOB H aTomoH H xoacialonmeHTa nooepxHocTHon alICI4y3HH B 1:135THIC1 I1H TeM/Le-
paTypm H II0BepXHOCTHO1 

AJIJI cAyaaH peantmoro HommaTopa, paamepm nop H npomemyTim meamy 
nopamH KoToporo o6paapoT HexoTopme pacupeAeAeHHH, a nooepxHocTs HeoAHo-
poAHa, cymecToymT KOHOJIHHTeafaille e:paxTopTra. K HHM OTHOCHTCH HTIHHHHe reo-
meTpHH Hop Ha noAagy He3H31 K nompxHocTH H CTeneHb Hp0MIKHOBeHHH HOJIFI 
B now.' 3TH cimxTopal CTaHOMITCH HecLma HaaummH npH onpeAeneHHH goAH 
HeilTpaabHarx aTOMOB, 3MHTTHp0BaH1113.1X C nooepxHocTen. B peayAaTaTe nony-
■meTcH 6onee BblcoxHg Hmxog HetiTpaaaHmx aTomoo, -gem B ImeaAaHom cay=me, 
as cur HcHapeHHH HX HenocpeAcTHeHHo 1I3 Hop 11 6onameit EX Aecop6HHH HcaeA-
CTBFIe BLICOK/IX nooepxHocnatrx rpaAHesuroo xongeHTpaHHH. He oxlopoxpErocTb. 
nosepxHocTH BaHlleT KM{ Ha nooepxHocTHylo HOH113a1(H10, Tax H Ha )1114301:1y3H10, 

H, HecomnenHo, Heo6xoAHmm axcnepHmenTanaHme AaHHMO AJIH 'TO'IHOH °Hamm 
Taxoro peaasHoro HCTOaHHKa. OAHaxo upH6AHatemnie Beall -alum maxpocxonaae-
CHHX napaMeTj)OB MOMIHO HOJIPIIITb H3 aHaJIHTHaeCICIIX orkeHox BaHFIHHH 3THX reo- 
meTpaaemmx iialcTopoB H pacupeAeaeHHH paamepoo Hop H npomeacyntoo. memAy 
HHMII. 3TOf/ aaAage H nocHloqena B OCHOBHOM HacTomgaH pa6OTa. 

CTeneHb 3aHOJIHeHH31 nosepxHocTH geaHeM He 6yAeT oAnopoAHon, Tax Halt 
rke3Hil momeT mHrpHportaTa II3 . nopai HO nosepxHocTH Ha paccTaHHHH nopsokaa 
gamm AHdAyaHH 0. 3Ta Ammo oupeAeageTcH RoacjapHrmeHTom Asx]xl)yaHH D 
• BpeMeHeM . 1113H14 HIM upe6mHaHHH a.):kaToma Ha nooepxHocTH T H pasha 1 = 
= /Dr. Rao 6yAeT noitaaaHO imam, 3TO xapaxTeplicTimectwe paccToHnHe 
nHaeHllem TemnepaTypm ymeHbmaeTcH. IloaTomy xorAa cpeAuee paCCTOHHHe wacky 
nopamH npeinacHT 0 , aHaaHTeasHaH gam, nosepxHocTH sonadvama 6yAeT -Ha-
CTOJILHO Alm° noxpLiTa HeaHem, HTO cpeAHHH HaOTHOCTE. 3MIITTHp0BaHHOTO HOH-
moro Toxa HeaaoHcHmo OT AOJIH HeitTpaAmmix aTOMOB momeT 01I8.3aTbCH meHbme, 
,Tem B cayaae cuaoomoro HonbcDpama HJIH HAeammoro amHTTepa HpH Ton me 
TomnepaType. MOIEHO OKCHaaTb, HTO coopocTa HapacTaHHH imam  c . yHearaaeHHem T 
6yAeT meHame, =Tem B HAeaALHomcarme, H TorAa npH TemnepaTypax Hamm Heim- 

Toporo 3Ha-aeHHH T* oxameTor dT (ET') 	 B ATOM cArme npix Temne- 

parypax Hamm T* H IIXOTHOCTHX TOHa Hume BeallaHHM imaK. c  (T*), COOTBeTCTBy10- 

 nkeit 3T0r1 TemnepaType, aHepremaemmit x. H. A. He cmomeT &mune yHearunasaTa-
CFI C pOCTOM IIJIOTHOCTH Toxa H TemnepaTypw, H T* 6yAeT npeAcTaBAHTL, TaKHM 

o6pa3om, HepxHHit npeAeA onTHmaALHoit panoaen TemnepaTypat seaamacHmo or 
AOJIH HeilTpaabHon KOMLIOH6HTIA. B caeAylomem paaAeAe Mbi paCCMOTpUM paa-
AkraHme oco6esmocTH peanaHoro (unestAeanaHoro») amHTTepa 6onee AeTaabHo 
• npitheAem peayaaTana pacrieToo, HoTopme upeAnaaHaaeHaz AAH 'maw:mouser:mon 
HArnocTpaHHH pa3JIII1HH memAy HAeaALHum H pears am II0pHCTIAMH 3MHTTe-

pamm, a Taxate caymar opHeHTHpom npH npoaeAeHHH axcnepHmenTaabHon 
pa6omi C HeAmo noaymerom COOTBeTCTBy1011(I4X xapaxTeplicTmt. 

Eme oAHo caeAcTolle HeOHHOPOAHOCTH cTeneHH 3aHOJIHOIIHJI geaHem nooepx-
HocTH peaabHoro nopucToro amHTTepa, CBH3aHHOe c pacnpeAeAmmem paa-
mepoo Hop H npomentyntos memAy ollmn, momeT paccmaTpHoaThca Halt npemmy--. 

Tax Imo MOHCHO noAaraTb, 'ITO HaOTHOCTb HOHHOTO Toxa H3MeMleTCH upH6AH-
3HTOJIBHO HO axcnolleHTe c noxaaaTeaem, nponoprmonaabHaim 1 IT (no xpanneil 
mepe AAR HAeaabHoro nopHcToro amHTTepa), TO aHameHaTeAa aToro HaipaateHHH 
6yAeT yBeJIHTIHBaTbCFI C pocTom T 6biurpee, =lam Hai_pameHHe sT 4. BcAeAcTHHe 
aToro C TWITCH apeHHH auepreTaaecaoro K. H. R.  cneAyeT cTpemliTacH K Taxon 

HOHHOTO HCTOaHHKa, NoTopmn 6yAeT pa6oTaTa npll maxcHmaAbHo 
BO3MCOKH06. IIJIOTHOCTH Toxa. 

C Apyron CTOpOHBI, Rojui HeilTpanamax aTomon 6yAeT B o6mem c HoapacTa-
HHem IIJIOTBOCTR Toxa yBealPIIIBaTbC1I. GlleAoHaTenaHo, ecAH aTa AOJIH Aoaama 
orpanaaHsaTacH IIo coo6pameHrmm pecypca 'taxon-To MIIIIHMaabEt06 Hamm/Hon, 
TO xamAomy 3HaTIOHHIO AOJIH HenTpaabnaix aTOMOB 6yAeT COOTBeTCTBOBaTb Helm-
TopaH maxcHmaAbHaH rmoTHocTs Toxa, npaaem Any HCTOaHIIKa C xopomen cDoxy-
cHpooxon (ma 6yAeT, KoHeano, orpanwmHaTacH axmaaaearnmm nepHeaHcom 
(napameTpom Hp0BOAHMOCTH, COOTBeTCTB3TIODHIM reomeTprm ycxopHTeAbHoro 
anexTpoAa), paamepaam amHTTepa H noTpe6Halm yAeabHaim HmnyAbcom, T. e. yoto-
pHTeAblIBIM noTesamanom. 

Tax xax no npimHHam, HaaomeHamm mgme, HCTOHHHK He AoAmeH pa6oTaTa 
B pee C orpammeHHem no 06semHomy aapHAy, nepHeauc He HBaHeTCH Herm-, 
cpeAcToelmo onpeAeAsuonmm napameTpom. OAHaxo, vroom HmeTbAocraTo ,mo 

aHepreTHaemmil K. II. ;(., atenaTeabHo pa6OTaTb upH peamme, BO3MOSEHO 

6oAee 6AH3xom lc pommy c orpammermem no npocTpaucToesmomy aapHAy. 
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A. Hemonnunu uonoe 

813 H r. 1. Cxemix paccraa.rpm3aemmx mogeneil. 

a To — apemH Hpe6maaHHH agaToma Ha Hoaepxxocnk, xoTopoe Takokke upeacTaa-
aHeT co6o114)yanukuko TemnepaTypm H cTerkerm aano.nHeHHH HosepxHocTH. Paaall-
cakoT -TpH penknma TenerrHa: 

1) anwtHii HoTox, HRH Tekeakake HyaaeikaH: 	<< a; A o  < a; 
2) cao6ogaomonexyaapHaiii UOTOK, HJIH Te‘iemike ligygceaka: 2 >> a; A0 < a; 
3) HosepxHocTakmil glitinDyaHommik HOTOK: Ao a. 
Pacxog aTOMOB qepea eguakinky HaomagH nonepe'uHoro ceneHma B Takkoia 

COBOKyIIHOCTH Hapaaaeabakmx flop B 3TH% Tpex carmax ampankaeTca B 

CHMOCTH OT arkageHata momeakTa ktlyakicgatH packipegenerum paamepos Hop caegyko-
max o6paaom: 

I dm, 	ltpN i as 
A 	

81(8 1N 	a3  \ A 	
(1) A dt 	8rikr L 	/ p 3 (27tmkT) 1/2L \ e / P ' 

dmh  __ 886  Ni   / 03  \ A,„  
A dt — 3 (2nmkT) 1/2L \ 8  / 
1 4M. 	2rtAgN  / a \ 

 A . sdt (22tmkT)1/2L N 8  4P ' = 

(2) 

(3) 

Hap; H HRHHOI1 nosep%HoCTakOift gmixtlyaHH aTomoa Ha HosepxaocTH Ao. 3geou 
A0 = YDT0, rile D —.RoaDeffEERaeaT gaxIxDyaHH aTOMOB Ha HoaepxakocTH, ROT°- 

. park SIBRileTCH f yHKIIHeg TentrnepaTypm H CTOIIOHH aanarmeHito HosepiikocTH, 

6 
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mecum ripH HCHOR1$30BaHHH B HOHROM ganraTene. Ha ogHopogHo HOHHIATOM DMHT-- 

xepe 6ygyT Bonn:man. racTepeaHcHme acixt alum acaeacTaHe cyrkkecTsoaaakHa 
ilpH °guar H TOR Rie nonage geama nepea nopm cTa6Haammx COCTOHHIlii Han HMCO-
Heft, Tax H HH3HOlt cTerkeHa 3aHOIHeRHSI HoaepxHocTH. BTO moateT HplIBOHRTI$ 

• HeCTa6HJILHOR B3aHMO3aBHCHMOCTH mencay TOHOM HCTOHHIIKa, TemnepaTypoil 

HarkpaxceHHem. Taxoe HanonceatHe, ecaH OHO BOBHHRHOT B npanTwiecRom cay-
tme, monkeT HmeTa aaamme nocaeacTEHH gJIR cHcTem, peryamppoukarx nogagy 
gems' H TemnepaTypy amHTTepa B HoHakom galtraTene. l'HcTepeaHcHme acpcl)exTm 
cgenaaH 6li ateo6xogHmoit paapa6oncy aaTomaTmtH, RoTopaa ocyrkkecTaaaaa 
B cariae BO3HHHH0BeHHH peamma c amcoxoft cTeneakaao aanoaHeHata nepeaog 
amliTTepa Ha pea cHm pa6oTm c manoil cTeneHado aarkoaHeaHH. A 3TO B esolo oge-
peJlb 	HpHaecTH 	Kone6aTenbarym xapaitTepucTaukam peryanposaHHH. 
IIpH HoplacTmx amHTTepax rHcTepealicatme akixtlexTm goaakatm ymeHbmaTscx, 
a BO3MORMO, H B0o6ake OTCyTCTBOBaTB, Tax Halt B HOCTaTOHHO 60.7DAHOM gHanaaoHe 
TemnepaTyp H pacxogoa Ike3HR Ha aMHTTepe acerga HMelOTCH o6aacTli, rge 
cTerkens aanoaHeHHa HosepxHocTu maaa H DMHCCHH HOHOB Boamoakaa. 3To ripe-
rrrcTayeT nepexogy K peacHmy C BLICOKOR cTerkeHmo aanonaeaHH H, caegoBaTeaL-
HO, C HH3KOH amatccHeit HOHOB HpH cariakkom yaeakrieHHH Hogatnk Hamm HRH 

ymeHmlleaum TemilepaTypm HRH ace, HakkoHeg, HageHHH yucopaionkero aarkpoake-
HHH. CaegonaTeasno, peryaapoaaaHe peanaHoro amHTTepa B HOHROM gaHraTeae 
monceT oxaaaTaco 6oaee JIerHHM, gem upegnonaraeTcH. 

ti 

TEOP1411 PAEOTM IIOPIICTOr0 DMIITTEPA 

3aga‘leit aToro paagena SIBRIMTCH xplinriecxHii aHaHHa Hpo6aem, BoaHmtako-
DVIX upH pacneTe maxpocnommecitHx xapaxTepakeTHR peaaaHoro HopHcToro 
amHTTepa, Hcxogx H3 H3BeCTHIAX mHxpocaorkwiecacHx IIapaMeTpOB. BygyT pac-
cmoTpeam Taxake xapaxTepHeTHHH gayx cynkecTaykorkkHx HopHcmix aoasclapamoamx 
maTepHaaoa gaH HocTpoeHHa mogeaH H% cTpykkTypm. HalkoHeA, 6ygyT upeacTa-
BaeHN peayaLTana HexoTopmx 1113H6JIHRMHHIA% pac=keToa, OCHOBaHHIS% Ha 3TH% 

mogenox H Ha orkeantax HCXORHEI% HapameTpos, maim:Lam xoTopmx H3 3xe11epH-

MeRT0B He H3BeCTHLI. RoHermaH Haas Taxoro aHaaHaa. aaxmorkaeTcH B gOCTIDEe111111 
HOHHMaH1111 °UMBRIA% uporkeccoa B Taxoro polls yeTpacTaax H TRaBH003 B BARB 

neakHat pa6oinkx peammoa, o6ecnernmakonkHx xx onTarmaalakyko 31:14eKTHBHOCTL. 

Temenue pa6ouezo meta Itepea qu ✓turtOpwtecnue nopbt 

HpH Horn:ante pacumTaTs 3MHCCRIO HOHOB H aTOMOB H3 HopHcToro amHTTepa, 

B HoTOpOM HORarla IIe3HH ocynkecTaaHeTca C TIAJIbROil CTOHOHLI, 06IAHRO IICX0HFIT 

H3 TeopHH TerieHHH Ben:keen:la IIO rkHamkgparcecHomy xamay (cDar. 1, a). B aTom 

HIGH6.RIDKOHHH HpHaHmaeTcH, HTO nopmcnaii maTepHan rtpegcTaanoeT co6oft Ha6op 
TaxHx HmaHagpargecitHx xaHanoa, Hapanaeahumx gpyr gpyry. OgHaxo II3 car. 2 

allgaro, HTO Hopm B maTepHaae, HoarkeHHom cnexaamem meTanaHaecktoro Hopoin- 
• aHum Beam& oTaaaeHHo .aanomaniakoT Taxlle HHakoxgpameckkHe xaHaam. Mai 
HoHmTaemcH HaCTHHHO riecTs 3Ty paamaky, BBODH KODITHDHAlleH_T H3BHJIHCTOCTH 8, 
caaamaakorkkadi gailHy Tpy6HH 1 C TORIRRHOil IIOpHCTOH HaacTHHal L (1 = EL). 
Rpome Toro, Hopm B 06Hkem He o6aagakoT HocToHaumm xpyramm nollepelmaim 
CeHOHHeM, HO BTHM 06CTOSITeRbCTBOM apH gaabHenmem paccmoTpeHHH MIDI Hpefie-
6peraem. CHarkaaa 6ygem CHRTaTb Hopm ogilHanoammH c pagHycom a, a aaTeM.  

HoHmTaemca BaecTH B pacrkeT pactkpegeneHHe pagaycoa nop gepea cDyHaukHko pac-
HpegeneHHH n(a)da. 

HHxce 6yjeT noxaaaHo, HT° Hporkeccm TarkeHHH BertkecTaa no itaHany B ray-

6Hake HopHcToro 3mHTTepa H pacnpocTpaaeHHH sen]kecTaa 313 BIAXOHHOTO oTaep-
CTILE Hop DO nosepxaocTH amHTTepa Heaecoo6paaHo paccmaTpHaaTb paageamm. 
Penclim TetkeHHH 6ygeT aaaHcen, OT cooTHomeaHa meacgy pagllycom Hop& a, 
cpegaeil amnia cao6ogatoro upo6era 2 aTOMOB HRH moaexya, H3 xoTopmx COCTOHT 
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rge 11 — BH3HOcTL; trt — mace& macmgm;•p — cpegHee gaHneHHe B nopHcTom ma-

repHaXe; T — TemnepaTypa npoxogIngnx mapos; 8 1  H 60 — HoacHanklieHTM no-

- PFIAlca eATIHEALI (8l..< 80), KoTopbie 3aBHCHT OT °THOU:WHIM HHHHM Tpy6Hx H gHa-

meTpy [3 ]; k — 
nocToHHHaH Bonbnmatta; N — maul() nop Ha egrtmtay nuorgagH 

4:13HrypHme cH06xx yHaamHaroT, 13T0 B3HTa cpegHHH BenHmHHa gaff gaHHoit cpyrut- 

gHH pacnpegeneHHH paaMepoB flop, T. e. (F) = F(a)n(a)da. B 	ae xorga 

mplimeHHmm Halt nosepxHocTHogHc134:1y3HoHHa7, Tax H c906ogHomoneHynHpHan 
mogegH Te'IeHHH, mommo paccmHTaTs oTgenbHo gsa uHga pacxoga gMl oHeHHH 
TIOHHOi0 pacxoga mepe3 nopm, Ho caegyeT men. B 33Hgy, PTO ypauHerme (2) 
•ocHoHaHo Ha npegnogomeHHH A0  « a, a 3TO Hecnpasegakuo .  33 Tex caymamx, 
morga pacxog nocpegcTuom nosepxHocTiloil gH44:Iy3HH HrpaeT 4aMeTHy10 pagh. 
Penalm • H.Haxoro TemeHHH o6ar4Ho He npumenHm x npoxougkeHHio ne3Ha impea 
amaTTepmHOHHOr0 guHraTeux, HO Tax Halt HTopoil •.11eH B ypasHernm (1) oTalimaeT-

CH OT npauoit ‘laCTH ypasHeHHH (2) Tormato Ha ()Taw:Helm 8 1 /80, TO HamepeHHH 

3aBlICHMOCTI1 pacxoga unaHoro HOTOKa OT p HEZHIOTCH 110Re3HaDaH Hag onefam 
pacxoga cuo6ogHomogeHynHpHoro noToua mepe3 TOT M maTepHag. Bmao Hafigello, 

?ITO 81 /60 HameHHeTcH JAHR pa3.ammamx maTepHanoa glianaaoHe 0,6-0,9 [31. 
OTHomeHHe ypauHeHllit (2) it (3), HoTopoe AIM ognopogamx flop pa9Ho 

dmh id/W s 	480 (a 3 ) 	4a2  
dt I dt 	3A (a) 	340 

61.1310 IICHOHL30BaHO gnM ogeHHH AOHH Heirrpagmagx macTirg, Dmirrnwyembur 

.Hoplicnam HoHHaaTopom [4]. OgHaxo TartaR . ogerma Hm3mHaeT BoapameHHH no 

•enegylonleft npHmzue. 0Ha mosueT gam gocTaTomHo npasHasHme Heammuna OTHO-

MeHHH 310.71HLIX Pacxogou HJIH paCX0A0B B rny6HHe nopHcToro meTanna, HO upFig 

JIH gacT xopomee npH6gHuteHHe gag cootHomeHHH HOTOMOB B naporsotH:nosepx-
HOCTHOrd cloa3ax 11671113H BrAxoga nopm. limay3Har [5] noxaaam, 'ITO pacxog napa 

,HJIH Tatum ymacTHos, 74.3mula xoTopmx nopsigHa ax pagnyca, B gua-TpH pa3a 6ans-
me paccmHTaHHoro no cpopmyne -  1{HygceHa. 

13To6m IIOHCHHTL clia3aHHoe H HOHrOT,OBHTI:, nomuy gnu Apyroro meToga 
pacmeTa gogH HeitTpaabHoti HomnoHeHrm, 6ygem paccmaTpm3aTb gBIDReHHO Berge-
culla Halt H0m6HHHposammit nporkecc nosepxHocTHoti H mogeHyaHpHoti gotopyann 
napoa B HlinHagpmmecHom uanHanxpe HIIHHOR 1, pagHycom a (CM. clir. 1, a). Ilpo-

mogHmmit HIIMO aHamHa counagaeT C H3HOMBHHEIM B pa6oTe [6]. PaccmoTpHm 
yparateHHe HepaaphmulocTH gnu noToHa BeigecTua B anemeHTe nosepxHocTH cia, 
pacnonouteHHom Ha paccToHHHH X oT Bxoga nopm. 3T0 ypasHerme HmeeT BHg 

	

dS(x) 
 L 
_.,[y+ 	

dx 
zj_ d ( D  as 

ax 
 _s (:)] 

- 	- (4) 
dt 	 ' 	 To J . 	. 

rge S(x) — nosepxHocTHaa KoHHeimpaxlla Ha anemeHTe da; Y — npHTox H do 
9a cmeT Hp0H3BOJILHO Hanpasneramax aTOMOB, 13xogiugHx mepea neum'ic Toper; 

gunHagpa; Z — npHTox H do aa C`TeT gecop6HHH c gpyrax 3gemenTo9 nosepxHo- 

t TH, Hanpnmep c 'da'; riZeH  (Li
as

- - ) FIBIISIBTCH gm3epreHrmeit IIJIOTHOCTH ToHa 
dx 	az 

_ 
nOHepxHocTHoit .gful1(Dy3aH; S/xo — normag CHOpOCTb gecop61;HH C amemenTa no-

BepXHOCTII, npHmem To—  HpemH npe6NBaHHH Ha HosepxHocTH AMR aTOMOB B ceme-

HUH X. flpH yeTaHommullemca pemaame dS/dt = 0 a pelneHlie ypaHaeHHH upo 
. spafarnamx .ycaoHHHx S(/) = Si , S(0) = S2 gaeT 3aBHCHMOCTE. cTenenn 3auon-

lleHIEFI nouepxkocTH H.T10 HOHMeHTpal[BH OT X. T-ITo6b1 onpegegHTE, pacxog aTOMOB 

-mepea nopm, nepeHocHmmit cuo6oguomonexyggpiazm HOTOHOM napa a nosepx-

EIOCTH08 gmluDyanefx, MM gORMCHIS BEITIIICHHTE. cnegylorgue Benirtimm: • 
I dMh 	 • 
A dt 
	= (a + [3) N, 

' 	
dM. 

A dts = 
N2n (a) p -a--sx  I.  • = d 	1 	

(56) 1 	 

92 	 A. Ilemourtuxu uonoe 

rge a — noTox aTOMOB, HoTopmit upoxogHT mepe3 Tpy6Hy mesa Hanpaso 6ear 
cTonitHoseHHH co cTeHHoik nopm, a 13 — HHTerpagiamft IIOTOK CO cTeHou, BM2COHH-

upl1 C npauoro Toprka apy6mr B egHHHHy HpemeHH. IlpHHHmaa aaHoH pacupege-
JleHH51 npnaona aTOMOB 113 gio6off _r_omHH HocHaycollganmnam, a noTox ogHopog-
ILISM IIO , Hcemy nenomy TopHy C pacxogom aTomos, nepeceHaxagBx HHOCROCTI, Top-
ga, pasHmm vo amom Icat 2 -cen, gem° noHaaam, 

a 	2n 

Y (x) 	Q 	
do  (a —Q Coe e)  

(x2H-a2±Q2-2a Q COS 8) 4 I  

2a 

dx' C 
deS (x')  (. 4  [4a2  (1—cos 8)+(x—x')21 (x _s, )2 +(x_x , )4 

2a2  (1.--cos e)±(x—x , )2 
0 	01 T°  

a = vote — Y (x)dx, 

a 	a 	232 
de  

a 2v0 1 2 	Q' de' (92±0+12-29Q ,  COS E)z '  
0 ,0 	 0 

r=  2rza 	S (x) 
Y (x )dx, 

	

vo  • 	(x) •0 
rge: T (x) = T [S (x)1 HaggeTcH cDymakHeik uouepxHocTHoil HoHn,eHTpan,HH B pac- 
cmaTpHHaemoil Toque. BmpameHan gag Y H Z, a caegoBaTeabno, H Ansi a H 13. 

BHalaHalOT 3Halli1THHeCHHe HHTerpagm H HOUSHHIA 6pamaa J1H6o HHCHBHHO, 

an6o annpoiccramnpoaaTbcn. Ho a B nocaeipaem cariae ypaanenne yffanonnn-
naeroca TerleHHH, nonymeHHoe HogcTaHoratoil ypaimeHHil (6) H (7) B ypasHame• 
(4), 51B3HaTCH cnoucHmm HHTerpogiuM)epeHHHanaHmm ypasHenHem, HoTopoe nog-
gaeTcH, 110-BUAHMOMy, WBIIIb rnacaemamm meTwaam penieHHH, game ecaH D B To 

C‘IHTaTb HOCTOHHHEIMH. OAHaHO B pa6oTe [6] noHaaano, iITO eCJIII 3TH BeilligHHEI 

CHHTaTi. HOCTOHHHLIMH, TO HHIle6H0e pemeHHe , 

S (x)  = S2 v2Da X  

ygommemopHeT aTos&y ypaimeHmo B TOHliaX, pacnogoacernmax ganeHo OT HOHHOB 

Tpy6HH, T. e. gWH 
x2  a2, (1_ x )2 >>  

Aamee Tam noHaaaHo, 4TO gag nor° caymaH gocTaTomHo TO4HLIM naaaeTca 
Empamenae pacxoga -qepea nopy B uHge cymmbi ypaulleHmii (2) H (3), no-
aygerme caoatennem cao6oanomoaenyampapro noTona c nouepxHocurgm 
giuMiyaHommam HOTOHOM, HO 3T0 peraeHHe He o6H3areabHo jlefIGTBIll'eAbH0 
y HOHHOB Tpy6KH. HMEe'HpHBOXITCH HpH6HEDiteHHMO mapaatenna annerpaaon Y, 
a a p [6 ], HoTopme HBHHIOTCH nogeainimn gaU-9314 npH OTCyTCTBH1i Taquoro 
HUH ypasHeHHH nouepxHocTHoil HoHrkeHTpagHir, Tax Hari HO3BOHHIOT orkeHHTL 
ITOTOK Heirrpanou H3 megHoia nopm: 

Y 	ve  r- x 2 ±2a2 	x l 
2a [. ( x2+40)1/2 

/2 	 4a 2  1 
a vata2  [1+ 2A1--- 1+ 

(5a) 

(10) • 
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M, Rena 	HRpH Iecxylo cTeaxy Ba JSBa paBHHX ytIacTKa, Ha%OJ{HM 

S(1/4)  r  rtl2  ( 	16a2 	1 l 

18 (1/4) { 2 [ Y 1+ 4a22 —1 ]  — c [V 1 + 2_1 ]} . 	(12)  0 

B Cny'!ae 1 = 2a HyTehi -HpH6JIHH(euHorO i1HCJIeaH0r0 HHTerpHpoaaaHH 6brH no- 

JlyceHaI Taxxce HpH6JfH?Keaa8Ie BblpaxceHHH .na a H 

a 	0,2011a2v0 , 

[042 S( 114)+078  S (3 1 /4) ] na2 , 

foTopble MWEHO cpaBHHT8 C Ben11'IHHaMH, HOJIy'IeBH&MH 113 ypBBHeHHH (11) 

n (12) 
a 	0,17 ta 2v0 , 

[0,12S (114) +0,71 S(3114)  ] nag: 

2T11 HpH6JIH)HeHHb1e Bblpa1{eHnH HCIIOJIb3yIOTCH HHxce HpH pac'1eTax BblxOJSa 
HegTpanbHog KoMHoxeHTbf, KOTOpbTe -  OCHOBuBanHCb Ha coBMecTHoM pemennn 

CucTeMbI (5). Ho IIp11 pac'IeTe uapaMeTpoB 3MHTTepa CJIeJ~yeT TaR1fe paccMOTpem 

M pacnpocTpaHeHHe I[e3Ha no Bceg BepxneH uoBepxHOCTH Me11JSy HopaMH. 

Pacnpocmpaneuue no noeepxnocmu s.oeummepa 

KaH IIOKa3aHO B upeJ ~MJ;yH{eM.pa3JSe8e, IZe3Hg MOHfeT IIOCTy13Tb K BBI %OJSy 

nopbl 11811 3a c'IeT.7f14)f0y3HH HO IIOBepXHOCTH, TaK H B CB06071HOMoneKyna pHO1f 
napoBOH ())a3e. Oj[HaKo pacnpocTpanHTBc$I IIo BHeWHeH noBepXHOCTH B0JH4)paMa 
on Mo11fOT TO7IbK0 11 TOM noBepxHOcTHOH J{11 ~)y311H. 3j{ecb Mb! BCTpe'IaCMCH C JSBy-
MepaOH aaJ{a'Ie n t 4 y3HH H, IIOCKOJIbKy nopai IIpIIHHMaIOTCH xpyrJIB MH, BOc-
MOJib3yOMCH r[HJIIHJ{pH'IecKoll cHCTeMo l xoopJ~HHaT. BHRDNo, yMeHbmenne 

HOBepxHOCTHOH KonI~eHTpai;nH C paccToHB:HeM OT rpaHHJ HopM 6YJSOT B 3TOM C1ry-
'iae 6oJIate, aeM B cny'!ae oj;HOMepHOH 3aJ;a'nT j!Hf))()yaHH, J(JIH KOTOpOH CTeleHb 
3anoJIHeHHH na J;aeT 11811 exp (—x /). 

TaK K8K 110118! BMHTTHpy!OTCa C BHemneB IIOBepXHOCTH, yJ) BH HHe Henpe-

pbIBHOCTH 6yJ~eT COJSeplfaTa 'IneH, COOTBeTCTByIOIE RII H(p()ly3H0HH0My IIOTOKy, 
11 'TJIeH, C00TBOTCTByIO11HH IIOBepxHOCTHOH BMITCCH11. P8CCMOTp1M 3aBHCHM0CTB 
CT011eHH 3anoJIHeHHH noBepxnocTH OT paJ[Hyca B 3TOM Cny'I ae. B, Konbl~0 paJ;Hy-

COM r H mHpHHOH dr as C'IeT noBepxnocTHOH JSn44y3HH nocTynaeT H3 IIopb! BeIIJ e- 
CTBO, pacxoj KOToporo paBeH 

Dao2nr  ddrr) 

(MHHyC B35IT IIOTOMy , '!TO d0 /dr OTpBI aTeJlhHo ). Pacxo BenSeCTBa , noKH}[alon;ero 
T(oJIb11o, paBeH cyMbie aMHccHH c HosepxHocTH 11OJI8I;a H 71114y3HH 'Iepea ero 
BHemHIOIo rpanHr y , T: e. 

re v +  H v 0 — CK0p0CTH eCOp6i 1IH 1101108 H aTOMOB HpH CT0UeHH 3aIIOnDe11K11 
HosepxHocTH, paBHOH 0. KaK IIpaBHJIO, V0 « v+, II03T0My BeJIwiHHOH vp 
J.1aJIee 6yj{eM upene6peram. npHpaBHHBaH 8TH J5Ba BbIp a11eH11n H coxpaHHH mmub 

'IneHBT nepBorb IIopf)cKa OTH0CHTe7LbH0 dr, IIOriy'IHM 

dr2 + r dr 	Duo 	' 

—, / Doo9  
v+ ' 

cne)oBaTenLHO, 
d2e 1 de 	a  __ 
dr2 + r dr 

 

PemeBHe 3TOT0 ypasaennH, 0JlxlHh1M o6pa30M 

6onbmHx T , HMeeT BHJ1 
e1K0 (r/ 4 +)  

( 0 r) = Ko (a/4+) 

rj(e K0 — rnuep6onwiecxaH HJIH MOJ I1 HIHpoBaHBaH ( yHK1;HH BeCcenH HyJIeBOro 
HopJq Ka, 3HaieaHH KOTOpog OrpaHHtleHM Hpn apryMeHTe, cTpeMHHSeMcH K 6ec-

KoneilHoeTH , a 0 1— cTeUeab aanoJIHeHHH HosepxHocTH Ha rpaam;e IIOpM. 3TOT 

pe3yJILTaT noJIygen B IIpe 1f 7{IIo7IOeH11K, 'ITO 0+ He 3aBgdHT OT 0, - KOTOpoe, KaK 

IIOKa11eM HH1fe, He C0BceM . 3aKOHHO. ECnn HOJ~cTaBHM noJiy'Iennoe Bblpalfeune 

pJI H 0 -B (~OpMyJ1y - 
DarOe 

+ 
H IIpoHHTerpHpyeM ee 110 paR11yCy OT a j o 6ecKOHe'IHOCTH, MM H_ aHJSeM, 'TTO IIOJIHN L 

TOK, jlaBaeMarH OJSHOg IIOpOH , 6yJ~eT paBeH 

I. = ev. (ei) 2na & 	K Ia 4 +) 	 (16)  

rJS0. K0 — MoJSH1( hIu1posaHHaH (pyHK11HH 	n 	 H BeCcea nepBoro opHJ~xa. 

C o'Ie11b xopomeg To*1HOCTbIO 3T0T IIOJIHu11 TOR, IIpHx0 0uI HHCH Ba OjIHY 

uopy, paBeH TOKy C KOJ1hI~a BOKpyr HopM, Hao6paH eHHoro Ha ynpon eR110 

'~xeMe (CM. _ 4 nr..1 , 6). B 3TOH MOj{eJIH I~e311H, IIpe}ic a 'IeM OH 3MHTTHpyeTCH, 

J~H44yn7lHpyeT OT IIOpM IIo uoBepxnocTH KOJILr a, umHpmHa Kozop0r0 IIpH6JI113H-

T8JIbHO paBHa j(JIHHe J~H(p(py3HH. IIpHHHMaeTCH, 'ITO BMHCCHH IIOCTOHHHa no BCeMy 

K0JIB1 y H CKOpOcTb J.~ecop611HH cooTBeTCTByeT cTeneHn 3a10JIHeHHH noBepxHOCTH, 

,paBHOg HexoTopou Beii was 00-. 3Ta BenwIHHa IIpuEHMaeTCH paBHOH' CTeUeHH 

3auoJIHeHHa, HoJIy'1aeMog Ha, paccTOHHHH 0 +/2 oT rpaM111T,M Hopb1, eCJIH npHpaB-
HHTB noJIHylo HOHHylO H aTQMHyIO 3MHCCHH c KOJIbI;a J?Hfpfpy3H0HH0My ITOTOKy 

C rpaj{HeHTOM (0 I — 00) Ha paJ~HaJIbHOM paccTOBHHH OT- a JSo a+ 0 +/2, T. e. 

vtot(eo)a2 [(1+ a )2 .1] In 
 eo = eI 	 Da0 	 - 

PJ~e vtot  (00)= v0(00) + v+(00), a JI0rapH,())M IIOHBJIHeTCH 113 paccMOTpenn 13MHC-

CHH KaK .  Hpol[ecca; JtoxaJlHaoBaHHoro Ha paccTOaHKH oj{H0r0 paJWHyca, a Be pac-

npeJSeJIeHaOr0 no BCeH HosepxHocTH. TaKHM o6paaoM, B 8T0g UpDfiJIKHOeHHOIi 

MoReJIH , 1IoJIDb1g TO K; 'Iepea Hopy. paBeH - ... 

Z(nH eTeneHea aaIIOJIHe111 I IIOBepxHOcTH, 631H3KHx K' BeJIH'IHHe, COOTBeTCT-

BylOI11eE MaxCHMa7IbHoJO 3MHCCHH 1101108 HpH JSaHHOH TeMIIepaType (a noienno 8T8 
o6nacTL npej{cTaBJtHeT_ HaTepec IIpH pac'IeTax J(OJIH HellTpaJIaHaIx'lacTKT H 11011-
Horo Toxa B TaKOH HjleaJIHaHpoBaHHoIo MOJ ~OnH BMHTTepa), pa3 iW H B p83y7I8Ta-

Tax, IIony'IenHaIx IIpH'.' 3aJ{aHHLix aua'IeHHHx 0+ H 0i, MexljSy T0KaMH,'pacc'IHTaH= 

HO 

(.13) 

(14) 

cTpeMHIIieecH K HyJIlO HpH 

(15) 

(17) 

7,,= ev,(00)5ta2  [C a*  11)2-1 ] 
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Hamm -no cpopmynam (16) H (18), coeTaangioT memo:, 20% B THIIIPIHMX enymanx, 
gni{ Romp= 61.13111 nponegenm paememr. gna.yuponkennn ganee inner° 6onee 
TORHOr0 ypartnenna (16) HCHORb30BaROCI3 ypannenne (18). 

Hpn pacemorpennn nponeeca paenpoeTpaneunn twang nO nosepxnoern 
amnrrepa neo6xognmo Tanate onpegeann. paenpegenenne erenerna eanonnenna 
nonepxrioern na ereanax noprn B6.T1H311 1311X0AHOr0 oTaepermi. klenonsayn OHH-

cammo shmie mogenr, 3MHCCHH C napyagioti nosepxrwern, npniniman coo6pance-
HIM npeArIgYrnero paagena H npn6anntenno npegeTanann Temenne OT axog-
HOTO Top la nrunurgpa K mane egnanmnum ZIOHaRLYILIM HCTORHHHOM, a 3MHCCHIO 
aromos CO GTeHOH K nangkomy H3 HOHEOB nnanngpa .TIOHaRIMISM CTOHOM, nartgem, 
1TO 

'tot (eo na2 [ 	+ 1) 2 
	

Da0•22ta 102-00  ± na2 Y (x)dx —213, 	(19) 
0 

]=

= Vo  

rAe 02— CTeHe111.. 3a1107111eHHH II0BepXHOCTH na paCCTOHHHH 1 OT BLIX0Ea nopm. 
Henonbaya egenamune upegmgyrgem paagene -mnenerme onernm mnenos, onn-
cmamorgnx cao6ognomonenynapingt nepenoe napa (3TH Ram.' eparmenrno 
C Bupameallem B new& maem paseneTna Amami), MOMHO pelIEHTL ypaanenne (19) 
meTogom nTepannA H HATH (02-00. 3aTeM, HC110711.3yH yparmenne (17) gan 
HenoToporo anamennn Go, onpegensuoTen O i  11 0 2 , T. e. eTenenb sanonnenna 
B Jno6off Tom 	m 

	

ne, unomna TORRE, naxognIgneen 	paCeTOSIMESIX 1/4 H 31/4 
OT nmxoga nopm. EftmepxnoeTnan nonnenTpannn patina 

o S )— (\ 4 302+131  — 

H, czegoaaTeaLno, onpegenneren cnopoem geeop6gnn 
S (114) 	( 302+01 

O 	

) 4  

Bxogrngan B noacinintnnenT p. 
3Ta napTima pacnpocTpaneunn neann °non° nop nonymena namn B npegno-

nonterm, mTo paccrosnme Mentgy nopamn measure 2(a + 6. ±). Ilpentge mem npo-
ll3BOATITE. paemerm, HCX0AH 113 3TOit mogenn, He06X0A11310 ileum:0:113am eynkeeT-
1;pm:twit nopncruft Bon4pam, mTo6m onpegennm peanhame anamernan a, 1 
H paecTonrmii menigy nopaMH. 

Henomopme xapammepucmunu cyufecmoymucezo nopucmozo 
oo✓tay6pa.na, no✓ rtennozo cnenanueat 

ARA TOM RT0611 BLIHORHIlTb paemena, OCHOBaHHLIe na H3R02KeHHLIX SLIM@ 

coo6pantennnx, 6unn ncenegosamn o6pa3nm cynreerayrorgero nopneToro Bons-
cbpama, nonymermoro enenannem, C nenmo nairrn pawn:a:me paenpegenertnn paa-
mepos Hop H paCCTOFIFIllik menvry anmx. Ha clmr. 2 nonaaaran miutpocDoTorpacplin 
gayx o6pa31;ort mennoaepaneToro enemennoro 13°m:4:Tama, HCHORb30BaBBIer0CH 

B aneneprimenTanmunx HOE:MX ABliraTengx. arn o6paaiw npegeraannior 0060i1 
nopnermii Bonmlwam 83%-HOPL HROTHOCTH, H3rOTOBJ1eHELICI timpmoil 00H.11.TIHHO 

meTannypgaurnan HOMI1aH10, H nopnemil BoJI14paM 80%-nog IITIOTHOCTH, KOTOr 

petit Hp0H3BOAHTCH cimpmoit oCemmtorto (lianinDoprm). Ha (13Hr. 2, a H 6 
nonaaanm o6pa3nm, o6pa6orannme enegporgnm o6paaoM: nopneTme aeraann, 
noTopme HCHORb30Ba.7IHCE, B upoaegenranx HCHLITaHHFIX gsHraTe7LR [2], 6.61RH cna-
mana paapeaainz Ha 'IaCTH, amonTnpoaarga B onpany H 3TM oTnunx4BarnA an-

maanmm IIopomBom G paamepamn macTng 6 .TI/T.. 8, naneeemnam Ha mean, nonpinaanc. 

rnargDonanuna xpyr. 3a aToil onepanneit enegoaano neritoe Tpaanenne 
H erne 6onee nernan nonnporma. Onaaanoes, 'ITO npn Tanort Ternonornn nopm 

Brignm arum BCero, XOT$I rpanngm aepen CTHpaIOTC$L. Ha cluir. 2, e H 2 nonaaaum 

H r. 2. MincpocDoTorpacinaa AByx o6pa3Aos uopacToro 
BonmiTama, nonrionwro cnexaHmem. X 450. 

a — pap MU ocIninnancc IINOTHOCTI• 83 % , uonmpoaarmaa 
noaepsHocm; 6 — dailpmra oCemaxom); 11710THOCTb 80%, 
nonaposaaaaa noaepasocTs; — d1HPMbi OCD1171711111C*; IDIOT - 

ROCTb 83%, mexammecRan o6pa6onca noaepICHOCIII; 
a — cbaprdta «Gammon»; IITIOTHOCTb 80 %, mexamrsecaaci 

o6pa6oTica nortepmfocxx. 

o5pa3rkin na TeX ace maTepnanoa, mpommurnennoro H3rOT0BReHHH C um:wpm:To-

- CTHMH, o6pa6oTa•naamn Ha CTaHKe. B TaKOM sage OHH monTnpyroTen sa HOHHIle 

HCTORIIHICH. 
Hpa neenegoaannn Tannx noaepxrwerefa nog merannorpacImmeennm mmtpo- 

CKOILOM BO3HHHalOT Bonpocu, na noropme OReHE Tpygno OTBeTHTb. Bee RH MOH- 

Male omepeTnn CBH3aHbI C nopamn, upoxogargnmn mepea BCIO Tommy maTepnane 

gpyroft 'aro nortepxnoeTn? ECRH Hex, TO nanan macTb eagaana H Ran 3aBlICHT 

BeponTnoeTs Tanort CBK3B OT angumoro paamepa nopm? B npnannne mongio npo- 
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anaananponaTh rannym upommkaemocTh nopEcTax o6paarkon npn nommun ypan- 
MUM& (1), (2), a BO3MOHCHO, H (3), qTo6ka noayqrah axcnewamenTaahnme AMBILIe, 

RoTopme nomoryT OTBOTHTL Ha Taxne Boupocm. Ho Tax Halt Taxoro AeTanmioro 
°Hamm. 0M0 HO cueaano, TO HpHX0/MTCH yA0BROTBOWITI,CH H3MepeHH3IMH paa- 
MepaMH nop H pacupeuenennem upomencymonmencuy nopamn, uocTymnamn na6nio-
;Tema°, H HOI11.30BaTLCH pacqeTamn, OCHOBaHMIMH Ha npeuno.noniemm, TITO Bee 

nopm maxounT Ha HpOTHBOH0JI0ORHy10 nosepxnocTs o6paana. 

430 	 430 

Q15 

420 

71;  0 
2 ' 

410 

405 

12 14 

Ha eDnr. 3 n 4 noRnama pacupeueaennn paamepon Hop 11 npomencymox 
memuy MIMH, noapieratme c nomonaao mnxpocxonnn. Bo ncex carianx MM cTpe-
MlianCh m16npaTh nopm car:lath:co, uponoun MIICROHHO JIMMIO IIO II0110pICHOCTH 

upnratman pace Bee nopm, nepeceRaemme Taxa( Boo6pantaemort annneir. 
Hpn onenRe unameTpa nopm neo6xouinao yquTrahaTh, 'ITO 60JILDIMICTBO BEIXOAHLIX 

OTBOpeTHI1 Hop, oco6emio 66TILIMIX II3 HgX, ne FIBMIIOTCH xpyrammn. Tax Ran 
upn onpegenemm Hp0BOIMMOCTH nopm nan6onee MIJIHOTCH mem, 

paamep, TO Annum:ail y3Enit MIXOA nopm rarrianacm B 338RM:13108TH OT 

ero ARMIN Rau TrecRoahRo nop meraanero unameTpa. Cpejnu unameTp nop 
(2a), nailuenmait H3 TaKHX cpymtunii pacupegenennn, 6MJI paRen 2,3 ammunn 
o6pa3na «cl3nannuc» H 2,4 micat uan o6pa3na ((Ceb:mom. "LITo6m IIpoBepKTh, 
'tax manneT meToAnRa °genial cammx maamx paamepou, 6man oupeueaenm 
uouo6ume 4:15THKIVIH pacnpeuenennu upn yCJI0BHII, 11TO aa unameTp OTB0pCTIL3 

upTummaaach uallHa unaronaan KBaApaTa HpH6JIH311TelIbH0 TOR BeI naonlaun, 
'ITO H uopa. Taxne (Dyfacnnn pacnpeueaeman upnRean K cpeuralm gRameTpam 
3,6 zoom, ;VIA o6pa3na «OnnanfiC» H 3,5 JOCK Jan i o6paana (CemnRcal». 

Pacnpeueneman upomentymox mencuy nopamn ualoT cpeumne BOJIMIHHLI, 

pane 6,6 mnot o6pa3na ocl)naannc» n 6,8 XXX o6paana «CemnRom. 

7 2aaaa Ni 48  

98 	 A. Hcmoutuxu uortoe 

3TH peayahTana xopoino cornacyloTcn co cpeumam upomencyrnm, nonyqemnam 
HCX0):(FI Ha cpegnero qncaa nop Ha eunfillIky HOBOpICHOCTH, HpH6JIH3ITOJILHO part- 
}Toro gnu o6paana or:Dnamanc* 2.10 6 . 

Hoene nposepan Taxnx nosepxnocTek nou mmtpocRonom °Rannoch, TITO 

Hp0AHOROHleHHO 0 TOM, TITO unameTp now.' OCT88TCII HOCTOHHHISM HO 	nopm, 

He onseqaeT AdiCTBIITEMBHOCTH ARFI ray6nn, npenmaronaix unameTp. Cnexamie 
3epes nomajapama HpHBOAHT K IIMIHJIIICTOCTH nop, HoToppo MM ntaTaanch y'lecTb, 
BBOAH K03441MHOHT H3BMIHCTOCTH 8 B pacqeTax Tnenna BenTecTRa qepea nopn-
cTylo ncTainty. HO BTOT H031:1411I(HOHT AOMEOH Tamxe rIHTLIBaneff B pacqeTax 

•13 B r. 4. Pacnpegenenne npomentyrnon memgy nopann 
Ana gnyx T1111013 nopncToro BonLcDpama, IlOarleHROPO  oIIe- 

KaBgeM. 
a — <13xpeau a<Danakinc.; 11710THOCTE• 83%, I d> = 6,6 ,M7CM; 
6 — Oxpniai <4Cemaicoa»; EIZIOTHOCTb 80 % , I d> = 6,8 mr..a. 

pacnpocTpanemm BenkecTua HO HOBOTIXHOCTH. ORaaraneTca, unfl Taxoro uponec-
ca ayqualm HpH6MISKOHHOM IIBMIOTCH paccmoTpenne nopm, ray6Raa RoTopon 
Hp116IIII3HTenbH0 paana ee unameTpy. HpHTOK ReucecTaa B uopy uponcxoAnT Rau 
3a cqeT nonepxnocntoi AnclaTpyann, Tax H B °nue napa. 

Hcxouu Ha cRaaaRHOrO, Aga pacnTos 6m1Ia upmauTa moAeah (CM. (for. 1, 6 

H AOCTaTO4H0 upn6anataion1ancn K cyruecTuporcana o6paanam nopncToro 
Ronralvama. aTa mouenh npeuuoaaraeT, TITO nopm paamenTaloTen oullopouno 
Ha paccTosainn 7 XXX upyr OT upyra B Repimmax paRnocTopommc Tpeyromain-
ROB. HpH133130TC51, 'ITO nopm nmeloT OIMIlaKOBESA unameTp H ray6may (2 Jowls)• 
Caegyxamam npn6anatennem 6auio 6br aaeuemae opymaarit pacnpeueneunu THHa 
HOK3.38HHLIX Ha (DIU. 3 H 4 HRH ynp011(011HISX annpoRcnmnppoinnx aanncnmocTeu 
JSaB unameTpoa nop H npomentyriton mencuy BOMB. MOT.IIH 6bI 6bITb Rianoarrema 

npumme, HO yTOMHTOJIMIII0 pacqem Ann paannquhrx upomencyTRou 
poB, xorga cymmapnmil peayabTaT nonynacm 6m nyTem rpacj3nmecx0ro Taaerpn-
posamin. Tax RaR pa36poc IIO Beni:mule nop H no upomenty -TRam mentuy HHMH pa- 

a 2 4 6 8 10 0 0 2 4 6 8 10 
La, ■Igm 	 20, MKM 

Q 	 6 

CD B r. 3. PacnpeAenenno pantepon nop Ann nnyx o6paanon 
nopncToro Bonbitpannt, nonriennoro cuexannem. 

a — Clapmra c<DHaaancw, IIJIOTHOCTIa 83 % , 2a) = 2,32 mitoSt; 
6 — taxpntra oCerouloa#; nnoTHoem 80%, <2a> = 2,39 .4tra,t. 
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BOH HpHmepHo 4 H 9 dltnx, TO artesHsmil HextocTaTuH mosenH C osHoposmamn upo-
mes(yntamH. Ha 4)Hr. 2, a HCHO Tausce, TITO mai:um:man o6pa6oTica nosepxHocTu 
amHTTepa mosteT ups HexoToptax 0 6CTOHTeJILCTBaX uplisecTH K yBenlIgeHMO TInCna 

Hop 60nmmax sHameTpos HcaescTsHe paspynreHmi aepeH. TeM He mum caegyeT 
HonaraTb, TITO peaynaTaTm, nonygemme TICXOTVI H3 3Tc:di mosenH, 6ysyT HOJI03111,1 

ups 011pege.30HHH xagecTseHHEtx H RaCTFITIHO ROJIHTIOCTBeHHLIX paamuntii, Ii0TO-

pue moryT OHOIX(aTLCA mestsy HAeaJILHLIM H peaBbIlLIM now:Imam amaTTepama. 

3aeucumocma D u A om 0 u T 

,11JIH TOM WO 61,1 nposecTH THICII0HHLIO pactient paamepos amsTnippountx 
o6nacTeit H cTeuemt aanonnemut nosepxsocTH, a Talcum goal) HeitTpanamax liacTsg 
sax 45rmawit TemuepaTypm, Henonsays paccmoTpermyxo Immte osHopossyto 
mosens nopHcTort BCTaBKH H lIpeATIOJI0)KeHHH 0 TOTIOHHH seinecTsa mepea nopm 

ero pacupocTpaHeHHH, Heo6xo7jHmo man. tHcaemmie sHageass cxopocTeit se-
cop6sHH sag HOHOB H aTOMOB B BaBHCHMOCTH OT cTenemt 3aHOJIHeHHH nosepxHocTH 

II TemuepaTypm T. Heo6xosHmm TaRBIe aucuepsmeHTaamm oupese'nemme Beall-
RELHBI KODORIWOHTa sH4:14)yalm D H gamut 110B0p/CHOCTHOR sHCpystm A. XoTs 
147151 romoremimx nosepxHocTeit som4pama CKOpOCTH secop6wm HOHOB H a TOMOB 
H3BeCTHIS [7], upnmeneHHe 9THX BOJIHTIHH MIK nopHcToro sonmppamosoro 
Haim tatatasaeT COMHeHH51 BCRegCTBHe BO3gefICTBEdi reTepOreHHOCTH B spH-
cTanaHriecuoit capysType 110BepXHOCTH Ha HOHHO-aTOMH3710 3MHCCHIO. OJS(HaR0 
TpysHo uposecTH 0 60CHOBaHHO0 cpasHemte osHott reTeporeEmoit nosepxHocTH 
C spyroil, noaTomy B ;:kaarz.Heifusem He senanoch HOIMITOK HCI10.7I330BaT3 spyrHe 
samtme, spome sannmx Teknopa — JlaHrmopa. 

Hoa4a4snweHT ss414IAT3HH Ike3HR Ha sonL4)pame Tamue Hamepsncs B orpaHs-
nenHom sHanaaone ycnosHit. PesynhTaTai 3THX HamepenHit upHseseHm Ha 4str. 5 
H aucTpanomaposama B o6nacTa 6onee BLICOKYIX TemuepaTyp. Mono onutgaTh, 
=no u034)4a13ItHeHT sH()4)y3mt HameaseTca Rau C nosepxaocntoil sorweHTpanHeit 
0 1), TBK 171 C TemnepaTypott T. 3aBHCIIMOCTI, KO 344111KHOHTa gs434:15T3Rat OT Temne-
paTypia paccmaTpHsanacs B pa6oTax [7] H [8]. flpesnonaraeTcs, iITO upH nocToma- 
HOU CTIMIOHH 3aHOJIHOHHH HOBepICHOCTH 0 10330HIAHOHT slugymts 6yseT non-
'111MITLCF1 caespontemy COOTHODIOHHIO: 

t oeEntikT  

rse b — paccTosHHe mesugy nosynntamH (Totwams ysepscamm); E m — aHeprHs 
axissamm Taxoro aasepsumaion:kero gempa; v — cpesuss cuopocus aToMa, 
paccrunamtas ARS ABymepaoro raaa, H to— HexoTopoe xapaxTeplicTsgecsoe 
spems. Hepsmil ',MOH B anameHaTene aToro mapasuemts gaeT 'Tem)) npe6lasanus 
B nosymue, a sTopoii — spems nepementemas mesugy nosymmams. ,11aH OTHOCH-
'masa° HH3KHX TemnepaTyp, npH RoTopiax &um nonygema axcuepsmenTaamme 
Aatute, itepsmit .c.nen B aHameHaTene 6onune sToporo. OsHaxo npH 6onee 
smcosnx TemnepaTypax mosmo osullsaTa, TITO sTopoit nnen cTaHeT 6onee cyucecT-
BeHH1IM H Torga 3aBHCHMOCT3 soa4)4)mweHTa ,sFugyakm OT Temneparypm 

AeT OT DICCHollegrkaaJILHOit K uponopulionanbHOit T 3ucneplamemanblIble 
sammze HpH HH3KH2E TemuepaTypax oupeseamoT, HO cyrsecTsy, 
b 2 /4to H E m  snit Tex cTeneneift aanonHemts nosepxHocTH, ups xoTopmx 6huni 
csenamt Hamepemta. Ann aucTpanonsuum peayabTaTos B 06nacTr. 6onee BBICO-
KHX TemnepaTyp Heo6xos1mo 3HaTI, Benmunly b. Tasoit aucTpanonszawn [8], 
csenanamt Ha °arose upesnonosteHss, TITO paccTosHlle mesusy nosymxams 

Grenem, 3anonnemfg noBepxsocTs 0 B AelACTBHTeZLHOCTII RIMS uponopguolianbria 
nosepaHocnioft Kornkerrrpawm.— Hpum. pea.  

palms) nocTommoit RpHcTaamptecsoft penteum sons4)pama, COOTBOTCTByeT up:E- 

sau 2 Ha 4)Hr. 5. 
313atutTenbao meHbute saHHLIX HmeeTca HO H3MeHeHHIO H034343111(HeliTa Aa4)- 

4337.3an B 3aBHCHMOCTH OT CTIMIeHH 3aTIOJIHeHHH HOBepXHOCTH. lipHBaff 6 Ha 41Hr. 5 

HBJIHOTCH peaynvraTom aucuepludemram.Horo onpeseneHmt D itpa T, parmott 

654, 702, 746 H 812 °K ABB 0 0,03. KpHBau a upescTasaseT co6oit of eHxy 

/0 -2  

0 

a 8 	1, 0 	1, 2 	/, 4 	1, 6 	1,8 
T, ° K - 10 -3  

cl) H r. 5. Hpllsme 33.8ICENS0CTE 1{034HnigneRTB ss4)4)yaffs OT 

TerauepaTypm xplfi se3ss Ha Boni,4)pa3e. 
a — pac=iernan xpitsaR; e = 1 [7]; 6 — onenepnmerrrananan xinanan [16]; 
e — ancTpanornponannan xpnsan, nocTpoemian no spentenam npe6ama- 
HMI; 2-- alicTpanoampoBanam niinian, nocTpoeanaa no npemenam Jape- 

6mBamen H mnrpannin. 

arrageHliti D gag caygas moHomonesynapHoro II0KpLITHH (0 = 1,0), Ho, it costa-
neHmo, He HmeeT DucnepamemanLHoro nosTsepsuserms. B pa6oTe [91 cosepsorr-

CH o6mHpHisti o6aop soupoca o Teopentgecuom COOTHOBIOHHEI mesugy D E 0. B 3a-

anzo=terme, ormpascr, Ha peayabTam Hccnesosamail pa3Hoo6paaHmx soaxpeTmax 
cHcTem, MOMHO cuaaam, TITO oTHomemte D(0 = 1) /D(0 0) sonsum Hmen, 
sensgmni, nesuauwe B sHanaaoHe 10 — 10 3 . 

HameHerme Roaek4HuseHTa suclupyamt B 3aBHCHMOCTH OT cTeuemt aanonHe-

Ens uosepxHocTH 611110 HHTepupemposallo B pa6oTe [3], rse yitanmanoch Ha ero 

CBTJ3b C 3OBIICIDIOCTI,10 paccTomws mesusy nosystuamn OT CTOHOHK 3a1I0JIHOH113  

nosepxHocTH. C aToit TOTIKH apentut onnosh He Bee JI0ByTHRH Hmex)T osHy H Ty sue 

sHeprmo auTHsagyat (ray6H.Hy noTeanuantmoir MIN), TITO 3aBHCHT OT 111331CyTCTBKH 

adAexTos reTeporeHHocut HRH opHemagmt spHcTannos, samuonntx Ha KO3d:p41H-

MHOHT sH4)4)y3sH Tax SEO, Rau H Ha secop6Hmo HOHOB H aTOMOB. 3TH HBIleHEIR 

HarassHo nposemoncTpHposams npH Hccne;:kosamasx c nomonwo anempommit 
mmtpocxonHH [10, 12]. Horsa cTeneah aanonmemts yseawnisaeTcs, TO TIHCJI 0 

D (0= const, T) = 	b2/4  (20) 

'0 

(Z) 

10 

— — 

70 -6  
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z785 
1/7, ° K • 10 -3  

H T. 6. Bpemss HUI3HEI Hellos Rb''' Ha HosnmpHeTaammeeHoil 
noaLcDpamosoft HpossonoHe (a) H Ha 'rpm:mei:tom HpHvranae Bona- 

(1)pama (6). 

0,80 0,90 

1400 	1600 
7; ° K 

CD B r. 7. lipHame 3aBHOHMOCTH Anna AH44y3HH OT 
TemnepaTypm gaff Hama Ha Boamiapame. 

Xapaxmepuemuxu nopuembrce uoxuaamopoe 	 101 

ray6oxHx nosymex, ocTaHncHxen Heaanonnerammu, y6NBaeT H, TaxHm 06paaom, 

343CIDOICTHBHOO paccTOHHHe meatJ(y ygepacHHaionkHmH geHTpamn yaenkrmaaeTcH. 
3Ta Toyma 3130HHH OCT3BRHOT OTKpMTblMB p$J BonpocoB, Hanpumep, }mime H3 gsyx 
paccToHHHii — oTHe‘iaion(ee mimpoxpHcTannliqeemam paamepam HRH COOTBOTCT-

Bporgee mentaTommat upomencyncam B RpHeTanaHaecxoti penTeme Hon4pama — 
nynne xapaxTepBayer paccToHHae mentgy nortyuntamHHITHHegeHHomm.mie ypas-
Rearm (20). A 3TOT 6op onpegenHeT, He 6ygeT RH axemoHeaguanbHaH Temne-
paTypHaH 33BHCHMOCTL xoacHnumeHTa gHc4373HH enpasegarma go 6onee BLICOKH/C 

TemnepaTyp B, Taxxm o6pa3om, He oxanteTcH RH Ditc'rpm:OaHI(Hy', oeHoaanHan Ha 
HpemeHH ygepacaHHH (xpEtHaH a Ha dmr. 5), B gefICTBIIMILHOCTII HpHmeHlimoil 
rEpH aHaqliTenimo 6onee BLICOKBX TemuepaTypax, Hem mu Hpegnonaraem. 

143 exaaaHHoro oHermgaa Heo6xogHmoeTb pacraupeHHH o61.ema axenepHmeH-
TaJILHISX Ra.11HLIX 110 K0344HHHOIITy HOBETXHOCTHOR AmNiyamm He3HR Ha B0.11b-

clopame, oco6eHHo B o6nacTH 6onee BLICORHX TemuepaTyp, mill mu XOTHNI TORHO 

yHecTs BRHHHHO 31311e118Hal D B 3313HCHMOCTH OT 0 B T. Ha-aa HegoeTama HaJ(eHt-
Hbix  gaHHIAX B paegeTax HpHHHmanoch, tITO RODC41111HOHT 

R/KM/y311H CO CTOHOHLIO 33110.11HOHHH HOBEVIHOCTH He H3LIOHHOTCH B COOTBOTCTByeT 

axeTparronfrgHH, o6o3HaHeHHoil Ha cl)Hr. 5 =lepea 3. TaX xax gaHHa gragyartH A 

HameHHeTcH xax TO TO OBIII6KH, HHocHmue 9TBMH, 0q0BHAHO, HeeTpOTHM14 
HpegnonomeHHHmH, Be C.7114111KOM Hen 

BaHCHO 0TRIOTHT13, 	eyigecTayloT ):vie 	 gHelnityaHH: Ao B A + , Hap- 

Han B3 RoTopmx cooTHeTenlyeT gruNDyaHH B HpHeyTeTHHH TORLKO gecop6HHH aTo-
MOB B OTIIHTLHO OT aToport, HpegeTaHamolikal Ancfxby3mso B yCJIOBIDIX gecop6HHH 
HOHOB. Tax 'tax apemH /REHM ageop6HposaHHoil imeTrigm B enyqae Aecop6m4H 

aTOMOB 3HatIHTORLHO 60TILMO, '1431/1 B enyqae gecop6HHH HOHOB, B Hoexoniaty 

A -v-r-)T, TO AO 6YAOT 6onbine nem A + . Bpema SE113HII ageop6HportaHrwii 
HaeTrakm gaeTcH HmpameHHem 

aoe 	 ao0  
= 

V 
, 	10 	vo 7 

+  

rge fro—  HosepxHoeTHaH xonr(eHTpaHHH HpH moHomonexyaHpHom HOITLITHH; 

0 — eTeneHL 3311071HOIIHR HoaepxHoeTH; vo B V +— cxopoeTH gecop61(HH ARA Heft-
Tpanort H HOHOB. 

BeR11,1HH3 T C pOCTOM TemuepaTypin 6meTpo ymertsmaeTcH. Hpm oqeHb 
manux eTeuemix aanonHerata rrosepxHoeTH exopocTH V+ B Vo uponopr(HoHanaHN 
0 B, enegoBaTenLHo, HT+ He 3313HCHT OT 0. OgHaxo B enyqae geeop6HHE HOHOB, 

Horga 0 upH6JIBa aeTCB x HenH .HHe nopHgxa 0,01, CKOpOCTI, V. goeTHraeT max-
CHmanbaOl BeRHTIHRLI, Tax ‘1TO B 06Tgem T 6ygeT aaaHeem B OT 0. 

BpemH RSH3IIH a7(eop6HpoaaHHoii HaeTwgia 6ygeT Taxate aasHeen, OT mmtpo-
xprieTanarmeexoil eTpyxTypiA HRH HeognopogHoeTH pacemaTpHaaemoii Hosepx-
HocTH. HpHmep Taxa 33BHCHMOCTII Hart Ha clmr. 6, rge HpegcTaHnerm peayabTaTm, 
uonyqeHHme xax g2151 TpaHnerasx monoxpircTannOB, Tax II yrnA reTeporeHmax xpH-
cTanaHHeexHx1 ) HosepxHocTeil HpH ageop6HHH py6HHHH Ha Honi4pame [13]. 

Ha claBr. 7 HpHsegeHo HOCKORLHO KpHBLIX, xoTopme 1101(33131BalOT 3aBlICHMOCTI, 

Ao H A+  OT TemnepaTypm H eTeuelln aamonHeHHH nosepxHoeTH. Amnia uosepx-
HoeTHori gHcinlkyaHH g7131 gecop61(HH aTOMa oxaaanacs npH6nH3HTeaLno Ha Howl-
gox 6onime, Hem Ana geeop61(HH HoHa. CnegoaaTemmo, B cayqae 6onbraoro upo-
mencynta mentgy Hopamn, Roma gecop6Hp0sanHeb ogHH aTomis, 6mna 6TA HoxpLna 
3113:311TORLHO 60.711A11331 '13.CTL HoaepxHocTH HopHeToro Honmippamosoro amHTTepa, 
nem B curiae geeop6HHH B aTOMOB B HOHOB. Ts-IT06N onpegennTb 0THOCHTORLHy10 

Homo paexoga, HepeHoeHmoro cHo6ognomonexynapHLim HoToxom, B pacxoga  no-

CpeJ(CTBOM HoaepxHoemok grO4y31111 B Hope, cpaBHBBaTb C pagHycom nopin one-
gyeT A o , Tax xax DADICCHH HOHOB macs 6yReT HOR3B.JIRTLCH HpoeTpaHeTaemnam 

1) IlonHxpHcTanarmecmax.— Hpum. pea. 
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aapiquom B uopax. B nocneuporgHx pactieTax Mbi 6panH HaH6onmuyio H3 Benwnzul 

A+ , RoTopag cooTBeTcTuyeT cTenexH 33.1101HeHHH uouepxHocTH upH maxcamanu- 

• DAIIICCHH HOHOB, H upeHe6peranu camoil aarsHcHmocTmo A +  OT cTeneHH 
aanonseHHH HosepxHocTH. Tax genanocu BcneucTuHe Toro, nTo HeuocToBepHocTH 
B aanHcHmocTa D OT 0 B Hurepecylowil Hac o6nacTH, rio-BHuHmomy, 6oname 

BO3MOHMLIX H3MeHeHHH T+  c 0. 

PeayAbmamat pacmemo6 

CepH51 pactieTOB ILTIOTHOCTH Toxa B 3aBHCHMOCTI4 OT TemnepaTypia upa 

HOCTOHHHOff ;one HeilTpanou 6mna BunionHerm, HCX0):tfl H3 MOiteall C ouHopoumbimml 
ripomencyntamil mucky nopamH H Hpeurronontemift, orosopeEHmx B upeumuynalx 

5 

4 

0,01 	402 	403 
00  

cl) x r. 8. Pao-ger-mile xplumte saaxenzil B071.13 Harr- 
paabBsix RaCTIflk RA B BaBncratocTa OT cpep;Beil ore- 

neHH aafloartemul nosepxHocna. 
Upomeacynta meanky nopama 7 Atra.s; ;mantel") a rny6ana 

nop 2 mr.u. 

paa;:kenax. YmmTaluanaca Talince 3OBRCHMOCTI, OT TemnepaTypm BenHmxima A + , 

a cneuosaTenuno, H Hnoigaglt amHTTHpyloraeil 06nacTH. Hpeutionaranoca, RTO gaH-

Han uouepxHocTa Hop (rny6HHoti H uHameTpom 2 XXX ) HMeeT ouRHaxosylo 

3eHOJIHeHHH nosepxHocTH, pasHylo 02, a BenHmHHa v 0  B ypaimeHHE (6) B3HTe 

pausal v o  (02, T). Ana oupeueneHHH O i  H 0 2 upH paanusEux allameHHux 0 0  61,inH 

HcuonuaouaHm ypasHemiu (17) H (19), a ;via oupeueneHHH a B — %I:Henan-Hue 

artupoxcHmarkHH ypasHenHil (8) H (9). flonmal pacxoTh HeilTpanou nepea nopy 

H upHneraloruylo x Reg o6nacTu noliepxHocTH 6mn Hoar:len cymnuaposaHHem 
ypasHemig (5a) c mapauceHHem 

v0 (00) na2  [(Ar;k-1- 1) 2 — 1]  

104 	 A. Hanceinuxu uomoe 

a aaTeM pacmeTom goaH HeilTpanos, oripegenHemoli Kau oTHomesHe 9TOg opium 
H HOHHOMy IIOTOIty HOHOB H3 HOJILIteBOr0 upocTpaHcTua, upHneraiouvro K mixouy 
Hops'. 

B curate xorua A + > (d /2) — a, Heo6xoullmo Hecxonaxo mouAnigHposaTr, 
ypauHeHHH, Tax 'tax rulOLIWAT, II0BeTCHOCTH, am:HTTHpylomell ROHM, He mouceT 
npeBocxo7Hm rionnylo unorualmb mucky uopamH, H, cnegoBaTenuiro, eTa unoukauE 

4 1200 	1250 	1300 	1350 	1400 	1450 	150U 
T, ° K 

a) a r. 9. Pacqemme uplutme 3aBBcxrdocnt nnomocTa num / MIR 
cyr TeldnepaTypia trim MOTOR:I:Ma Aone HesfiTpanBaux tiaoTMI RA 
Anx naoAenB nopBcToro Boamivama, upBBexkeiraoitxa tIi.r. 1. 

uonuala HCIE071b30BeTLCH xax Bepxmail 'vegan Benirumum na 2 [(A+/a±1) 2-11 
scam & paa, Korga oHa acTpemaeTcH. Hpeguonaranoca • Taxwe, mTo Imam 
He 9MHTTHpylOTCH H3 camoft Hopm Bejle):tCTBIle He;:kocTaTotrHoro Hpolauticoseifau 
B Hee Hong. PeaynaTaTm paumeTou upHisegeHut Ha clmr. 8, rue uoitaaaHa aauncH-
MOCTI, A0.1111 HeitTpanou OT 00jgna HOCHOJILIMX TeamepaTyp. 

Ha aToro cemeileTua RpHumx 61,121H nonymeHm nyTem HHTepuonumm Benin-Hum 
00 H T, COOTBeTCTBTIODIHe IIOCTOHHHOL uone HeilTpanou R A . 3aTeM 6mna paccmH-
TaHa HHOTHOCTb HOHHOr0 Toxa B 33BHCHMOCTH OT TemuepaTypm upn ant% HOCTOHH-

HSI% 3HatleHEIME R A , HCX0it5I Ha v+(0e) H OTHODICHHH amHTTHpyionkeil rinoakagif 
K uonHoil rinonlauli (fluff. 9). IlpHseueueme 3aBHCHMOCTH upeucTaBasuoT RonHmecT-
BeHHo cTO,THOCT1,10 AO cuenammx gouyuleHnii H paccmaipmmemoil mOuban xapax-
TapHCT11101 amHTTepos, xamecTueimoe ouncauHe Roiopmx ;kart() BO BueueHHH. 3aMe-
THM, B xleCTHOCTH, tITO upH 6onee HH3H112C TemuepaTypax,Horga A, (d/2—a), 
II210THOCTI3 Toxa cpauaHma C HJIOTHOCTLIO, uonymadmoti upn d:ppoaTanaHoll uouame 
pa6omero Tena Ha el:mon:aim Bon4pamosylo uoi3OpxHocTa, HecmoTpa Ha TO TITO 

uOng HellTpanors B cnymae tropHcToro BonacDpama ariamuTonLHO mune. Ourraxo ripH 
6onee BLICOHOil TeminpaType ee uoammeHHe He upHuogHT K CTona 6onaruoMy OCTpy 
IIHOTHOCTH Toxa, xaxoro cnegouano 6bi onaukaTu upH cunoumom BonucDpame, 
H maxcHmym xpHuoil gnu HOCTOHHHOil R A  CTeHOBRTCH 6onee nonorHm. 
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3TH peayJIITaTU cpainutualoTcH c peapisTaTama, paccurraHnumH aHano-
rHHHauun cnoco6amu Ansi Apyrnx moAeneil (4)Hr. 10). lipHsaff a 6Ena nonyHeHa 
Hpn HCHOR1,30BaM1H moAenH C pacnonomermem nop B niaxmaTHom nopHAxe (nopu 

B ()opme xuaApaTa 2 X 2 atm..u) [8]. 3aBHcHmocTs, upeAcTaunenHax EpHHoil 6, 6bura 
nonyHeAa Ang reomeTpHH nop H upomencyricou memAy H.11MH, HAerrrmunilx C pac-
cmoTpeamamH sAecT, Ho 6e3 yHeTa HarmHeHHa A +  c TemnepaTypoil (A +  6Lina 

10 

40 

1200 WO WO 1500 1600 1700 
T, 

rD u r. 10. Cpanaame pacnermax Aarrtrux, noarmariax na ocHose pa3ma4mix 
moAeneft cTppaypm H upir pasailmrbtx gouyigemunc. 

a — R A  = 0,03, pasmep nopEa 2 X 2 mr.m; 6,8 — R A = 0,03, Rzantepp nopbr 2.4tr,m, 

upHHHTa paHnoit 1 xmli) H 11p11 6onee ynpomenHom pacHeTe imixoAa HetiTpanou 

Hs nop [14]. 
TalmM o6paaom, BHAHo, Tao peayabTaTia pacHeTou aameTHo 3aBHCBT OT 

camoti moAenH H, cneAoBaTeni,Ho, HX Heniza csuTaTs caHraRom cTporHmH. 

HecmoTpH Ha TO .1TO AaHrrbni pac-HeT SIBRROTCH 6onee TO.MBIM, gem Asa ApyrHx, 
aHanHaa, runtheAeHHoro B aToff pa6oTe, rmAno, mTo -mica° HeorrpeAeneHHocTert 

eine Benno. CneAosaTenLao, nTo611 nonrinTL maxpocxonmiecxlle napameTpu 
ammTepa Ha nopacToro maTepHana, Heo6xoAHmta TnkaTeammie axcnepHmeuranb-
Hme HamepeHmi. HexoTopme meTopa Taxnx HaMepenHH paccmaTpHaaloTcH B cne-
Ayloinem pamene. 

DICCIIEPHMEHTAJILHLIE METOALI ll3MEPEEIDI gOalt HERTPA.TIOB 

3axonHHH allanHa napameTpos, xapanTepnayioncax uopHcTme HoHnsaTopm, 
BepHemcH Teuepb x Bonpocy o6 HX axcueplimeHTanbaom Hccaegosamm. Ha cxa-

aaHHoro paHee oHeuHAHo, 'ITO name ups' HanHault cl)yHAameHTanimax AaHHux 

o6 3MHCCHH He3H11 11 AH4)4)yaHH ero Ha nosepxHoculx 113 reTeporeHaoro Boni, pa-

ma pacHeT C Heo6xo1Hmo1 cTeneHLio TO11HOCTR OHTIIMMIMILIX pe)EHMOB pa6oTia 
npaxTvrHecitH HeBoamomeH. llo aTOl npITHHHe npe13apliTenEnaa nporpamma Ha-
DM% HecneAoHaHHEE munoHana nanu, oAHoupemeHHoe oupeAeneHHe HOTOROB 

HOHOB II aTOMOB B HexoTopom AHanaaoHe TeamepaTyp 110BelThHOCTH npH pa6oTe- 

106 	 A. Han.auxuxu umwe 

B penmMe c orpaHHHeHnoil DADICCHell. Ilo 3THM RaHHIAM MORCHO onpeAeanTb pa6o-
411e peHalmia, noTopme AaJoT BO3MORCHOCTI. 11031r111TB onTHmanamii MAXOR 

HOHOB Bpi( AocTaTauto HH3MIX noTepsix Heikpanmaax aTOMOB H noTpe6nHemori 
1101HHOCTH. CneAyeT o6paTHTb BHHMaHHO Ha TO, 'ITO 3TH H3blepeHH,F1 ROM E& 61.1Tb 

BISHORHOMA IIpH liana yTeloxe HOHHOFO Toxa B ycxopsnomxit anexTpoA. 3To 
He TORMCO ymemonaeT noTepH Toxa Hyrum, Ho H cnamaeT ;:ko MHHHMyMa oTpame-
"me geaHH Ha HOBerOCHOCTB ancHTTepa, RoTopoe RpHBORIIT x Hapymermo °RHO-

pORHOCTH HOBepXHOCTROTO noxpLITHH. 
3HepreTHIlecxHii x. H. A. nponecca nonygeHHH HOHOB nerxo onpeAenHeTcH 

llTM cpanHeHHH MOBHOCTH, aaTparanmemoli Ha noAorpes HoHHoro HcTotnEauta, 
C MOICHIOCTIA0 nyama. HOTOR HOHOB I+  MO RHO mameplin, Ran He110CpORCTBM1110 

.ilexTpktHecimm, Tax H xanopHmeTpHHecillim meToAamH, RoTopme AeTansHo 01111- 

calm B pa6oTe [2]. 11p1IMIHIMMIAlaIl TpyRHOCTI, onpeAeneHHH xo34)4anHeaTa 
HCHORL30BaH1151 pa6criero Tena (HRH maccoHoro Roa4)4nnk11enra HOIMMIIHH) 

• ./4./(/++ /0) aaminagaeTcH B TOM, 'ITO He067COIMMO T0.1110 onpeAenHTs noToic 
HeilTpansmax .HacTink B nrme / 0  Hal/ nonmail IIOTOK Hopes HoHHaaTop / 0+ I+ . 
Ansi Tama Hamepeaffil HpHMOIDITMCI, cneAponme meToma, ICH ORIM 113 xoTopiax 
noica erne He npllaHaH HOJIHOCTLIO yROBROTB0pHTMILICIAM. 

IIepabie HOICFATICH onpeAenHTu °THOM:Mlle I0/11- 6Einll cAenama no Tax 
BamBaemomy HaTerpansHomy meToAy. 143HecTaaH macca He3H11 nomemanaca 
B peaepuyap, H HOHH3aTOp pa6oTan nprt HOCTORHECIAX TemnepaType H ycxopaio-
"nem HOTWIEHIMIO RO HORHOTO HapacxoAosanusi He311/1. Macca Heaug CMIOCTaBMI-

nach C HHTerpaamnam HOMILIM TOROM, Hamepaemaim Ha xonnexTope. 3ToT meToA 
6hin 6eaycnenano npumeHeH B HecxonLxllx cayqaax H aameHell ApyrHm IIo cne-
Ayiontlim npu-aHHam. MeToA BecLma HeanoHomicHen, nocxonhxy secs onbrr npo-
BoAHTcH Ha oAHom peamme (nonyHaeTcH oAHa axcnepHmeHTanbnaH Tomo.) 

;lame lapH mHaumanT.Hort macce He3M1, gocTaTo‘moti Ansi nonyHeHHH yAouneT-
B0pErreJILHO TO'JRJJX peaynaTaTou, Tpe6yeTcH UpOROMR.HTOJIMOe spew,' pa6oTia. 
CamaH HeaHatacTenEnaH yTemta B HHTalornek cHcTeme, xaxoe-aH6o HcnapeRHe 
Amu' c xonnexTopa H nepeAaHa ero Ha HoHHaaTop, a Taxme nx)6oe oTpaaterate 
HefiTpansnux aTOMOB HeaHH OT yotopHTensHoro anexTpoAa 117111 xonnexTopa 
▪ HoHmaTopy HplIBOART K 3HalIFITeRbH0ii oinn6xe B Henwnme IC I , oc06eHHo Korga 
HoHmaTop pa6oTaeT B pence macoxoro Koa4)4nameHTa HcnonisaosaHHH pa6o-
-Hero Tena, T. e. npH I+  I° . llonHee noApo6HocTH ancuepHmesTa HMO/ROMA 

B pa6oTe [15]. 
BTopoit meToA — Tax Hammaemmit AmtutepeugHansmati — COCTOHT B OREM-

spemennom namepeHHH pacxoAa ileum B clicTeme nogami K HoHHaaTOpy H BenH- 
▪ 43MHCCHH HOHOB. BaHtHoe npeHmyinecTuo DTOTO meToAa COCTOHT B TOM, 

.ITO OH H03130.1111eT pa6OTaTb B mHpoRom AnanaaoHe yCnOBH.11 B Te-Hernie oAHoro 
aarrycxa H Tamam o6pa3om AaeT 3Ha .HeyHe Ro3)4nagneHTa Horn:taw:um Tkan PJVCa 
Be.nHHHH pa6omux napameTpos. Camas' 6onLizaH TpyAHocTs aaxmonaeTcH B ow-
Awing Tosuoro upH6opa Ana HamepeHHH manux pacxoAos napon HeauH, Heo6- 
xoAHmlax AnH cyakecTuyioncux B HacToHnAee spema HCTO'IBHI{OB HOHOB. Hal160.111, 

/Rae yelIJIHR &um HanpaHnemA Ha paapa6oTny HamepHTenbHoro ympoiicTsa AnH 
pacxoAa napou InenoHHoro meTanna, B xoTopom HcnonLaosaHa anexTponTrumeam 
ynpannHemax HoHaaH npoBoAHmocTL Tiepea TEepgylo mem6paHy I13 HeaHeHoro 
cTexna. 

XOTH 3TOT meToA =pox° npHmenHeTcH ATM BBORMIHR HaTpBH 11 Haim' 
B Haxyymnylo cHcTemy, anexTponwrifseataH nepeAwia Hamm nepea HeaHeBoe 
CTOIL,TIO HmtorAa He HccaeAouanach. BC.71ORCTMIe Toro .110 npombramennoe upo-
HaBOACTBO 10311OBOTO cTexna oTcyTcTuyeT, 6B1,11H HayHema TORbRO TpH 11.11aBICH 

-Taxoro cTexna. Ilonyaerunae TORH oxaaaanch HacTomato maammH, lao mornH 
paccmaTplluaTbcH RIMEL Halt npeneamme 	IICHORI.30BaHMI npH orkeinte 1{04- 

41111111011Ta HOHH3a1(HH Ha nopHcTom HonE()pame. Hpome TOM, BCJIaRCTBHe maconoro 
Roa4)4nawerrra Tennonoro pacnnveHHH, KoTopstu o6naAaroT 9TH cTexna, one oxa- 

a /WOO 1100 
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aaancr, xpaiine xpynxnan H noTomy 4pe3n1mailno nenaneamsimn. Ilogpo6noe 
01111CaHHO DTHX OHLITOB Awn B pa6oTe [15]. XOTH meTon canTanca nepcnexTua-

HEIM 6naronapa caoei nracoxoll TWIROCT11, onnaxo BLIIICHHROCE, WO OH Tpe6yeT 

Becsma ANHTWILHOit Aosopul. lloaTomy pa6orsi Han HHM 61.1BH upexpankensi 

N npennonTenne ornano TpeTsemy merony. 
3TOT meTon, naxonanknifIcn ceikaac B CTaRHH pa3pa6oran, now:wailer 318110- 

cpeAcTBeaso H3MepaTB /0, 06xona, TaKHM o6pa3om, npo6nemm TinaTenr:moro 
onpeneaen:an manmx paaaocTeil 6onrannx Beanann. Gym ero COCTORT B namepe-

HMI non:am neitTpani,nsix aTOMOB nyTem HOHH3a/111H aacrn aToro noToxa Ha ropa-

gel( Bon4pamonori HHTH H anexTpnaecnoro namepenna peaynbmpylonkero 

HOHR0r0 Tona. Hecnoabao npn6opon 6unn liocrpoensi HO OTOMy npranknny 

oupo6onarn0 axcnepnmenTansno. THHOB011 npn6op COCTORT H3 Tpy6KH, 

cmylorikeit Ran orpannanrenb o6sema H Ran xonnlimaTop nag noroxa aTomon; 

3aTBopa 	 Tpy6nn, xoTopidi monteT urnpiniaTbcsi H aanpusiamcg Ansi 

ginWiepeloopianLaux nameperniii; ropnaeri BoascDpamosoit HHTH H noanexTopa 

aoaoa.6op, 11.11H <Mammal-1 ran», morrrHpyeTcH Ha fisnanAe HanyymHott 

namepui, oxnaninaemoft RUIRHIIM aaoTom. Ilpn HH31(11X Temneparypax onin6an 

as-aa ROMMIX HOEBLIX TOROB anaanTenbno CHIIRMIOTCH. Mos:awn urnaaass  npo- 

HaBOAHTCR TanHm o6pa3om, vro6m xonanmaTop 6sra nanpannen Ha nccnenyemiali 
nopncTuti Bons(tpamosuil HOHH3aT0p, ao pacnonaranca B cropone OT OCH nrina, 

c TeM Trro6x1 ()aroma }WHIM& Hylion He nepecenancH iconaHmaTopom. 

BMJIR ncusrransT nae cxemm nal{ namepennn Toxa, noammalornero BcnencTnne 
wrong:ger° noToxa aTOMOB. 

B nepBoH cxeme ropnanft Bon4pamossrit noanaarop (Rwrs) pa6oTaa no 
oTpanaTenrAnam noTernmaaom B nemonbao BOTHA, a coceAHHil c HHM aaexTpon 

xonnexTopa HaXWAIIJICH 110n onnakarenbHISM HOTOHRHa.TIOM HpH6.11H3HTWILHO 

B 100 6. 1401311, noxnnaronKne H011113aTOp (Boaml)pamortyro HMI), moryr BATH TO.11b-

Ho Ha nonnerrop. OAHano Hmenix memo mineHHH, HinainHaionpie contH6nH. HasapH-
mep, HORaI, Hxonsniine B HpH6op H RocTBraioroxe xonaexTopa, nameparorca 
emecTe c aTomamn. Ilpn6ops1, pa6oramane no Taxort cxeme, cTpanaan nmenno 
3THM HeBocTancom. Bo aTopolt cxeme Boascjvamonan RH  TL HaX0IIIITCH HOR IRMO-

BillTeRMLIM noTerinnanom, a xopnyc geTexTopa nerrrpanoa cayam.xonaexTopom 
Honors. -Huron aTOMOB onpenenaerca nyTem nameperma nononarrenbnoro Toxa, 
Texynkero OT nonr4pamonoft HHTH. Ilpn6opm, pa6oraroinne no Bra' cxeme, mays-
cranTearair K Bxonnro,nm nonam, Ho moryr nanaTs nenepnbre nona3aHRH, ecnsi 

ameicacsi 3HarrliTeRbH1.10 IlloToanemps -cecime TOHH OT CTMOIS H 	 ipaMo- 

BOH  

B nro6orr cxeme AeTerrop HeilTpanon,v106b1 naB TL HoneaHme peayabTaTm, 

siOnateH Tapnponarban onrrnm 113 cyrgearaponcax cnoco6os. Nionino npn pane 
yuporaarorgax upennonoatermit paccanTarb Tapnponommiii noaclxiongnenT, HOTO-

pan't onpeAenHeT OTROMBRHO Toxa, HamepeaHoro HpH6opom, x mammy Heil 

Tpani,Homy norony H3 nccaegyemoro nomisaropa. B aTom cayaae peayasTaTsi 

OTAIrlalOTCH menee -gem BABO0 OT noayaennsix npn HCIIWIE30BaHHH Apyroro 

mezona, Rumps& HpeAcTaansieTcH 6onee irepcuenTinimam. B ATOM meTone C no-

mosAmo AeTerropa neitrpaaos nenaerca namepenne npn aopmaabaom peamme 
pa6oTra nccaenyemoro 3/minor° naroannica H peayabTam cparmnamorca c AnH-

1111M11 namepenna, cnenarrnoro npn Tex )HO ycamainx pa6ons naroamma, HO B OT. 

cyTcTince ycnopsnornero noTernmana. Tax xax MOBILE° IlpHEIHTb, "sTo nonnsiii 

110TOlt (HOHLI HRIOC aTOMLI) B o6ortx cayaaax 111371510TCH ORRHM 13 TeM MO, HO Hpis 

isTopom HamepeHHH DMIITTHpylOTCII TORBHO aTOMLI, TO OT110/110H110 namepennii 

nonnalo naTI, nponenT nefirpaacia, aMIITTI4p0BaHHIAX upH Hopmanimax ycnonnsix 

pa6oTin B 13111I0I1HIEWil HOM31.111 Hrion. 
Han yam roaopHnoci,, peayniznaTm Hamepeiniii c npH6opoM, B noropom 

HCH0.71b3yeTCH orpnnaTensaoe cmernenne Ha xonnexTope, arpanann aenocronep-
HOCTIM 113-3a HOHB.TIEWHJI OTHROMMIEIHXCH cnyaaHnsix HOHOB BC.110ACTBH0 npo- 

reccon nepeaapanxn, npoTexaloranx B6J1113H 	 Bosun Hennsimin 
H BAHRHHH nepeaapanan meacky nonamn H aTOMaMH B HcToluance H ycitopaiorgeri 
06nacTH 6101 ncanenonan, H yaranonaeno, 	nepeaapHAna 
cm:tamer *1.11C1O aefrrpaaansix .ciacTRA, J;OCmraIOnmx perncTparopa. 

Ham HpeAcTasinsieTcH, Tiro meTon 41leallesioro rnaaa», xoporao aapenomeHAo-
aaminift ce6H npn HccneAorsaHHHx moneitynnpamx nyaxon, lioanonneT onpene- 
151Tb H crenem, HOHH3aIIFIH. Ilpn6op npoar, 	1103E071MT HCHORL30BaTE. era 
B KaaecTae neTexTopa B namepnTeawroit cacreme geanenoro nonnoro ncroTnuma, 
ispHmeHHicaneroca C genmo mar:realm Tam. 
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110 	 A. Hcmovizzicu U011.08 

BruigHme crpyinypka noBepxHocni N ciiicop6upim 
Ha 3C13COBICTMBHOCTb HOH11301.41111 B PICT041HHKGX 

C nosepxHocrHok MOH11301411e171 

R. F. YopOeu 

lionmannoname cam-mita B HOHHOM IICT04HHHO C 110BepXHOCTHOrl nonnaanneit aaoncaT 
npa npoanx panamx yea0BMIX OT CBOACTB Toepooft nonepxnocTn B napanTepa B3aHMOikeliCTBMI 
ra3a C Toepnum Tenom, uponcxoniunero Ha nounanpyionteit nomepniocTn. B aToil pa6oTe pac-
cmaTpxmaioTcn cnegrounie Ana Bonpoca, csa3aname C =mamma na nomepnnocTn: 

1. Bnunnae neognopognocnt nortepxliocua 
as 34)ebenTimmocTI, nonnaanan 

34XteHTHBHOCTI HOHH3aHHH Ha HOBepXHOCTH naxoxaTcn B napameTpwlecRoil 3aBHCHMOCTH 

■OT pa6oTm maxona onenTpona pin mannoro maTepnana nosepx}LocTn, H noaTomy Ha afDelaenTno- 
FLOCTH cna3moaeTcn ReoonopoonocTr, pa6orm maxona, o6ycnonneanan Tem, 'ITO peaoLnan pa6o- 

nooepxnoCis nonnnpncTannymecnoro normaTopa o6pa3osana paannwromn rparumma 
OTaeabHISX npncTannon. linme 6ymeT paccmoTpeno BaHHHHe oToro cooncToa nonepxnocTa Ha 

34)CDeRTHBHOCTB nonepxnocTnoil nonnaamon. Awl npnmep nonnaaAnn gem{ Ha nonnnpncTan-
nwaecnoil uoeepxuocnr BoaLtipama, nonamanalonAnit BO3MOHOly10 Bealf43Hy OTHaOileHHii 

•or pacgeTa IIO 4:opmyne Jlaarmiopa — Caxa. 

2. Aacopfinnn nem' 

Cymmapnbie xapanTepncTianon ameop6Tman meann xopoino H3BeCTIlla H npnrsonnTen B allTe-

-paType Ho Bonpocam nonepxnocTingt nonnaawn3. Oonano .riacTo oTcyTcTopoT Bantam aeTann, 
H )1.11H MX mancRenna neo6xonnmai manbnetiume ancnepnmearm. B manual pa6oTe raanaoe 
BniiManne yneneno meTogam, gcnonLayemrom B nacTonnkee "Tema B necneocoaTenacnoift na6opa-
T0pan *Antenepan anenTpric) npn mygennx aocop6gnm nemx. Taiwe meTonm, Ran meTon 
nynbclipponkero monexyanpnoro nrina H meToa nepemennoro noon, ganoT BO3MOSHHOCTL neno-
cpeAcTmenno ortpenennTa operas' aacop6nnn. Pe3yabTaTm namepeamil mpemenn ancop6nna ge3nn 
Ha IICZHIcpuoTanalnecicom monn6nene B 3aBHCHMOCTH OT TemitepaTypm ;pan menngnay nonnon 
aneprnn aocop6nnn, pannylo 1,79 ae. 

IlpnsoanTca peoyntaami pacgeTa alloenTnonocTit nonnaauma B noarcom acTo‘ninne 
C ycnopsnomum nanpmnerntem, n3meiuoirmomcn IIO nepnooiriecnomy 3a1ony. Ilonaow:Jo, Kan 
34:111)OHTHBHOCTL 11011113aHHH Ha nosepxnocTli 6ymeT 3aBHCOTL OT apemen aocop6Ann He3HH 

R =amoral upnnontennoro narrpsnneunn. 

BBEAEHHE 

HonepxHocTsan HOHH331AIIFI HBRFICTCH OAHOil H3 Itopm aAcop6Anx HRH peax-
gm! Ha HonepxHocTn H B oupegenenHoil mepe 33BHCHT OT ROItaRblibIX CBOACTB 

xcnonbayemoil uonepxHocTx. CnenosaTennHo, ecnx 110BepXHOCTb HeoAHopogHa, 
TO H peaxxxa Ha Heil 6ygeT AAR pa3HaIx riacTxon HM0Tb paanwqame xapaxTepx-
CTIII(II. 140HH3alkIIH Ha gaHHoil nosepxHocTx HBRHOTCH noaTomy B HexoTopoil 
cTeneux RocaeHHoil cnerpacinmecxott xapaxTepncTintoit aToti Kon-xpeTHoil lloaepx-
HOCTEI. 

110Bep%HOCTHHH HOH11331A1131 BecaMa CH.KbH0 331311CHT TaK/H0 OT lEpHeyTCTBH11 

ancop6xpoaaHmax aTOMOB B monexya, OT II% THROB B Aomm nomepxmocTn, 3a1131-  

TOR IIMH. X0p0310 H3BeCTHO, Hanpnmep, ,ITO monomonexynnpruilit cnoit RHO- 

..nopoga Ha Bonbe:ppamonoti noeepxHocTx nonumaeT HoHmaguoRHYlo cuoco6- 

HOCTb nonepxHocTx, Tor,ga xax He60IMBIan HOBep%HOCTHail xoHrkeaTpamin 
mcop6xponamisix aTOMOB igenotmoro meTanna cHwitaeT aTy cu0006HocTa. 

B nal pa6oTe paccmaTploaloTcn Ana Boxpoca, xacalom,xxcn cTpyxTypm 
nonepxHocna H 3,HC0p6H132. Hepwait Boupoc OTHOCHTCH x Tax Ha3BIBaeMoMy 
afinDexTy MeCT B HOHHOit 3MHCCHII, T. e. K BRHHHHK) uonxxpucTanantlecxoit cTpyx-
Typu ILOBCp%HOCTH Ha alHeliTHBHOCTb HOHH331(1111. BTopoit Bonpoc CBH3311 

C agcop6Tpleit gents', H mem conepnurrcn B OCHOBHOM OIIHCaH110 Amyx MOTOA0B 

Ramapo:Lan apemeax H aHeprxx agcop6rcxx genic! Hpx manmx cTeneHax Barton-
Hamm nonepxHocTx. B 3TOM paaAene AmeTca Taxan) xpancoe °macaw/a BRIISIHHH 

axicop64xx Twang Ha 344CHTHBHOCTE. HOHH33I(HIS B HOHHOM HCTOTIMIKe C ycxopnio-
10;11M noTengnanom, H3MOHHIODIHMCH no nepEoxprieutomy aaxony. 

BJIMIHEIE IIOJIIIKPIICTAJIJIIPIECROn CTPYKTYPLI 

TOMOITHHS10 HOBCp%HOCTH, ogHopowase BO max OTHOIlleHH31%, pepto acTpe-- 
qmoTcn Ha npaRTInce. BORIAIHHCTBO meTannEmecxxx o6paaron, xoTopme 
HCIIORb3y1OTCH B axcrreplimeurax H Tem 6onee B npomumnermocTx, nannioTcn 
nonTutpxcTannwEiecxxmx, a cJIeJoBaTeJIauo; H% nosepxHocTL o6pasoBaua rpa-
HHMB  oTnensamx xpxcTaanon. Paamepia (finonTagx) 3TH% rpaHeit cgem, 
paanifq:Hai H MeHHIOTCH OT. MHITOCKOHITTIOCHHX Ao nento paanifqxmlax imayanaHo. 
Paamepw rpaHeit onpe)TensnoTcH npencne mem TexHonorxeit, T. e. BoaAeticTenn- 

HoTopmm noipeprancn o6pasei Halt Ao, Tax B nocne yeTalloaxx B upx6op, 
H 3aBlICHT OT xapaxTepxcTxx xpncTannineutoit CTpywrypst meTanna. Ho H upil 
MHHIIMaRbHOM paamepe BO3MOHOITA He0AHOpOicHOCTH CBOACTB HOBep%HOCTH 1111211e 

g.1151 AaHHoro xplicTaana xa-aa AecDexTon xpRcTannxtiecHoil penleTxx, Taxxx, 
Hanplimep, 'tax macnoxawax. TaIIBM o6paaom, xonepxHocTx, xcnonLayemme 
Ha HpaxTxxe, HBRHIOTCH, HO cynlecTay, CIOCHyTHISMID, upn'iea paaMepbl crocxy-
TOB* moryT 6bITb xax maxpo-, Tax B mmtpocxonuriecxxmx. aTo cneAyeT rfilTbIBaTb 

npu my-gamut nonepxHocTnoit HOH1133.1AHH. 

3xcnepitmeHranLH:bie H Teopeurriecxxe HccnegonaHna DMIICCHH anexTponon 
C 110Bep%HOCTII xi:tap:v.1x TOR cynkecTaerrao HOHOREHRH Haum 3HaHHH 0 TM-MX 

CHOHCHII% uosepxHocTax [1]. B 9TH% HCCROA0BaHH51% 61. no uoxaaaHo, 'ITO 607Ib-

maze pacxontneHlin mencky TeopHeit B axcrrepnmenTom MOHtHO o6u.ncniaTs, acne 
paccmoTpeTb ammTxpronTylo uosepxHocTL, cocTonnkylo H3 OTANIbHbIX gnocxy-
TOBa. IIpu 3TOM xapaxTepacTxxx anexTpoRHoti OMEICCHH paanwomix yqacTRoa 
OTRIP13.10TCH Apyr OT gpyra. BJIHHHI10 Taxa cTpyliTypu Ha nonHylo anexTpormylo 
3MHCCHIO H3BeCTHO xax «aitieDexT'mecT». AHanorifunlit aebel)exT 6Lin OTMe'IeH panom 
aBTOpOB [2, 3] H up11 II0BefaHOCTHOil HOH11331(KH. Oco6eHHo Haraa1111-0 OTKRO- 

HeB3111 OT Teoplix, npogemoacTpxposanume B pa6oTe [3]. HC%0IIH H3 HpencTanne- 
HRH o nosepxHocTx, xax cocTonmeit II3 3ReMeHTOB .qempex THHOB, COOTBOTCTBy10- 

 BAH% rieTupem rpaHnm xplIcTanna c pazawnammx 3HaTICHHHMH pa6OTBI imixoxka, 

C'IBTaB, 'ITO xantni.fit aanxmaeT oupeneneHrmo TIaCTb noeepxHocTx, affropy 
pa6oTil [3] manocs HpxaecTx aRatep11me11Tamathie pinnate pnpa 11ccriego1111111111 
HOBep%HOCTH011 HOHH33.11HH B COOTBOTCTBrIe c Teopxeit. HpeAcTannemmit B cne-
gy1ouTxx punenax paoleT HOHH331AHH qe31111 na no11epx11ocT11 non1111p11Gra11- 

 111111ecxoro Bonwipama upose11e11 Ha OCHOBO pa6oTm [31. 3TOT pac'IeT npencTan-
J1FleT co6oil HORHy10 aHanormo o6&'inoii TpaRTOBH11 TepmoanexTpoHHoit 3MHCCHH 

C 4.TIOCKyTHOfb> nonepxHocTx. 
3443OHTHBHOCTI, HOHH33.1AHH 0AHO3TOMHBI% monexya Ha ogHoponHoit meTan-- 

armecitoit noaepxHocTx oupegenneTca xax oTHoinemie noToxa gecop61k1111 n0.110 - 

11;11Tenbmax HOHOB D, x no.rmomy noToxy 11ecop61;1111D [4] x mapantaeTca 43op- - 

mynoti 
Dp 

13 = 	= I + - -a  e p  6 (I—CP)  
kT 
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112 . A. Hanowtuxu uonoe 

   

npn OTCyTCTBILH 9R9HTpH43CKOTO HORH. B 9TOM BmpameHHH e - 3apKg 9319KTp0- 

Ha; I - noTeHnHaa HOHH3aHHH ancop6HpoBanamx aTomors B HX cso6orkHom (raao- 
o6paanom) COCTOHHHH; q - pa6oTa Braxoga aaexTporra c noBepxaocTH; k - 
nocToaHHarr BoarakmaHa; T - a6comoTHan TemnepaTyPa; (0a, oh,- cTaTacTrige- 
Mlle Beca COOTBeTCTBeHHO aToma H HoHa. 

Ann rneaognmx meTanaoB (o c,./cap = 2. ECRU nosepxllocTB o6paaoBarraCOBO-
nynHOCTLIO ygacncors c paaHbIMH pa6oTaMH BmIcogal-), HORELDI HOHHISA TOR 

C nosepxaocTll HBRHeTCH cymmoit HOHHMX TOKOB C naatgoro OTHeRLHOF0 ygacTica, 
ecaa HX MORCHO paccmaTpaBaTs Kan HeaaBricamme amaTTepm, ognopogawe 
B upegenax CBOHX rpaHHH. Hycm Z - noTon agcop6HHH neaHa Ha nonepx-

HOCTL; ft- ROHR nosepxHocTH, aarramaemall ygacTnom C pa6oToift Braxoga cpi. 
acllbenTaracocn, HOILH3a1(HH Pi gall i-ro ygacTica noarraeTcll nyTeM nogcTarromur 
cpi B yparmenze (1). H0TOK gecop6gall HOHOB C 110BepXHOCTH HB.T1H8TCH CyMMOR 

E 	 (2) 

Tan Hart B yoTaHoBaBuremcn npogecce rioaamit HOTOK gecop6ruta D goaatea 
6BITya paBen noaHomy noTony agcop6HHH, T. e.• Z = D, TO 

Dp 

13 	 til3t• 	 (3) 

TarcHm o6pa3om, acbcDenTaBaocTr. HOHH3aHHH Ha «nocnyTHori» nosepxnocnt 
HBRHOTCH cymmoil aclabenTHBHocTeil Kaacgoro ygacTica, B3$LTLIX C COOTBOTCTBy10- 

Baum BeCOM. 
C neamo onpegeneHrul BRHHHHH Tanoir cTpynTypra noBepxHocTH 611n npo-

BegeH pace gall caygall nem' Ha BoJn4paMe. Ann Toro HT0614 ncnoaraaosan, 
yparmeHHe (3), neo6xogam0 3HaTI, Beg Beall-gnam: pa6oTm Bmxoga cp i  (Han ac)icDen-
THBHOCTH fii) n gOan noBepxaocTH f i . Pa6oTra Braxoga gall HOCKORLKHX rpallell 
rcpHcTaaaa Boaracippama 6maa Hameperrm [1, 5, 6], H Beangarrm, coofterrame 
paaartgamma accaegoBaTeallmll, xoponco comagalla. 3ayaHne ace =rm.:lei:n[1,1x aria-
gennii wadi nortepxaocTH He HBRHOTCH CTORE. oupegenearnam H 3aBHCHT B ana-
gaTeaBrroft mepe OT upoHaBoaa accaegoBaTeall. BcaegcTEHe aToro moacao cnopHTB. 
o npannarrHoil HeaHocTH ypasHeann (3), a Bm6op onpegeaeHaoir COBOKyIEHOCTH 

3HageHait f i  paccmaTpaBan, Imam Ran gocTaTogno paaymnmil. 
IIpa pacgeTe 6maH Hclloabaosarual =reTrape Tana ygacTnoB noBepxHocTll. 

Pa6oTrac Buxoga 6paaHcb H3 pa6oTra [1], B noTopoll oco6eHHo xopomo paapa-
6oTan Bonpoc 0 BJIHHHKH HeOgH0p0gHOCTH nortepxaocTH Ha 3MTICCHIO aaenTpo-
HOB. (3TH ate Beall-glum 6man Tanace HCHORL30BaHM B pa6oTe [3].)PacgeTm 6101H 

cgeaanm Anal Tpex rpynn ana'iennn f i , npnBegernmx B Ta6aHr(e. Tpyrina I nenoaa-
aortaaacs B pa6oTe [1], a rpynna II - B pa6o Te [3] npn coraacoBaHHH garrnmx 
IIo HoullaaHall Kamm Ha Boar4pame. rpyrnia III mcarogeHa, HTo6m norcaaan, 
344ORTHEHOCTI, HOH1438.1(HH B caygae pasHomepaoro pacupegeaenan ygacTnos. 
PeayarzTaTm pac'IeToB 344ORTEBHOCTH HOHH3aHHH nonaaama Ha clarr. 1 B cbyHx-

HHH TemllepaTypm noBepxnocTn. lipHstre, oTmegeracme pHMCHHMH 1JLI4paMH, COOT-

BeTcTspoT rpyrrnam pacnpegeaemill ;wadi namnagn H3 Ta6angm. Ha rpacDaxe 
Haaecenm Tanate 3aBHCHMOCTH argenTHBHocTell gall 'leTaipex nosepxHocTeit, 
xapanTepnayeMalx egamacm aaagenHem pa6oTral Banroga naacgan. CaegyeT ygecTB, 
HTO opAHHaTa 13 (Dar. 1 neacHT B npegeaax 0,90 - 1,00. 

143 clanr. 1 BligHo, HTO ecaH 9TH icom6nnaHHH pa6oT Blaxoga H pacupegeaeasit 
naornageft gocTaTogao upaBHaBao xapanTepasyroT peaaLame nosepxHocTH BOJIb 

cDpama, TO «aocnynnacii» acfabercT He 6y)eT aamenro BRHHTE, Ha HOHat3aaHro nealln. 

1) 3necb npmnimaeTcH, 4TO nosepxuomnag HoHnerrrpagrm geanH noscmAy HocTaTogHa 
Hamm H, caeAoriaTenLHo, pa6oTm smxoAa c rpaHen TaHHe me, Haft 11 Hag gHcToro meTamia, 
aTo 6yrkeT noacnerm B Ham:ad:mem 1137101.1(eRRH. 

Bce Tpa KpHBLIe gall Heognopogamx nosepxHocTeft OTRHtlalOTCH OgHa argpyroil 
He 6o.nee gem Ha 2% B gnanaaoHe TemnepaTyp go 2000°  K. Bce nom6aHagara ameroT 

Pa6oTar marroga H cooTBeremponme BM Awn! nosepalloent, 
llelleabaoBaBabre B pacgeTe BRIUMall BeogHopoaHoeTH 
HOBepanoeTH as HouHaamuo Hanoi Ha Boa4pame 

f i  

(1) i . 	a 
I II III 

4,35 0,089 0,12 0,25 
4,56 0,254 0,23 0,25 
4,69 0,343 0,47 0,25 
5,35 0,314 0,18 0,25 

341(4ORTHBHOCTH CBMBle 95% n OTCTOHT He 6oaee gem Ha 0,5 - 1% OT icpHBoil gall 
romoreHHoii noBepxaocTH c cp =4,56 HRH Ha 0,5-2% OT npnBoil c cp=4,69 8. 

Z 00 

890 
1200 	1400 	1600 

T, ° K 

cDlitr. 1. 90DOKTOBROCTI, Hommium walla Ha 
110BepXILOCTRX. 

Iipaahre I, II H III commercTayrox paarmarrant rpyroram pacupegeamma namga,aerk 
c paarammamx pa6vramx Bblxoga (cm. Ta.B.aatrY)• 

)TO 06CTOFITeRbCTBO MORieT 6bJTb 061HCHOHO OTHOCHTeRMIO SH3Klim noTeH- 

Hllaaom HoHnaaHall Beans H TeM, 'ITO nosepxHocTb C HH3K0i1 pa6oTok BMX0- 

.ga cocTaBalleT He 6oaee 25% o6akell norepxnocrn (rpyrina III). B o6nem ace 

A.1131 nosepxHocTHoll HOHH3aHHH TraTepec IIMACTaBIIFIIOT HOBOpXHOCTH C HMCO-

ROit pa6oToft Bmxoga, Torga Ran Ain DRORTp0HHOil DMHCCHH atenaTearano 11MeTb 

111131Clie pa6oTm BBncoga. YparmeHne (1) gall onpegeamni afgeRTIZIBHOCTIL 

1800 
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HOHH3aHHH uplimeHrtmo RHIIIb HpH ycnorom OTCyTCTBHH Ha.TIOKOHHOTO anexTpH- 
Hecxoro nonH. 3T0 OTHOCHTCH H K peayabTaTam, npnBegeHmam Ira (In. 1. B HpH- 
CyTeTBIIII anexTpxtrecxoro HORH B HoxaaaTena DRCHOHOHTIS B ypaimeHHH (1) 

B%0RHT sneH E'12, THe E — HanpfmeHaocn, anexTpx'iemoro - IIORH y HOHH3Hpy10- 
noaepxHocTH [2]. aTO ananor acjxliciexTa fOTTKH, Ha6nrogaxnerocH npa aneK- 

TporHOg DMHCCHH, IITHMeHHTOnbHO K CRyMal0 77DC0p617HH • HOHOB. HODTOMy gaff 
upartHasnoro cpasHeHHH axcrtepumeHTa C Teopaeil Tpe6yeTcH, HTo6m Hamepe-

inanonHeruime C npHnomerunam nonem, 61.1nH axcTpanonHportaHm go Hyne-
Horo ero asarreHHH. 

AJACOPEJAMI IkE3M1 

Mnoroxucaernme axcirepHmeHTanbmie pa6oTH nO agcop617HH Ike3HH Ea 
Honr4pame, Branonnenabre 30-40 neT Ha3ar7 [4, 7, 8], HapHgy c 6wree cospemeu-
HIAMH HccnegoBaHHHmH [9, 10] o6ecneHman Heo6xogEmme pane aim npasHaL-
Horo pacHeTa neaHeno-oonsitpamosoro HOHHOr0 HCTOMHHKa. CnenyeT oamgaTb, 

X waxy 	 Hacocy 

4r H r. 2. CxeMa yeraacenta Ana Hay -walla uepexoicemix uporkeecoa 
ripa aaeop6aaa Ike311/1. 

MTO mllorlle cymmapinile xapaxTeplicTruni, noaprenErme B 3TH% pa6oTax; oxawyTcH 
nplimeHrimmmil H K gpyrHm cHcTemam. Ognaxo o6 ancop617HH HeaHH Ha gpyrilx 
maTepHanax H3BeCTHO OTHOCHTORDHO man°, H, itax noxaaann axcnepruvreHna, 
yoepeHno upegcxaaaTs agech HTo-aH6o onpegeneHnoe HeRb3H (cm., Hanprtmep, 
ganwile no HOHH3a17HH nearm Ha naaTHHe H nnaTHHoaom callase [9]). BoaTomy 
Heo6xopaMa ganE,HeiimaH axcnepHmeHTaabHaH pa6oTa. 

B HccnegooaTenbcxoft na6opaTopHH «,T1HzeHepan anercrpHx» npHmenmoTcH 
Him merroga HarreHHH 3HeprHH H apemeHH ancop6HHH 'ream' Ha nooepxHocTax, 
OCHOBaHHBIO Ha HCIIORL30BaHIM nepexognrxx peatTIMOB B 17ecop617HH HOHOB I7e3H.H. 
B o6oHx meTonax HpHmerunoTcH aTomapHise Hyrum 17e3HH [11] H Hcnonr,3yeTcH 
()RHO H TO ate yerporturoo ;VIM noarreHHH nyqxa. Arm HOHCHOHHH upturn-ma 
gericTram arum Beer° paccmoTpeTb cxemy axcHepHmenTa.71bH0C4 yczaHoBRII 
(([}Hr: 2). C nenoii cTopoHN HmeeTcH nerm C ne3Hem. Ilpamft xoHerk neHH aaxprx-
BaemcH megHoii Haraxorl C MaRDHJACHM oTHepcTHem. ilepea Hero Hapra I703HH Homy-
naroT B HpHmuxarornylo Eamepy co CKOpOCTbIO, RoToparr 3aBHCHT OT Temnepa-
Typis Herm. Roma nun, Harpenacr, H 3acnonxa y6pana (Ha tar. 2 .ona gaHa 
B aaxpuTom HOROSECHHH), nexoTopoe KORHMDCTBO napa, npoxoncr tiepea gae mean, 
o6paayeT Q KORRHMHpOBaHHbIa aTomapHuit nyqox, RoTopmil HanpaHnHeTcH Ha 

8 3alcaa N9 48  
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HHTII Haxana. napbi He31111, He upon-legume nepea roernr, co6HparoTcH noHyra-
RamH C •HcHniarm aaoTom. 

3acnomta mexarnmecim cHHaaHa co cram-Aran/ cepgemuutom, nomexresamm 
6ort000ft Tpy6Ke. TartHm o6pa3om, aacncanta momeT 61,Irr, oTxprxra HRH aaxpm-

Ta BHODIHREM marawrom HRH. Boa6yHti7earrem RaTymHH conenoHaa, HamoTaHHok 
Ha OOKOBV0 Tpy6xy, 'ITO MOHCDT 6131Tb BLIH0.11HOHO otieHB 6moTpo HyTem paapaga 

6aTapeH BoHgeHeaTopos nepea xaTymxy. llpH ATOM Hpema cpa6aTraHaHHH 

aacnomm cocTaxasieT OKORO 1 .nicem. 
06pa3er4, HosepxHocrs myroporo HarmeTcH, BLITIOREHDTCH 06LIMHO B CDopme 

newromaort HHTH, corHyroli HOMTH B Tpeyroamnrx C ocHortaHHem, 06paineinnam 
K nyory. TemnepaTypa HHTH HamepHeTcH onnraeptHm ImpomeTpom HRH onpege-

afieTCH HO .upegaapaTenbuo ItORrieHHEIM RpHBINIM 3aBHCHMOCTH COIMOTHBROHHH 

OT TemnepaTypm. HOHEI Heana, o6paaoHarnme Hyrem HosepxnocTnoit HOHH3a-

HHH Ha HHTH, BBITHrliBalOTCH Ha xonnerrop, aunt OH UMeeT HO OTROBIDHHIO K HHTH 

oTprogaTenr,radt Harem:man. 
,I1Ha meToga HamepeHHH OTRHMalOTCH TORTDRO CII0C060M HORyMeHHH nepexorr: 

HIS% Hpogeocos B HOHHOM TORO. B nepaom — Haanatmcom meTogom nyaLcHpyro-
rgero HRH npepraoHcToro monexynHpHoro Hyqxa [12-14] — gocTyn 1 e3HH 

Ha o6pa3en BneaauuO npexpargaeTcH HRH, Hao6opoT, Boao6HoanHeTcH upH 
nepemergerum aacnomur, Max 6hino onncano Brame. TartHm o6paaon, xonxqecTno 
neaHH, nocrynaxonero Ha nooepxHocTL, HamenHeTcH OT HexoToporo HaHanaHoro 

HO KOHOMH0r0 ypoaHH 3a-Hpemsr, aanHcHrnee OT CHOpOCTH nyqxa. aro HameHeHHe 
crater:LH 'aanonHearm noaepxHocTH oTpaniaeTcH• COOTBOTCTBylOBAHM HameHeHHem 

HOHHOFO Toxa. 
Bo HTopom meToge IIOTOK nearra He npeprHaaeTcH, a HanpanarreTcH Ha o6pa-

3e17 B TeHeHHe Hcero axcnepHmeffra. llepexograaft npoHecc gocTHraeTcH nepHo-
nHHecintm H3MDHOHHOM noTeHrmana Roaaercropa, OT orranxHaarorgero go HpH-

THrHaarorgero HOHM [15]. B TeHeHHe «oTTanxHaarorgeri» tiaCTM Hnxna gecop6Hpo- 
Harnme HOHEInanpaHamoTcH o6paTHo Ha HOBep%HOCTb. IloaTomy KORNMOCTBO 17e3HH 

Ha UOBepXH0CTM B TerreHHe aToil =merit nmina onpegenHeTcH axon, cxopocTwo 
gecop617HH HeilTpaasHbrx aTOMOB. Korga anan HORST menHeTcH, HOHLI HarnmaroT 
HpHTHTHBaTbCH HORROET0p0M H'crenexi. 3aHORHOHHH HosepxnocTH oupegenHerca 
CUOpOCTMO gecop617HH Max aTomoo, an H HOHOB. 3gecB, }tax H B nepsom meToge, 

npcoacxogHT HameneHHe oreneHH 3aIIO.TIHDHHH nosepxHocTH H HOMILLtil TOK cae-

gyeT aa BTHM HameHemrem. OH HamepHeTcH, ecTeeTBenno, •T0J113K0 B TerieHHe 

«HpHTHrHBaioneft» RaCTH nHxna. 
klamepeHHH xaparcrepHumx nepexoronax nporkeccoH 'warm Ha monH6geHe 

6r1aH npooegeruza neprium meTogom. Iloarremnae pe3yrn,Tam H H% aHan113 

HpHBOASITCH HHHie. 
Bropoii meTog, Tax Han.thaemmil MOTOR nepemeHnoro HORH, onncan B Rourke 

aToro paagena. MM He . HpHaoglim 3ROCD axcnepumenTaarmux peayabTaToo, 
HonyHeromx 9THM meTorkom, HO aHanH3Hpyem meTogHxy axcuepHmexra, Tax Hart 
3T0 HO3BORHOT paccHara,n, 3414:1011THBHOCTI3 HOHH3a17HH B EICTOMHHKe HOHOB, pa6o-

Tq.101:17OM B HMHyRIICHOM pentHme Him upsimoyronEHort cliopme HMHyRIICOB ycxopsr-

forger° HanpHmerum. 

Memo° nyAbcupytoucezo .ito ✓ eny.axpitozo nruca 

Kycm N — 	 aTomoB 17e3HH, HaxoggrgHxcHB gamma momeHT Ha nosepx- 
HOCTH o6paaga. CrtopocTr, Ha enemas N onpegenHeTcH pa3Ha17eil meatgy cxopo-
cmirH ancop6HHH H gecop6gHH. 06o3HaqHm Hepe3 D p  H Da  exopocm gecop6r7m 

HOHOB n aTOMOB, a Hepea Z cxopocm agcop6nHH HeaHH H3 Hyqxa Home OTKIHATHH 

3aCROHKH. Tor) a 
(4) dN 

Z — D p  Da . at 
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CoroacHo JlaHrmlopy H Teituopy [4], upHmem, 'ITO Hasogasr H3 BeJIWJHH Di. 
D uponoprkHoHanoHa N.. 3To cHpasegaHoo 	mazoix cTeHeasix aanosmeHHH 

HooepxHocTH (a OHII B yCHOBKRX onlicoloaemmx axcErepHmemoo HM8HHO'TaROBLI).. 

CaegooaTenoHo, 

	

Dp = spN, 	 (51 

	

Da = EaN. 	 (6) 

KOKINDIII(HeHTLI Ea  H % moryT &ATI. Haasaraa .qacToTamia mcnapeHHH; Taxa' Tep-
mHnonorHeil MN 6yHem HOJI1330BaTLCH ganee. 06paTHNe HM BeJIIPIHHIS Ham-
BaloTcH opemeaamH agcop6HHH Han opemeHamH ,Hpe6onaHHH Ha HosepxHocTH.. 
HoAcTaBaHH ompaateHHH (5) H (6) B ypaorteHHe (4), Hoormm 

dN 

	

—dT + (ea + ep)N 	= Z. 	 (7) 

Pememte aToro ypaoHeram HmeeT oug 

N= 	(1 exp [ — (ea + ep)t]). 	 (8) 
ea+ ep 

CHopocTa Hecop6HHH MOHOB [ypaoHeaHe (5)] wapeHenoeTcH oTcloga oupasoeHHem 
Bp 

D P= 
ea+8p 	Z {1— exp[— (oa + o) t]}. 

3ameTnm, JTQ Ho oupewnemno [CM. ypaoHeHlte (1)1 palm° 
ep  

8a-F8p 	P' 

6, 
8a+ ep 	- 	 (11) 

H ompasoeHlle (9) motel. 513ITL nepeuncaHo B map 

Dp = 13Z [1 — exp 	
e t 	

. 	 (12) 

143 ypaoneHHH (7) OrIeBHHHO, "ITO 3axpaITMe aacnosuut Taxate ora30BeT HameHeaHe 
CROpOCTH Aecop6HHH HOHOB IIO 3aHoHy 

apt 
Dp ISZ exp — —) 	 (13) 

rge Z — cHopocTo agcop6HHH H3 "Erma nepeg saxponnem aacoomm. 
Toic HoonexTopa B TageHHe nepexommix Hporkeccos, ouHcauHrax ypaoHe-

HHHAIH (12) H (13), 6ygeT pane"( 
/c = eD p , 	 ( 14) 

T. e. Bo3pacTaeT (Hall cHaHaeT) HO HpocToil DRCII0H8HTO C HOCTOHHH011 Bpemeam, 

paoHoff 

T 	
Op 
	 (15) 

lloaTomy 3aBHCHMOCTH lg la  OT t [goo cgiriao ypaoHeHHH (13)1 HHH lg (Ea  
/c  (t)] OT t [goo corian ypaoHeHHH (12)] 6ygyr aHHeitHranol. THEUIrIHEIR ups"- 

mep pe3Y7113TaTOB HamepeHliti nepexogHoro HOHHOTO Tosta B corm H0111133.10111 

He3IIII Ha moaH6geHe HoHa3aH Ha cloHr. 3. 3TH HamepeHHH 6raoll Hoar:leas" o6pa-
6oTHoil ocHH000rpacInolecHoil HpHooft. OpAHHaTa clmr. 3 — TOR H000eHTopa, 
a a6cHHcca — BpeMH. OcpeoneHHaH allHeiiHaa aaoHcHmocTo 6raaa corrreHa 
6offee xoponio artnpoxcHmHpylonleil peaynoTaTis HamepeHati. OTHoolleHHH peaaa-
Hat 38BHCHMOCTH OT oHHeiiHoli B nasal "laCTH rpactouta HBHHIOTCH caeAcToHem 

116 	 A. Ilcmowsusu uonoe 

It011enH011 CROpOCTH 38CHOHRH H He113683RHLI B Tam cHcTemax, 'tom HOCTOHH- 

Hag opemeHH [CM. ypasmeaHe (15)1 "mem. Hopsigox 1 atcen. Paa6poc Toneic 
gam' Hp0HCX0AHT H3-33. ROHOIIHOCTH TOHIHHHLI AHURA Ha aopaHe OC1;EIR.TIO- 

1 

0 10 

10110 41 4Z a3 g4 o,s ,,O,S 47 a8 
498h1R, /7p01/300/78116/5 eauflut4u 

CD H r. 3. THinnecax Kplieaa peayJIaTaTOB etemepeura saeficumoem Tolca ktouoe 
Want as Iconnewrope OT apemen B Tegearre nepexognoro nporkeeca upla 

aAeop6rcita. 
Lleaaaas momsOgeae, T = 1123°K, v= 

0,MBHCE13110CTb. 
 79 ALCMS; 	amnepamear; — ocpegaeaaan 

Haaeaaaa E  

rpacim H cosnaHHoil c 3THM TpyouocTH HamepeilHo maarax amunwryg. Ilocneg-
HHe Heel-tons:am TageR upeAcTartasooT peayaraTaTm HamepeHHH amnaHryora nopsig-
Ha 118CROJIbRHX COM% MHZIJIHMeTpa, 'ITO commepHmo C mxpHHotri H3o6pasHemlo 
aria Ha axpaHe. Halmos" HpHmok JIHHHI4 Ha cIsHr. 3 gaeT opemo aocop6HHH, paoHoe 

0,79 .00ceic HpH T = 1123° K. 
Ha ypaoHeHllo (7), HpHpaoHHoao dN /dt Hynio, moocHo oHeHHTo maxcHmaah-

Hoe nHcao aTOMOB, HoTopue agcop6HpooanHco Ha HosepxHocTH B 'rename ope-
meHH Ha6ologeHHH, H °um:kaolin., 6raao JIM onpartAaHruilm ripeguonoateHlie 
o manocTo creHems 33110EHOHHH HosepxHocTH geaHem. Harm/dram, gTo 3T0 'Tag-

Hozoacesme 6rano cgenaHo upll upegcTaBoeHHH cHopocTeft ;:kecop6HHH B el)opme 
(5) II (6). 113 ypaorseHHo (7) 

Z  
N=  ea+ep 	e = 

P Z = Z-c. 	 (16) 
p  

110 orkeHHam (c TOrIHOCTbIO 7(0 20%) Z 6yHeT paoHo 3.1011  amom leen. 11pH 

T = 0,79.10-3  cen II3 ypaoHermo (16) Hato:kali, 'ITO N = 2,4.108  anzomoe. 

HonepegHoe cerrerme nputa cocTaonano 0,01 cm 2 , H "mammy maxcHmanbEtoe 

3Ha -geHHe nosepxHocTsicol HoHileHTpaHHH 6bino 2,4.1010 amod It /c.40 . 3Ta ROH- 

(9)  

(10) 

oTHyHa 

8* 
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Q a "\ 
Ea  8ao exP 

Qp  
 8P :=. g P° exP 	kT
\ 
 ' 

(18) 
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rkenTpaHHH cooTHeTcTayeT cTeneaH aaHonneHnn noitepxHoCTH, merannert 
gem 10-3 , cnenoHaTenbHo, HpHmeHeHne aHneilmax HarnicHmocTett (5) H •(6) 

HBHHeTCH onpaenaHmAm. B Aansaernnem aTo 61ilao nonTHepntneHo muyani=ammu 
Ha6nioneHHHmH noeeneroan ocnfinnorpamm HpH CHHHIBHHH TemnepaTypla HHTH 

HaHana. 
Ann naHHoil HHT0HCHBHOCTH nruta (oupenenHemok TemnepaTypoii Heim) 

HpnBaH cooTHeTcTsyeT axcHoHeHHHaammit 3aBHCHMOCTH KO Tex Hop, Holm TeM-
uepaTypa IMITH HO CHH3HTCH TkO HeHoTopoii HpeneaLHoil BeKKKHHIal. HpH OTOrl 

H upH erHe 6onee HH3KHXTemuepaTypax HpHeme cynxecTHenHo meRnaH cHoil xapaH-
Tep H upHo6peTanH BHA, HoTopmit MOP 6111Tb o6yenoHneH KHITIb HenHneitHoil 
necop6H1eft. aTO 1103BOKHeT yeTaHOBILTb B Hp0BOKEMLIX axcnepHmeaTax HMKHHII 

Hpenen IIO TemnepaTypam HHTH -  HaHana. Ha6moneHHH He 61:anH npononntemg, 
HO TaKHM HyTem, OrIeBHKHO, MOH010 HaiiTH HpHTErgecHylo TemnepaTypy cbaaoHoro 
nepexona nag ancop6HposanHoro Ike3HH [16-18 ],gTo H HpennonaraeTcH cnenaTs 
B 5yHyrnem. 

Llacrons Hcrtapeann e a  H ep  oHcHofteHHHaabHo 3aBHCHT OT TemllepaTyphi 

noeepxHocTH [4], T. e. 

rge Q a  H Qp —  aHeprHH ancop6gHn (aneprim CBH3H) COOTBeTCTBeHHO ):V111 aTOMOB 

H HOHOB. lloaTomy HpemH ancop6HHH [cm. ypaHHeHHe (15)] MOHCHO HmpaaHTB 
B BHK0 

(19) 

EIKH 
Q p  

T --= T 0 eXp 	. 	 (20) 

lioa4l4HgneHT Hepen 3RCHOH0HTOR(TO, 6e3yeacaino, 3aBHCHT OT TemnepaTypra, 
IIOCKOKI3Ky OT Hee 3aBHCHT 34::DeKTHBHOCTb ELOHH3aHHH p. OnnaHo nllanaaon 
TemnepaTyp, HcczenoHammiii B excHepHmenTe, 6hin man (oHono 100°  K), 
a 13 Ann HeaHa Ha monH5geHe H3meHneTcH B nom nHana3oHe nocTaTogno mennea- 
HO, HoaTomy MOH HO CTIHTaTb 'C o  HOCTOHHHISM. L,Be Hamepemnae 3aBHCHMOCTH T 

OT TemnepaTypin noxa3aHLI Ha clmr. 4, rne T oTHaanumaeTcH B norapHcpmagecHom 
macuaTa6e no OCH OpKHHaT, a cooTseTcTepomag TemnepaTypa HompxHocTH-- 
no ocn a6crnicc. 06e 3aBIECHMOCTH moryT 6MTb anupoEcHmHponaHN HpHmbnirn 
KHHHHMH c HaHnollamH, yx.a31,maloro,HmH BeKIMHHM alleprat ancop6H1H Q p , 
panume 1,79 H 1,78 ae. 3TH Ben rpyllum Hamepenllit 6maH nonygenin Ha paaang-
mAx ygacTHax nosepxllocTH onHoro H Toro Hce monH6geHoHoro o6pa3ga. CHcTe-
ma gllacDparm (rgenen") yeTaHenntn cmonTnposana Ha mapHlipe, pa3menkeHHom 
HenocpenenteHHo Han BIAXOKHLIM OTBepCTHeM negH, nTo HO3BOKHeT HaripananTL 
nygoit Ha paaangime ygacTitn. B 011MTHOM o6paaae paamepin HpHcTannos y no-
HepxHocTH 611.ma maniz no cpaenemno c Honepegniam ow:lei:mem Hygua, H HooTomy 
He caenoHano oncH,HaTi, 3amennzax upocTparicTeenHaix HemeHenHit B H3mepennmx 
Hpemenax ancop6HHH. OnHaHo yHasannag oco6eHHocTb HoEcTpyHHHH meneHoil 
cHcTemu npecnenoHana Hear, o6ecnegHTI, BO3MO3KHOCTb HccnenoBaHHH HaHHH.HA 
HoHepxHocTnoil cTpyHTypia Ha ancop6Hmo, a HamepeHHH, npoeconkimme B HacTon-
rnee HpemH meTonom nepemeHaoro HOKH, noHaaanH, aTa BO3MOSKHOCTb HBKHeTCH 

gemnam nononHenHem H paao6paHHoi meTonHHe axcnepHmeHTa a aTomapHum 
HygHom. 

3HeprHa ancop6HHH 1,79 ae HprtmepHo Ha 0,2 ae meHbme cooTHeTcTsylo- 
mai HeangInna gna He3HH Ha HonbcDpame. IloaTomy "Tema ancop5HHH HpH naH- 

TemnepaType 6yAeT Hopoge. CnenoHaTe.nsao, ecnU monH6nerc H BoaLcDpam 

n onsepraioTcH Boaneitmono neaHn upH onHHaxonom naHneHHH H HmenoT ()nay 
H Ty me, TemnepaTypy, TO Ha monH5neHoHoit HosepxnocTH ancop6HponaHnoro 
walla 5ygeT MeHbIlle [CM. ypaBHeHHe (15)]. A BTO 3Ha'IHT, .1TO monx6genosaH 
nosepxHozTa monteT lionHepraTLcH HosneticTiono Ike3H01 IIOJS 60Kee BhICOKHM nas-
zenHem, npencke gem gen& ancop6HpyeTcH Ha Het B HonHgecTHax, nocTaTogHsix, 

4X484 	486 	488 	490 	492 
10 3/T, ° K 

a r. 4. HpHame aaBHC MOCTOI Hpeniema ageop6u,BH walla Ha monH6aeHe 
OT TOMIMPaTYPLI Ana ATIYX  Paaall:911131% riacTHos HosepxHocTH moaH6AeHa. 

a — Q = 1,79 98; s o  = 7,0.10-" cen; 6 — Q = 1,78 ae; t o  = 	cen. 

.M061.1 CHH3HTb pa5oTy mixona H 341430KTHBHOCTI, HOHH3aHHH. HO OKHHM TOKbRO 

Aamihni o HpemeHn ancop5HHH HeHo3monmo HpencHa3aTi, HpHTHgecHylo Temnepa-
7ypy, npH HoTopoil nosepxnocTs, 'tax amHTTep, CialleT HeacgeHTHHHoft. OnHaHo 
'MO/RHO HanenTLcH, WO, KOrKa 8TH garowe 6y,nyT .nouonHenu Ha6monennamH 
HenHHeibloil ancop6HHH, o HoTopmx roHopHnocb same, TaHoe npencHaaaHHe 
CTaHeT BO3MOKUHAM. 

Memo° nepeatettuozo 1101LIL 

YpaHneHHH B cnygae HCH0ab30BaHHH meTona nepemenHoro 1107051 HecHonsHo 

OTAHrialOTCH OT ypaBnennH (7). liorga none HMeeT nonnpHocTL, oTcacmHaionkylo 
HORN C amkaTepa, yparmemie (7) HpHmeHHmo. OnHaHo, Horna none 3armpaeT, 
T. e. oTTaaHHHaeT HOHM, ypannenHe npumeT BHA 

dN  
dt ± (8 a + N = Z 

rne 4-- CKOpOCTb ancop6HHH HOHOB, necop6Hporianmax, HO Boappankerunax 
nonem Ha nosepxHocTs. BenHgEHa Zp 3aBHCHT OT HpemeHH B TegenHe'nepexonnoro 
nepnona (3HatniTenaHo .mensmero, 'IBM spool ancop6HHH) no Tex Hop, Holm =mono 
HOHOB, noxinalonwx HosepxnocTb, paeno ZP. Tor) a 

Zp = EpN 	 (22) 

ypaHHOHHn HpHAHmaeT BHA 
dN 
at I 8aN  = Z * 

T =  13  ex 	7-7 -7),Q 	, 
8p0 

(21) 

(23) 
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Pei:nem/ft ypannennit (7) H (23) nmeioT BHA 

a) "[RR "[Lunn:map:inter° Hong 

Arc  8. Z  ep 	[ N co)  _ e,•  Z ep exp [ — (Ea  ± ep)t ; 	(24) 

6) Ilan aannpanagero Hong (Hoene imixoga Ha yeTanoinniiiinizicil pena/m) 

N T = —Z 
ea 	 ea 

+1 Nr(0)--Z  exp ( — eat). 	 (25) 

llageRcia c H r yRaELnialoT TIOJIFIpHOCTb HOJIFI. Nc  (0) H N,. (0) — 411C.TIO aACOp-

6Hp0BaHHLLX aTOMOB K momenTy H3MeHeHHH HaTIFIpHOCTH, a t — BpeMH, upoineg-

inee nocne ee II3MeHOHHH. ECJITE nepnog namenennn Hong mnoro 6onanie 
(8 a+ 8p)-1 ,. TO 

N c (0)= a  , 

N r (0) —  z  
Ea-[' EP 

. 

Mamenenne N OT N, (0) go N r  (0) gaeT pOCT nonnoro Tona nonneRropa npn nepe-
xoguom npoilecce. flocTonanan BpeMeHH onpegenneTcn ypannennem (15) Tan nce, 
Rax H B meToge nyaLcilpylorgero "[rum. 

MeTog nepemennoro nom" nogo6en HO npnannny AelICTB1151 HCTOMIHRy HOHOB 

nonepxllocTuori nonmanneti, ncnonbayforgemy xmnyabcnoe yucopsnomee nanpn- 
.7Renne c npilmoyronLnoti (Dopmoil nianyaisca. ECJIH HCTCOIHIllt HOHOB pa6OTaeT 

B anHeilHoil 06nacTia Eypaimennn (5) H (6)l, upnsegename num peinenna (24) 
(25) •moryT aiTr, npnmennmia gna pacrieTa xapanTepncTHn B nepexognom 

peamme. Minims" 343(beliTHBHOCTE HOHH3aAHH TaRoro HCTO,IHHISa 6ygeT, Roneano, 
mermine, qem aciaclieRrinir[ocTs "[pH HOCTOHHHOM none Eypainlenne (1)1 H3-3a Toro, 

N,.(t)= --EZ  [1—R exp(--e at)], 	0 < t 

N c (t)-- 	+ A exp [ 	(t — XT)]}, 	XT 

rge 8= ea + ep . BeJn IHHbI R H A onpegennioTcn KB 

Nr(kT)=Nc(XT), 

Nr  (0) = N e (T) 

paEnin COOTBeTCTBeHHO 

1 — exp 	(1—k) ET] 

<XT, 

<t <T, 

rpailmnliax ycnonnil 

• 

(28) 

(29) 

(30) 
(31) 

(32) 

(33) 

R — f3 {1 —exp [—(1-243) ET] f ' 

13 	fl—exp [ — (1-13) A—  
1-13 11— exp [ —(1-4) eT] f 

Onpegennm acgeRriannocrb nonnaannn B gnn Talton) pennama pa6omi, Halt 

()TROD:WHIM 4HCJIa HOHOB, gecop6npoRammix, HO He Boanpan[eHmax na noRepx-

HOCTb, K HOJIHOMy ruicay gecop6nponanimix HOHOB H HetekTpaJILIILIX aTOMOB 

B Terienne OAHOPO HOJIHOro Ha3osem Beanrunly B 944exTHBRocTwo 

HO nepemennomy Tony, a f3 EacjxlieRTIninocTb HOHH3aHHH, oupegennemp0 ypan- 

nennem (1) — 34:14)eliTHBHOCTb10 HO HOCTOHHHOMy Tony.  

120 	 t  A. Hemonnunu U07146, 

Ho onpegenennio 
T 

D p  dt 

	

B- 	T 
D dt 

0 
Tax Ran peayamnpyloinero HaRonnelinn agcop6nporianmix aTOMOB B Te‘ie-

Him "[mina ne nponcxonnT3), To anamenaTear, ypanneillui (34) pasen ZT. lIcnonb-
nyn ypannennn (5) H (29), B peayabraTe nurerpnpoRannn nonyxnM 

A 
A•—• = 1 X + 

eT 	exp [ — (1— X) ET]}. 	 (35) 

Bean-ulna B 3aBHCHT OT tieTrapex nepememwx: 13, X, T H 8, IIpn4eM T H e iixonsir 
B iimpancenne (35) B BHpe nponanegennn ET. Tax Ran T o6paTno uponopAnonanano 

n 	f 	I 	1111111 	I 111111 	I 	I 	1111111 	I 	I 	!Mill 

	

/0 4 	70 ° 	10 1  10 2 	103  
6/v 

0:1) H r. 5. Itpiumie saratclimocrn aCM)ORTHHHOCTII KoHn3nom B no nepeneunoMy 
wary OT OTRODIORTIR 4aCTOT 	AAR necxonbitux axagexxii 944ORTILBROCTH ILO 

110CTOSDIR0My TORY p. 

gaCTOTO V npnaontennoro nanpaineman, TO npoimegenne eT FIBJIHOTC51 °THOU:W-
alton -qacTorsi Henapealiii H -qacToTe npnnontennoro nanpsuRennn. HaEosem Ann 
xpaTRocTll impaiRenne ET = siv ornonlennem 4acTor. CnegyeT aamernTL, riTO A 
B ypaarceman (35) ne RoncranTa, a cpy"flignn, inag Roropoil onpegenneTcn  ypas- 
neHHem (33). 

3aBHCHMOCTI. B OT OTHOIE03HHII 'JaCTOT /JIH cnytian X =-- Y2 noRa3ana 
Ha cpar. 5. liantgan RpnEan aina pa.cnnTana c ncnonLawiannem BORA-MUM' 13, 
yRaEannoil cripaRa. flonegenne Rpnaloc Ann onwraemul rIaCTOT, 6onbinero -gem 
103 , He noxamilo, Tax Halt ocaoanort narepec npegcranamoT nuconne ac[xlieR-
TEIBHOCTII HOHH3aHHII. Ha ypannennn (35) FICHO, 

	

lim p  = — . 	 (36) 

Ann paccmarpnimemoro, cnyian aTa Bean -gilt-Ha paana 0,5. Horga oTnoinenne 
.qacToT nammaeT ymeamnaTacn, HOBBJIHeTCH nepexognan o6nacrb, rge B 
affraniaercn go npegenionix anariennil, iipmiegennsix B aerial ',Taunt rpacjinna. 
Ilpia E /v = 1 nennrinna B He 6onee item Ha 1% oTninaeTcn oT aTnx npeneammx. 
mm4E111111. 

B 06JIaCTH manux OTHOMeHllii riacTor paanocm menigy acliclielITHBHOCTRMEE 
HO nepenennony H HOCTOHHHOMy Tony CTaHOBHTCH memane C npn6nninennem 

1) Crenenb aanormennu troxepxmorn x Bonny mo6oro 'mum °Arm H Ta ace.— HpuAt. pe0. 

(26) 

(27) 

',ITO ROHM 3MIITTHpylOTCH TOJIhRO B Tegenne =mon" Anima, Torga Ran 3MHCCH31 Heti- 

TpaarAmix aTOMOB HpOlICX0AHT B Terienne Beer° nuRna. 3(p4)eKTHBHOCTb HOHH3aM311 

norm paccrisTaT". Ilycrb "[epilog npamoyronBnoro nmnynhca 6ygeT T, a gnu-
TeahnocTi, "uma, oTTanitnnaminefi ROHM,— T. Torga pemenrin (24) 

.n (25) EannmyrcH B cnegyiornem wage: 

(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



3095eumuenocmb uouu.sauuu e noeepxuocmubix ucmounuKax 	 '121 122 A. Hcmounuxu uoKoe 

  

AHDeKTHBHOCTH HO HOCTOHHHOMy Tony K ennunge. Korna panno ennHnne, 
acgenTnnHocTh uo nepemeHnomy Tony Tanace paella enneinge H He 3aBHCHT OT 

OTHODIeHHH IlaCTOT. AAR HOH11331kHli geann Ha non4pame npneme ripn P, pan-
HOM 0,98 H 0,99, HBHSHOTCH aHanorn-Rabnin. 3necB B Melanie P upnmepHo Imnb 

Ha 2%. 
BenwanHa npnaonieHHort lIaCTOTLI, Heo6xognmoil Ann pa6oThi B o6nacTir 

manmx OTHOMeHHI1 rlaCTOT, HOHe'1310, 3aBHCHT OT TeMnepaTypH. ,11J151 He31151 

Ha noni4pame 8 Flame'Innen lapH6JIH3HTeHbFLO OT 10 4  cen 1  npn 1400° K no 
no 105  ceic -1  npn 1500 °  K. AHH neann Ha mann6nerie ancTpanoniu(nen Rpnimix 
clnatr. 4 Hatineno, ‘1TO E npn TemnepaType oxono.1300°K paean 10 4  cen-1 . Aff.11 

3THIC carmen nepxrinti upenen aclicberrnnHocTH nO nepemeHnomy Tony 6yneT 
nocniraTscH, norna riplinoineHHaH RacToTa HaxonnTca B gnanaaoHe 10-100 nary. 

11pegmnyinne esmonm cnenarim nano X Y2. B o6rigem, norna X yeenlicn-
"mews', o6nacTe nOCTMEeHlIFI BISCOKOTO npenena 341(DeKTHBHOCTH HOHH3aHHII 

IIO nepemeHHomy Tony cmeinaeTcH n, eine 6onee II1131CHM oTHoniennsrm RacToT, 
T. e. npn naHHOM e TipHaosneHHaH RacToTa gag nOCTIDICeHl4g mancHmanizaoro B 
no.nnaia 6mTb yeennReHa. Korea X yMeHimaeTcB, cupaeenanna oopaTHaH 33BH-

CHMOCTI3. Haripanep, Trim ymeHmaennn X no 1/ 4  eepxHnil npenen B nocTnraeTcH 
npnRacToTax, u0 xpaineil mepe Ha nopanon 6onee HII3KHX, Rem npneonme B pac-
cMoTpeHHoM upnmepe. 

3A1011011EHILE 

IheepxHocTnan HOHH33311411 HITITIeTCH ancop6nnoHnoil peannneft. Cneno-
BaTeJILHO, °Ha 3aBHCHT OT CBOACTB noeepxHocTn, Ha noTopoii npollexonnT. Pac'seT 
844eKTIIBHOCTH HOHH3arknn 4831131 Ha HeonHopOgH011 (HOHHHIMICTaHHFI'leCHOR) 

Bonaclwamonoit noeepxHocTn nonashmaeT, onHano, TSTO H3meneHne mixlienTnnHocTn 
npn nepexone OT onHoro non4pamonoro o6paana K ppyroMy He 6yneT, BepOSITHO, 

npeeminaTb 1-2%. 
PaccmoTpeHm gee meTona ancuepnmeHTa C monenynnprimm nyRnom nun necne-

A0BaHllff ancop5nnn neena. 143mepeHnn, cnenaneme Ho meTogy•nyasceippoinero 
monenyanpnoro nycnta, naloT peaynsTans, nona3mealonvie, .1To aneprnn ancop6- 
1(nn Ike38111 Ha nonnnpncTananRecnoifi monn6gerionon neme paella 1,78 — 1,79 ae 

B HHTepeane TemnepaTyp 1080 — 1180°  K. 3T0 cocTananeT Bean-Rimy, npumepHo 
Ha 0,2 36 meHmaylo, ,iem gag He31131 Ha nonm?:ppame, H TI03B0HileT Tipennononunb. 
TITO MOJIH6HeH momeT 6hITb noneeprHyT BO3AetiCTBH10 napoe ileum 6onee BLIC01{01'0 

AaeneaHH C coxpaaeHnem npn 3TOM AOCTUT0'1110 BILICOICOR 31:4)eliTHBHOCTH HOHH-

nannn. 
flpHHHHII neliCTB1111 BToporo meTona — meTona nepenenHoro HOH51 — HOH0- 

6ell pa6oTe IICTOTIHHHa HOHOB B HMHy7113CHOM pencnme.PacReT 94)(1)el(THBHOCTH 

HOHH381111H cayRan cnmmeTpwanmx HMHyd113COB npn.moyronenoil (Dopmm Holm-
amimeT, rITO jS3IH Ike3H51 Ha Bo2I4pame 3(14eliTHBHOCTL, cooTeeTcTepon(an HOCTO-

HHHOMy HOMO, nocriaraeTca c TOTIHOCTE(10 J:ko 2%, Horne npnaconeernan RacToTa 
6oname RacToTai ncnapeinin. 
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B. YCKOPEHIIE IIOHOB 11 1311115IHNE 
110HHOlil 50M6APPYIPORKVI 

B BeAeH lie 

C. Y. Kam 

B HOHHOM gHmraTeae pa6orree Teno Hoene ero HOHH3OHHH Heo6xogHmo yCKO- 
pHTb. PeaHTHHHaH czaa, geticTaporgaa Ha aneHTpoghr B upogecce ycHopeHHH, 
H ecm Tara, cosgaHaemaa HOHHISM gmtraTeaem. YcHopHiorgHe anempoiga goaaamr 
HoncTpylipoaamca Tax, ‘1r06Li a(IXIOOKTHBHO HCHOJIL30BaRaCb BCH Horgraiapylo- 
u(acr HosepxHocm H o6ecne=rwaaaocr, nonyrreHHe HHTelICHBHOTO HOHHOTO Hyuca 
C- gocTaTugHo BLICOKILM K. H. A., T. e. c aHeprHeit, aHaqmeasHo npeHmmaion:ceil 
noTepH. C gpyroll CTOpOHLI, HoHurpyHHHH DnewrpogoB gOaaala HpOIIFITCTB0- 

Ban. XkOCTIDKOH1110 HoHnaHpylorgeil uoaepxHocTH HeftTpaaHayioum MH aaempoHamH. 
o6ecueeHHFI gairreamroli pa6omi HoacTpyHrom ycHopsuolgero aaexTpoga 

,goaama arn. TOMOil,‘ITO6M ero ap03HR &Ma MBEHMORIA10f1. TpyAHO HOJIHOCTMO 

COBMOCTIITE. Bce yHasaHmae Tpe6oBaHHH, HO MIIIIHMORLHOOTI, ap03H11, HnH HaTog-
Horo pacumaeHHH, HOCOMHORHO, JIB:MOTOR Hau6oaee Haamolt. 

Pa6omr, npeacTaaaemmie B ganHom paageae, HpegnoaaraloT allaHomcmo 
c Hpegiagyummx Hy6mutaxpuLmH no nepernicaermum amme upo6aemam. OTHO-

CHTOJILHO manoe Homergemmix pa6oT He caegyeT COURT'. CBHgeTeRBOTBOM 

Toro, 'ITO HocTameHHme Hpo6aemm yate pemema [oHH o6cyagkanHcb BO mHo-
rHx goHnagax Ha apyrux ceccHax AmepHHaHcHoro paHemoro o6rgecma (ARS) 
no aaexTpocTaTurrecHum ABHIATOTIRM]. 

RaTogHoe pacraanerme Ozempogos ecm apoalla maTepHaaa MHUxeHH, BLI-

3BarmaR ygapamu HOHOB BMCOKOti aHeprHH, H o6mrmo HamepHeTcH ‘MCJI014 pacraq-
aearmix aTOMOB mingeHrt Ha ogHH HOH. PacmureHue IlpHBOAHT K HameHemno 
cl)opmm aaewrpoga, a pacumnemnait maTepHaa, ocegaH Ha Haoagropax, moateT 
BM3BOTI. aaexTpwrecHHA Hpo6oil. C ycHopsnorgHmH aaexrpogamn moryT cmaHH-
BaTbeg Halt HORN, o6pa3osamame Ha HoHllarippolgeir nosepxHocTH, Tax H HORN, 

o6paayionwecH B meamaeHTpogHom HpocTpaHcme npu nepeaapagHe HOCTIIR 

B peayabTaTe cTonHHoseHHit 61AcTpmx HOHOB c megrim-imam HetiTpaarmamH 

aTomamH, KOTOpLIO HORBRRIOTCJI BCROACTBHO Hero -moil HOHH34111E pa6orrero Teaa 

B IICTOHHHIte HOHOB. CaegoBaTeasHo, =rem 6oaLme HOacjaDHHHewr 3p031111 H Honepeq-
Roe cerreHHe nepeaapHAHH, Tem 6oaee cTpornmH HOBBMBI 6EITb Tpe6oHaHHH 
K HoacTp3THHHH anexTpoga H 344OKTHBHOOTH HommagHu B IECTORIIHKe. 1103TOMy 

Heo6xogHmo TORO 3HaTt. 130.1IFPIIIHM HoacINDHEkHenTa 91:103HH H Honepermoro cane-

HFIR nepeaapagicH ;Ana maTepHana aaempoga H HOHOB, HcHoaLayemmx B ginga-

TeBHX. Heo6xognmo mime pa3pa6oTam TogHylo meTopmy HpoewmpoaaHHH 
ycHopsuorgyix aaewrpogoH. B HpeacTaHaemimx pa6oTax HmeroTcH o6HageacHHaio-
IgHe yHaaaHuH Ha TO, 'ITO pacHmeHHe momeT 6Mm clumeHo as crieT npamum-
Horo Hm6opa maTepHaaa aaeHTpogos H CO3AOHH31 COOTBOTOTB3,10DEVIX • ycnoradi 

Ha TEX HoHepxaocTax.  

124 	 E. Yoopersue uottoe u uoUltas 60.4‘64 aupoexa 

gag Hageamoil pa6oTht B TerreHrre ganTeasHoro HepHoga BpeMeHH Ha aneH-
Tpogia He goaama Hortagam g0.7131, HpemanialorgaH 6o.aee ITem 10-4— 10-3  OT o6rge-
ro THIcaa Hoar:mm.1x HOHOB. Rau oTme-qaeTcH B OgH0fIII3 pa6oT paageaa, cme-
cmyloT Hom6HHHportaimme aHaaHnurecHHe H aHcHeplimewraabame meTogm, 
uoasoasnougle Hm6pam HoacTpylavao yeROpEITenbH0r0 anewrpoga, HoTopaH o6ec-
mounuteT BecaMa manoe HonagaHlie Ha aaexTpog HOHOB, o6paayionumcH Ha HOHH-

3aHHOHHOR HosepxHocum. OCTOOTCJI upo6aema yMelibBleHEB Hoanecma Hona-
galorgHx Ha aaerupogm HOHOB, HoTopme 06pa3yroTcH HpH OTORKHOBOHHRX 

C nepeaapsigHoit. BepoRTHo, MOROI° ymeHhamTs KORYPIOCTBO aTIIX HOHOB AO go-
nycimmoro ypomm, yarruma KOHCTpyKIMII0 HOTOIIHFLKO HOHOB. 

CHopocm Hmagra HOHOB, a caegoaaTearrao, H HaupsuHemte, ucHamayemoe 
gaH ycHopemul HOHOB, OTEpOAOJIRIOTCH 6ormineil qacmio cDaHTopamH, HO 3aBHCR-

IgHMH OT. HoHcTpyrigHH gaHraTeaa, B HOCTHOCTII AJIHTORLHOCTLIO Hagen H yJSenb-
HbIM  6opToHoro 3IlepTHH. 1-Tommy, HT061.1 HoapHam IIHTeHCHB- 

HEIg  HOHOB, gllameTp aaerupoga, ycHopsnorgero HORN, AOJDKOH 

He6oamuHm (HopsigHa HOCKOHLKHX mmaaHmeTpoH). OgnaHo gonycHH Ha paamepril 
TaKOII He60nmaok HOHHOR nyinHrt OHOHE mama, 'ITO geaaeT (Reim HaatHoia upo-
6JIeMy pacnbureHHH. TITo6m o6ecnermm coomeTcmyrommo TRU, Heo6xoPHMo 
cageTarme MHOIMX maneHbHux, 6:IH3K0 paCHOBOateHHMX HOHHMX nytueri. 3Hcue-
pHmeffraamme HccaegoaaHHH, OLIHCOIIHMO B oguoil 113 pa6oT, HoHaahmaloT, 'ITO 
xapaHrepHmuta orgeaLHoff HoHHoil HyTHHH He yxygnmeTca, Horga orra pa6oTaer 
B c6opHe, HpH yOROBEIH coomeTcmporgell HeilTpaaHaar(HR HOHHUX HyrrHoH 
Houle EX ycHopeHHH. 

ilT061I Homeraam AOCTIHKOHHIO anempoHamH HormaHpylorgeir HosepxHocm, 
HUM:M.337'01'CH ycHopHTeabHo-aamegaHTensHan clicTema c gaoit'Hoil cemok. 3T0 
yeTpoilcmo MOIIHO mom HpHmeaam H JVIR dpopmHpoBaHHa CaegyeT 
o6paTirra BEIHMOHHe Ha TO, 'ITO 6onee atacoHoe HaupHateHHe Ha HllyTpeRHeft 
come ycHopmenEao-aamegavrreasHoil cHcTemiza yaeawuumeT *Daum" pacma-
.TleHHH. IlpoHegerume aHcHerwmeHTm JIBRRIOTOR o6Hageaumaioncamg H goaaamT 
HOMOHL upaaHabHoki oHeEnce 311aMIMOCTH pacrulaerma allerapogon. 
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MHOrOnrIKOBble 1140HHble ppwraTenu 

M. II. Opticmuu, A. T. Ooppeentep, P. II. Cad -Leap, 
P. M. Yopaos 

Paapa6oTaHm Timm HoacTpyHumil Hotutor° geuraTeart, °cam:manna Ha npHmeHertHH 
itpyramx nopHcTroc Boamtpamoemx HonHaaTopos, Hmerongtx B c6opite Hg HomnaHTHoft reHca-
roHaaLHoil HorulaTrypanull. VCROIMHOEHHil H aamegartIOIRliii anewrpoarti HmetoT COOTBOTCTROHHO 

pacnoaoateHnste Hpyrame oTsepcTHH. llapta Hamm nocTynatoT H nopHcmut HoHmaTopam C mum-
noir cToponm OT cricTerna TurraHHH, ynpaeartemon Hroatt‘tanam HaanaHom. 

IIpa HH3RFIX HanpHatenHax ycHopwrearato-eamegmaTeatrzaa cHcTema nonTHHHeTcrt Balm-
cHmocTH TORE OT HanpsutteHHH IIO aaHoHy 3 /2 npa H0CTOKHHOH BOHR-411HO OTHOMOHHH ycHo-
pato:Hero noTeHrumaa H aamexpunonlemy. IIpH HOCTOHIMMX sna=teruitxx noTeHHHaaa, onpeae-
:mon:taro ortormaTeaaHro 9HepPRIO HOBOS, TOR yeenmatHaacH MOHOTOHHO C pOCTOM IIOJIHOFO 

HanpantemitH Ha ycHoprnornem npomentyTHe. IIpH OHHEIRROBOM HamaHen= Hanpancemax nHa-
meTp nonaoro nruta Ha Hoaaerurope MOHOTOHHO ymemanaacrt c yeemeteamem HauptmanHa 
Ha ycHopruontem npomentrute. MattcHmaatonati yroa pacxontaeraut nruta cocTaHasta He 6oaee 
HeCRORT.K11% rpanycoe. HoarteHrrue TOKH COOTBOTCTBrOT 3HaReHHREM nepeeaHca Ana ycHopsno-
IgHa CHCTOM C 31113HBRHeHTHLIM eHEHIVIHMM aaaopom no 9,4.10 -9  a/e 3/2 fps onteceHHH R 

Hpyrnoro BLIXOHHOPO OTBepCTHE. 

BBEAEHIIE 

Ile3HOBLIR HOHHI,111 Am:Iranab C npencTaangionkumii npaHTHHecitHil HHTepec 
3HaMOHIIHMH TRIM AWLMOH HMeTb 60JIMHOO MICH° B1.1110111111X oTaepcTHil. B er.01- 

-Hurniom nrute sa c .HeT o6LemHoro aapnja nponcxonHT ymeHmaeHHe 'mita Ho OT-

HOCHT3J11,00 maamx sHaHeHHii. ,L[nH HOHOB Hearn' nepaeaHc (Toit /HanpHateraie 3/2 
OTHHJILHOPO ycitopHTeaR orpaHWTHBoeTcH 3Har1eHHFIMH 10-9  =10-8  a /83/2). 
3TOT BbIBOH noaTaepataaeTcH Halt TeopHeil, Tait H aitcnepameHTom H noaxpennHeT-
CH 60HbHIHM oniaTom, HaHonaeHmam upH pacrieTax anexTponnux nrutoit. Hcnonb-
HoaaHHe ycHopHTeabHo-aamennaTeammix clicTem moateT HeCROJILKO yarniatm 
311BHBaJI0HTHMEI 06I11116 nepaeauc, HO He caegyeT OHIHHaTb 3Har1HT0JILHOPO yae-
mpieHHH (B HecHonbito pas) 3Harleinul, paaHoro 10-8 . CnenoaaTeni,Ho, THra, noay-
HaemaH C nomonwo ogHoro Hpyraoro onsepcTHH, orpaHErsHaaeTcH aaaaHHoti BeaH-
‘111Hoil HaripaHteHHH. Bonee Boicomie Ha:rpm-mama moryT npHaecTH K 66,111:111HM 

THram, ognaito HeB03M03K110 110J1r111TB Tpe6yeMoe anaHeHHe THrHnpnoallom oTaep-
CTH11 H HanwiateHHH, itenecoo6pasnom ;VDT HC110.11b30Ba111111 B KOHHOM gaHraTene. 

B sTofi pa6oTe 611HCaHO DitcuepHmernaabuoe HCCJI0H0BaHlie He6onblItHX 
naltraTeneil co mHoritmH napaaneahrthani nynicamn. IlpH noarieHHH 6onsmoro 
Hyrum HOHHI,IX nrixoa BoaHHKaeT mnoro npo6aem, Hanpumep npo6nemm Heft-
TpaansanHn H paexoHlaeHHH nriHos H Rx yCTONHBOCTH. HOHHO-0111TPleCK113 

CHCTeMb1, COCTOHEHHe H3 mHoHtecTaa 6J1H3K0 pacnoaoHteHumx nyHitoa, nOJIHOILI 
HoHcTpyHposaTaca Taitum o6pa3om, aTo6b1 HcitaioHaaach B03MOHIHOCTI. nouaaa-
MKM  Ha anexTpogw, a CJIeHOBaTeHhHO, H ap0311F1 aneitTpogoa. 

ABIlraTOJIH, pa3pa6oTammie B taieHTpo-onTnitaa CHCTeM3*, npeAcTaaasuoT 
ycTaHortity, co6paHHyio 113 HOMILIX nymeit c HpyrammH BLIXOAHLIMH °map- 

lipyroBoil reomeTplix 6biao OTHall0 npegnoHTeHHe nepea 

noTomy ‘iTo HpH aTOM aerrie penmeTcH npo6aema 110HCTpylITHBH011 KOMHOHOBKH. 

RpoMe Toro, Hpyrnoe onsepcme HMeeT.HacTOnbKO 6onsmee artviesHe nepaeaHca 
no cpaanemtio C riacTHom 6ecHoHezmoft inenH, gainia HoToporo pamia =mime, 
rITO C H36ISTKOM HomneHcHpyeT caHnteline K. n. Ms., o6ycnomentioe noTepHmH 
Tenaa H3 o6aactett meatny oTneamizmH .HpyramtH onepcTHPBEt. 

MOTAEJIII ABHPATEJIEH H OBOPYAOBAHHE 

AnK 11HTaHHII gaHraTeneit HCH011b30BaJIH gesitil; pesepayap c gesHem 6wi 
cHa6ate1 ytipaangemmm Haananom, H cncTeMa nonaHH citoacTpygpoaaaa Taimm 
o6po3om, =IT° c Heii nerHo MOSICHO 6Liao coegInuiTh pawing:Hue coHeTaHHH HoaH3a-
T0p0B. HonHaaTopm B CO6paHHOM BEIHe H cooTaeTcTayionpre anexTpoma MONTH- 

posamatcb Ha noxiepatimaioninx naacTHHax, }compote HpenzaHcb K onopHaiM H30- 

mrropam. Cnoco6 Hpenaerom He npenriTmoaaa paglianiaomy pacinHpeHmo, 
HO H He nonycitan Hilitaitoro BpankeHHH HJIH nepemeineHHH genTpa c6opitn 
(4)Hr. 1). l'H611He CHJI140111A B noaaioriketi Tpy6He cHHmang HaupHateHHH, mama-
Hale Tenaoaum pacumpeltHem Tpy6onpoaoaa. Harpen HOHH3aT0p0B ocyinecTa-
nancH c nomornbio R3JIy'IeHUH, HaH noitaaaHo Ha timr. 2. 

BLUM HCH0J11,30BaHM glICHOBLIe HOHH3aTOpfil gnyx cDopm: npod:maxposaHrtme 
BCTaB1111 (aDepmecitH aorHyTme) HHHOCKHe BCTaBKH, yeTanaBaHaasumecHB Holm-
Heel= yray6aeHmix, HTo6ta yCJIOBEDI ctopmHposaHHH °TM:VILMA% HFIKOB 

cxonnu C yCJI0B1111MH ansi cariaa upotInumpoaammix acTaBoit. B sitcnepH-
meHTax 6bwin HcnonbsoBansi rpacIniTomile, maxima H TaaTanoBbie aneitTpo;:km. 
Hama-ramie peayasTaTu nonrienoi c mearnamn saeHTponamH, nocito.ithity upH 
3TOM npoHcxogHT mcnapeHHe maTepHana saewrponos, nonamnero Ha nopHcmrit 
BoaLdppamoastfi HOHH3aT0p, H Holm OCTalOTCH OTKIMITLIMH. 

BOJILDIHHCTBO npHisenemitax HHHI0 pesyniffaToa 6ygeT OTHOCHTLCH x mogenn 
c 7 irrntam11; 6ygeT nano Hpantoe cpaintemie c 19-nrixosoit yoTaHoaHoit. 
B 7-nrutosoci ycTaHointe HCH0J11,00BaHLI nopHcmie Boni4pamonme HoHnsaTopbr 
nHameTpom 6,35 mat c paccTommem meHtay itempamll 8,88 atat H yCKOpHIOIHIIM 

npomencyntom 6,35 acht. 
HamepeHHH 'mita nrnta xopomo coraacyloTcH C HameperniamH MOIHHOCTH 

HJIH TAM, npurtem C nomontmo cnenHaautoft HoHcTpyHHHH HoanexTopa yikanoci. 
KaHeatHo HOHaBEITI, 3MHCCHIO BTOIMITHILIX aneitTpoHoa H IICKJ110,1HTb BHOCIIMMe 

3T011 amHccHeft OHIH6KH [11. Pa6oTa, npoaonlinach B OCHOBBOM rtpH gaaneHHax 

nopsinita 10-8  lltat pm. cm., Hpome Tex cariaea, Horna 0140 nonnHmaaoch Ha nopH-
aoit anSI CboTorpacinaposamm nruta. 

MOAEJII) C 7 ITYLIICAMII 

Cucme.Ma nodaltu pa6ottezo medta 

IlpH saftpuTHH Haiartatta, nepeitprznaiouiero nozra ,iv neaHH Ra pesepayapa, 
HaamonterocH CaMOPi xoaogHolt HacTmo clicTemm TronaHH, na;tenue Toita nruta 
xapaitTepHayeTcH HOCTOHHHOR apemen, meHbmeti 1 mum. aTO coraacyeTca c pad-
HeTom no COHpOTHBJIeHHIO 3MIITT0p0B HOHOB, o&Lemy eucTemm noTtaHH HHHie 

Haanama H IIO °Hume KOJIHrleCTBa ancop6HpoaaHHoro nopiacToil acTaBitoit 
amHTTepa HOHOB. 

Peoyniffami mule/kw:min& HOHH3aKHOHHLIX CBOACTB HOpHCTMX Boambpa-

MOBBIX HHCKOB HpHBOH5ITCH B pa6oTe [21. 
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4:1:1 K r. 1. Holm:raft AnimaTem, co Imormm nyucamt. 

UCK°17171014111; 
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(1) H r. 2. CxeMa AsuraTena co nmornam ormarm. 
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CD H r. 3. BonEaanniepHaH xapaKrepHenuta nfflorourucosoil cncTembi. 
qh/q),, = 0,8; a = 0,445. 
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128 	 B. Y cxopenue uottoe u uonitaa 6om6apaupoexa  

Xapasmepucmunu cuentembi ycsopenua 

CxeMa macororry -cncosoro HCTOMHHHH upencTaaneHa Ha cluir. 2. Kan SWARM, 

no rcepaccDepHar mogenH Hcnonn3yeTcH reomeTpun aneaTpogoa Tama Ilacpca. 
Pe3epHyap, HaanaH H cgcTeMa amlimpos HOHOB HaxogwrcH nog BLICOHHM nono-
NCHTEIIIHLIM noTeHnHanom po. CpegacHil (Haat ycHopHcorget) aneaTpog noggep-
HcHHaeTcH nog MACOMB{ oTplinaTenaHand noTeanacanom —p i . BuxogHoil (final 3a-
IffWIF1101141111) ateHTp0A HaxogracH nog HOTeHHHHHOM, pasHand HMI 6.11113KHM 

Rpm, H momeT CJIyHCHTI. amHrrepom aneKTp0HOB. Tanam o6paaom,. ROHM ma-
=Lana ycnopanyrcH noTeruckaanom yo+ Ep i , a aaTem samegnmoTcH noTearguanom (pi, 
maxonn ‘Tepea anexTpog Hynesard 'Iowa-mm.1mm. Omemagao, peayanntppoinee 
HaupHateaude, noxopmm onpegegnerca cHOpoCm HOHOB Ha indxoge, pasHo 
)aH npencTaBHeHHH xapamTepaccrrat CHCTeMLI anexTpoAos ygo6Ho HOHL30BaTbCH 

6e3pa3mepathat oTHomeacHem a = Aii(epo+cpi), noTopoe HamenneTcH OT 0 go 1. 

3anou cntenenu pex emopatx 

llpl xopomo onleHTpliposaHnoii cHcTeme H 110CTOHHHOk a TON HonnenTopa 
/a  H3MeHHHCH B 3aBHCHMOCTH OT HaupHmeHHH HCTO‘THHHe HO 3anoHy 3/2 at peacHma 
pa6omx c HacamkeatHem no o6marcoady 3apagy (cjiHr. 3). Hoctenemnin nepexon 
B o6nacm HaciameHHH no eMECCHH ens:ma c HeogHoponHocTmo Halt 3/11HCCHH, 

Tan H HanpanteHHocin HOHJI y amHyrepa HOHOB. Ilpac Bearmine 3a3opa,cpasHH-
MOg C paamepom OTBepCTIIH, BHHHHHe oTnepcTatH B ycHopsnomem 3aexTpoge CBO-

gwrca K nonymeHmo 6onee BEICOHHIC HanpHacercHocTefc HOHH no nepaccpepHH HO 

cpaaHeHmo C genTpananofc llama) HOHH3Hpy10111% glICHOB. Tamdm o6pa3om, 
Ha nepexognoil -.mem HpHsoil TOH C aenTpanaHoit o6nacTid amaTTepa HOHOB 

orpaHatmacHaeTcH npocTpancmeHumm aapsmom, a c nepHcDepacifacon — amacccHeit. 
IlpH Tex ace Hanpancerumx H pa6oTe B pentame orpaaw%eHHH no amuccHat HRH 

B nepesogHoid 06nacla TON Hygita MOP 6cd 61aTTE• nortanneac nyTem yBenamenua 
nogarm rce3Ha HgosegeH go Benartnac, 621H3HHIC K npeHeammnyi HO npocTpaucTHen-
Homy aapagy. Ognano aTO neaanoci. He sterna. 

Mammy gamma, nonyiermue B nepexogatoil 06gacTH H rEpathogHmme B aTOK 

pa6oTe, czegyez paCcmBTpacsam cHopee Kan xapaKTepinIe, HO He °mai/dam:made. 
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Pa6oma ycnopurneabno-3aate0.1ume.2anoii cucme,4u,i 

HER Fl CH0A0BEJ10 oningaTL, npH 30,HEHHOM p i  TOR HonnenTopa yneaRglinanca 
c nonanneHHem cpe no Tex Hop, Holm He nocTHrancn pe>KIIM orpanHgeHlin Ho DMHC-
CHH. Boaee HHT01:18CHEIM 6aii pe3yJILTaT, nonyerulmil npn nocTofirmom co, 
Horna Tox Ig yneallgHBancn C HoeLmieHnem p i , Ran noxaaaHo Ha PHr. 4, no Tex 
nop, Holm He nocTnran HacmigeHHa IIO aMHCCIIII. IlpH 6onmaTeft nonage Hen ,' 
mowHo 6mao nocTifgh BearrgHHm ToRa nonnexTopa, paeHoii 4,8 ma HpH pe3yab-
Tnpponkem yucopsnonkem noTeHnnane 1750 e. aTO 3KBHBEHeHTHO nepBeancy 

5 	6 	7 	8 
	

10 
Oomerawan co, , Kd 

XapaxrepncTimiu ycxopwreabHo-aamegaHTeni,Hoil clicTemm 
mHoronyncoeoro geffraTeng. 

	

0 Wo = 3  X6 ; A Wo = 2  Xe, 	= 1,75 NC 

9,4• 10-3  a/63/2 Ha oTeepcTHe, noncgHTaHHomy HO pe3yaLTHpyloinemy ycHopsuo-
Hkemy, Hanpancemmo To; no °gem, emcoxoe auageHHe nepeeanca, RoTopm HrpaeT 

eamHylo poaL B RoacTpyRnnH 6ynyinero HOHHOr0 HBEtraTeHH. H 
il 

OUR! HCHLITEHHA, 

pe3yabTaTm RoTopmx npnnonHaHcb Ha RoHcliepeHnHH ARS 110 WiexcrpocraTrrae- 

cRnm geHraTenHm, 6m21li HcruaTaHm gpyrHe CHCTeMM co MHOPHMH 	 Ann- 
TeasHo pa6oTannome nplinepeeaHce (2 	3).10-8  a16312 Ha oTeepcTHe H 'Tanta- 
npemeHHo upH 6onee emcolcom nepneauce. PTO RacaeTcn nponenTa HOHOB, 1mi:ra-
gmen-Aim Ha ycHopsnorquil enerrpog, TO pa6oTa B OCHOBROM HpoHogmaach ilpH 
yCJIOBEIHX, Hor,r4a TOR TICTOr1HHRE, HHTaumnero ycHopnionmiii EHORTp0H, COCTEB-

.Hza upllmepHo HonoHHHy HemeTHHia Toxa nonnenTopa. IlpH HanpnmeHHH Ha ycHo-
13J:m:gem Hpomonynte, pamicaH (p0+ cne)yeT nonaraTL, 'ITO RO*DHHHOHT 

3MHCCITH BTOprrTHMX ozenTpoaoa COCTEBHT 0x0210 . 4 anexTpoHoH Ha nagaiorHei 
HOH gaff HOHOB He3H31, B3EHMOHORCTBDODE(H% C. meTanallgeciumul nonepxHocTn-
MB, aarpn3Hemaamil He3Hem [3]. 

ECHH 4/5  TORE B yummy:a:Ludt anexTpon COCTEBRITIOT alleRTpOHN, HADIVI0 

c eaexTpoAa Ha cHcTemy aMHTTepOB HOHOB, TO Ha ycHopluommli anexTpon norm-
gam) maxcHmym 10% HOHOB TETTHa. Hp14 eTom upexaoaaraeTcH, BC0 Dnewrpoins 

HBRSHOTCH BTOpHrIHISMEE, B1.13BEHHLIIVIH HonagaHnem Ha anerrpogm HeHoTopoil 
g0.7111 HOHHOr0 nyuca. Ecau BTOT IICT0EIHHR B03HHRHOBeHHH enexTpoHoe &an 
He eHHHCTBeHHESM [4], TO ACIJIH HOHOB, Honagalonkmx Ha Enewrpoghi, 6mna eine 
meHbnie. BHumaTeamma aHanne 06pa3non affexTponoe, npe)non0HIHTe2I1HO 
nonneprninxca HaTonHomy pacilmaeHmo B HJIHTOIMHTAX HCHBITEHHHX, cnuneTens-
cTeyeT 0 TOM, IITO nonperunenEn HMeJIH MOCTO B ooaacTHx, yHaJICHHLIX OT noeepx-
HOCTFI, HenocpencTeeHHo npHmmicalorneil R OTBepCTBHM, rne Han6onee BeponTrio 

9 3aRa3 Tre 48 

nonaganme llycIROB HOHOB Ha anempogm. HCIILITEHHH c cemposHponamilmmH 
anenTponamH noxasaaH, TrO 6onsmag 'iaCTb ToRa Ha oTplakaTenhami anexTpon 
ITHX0HHTCH Ha nepluDepluo, nonnewunnaionkee ROHbI(0 H o6nacTH, yAaneHrthie 

H r. 5. 06urmitBHA pa6oTaionkero acro‘remHa. 
a — c 7 nrixamic 6— c 19 Erma/cc 

OT pailoHa PopmnponaHHH HygRa. 3T0 connagaeT C ynomfmyTumn num nn3yans-
ammu pe3yabTaTamH. YTegnH ToRa no Hepupeplin BoapacTaioT menneHnee, gem 
BeaHgaHa nnornagH nHcxa C CIICTMO HoHn3aTopoe. Ha aaaemnenamil 3amegan-
ionpuli EHORTpOH nonanaeT meHee 1% ToRa. 

6.0 

30 

ez, 

a4,0 

2-3,0 

go 

I a 

0 

CD H r. 4. 
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0oxycupoosa 

BHA nynton mule sIncoua Tax H3 orsepersii BaaaemnenHoro» anexrpoua 
noaaaaH Ha cfmr. 5. CJIel.cyeT OTMeTHTL, 4TO Hy4HH SIBASHOTCH SIBHO pa3J{eTILHLIMH 

Hmeior meHmune uHamerpm, qem Buxom:me OTBepCTRH. 11T061a cuenam DTH 

4:Bnorpa([ml), gannenne B Basyymnoit samepe noginamanocs uo 5.10 -5  .UX pm. cm. 

a 'rti(re" 991) 

CD a r. 6. 3aBneamoen, xapasrepilennt nynca B mnoronyneoBom ABErairene 
OT ontomemul yeRopIrForgero a aameAngionlero uoTemnaos. 

0 ;mown 'mum; A TOE xonnexTopa. 

MOHMO aamerlim, 'ITO nrucil coxpansuoT paauenmioem Ha °war, 60.TILIHOM 

paCCTOHHEH OT Bbucoga. Ha di)nr. 5, a uoaaaaaa mogens c 7 nyucamH. Ilro6B1 
upegcrasHm peanimme paamepm, ysastem, 4TO santounoii anesrpou C OTBepCTHH-

MB uHamerpom 6,35 atm orpaimmeH spyrom uHamerpom 25 am. Ha car. 5, 6 
nosaaarta mogenn e 19 nymtamn. Bee 19 orsepernift uHamerpom 3,17 XX B Bmxog-
nom anesrpoge nestar B upegenax spyra unamerpom 22,2 Jut. 

Paamepm o6naereit sonnesropa (yganeil Ha 50 ex), Ha soropme geffernyer 
nonnmitt nyqos, onennsanHer, nmaya.mno. Peayamarm npegerannema Ha ()ntr. 6, 
rue unamerp urnia a TOIL nosasaHm B 33BHCHMOCTH OT OTHOBleHHH a = 

/Op+ XapaxTep spHsoft HameHeHun usamerpa nynta nBaseres Barepec-
HbiM TOM CMMC.7I0, 4TO nosaamnaer noamostHoem nonyqemas napanneabHoro 
"[rum upludepno npH a 0,9. B CHH3H C 3THMH H upHneueintarmH (Dom-
cHnmsamH ne eneuyer aa6mnam, 'ITO npn OTCyTCTBHH nefirpanHaannn o6bemrioro 
aapnua nyintH maurrenbno paexouHnHen 61ii yste Ha orienb. He6onmuom paccron-
Hall OT aamegaHreabHoro (nmxounoro) anesrpoua. reomerpns rryison rasona, 
'ITO MOHIHO npeunanosurrb mom, manoe orsnouenHe HJIH game Boo6uie orcyrcrnHe 
ero OT yCJI0BHH nonaoik netirpanHaarcHH nyqsa, XOTH B ueficrsurennnoerH rasoe 
OTHJI0HeHile moster Hmem mecro. Hpegnonaraerea, ITO anesrponm, neo6xouH-
mme Ann neftrpannaarkim, BO3HHIMIOT Benegernue BropHquoil 9MHCCHH C ceroa 
nepej sonnesropamH. 

Hey cmotimueoemb nrena 

HpH.oupegenemmax yCJI0BMIX yotopeans II aamegnenHn Ha6mouanneL OCTp 
nyqsa B ullamerpe H sone6aann rosa sonnesropa. 3T0 upOHexoAHn0 ups H1131i11% 

aHaqeHnnx a H, salt MM nonaraem, cBgaano C rpyunocrbio ygepstaHns anesrpo- 

1) To eon, cgenam nyucH BagabISIMIL — Hpum. pea. 

HOB B nynte. Ras yste ronopHnocb, HeiirpanHaaulls ocyrseernanerea nyTeM 
13THIIIBaHHH B nygos COOTBeTCTBy10/Her0 =alum 9HeKTp0HOB. YCHOpHTeHbH0-  

3amexurrensuag encrema o6ecueqllnaer norensHanamat 6apbep, soropmit He 
HO3BOJIHeT anesrpoHam H3 nynta 1IpOHHHaTb H amurrepy HOHOB B CHOCO6CTByeT 

AllllTeJ113110bly ygepstamno 3HeKTp0HOB B urine, gouraTo4aomy Ann netirpanHaa-
Hun. Hpu 60nee 1111311721% w i(a < 0,26) 3IleHTpOHLI MOFYT uOCTRTaTb DMHTTep 

HOHOB, upoxous 'lepea rkeHrp HOHHOPO nynta. ECJIH uOCTaT0qH0 HH3H0e, TO 

qepea IIy'IOK npoxouHr CTOJILHO alIeHTp0H0B, 'ITO OH qpeamepHo HarpanHayerea 
paapyruaeres. Tengenuna nynta uetDopmliponamcs, a aarem paapyrnamen 

moster 6mrs npH‘naHoit Ha6niouaemanc sone6anEff. 
HaH6onee enammie sone6aHns Hmenn mem npn a = 0,26 B uHanaaoHe 

qaeror 100 Neg. HepHou H3MeHHJICH Has q) 01/2 a 6mn panen BpekleHli nepexoua 

Hona an HCTO4HHxa Ha sonnesrop. AmnaHryua DTHX sone6aHnit cocrananna 
nmnb 4% or epeuHero mita nyqsa. Hpu a = 0,14 uHamerp nyqsa 6mn 6onsme, 

qem paamep sonnesropa; npm 
6onee HH3HHX a pacxostueune 
uynta &Tao erne 6onbmwd. Hpa 

70 – 66nbunix Benwmulax a HIMMIX 

sone6aradi He Ha6moilanocb. 

Xapanmepucmumu 
oauzame✓teit 

HpH 3THX HCIIMITaHHEx He 
CTaBHHOCL nenmo OHTHMII3Hp0-  

BaTh aneprersqecsnift H. II. A., 
nensqHHa HOTOporo moster 6mm 
onpeueneHa H3 nonyfenHmx 
uaIEMIX. HpH BX0AHOR MOHIHOC - 

TH Harpenarens 3MHTTepa HOHOB 

150 em moncsocrb nyqsa Ha son- 
nesrope paBHanaeb 40 em. flpn 
3TOM HET3.101Hall MOIHHOCTI,  HO 

milcosomy HanpasteHmo coeran-
anna 100 em. aTO gaer anepre-
rugeesnii K. (onpeuenne-
mbni Has ornomease nonyien-
Hai mornHoern Ha sonnesrope 
nonnoil BX0AHOiff MOIHHOCTH upH- 

0 6opa) panmatt 	 a 16%, a ecn 
upene6peqb rosams BHe eamoro 
nymta, H. II. A. cocrassr 21%• 
aTH BeRH4WHIA nonyqeHm Ann 
yuenirmoro rnanynaca 11 000 cen. 

no merogy 6anaHea csn, OHH- 

canaomy B pa6ore [11. Ras 
nosaaano Ha (()Hr. 7, Tara nou- 

eqnrsmanaeb, spome Toro, no Hamepennmm anaqenHam rosa H HanpmsenHs 

a ygenanomy aapauy Rosa rkeaHs. Hp5IMaE anans sumserca pacqernoil aasH- 
ClatOCTLIO, a TO4HH COOTBeTCTBylOT 3HCHOpHMOHT311bH101 gannum. TO4HOCTb 

nosaaanllit npH6opa 6mna °Kw -10 3.10-3  F , rorga Ras TO4HOCTI, pacqernoro 
oupeueneHHa Tars — osono 5%. Hamepeann 6man nposeuertmniallpOROM /Altana- 
aone TOHOB H nampsatenllii. 

Teopemuyearae 
30511CUMOCMb 

a) a r. 7. 	 IlamepercHs Tarn 6biam egenarma Cpamiem4e TeopeTfolecicax H Diccuepamen-
Tanmaix miaqeBnii Tars. 

F = 1,69.10 1 	.MI ' 
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YICTOYMIK C 19 11YlIKAMF1 

B c6opHe c 19 nrucamH (pa6oTa HoTopoi noxsaaHa Ha Ifmr. 5, 6) HCHORB-

30BeRHCb DMHTTepb1 HOHOB nHameTpom 3,17 XX C paCCTOFIHEleM Mencgy nenTpamH 
4,76 mat. 3aaopm meacgy ageHTponamn 6man cooTseTcTHeHno ymeHbmema. HpH 
3TOM nony-ganHcb HROTHOCTH Toxa, COOTBeTCTBy101:111103 9,4 xa/cst 2  npH OTHeCe-

HHH H nnotganH nopHcToro amHTTepa HOHOB H 3,6 ata/cm 2  up?' OTHeCeHHH K HOR-

Holt nosepxnocTH HCTOMHillia. 
Came 6onsnme aHepreTxqecHHe H. a. g. 6makt nopHgna 24% npli oTHe- 

Ce111111 MO1HHOCTH Hyum K HORHOil BXORH011 MOIRMOCTH CHCTeMbl H 30%, ecnH npe- 
He6perth yTemtamil ToHa sae Hyrum. HpH TaHoit pa6oTe upH6op AaBan THry 
0,22 1' HO cpaimeHmo c 0,0749 g.71/1 c6opgH c 7 nytntamH, pa6oTaHmeti npll Tex 
Hte Hanpameimmx. 

Yarn:nem:isle CHCTOME.1 Harpesa amHTTepa HOHOB c cooTseTcTsybazgeit TeIIRO-
Bog 	HCHESTBHHH HOT0191.1X ITOBORIITIHCB nocne HowilepeHnHH ARS 
HO anexTpocTaTHgecHnm naHraTeaHm, Tpe6oHann gam nonnepHtaHHH Heo6xoRH- 
MOH 	smHTTepos morgnocTH Ha egHanny nnornagH B 3-4 paaa mem,- 
mar, Tiem upeacge. TonsHo sa egeT nom H. U. n. momeT 61,1Tla nosmineH no 60%. 

BLIBOVILI 

aa6opaTopHme HCCHeROBBIIHR .MHOP011yMHOBEIX HOHHLIX gtHraTeneil HO Bb13- 
Ba.rm HauHx-aH6o cnenrbinmecHlix asTpygneindi. 3HawHHH nepHeanca Ha oTsep 
eTHe OCTBRHCb THHHMH xce BEICOKHMH, Hax H B ca”ae eRHEIHRHLIX oTsepcTHii 
[3]. He BO3HHICRO TpygnocTeil H HpH HefiTpanHaanHH HpH HORHBIX nepaeaHcax 
nrma, gocTaTormo 60nsunix, gTo6m coananam aameTnybs THry. PacxwbgenHe 
nyuca 6iijio manani, H npH COOTBeTCTBylOBVIX pa6o‘mx ycnosmix ycToitqaBourb 
ero coxpanHaacs. HpencToHT paccmoTpeTb erne npoonemm acjxbeHTHHHocTH Harpe- 
Ba, noTepb MOILEHOCTH H3-38. CIIOHTBHHbIX anexTpHrfecHHx paspHgos H npo6nemy 
3p03I4H snenTpogos, ogHaHo HeT ocHoHaHnik CMHT3313 nepaapenmmuma H DTH npo- 
6nemm. 

JIFITEPATYPA 

1. Gallagher L.R.,Barcatta F.,Ernstene M.P.,Forrester A.T., 
Marlow D.,Speiser R.C.,Telec 0.,Toms R.S.H.,«BeamDiagnos-
tic Techniques; CM. exp. 314 Haman:Keil HHHIB. 

2. Z u c car 0 D., S peiser R. C., Teem J. M., «Characteristics of Porous Surface 
Ionizers»; cm. exp. 86 Hamm:Reit nanrn. 

3. D ulger o f f C. R., Sp eiser R. C., F orr es ter A.T. ;  «Experimental Stu-
dies with Small-Scale Ion Motors», ARS J., 30, 8, 761-763 (1960). 

4. S tau f f e r L. H,. «Voltage-Current Characteristics of tungsten Electrodes in Cesium 
Vapor», ARS preprint 1124-60, May 1960. 

Teopmg o6betAHoro 3ap9ma AJ1 HOHHbIX ny9KOB 

F. C. Kuno, K. j. Xapnep 

Asa o63op aHanwrImeautx meToHoH nonygenaH pemenMi Anil nronarli C o6seminam 
aapHnont, HoTopme &um paapa6oTaina B nocnennHe rogal. IlpoaaanHaRposaHat HexoTopme 
xoTxmae peraeHHH, OTHOOMMOCH x ABSORB:MO HOHOB HO Hpyroinam Tpaerropiam, H nonaaaao, 

4TO OTIS pemeHHH ;psi ycHoprreamm-samenameabHort CRICTeMbi ROHM% ITylEMH npHronina 

H nag HonHaix HAHraTeneft. PaccmorpeHm upeaHymecTsa H HenocTamH antx pen:mazer. OmIcaH 
Tame npH6nwHeEnual Hewn, Hononsaronvii peineHHH AnH napaRcHanwnax nrmoa. C no-
monwo TaHmx pemealdi MORCHO o6ecnegHTL ogaoponaym nnoTHooTi. ToHa Ha antarrHpyionkem 
anone. Paccmarpeau aHansTHHecHHe merronta onpeneneHHH cloopraa anemponos H floHaaaHo, 
Hamar& o6paaom Ha oeHoae mo6oro pemeHHH AnH TeHeHHH HpH HanHHom o6sextuoro aapaga 
MOMS° nono6pan. Heofixogintym 43opmy aamaponos. 

BBEJAEHHE 

Km:Lugs/mum nynum, coanalon;eft HOHHM11 nylox HbicoHoit HROTHOCTH, 

MORteT 611TB BEHIORHeHa aHanormErmo HOHOTpyligHH 9ReKTp0HH011 nynntH C nra-

gamH Hmcoxoft ILROTHOCTH. B nocneginte rogm 6mna nposeneHa 60RIALEBH aHanH-

TrpiecHaa pa6oTa IIo onTHge aneHTpoHabtx Hymen c BbICOHRM nepseancom nag 

HCIEORL30BBHHH B anerrposaHyymamx npH6opax carrnmeTposoro AHanaaoHa. 

Llegb pa6oTm — onHcaTs HeHoTopme HoHme aHanKTR‘TecHHe meTogm, Hcnogb-
ayemme B HacTosugee "Tema npH HoncTpyHposaHHH nymex, H yHaaaTs Ha Reno- 

Towle BO3MORMOCTH, K KOTOphIM HpHBORIIT HCHORL3OBBHHO DTHS meTogoa npH 

upoeHTHposaHHH HOHHOit nynntH. 
3gecs paccmaTpHimoTcH HoppeRTHme TeopeTnrbscHHe perneHHH, HoTopme 

MOUT 61XTB HCHORB30BBH121 npH HoHcTpyHposaHHH Honnoki Hyrum. aTo nonTHep-
HcgaeTcH pa6oTok Bpesepa [1], B HoTopoit noHaaaHo, TIT° mu( HoHHaH Hymns. 
HOHCTPYHPYeTCH BH320133MHO 9ReHTp0HHOfl, TO AIM 9TWX Asyx nylnex geficTHH-

TeJILHO MOUT 6mTb non-rim:ma nplatepno ORHH H TO Hie xapagTepHoTHHH HO yTe=i-

gam Ha anexTponm, agHHHageHTHomy HepseaRcy H itoRycHponxe. CnegonaTensHo, 

XOTH npo6nema nepesapHnHH memny HoHamH H HeitTpanbabam aTomamu B HOH-

Hsix nynatax HBRBeTCH HaHmoit, ogHaHo oHa, no-sligxmomy, He Lammas' H He npx-

Bonin K Heupeogonzsmam Tpygnocram nag TeopennecHoii cliopmygHpoHHH OCHOB-

HMI MeTOROB upoeHTHposaHHH Tagmx CHCTeM. 

CymecTsyloT nsa sHanunmecHHx mem:ca. perneHHH aagan o TineHHH Bawl

MeHHIRIX qacTmik, npHrogame gasi HoricTpynposaHHH HOHHOil nyruHlt• 

Hepsmift aaxamaeTca B onpeneneHHH TO'IH&X pemeaHit nag 06semaoro 

3apsiAa HCZCORB Ha ypaHneHHH FamHabToHa — ifito6H c HcnonbsonaHHem BOHR-

THFI uoTeHnHana cHopocTeil. 
BTopoi COCTOHT B HCHORb3OBBHHH HenocpegcTseHHo ypasHeaHli RBHHieHHH 

HOHOB HRH ypaisHeaHa rammasToRa — RHo6H H nocTpoeHHH TOOpHli Hapax-

cHanbasix TegeHHit C o6'bemamm aapHgom. HaH6onee H3BeCTHMe pa6oTET,  BbIIIOR- 

HemHble 3THM meTonom, cnenaHm gag carlaH upamonHaeitntax. ocei onTnriecgoil 
cacTemm. HegasHo 3TOT ananHa 6ma o6o6igeH H Ha onTwiecnyio cHcTemy c HpHHo- 

zHHetinoti OCb10. HORBReHHO ROHORHHTORb1101"0 napameTpa — HpHBH3H1o1 HeHT- 
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panaHoil TpaeRTopllH — o6ecneRmmeT 6o.nee ompooHe BO3MORMOCTH upn KOH-

vrpymposamnt. HocHwisoy B o6omx nmax pemeHHit on.n TeReHHH C 061.eMHLIM 

aapnnom Heo6xoniamo npenycmoTpem BODMOKIHOCTB nepemernenHA HOHOB no HpH-
BWIHHeitHIAM TpaeHTopmm, Tpe6yeTcB BBeCTH COOTHBRKIOHATIO Daelaplitiecitoro 

HOAK, Hopmanmayao K HyTH HOHOB. ECJ1H KpHB113Ha nyTH ROCTHTOKHO Bearma, 
BTO none monteT 6brrb ropaono 6onsme, Rem HUM, coHaamme C o6semmam sapn-
nom. CaegooaTenboo, TeReHHe HOHOB 110 HpHoonHneianoi xpaeoTopHH monceT 
He oamacem 0T •  o6'bemHoro aapHga. 

B aTorr pa6oTe 	pacciaoTpHm HeHoTopme perileHHK RJ1f1 noToica C oftem- 
mum aapHnom, Hcnonssyn o6a TORHIAX meTona H napaHcHaniaune meTonta, Ha 
OCHOBe HoTopmx MOKMO paccRunnoaTb KOHCTpyltHHH Hymen xiff ycHopwreabHo- 
oamennwrenbHoll cHcTemm. MbI Taonte o6cynum, Holum 06paaom C nomorobio away- 
ReHHOr0 peBleHHJI ARK TegeH1111 C 0670MHEDI aapngom MOHIHO cooacTpyliposaTs 
aneHTponm K TaHHM nymoom. OnHaHo cnenyer oameTHTs, RTo 3Ta pa6oTa noel' 
cHopee 0630p BO3MOKIHISX HmemnaHxcH ananHTHRecollx meTonoo, a He coonny 
pen:wring naH TeRemail c o6%emnLux aapanom, HoTopme moryT 6mTb HerrocpencT-
BeHHO npHmeHemn K HOMILIM nymnam. 

TOIMBIE PEIIIEHUJI gag 	 C OFLEMIEHM 3APSIAOM 

CHaRana noHancem, KaK mommo nonyulTb ToRHme pemermn gala TeRemaii 
c 061,emmm oapsanom, npHronime gag pacReTa nyncoH, Hcnonbayg meTon noTeu-
'mama coopocTeii. 3aTem npoHnamocTpHpyem neHoTopme HaH6onee oanume cook-
CTBa, HoTopme B1STeKHIOT 113 3T1IX pememdt H 6ynyT npencTammaTs 6onboloia 
HHTepec ;ban HoucTpyHTopoo ycHopmenbao-samennwreammax cncTem HOIEHLIX 

nymex. 
MORCHO noicaoaTb, KTO, Horna marmancoe none oTcyTcToyeT H BOHN 3MHTTH-

ppona c aHoga C Hynesoil cHopocTmo [1 ] , none coopocTeil HOHOB SIBRKeTOK 

6e3maxpeohna, rum 

CJIHROBaTeJILHO, MOJKHO B11133.3 PITH exopocTE HOHOB nepeo noTemaHan CKOpOCTII W, 

FIBRKIOIRHACK cHannpHoia BeaHRHHoft, H sanHcaTb 

v -= VW. 	 (2) 

Ha ypaimenHa (2) H ypasHermn coxpaHeman sHeprim cae;kyeT 

	

2me (pi 	 (3) 

roe — noTemcman B abs6oii ToRoe; e — 	 Hona; m — macca Hona. 
Apyrkr.mH ypaimenHomH, KOTOpLIM goanzeH ygooneToopmTb IIOTOK, 51B71/110TUE 

ypaoHeHHe HyaccoHa 
v2 ,,p= 
	ao 
	 (4) 

ypasnemae Hepaaptiollocua 
V • J = 0 
	

(5) 

H COOTHOMeHHe mencky HROTHOCTLIO Tona H ILTIOTHOCTLIO 3apaga 

	

J = pv• 	 (6) 

"LITo61.1 penan, wry C11CTM ypaoHenHil, Ivo:mem, RTO (1)3THR1IIII W moncer 
6brrb oamccalla B mane npoHosenemm. Ann paccmoTpma 3TOT 

MOTOR pemeHHH B cHcTeme nrummApHRecoHx HORKpHLIX HoopprHaT B sammaem 

	

W = W (OW 2 (0) 
	

( 7 )  

136 	 B. Ycxopexue uortoe u uotixas 69.46a paupoexa 

B npennononceHHH, KTO Bee 130J111‘114HIA He 3KBHCFIT OT Z. HURa oTcyTcToyeT 
o67emmail aapng H noTeHnHan nonrumneTcH ypaoHemmo Hannaca, upocTekome 
pen-mama naH noTemmana moryT 6LITH nonyRerna TaIUfI B BHRO upomoeoemin 
onyx cDyHmanfa. 0,10BHAHLIM upeAnononteHHem 1103TOMy FIB.T1fleTC11 BO3MOKRIOCTL 

3HHHCH noTemmana (p B TaHoti nce cDopme: 

= (Pi (r) (P2 ( 0)• 

CnenooaTenbao, ypaoHemie (3) 11p1BORHTC11 K BHRy 

WiW2 	Wi 	141; ) 	2e 
WI P2, -r 	= — 	cp2, 

r 	 W2 

roe roTprix oollaRaeT xmcgeperomposaHne 110 cooToeTcToporneff nepemeHHoii. 
Aim yAoomeToopeHma aToro ypasHeman oce KReHb1 B co06Hax ;mamma &ATE 

.111160 HOCTOKIIIILIMH, RH60 citynonHeil TOJILICO OT r, HRH TOJIHRO OT 0. OToepraa 
nepooe npegnononterme out camnoom snemeHTapHoe, Haxonwm, 'ITO J11160 

Wi  = rn 

all6o 
W 2 =eno. 

Torna B nepoom cayRae 
W = rnW 2 (0), 

a BO BTOpOM 

W= W 1  (r)e"ie.  

COOTHeTCTBy10111110 41opmta cp i  H T2 Ana paccmoTpemmx earners 6ygyr 

cpi  = r2n 	 (14) 

H 
(p2=  e2Ine . 	 (15) 

B nepoom carme nosepxHocTb nyneooro noTemmana, HRH smHTTHpyionaan 
HOBepXHOCTE., 1113J1KeTCH HROCKOCTI,10, a BO BTOpOM — HH.T1HHApoM. llyTeM HOR- 

CTHHOBKH 3THX COOTH011101111i B ypaoHemte HyaccoHa HOJIFIHM, .1TO Q Tamoe 
ompancaercn B mane npoHaBegenma H B nepoom capme monceT 6bub oanHcano Halt 

Q= r2"-2p2  (0)
• 
	 (16) 

Hono6Ho aTomy, J Taonce monceT 6IRTE■ oanHcano B mime npollorienenma H 6yReT 

113MeMITHCSI KaK 	OKOIPIKTME.H0 B ypaoHenHH (5) MOR1110 HCKI110,11ITH 3KBH- 

CHMOCTI. J OT r H 110.71r1HTb HemaHeiiHoe oHcImileperamanbnoe ypasHeHHe nog W2 
C wmoil nepemenHoia 0, pen:mann RoToporo aamacaT OT napameTpa n. ECJ1H 3T0 

Herametmoe ypaoneHHe pennam npH HoppeoTHo nocTasnemmax rpaawnumx ycno- 
BMIX, Ha alloge MO/IMO 110.71y-411Tb pemeHHe g.71H W. HapaMeTpM noTooa — CHO- 

pOCTb, HROTHOCTI. MI/KROH, noTeHrman, 11310THOCTI, Tooa H camH TpaeKTOpHH 
MeKTpOILOB — MOryT 61.ITb saTem HaiteaEx 113 3T0r0 pememm. 

3TOT meTon pen:Lemma MORter 6h1Tb upHmeneri H ARA MH011111 npyriax CHCTeM 

HoopnimaT, Hanpmmep, B Tpexmepmax cHcTemax o.1131 naxoncnesma IIOTOKOB OT 

1111JIHHAplIKeCIIHX. oaTogoo H B cotepHRecimx cHcTemax Ann HaxonaneHma HOTOKOB 

OT KOHIVIOCKHX HaTogoo. B osyMepaoM cayRae HaH6onee o6nkeit cucTemoir Hoop-
gHHaT, B HoTopoil moryT 6bITb HOJITIMES pemeilin 3T0r01.  THna, flBJIKeTCK opTo-
roHansHaa cHcTema, ocHooarmaH Ha cmapannx c ogHnaHomaia yrnom mara. 
B 3T011 cHcTeme amHTTep KBRKeTCH RacTsio moot cnlipanH. Taxan cHcTema Hoop- 
nimaT ecTb caman o6rgan H ommoRaeT Rao RacTme cayRaH nunHanpnRecone 
JIHpHbie H neHapTom Hoopmmana. HeKOTOpb1e 113 DTHX pemeHHil &R ail 011e1101111 

npoaHanH3HpooaHm B pa6oTax [2-4] 11 B goonaoe KlipcTerma, no gaff mHororx 
113 max RHcaeHaan onerma eine He nonyRena. 

V X v = O. 	 (1) 

(8)  

(9)  
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r 

3mummep 

se. ° 

1:1?rI r. 1. Kpyrosoe Tenesine 
Mearriepa. 

1000 
H r. 2. 1-Iyrion H cricrema anexrpogon 

Jlomaxca Ann 'may -twang Hpyronoro 
Torierinn Mearriepa. 

177 

Aetinomemiricumllate 
noeepxyocmu 

0 

S5Z .  
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T-ITo6m paccmoTpeTb BO3MOROTOCTI. HCHORL3OBDITHR 311121 TOTIHMX penieHHii 
HRH TegeHHT1 c on'hemmr.m 3apHgom npn nortcTpyHposaHHH HORROR nymxH, npH-
Hegem pacmeT npocToro cayman, Roma anexTporm ABHWyTCH HO xpyromam Tpa-
exTopuHm. 3TO pemeaHe ;Anil TemeHHH C oftemmam 3apHgom Buepme aino 110.11r10- 

HO B ananHTlimecnoit cDopme MenTrkepom [6] H momeT 61ITb HangeHo H3 pemenHA 
HHga (12) npH n = 0, norga W RBJIReTCH 4)3THRHHeil TORMS0 0. 

HpH n = 0 

	

1 	 1 	1 1 

	

or  = 0, Ve-----r  , cp — --ir , O — 74 	J— — --T,. • 

'Bonee Toro, HOCHORDIty Bee napameTpm HBJIHIOTCH TOJILRO CI:lymalHeil dWIdO, 
HeanHenHoe gilc[x[wpeHHHananoe ypaHHemle, xoTopoe gonwHo 61,1Tb perneno, 
CBORHTCH R ypaHHertHio aToporo nopHgRa oTHocHTeabHo dWIdO, a caegoHaTear, 
Ho, momeT arra pemeno allanuTHmecicH. Pemenise ypaHneHHil moweT 6mTb aanH- 
Cabo B BR/{e 

TI r = 0 

B112 30 ) 3/2 
Ve = --r— sin 

m B21.  r. 30 4/3 
= 2e r2  Om  2 

	

mee  B 213 	30 ) 2/s 
( cosec 

Q = 2e r4  

m80  B 
Tg = 2e r5  ' 

rge B — HOCTORHHDH, HcxnximaH noTopylo 110HyTIHNI 

2e "\l/s se 	(— c)3/2 	
(18) Jo = ( — m 	r2  (sin 30/2) 2  ' 

 

T. e. TOR nponopgHoHaneH I cpI 3/2 , man BO Bee% TemeHHHx, orpaHnmernimx 06%- 
emmam 3ap5Igom. Boiee HarnsigHo 6aiao 611 3auHcaTb 3TO HmpameHlle mepe3 g.aHHy 
nyTH. HOROTRHM, TITO ITJunia HpyrOBOrO nyTH paHHa S , rge S = re. CnegoHaTeaL-
HO, 3aMeH$IH 0 B ypaimeHHH (18) Ha s, HOJIFITIM 

	

4 	2e Vs se 	r 	3s/2r 	2 r  

	

= 9 	m 	s2 	q) /3  L sin (3s/2r) 

Omeslignoo, norga 	xpyrowle TpaexTopHH npa ROHeTIHMX 3HameHHax S 
CTDITOBTITCH npamonHHefnimH, n03Tomy (s/r)-0, H peayasTaTIA nonymaioTcH 
TaxHmll we, "tax H g.aH nnocxoro gHoga. OgHano, Rorga r nonesno, mnen 
B cno6xax B npaHori macTH ypasHeHHH (19) Hcerga 60JIMIle eTTIIHHHM, Tax ITO HRH 

gaHHOr0 noTeHHHana H Tona AJIHHD TpaexToprill B xpyroHom gHoge 3Toro THIIa 

Beerga 6o :ism, mem TkJIJI HeorpaHHmetmoro IIROCKOCO HHoga. Bonee Toro, 1311/1H0, 

TITO noTemman pace go maxcHmyma HpH 0 = O ete ,,e  = rc/3, a 3aTem nagaeT go 
Hynes HpH 0 = 2n /3. TaxHm o6paaoM, cyakecTmyeT OCHOBa gam co3gaHHH ycxo-
pliTenbH0-3amegnliTenbHOn cHcTemm C malcurmanbH0 BO3MCORHOR BeRITTIHHOT1 

noTeHHHana, B HeCROJIbRO paa 6onbrneft, mem HOTeHEHIDJI HROCKOCTH, THe H3P-IOR 

BLIXO)THT II3 nyminc. ECJIH Tniaice 3H3.1111TeJILHO 6onbme noTeHHHana 3MIITTHp0BD-

HTIR HrIRD, TO npH gannon IIHOTHOCTH TOKa paccTomEme OT 3MHTTepa HO TO'JHH 

C maxcHmanbuum noTeHHHanom 6ygeT 6onbine, mem gaff npocToro glloga, a OT 
3mHTTepa g0 TOTIRH, B HoTopoil nylon BLITCORHT 113 HyD1RH,— eine 6onbrae. B xa-
mecTme npnaepa gonycTHm, mTo cpmailc = 5Te , Wage — maxcHmansnaH He-
JurmHHa noTeHHHana. 
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IIyCTb cp, — HOTeHHHDR, C xoTopum non BLITCOART H3 nynum. Torga nonymHm 

(sin 30e/2)4/3  — ye 	1 	 (20) 
(sin 30man/2)4/8  (Nam 	5  

3TO ypartHenHe HmeeT Him pemeHHH: B el = 0,20 pa0 H eel = 1,90 pa0. HoaTomy 

UPHIOmaito = n/3 = 1,05 paa HaxogHm, 'ITO 082 /0 = 0,19 H 0.2/0maite = 1,8. 
HpH BLICORHX HROTHOCTRX Tona H )T011yCTHMO 60JIMEHIX BeREPHITIDS r paccToH- 
HHe no TpaexTopHH, cooTHeTcTsyfonkee O ei  (clmr. 1), palm() npomentyncy Ana 
unoutoro gHoga C TOM me noTeEakHanom cp, H TIROTHOCTBIO ToKa Te . j_kanee HHgkrm, 

'iTO gag na6paunoro caymaH 0hf2HC upH6nH3HTem,Hon 5 paa 6onsme 0, i , a 0,2  Ana 

THIOCROCT11, 	nymox BLIXORHT 113 nymxH, 6onsme 082  gJIH DRBHBaReHTHOTO 

gnoga HOTITH Ha nopHgon. ,Ikame ecnH H3mepHTE. paccTomme He no xpyrosoit 
TpaexTopHH (am HegocTaTomHo cnpasegnitHo), a no xopge L, coegnamorneft 

Tomxy, rj1e . Hob B1010)1HT H3 nymxH, C Tomxoft, Tge OH BLIXOATIT 113 aHoga (mTo 

nonee cripasegnmso), TO ace palm coxpaHarcH RoaciximarkHeHT, paHabdi 8, onpege-
amonvan paamtny mentgy paamepama xpyroHoro H ansHmaneHTHoro unocxoro 
glloga. TalcHm o6paaoM, 3TO Tom:Hoe pemeaHe jinx TemeHHH C oftegHbim aapAgom 
monceT 611TI, lICHORT•3013DHO npH paapa6once ROJICTpyRHHH HORROR nyunm. 

Tenepb Henecoo6pa3no o6cygHTI, npeHmynkecTsa H negocTaTicH Taxon cH-
cTemm. Cam.tam 50J11,11111M upeHmynkecTmom HO CpasHerano c npOCTaIM gHo;.kom 

HBaHeTcH TO, 'ITO ROHM, npoxoga mepe3 06nacTb maxcHmansnoro noTeagHana 
B6JIII3H Hapywasix DReRTpOHOB (HaTCOJTHIRHXCH no HOTellIcHaROM 

rieid B am6off To'rne camoro nymna), He nonagaloT HenocpencrHeHeo Ha anexTpogm, 
T. O. B CHCTeM0 OTCyTCTByIOT yTemmi Ha anexTpogia. 3TO BO3MOTTCHO TOR1.110 HPH 

yCJIOBHH, 'ITO TpaexTopun HOHOB RBJUITOTCH IICHIIHROHHEJMH. AHDJITITHTIeCRHIA 

MeTON gaeT BO3MOTRHOCTI, parkHoHanbnoro noacTpynpoBaHHH anexTpogos gaH 
cDopmnposam Taxoro nymna. CepHH upllemnembnc allexTpogos, noTopasi 61:ma 
Harigena Ilomaxcom [7] gaff rryuncH, gamnen Taxon nymox, nplusegeHa Ha 43Hr. 2. 
Han BHARO 113 ypasaeHHH (17), 6onsumm HegocTancom 3TOI3 citcTembi SIBITHeTCH 

HeORHOp0AHOCTb HJIOTHOCTII Toxa Ha ammTTepe. GnegoBaTensHo, DInpin. anex-

Tpoga goaxma 6r:srb meHmae, tie pagityc TpaexTopHH Holm. Han 6ygeT Holm-

awl° B caegymgem pamene, 9TO mecTxoe orpaHHmen.He onpegenHeTcH RpHBI13 -  

IDA TpaexTopHH HOHOB B6JIH3H amHTTepa. BCe 3T0 orpaniummeT npaxTHmecxylo 
Ho3mo1HHocTb HC110711,30BaHHR nonymennoro TomHoro pemeHHH aagarm o TemeHHH 
C o&semutam 3apHgom. 1,IIR coal aHHH peanbHoift noacTpyxgma OlITHMDRETIOTI 

noHHoia' nyranH BO3MOROTO noTpe6yeTcH mogwinIxaHHH aToro pemeHHH. 
CHamana paCCMOTpHM, Halt Hccnegyemoe TemeHHe mowHo HcnonbaoHaTb B Hoa-

Hon nynnte. HaH6onee omeHHAfimm nogzogom 6aino 61,1 HcnonbaoHaHHe npamo-
yrOnbH0r0 nymxa C 60HIA1011 npommeHHocTmo B HanpasneHHH z. BO3MORtHa 

(17) 
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Tarotte HOJILABBBH 110HCTPYRAHH ITYMICH, rge ROHM, ABHTBSICIzo HO TopoHAaaLmam 
TpaexTopHam, 06pa3oHanH 6b1 aaTeM no m& AHRHaAplmecionl TtrIOR. AHMITTIL-

neoutik meToA y'leTa Hamenemdr, csaaaHrimx C Truant upeo6paaoHaHHem K It07113- 

gesoil cHcTeme, Aaa B pa6oTe [5]. MOMILO TaHMO IIOCTp0HTE. aHoA (41Hr. 3), KOTopIth 

6yrreT 3MHTTHPOBaT13 HyTixH C Asyx noaepxHocTerr. TaxaH KormTpyrrnmr Hmeaa 
61,1 6onee HmcorcHit TomoBoit K. n. 

CymecTHyroT pyre BoaMwimI,Ie pemeHHH gJIA TegeHHH C o6semaram aapH-
Aom, xoTopme moryT HCHORT:030BaTLCH AII11 comaHHH nymex C BLICOR0111LHOTHOCTMO 

Toxa Ha armAe. HanpHmep, HmeeTcH pemeHHe, ananommHoe npHs'eAenHomy arkecb, 

CD a r. 4. HeHoTopme Tpaercroprix HOHOB, 

amrrrrilpoBarmax H3 HortugecKoro aBoxka, 
Eakkearme 'mem rierionLBoBamm lipH6AB-

meauoil cDyrunkuri B BBJSe W = rnW2  (0). 

troTopoe MOMT 61.1T13 BLD10.11H3H0 B aDepwrecitHx lionapatax HoopAHHaTax, rAe 
amHTTep HmeeT 4)opmy xoHyca, a W = rnW o  (0). OAHHm H3 nacTmax pen:Lem:di, 
npeAcTaanmorHHm HHTepec, mmaeTcH pemerme, nonyqeHHoe B pa6oTe [2] It Ae-
Taahno npoananximpoaarmoe HHCaeHHO B pa6oTe [8]. 3To pemeaae aHanorxqHo 
yHte paccmoTpenHomy, B KOTOpOM n = 0 H Holm HBEINSYTC51 ILO ceDepwreuroft 110-
BOpXHOCTM. Hair B OHBHBaaeHTHOM gmalingpirsecHom mai:me, Ha TpaeHTopHH 
HoTeHAHaa aMeeT maxcHmym, a aaTem cnarraeT. HpeHmymecTso Tartar cHcTemm 
zaicalogaeTcsi B TOM, HTO, nocHoinay Horal HuTexam HappRy 113 manor° HoHyca, 

ILIOTHOCTI, Toxa B maxorkinnem nyqxe MHOTO meimme mIOTHOCTH Toxa Ha BMW-

-nwporgem anoAe. 3T0 HHAHeTcH gemnam rtaqecTHom HOHHHX nymex, Tax 
Nair momeT 6Mm Hoarier( onem, "imoli& Termoadi x.. n. A. aHoAa. HprmeAm:E-
MIR npHmep norcaamaaeT, 'ITO OT HOHHOft nyunm moareT noTpe6oHaTbcH pacxo-
AHumicH nyaox, a He cx0HHIHnitcH (Halt B mexTpoimax HyraHax). 

MM Taxate HecaeAosaart ceDepliqecxne pemeHHH npH n 0. HpaHAa, emu n 
anarmTeamio oTairmeTcH OT 0, noTeHnHaa He AocTHraeT maxcHmyma. 06paanra 
TpaexTopHir, AaHaermx TartHmH pemeHHHNH, npHser(enra Ha clmr. 4. XOTH Tpaex-
T0p1411 HeHoTopmx uputo13 HpoxowiT 'iepe3 maHcHmymil rioTargnana, 11X HeAo-
eTaTICOM SIBMIBTC51 TO, 'ITO B BLIXOJAHOM ceqeHHH, T. e. B 06.HaCTH, TA43 HOHM gBH-

SKyTCH 

 

napammezano OCH rtorryca, noTemaHaa oxaabthaeTcH maim HemHorHm 
HHHre, nem B Toque maxcHmyma. CneAoHaTeamto, TaxHe rroacTpyrrnHH He smamoT- 
Ca OTITHM3311411SMH gaff Hymn HOHHOTO ArmraTenH. 

IIAPARCHAJILHbIll IIOTOR 

B npeAmAym,em paarkene 6m .no nortaaaHo, 	HumeTime Torrame pemeHHH 
Ann TerreHHH C oftemmam aapmrom XOTH H o6ecneqHHar0T AocTaTatmo HaAeHr- 
Hyro xoHcTpyrrnmo HOHHOR ItYTIMtH, HO B TO Hie spew' o6Harmayr a onpege- 

140 	 E. Yocopenue uotioe u uopacas 6o.4s6ap8upoexa 

JleITEMMH He)(ocTaTHamH. HanpaMep, HROTHOCTIo Toxa Ha artorke He HcerAa 
oAHopoAHa, H noTeHnHan B Toque, rAe urrox 3MHTTHPYOTCH, He acer)ra Hmeer 
HyHrHyro Heanatury. floaTomy Tpe6yeTcH 6oHee rH6xHir noAxoA x aar(aqe, HOTO 

path He aaHHcen 614 OT orparumnHoro imcna Hafmemnor TarnaIx pen:mind'. 
C 3TOft Henbio HcHonizayeTcH napaxcHansHaH claopmyaHpomta ypasHeHrtii Te'Ie-
HHB o&Lemaram aapHAom. 

HrtpcTeRH H YoTepC nprtmeHEAH cHcTemy xpnBoAHHeihrtax HoopAHHar 
(rImr. 5). B aToil cHcTeme oAHori HoopAHHaToit HBRFIBTCH paccrornme S OT 3MHT- 

r. 5. aterema HoopAmiar g.1111 riapa- 
xcliaaBrforo noToRa. 

Tepa, mmepenHoe Ho HpHBoaHHeitHoil OCH, npHEHmaemoii aa ocammyro TpaeuTo-
plc.° HOHa. nyCTT3 Torma P newarr Ha paccToHHHH S OT amHTTepa IIO EpHHompleil-
HOit OCH. ECITH Tatum 0 HHHHeTcH nenTpom HPHBH3HM DTOR TpaexTopmr, npoxo-
As:agar qepea Totray P, HpHBH3H3 B rtoTopa parma k, To paccTormHe OP paBHO 

1 /k. Ecnn Q — Torrica Ha HopmaaH PO K TpaeKTopaal, a paccTomme QP paBHO r, 
TO SHI 6yAyT Roo pAHHaTamH TOHKEt Q. 3armcmHarr ypasHerare TerreaHH C oftemEmm 

3apsykom B cHeTeme 3THX apHBoarmeirmlx HoopAHHaT H nprimimaH I dr I ds! < 1, 

MOSEHO 110.11YHMTh JIHEBREILIB yparmeram ABHHieHHH HOHOB 110 TpaexTopriHm, 6HH3- 
ICBM x 3THM xpnaommethrum ocHm. TaHum o6pazom, momeT 6BiTsHaiix(eria napaHcH-
anEHaa cl)opmyariporma aaAaqH, noAo6Haa cDopmynnpoaxam, xopomo H3BeCTHLIM 

gJI51 npHmoaHHeilmax CHCTeM xoopAHHaT [9, 10]. B napaxcHamarmx cHcTemax 
qacTo yrro6Ho 111:1HHHTb.unapmEty npura panaoi 2 ((far. 6). MOSHHO 1101t333Tb, HTO 

AHclx1)eperarrlanbnoe ypaarreHHe AAR B cloyHanim s, cornacHo [10, 11 ], aMeeT BHA 

2e0 (---2ecp/m) 1 /2  

BrrpBx oniariaeT x(THTpeDepemAilpoHainle no s; 	— rioTeHriHaz To,THH s Ha 

HpuBoaHHeilHoil OCH; 	paccToHHHe rpaHmThr nyqxa OT ItpHBOAHHBAHOR OCH 

110 Hopmaax K HeH B Totnie s; /0 — nonnuil TOH Ha eHHHilliy raHpHrol IIyIKa. HJIIOC 

CD H r. 3. ,TkayxcTopormur 
clopma anurrrepa, o6ecuemi- 
130,1011pH HpyroBoe rfmenlle. 

24"-F ca 	(cp"--1-4k2y)= 	
/0 (21) 
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'man Ha nio6om HmneneHnom Ha Hero xorietmom yqacnte. anexTpogst itoncTpyri- 
pyloTcH Tax, -,rro6Ei o6ecueqors rim:lemma none H noTeHrman Ha rpanrmax 
KOHMHOTO imam. Ogaaxo ipopmy aThelfTp0A0B, COOTBeTCTBylOW10 WHIM peme-

MUM AJI51 ItpHBOHHHeitHOPO Hansa, nonyorrs ropaago Tpypoee, nem npn-
mornmefmoro noToxa o6hr:1E1dt nymito IIHpca. BCJI3ACTBIle TOTO RTO Heo6xognma 
KomnoaeHTa trona, Hopmansaaa x rpaHrule xpimonraiekooro nynta (nTo6E1 
aacTasHTE. ROHM griHraTscri HO Rpm:twilit:11mb I TpaeKTOpHH), B ,Itaqecnte 

rpaHmisi nyqxa B anexTponmameutoil saarte He mooteT HolonsaosaTs-

CH glianexTpacecordi maTepHan. CnegosaTenrao, Heo6xontado Haim HHIZO 

cnoC06m. 
Xoponn paapa6oTama aHamarmecitHe meTogst pacqem gsymepHEix Teqe-

HHit c o6semasim aapagom. B crioefi pa6oTe [12] rhapc 6pan noTemartan Ha rpa-
nyvta B npocTom gHoge B cDopme 

= Ax4/3. 	 (24) 

B 6onee o6mem BHA° BTOT noTeHHHan momeT 61Irs aanricaH Hart gefICTBHTeJlbllart 
=mem RomnnexcHoil (DymatHH S, 

S =tip+ iip=Ax4/8. 	 (25) 

143 aHaJIHTHTleCKOPO npogonotemm aToil c yrnu nH cnegyeT, RTO B JII06011 TO,IKE1 

one 'Irma noTemman gonatea 6EiTs parieH 

cp = Re A (x iy) 413 . 	 (26) 

JIHHHH pasmax 110TellIkHaTIOB, xoTopme MOHLHO HarITH 113 aTOPO yparmeaHn, 

COOTBOTCTBylOT anexTpogam, Heo6xogrim1dm 	cDopmHposaHHH nyqxa. 

,L(na TaKITX Te•lermil c o6T,eMHSIM sap:110m, }tax xpyroadi HOTOR, onHcaH-
Hmii B aToft pa6oTe, Jlommtc [7] H RHpcTeita [14] HeaasHcHmo gpyr oT gpyra 
noxaaanH, Ran Hai/TH tpopmy anexTpogoa. CHatiana onicamEtaenn itoacDopmHoe 
npeo6paaooaarie, nepeaogamee rpaHmly Hyrum B upsimpo JIHHHIO. KoopgH-

HaTil rpamolsi nrata 6epyrcn B sage 
x = f (u), 

y =g(u), 

rge u — HertoTopEth napameTp (spemo HJIH paccTomme Bacons xpearieft Tpaex-
TOIMII). B .6onee o6iftem stage mootao aaIIHCaTh 

z = x 	f (u iv) ± ig (u +iv). 	 (28) 

3TO ypasHerme °mina:tan npeo6paaoomme HJIOCKOCTII z na ILTIOCKOCTL U, 0. 

Rpatuarm TpaexTopHH, onHcammo ypaBRenneM (27), CTaMOBRTCH nHaHeil v = 0 

B INIOCKOCTH U, v; Taxtim o6paa0m, B 3TOrI HOBOR cricTeme itoopgrmaT xpafrano 
Tpaewropria ripeo6pa3yeTcn B npamyko ng1Hlo. Taxate ripeo6paayiona H mapa-

warms" gan noTeHnHana H trona, a arianirroqemtoe ripogonateaHe itomnnexcaoro 
noTeramana Brationanenn 3aTeM B HOBOS CHCTeMe itoopgrimaT Taimi ate o6pa-

30M, KaK DTO genaeTcn pas upamonHHeiiasuc HOTOKOB. B Hosoft circTeme Hoop- 

HaXOWITCH JIHHHH pasHsix HOTeHIIHaSIOB H BISHOJIHHeTCH o6pa'3oe npe- 
o6paaoHaarte K Hcxogaoft cHcTeme EtoopnoHaT. Hai) ermsie minim meTogom JIHHHH 

paomax HOTOHHHaHOB H "cal' cDopmy Heo6xogHmiax anexTpogoo. 
Jlomaoc [15] noitaaan, 4TO norm npeo6paaoHarma moryT 6Errs sisnonaeam 

torcneHao c nomonamo cqemo-pentaionum malaria. OH o6o6larin CBOH ypaoneHmi 

B geficTswrensaa HJIOCKOCTH Ha NomunexcEtylo cncTemy ItoopgHHaT, 	HO3B0- 

IDIOT HailTH cloymy anexTpogos mo6oro urata, pemerme "inn itoToporo MOH010 

HOJITIHTL Ha cqemoil mamHHe. 	 CHIMMOTpli‘IHLIX cucTem 

BEntnagrm cnootHee, XOTH enie mom:to HcrionsaosaTs ripeo6pa3osanHe B Itomnnexc-
max Hepemeamax, xoTopoe 6ygeT IIepeBov{rrb xpailmOlO TpaexTopino nyqxa 

B npomyto JIHHHIO. tge.TIO B TOM, RTO HMIS TaKoro opeo6paaosamm HOTOHHHaJI 

mie nyota He HOA4HHHOTCH 6onee goymepHomy ypaoHeamo Jlannaca, a ortHcm-
Baena opyrHm gHtgepernmanEaum ypasaumem B qacTrimx EtpoHasommix. 
HoaTomy Meng itomnnexcHoro nepemeEtHoro yoce He mooteT HertocpencTseHHo gam 
pemerma jSnn noTemmana sae nyma. OgHaxo moomo HOIIBITaTLCH nposecTH 
xmcnermoe maTerpHposamie ripeo6paaosamatoiA cDopmrs ypasneaHo Jlannaca BHe 
nyqoa. Ho noutonsity ypasneHme Jlannaca HBHHOTCH annmiTiriecimm, Taxoti 
nrs opog JIH upHsegeT K rienH, coopee MM nonymm Heycnigmossie pemeHHH 
gag noTemmana, 113 itoTopmx 6narogap5 Hapacmiuno manax 01IIII6OK B peme-
HHH 	rpanintra Hyrum mai Hatiem cosepmeHao aertepHylo ipopmy anempo- 
nos Bo um OT nyum. 

B pa6oTe [16] gam o6ocaosaHHe menga yurpaammn 3TOff Tpygnocm, KOTO-

pmii HpHmemanco gag onpegenerum cpopmsi anempogot Xapitepoo [17]. Cnoco6 
Xapxepa HaH6onee upon' HamourpHpyeTeo pemeHHem jSng npocToro gHoga 
B Hamem nepsom npHmepe. BHe 'Irma nonarman ygoonenopoeT ypasaemoo 
Jlannaca 

a2q, 	a2cp  
(29) 

—ax2 ay2 =u ,  

a sHyrpH nyqxa — ypassemoo HyaccoHa 
492,:p 

axe = 	Co  

Bsegem HoHylo nepemermyro a H aameaRm x 6onee o6mlim itomunexcrium smpa- 
meHHem x+ ia. Torga qepea aTy Hosylo nape/dem:wit) a ypamierma Jlannaca 
H llyaccona aanHarynn B tame 

ahp 	a2c, 

aa2 	+ To-  = 

a2q, 	Q  
aa2 	E0  • 

Beaman:HA cp H Q, HailgeHrtme 113 3TH/C ypasaeHHil, B oftem cnyqae 6ygyT Rom-
nnexcHumn. ECJIll Buz paccmoTpnm HameaeHrie J B 3aBlICHM0CTH OT a, Torga ypaa-
Heime (31) ABJIHeTCH rrinep6ommecarim H, caegoaannEHo, HmeeT cxoganuiecH 
pemenusi. floaTomy nopagox Hazootommo pemerma COCTOET B HATerpHportamm 
ypasrieHHH (30) no X OT aHoga go HErrepecyromeri Hac TOIIKH xi , nentargefi Ha rpa-
Hoge nyqxa. 3aTeM, npri x = ri  H y = 0 ypaimeHHe (32) ri itomrinexcame cDopmst 
opyrHx ypasHeanit TegeHHJI C o6nmamm aapagom HaTerpripysyno no a, RT061,I 

oupegeams xmonnexcame rpammtme ycnosno Ha Rpm° nyqxa. 14CHOJIb3y51 
DTH ycnosmi, caegyeT aaTem nportriTerpHpooaTs ypasamme Jlannaca (31) no a H y 
B HaripaoneHHH OT rpaarrrim IITIKa; 3TO nportecc scerga czogiumaricn. 110 3THM 

peayasTaTam ganee mootao Ham H3 ypasHerma (31) aHaqeatam 	Him a = 0. 
B 6onee othaem muie BTOT crioco6 paramour momeT 6EITs nprimeHert H Hutpmmea-
HEim ocecHmmeTioromm nyqxam. TaltHm o6pa3om, off o6ecrie ,msaeT anum-
Tligeeltrdi Mann otipegeneami cliopmst anexTpogos ARA nio6oro rionata c 06semaram 
aapogom. 

3AICJII0tIEHHE 

B pa6oTe paccMoTpeH psi TOgHISX H ripH6nHoteHHEix allannTilqemmx man-
gos pememin aagaq o Teqemmx C o6•bemamm aapogom. PaccmoTpename MOTOATI 
Hazontgearra cbopmE" anutTpogos He egmicnermise, HO, HeposiTao, 01111 Han-
meHee anartomm goTaTemo. B HacToomee "Tema BO3MOHIHOCTb nprimeneHno 
DTHX mangos pacumpoeTco, nocxonsity ypasHeHHEI Teqemm c o6vemslTM aapa-
):KOM MOITT HaTerpHpooaTEca HenocpencTseHno as crienimx maomaax. TnH aToro 
gocTaTano sagars cpopmy amraTepa H rpaarnrisie ycnosHo Ha Hem. 14CHORI,30- 

(27) 

(30) 

(31)  

(32)  
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mime sTax meTogo3 aaagaTeanno pacranpaT MICH° ausecTruax pemenan aagag 
C o6ieminam aapagom. 

Onacamnama 3gecs meTogama 6Lia pacourran H nceaegoaan pag cDopm 
3aeaTpogoa gag HOHHbIX Hymen [18-22]. B neaom ancnepumenTaanmile pe3yan-
Tana xopomo coallaan c Teopenmecanmn. ABTOpla noaaraxor, HTO npn BLICOBBX 
Tpe6oHammx, npegsaaanemnix K HOHHISM Tryffacam, npnmenemite CHOHOILIX ana-
JIIITIVICCREDI meTogon, paccmoTpemnax 3,tkeen, 6ygeT oupaBgammm. 
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PacnbineHme 3nelapogioB acneAcrame 

6om6appmpofficm BbICOKOCKOpOCTHbliAll NOHCIN114 

a T. Hummun 

llpo6nema apoanE anemponon ups pacnamenma Bcnencnnie HOHBOrl 6con6apmponnn 
upno6peTaeT 6onsmoe ananemde npn npoewrnponanne nommro paneTnoro annraTenn. ASS 
ortennit crrenenn cepLeanocTn wort npo6nemm &inn namepemn Koa(1)(1nn(meamt pm:mamas{ 
menntax, noan6aenointx a Bon4pardonstx mnmeneil. B naxyymnon namepe monoanepreTnnecnnii 
nynon ognonpaTno aapsnneinnax HOHOB narrpananacn Ha nnclue tinomule U0BepXROCTM nog 
yrnom 30-90° . Hcrionmonaancr, Trynxn nonon aprona, xpmfrona a ncenona c oneprneial 
9-39 sae. Peayavrarria noicaahmaioT, 'ITO itoo(1)(13nnxienT paciminenan Erponopmunianen Macce 
6om6apnnpytomnx HOHOB H o6paTao aponommoaanea yrny nageaaa a TnepnocTn nonepxliocTn 
nunnean. Manclimansnan BeJIH'rHHa noaNnagnenTa pacursinennn nocraraeTcn B arnanaamm 
aneprml 20-30 sae. 

BBEAEHHEi 

Ogrwiii H3 nalt6onee cepnenuax npo6nem, Topmoannum paaeaTne aaeitTpocTa-
THrfeeK11% J:kBluaTeneil gas" nounmecktoro 'Tonna, HILTIFIeTCH apoann, 11/IH pacnnt-

;mane, anempogoe H3-3a nonagamm Ha max ancogocktopocTmxx 3apaacemmtx 
gacTan. B HOHHOM paReTnom gaaraTeae aTH qacTagin FIBHHIOTCH 06LIHTIO OXIXO-

Kpanlo aapaatenamma HOH3MH pa6oliero Term, Torga 'tag B BOHROHAHLIX pane-

Tax 4acno:km npegcTaaasnoT co6oft Harem SUM maaeame ,lacTunsi paamepom onoao 

1 atx..3t. Buaa onpenenena Beawszaa 91:10311H, maamnaemoir 6om6apnlipoanoil 

BLICOBOCKOpOCTHLIMH nonamn meTaaancecxxx nosepxnocTeir npn paanurnmx 
ycaoannx. 0-gennnao, nonplennue Aartame nailnyr npnmenenne npn npoen-
TETOBaH1131 gIlEtraTENUMIX cacTem. 

Lleanto accaegoaanait 6nao noarkenne peaynaTaTon no pack -limekiln° npa 

3110pm:tax nyrnta Flo 39 N98. XOTH }tanamic nO 6om6apnnportne nonamn c HH3- 

 1(11MH 3110pTIEFIMH [1, 2] g0CTaT0r1H0 MHOPO, JIHIEb nektoTopme H3 HEX OTHOCFITCH 

K aneprzam HOHOB, npegcTaaasnotnam anrepec gIlfi noncTpynnan anexTpocTa-
Twriecnoft nanrareaanoti cncremis (T. e. 6onee 1 icae). B pa6oTe [3] HpHBOJEcHTCH 

peayJIaTamI aamepenati anacganaenTos pacrimaemm megn npa 6om6apan-
poince oguonpaino aapancenmgata aonama aprona, realm H geirrepaa c anep-

rneil 5 m 40 icae a . yrJOM nagenna 90°. Tam ate ganm onetiming noacloclanmerroa 
packimaenaa megn npa 6om6apgapoince pa3ancannan aOuaStH c anepraeik 
30 we H pacnunernan TanTana, monn6gena a SHIOMHHHH rpm 6om6ap1kapointe 

apronom C yraom nageunn 90°. B negaano ony6annonannoift pa6oTe [4] npaaegemil 

pe3yanTam no 60m6ap7lapomte mega apronom npa nagenan HOHOB HO nopmaaa 

c anepraama B gaana3one 1-10 sae. 
B pa6oTax [1, 2] cogepacaTca o6cTonTeannme o63opta awrepaTypu no pae-

lIblaeHHIO npa 6onee HH3RHX. arceprnax. Ann aToro gnanaaosa 6aii cnenan 
BLIB0g, rITO nem:puma pacnnmemm nponopnnonaanna macce Mona a o6paTno 
nponoprkaonaanna yray nagenan rycKa H TeepgoeTa kmeepxnoeTa maTepaaaa 

mamena, npFmem B HI060M cayme 33BHCHMOCTH ne HB.TIFHOTCH anneilnuma• Aan-

ante, npaaegemime B 9T011 pa6oTe, 1103BOHHIOT npegnonosawn, TITO noarienante 

BLIBOWA MO MHO pacupompaTurrk" H 6onee BLICONHO DHOpTHH (•-•-• 10 xae). 11pEL 
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Yckopolouoti u,(boxycupoutue 
3Pekmpocia K0/717UMOMOp UMW/V(1770p 

.1/70(177,00/1013 

30Meal7RIOU4Uli 
31791077(10d 

muuterib c nepememibtm 
yenom ycmationeu 

4.1 B r. 1. YeTarmiata gag mccnegoBamig pacmanelnisi. 
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manmx arteprimx 3a6moganoch raxme, qro xoa4xjunkneHrm pacinaneHHH yBenn- 
.111BalOTCH c arreprHeil Firma HOHOB HOIITH nrmeilHo. Thum noxaaaHo, qT0 
nocaegHail BLHao3 He pacupocrpaHHercH Ha (pleas smcoxHe aHeprHH nputa 

innercH oupegeneHnaH aueprHH, npH xoropoil B xa/x3om Hccne3oBaHHom 
cnyqae pacumneHHe gocrHraer maxcHmyma. 

METOJAHICA DICCIIEPIIMEHTA 

OxcnepHmeHT aaxaloqancH B 6om6ap3Hpointe naocmix o6pa3noH meranall-
qecimx mmaeHeiti moHoaHeprermecxxm nyozom HOHOB HaseerHoit maccm. Koa41- 
4)HqHear pacruaneHHH onpegenHacH nO ymeHtanearno maccm M113101111 3a spew! 
axcnepHmeara, a aarem o6pa6armHancH B imp 3aBlICHMOCTII OT aireprind nyqxa, 
maccm HoHa, yrna nagenHA H marepHana mlinieHH. 

11C/710,1HJJK 
1.10H00 

CxeMa axcnepHmeHranbHoilyeTaHOBKII)AaHa Ha c11Hr. 1. HoramAnyqoxcoa-
gaHancH B ra3opaapH3Hom Hcromunte HOHOB Heminnra, oftegmuennom 
c HmrHrHHaiorgHm, ycxopsHomplm H 43oHympponval anexrpogamH. B marHHrHom 
none alla.nHaaropa HOMES xnaccHekrampoBanncs IIO orHornenmo aapHga M macce 
cnoco6om, Hcnonaayemsml B macc-cnexrpomerpe. Aanee Tpe6yeMaH Romnoaenra 
HOHHOPO nyqxa nonagana H3 ceHropa marnIrra ananHaaropa qepea orBeperHe 
B pa6ogylo qacm, Torga Halt HOHIA C gpyrnmH artarieHHHmH maccm Hair aapHga 
aagepacHHanHcL H oritaqH3anHcs Baxyymumm nacocom. 

Ha Orr. 1 noxaaaHa ramxe pa6coraa -gam, B anemeHrm xolicrpyxnHH 
mInneHH, xonaHmHpylornero B ycxopmorgero anexrpo3o3. Ha ocHosHoft cxeme 
gaH Beprrataxaamift gepacareas MHD1031H, a cnesa — gepHcare.m c nepemeHnum 
yrnom yeTaHOBRII o6pa3na OTHOCHTeELHO IMMO, HOHOB. HaupHateHHe aame3amo-
rgero anexrpoga BapbnpoHanoch gna HameHeHHH alleprim nputa. 

Oxon° HEncogHoro orneperHH anexrpomaruHrHoit COHH3111 pa3mernancH 
xonallmHpylonkilii anexrpog 3J151 orparuneHHH gHamerpa nyqxa go OTHOCHTeRLHO 
manoftHam H gaH aagepazaHHH B ocamgenHH marepHana, pacnmnaemoro 
C HOHIOCHLIX IlaKOHWIHHHOB anempomarHura. HpH ATOM Hem6eamo qacrrumoe 
nonaganHe nyqxa na xonaHmHpyionkHil alleKTp0A, iITO HpHBOJAHT x Hexoropomy 
ero pacnmaeHmo. flpH nepimix neygagnmx onmrax c JiteJle3HLIM anexrpogom 

10* 

qacm Hteneaa ocam3anach na mmaeHH. C aHlOPdHHHOBLIM xonnlimapyloHkirm anex-

rpo3om TO HBReHlIe He Ha6nloganoca. anexrpog, co6HpaiontHil enexrponm 
H naxo3fugHtica noj nonommenbamm noreHnHanom 550 e, 61dn pa3mergeH Ha 
Hmxo3Hoit cropoHe xonaHmHpyrorgero anexrpo3a raimm o6paaoM, Tro61.1 3ax3a- 
TMBan. wroprprnme anexrpoHm, BO3HHKeI011(110 npH CTOJIHHOBeHHII BOHOB C HOH-

Junmpponkffm anexrpogom. 
OrBeperHe B aamegnaxagem anerrpo3e cgenallo gocraroqHo 6onsrmam, 

trro6m Ha6entars nova) aHHH nyqxa na nor anexrpo3 H ero pacraanenHu, HOTO-

poe Taxate momer 6bITE• 11p11411H0f1 ocamgeHHH pacnmaHemoro marepHana Ha 
mmurema. Minnerth oxpymanacs xopnycom, coegHHerumna c 3amegnalorgxer MOH-

Tpogom. B onarrax IIO HamepeHmo Henrrarmm FropzqHoil DMHCCIITI anexrpoHort 

memgy mroneamo H o6onoqxoti nogaHancH nepemeasmik noreHHHan. K coma- 
REIHRIO, ara riaCTb HCHEITaHHH He Jana gocroBepubrx pe3yHE•TaTOB. 

Cxopocm pacumneHrla HmqHcaHamm, Halt paaMocm maccm o6pa3ga margeHH 
B Haqane H B Roane xam3oro orpeaxa HpemeHH, nogeneHHaa Ha BpeMJl 3eti-
CTBEI Erma. Tox HOHHOr0 nyqxa H, cnegoBareasHo, maccosmii pacxo3 no33ep-

MELBa7111Cb B reqerme onmra HOCTOHHHEIMH. KoacHnakHeHr pacumneHHH B aromax 

Ha HOH nerxo onpegenancH no H3BeCTHOMy Homromy TOIty H OTHODIOHHIO aapHga 

HoHa K ero macce. noarnm, HOTHHHOe anaqeHHe HoHHoro mita, Hymno 

nogarnirs TOM BTOpWIHEIX 3AeHTp0HOB C mnineHn Ha aamegnmoinHA anexrpog. 
aro ocyrgecrHnHeren npu nomonkH onHcaHHoft Bmine genii cmeineHHH C HapsH-
pyemmm HanpHateHHem. 344eRTIEBHOCTE aroll cHcremm 6mna nposepeHa nyrem 
Ho33panreHHH 3J1OHTpOHOB Ha MI1010H13 C HOMOIR1,10 marawmoro 110231. Cparme- 

Hge anIX cuoco6o3 noxaaano Hx pasHoHennocrb. 
Bmno onpeTkeneHo, BTO nanpHmeHne cmelgeHHH Ha aame3nalonlem anex-

rpoge, HpH xoropom xonermag aHeprHH nyqxa 6mna menbine — 9 xae, Immo-

3fino K nemenarenbnoit geclaopmanHH "arum. Hoaromy Bce HCHLITaHHH Wan npo-

He3eHm HpH aHeprHH, 6onsnreit 9 xse. Bepxmlit npegen aHeprms Ana xaworo 
maga HOHOB oupegenHacH maxcHmanLHoi naapHateHHocrmo Mona, coagasae-
moro anexrpomarunrom. MaxcHmansnaH aHeprHH 'Irma B aTOM carqae 6mna 

o6parHo nponopgHoHansna macce Holm H AJIH HaH6onee Tanceamx HOHOB 

HoHa paHHHaacs 22 Kee. Bonee 3eranbno axenepHmeurantman ycraHointa onH-
caHa B pa6oTe [51. 

BaxyymHax cHcrema 6mna upHcoegHHena x orcexy marnirrnoro anaaHaa-
Topa, Halt noxaaaHo Ha clnir. 1. CHcrema o6ecnemaHana Heo6xogumme ycno3HH 
HpH pa6ore C raaamH manizx arommax Becos, ramatm, 'tax a prow H xpHnroH, Ho 
c 6onee THateaT2MH raaaMH, TaltHMH, Halt xceHoH, cHcrema pa6oraer xyace, XOTH 

fategenHe gononarrensHmx KaHanoH, orcex MHIHOH31 c Haxyym-
oort cHcremoii, Hecxonwto yarliaano pe3yabrarm. 11a3nenHe B orcexe mHorerm 
6wio nopH3Ra 10-4  — 10-5  atm pm. cm. B carme aproua H norkwamanoci,  npx 

Hexoropmx HcnarraHHAx c xceHonom uprimepao go 10-3  .u.ns pm. cm. 
06paaHm MTOileHH npegsapHreasHo rpasHaHch B 'monomial }mime. BH3H-

mo, x aromy cnegoBano 61I go6a3Hri, npoHanimaHHe B HaxyymHoil cpege. B 6yAY-

'HEX HCHLITaHHHX 6y3er HpHilleHHTLCH H ara 301107111liTenbHail o6pa6orxa. 

FE3YabTATIA 311CIIEPHMEHTOB 

KoacHaraurewr pacumneHHH B aromax Ha HOB 6bui oupe3eneH B 3aBHCIIMOCTH 

or aneprHH nyqxa, maccm HoHa, marepHana minium H yrna nageHHH nyqxa HOHOB 

Ha mHinellb. Ha cblir. 2 npHsegesa 33BHCHMOCTI,  xoac1xIoHnHeHra pacumneHHH 

megHoft mirnreHH OT aneprHH HOHOB npH nageHHH nyqxa no nopmanx. HcnonL-

3oHanHcs HOTIBI aproHa, xprorroua H xceHona. Ha Broil dimarypm maga°, rITO xoacia-

cfnrgliewr pacnmaeHHH Ho3pacraer c maccoii Holm HeaHHeirmo. Macca xceaoHa 

(130,2) TOJIBKO Ha 2% merame maccm lice3H3T (132,9), xoropmit crutraerca HaH6onee 
nogxogArgHm pa6oqHm renom 33111 HOHTHAX 33Hrareneit Hoaromy garorme no me- 
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Holly nenocpeacTommo npnmesnamm ups{ npoexTnponannn manor() paReTnoro 
aBlIraT0.1151. 1411T0p0C110 OTMOTHTL, TITO maxemmanEmzit RoaclaInannewr paw:rune-
HRH noarien Tonwto Ha artyx HYOKHOX nplumix, a cepxnao {{moan (Ana nee-
Hotta) CBHAOTOHI,CTBy0T IIHMI3 0 BOBMWHHOCTH aOCTIEeH1151 maxcumyma B cnyoae 
HCHOJIL30BaHHH 6onee BBICOHBX aneprnii nprixa HOHOB. 9TO nogrnepocgaeTca 

150 	 B.  37  ocopenue U07.106 u uorama  6oAs6ap8upoexa  

1(0344HIAllellT paciumnenno ynennonnamrca B 2 paaa. Becama mance yoennoenne 
pacumnennn c ymeimmennem yrna nagennn oTmegaerca gag BoaBcDpamoomx 
H monm6aenomax mEnnercell. Holmium, neo6xo7suao 6onarnee {{07111 ,10CTBO aanntax 

Izo paciumnerano -npH mein:alum yrnax, TITO6LI caenam gaarmiefilune ounomm 
xonopernano maTepnanam. Oinmoo o6naaentimanannm nommen TO o6cTooTena-

CTBO, TITO naRnon {{pima HoacticDonnerra pacTrunenno B BaBHCIBIOCTH OT yrna 
nagennn {maw:mama Ana Toepaux maTepnanoo maw.° mensme, =Lem gag mean. 
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4:1) H r. 2. 3amiczmocrs Roacglingerra pac- 
umnenan me/moil mnmean OT aneprnn 
limns upn nanemm n3rrnta no nopmann. 

cD H r. 3. 3annclimocm Roaegnitnewra pac- 
ntanetuta OT 3neprTr2L HOHOB gnu MOI1116- 

genosoil H mexplocr memeneil. 
3y4OH HOHOB aprona nanpaBzen no nopmanm. 

cD H r. 4. 3anaenmoert. nomManmenTapae- 
maaenna OT aneprnn HOHOB Ana nonscDpa- 

monoit H menaoil mumenek. 
nyvox BOHOB npnnTona nanpaBnen no nopma3m. 

(11 H r. 5. 3aBHCESIOCTI, itoacHumnenra 
pm:n:42101nm manefut OT yrna nanenun 
nyrnea HOHOB neenona c aseprnek 22 ass. 

H naHHUNIII pa6oTM [3], HO npncenenruae Ham{ onagenno xoacHengnerrroo pac-
manenno A1ISI aprona Ha mean 61,1J111 necnoaboo mime. 3To pacxosogenne morno 
6LITL C.1I01CTBII0M paaanonit B maTepnane MILOIOHH, o6pa6corxe nonepxstocTo H, 

Becsma BO3M0H010, ):kasneHllii. flOHCT aameTnn, TITO yoemmenne nal:mei:Dm mane 
5.10-5  dux pm. cm. HINIBOAHT x ymenbmemno pacminenna. 

Ha clItr. 3 upnnegesum aaumme HO pacnimnensno mennoti H moan6aenoodi 
mrmseneii npn naaerunt HyTIlta HOHOB aprona no nopmaan. Bnano, TITO paciumne-
Effie monnonen000ft mlnaesur B 3 paaa mestbme, mem mennolt. Hogo6noe cpaonenne 
Ann Boa mDpama H mean, 6om6apanpyemmx xpnirronom, gamma Ha 43nr. 4. Toep-
nue maTepnania (BonLelopam H Ap.) nmenyr ana -gstTenLno 6onee {mime xoac)ic)iB-
naeHTM pacrnanemaa. 

Boamooft nmepec npeacrananer winsome Ha pacnunenne yrna nanensto 
nyrma HOHOB, nocxonmcy osongaeTco, TITO 6onbmao HOHH ocex cTonanooesnlii Ha 
peanymmrx aJleicrpoAax HOHHOTO aonraTenn 6ygeT Hp0HCX0AHTI3 uoa yrnom nage-
HUH, mnoro menaranm 90°. Onr. 5 naniocrpnpyer onnanne yrna nagenno B cay-
oae 6om6ap1nponon mennoti, monn6{{en000k H BOH4paMOBOR muneneft 
MH ocenona (zmnimpyloionmn no macce ROHM {walla). C megnoit minimum° &Inn 
noarTerma ;Tastable npn yrnax 90-30°, a c ooniabpam000ft H moan6nen000k —
um{ 90-45°. B DTILX HCIILITHHHHIC aneprna {Irma 6Lina panna 22 nae (maxcomym, 
noropuli moomo nonyurm c xcenonom) B 6nana x o6aacrn npeanoaaraemoro 
maxcnmyma EcoacDclonTnenTa pacumaenno ups{ nagennia no nopmann (CM. 4{{tr. 2). 
Hirano, TITO Ana mennoit momenn noac)c)nInnenT pacnunenno c ymestbraennem yrna 
nagenno yoennromaerca orieEn. 61acTpo. Hpn ymenbmemm yrna OT 90 i_ko 30° 

Pacmanenne upn yrnax nagenno marine 30° H aneprnsrx {mace 9 nae ne 6b{no 

paccmoTpeno H3-3B orponnoennii, aanaraemmx ancnepnmenTanbuwa o6opygo-
nannem. B 6ygyronx nporpammax rinannpyerco neranbnoe liccaegooanne 
o6nacreit. Honermo, HCHO, TITO anarmaon aneprxii 1-9 noe npencTaonner 6onb-

mog 	AIM ooncTpyoropoo HOHHOIlpaxeum. Ilona Nie, no-onammomy, 

BAEITB0pFITeJlE,H0e ILIVICOHETHOO HpH6H1OHOITHO Ana BOANDHIAHOHTOB pacnsmenosi 
mooter 6hrri, nonyoeno nnTepnonanneii meocay nannmsan, npeacmonemummn 
B 3TOg pa6oTe, H ;2(aHatant Benepa [2]. 
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170ox 1.10H08 

ellleMHHHble 
nnacmunKu 

Mutuerio 	fluappaema 

41 H r. 1. CxeMa aHcHepamewranbuoil 
yvraHoHHH. 

152 	 E. Yocopenue uotwe u uounaa 6o.u6apaupoexa 

PacnbineHHe meAH npu 6om6apAHpoeKe HOHCl/414 

B ximana3oHe 3Hepirmi4 5 25 leao 

H. H. Pori, H. M. 0.Ityum, H. Hucmatetocep 

Baum Hameperffa HoacialnuweIrm pacmaneHHH IIORBRinivrannineexort meaR B 3aBHCHH0CTH 

OT aHeprHH HOHOB H yraa Hapawl upH 6om5apamposHe HoHamm HeeHoamulx anemewroa. Ann 
moHoRpHoTaaaoa wax R094344WHHCHT pacaraaelata 6ma HBMepeH rrpH paaamoil °paw:mai:pm 
Hp=manes B BaBHCBMOCTH ox yraa naHeansi HpH 6om6apxr,HposHe Henault Ar+ e aneprHeil 
20 xae. limaimamate peayawraxos awl° Ha ocHoHe pacemoxpelima crroaHHoseHHIE HOHOB C ant-
mama B HplicTaaaHHecaort peureTHe, Hal( exonxHoHeaHlt THepaux al)ep. IlpeanonaraexcH, 4TO 

o6JIacTH Boa6pHaeHHH, amiarrHpylonwe pactraraHemme -gavriama, o6pa3purcH B6aHau nosepx-
HOCTII. 

BBEAE1111E 

ancueprimenTla no pacinoneinuo, on/mamma mince, 61.1.11H npoaemEno Ha 
AmcTepgamcnom anenTpomarnnTilom paagennTene H3OTOIIOB. IIpenrayinecTao 
uporomenlin aTEIX ancueprimenToa Ha cenapaTope COCTOHT B TOM, JTO MM HC110:11.- 

ayem monoaneprenneennil nytiox OJEHOKpaTHO aapanierunax HOHOB nanoro-To 
0;11101"0 113oTona 11, 2]. Bo mnorax axone-
pamenTanainox nconegoaanrulx uponecc pac-
inanenna marrancn ILTM 6om6apAnpoann 
paannnimax maTepnanoB nonamn imam He-
6onaraoro -Emma anemeaTos. Onnano co 
cmenoil maTepnana mammal nameameTca 
ropaano 6onarne napameTpon, nem upn 
HCHOJIL30BaHHH HOHOB paaninimax anemen-
T013 H IIOCTOHHHOM maTepnane MHMeHlt. 

Hocnonany nuTepupeTannn pesynaTaToa B 

nepsom cayriae aecama aaTpynnena, B Ha-
BMX ancuepnmenTax ncuonasortanaca Tonano 
mennan M110IeHb, noTopair monTnposanacL 
Tam, me paameinanca upriemnint gam paa-
neneHHIEC H30T0110B (I Hr. 1). Korea M11- 

mein nomelgaeTca B cnnanoe marnirrnoe 
none, He Tpe6yeTcm BBOAHTb nonpaimul n 
HOHHOMy Tony aa C'LleT BTOpEPIHOR 3M1ICCEIR 
anenTponos. Ognano ;pin ygeTa npaelmox 
acHoenTon H manor° oTpmnaTenanoro noTeannana minnenn ne6onainan nonpainta 

nonnomy TOKy Bee ate imionnnaca. 
MHBleHH paamepamn 90 X 20 X 1 .01LX 6121J114 H3POTOBTleHbl 113 3.11eKTpOJIHTH- 

gecnoit Mann. Ha mom:moil cTopoae 6mna nprinanna nonocna, coeonlonornam lan-
inena c Tpy6noii, oxnaatAaemoti BORoL MononpncTanangecnne ranoienn Banal-
maniac', meanky rpaclinTortofi AHacDparmoti H mennoi nonnoimicoft, noTopan mune 
coennannaca c Tpy6noii. Manciamananan TemnepaTypa M111110HH &Ana acerma 
11Hate 125° C. IlTo611 nameplaa noadiictuannenT pacmaaeHHH HpH paaalummx yrnax 
HageHHH, mlimeus momeT aaRpenvHxnca Ha Tpy6ne B paaniarnmix 110J1WiteHHHX, 

HpHHem maim o6paaom, 'TO Ana HogasaeHHH BTopH'Hoir BMHCCHH ona acerAa 

ocTaeTcm napanJleJluon marnnTamm arunamm H0.7151. MInnem, oxpyntanacL AHa-
claparmoti, HoHBoamorneilHamepaTh TO.711,110 l'oH Ha MBMellb, a He Ha Tpy6ity 11.7IH 

rpacjinTosylo nnastiparmy. 
HonnapncTanancrecnne mninern/ mexamplecnn nonnposanncL H ORH-

nkaancs Tpnx.nopaTanom, cunpTom H Hp. MononpiacTa.nnwriecnne Amman non-
aeprannca TORBKO eaeHTpononHportHe. lioacHmrgneHT pacumaeHHH, HoTopmil 
HpeacTaBaHeT C06011 "MCA° aTOMOB, BE16HTLIX HanalonkHm HOHOM, mown 6LITE. 

paccnnTan Hurons' 113 nonnoro aapana HOHOB, gocTHraiorgHx mmneHH, H 

noTepn B Bede. 
Onpegenenne nonngecnia pacnmnaemoro maTepnana B paanninnax nanpa-

anermanx 6lano cmenano c nomonwo ocaangeHHn aTOMOB map( Ha mai -rem:acne cTen-
mumble 11.11aCTEDIBH, onpyinaronkne mranens. Ho yawn -nem:no Baca 3THX una-
CTIEHOR mown 611Th pacciumana OTHOCHTeJlEdlafl FITITCHCHBHOCTB BMHCCHH aTOMOB 

megH B paanrrunox nanpannennox. 

DRCIIENIMEHTAJII)HLIE PE3YJILTATM 110 PACIILIJIEH1110 
110JIIII-CHICTAJIJIWIECK011 MEAN 

Hoa0Ougueum, pacnbtaeitua 

1£030H1HeHT pacinonenna 6ron namepen gam megn, 6om6aponpyemoci 
aglow/gm aapainerunamn nonamn He, Li, C, N, 0, Ne, Na, Mg, Al, Si, P, S, Cl, 
Ar, K, Ca, Cu, Zn, Sr, Zr, Cd, I, Hg, H Ti. Ogaano He acerna mo}KH° 6iono nony-
qina Haaenumie HeaHmliHm naH aToro noadAnaknerrra. B HeHoTopmx cayaafix Ha 

rannierin o6paaciaanianca cnos, . npensucTimniannunl paciminearno. 3To npeinge 
acero OTHOCHTCM H nonam TeX anemenToa, KOTOphle 06pa3yloT 0,10H1,  yurolignalle 
OKHCJ1M, mule, Han Mg, Al, Ca, Sr H Zr. Ho H Holliza niacnopoAa o6paayIOT Ha 
nonepxnocni rony60ft Hanel. Kor)a mega 6om6aponpoaanaca Honamn 3THX ane-
memos, noadAirinnenT pacruonemam 6ron acer,na again, HMBRBM, a nnorma name 
yaeniarmaancm Bee rannienn. OH onaaanca 'nue ogeHa HH3KIIM H B cnylae 60m-
6apniapoann nonamn C+, npn BTOM Ha HoHepxHocTH &IA o6napyinen ogena Taep-
mmit cnoll mem yrnepooa c memmo. Orieria HH3KFle noacliclingnenTio pacnioneinam 
upn 6om6apmnpotine He H Li* moryr 6mTa riacTlinno othacseHm o6pa3oma-

HHem HOBOIEHOCTHEL% caoes, Tan Han cnopocm pacimanenna 31BilfleTCH CTOJII 

HH31tOrt, rITO He MOBCOT nolncypnposaTa CO CKOpOCTMO o6paaoaanna OKEICJI0B. 

B onmTax c 6om6apAnpoanoil Si*, P+ H iamb HaAalonvix HOHOB ancop-
6nposanaca Fla ma:menu, Torga Ran gam HOHOB npyrHx anemenTos HHHaHnx cae-
nos 6om6apaHpyangero maTepHaaa Ha mamma He 6aino HakneHo. CTporo roHopH, 
HpH onpeneaeHHH Ho344HHHeirra pacrmaeHHH caegyeT r1HTIIIBBTB, 'TO oono-
apemerino c mania° pacinanneTcm H 6om6apAnpyloinnii maTepnan. TITo6ra nony-
REITS o6ocnoaannyio noupaany, neo6xooiamo anam, Kamm o6pa3om anempennme 
gacTanio caoaarim B nplicTannngeencali pemeTne, H CB513L meingy napameTpamn 
npiacTanna H HoacgFakHerrrom pacumneHHH. °Amax° KoJngecula ToHDopmaHHH, 
Itmeionkeika HO aTomy aonpocy, ne)_kocTaTotmo, noaTomy Talille nonparinn He 6mail 
cnenailm nytt A.1151 onnoro 6om6apniappornero allemenTa, 'Tome Mann. 

3nanenno noarl inHenToa paCIITILTIeHRS1 BBB npyrrix alleMeHTOB B 3ann-

CHMOCTH OT aneprini -gamin naino na dear. 2-4. 
man nprnioil alIFI HOHOB He moineT 61ITb 06141CHOH noriepxaocznaim 

aarpmanennem Mann naparan pTyTH. 

37204 na0emua 

Hpn 6om6ap7iapointe memn nonamn Ar+ n T1' namepanaca aaanciamocTa 
noadjx1innnenTa pacnunenrin OT yrna naAeruim npn allepriam 20 aae. 
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0 	5 	10 	15 	ZO 	, 	25 K3o 

(1) n r. 2. 3aBacHmocis Eo341(1ErnHerrra pm:a:manna [magma MIlmerin 

npH 6om6apgrrpoime voaamE Nt , Net, C1+, Art, 	npa naneruna Ex 
no Hopmann OT arrepram HOHOB. 

X cornacHo Heilsenity. 

H r. 3. 3aEncEmocm RoacHnigHerrra pacurnnerran menaoit mannerrE 
npH 6om6apprporme Horranra Na*, 	Pt, St, Kt, Cu* 

npa nanertHrt HX no Bowman OT arreprax norms. 

(1) H r. 4. 3arnacEmocTE. HoaltrInnraeura pm:I:Emu:am Mepaoir MHIEWHH 

npa 6om6apprporme mamma Znt, Cdt, Hgt, Tlt npH naneHHH 
FIX no Hopmann OT aneprHa Home. 

B 3TOM caymae o'ieHb BLICOKife Hoecl4nonenTm pacnianeHnn 6man nonrienm 
JAJIFI HOHOB T1 npH nageHiln nog yrnom, OTRIVIHSIM OT 0°. liplieme Ha c Hr. 5 

35 

30 

25 

S 20 

15 

10 

5 

0 

CD H r. 5. 3aancEmoem Eowinintumerrra p.m:anemias mennorr man:tem( 
OT yrna napalm npH 6om6appmporace norramE T1* H Art H auepraz 20 nae. 

nonygenm npH °Ai:tom anameann anepron. rfpn 6onee H113HWIC anepronx aaBH-
CHMOCTb 	pacnmaennil OT yrna necHonboo memme. 

Yziweoe pacnpedertenue pacnbtAxeatozo atamepuarta 

YraoHoe pacnpegenenne, Hamepemme B pa6oTe [3], monceT 6mTr, onlicano 
mocEnycormoit. I43 npnilegennmx Ham mmepennii cnegyilyr ;Asa omiloga: 

-SO 	 0 	 SO 
A° 

rto H r. 6. Yrnoaoe pacnpeneneram pacrannaemort Mann npH 6on6apnapowte 
Hoaam:a Art npa arreprint 20 sae. 

Yron naxeuzFi 50°. 

a) pacnpegenenne coopee cooTileTcTilyeT 	raycca, mem ilocnny- 
tonne; 

6) pacupegenenne ocerga cilmmeTpilrmo oTHocilTeni.no nopmann H noilepx-
Men' milmeiln game npH nagennn nog yrnom, OTHIPHILIM OT 0°  (43ilr. 6). 
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0 	15 	30 	45 
Nan nagemta, omcciumbiga 

d
embni an mopmanu, 

ape 

Z a r. 7. Koa(1)4)arkaeaT pacumneraia AJra 
irpaaa (100) megaoro apacTaaaa, RoTopmfi 
aosopammaarca Boxpyr aaapasaeaaa 10111 

B 113100KOCTE rpaaa. 

0 	15 	30 	+5 
U20/7 madman, omcmummeaembui om mopmanu, 

?pad 

Cri a r. 8. RODC134BInlleHT paciminem awl 
rpaaa (100) megaoro xpacTaaaa, xceropai 
nosopamthaeTca Boxpyr aarrpaaaeaaa [001] 

B 11710CROCTII rpann. 
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DROIEPHMEHTAJIbHME PE31,71bTATIA 
)1311 MOHORNICTAJUIlitlECR011 MEALE 

Kong Ouqueum pacnurtertus 

lioadiximmeHT pacnmaeHHH moHoHpHoTannos meAn HamepHaca npft 6om-
6apArtporme HoHarm c 3HeprHeil 20 roe H npH nageram arum n0 Hopmaam 
6hia puler( 8,2 Ana rpaHHHpHcTanna (111); 3,2 Ansi rpaHH (100) H 2,8 AniT rparat 

(110), B TO apemH Hart Ansi nomutpucTaanwrecHon MC) H upn Tex ace yen0B1131% 
OH paBHHHCH 6,3. H3 DTHX peayaLTaTos BHAHO, tITO Hama npH THEM% BLICOHBX 

9HOprHFIX HOHOB MOHOHIMCMHAFFLOCHBH cTpynTypa HOBETXHOCTH coxpaHHeTcH 

H nocne AHHTOHLHOil 6om6apAllpornm, as 'Tema HoTopoit C HOBepXHOCTH B pe-
ayahTaTe pacmanernaH yAanHacH CJIOH nopmma 10 mm..m. 

37204 naoeumm 

B ATOM cnyqae TaHate HMOHOCL 3HatiHTOHIDHOO oTaHHHe OT pe3yabTaToH, 

no.nyqemahix 	noningaHeTaannqecHoft meAH. HMeeT aaaHenne, OTHOCHTBALHO 

HaHoit OCH HoHopaHrumeTca HpncTana, iiTO noATBepainalor cluir. 7 H 8. B o6onx 
cnyHasix Ho344nrmeHT pacumaerma HamepancH npH 6om6apnrcporme HOHDMH 

c aHeprHett 20 moo. Ha cDnr. 7 HpneTaan apamaeTca orHocHTeahao OCH [011], 

a Ha (Intr. 8 — OTHOCHTORLHO OCH [001 ]. Pe3yaaTami, npHsenemme Ha (Dlir. 7 H 8, 

CHeHyeT cparmarb c peayahmTamH g1111 noamtpHcTaanHHecHoil meAH (CM. (1)11T. 5). 

HOHIPIOCTBO axellepHmeHTaaMILIX ToReK Ha (1)111'. 7, BHHH110, HenoeTaTORHO 

H HO HODBOHHOT HccnerkosaTh TOHHy10 CTpyKTypy, Halt BTO MOH(HO CHOHDTb, HOHb-

ayach c1)Hr. 8. 
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Yerweoe pacnpeaertemue pacnbtAxemozo driamepuarta 

Yraoaoe pacnpeneneHHe 6mno HamepeHo c nomommo nonoro cTeHaHH-
Horo mapa. HyHoHnanaeT Ha ma:mem. Hepea oTriepcnie B mape. Mamein MOHTH-

pyeTca B neHTpe mapa. OTHocHTeasHym Tonnumy menHoro CJIOH Ha aDepe onpe-
Hangar' no JIaHHETM HaMepeaaa ee upoaparmocTH C nomommo ItioToaaemeHTon. 
TOIHHHHD CJIOH B oTAeahrunx To‘max 1103B0.11HeT paccHHTaTh OTHOCHTeabHyRT 

HHTOHCHBHOCTI, pacnmaeHHH HacTrm B 	 HanpaaneHHHx. 
liorna 6om6apARpoHaaach rpaah (111), Ha cTeHnHHHom mape Ha6nloAanuch. 

uHTHa B Tpex HaupaHaemmx [110], HoTopme He connaganH C rpaHwo, Hatt Hotta- 
Salo B omaTax Benepa [4]. OartaHo 61.1HH o6Hapyacerul uHTHa TaKate B Tpex 
HanpaaneHmax [100]; HX HHOTHOCTL COCTDBHFLTID npHmepHo noaosimy ELTIOTHOCTH 

TurreH B Ha:mammal:1x [110]. HpH 6om6apAHposHe rpaHH (100) uHTHa Ha6mo-
Aa3IIICT, B men:apex HanpaHaemmx [110]. Han acnepiameHTaahHo noHaaana 
corm [5], yraoHoe pactmeneneHne He HamemieTcH npli HanpaHaerumx naAeHnn 
nyma, OTHIVIHMX OT HOpMaBH. 

3A1C.T11011EMIE 

3HcnepnmeHTaniahre pe3yahTaThi H.H0X0 cornacyroTcH C sno60n Ha cyme- , 
cTayronmx Teoplin HaTonnoro pacmaaeHaa. TeopHH npoxontAeHHH Hama( amco 
nax meprnii Hepe3 BergeeTHo, Aamiag BopoM [6], 6aaaa ucnonhaosaHa AaH Toro, 
HT06bi pa3o6paTICH B OCHOBEILIX uponeccax, Immo:iv:Ex MOCTO npH pacnNJIeHHH 
[2]. B paccmaTpHaaemom AHana3oHe aHeprnia momeT 611.Th HcrtoabaosaHa moAeah. 
H3anktoAencTHHH THepmax ccDep. am moAenh He nprrmeHRma Aaa cTommoseamli 
c paccennEeM Ha manme yram, HO nocHonhxy upH TaHrtx CTORRHOBOHHHX nape- 
AartHaH aneprHa HeaeaHHa, OHH gaff npouecca pacrnmeHHH He HBHMOTCH cyme- 
CTBOHHIAMIL 

Ho-BHAHmomy, Ha pacnuneHHe BHHHIOT TOHLKO Te CTOHHHOBOHIUT HOHOB 

B HpHcTanaHHecHoft pemente, HoTophre Hp0HCX0HHT B631H3H lloaepxaovra (TORERO 

neprune cToaHhoseHHes HOHOB). Alm HacTlin, cmemeHHarx r3iy6oHo nog nosepx-
HOCT1310, HepoHTHocTs AOCTilateH11 noHepxHoeTH H nocaegyromero pacnIIJeHBH 
04eHb maaa. BepoHTHocTh CTOHHHOBOHHH HoHa H63IH3H HOB013XHOCTH o6paTHo• 
nponopipaoHaaima X — cpemleil Anyme nyTH cHo6oAHoro npo6era upH ynpyrax 
CTOHHHOBOHHHX. 

MaitalmansHaff aneprnR, nepegarmaR r[pH uepaon CTOHHHOBOHHH, parma 

4  M1M2   E, 	 (1) 
(Mi-EMO 2  

rge M1  n M2 — aTomHme Baca COOTBeTCTBeHHO HoHa a aToma mamerm; E — map-
rHa HoHa. 

HpH CTOHRHOBOHHH, HOHO6HOM CTOHnHOBOHHTO Taexku% obep, paaHoae-
poaTHo npHo6peTerme aTOMOM mrHneHH Juo6oft auepraa OT 0 HO T Yraosoe pac-
npeAeneHne HacTHA, ocao6oackearuax H3 RpHcTananqecHog perneTHn IIpn yjlape 
HoHa, He 3aBHCHT OT M1 H M2. 

B nepsom upH6aliaceHHH monmO npHHHTL, *ITO no3OraaeHT pacnunerma 
npouopnHoHaaert HeanquHe arteprHH, nepenaHHofr B HenocpeAcTaermoit 6.11H3OCTH 

OT nosepxHocTH minneHH, BJH 

M1M2  E .  

IIpH najkeinur noA yraom Hennume sHaRemite gamins cBo6oxioro npo6era 
HoHa B nepasrx aTOMMAX CHOHX paano 21, (E) cos rne — yron naAerauf. 

TorTka. 

= 	 
1 	M1M2   E S K (E) cos I) (M I + M2) 2  

S 
. (E) ( 11/11. -F-  M2)2  

(2) 

(3)  
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1,4 

1,3 

1,2 

1,0 

as 

SAt 
0 8 

x
Ar* • „ 

o +0 

Zg *  
• 

* + Cd 
a I • o 	 T1 *  . 0 

ts  
,, 	 0 

+ 

SO 	 100
m 

150 	 ZOO 
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rge K 	trocTogmErag, xaparrepHavomaa gaHHuti maTepHan mmuenH (110.11H- 

RpHeTanalmecitoft). 

HpeguonaraeTcH, TITO B036TH1911H0 Hp0HCX0/IIIT B HOBepXHOCTHOM cnoe 
MHIEWHH, 113 RoToporo DMHTTHpylOTCH pacubmemme aTomts, uprmem TIHCHO 11% 

TrpouopgHoHanrsHo Bearmate nepeuarmoti aHeprHH. PauHyc CTORISHOBeHHH B mo-
uegH Taepumx Opp AJIR aRpaHHpoammoro noTeHTLHana momeT 6IATT, BLITIHCJIeH, 

coraacHo pa6oTe [71, 113 ypaaHeHHH 

	

ao 	
III 	

z1Z2e  
(4) 

	

(4/3 + Z2
2 	
/3)1/2 	C E0RE' 

rue E' — 
 M2 E (de); C — HOCTOHHHaf1; ao — 
mim2 

X10-19  ac); Zi, Z2 — aTommde Homepa nom H aTOMa MIIIHeHH COOTBeTCTBeHHO; 

e — anememapumii aapHu (1,6.10 -19  n); Eo —  uHaneRTplodecRau uocToRHHaa 
Baxyyma (1/9.10-9) a• cen le. at. 

BBITHICallB R, mcoRHo pacG'IHTaTh cpegmodo unruly cao6ouHoro upo6era 

= 	I 	[m], nR2no  

rue n o  — HHcao aTOMOB RpHcrannirlecRoff pemeTRH B egmmage o6a,ema. 
13mrmcnemme aHaHeang Roa4)4mgHeirra pacumnemm meuH upu 6om6apuH-

poaRe HoHama pm:La ogemenTos gaim Ha 4ntr. 9, rue BenHtuana K 6tana upriTurra 

10 
E 

CD H r. 9. PacseTabie aarnicamocTa KoaeFclawaeaTa pacam- 
J1011:1311 OT aaepraa Trpa K = 1,67 • 10 -11  mlae. 

pm:moil :31,67.10-n .H /3e, TITO uaaago HaHay'Imee coanaueHHe c aRcueplimenTom, 
a C = 1. BHu 3TH% RpHaux, oco6e)mo ugH HeRoTopmix anemenroa, cornacyeTcH 
c aRcuepumercranaErmimll uammmH, ,rro uouTaepacuaeTcH )Hr. 10, rue Hal:Lamm 
oTHomeHHH ammic.nen-Horo Ro34)4)ifgHenTa pacummeHHH K H3MepeHHoMy gaff HOHOB 

pawn/tumid maccm. 
PacxoggLeHHH mentuy TeopHeit H aRcrLepHmerrrom riacurrato moryr 6miTs 

061.01CHBHBI uorLymeHHHmH, cgenaammH upH uocTpoeHHH TeoperTmecRoit mogenn. 
3ammmearale aRcuepHmenTagmme maximum unH 6onee nerRilx agemeirros 

.tworyr 6MTb 061,51CHHIC61 TOM, nTo 113-33 o6paTHoro paccesmusT HOHOB 6011b111HH- 

158 	 B. Yexopenue uonoe u uonnas 6om6apaupoexa 

CTBO CTOHHHOBeHHifl uporicxouHT y uoaepxHocTH, H u7111 9TH% anememoros CT3HO-

BHTCH cymecTsegmam paccesume Ha manue yrnm, RoTopmm web upeHe6pera-
noes. 3am:dm:Lemma aRcirepHmeirranT,Rbie aHaqeHHH AnH 6onee TH)Reamx HOHOB. 

moryr 61.1Tb o6T,HcHema Tem, TITO yaesgrrunmeTcH MICH° CTOZBBOBeHlIf1 B6HH311 

HoaepxHocTH, nocRonmcy unmra HyTH cao6ogHoro upo6era B BTOM cnyHae-
HeaenHxa. Hpegnomermaa mo):Lens upogecca pacumneHHH monceT 
peaynwram, Hoxaaaanme Ha 4)Hr. 7 H 8. lio34)4adgneHT pacimneHHH °Rama-
Baena MHHIIMMBELLIM B TeX HanpaaneHmix, B RoTopmx RpHcTana upoapaHeH, 
T. e. Beamca Amnia rryTH cao6ogHoro upo6era HoHa, H maRcirmaneH B TeX 

Hanpaagelmax, B RoTopmx RpHcTan HeupoapageH, T. e. mana unmia Try= 

01) H r. 10. 3aaseaaa oTacenemaii pacseTaoro H aacaepamea- 
Tanbaoro Koac14111F,HeRTOB pacraaaeama B aaBBCaM0CTH OT 

maccia lama. 
X 5 7C98; ± 10 708; 0 15 roe; ❑ 20 me. 

cao6ourforo upo6era HoHa [8]. lipncTana II0B0.11bH0 MOUES TaRate B Haupaa- 
neHHH [111], 6onee upoapageH B Haupaanerum [100] FL erge 6onee upoapageR 
B HaupaaneHHH [110]. 3TO COOTBeTCTByeT H3MerleHHIIM 3HaT19HHHM Ro344H-
gHerrra pacumaemm. PacHeT aToro RoadAligHenTa pacraaneroTH B 39BHCH-

MOCTH OT upoapa.qHocTH Bali ILTIOTHOCTI1 yuaRomm Holm He uponegeu. K034)- 

C101111B9HT pacummerma noamtpacTaaaasecaoit meun pacTeT B 33BHCHMOCTH OT 

yrna HaueHma ana=nnear:,Ho 6micTpee, TieM aTO cneuyeT 113 (Dopmpat. Ho ganHoit 

TeopenmecRofi mouegH Henb311 HaiiTH yraosoe pacupeueneHne pacumagemoro.. 
maTepHana, nocRoamty He HccneuosaTt mexaHHam Bo36yatueHrod, a Aga aToro 
Heo6xou11mo upoaecTH Am:OammnlH.1e aacnepameami C monoRpHcTannaNH. 

Ilpll iorReaue 

XOTH B RaHHoti pa6oTe He upecneuosanaca gent, rtposegeHHH Hccnegoaarnati 
upumemrreamlo x HoH,Homy uartraTenio, HeRoTopme Baugme ammouTa Ha Hee-
MOMHO cuenaTs. Ha 4ntr. 11 Rasa 3913HCHMOCTI. canocHTegancrit apoaHommmli 
noTepH maccmi meunoll minueiTH OT cRopocTH Holm upH oglaHaRomoift oorgeft macce 
Rancgoro BHua HOHOB, 6om6apuripoaammix meunylo mlimenm. A6cona0rame 3Ha-
‘10MISI apomonHoro yHoca 33BHCSIT oT yraa HaueHHH. Moacno upeglionomum, TITO 

9TH apaame HMeIOT aaanornsamil BHA H ullfl gpyrnx maTepHanos MH11101111. 

ECJIH 11pHHHTb, TITO g.11$1 HOHOB paampnrmix anemenTos Ha OHORTpOHL1 MOH-

aoro usHraTena uouagaeT panHoe OTHOCHTeHbH09 BOHITTleCTBO tiacmg, TO MOH(110, 

 BBH9TID, )rro C TOT11{11 apengH ymeHLTHeimu pacmaneHHHupeunonnrrenbsee B Rase-

cTae pa6cgero Terra Hcuonhaoaam THateame affemeHm. Ong 3T11% HOHOB HO3(1)- 

 ()HrmenT pacmaneHHH mune, Ho upH ouHHaRomx aHageHHHx THrH 11 aagaaliont 

pagHyc aTOMa Bogopoga (0,528X 
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ynenaHom manynace noaHoe MICRO HOHOB meHame. Rpliable &cm pacermTaHm nO 

ypaaHeamo (4); B peaynaraTm aHeceHa nonpanna, nonygeHHan nyTem Hposej{e-
HHH  npHacal =tepee TOIIKH CDlir. 10 (namthrma Ana Ar* npelle6peraaH). 
OcHoaHan riacTa 1(pm:tux 43Hr. 11 HaxonwrcH.HHe ancnepHmeHTansHoro nHana-
eoHa aHeprHil. He ITHBOAFITCH Tanace namrue nJ151 oileas maaux mace HleHls 

0:1:0 H r. 11. 3aBacamocTI, oTaocaTeameal no'repn neca mejimoi 
Nauman OT cnopocTn nonce Trpn ognaamonoft o61IJeit macce Ma- 

Aalorgero memecina. 

HH3KHX 3Hepufft, HOCKOJIBKy B 3TOM cnytme COMEHTOJILHa cupasenausocTa upn- 
MelleMISI ypaallemin (4). 

A6comoTHylo Beni:trimly apoaHH megH upri nagemny HOHOB no HopmaaH nem° 
HOJIrDITI, M3 3THX HpsBbiX, Tait Rax H3BeCTHO, 'ITO RODCI1(DB411eHT p.m:anemia 
HoHamH menH Him cnopoeTH 100 mu icen paaea 5,2 amoduluon. 

Ilocnoaany paa5poc Totlen Ha Oar. 10 cocTaBaHeT nplimepHo 10%, MCORHO 

oacHnaTs, trro TOTIHOCTI. aaHHISX 4:111r. 11 6ygeT Toro we nopagna. 
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BBeAeHlie 

Z. M. Twit 

Ilpo6nema ilefrrpaaHaamm nounoro nygna B Kocmmiecnom npocTpaHcTae 
HBAHeTCH, no-minktmomy, HaH6onee cepaeaHoit C TOrlICH apenza npamuinHansHoti 

ocyrnecummocTH aaempocTaTwiecnoro HOHHOPO AnHraTeng. 14MOHHO noaTomy 
6onitmaH liacm nonaanos Ramona:0k nombepela(HH nom:en:nem. TeopenrgeotHm 
a ancnepHmewranamgm accaenosarmam HeirrpaaHaamm. 

ilTo61.1 oaHaRomnra HecnenHamacTa C npenmeTom HccaenosanHil Ham:ni-
l:Hero paanena, npanto paccmoTpHm cymecTao upo6aembi HeitTpanHeanHH. Roc-
mmiecmitif Ropa6aa C Hommim ;:n3HraTenem 6yner anenTpumecna aapaacaracH, 
eCnH HOJIH‘leCTBO nonmwomax ero IIOJI0)KFITeJIBMIX HOHOB H oTpHnaTenaHux 

'roma 6rIeT paaammum. B 9TOM cariae Bum:km:ale He6onamoilt CO6CTBOHHOft 

aaenTp•lecnoift emnocTH xopa6an ero noTeHnHaa OTHOCHTOJIBHO HoHnoro Hyrum 

6yger HOBLIOIaTLCH, "ITO HpHBeAeT K Boaapameamo HOHOB x nopa6mo H ymenbme-

HMO THrH. Onnano npo6aema HeirrpaaHaanma aanantmeTcH He CTOJIlatO B Mom-

neHcatum o6tnero Tone MOHOB, CKOJILICO B nomneacanm:t npocTpaHcTseHsoro 
sapana B amxomngem nyane. Ilona Taxan nomneHcanHa He 6pTeT nocTarHyTa 
IIO nparmeit mepe B muponHx HOHMIX ILFIKaX, HecnomneacHposamndi npo-
crpaacraemulli sapan 6F:(eT coanaBaTs aonaaaHme eaenTpmiecnne HOAK, KOTO-

pin o6ycnoa}rr cymecTaeHHoe aameanerme HOHOB HaH )(ante BoaapameHHe lax Ha 

nopa6na, XOTH o6TTJHa aapsi) mina H noreHnHaa nopa6.aH 6ynyr ocraaaTsca 

maammH. ,Ikpyran, HO 3KBHBaReHTHaH npenuapnefi TpanTonna COCTOHT B TOM, "ITO 

peaynarnpylonnTit 3apx:k 6ygeT HaBOAHTL HiraymiposaHHadt OTo6pa7Kemmuli 

sepia npoTHBouoaoacHoro anana Ha sHenmeit npononarneil o6o.aorine nopa6na 
coanaaars cHam, Topmoamame HOHIA, a cnegoaareaaHo, camnalonme Tary. 

06artino B nariecTse cpencraa Am" HeilTpaaHaanHH MOHOB pacemaTpHamoTcH 

3nel-upon-LI. CJIOHOIOCTI, HeilTpaaHaamm HpocrpaHcraennoro aapaga aaexTpoaamkt 
o6ycaosneHa raamium o6pa3om maaort nearrammi oTHomenna mace enenTpoHos 

HOJIO21(11TeaBHBIX HOHOB (Hauptamep, HOHOB neaHH). ECJIH HOTOK 9J1eKTp0HOB 

Hanpaanen anon', nputa HOHOB, TO B COOTBOTCTBIIII c ypaaTtemaem Hepaapam-

HOCTII ILTIOTHOCTI. TOKa B 3TOM nyuce 4J0.7121tHa pamEurraca nponertenemno 
HOCTH npocTpaHcraeHHoro aapana 9BeKTpOHOB Ha MI CKOpOCTI.. llpH 3TOM 

Hetirpaarraankra o5aTero Tona a upocTpaucTseHHoro aapana cnopocTH eaewrpo-
HOB H HOHOB AOJDICHIA coanaAara. Hpa upanTmlecnH HHTepecaux auageHmix 
ynenaHoro manynaca eneprHn anenTpoHort, cooraemaymnan not"( cnopocTH, 
Olta3LIBaeTCH meHee 0,1 se. BeeneHHe Taxxx ccononHaixt) alIeKTp0HOB B Hommit 

!Trion npencraminer onpeneaeHmle TpyAHOCTH. 

°ARM) HeT Heo6xopnMocTn B TOM, vr06u HOTOR DJI0KTpOHOB connanan no 

HanpaaaeHmo C nyucom HOHOB. Heo6xonumo alma, vro6u cocTaamnomaa 
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cxopocTH noToxa aaexTponon, napaaaeamian Hormomy nynxy, commgana co 
cxopocTmo HOHOB. 3TO HO3BOaffeT paccmoTpem pHg meTogoB gOCTMEOHHH Tpe6ye-
Moro nepememllHaHHH 3aeHTHOHOB H HOHOB, HCKalCigalODHIX TpyTkHocTH, canaall-
HMO c HIDKOHHHefl #X0.7I0AHLID> 3.nexTpoHon. B HCCJIOA0BaHlIFIX Ham:mu:Hero 
pa3gena paccmaTpuBaaocb coraacoBaHne cxopocreft aaempoHoB H HOHOB xax 
c uomommo HanpaBaelmoro nrixa 3.3exTpoHoB (HaupHmep, nonepe=man Hmxex-
Him 3.TIOHTp0HOB Rna HanpaBaeaHe EX 110 cuHpaaBHum TpaewropHnm Boxpyr 
HOHHOTO "Irma), Tax H B caynae IICHOJI1.30BaHHFI cTaTHcumecHoit COBOHDIHOCTH 

anexTponon, Tenaosaa CHOpOCTI, HoTopmx MO/KOT 3HaTIIITeabH0 upemmaTs CHO-

pOCTb HanpaBaemioro gEaiteHHH. Baum npegupHrotria HOIMITHH aHaaHTlineutH 
paccmoTpem Taxa CTaTHCTHrIOCKHil cuoco6 BBOAa aJIeHTpoHoE. 3TO MOSICHO cge-
aaTI, HanpHmep, Hexogn H3 pememm ypaBHOHHH Boamkmana, 3anHcaHHoro 6e3 
yneTa CTOaltHOBOHH11 gafl eTarkHoHapHsix ognomepHoro H TpexmepHoro carmes, 
npH aagaHHH COOTBOTCTBylOIRIIX rpampaHmx ycammil Ha nosepxHocTH aeTaTenb-
Horo armapaira maH Hfe upH nomortm meTogoB marHHToraammnammtH, ecax pac-
cmaTpHBaTs #gaBamme* HaK pe3yamaT mimpoB3aHmogeficTBMI =mmHg. 

liccaegyeTcH Taxme BO3M0a(HOCTI, 3axsaTa alIeKTp0HOB maaoil aueprHH 
B uoTearmaamrpo BIMy , coagaBaempo an6o upocTpaucTBeEmsim 3apHgom HOHOB, 

all6o nocpeacTsom CO OTBOTCTaylOHHIM o6pa3om cupocimaxposammx 3aexTpo-
goB. Taxoil aaxBaT 110qTYI HOH36eaCHO HIJHBOAHT H HeirrpaaHaamm HOHHLIX nyq-
ROB B aa6opaTopmax yea0BMIX 3a eneT BTO1HPIHIIX DaeHTp0H0B, Bsi6HBaemmx H3 

CTOHOH RJIH o6ycaomaeHmax HommanHeizi OCTaTarIHOTO rasa. OgHaxo C0BCCM He 
oneangHo, 'ITO HCH0a1,30BaHHO Taxoro aaxBarra He «llepenocHT» upo6aemy 
TpaaHaagml xyga-all6o BH313 HO noToxy OT mecTa 3axBaTa.. B Hamm:Emil paagea 
BIVII0geHLI Taxme pe3yabTaTal TeopeTffnecxoro H axeuepHmenraammro Haylle-

HER nporkeccos aanoaHeHHH H OCB060acaeHHH OT 3TI0KTp0HOB TaKHX aoBymex, 
a Taxme couposomgmormax 3TH uponeccsi Roae6aHHil. 

Ily6aHxyemme pa6oThi (xax TeopeTwnemme, Tax. n -3xcnepHmeHTaasume) 
xapaxTepH3yBaTcH 3HarIHTeabH0 60aee BLICOKIIM ypOBHeM HO cpaBHemno c ripe-
asigyarsmH pa6oTamll B 3Toft o6aacTH. OgHaxo npo6aema IleflTpaaKaaHHH eue 
Aaaexa OT pa3pemeHHH, H y6egHTeasmax a0Ka3aTeabCTB ocymecTBHmocTH Heo6- 
xogHmoil KomneHcanim npocTpaacTsemloro 3apHga B xocmHnematx yCa0BHFIX 
MOHCHO omugam uoxa TOJIbHO OT COOTBOTCTBylOIDHIC aeTHI.IX HCHBITaHHII camoro 
HOHHOro amiraTean. 

YPABAEHIIII H ITAHIFIHME YC.TIOBIDI 

Teao maccsi M s  c noBepxHocTmo S (upeguoaaraeTcH, ITO uosepxnoms 

FiBaKeTCSI Hgeaamaam uposomunzom) HcnycHaeT Raxoe-To HOJIKqeCTBO DaelfTp0HOB 

H HOHOB c oupegeamummH cxopocTamH, 3TH aapHmeHasie =lacTnusi upHBogHT 

K BO3HHHHOBOHRIO H pocTy upocTpancTBeHmax aapsmoB, B 3HatrIlTe.lIbHOit cTe-

Herm Bamnomux Ha TpaerropHH Bcex -gamin-A, a 'mime K noaHpkmaHHH noBepx-

HOCTH, B pe3yavraTe -ger° cHasi, geiicTi3yl0mEte Ha Tea°, oTawnamTcH OT CHa, B03- 

HHICAIOIHHIC B caynae HcnycxaHHH ognax Hefrrpaammix •nacTHH. 

gems xacToam,xx pacneToB aaxamaeTca B BilsoAe BmpamesHH gna 3:wand"' 

cymmht CHIT, AeficTspoukrix 
Ha Teao upH Ramp:1BH upocTpancTBeHnoro 3apnga. 

Ansi 3Toro cl]ynxrcHH pacupegeaenHH aaemponoB f e  Boasmem B Huge mapanceHHH 

18 (r, v) d 3  rd3v, 

oupegeamomero 103aHrIe0TB0 aaexTpoHos B aaemeure d3rd3 v 06sema el)a3oBoro 

upocTpanana c RoopmmaToti r H CKOpOCTBIO v. AHaaommHoe Hapax-cm:me 3ami- 

c&BaeTcH H gas" HOHOB. YpaBHBHRHM H , xoTopsim ygoBaeTBopsnoT f e  H fi B cra- 

PacHeT Bnusimig HenonHoTm mellTpanmBagmm 

npocTpaHCTBeHHoro 3CIPBAC1 

B 140HHbIX paKeTax (Tpexmeplikat cnriculi) 

0. Poc 

B pa6oTe aaeTca Tpexmepraai pace pacupeAeaenaa apocipaucTsemaoro aapaAa s6na3a 
goaaoti paxena H sagsmaa aToro sapaaa Ha Tary neTaTeabaoro aullapaTa. liC2COHH HI cgcTesua 

cosmecTamx ypasaeaaii, OHHCIABHIOBVIX HHOTHOCTH TlaCTHH (HOHOB H 911BHVOHOB), paccma- 

TpasaioTca Tara, o6ycaosaeaaaa nepeAageil xonwlecTsa ABHatellaa gepea xoaTyppoxTcaocmim
Asa 

- 

caoro xopa6aa, H ammo% «oTo6pameassix* (aaAyAaposaaasix) can. ilccaeA  
‘TacTasix cariaa. B uepsom aaexTpoil al H ROHM aaatexTappoTca B ApoTasorwaosmilax aanpasae-

aaax; so BTOpOM — B oAaom aanpasneaaa. Tara B Ramsay' cariae cpasaasaeTca C aommaanE.- 

sok (T. e. nosca-aTaaaoll 6e3 yaeTa spocTpaacTseaaoro aaparka). 

BBEAEHHE 

BoaBman pons upo6aemsi upocTpaucTBennoro aapsma gaff paxeT C TIOHHLIM 

ABHraTeaem oTmenaaam. erne B pa6OTe 11.1Tyamirepa [1]. HecmoTpa Ha o6rueupH- 

forme mHeane, 	aTa upo6aema 3acayamBaeT cepse3Horo HayneHHH, AO cero 

Bpemeim oneHB Hemsoroe cgeaano 	ee pa3pemeHHH. TeopeTHnecxne Hccaego- 
Hamm 6sum orpammeBsi ogHomepHmm aHaalmom, a axcuepHmescrsi upoBogH-
macs npH Heco6mogeHHH rpananmAx IlpaBga, upH axcuepHmenTax, 

uposoglimmx B Baxyymuoit xamepe, Tpygno HMIITHp0BaTb rpammune yCJIOBHH 

6ecxonennoro xocmHnecxoro upocTpaHcnia, cooTBeTerBymm;He peanBHomy noaeTy 

paxemi. B Teopenmecxom HccaegoBaHHH TpexmepHoro caynaH, pe3yasTaTsi 

HoToporo HpHBOASITCH HIDEO, aBliateHHe aapHmemmx macTim ormaaBaeTcH TaK 

Hananaembim ypaBHeRReM Bo.amkmaHa 6e3 yneTa croaxaosermii, wro HBaHeTcH 
xopomHm upn6aHmeaHem gag naaamm °nem, manor?' UJIOTHOCTH. 

(1) 

11 3axaa NI 48 
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tv • V,. + 	F8 •17,,} f e  (r, v) =0, 	 (2) 

f v•V,.-1- 	Ft• V ol f (r, v)-_- 0, 

rge M — macca Hona; m macca snempoua, a Ft H F8  — cHnu, geficTaytontHe 

COOTBeTCTBeHHO Ha 140H H 311eHTp0H H onpegenHemme B CBOIO arlepei11, HoTeartHa- 

nom sp. 
3TOT HoTeHHHan ygortneTsopHeT ypaartemuo HyaccoHa 

V 211) = 	4ne d3v [fi (r, v)— 1, (r, v)]. 

Clans' B ypaaHeHHH (2) ortpegenmoTca Halt 

F 1 = — eVcp — ms  T, 

Fe  = + eV IT 

B 3THX ampaateHHnx M, o6o3HaqaeT HonHyto maccy HocmxqecHoro Hopa6- 

a T — ero THry, T. e. o6atyto cyMMy acex cnn, j_teitcTityloHatx Ha paHeTy. 
BTopoft =melt Hpaaoft qacTH ypaaHermft (5),H (6) 06ycntasnen Tem, r1TO Hama 

cHcTema HoopgitHaT mecum caHaaHa c ycHoptHontefica paHeToft H He stanaeTca 
HoaTomy ItHewtHanaHoft cHcTemoii oTcqeTa. Ognaito IIpanTHqecHEx pacqeTax 
3THM qneHom upeRe6peraloT, Tan Hatt ycHopeHHe oileHa mano. Tara orpeA{ensIeTcR 
anegytoutHm ampaatertHem: 

T= 
2 
 dS • Vq)(rs) Vq)(rs) — d3v dS • vv 	(rs , 171+ mf,(rs , v)J. • 	(7) 

Heptaaft 'Snell B IIpaBOi 'IacTH aToro ypartHeHHH xapaitTepHsyeT Hsmene-

HHe Tnrn, o6ycaoHneHHoe HOIDIpH3artHeft o6onoratH Tena upOCTPHIICTBHHHLIM 

sapHgom. BTopoft =Lull ecTa HonHoe 11071H‘leCTBO gmaatelma, nepegaaaemoe -gapes 

HosepX11OCTb H o6ycnoanermoe acemx, 'tax HpkixogHar,Hmxt H Teny, Tait H 1101111- 

Amiga/An ero, qacTintamli (r s  — Hoopm/HaTa TWIEH Ha nosepxHocTH Tana). 
npHHe][ellamx aurae yparateHHil, HoneqHo, He) ocTaTormo HMI HonHoro 

pet:Hamra; HX anegyeT A011071HHT13 rpamonimmt/ ycnomulmn 

0 gJIFI r —> co , 

= a Ana r = r 

ft==fe==0  HPH r 	v --> co . 

Ha HosepxHocTH Tena ycnosHH, HoTopmm nogqmEream ti)ymaxua pacHpegene- 

HHH, C710/11Hee. EcJIu n — eAHHIP111131171 BenTop HopmanH x 110BePXHOCTII, 11071041M 

Tenbalaft, Horga Hanpaanen BOBHe, TO upegnonoatetme o HoaegeHHH cf)yHHHHit 

pacHpegeneHHH Ha HoaepxHocTH moatHo aamicaTb B intge 

f (r3, v).--1) 1 (r s , v) ):(n51 V. n > 0, 

f e (rs , v) = (r v) gJIH V•n> 0, 

164 	 -B. Hetimpaimaalfus 

rge 1171  H 	sagaHHate cbyruatim Hoop:a:man:a r 8  H cHopocTH v. 074H8.110 

HpH v • n < 0 4.137HICIIIIII pacupegeneHHa HellsBecTuat. BHA .(Ipy11 64Hrt fl .31  

HpH v•n < 0 onpegenHeTca pemeHHem camTemst CBFIBEHHIAX HaTerpo-gmHoepea-
Huanamix ypasHefulft (2) — (4). BL16op 'mita cltyHttEtHR 	H 1172 B ypasHeHHax 

(12) H (13) He EHOJIHe HpotassoneH. OHH A071E11111 HOATCHHFITIDGH Ye71OBH10 

liaseticTaa anexTpwqecHnx TOROS 

ds•vilh(rs , v) d 3v = dS • v* 2 (r8;  v) d3v. 	 (14) 

B upoaegeHmax qHcaeHtumc pacqeTax Teno HpHrillmanoca HmeIoIltwM cflopmy 
c(kepla (cm c)7orypy). B ceDeintqecHoli cucTene HoopallaaT c rpaalumEama 

CHeTema ItooptuniaT, upHasiTaa B qaeneamax pacqeTax. 

yC710BHFIMH, He samittcautHmH OT asnmyTanbytoro yrna 	qHcno rcepemeromx 

ymeHaraaeTca go gayx, H ypartHeHHe Boast:walla, onHcmaatorgee gaHatefate 

HOHOB, uptamttmaer ;mg 

r 	a , ve  8 	1 F 	Mog 	a  
L vr ar 	r ao 	

( 
* 	r 	av, 

--r 
1 
 - — (Fe 	

M 	 ctg 	f (r, 0, vr , ye) =-- O. 
True ) 

±_r_v 
r 

	

Vt 	v) =4 1 (1 + cos 0) ca(vr–vro2– .8 

	

I2 	v) = A2 (1 — cos 0) e-13(4+4 ; 

2-ft cnyqaft 

VI  (1.8 , v) = A 1 (1 + cos 8) e-a(vr- vro)2-av8 , 

a = A2 (1 + cos 0) e -0(11+4)  

B 1-M cnyqae 	11 JleKTp0H13.1 nottmgatoT HosepxHocTs Hopa6nH B Hpo- 

	

HI:: 	v) 

THBOH071011111131X HanpaaneHHax. Bo 2-m anyqae qacTHraa gamic -Fru'. B ogHom Hart-

pap:let:am. Rpome Toro, B o6oHx carmax pactipegeneHHe qacTma; Ho cHopocTstm-
THHHOB0e; ajlexTPOH0B 0110710 Hynettoil cHopocTH, a gJISI HOHOB — 0E0710 

HHoHapHom (He aaHHcHatem OT apemeHH) carme, SIB711:110TCH ypartHernra Bonag-

masa 

(3) 

(4)  

(5) 

(6)  

(8)  

(9)  

HOCTOHHHESI a HensaecTfia, HO moateT 6LITb oupegeneHa npH yCJIOBHH, 

HOJIHI4r1 sapag Ha HosepxHocTH Tana paaeH Hynto 

dS• Vcp 	O. 	 (10) 

KpoMe TOPO, Cl/yH11111111 pacupegeneHHH gonatras ygoHneTHopHTE. cnegyloarxmt 

Tpe6oBartHam: ( 1 1) 

(15) 

AHanorwqmoe HmpaateHHe moateT 611Tb sartHcaHo H EAR anexTpoHos. 3geca Fr, F 0— 

ttomnoReErna CHJIIII Ft  B pagHanbHom H TaHreHrtHant,Hom HanpaaneHHax COOT-

BeTeTBellHO; aHanorwqao v,. H V — HOMII0IfeHT131 cHopocTeft B paglianbaom H Tan-

remtnanbHOM Hartpaaneroxax. liaymtHHH y 1 H 1172 upegnonaranHca 

caegytoignii ann: 
1-ft cayqait 

(16)  

(17) 
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CHOpOCTb /7,0  oupegeaaeTca ycnopinonnim nanpnateanem HOHHOPO 1CTOI1HHHa. 

Ann npoaenemmix traCaeHHLIX pactieToB 1) 6man Br:Apart'," caeAylomme 81[mi:inn 
HOHCTaHT, BX0AH117,11% B ypaimenne (16): 

vro  = 3,7.106  ex! cen, 	 (18) 

11TO COOTBaTCTByeT Ann HOHOB imann ycaopmornemy HanpanceEtaio 10 3e, H 

a = 1,6.10 -8  cen2  c.u2 , 

= 2,2.10-15  cen2I cAt 2 , 

'ITO COOTBeTCTByeT TeMnepaTypaM neann 500° H aJIeKTp0HOB 1500° K. 
PmAnyc cep 6Lin TipininT painimm R = 100 cat. Ycnowle pasencTim TOHOB 

Iypaanenne (14)1 gaeT 
A2 = 3,9.10-6A 1 . 	 (20) 

Hpn IMOTHOCTH Tona j [Ata I cat2 ] limeem 

A 2  = 7 > 3.10 -7  . j cen21c.se 	 (21) 

B pacgeTe 6maa npimanTsi 3Ha5ieBHSI j, paBHIIe 10 H 20 atalc.O. 
HuTerpaposamie ypaBBeuHir ginnneHEIA (2) — (4) Hp0H3BOAHJOCb meTogom 

nTepagnii. llogcTarioana nepaom ripn6anntenan npennoaaraemmx mawienlifi 
I:ma'am:ma:fa p npeapaumeT ypawlemin (2) H (3) B .onnefinme nnOepennnas[brime 
ypainienna nepaoro norwnta. 3TH ypasnerinn pemaanca mmaenno. lionygen-
Ewe cDynnniani pacripegenennn aaTeM ncnoabaosaanci, gan inrrnacnennn npanoli 
4acTiai ypaariennn (4), noTopoe 6mno peramio gag naxong[erinn 6onee To=nimx 
3HageHHil noTenanana, HCHOJIMOBaHHBIX aaTem cnoaa B ypaaneminx (2) H (3) 
npa immoral' ypainienali (5) H (6), B peaynbTaTe -.Taro 6man noJIy'IenhI Jimmie [Dyinc-
AIM pacripenezenan. Tai ne HTeparkaa ripoicomnanno:. go Tex mop, noaa coxpa-
aagocr. aameTaoe pacxoatgenae C ripegiagyakam peayavraTom. B pac'IeTe 6117111 
acaogbaosamiza caegyloricae acxognme umwalla noTermaaaa: 

1-ro caplaa 
(pi (yi 61 cos 0)  r ( R ) 

	r 
( R 

) 
3 	yi  

L r  

ARS{ 2-ro cay'IaM 
3  

= yi (1+cos0)[(-)1,) 2  ( 1:) + 

rae 
= —0,333j [eg. CGSE], 

6 1 = 0,72j [eg. CGSE]. 

Jlento y6egaTbca, 'ITO 3TH 11.0TelitcHainal ygoaneTsopsuoT ycaosmam 

(10). 

JIHTEPATYPA 

1. S tuhlin g e r E., Proc. 5th Intern. Astronaut. Congr., 1954, pp. 109-119.  

Ihicnemble meToAm pacgeTa entionig 

HenonHoTbi HeATpan143C114101111 np0CTpaHCTBeHHOrO 

3apsma B IIOHHbIX paKeTax 

II. P. Hu6odu 

11pHaogaTcH anropaTM =imam:tor° pentealla cTanaonapuori aanana, nocTaaneamii 
PocoM 1). HaTerpanmme ypaznealte, caaamaammee imontocTa gacTan a HoTeHgnan, pemaeTcH 
meToTkom nocnenosaTenmilax HpH6nuntemiii. 

OueHHHHaa 4:lopma saratcH ypasHermit 11.110THOCTK s itonemmx paaaocTax canrynapna 
cnyqae, HorAa pagaananaa cnopocTE. paana Etym. lloaTomy micnearnali pac‘ieT upaxogaaocb 

BecTM 11p11 IIOCTOSIIIHOR INIOTHOOTH TpaeitTopall gacTan. B nepaylo cmepear, onpegenanacb  IIIIOT- 

HOCTb BEIXOXVIERMX TpaexTopaii Ea nocaegoaaTeasnocTa ccI3epasecnax noaepxaocTert, a ancl:lop- . 
 magaa o TpaenTopaax, noTopme BoaapaukaloTca, nocainanacr, Ha sanommiatortkee yeTpoilcTso, 

a saTem acnonLaosanacr, gag ycTanosneHHH nnoTaocTH Tama sosspanimx TpaeHTopHil Ha 
nocnenoHaTenbnocut Tex um HosepxHocTeil. 

Pacuelm HpoassomInHc}. Ha matanHe Tana IBM 7090 EDPM. HpasogaTca apemil c'IeTa 
Ha ogny aTepanmo. 

BBEAEHHE 

ihicnernme peinemle Tpexmepimil sanwnt o B.TIHHHHH Herm:mom' neliTpann-
aannn ripocTpaimmennoro aapw[a B nonnoti panne, cc opmynaposaanoft Pocom, 
uposonnnocb Ha mainline IBM 7090 EDPM. IIpH yripoinalommx npegnononcerinnx 
o Opp/memoir cope paneTm H ciammeTpian OTHOCHTe.abH0 nonnpnoll oca am[wia 
MOSEOT 6aITb 3m:n[0mm C Tromoinsio lienspex nepemennmx cDaaosoro ripocTpan-
CTBa (S, 0, v, w) B MIOCKOCTH HOCTOHHH011 goaromi, rge s = in r IR; r — pannyc-
BeaTop; 0 — noganroTa; v = v,. — pmpownaian cnopocm H w = Ve — onpyat- 

Han citopocTs, aamepertaaa B aanpamenaa BoapacTaana 0. 
113/CTb fi — 14110THOCTID HOHOB B Torino eDaaosoro npocTpaacTaa, ymnoatea- 

Eau Ha r sin 0, a fe  — cooTancTapornan Bennimma Ann a.nexTponcni H nycTb 

9 — noTenrcaag B Torino unocaocTa (s, 0). TorTka am[mia onncmaaeTcn 
1) ypaBHeHHeM llyaccona 

02,F, 	,32(p 	aq) 
-Tsr as + 	-Ectg° 

C rpaHH'IHLIMH yaowninmn 

a:4 (s, 0) = ae (s, :)= cp (co, 0) = 

rt 

cp (0, 0)=K, 	St-1 ,=0  sin 0 d0= 0; 

(19) 

(22)  

(23)  

(24)  

(8) — 

(1) 

(2; 

  

npocTpancTnennmit sapng oripegenneTca ampantemitem 

1) Eonee nonpo6no o qmcneHnux pac'IeTax cm. cTp. 166 HacTcunneti HuHrx.— IlpuM. pea. 
Q —4neR exp s 	(f — f e) dv dr.v; 	 ( 3  

-OD -CO 

1) Cu. cTp. 162 HacToHatect HHHrH.— lipu.n. pea. 
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2) yparnieHirem Boar:a:warm AJIFI IIJIOTHOCTH HOHOB 

Of 
	

of 	al 	al 
v a7  w T9,7-1  + a 	b 	0, 	 (4) 

rxe yotopeHHH a H b onpexeamoTcB raapaateHHHmH 
e aq) 

a-- - Tf -w-± W 2 , 

e aT  
b= - w -vw 

H peraeHHe xoToporo nommureTcH rpaburaHomy ycaobmo 

1 1 (0, 0, v, w) = R sine (1-1-cos 0) e-a[(v- vc) 2±w2] ; 	 (6) 

3) allaaormgraam ypameHHem H rpaHwarimmH ye.TIOBEIHMH x 131 IIJIOTHOCTH 

anewrponos. Bizapaatemie xJ151 Tarr{ O‘IeBHAHO H mach He II1JHBOAHTCH. 

tIlICJIEHLIBI11 METOJA 

HpH pemeHHH 34ka-qn meTorkom nocaexobaTeabbibix ripH6.3Hateradi Hone-
3aeT cxH3b ypartHemar JJIH noTerarnaaa H riaorHocTeri riacTHR ,repe3 ripocrpari-
cTbeimmit 3aprix. Mar ripocaermm 3a xoxom paageTa Ha npoTHaterum orproil HTe-
paarm. 

HycTb KOopAnHana HOCJI3A0BaTe31bHLIX cclieprvreCRYIX nosepxaocTe n 

s = jh, j = 0, 1, . . . , a arreir 0 = kd, k = 0, 1, . . . , K,rge Kd=n. Aony-

CTHM, (j, k) 3Harreime noTeramaaa B yaaax centir (jh, kd) IIJIOCKOCTH 

(S, 0) x.1111 garmoro npH6ararteHHH. B 3TOM curiae TpaexTopHH HOHOB moryT 6bITb 

oupexeaeHis .gricaeHnum HHTerpHpobaHHem ypartHeraiii 
Hycrb T (k), rxe k 0, 1, . . . , K, 6yxeT TpaewropHeii, Hcxorkankeri H3 

TOrIKH P (0, k) c HoopaHHaTamrt (0, kd, y e , 0) B 433.30BOM npocTpariarbe, C HJI0T-

HOCTIA0 f t (0, kd, v e ,0)1R sin kd H nycTb P (j, k) c HooparmaTamH [jh, 0 (j, k), 

v (j, k), w (j, k)1 6yxeT riepinam nepecerremtem T (k) c nosepxHocTimo s = jh, 
ecair Talmo irepece=reime cynlecTsyeT. HartoHea, ripearroacorrm, 'ITO cocTabaeHa 

Ta6aHaa 3Harierinift f i  AYER TpaexTopHir, upoxoranaxx ‘repea [jh, 0 (j, k)], C Rom-

noneHTamir crtopocTH Iv (p), w (q)1, 6JIH3xHMH Iv (J, k), w (j, 101, gas' Haat-

xoro k =0, 1, . . . , K. 
IlpeAHOJIOSKYIM, 'rro cynrecTiveT Taxate To'n(a nepecerienHa P (j +1, k) 

TpaexTopmr T (k) co caexyronreit ccl3eprrgecitoir HOBepXHOCTb10. COBOKyIIHOCTI, 

TpaexTopliii, npoxorkankrix -rrepe3 Toraty [(j + 1) h, 0 (j 1, k)1, c pas.iargairma 

Iv (p), w (q) ] onpexeaeHa n riporkoameHa o6paTHo xo nepece=reHHH C j-rinopepx-
HOCiblO, a BeJIHrIHHBI f t  Ha 3THX TpaexToprurx trolly -gear:a HHTepuoaarbireil Ta6- 

J111,1H131% 3bia,reHnift f t  gag j-ii norsepxHocTH. 
ECJIH Tpaewroprin Ho3HpanraeTcH o6paTrio, Tax, ,ITO TOrIKH nepecerreHrtri 

T (k) C (f 	HOBOWCHOCTWO He cyrxecTiveT, TO Torata HTopwrmoro Hepece- 

=rearm T (k) c 	rtosepxHocTbro momeT 6hITb HafaxeHa, H Ta6ainka artagebillii f i  

AAR TpaexTopHii, ripoxorauglix B6JIH3H TO'IJIH BTOpEr1HOTO nepecerreHHH, onpe-
xeabieTcH cnoc060m, iroxo6HEIm onacabaromy Hume. 

IIROTHOCTH BAOTIE. BbIXOAHIRHIC TpaexTopHil TIOJACMITLIBMOTCH TaKHM ate o6- . 

pa3om Hag xantrkoro k H ARK nocaerkoHaTeabHoro parka nosepxHocTect Ho Tex nop, 
Hotta camn BeJIH,THHBI riaoTHocTeir He cTaHyT maammH. IIJIOTHOCTH BAOJIb BX0- 

gsnivix (so3HpaTHmx) TpaexTopar oriperkensuoTcH aaTeM o6panteHHem onHcaH-
Horo Brame cnoco6a. PacrieT MIOTHOCTeit aaexTpoilob HOJIHOCTI310 aHaaorwreH 

nprixerkenHomy. 
lipocTpaircTBeratrair aapbrx B xaaaroir Tomte Ij h , 0 (j, k)1 , co3Trabaembrii IIyrrxom 

TpaexTopHB, MOateT 6bub norrcrarTaH npocTbrm TIHCJI3ITHIIM HHTerpHpoBaHHem 

HO Beek csexenHori B Ta6aHiry COBORDIHOCTH 3ria.gerutti 1 1 , TOJII3K0 3TH arta-ge-

l:MB Heo6xorkHmo ymHoaarTb Ha HOWINDHHHeHT sin kd/sin 0 (j, k), ytillTbmaion:(Hii  

.168 	 B. Heitinpanuaatfust 

nonpaillty Ha rkonroTy. HpocTparicTsebarbril sali); B ymax CeTRH (jh, kd) onpe-
g0JIIIBTCH aaTeM Hareprioniumeti. 

"YpaBHOHHO HyaccoHa Tenepi, moateT 6Mm BHOBb pemeno c aTHM 3HatreHHem 
npocTpaacTseHHoro aapn)a; Tartrum o6paaoM HarixeHo pacripexeaeHHe noTeri-
HHaaa B caexyroakem ripH6aHateHHH. HoTeramaa Biapaacancsi B Brake cymmu 
(Pt + (1)2, rge (1) 1 Pememle ypasneHHH HyaccoHa npH surnacaerrHom ripH6aHate-
111111 xJ131 pacripexeaeHHH npocTpaacTberworo 3apn)a, yxosaempsnorrkee orro-
poxHomy rparaviricomy ycaoinno K = 0, a q)2  = K exp (-s) - peraerate ypaH-
Rearm Jlanaaca. 3Harrerare K momeT 6mTb aaTeM oupegeaerio H3 rpabarquoro 
yCJI0Blin ripH s = 0 

K=  1 (• 
2 	

d
as 

cpi 
8=0 

sin 0 dO. 3   
0 

Ana penreHHH ypaBHBHM1 rlyaccorm HcnoabayeTcHo6brgirmil peaaitcarkHoHubril 
meTork. 

HHTerpaa, onpexeabllonburi THry, BLDTHCJIBeTCH TO.lIbRO HO AOCTMEBHI131 Ma-
ar& panarraza meacxy nperkbrayrraim H nocaexponbum ripri6arrceinmmri. 

PA3MEPM /1 1-1EIIK11 11 BPEMII C'IETA 

OcHomayro sacTb maimumoro HpemeHn 3aHrimaeT oxemta naoTHocTecr Ra-
cTHH. Tax Hart ypartHeima, onHcarsaioame IIJIOTHOCTH HOHOB H DJI3HTp0HOB, ATM 
xabibioro pacripexeaeHHH noTeHrkHaaa He3aslicHmm, OHM moryr pernaTbor 
nocaerkozaTeabHo. Rpome Toro, oxHospemeHHo Heo6xormmo rbepaarnaTE B na-
MFITH HaHabre JIHmb AJI51 OAHOR nosepxHocTH. ECJIH P - RHCJI0 pa3JIH.IHLIX 

parmaabirmx crtopocTeri, a Q - 'IHCJIO pasairmarax oxpyammx citopocTeir, HCHOJIL-

3y101QHXCH B rtaxtraiii Ta6abure, cimnarmort c Toratort [jh, 0 (j, k)] B HJIOCKOCTH 

(s, 0), TO o6nbee norkaeatanarx orrHospemermomy aanommiarrino 3HarieHrfi 
naoTaocTeir f i  (HJIH f e) 6yaeT pasHo PQ (K + 1). 

ECJIH Heo6xoxHmo paccmoTpeTb (J ± 1) nosepxHocrefi (j = 0, 1, . . . , J), 
moateT BO3HHKHyTE uoTpe6Hocra B 06pa6oute JPQ (K + 1) TpaexTopHrax cermeH-
TOB xaa Hbaroxbuirrix TpaexTopHil H CTOTIbKHX ate cermenTos xJ131 HxorarigHx Tpaex-
TopHii HOHOB H 3aexTporroi3, HTOFO 4JPQ (K 1) pac,reTos. Orkria Taxa paC'IeT 
AJIHTCH nprimeprio 4 ducen. 

Hambrrb mannutm THUS 7090 HO3BOJIKeT lIpHHHT13 caexporurre 3HarIeHHH: 

P = Q = 21 H K = 30. HpH BTOM martcHmaabnoe KO.IIHROCTBO ogHospemeHno 
yaepairmaemmx B HaMFITH saw-ward/I H.TIOTHOCTelet He HpeBJICHT 14000. ECJIH He-
06X0AIIMO BLITIOJIHHTb pacrieTra ripHmepHo xo J = 50 (nprt ATOM 06Hkee 4HCJI0 

y3J10B CeTKH 6rbeT OK0310 700 000), TO Ha pac'IeT orkHori Hrepairrur T pe6yeTCH 
ortoao 3 talc. Ha npaxTrute moacHo BeCTH pacrieT c 6onee xpynHori centott xo Tex 
lop, norm ri He 6yxeT noarreo xocTaTornto xopomee npH6a 	ar{ Hatemze A noTeH- 
gHaaa, H awns Ha nocaexriefi CT3AHH Brieent 6onee naoTHyto centy xaH °KOH-

,TaTenbuoro yTo‘ruerara peraeHHH. 

( 5 ) 
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O npmmemmmocrm ypaememmg Bonbgmama 

6e3 rista coyAapemmA npm PICCIleA0BCIHM14 

meiTtrpanm3a4mm mommoro nywa 

B. K. P. Yomcou 

Pfigom aBTOpOB (CM., Hanpumep, [11) 6Limi upegnpuorrig 1101ILITKEI Hcc.ne - 
gonaTb up06nemy HeriTpammagui Humor° nrnia npn cammx paaarrulux pap-
inaioninx npegnonoixemanx. Tax xax 3Ta npoonema ganneTcn, no cyniecmy, 
aagageii MHorHx Ten, cumumaix xyaoHoecitHmH minamn gamalogeficumn, To 
ogemigHo, 'ITO ace 3TH npH6nEnteHnige 110CTaHOBECII He cnoco6Hai gam FliPleTO, 

'Tome HarecTeenHoro npencTannemin o nonegemin clap/am/A pacirpegenemia 
B xollerniom cTukHoHapHom COCT031111111. (B OT.7111.114e OT cayan, xorga gomunippo-

ILVIMH 1113713110TCH CHafil 6.nain(HegeticTum.) 
1103TOMy B npaninnne FICE10, .ITO xoppexTmlii nogxog x gaHHOCI 3agarie COCTO-

BT B cocTannemin TO.11HILIX ypanneudi )133117Reilncl Ann 4:13THISHEIR pacupegeneum 

310110B II 3.31eKTp0H0B, a Tamme COOTBeTCTBylOEHIIX rpaniumax ycnonnii x BEIM 

• B OTBICKaH1431 TV1HEIX pengemiii. B 	 nonegeHlle nexoTopoil ClICTeMbl 

mHorHx Ten (3J1eKTp0HOB El BOHOB) oruicianaeTcn gnymn ypanaieHHnmvi anyB11.11an 

B claopme 

{4t- + 	[vj aaxi 	2 	(E (Xi, 0+ 

i=1 

Vi X B) • 	3
0 1 	D i , 2  (Xi , 	X„, t)=. 0, 	 (1) 

rge D 1 , 2  (Xi, 	X n , t) — d:toyfacrum pacupegeneHHn gag 110HOB (Himexc 1) 11 3Jielt- 

Tp0HOB (F1HaeliC 2), a X i  = (xi, vi) upencTaenneT RoopnnnaTy H CKOpOCTb 1-0f1 

riacTrn-Aig. Tax xax B HOHHOM genraTene cxopocTit HOHOB no cpanHemno co ow- 

pocTmo cneTa manag, monino npeHe6pe -gE, nexoToplamn marHHTHiamn 34):)(DexTamH 
Hcxam pemeHHH nputegeHnoro mune ypanaellna, Timm/Hm aamitHyTige opOnTig 

B ())a30BOM npocTpaucTne, a HmenHo dDldt = 0. CaegyeT 3aMeTitTb, TITO He 3a1313- 

cninne OT BpeMeRB pememig Tamoro ulna He onHcagealoT COCTORIEnn ncTHHHoro 

TepmogrmamargeCKOIT p unione MT, a caw pee COOTBeTCTBDOT meTacTa6Habnomy 

COCTOHH1410, xapaxTepHaporgemy cTannonapfuge cnoiicnia ClICTeMbl. B camom 
gene, nerito noxanam (Hcnonbnya Ancnepcnonnage cooTHoniumg), 1,1TO nnaama 

He MO}KeT gOCTIFib COCTORH1131 110;1.1111HHOPO Tepmouniamngemioro paBHonecHn, 

ecitB B Heti OTCyTCTBylOT CTOJIKHOBOH3151 (C11.111,1 6JInamene11cTann). 
Tax Ran Rae HHTepecyloT Tonizato 94Haexma itynoHonciinx imaHmogeiacTmift, 

MOnt110 nanaicaTh 
N a  

	

E (x i , t)= e 	ax i  ix i --xjj ' 	
(2) 

rge DITplIX o3HarmeT,111. 0 -gaol C Homepom t = j B cymme onynTen. 
Ann Toro tiTo6ara Et3 ypanHeHHH (1) nagnecTH ypannenne Boma-Amu/a, B ROTO-

pOM He ygliminaeTcH 3414exT cTommonennii, H OlkeHlITE. OTHOCHTeabily10 BanalOCTI,  

camllx CTOJIKHOBennft, yAio6Ho, cnegya meTogaixe pa6ong [21, oupe)AenHm HeRO-

Topym cl)ynxiAmo gag S Ten 

f8 (X1, ... X 8, t)=178  DdX s+i 	. dX n , 	 ( 3) 

npencTasanionwio ingpanieHne, B KOTOpom npoHHTerpHponamg ROOpniTnana 

ncex 4aCTIl OT S-ft nO n-ii. 
Bepa momeHT OT ypuniuma (1) 11 yurrianan, 11T0 D cHmmeTpziao x imaHmoaa-

mule Hoopgrt[HaT ;Aux qacTEig, Hoene HenHaurrenbrugx upeo6pa3onaHHii nonyuim 
8 	

e 	

8 

a 	 a 	1 	a 
[ 	E vi • a., • 	mi,. 2-J 8x,, 	 avi " = 

i=i 	 ,fr=1. 

nee 	 7' a 	1 
== 

2 	3 	ax, 1 x1—x,+, 	
dX".4.i, (4) 

i=i 

rge n — ILTIOTHOCTL .qacno-A. B npegene upH I x 1  — xj  I 	, T. e. B caynae unaamig 
s

rr  
Hyaena' 11a0THOCTII,KorgaNn V Beaillin, nem) noxanaTT., 'ITO f (;) 	/ (0)(X1 ,  t) 

icl 

1113.71neTCH pemeHHem ypunieHHH (4) upx ycnomm, 111. 0 f( 0 ) ygonneTnopneT 

ypanHeHmo 

[ 
	

v  • -07,— 	,,V) a 	, 	 fo) = o, 	 (5 ) 

rge 

E(m)= ne 1  r oax  ix  x , ) f<e)  (X', t)dX'. 	 (6) 

A 3TO mapanteHne 31BEfleTC31, IIo cyrgecTey, ypannenHem Bo.nanmasa, 3allItCaHHESM 

6ea y'IeTa coyikapennii, B claopme, upegnonteHnoti Bnaconram, H nocnya(Bnunim 
oCHOB02 g.an pacgeToe, uponegenHigx PocoM B 111160an 1) . TITO6b1 01131131Tb BI x13exTig 

JABOMMIX n Tporiniax coygapeulli, ygo6Ho pa3.1103KIITI, ypaimenHe (4) B pan IIO cTe-
neEnm HexoToporo 6eapaaMepHoro napameTpa, xapaxTepHaporgero cHay CW1311 

caegonaTenbno, noxa3bniaionAero oTHocHTemaiyio BaJRHOCTb. 3THX snaHmogeti-

CTBIlif. aTa KOFICTallTa CB3I311, 0 .4eBnAHO, onpegenneTcn nenzugioii anexTpArge-
calor° 3apsiga e, H monieT 615m noxaaano, iITO CAHEICTBOHHE,IM nogxognumm 
6e3pa3mepHum Romnneitcom, nponopmaoHanungm nexoTopoil HOZOMIITeZIEHOrt 
cTeneHR e, HoTopiaii monteT 6i.rrb cocTanneH 313 napameTpon rina3mm, SIBAcieTC51 

g = 1/[ n(0 /4ane 2) 2/21, rge /20 — cpegmin TemnepaTypa anexTponoe, 

a (0 /4ane 2) 1/2 — ge6aencxHii paguye. Tenepb pa3.7103101M ypassemie (4) B pan 
no cTeneHHm g. 3To mown() cgenam, min npencTaBHTL f, B (Dopme, ananorzumii 
pannontemno rpynn. Meiiepa 

is= IT i(Xi, t) +E [Ilfor„0]/)(A -,,,x,c, 04_ 
2=, 	p 

[11 f (xi, t)] T (X j, X3, X 1 ; t)+ 

rge nTopoik =men upencTannneT acInDeling napHigx, TpeTHil mnen — Tporungx Baur-
mogeficTHHA H T. A. (HanpHmep, P minsieTcn Roppenumormoil c)ysingHeil, ygonne-
Tnopmorgeii ypasHennio 1:13oximpa — Ilnaima, a P(X j , X 3) now:mica g; 

T(X j, Xh, X1)  nopnglia g2  El T. A. [3]. 
B uepnom np116anTROHHEE B ypanHeane (4) MO5KHO nOTECTaBHTI, siapanieHne 

gag f s , coxpannsi B HOM anInb 1 -i =men (WO COOTBaTCTByeT capiaio ypasHemin 
BonbiAmaHa 6e3 ygeTa coygapeamii). 

1) CM. cTp . 162 31 166 Ham:on:Reit imam— lipu.m. pea. 
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B caexpouiem upH6allaceHHH caexyeT HOACTaBIITI, 

is= 11 f (x2, t) + E [Br) (Xi, t)] P (Xi,  Xk; 1) 

fl coxpaHirra rinensi Hopsixxa g. HpexerasHH f B inixe cymmm f = /0>+ fo) , 
Mb! Hoarmm yparmieHHe cDoxicepa Haamia Hopsigica g, yriwriaaamume 

9434)13HT Hapimix CTORICHoaeauft. B upHHHHHe sTa npormxypa Ammer 6SITb npoxox-

'Nem citoxir. yroxim gaaexo x.11H yrieTa BJIIIHHHH cToaitHoBeHHil ace 6oaee BLICOKHX 

110pRAHOB. OxHaxo HRH oupexexeHHH OTHOCHTDALHOil p0.11H CTORICHOBeHHit B (1:oop-

mRposaHHEI IS011eTIHOCO cTaximHapHoro COCTOHHHII 4HOHHO-DIfearpormok miasma» 

B nruce xocTaTorlHo oxeRwri, Hearirmay HapameTpa g Ana 	 HaoTHocTei 

H cxopocreil HOHHOTO Hyrum. 1109TOMy icpwrepHem HpHmeintmocTH ypaimeHHH 

Boni:a:01331a 6e3 y'IeTa coygaperatil HpH II3yrieHHH HefirpaarmaxHH HoHHoro Hrixa 

suiasieTcH co6nioxeHHe yCJI0BH51 g << 1. B THIIHTIMIX J7,n$I HOHHOTO iontraTena 

carmax sHariemie TIJIOTHOCTH HOHOB cocTamnsieT 10 9  — 10'° riacTrai B 1 C.11,3 , 

cpeimmi TeMnepaTypa saexTpoHos, 	 HaxogHTcH B HHTepHaae 0,1- 

10 ae, 'ITO gaeT saw:mime g OT 10 -2  xo 10-6 . Caexosarreamm, ypaimeHHe Boatai-
maHa 6e3 rieTa coyHapernifi onlichmaer Herimmile i'l)H3HriecicHe caw-1mm cHeremia 

oloramiti uriox — saexTporo> C TOTIHOCTbIO AO 1% xasce Hpli Hauxyxmem corie-

TaHIIH Hapamerpos. 

JIHTEPATITPA 

1. Ramo-Wooldridge, Res. Lab., «Electrostatic Propulsion», Proc. IRE (Apr. 1960). 

2. Rostocker N., Rosenbluth M., Phys. Fluids, 2, Jsti 2 (Jan. 1960). 

BBEAEHHE 

B HacTomikell pa6oTe paccmanommeTcH Hpo6aema HeirrpaaHaaHHH 1IpoerpaH-
CTBeHHOr0 3apHika Hyrixa HOJIWISHT9JMHEIX HOHOB asexemmimH B firma saexTpo-
HamH. Tax Halt Hpit Taicom meToxe HeitTpaximaHHH ocym,ecTaxemie peicom6itHaHHH 
HOHOB C snexTpoHamH Ha HOCTaTOrIHO 6JIBaaax paccTommilx OT Hormoro 
raTeaH npexerasageTcH maaoseposiTHum, OCTalOTCH Asa sosmoacomax Hoxxoga 
K paccmaTpHaaemori Hpo6aeme. MOMHO IIOLUATaTI,CH ocrimer3HTL HeitTpaarmarmio 
aH6o 3a crier 6ecnopiigormoro xBinfteRRH snexTporn3H, o6ycnomeHHoro riporiec-
camll pacceHHHH, .71H6o opraHH3yH ynopiixorieHHoe ximateHHe, xeropoe goad H€ 
o6ecnermTh Heo6xoxHm3rio Romnencarimo upocTparieraemioro 3apaxa. 

B HaeaabHom carme Hiellareamm HOJI3TTIHTb ;pimp:Hama HoTox HeitTpaab-
Hort Haasmia C snexTpoHamH, 06aaxaionillim maaa sHeprHeit H 6e3 3HaraiTeabEmix 
icoae6aHHil. B TaKOM noToxe gsmiceHHe Daemrporwa HOCHJIO 611 xapaxTep cay-
rialmoro c HaaosieHHoii Ha Hero CROpOCTLIO ApeilcDa., paBHou eltOpOCTH HOHOB. 

CaexyeT OTMDTHTb, 'ITO B HOHDTIHOM vane Taxoe COCTOSIHHO 6yJkeT AOCTHPDTbC.51 

He3aBHCIIMO OT cuoco6a asexeHHH Daewrpoaos B 'Irma, Tax Raiz B pe3yabTaTe 
pacceHHHH yuopHgorieHHoe ABHHieHHe HapyrimiTcH H noTepli acxexcTime CTOJIK-

HOBDHHil npkmexyr K pacceinmo simprina saexTpono3. CyTE llepHoro H3 BO3MOHi-

HLIX HOAXOTIOB 3axaioriaeTcH B Holmium 0C3TIHDCTBHTI, DTO ycaosHe B Heuocpex-

cTaeHHon 6JIH3OCTH OT TIOHHOTO asHraTexii. Exam-Lim HperuiTeTimem B ATOM CJI3rTIDe 

HBJIHIOTCH maTemaTHriecime TpygHocTH TeopeTwrieclioro HCCJIDJA0BaHHJI HJI93MLI 

;lame B carme HpocTerimeia reomeTpHH CHCTeMLI HHatexxHH aaexTpoHoH. HecMoTpM 
Ha TO, 'ITO. paaHHTHe DTOTO MeToAa moncer B 1(OH9TIHOM egeTe upHsecTH x pa3-
pa6oTite upocTetimero HeikTpaxH33rioniero ycTpoiicTsa, Bp5i nH B 6xHatafimem 
6ygymem 6yxeT xocntrHyT AOCTaTCPTHIall TeOpeTmiecaBil uporpecc B aHaJIHTH-

TIOCKIIX HCCJICA0113H1131X B ATOM HaupaalleHHH. HpexcTaanHeTcH 6oaee BepOHT-

Timm, 'rro ycnex Taxoro Ho) xoxa JIDMHT Ha HyTsix 3MCIIepnMeHTanbHOPO 
xosaHHH. 

HellTpar1H301.41151 nylma KpyroBoro cegemisi 

H. Opeivt 

OnxclaeaeTcH meToit HeilTpanitaarum onHoponHoro 110 CROpOCTI4 11011110P0 'Irma Hpyrosoro 
ceteHHH, °cum:mime,' Ha 111171(01tIkall B Hero onemportoo, Awn:olefin:tee AsHatemte HoToptax npo-
RCX0AHT 110 cuHpanH Hnonb IlpH aHanHee Heo6xonHaftax ycnoeHil Taitok HroiteHrnail 
H Hocnegyiontero HoeeneHHH nratta ripennonaranocL, 	nepeoaarganaHo 11110THOCTI,  HOHOB 

B 113,4Be HenneTcH onHopogHok. RccnenosaHo Hosegearte HeilTpanHaoHattaoro nycHa B BaBli-

CHNIOCTH OT orart6oH B arta-set:num HoTeratHana HrotteHHHH a yrna lump. anemportos B 113T40K-

IloHaaaao, 'ITO 3TH orma6HH erzaameattyr panHanamae Hone6aHHH 'Irma c .sacToTok, Hgeoe ripe-
emutaionteii ‘tacToTy epanleHHa enettrpoHoe Hoispyr OCH 	 IlpH artanHae Honenemul 
Hyrum Ha 6WILBIIIX paccroiniarix OT aCTO4HaRa ecDcDeicria CTOBH0B01111.31 4aCTHa He paccmaTpH-
HanHcb. YcTaHoeneHo, gTo Hygoit pacxogHTcH cna6o, aCIIMEITOT1140C1C11 nprt6nuntastcb Ha 6onb-
miax paCCTOHMIFIX x HomuTecitoct ti)opme. IlpoeexteHo HccnegoeartHe pons Tertnosoro punnitertHH 
9.110aTp0H0B, BBegefUllaIX B Hrtott. IlottaaaHo, 4TO HameneHHH HaOTHOCTII anexTpoHoe Hpkr 

BLI3bIBBIOT xo3e5aima Haaansi B HyTite, HoTopme B CBOJO agepenb cnoco6cniyior 
upoieccy HeirrpanHaaHHH. 
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BTopoil nonxon, 3annionannnHiicH B HeilTpanHaanun aneuTpoHamH C yrio-
pflAO‘leHHIIM ABSIMIIHOM, HBJIHeTCH 6onee ;:kocTynaum ;Ann aHannTrinecuoro 
liccaenosamin. Pi:mom aBTOpOB (cm., Hanpumep, [1 ]) Walt paccmoTpeHm ynpo-
ukeasule moAenH, nocTpoeinme B ripeHe6penteHnn pacceHHHem. OCHOBHJ,IM 3a-
TpynHenriem B 6onsmnitenie BTHX HccnenonaHnit HBnBnCH yneT pacnpeAenemin 
uHateitTupyembix aneitTpoHou HO Tel:mom:am citopocTam, a mune pacripeAeneHHa 
HeH36entma upx 3MHCCHH aneitTpono3 C ropnnero uaTona. 

OnHcbmaembifi meToA HerapanH3aHHH ocHosan Ha monenH, nono6Hoil npHMe-
H31BDInMCH Ha 6onee paHHHX aTanax aHann3a. IIpH 3TOM uponeccm CTOJIKHOBeHHE 

-nacTun He ynnTbnialoTcn, paBHO Kau H TOT (am', iJTO ormcaHnoe ynopfinoneHnoe 
„IIBH3teHHe OJIeKTp0HOB B Ronne HOHHOB nOJIME(0 BbIpOKIITBCH B 6eCH0p3HOMHOe. 

OIIHal(0 TennoBbie CHOpOCTH anexTpoHos 6bITIH ynTeHil. 
BunoA, BuTenaIomna HO HacTonineil pa6oTTI, aaitnionaeTcn B TOM, •TTo B JTaH- 

Hbrli 	Ba1JHO 	 HeilTpaJIII3OHHH B HpHTIVIeCH033 o6nacTH B5JIH3H 

imixonHoro aneuTpona HoHHoro guHraTena. Ho-sHnHmomy, HetrrpanH3aHnx 
B aToil o6nacTH MOKIeT 613.1Tb ocynkecTnneHa npH HOMOIIIH ynopnnoneHHoro noTona 
31IeKTp0HOB. TaKOrt meTcon HeirrpanH3aHHH HOOBOJIHJI 611 HpOBOHHTb HCIIIITOHH3 

aaTypaux ginaraTeneil B HaityymHux itamepax H HaynHTE. nepexon OT ynopnno- 
neHnoro K HeynopHnoneHnomy nsmitenHio HeilTpanHayionntx aneuTpoHo3, 'ITO 

o6ecnennno 61a ocHoBy gag pa3pa6oTun aanonneHnoii CHCTeMEI HeiiTpankmanitn. 

PABHOBECIMIR PERCIIM 

OnHcbmaembiti mince meTon HeilTpanHaaHHH npnmemtm, Hoo6a1e roHopn, 
HOHHMM nynuam, o6nanaionknm oceHoii cHmmeTprieft. aneuTpoirm sHogitTcn 

B ii 'OK Taunm O6paaoM, nTo614 HX naHnteHHe npoHcxoniano no cluipanmium Tpaeu- 
TOInIFIM. HpH 3TOM ripoeuriHn cnopocTH JIBHIJeHHB 3neuTpOnos Ha OCb nynna 
AOJDfilla. 6EITb 6nH3Ka H citopocTH HOHOB. 3neuTponm HOJDHHIS BBOIIHTbC/1 C aHep-
THFIMH, 3HarIHTeAbH0 npeshimaionntmki TOHJIOBEle, H Tor)a B onpenenenHom CMIICJI0 

Tennosoe pacnpeneneHHe citopocTeii upH pacemoTpennn A1311)1(eHH51 cTanosnrca 
aecynxecTsemmm. T-ITo6bi HOJIFIHTI. HO.Tle, Heo6xoAHmoe nag opraHmagrm )1BIT-
nceHEH IIO cimpanH, Holum& nylon Hamepenno HeiiTpanHayeTcn HenonHocTmo. 
3T0 HplIBOHHT K He6onbrnomy pacxontgemno nynua, HO HHHalt He BJIIIKeT Ha ero 
viroBylo 044eHTHBHOCTb. 

HJI.IIIOCTpaIIHH 3TOTO meTona paccmoTplim HOHHEIR nynoit upyrosoro 
CeJOHHB - C nepstollananbHo onHoponnoti HJIOTHOCTMO HOHOB. B nepsym onepegb 
uccnenyem COCTOHHHe pa3HosecHn Heirrpann3oBanHoro nynua COBMeCTHO C Heo6- 
X0AIIMLIMII 

06o3HanHm Ha -gam:nip° 11.30THOCTI, 3apnna Hormoro nynua nepea g +. Beci 

3TOT 3apan, 3a itcunioneHnem HeitoTopoil He6onsmoil g02111 8, 6 -yneT CHOMIIMICH-

poeaH COOTBeTCTBDOIHHM nonlineeTHom 3apngo3 alleKTp0HOB Taunte pasHomepaoit 
IIJIOTHOCTH. Pe3yabTHpyloukan ILTIOTHOCTb 3apnAos B 3TOM caynae nep3oHananbuo 
onHoponHa H monteT 6bITb sarnicaHa Ran 

0= 6Q+. 

	

Hpennonaran, 	pacxontneHHe nynua He3HanliTenbllo, M03310 aameHHTb 
gecIcTBHTenbHyIO reomeTpino nynua unnannininecuoil H onpenenHTb pasHosec-
HMO xapaitTeplicTintH firma. Bo-nepublx, HCHOJIb3y3 Teopemy. Taycca, MOKIHO 

npHpaHHHTb o6rbemimiii HHTerpan peaynbTFipporITeii HKOTHOCTH 3apnna sHyTpH 
griaminpa panHycom r cooTneTcTriyiomemy noHepxHocTHomy HHTerpany. aneuTpn-
-necitoe none B rayccomil cncTeMe ennintrk paBHO 

E,=23-cpr. 	 (2)  

174 	 B. Hetimpanuaagus 

Hone HanpasneHo panHanbHo H ,nnHeilHo BoapacTaeT c r. HHTerpHpoHanHe oTpH-
HaTeasHoil o6nacTH AaeT noTemwan nyota OTHOCHTeJILHO geHTpa B BH)-ke 

( 3) 

Mbi npennonaraem, 'TO HeiiTpanHaaHHn ocymecTungeTcn aneuTpoHamri, 
ASSIntyntlIMHCH HO cniipanbnum TpaeuTopHHm. 3To nsunteHHe 3B.TIKeTCH uouneH-
TpunecitHm OTHOCHTeRbH0 OCH nynita. Heo6xonHman TaHreHHHanbsan cuopocTb 
anexTpoHos Kau ifpyHurvin panHyca cunpanH monteT 6bITb onpegenesa npHpaHHH-
sannem paglianbabix aneuTpunecimx CEn , neiicTuyiortinx Ha aneuTpoH, mexamane-
cuoit geHTpocTpemnTenixofi mine, Heo6xoAnmoil Ann nomepataHHn pasHosecHoft 
TpaeitTopHH. 3Ta. CHOpOCTI, pasha 

—2npe 
 r, vo = 	 (4) 

ri:ke e H TTE — COOTBeTCTBeHHO aapng H macca aneuTpoHou, upunem 3apng umpa- 
ntaeTcH oTpunaTenbsaam 	Heo6xonHman TaHrennHanbrian citopocTb, one- 
B14)1H0, Bo3pacTaeT JIHHefIHO C pa) nycom cuHpanH. 

Tenepb montno HaiiTH Tpe6yembie noTeHnHanu minteitr(HH, onpegenan Hanpn-
means', Heo6xopimme win o6ecneneHHH TaHreHnHanbmix citopocTeik, umpanteH-
max ypaimeHHem (4). B npennaraemom meTone HeilTpanmagHH aneuTponia HBO-

MITCH B yrnom inara 13, me sin p paBeH onion:learn° ancHanbixoii cito-
pocTH anexTpona K ero HonHoii CHOpOCTH. ITo6b1 H36entaTb TpyiplocTeii, csnaan- 
• C TeHHOBLIM n13117lieHHeM aneuTponoH, citopocTH 	 cpasHeHun> 
C alICHaJIMILIMH HOTIKIHEI &ATE, 60nbraHmH, noaTomy yron p 6y;:keT °nem, man. 

BcaencTsHe cnnpaiano cliopmia TpaeuTopHil IIOJIHOII CHOpOCTb DJIeHTp0HOB 

oTaHnaeTcn OT TaHreHHHani,Hoil Ha manyio HeannHay (1 — cos 13). Ann ne60nbumx 
3Haneardi 13, noTopme 6yAyT paccmaTpHsaTbcn, aTa paanaga HeananliTenbHa 
H y6uBaeT Rau Bean' HHa nepsoro nopanua OTHOCHTeabH0 p. B pe3yabTaTe MOKIHO 

nplipasHnTb Taurean/tam:alp° CHOpOCTI. o6nkeil CHOpOCTH. 

Onpeneann noTeHnHaniil nanteitHHH, Heo6xonHmme Ann co3namin cuopocTeii, 
COOTBeTCTBylOTHHX paHHonecimm TpaeuTopHnm, nonynHm supanteHHe 

(pt = — 2ner 8 . 	 ( 5 ) 

3To sHanenHe inkHoe npesmniaeT noTemman nynna Toro nte pannyca, Tan 
JTO yCJIOBIle H113(eICIIHH MOKIHO 3auxicaTb B Bilge 

qt = 2cp. 	 (6) 

IIJIOTHOCTb Toua snenemmix B Eynon 31IeliTp0HOB monteT 6biTb npnpainieHa 
TaHreHnHaabHoii MIOTHOCTII Toita 01331T1,-TaKH scnencTEHe manocTH yrna mars 13. 
Bmpantan IIJOTHOCTb Toua nepe3 nnoTHocTs nonontuTenbHoro aapnna Q÷ 

• mecicomileHcmposamaylo nom() 8 u npeHe6peran nnenamH 6onee sucouoro 
nopnnua OTHOCHTe.TILHO b. nonyrnim 

17 — 2ne 
 S i/2  s/2r mc2 

rne C — CHOpOCTbcseTa. Ran MIMI° H3 DTOTO paBeHCTBa, HHOTHOCTI, Toita alumna° 
3aBHCHT OT panityca. 

Ho impanterinH Ansi TaHreHuHaabHoii cuopocTH nem° onpenenaTb yron mara 
13 Nan cjiyinuvuo panHyca. Emit HOHHLIII HyrIOK COCTOHT HO HOHOB c sapsinom e t  

H maccoii M, TO CHOpOCTb Vy , itoTopyio npHo6peTaioT HOHM, npoiing paonoCTb 
noTeHHHanob V, pasha 

172eiV  
M 

Ann nOCTHIROMIJI paseacTua TOKOB B nynue aucHanbHan cicopocTb Melt-

Tp0HOB TIOJIKIHa. paaHnTbcst IIMOHHO aToii Benunime. COOTHOMellIde memAY vz 

(1) 

(7)  

(8)  
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c 	 I foy -ra• 	gory 

H vo paBHo tg [3. 3Ta Benwunia AJIH ouHoRpaTHo HonHaupoBaHniax aTOMOB paBHa 

tg  p 	MV  1 
n/1/8,2+  r 

IIpH maamx aHauelmax 13 monato cunTaTE., 'ITO tg [3 ti 13, H, caeuoBaTenaHo, 
yroa mara o6paTHo HponopAHoHanea paAHycy cuHpanbHoit TpaexTopHH. 

Pemomllpyn HonyuesHme Blame peaymaana, ynantem, 'ITO HeitTpaaHaamut 
aapnua monceT 6b1TE. ocyTHecTBaeHa BBeueHllem aaexTpoHoB C noTeHHHanom, 
B 2 pa3a 6ontranHm noTeratHana Hy -um, H yraom maim, o6paTno nponoplatoHant, 

HUM pamaycy HITHieltHHH. HpH 3TOM noApa3ymeBaeTcn, 	HHOTHOCTb Hormoro 

3apsgska. 	H peayarzanpytonkan HHOTHOCTIo 3apaga Q 3aTkamm H oAHopoulm. 

HauanaHan IIIIOTHOCTE 3apnua HOHOB Bia6Hpaaacs ouHopouHoii, Tax Han ;tan HOH-

RBI% ABsraTeadi HpeucTamunoT HHTepec Hyrum oAHopourcoll ILKOTHOCTII. OuHo-

poAnocTs pe3yaLTHpyloigeil ITHOTHOCTII aapnAa BuTexaeT H3 xapaRTepa noseuempt 
HoaonanenbHoro aapnua npn caa6om pacxontAeHHH nyuRa. HpHpoua Taxoro 
noBeuelmn monteT 61aTb aerxo o6wicHeHa. B COOTBeTCTHHH C panee nonyuemmun 

mapanteallem ABH paAmaabnoro aaexTpHuecnoro HORS cHaa, AeficTsynnuan Ha HOH. 

C pamatycom r, paBna 
(10) 

Tax Ran aTa eHaa uponopHHoHantaa r, ECHO, tiTO yeRopeHHe HoHa, a cne-

uoBaTeabHo, H panHye, uocTHraemmil TM 3a nexoTopmit ortpeAeaempilfi upomenty-

TOE Bpememx, HponopiTuonanbum paamycy HoHa B HauanbHani momeHT. TaaHm 
o6pa3om, pauHaabHoe noaonteHHe BCeX HOHOB B urine B Aammit MOMeHT momeT 

6LITE noayueHo ymHoncenHem FIX Ha'IaJIbHux paullycoB Ha Ro3e14HHHeHT ynuatpe-
HHA (pacxouHmocTH) a. Tax Ran Bee uacTH Hyrum paexounTen c °Alm H Tem ace 

RoaclajankHeHTom pacxoAHmocTH, IMOTHOCTb HOHOB, OrleBHI010, B at06om nonepeu-

Hom ceueHHH ocTaeTcn ouHopouHoli. 

IIY'IKA 

HocRoabRy Tounoe co6nrouenne Bcex neo6xonHmi1x ycaosHit maReRAHH 
HBJIHeTCH MaJI0BepOHTHEIM, BBHCHO ECHO npeneTaBanTb HOCHeACTBITH BO3MOHCHIIIX 

OTKJI0HeHII6 OT BTHX yeaoBar. HceneAoBaTb DTOT Bonpoc MOHCHO, pacemaTpHBan 

ammo-Reline MaJIbIX Bo3mynteHnii Ha pasHoBeCrhII3 3HeRTpOHHLIE HOTOK. OTK210-

nemmsx npu HnntexitHH moryT upHBecTH aH6o x BO3HHRHOBeHMO nence.11aTenbmax 

pauHaabinax COCTaBJIEIODIHR CKOpoCTH HB1BEeHHE BneKTpOHOB, JI3160 BbI3BaTb 

MI/61M B ancuanbHoil cocTaBasuomeil 3TOE CHOpOCTII. B pa6oTe [1] B oAHomep-

Hoff nocTaHoBRe HccaeuoBaaocE, B.IIHHHHe OBTH6OK B ancHant,Hott cRopocTHII wipe-

Ae.THJIHCb 06.aaCTH yeTOINHBOCTH. Taxile OIIIH61-tH COOTBeTCTBYTOT B Hamem 

pacemoTpeHHH ornH6Ram B 3HKHOHHH yrna [3, npHnem, Ho-BHAHmomy, EantaxHx 

IIIIITHHHHHHJILHISX OTHIPITI6 upH ATOM He B03HTIKKeT. 

MbI 6yuem HecaeuoBaTb BaHnHHe Hapyinenyat ycaoBlin yusoenHn HoTeHHHaaa 
[paBeHCTBO (6)]. PacemoTpHm ABH 3Toro ypasHeHHe pauHanhHoro ABHMBHHH. 
Hpn pemeHHH 3Toro ypaBHeHHE 6yuem uonaraTb, 'ITO ount6RH npH mpReannn 
manm H noRannaoBaHm, a caeuoBaTeasHo, paunaasHoe none MWEHO CHTITHTI. 

HeBo3mynkenHism. YpaBHeHHe pauHanbHoro BBHHieHHJI ABH aaexTponoB 3anHem-

BaeTen B BHue 
la 

Mr 	—'211eQr = 0 , 
mr' 

rIke 1 — MOMeHT KoHITHeCTBB ABHHCHHHH. saexTpona OTHOCHTeabH0 OCH nyuxa. 
PemeHHe aToro ypaBHeHIIE noxantBaeT, 'ITO pauHaabHoe uman-ReHHe aaexTpoHa 

HBRHeTCH IIpOCTaIM rapmoHnuecimm Roae6aHHem oRoao nononteHma, cooTBeT-
empoluero paBnoBecHomy COCTOHHHIO, H monieT 6EITE sanucaHo B BATe MEM- 
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CHMOCTH OT yrnoBoro HOSIOHteHHH anexTpoHa 

r = ro + A sin 20 +B cos 20, 	 (12) 

rue r 0 — pauHyc pasHoBecHoit TpaexTopHH, a A H B — 
KoaNnameHTBI, onpe-

Aennemme yCJI0BHJIMH ITIDReKHHH. CaeuyeT aameTHTb, nepHou pauHanbnux 
Rone6aHHii cocTaBaneT pOBHO noaoBHHy nepHoAa o6pankeHHH anexTpoHa 310 CHH-

panBmoir TpaexTopHH. Tax Hatt aTo ABHmenHe YCTORHHBO, 0HeBHHHO, 'ITO nottanT3- 

nue OBTH6KIT Hpll HIDKeKHITH He BbI3OByT cepbe3Hiax TpyAnocTeil awl peaaH3aHnu 
onHcaratoro meToua HeffrpanHaarant. PaccmoTpeHHoe Hume paAHanbnoe ABHmeHHe 
anexTponoB B 3aBHCHMOCTH OT 0 BmamsaeT npeHe6pencHmo maame H3MeHeHHH 

anexTpnuecnoro Hong, can3amarme c onTH6Hoil npH HEDEeKHHH. Cam no ce6e BTOT 

enroll CO0TBOTCTByeT noBeuerano oTuenbnoro aaexTpoHa, Rorua BROM/MLA 

HOTOK 3JIeKTp0HOB B cpeuHem xoponTo cornaeyeTcn c Heo6xomRmbamH ycno-
BISFEMH maxeRHHH, Ho cam anexTpoH HmeeT oTxnoHenHn Ran no yrny mars, Tax 
H IIo BeJIHHHHe aHepriat. CaeuyeT paccMoTpeTE, H upyroft THU pauHanbHoro 

ABIDReHHH, o6ycnoBnenHoro ontaoHempimu upat HMEeTCHHH anexTponoB; HMIS-

maiommmx ABHme H3mercematn anexTpnuecaoro Hoax. B RauecTBe THnHunoro Hpn-

mepa ABH3KeHltil Taxoro poua paccmoTpHm cayuaii, xorua H HoHnoe H anexTpoHHoe 

pacnpeAeaeHnn 3apnuoB EBJIHIOTCE nepBoHauanbilo ouHopoutuamH, HO HmeeT 

mecTo oTHH6Ra B IIX a6comoTHIax BenHuHllax. B pe3y.abTaTe anexTpllueexoe none 
6ypeT Hecopa3mepno momeHTy xonHuecTBa ABHHCOHHH anexTpoHa. HceneuortanHe 
3Toro cnyuan noRa3mBaeT, Hp"' TaKHX Hauanbmax YCHOBILFIX BO3HHHHIOT 

pauHanmpae Roae6aHHn, He 3aBucnukHe OT 0. AmunkrryAa xone6aHHir nppriopnlio-
HanbHa paAHycy TpaexTopHH anexTpoHa H BeaHuHHe Hauaabnoro B03myrneHTin. 
T-lacToTa 3Toro Rone6aTenT,Horo AmpReHnn coBnauaeT C nnaamenHoil uacToToti. 

„Tkan oripeueneHmi BJIIIHHHFI 3T0r0 Tuna ABHateHHH Ha 60JIEBTHX paccTommxx 

OT IICTOHHHKH 6taa HccaeuoBaH xapaRTep TaxHx xone6aHHil gag cayuan cna6o-
paexounakerocn nyuna. B 3THX YCHOBITFIX IIo mepe pacxoncuelmn Hyrum nponcxo-
AHT AHCCHHHHHH 3Heprinat oennanupytomeil cocTaBannnueli ABHHteHHH H 3aTyxa-

Hue xone6aHHit. ABRacerme anexTponori gentatom onHcbmaeTca BmpanteHHem, 
COCTOHIIHIM IT3 Tpex STIeHOB. HePBTA H3 MIX (rnaBmak), crueraumo, onHaaBaeT 
ABHatuate, coartaAmonkee c AmpRenHem pacxountHerocn HoHHoro nyuna. BTopoiai 
H.TIOH EBJIHeTCH MOHOTOHHO H3mennionketicn HoupaBxoft, RoTopan HpHBOHAT cpeA-

H1010 IIJIOTHOCTb 3apnua BIleKTp0HOB B COOTBeTCTBHe C MOMeHTOM KOZIPTeCTBH 

ABMHOHHH. TpeTHit smelt ouHCbIBaeT paAllaabnme Rone6ampt, He 3anHesugHe OT 

a3HmyTanaHoft RoopAHHana 0. AmnaHTyua B aTom uaeHe IIo mepe pacxonakematn 
nyuna Bo3pacTaeT IIo aocomoTnoi BeanuHHe, a aHeprHn Rone6amatit H HX OTHOCH-

Teabnan amnanTyua (oTneceanan x pauHycy uputa) ymeHBruatoTca. HposeuenHoe 
HecnegoBanHe 1103BOIDIeT cAeaaTh BbIBOA, 'ITO pacemoTpemaaati THU pauHanLnoro 

ABHnteman He upennTcTByeT HeirrpanH3aHHH. 
XOTH Bonpoe 0 paCxOnIueHHH nyuna H He CBJT3all HenocpeucTBeumo C ero 

yCTORHHBOCTI310, npeAcTaBaneTca HHTepeCHBIM onpeAenHTb paexcoRAeHHe IIyxKa - 

H 4I3THRHHH paecTOHHHH OT HOHHOr0 ABITraTOJIJI. Bum 611.ipat HpHBeuema COOTHO-

meamo, HoATBepatuatontne, 'ITO ILHOTHOCTb HoHHoro aapprua 310 mepe pacxontueHHH 

Hyrum ocTaeTCH IIo ero ce'ienino ounopouHoil. BbIJI0 paccmoTpeHo Toone ABHwe-

HHe anexTpoHoB. Ha OCHOBHHHH 3THX Pe3YJIbTaTOB 6una HonyueHa 3aBlIBITMOCTI,  

aaexTpkruecRoro HOJIH OT noadAintHenTa paexonakemtn ny'nia a, a cam KOD4X1JH-

rkmenT a 6m21 onpeueneH Ran 43YHRTAHH BpemeHH; ,DTOT ICOBCDCDHIHTeHT momeT 6brrb 

upeAcTaBneH Taxace B BHAe dryHRAHH OT paecTonnxn Buonls OCH ILYHICK z: 

a=  1 1  + 	V z2 ' 
	 (13) 

rue p o— HauanbHan pe3y2lLTHpyloukan HROTHOCTIo 3apnua, a V -- ycitopsuonkee 

HanpnuteHHe. 

(9) 

(11) 
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Bant110 OTMeTHTI., TITO aciimiTromgecgaa cliopma ypameinca (13) HBRHeTCH 
Anneknok OTHOcnTeabno z 

a —* 	77)  z, 	 (14) 

TaX TITO nygox Ha 6onmimax paCCTOHHHHX OT gigiraTeRg moacn paccmaTpligaTbca 
Nan goinucecitHii. 

PHI/RIME HEOJTHOPOJTHOCTII CKOPOCTII D.TIEKTPOHOB 

"LITo6ta Hccaegoans BRHHHHe TenROBLIX cxopocTect DReItTp0HOB Ha 11X nOCJIe-
nylornee nosegeinte, caegyeT aagaTbca itagoil-To goadjiHryparcHert naToga Hama-
THpylorgero yarpoilicTaa. BEIM@ 61:3RH nplinegenht 3aBHCHMOCTH nOTeHHHana RaToga 
H IIHOTHOCTH Toga HHatengnn OT pagHyca. Tax gag o6a iimpaaterma IIO cjoopme 
npocTm, npegcTagaaeTca HeposiTHoii BO3MOSKHOCTL HCIIO,Ilb3OBaHHH 06srmoro 
itaToga upamoro Hagana, HygtHoe pacupegeneHHe noTeHnHana Ha itoTopom o6ec-
neginiaeTca nagemiem HaupagteHHH, o6ycnoaneHacam TOILOM IlHateXHHH. Ana 
CO3RaHHH DaeRTp0HHOPO noTocta, Heo6xogHmoro B paccmaTpHgaemom meToge Heii-
TpaaHaamni, upHrogell Tonal& HROCKHR itaTog, pagHaabHo pacinlipsnoncHiica 
OT aewrpa nygga. PaCTIeT COHpOTHBReHHH Ha egincHay gJIHHLI, Heo6xoginioro gag 
cooTHeTcTsyconocero pacupegeaucHa noTennHaaa, nobtaammeT, TITO conpoTagne-
HHe goagtHo meHinbcii itax 1/r. ,Itag gaToga npgmoro Haitaaa, y xoToporo 
ampyloinan nociepxnocTb Ha egHboncy pagbcyca FIBRfleTCH nOCTOHHHOR (11,1IaCTHHIta 
nocTommofc IEMpHHE.1), Taxan 3aBHCHMOCTb moateT 6mTb no:franca aa c'IeT B3Me-
HOHBa 	npamo nponopaHonaabno pagHycy r. 

Hpegnonoamm, TITO IIHntenrnan anexTpoHon ocynTecTimaeTca npll nomoncH 
HmeHno Taxoro xaToga. HanpagneHHe aMHCCHH, npoHcxoganceti no HopmanH 
K Hcnycitaionceil nogepxHocT11, goaacHo coHnagaTb c HanpaliaeHllem cumpaatamx 
TpaexTopHil. Tax gag aaeitTponm HcnycitaioTca C aHeprHeii, pamoil nO xpaiiHeii 
mepe Hecgoabitlim anexTpoHnoabTam, no HanpaaaercHe 611H3X0 H aaHmyTaabnomy. 
HpocToil paCaeT uoitaamiaeT, TITO gomnoneara Tenaogofi CROpOCTH anexTpoHa, 
Hopmaabnag K Hercycxaconceil nonepxHocTH, caa6o BanaeT Ha nogegeHne aneitTpo-
Ha. Comagamonnte ace Tercaogofc caopocTH, napanaeamme Hcnycitaionceil 
110BepXHOCTH H Hanpagnemume Hgonb OCH nygga, ITHBOAFIT K cogepaceHno HHOMy 
pelyJrbTaTy. He 6ygygH orpaHHgema B nom CBOeM ABHMOHHH, aaexTpoma 6ygyT 
BO MHOrHX caygagx gincraTbca 6cacTpee, gem HOHM B unite. HaupxMep, aaexTpo-
Hm, amHTTHponabonge IIROCIMM xaTogom npH TemnepaType 1500° K, 6ygyT HmeTL 
cpegmoco upogonbayio CItOpOCTb 1,2.107  co,  t leen. HpH TaitHic cRopocTax axex-
TpOHII moryT 6T,ITa HCTIORb30Banal gaff HeilTpanHaarcza JIHnIb npH ygensHom 
Hmnyabce nonnoro nygna nopagga 12 000 cen H amine, ecala itaitHm-all6o cnoco= 
60m He OrpaHFITIHTb HX ABnacenne BROab nygita. 

Ana HccaegosaHHH BRILHHHH TaKHX ocesmx COCTaBRHIOBVIX Tennorgax CHO-
pocTeit 6maa paccmoTpeHa yrrporneHnag gaymepHaa mogenb. 3Ta mogenb miaaaacs 
3KBHBaReHTOM paga 6eatollegmax HJIaCTIIH, iinipHHa itoTopmx COOTBeTCTBOBaRa 
wary cnapaabHmx TpaenTopnift anexTponoa. Heabio HccnegogaHug 6mao onpe-
geaeHne ycnOBHII , TipH goTopmx aaexTpoina He moryT nepeceitub rpamag meiggy 
naacTHHamH aa cgeT Hagaabnmic cxopocTeii, Hopmaabboax K nogepxHocTam paage-
aa. Onpegeaeninge TaitHm o6pa3om ycnosHa EpHmemarbt HenocpegcnienHo 

aagage upeTcoTspancenna cHo6ogHoro nepemenceHHA anexTponon Hgoab Hon-
Horo nygga. 

HaygeHHe maxpocitonligecanx fniaenHii Ha onncaHHoti amine mogeaH noga-
aaao, TITO aco6oe OTICROHenHe OT Tpe6yemoii IITIOTHOCTH Toga HEDlieltHIIII mogteT 
npHaecTH goae6aTeabnomy B3aHMORefICTBH10 IIRaCTHH. 3TH itoae6aHmi 6ygyT 
upolicxogHTs C gacToTaii naaamia B coagagaTb ocaHn.nHpyingee aaexTprtgecgoe 
12 3alsa3 N. 48  

none, HopmanaHoe x noHepxbrocTam paagena naacTHH. BiapagteHHe gag Hai:Tames- 
HOCTH DToro 3107131 B C.TIrlae RHHCeKILHH DROKTp0HOB C ogHopogHoii,. HO HeCKORI,X0 

ovurgaionviica OT Heo6xoAnmoil IIROTHOCTIA0 Toga, momeT 6LITb aanHcaHo B aHge 

KrncopY E = 	sin copt, 	 (15) 

rjCe K — HODNaHHHOHT, nponopicHoHaamitaii Beawnme On1H6HIS •B IIROTHOCTH 

Toga; co p — naaameHHag gacToTa; y — paccTogHHe IIO HopmaaH OT nenTpa ana-

MIHEI. HepHog aTOrO gralateHltg octaaaaca Hecbma maamm IIO cpasnemilo c BPa -

menem, Heo6x0gHmiam Ana TODD, TIT06M 9RORTp0H, gnuatyargilca c Tennogoii 

CKOpOCTLIO, nepecex naacTinty. 
1.1pH yitaaammix 06cTOHTeRbCTBaX gei1CTBHe DTOPO itone6acoucerocg 110.3}1 

Ha gBagteHlle oTgeabimax aneitTpollog B npegeaax naacTHH monteT 6mTb Hercocpeg-
cnieHHo onpegeneno nyTem paaaoacerom ABEDReHHH Ha Asa: ogao megaeHnoe 
(c 6oasmoil amummygoil) H aTopoe 6bicTpoe (C maaoil amnaHTygoii). Pe3yRbTH-

pylornee gsHatemie aaexTpoHa, upeHe6peraa mogtHo aanHcaTb B Hxge 

	

y=Bsin 	2  t, 
/im p 	 (16) 

rTke B 	BenFoulua, aaslicsirgan OT naclananoro aim -quo-1n Hoop-AlumnaaTM  y H none- 

pe=moti covraBanioakeii exopoult oaelapoaa. DTO peuseHHe Tagil() orcHcbthaeT 
noaegeHne anexTpoaa go Tex flop, noxa TOT onelapon He AoarnraeT rpabcHum 
nRaCTHHEI. ABEDIteHHO nponcxonnT C gacToToil 

	

= 47, 
	 (17) 

rge R — 
oTHomenile ammurrywa Koae6aanift K =vials iinacTriam. 

ilpocToe no (Down ampaatemle (15) nonsoageT HenocpegcTsesno oupegeaHTb 
aminniTygy xone6aincii unacTimcm, Heo6xogHmyco )Caa ygepgtaHHa aagaHHoii 
goaH acex Tenaonmx anexTpoHos OT nepecageHHH HMH rtogepxsocTeil paageaa 
naacTHH. 3To ygepatHaaioncee BoageiicTsHe octaabagaeTcg HacToamto CHRbnLIM, 

in° cloaRTHgecali HesoamoacHo Ha6eataTb aaxgaTa H ygepacaHHa anexTponog B rpa-
Hagax cooTHeTcTaymniax HM naacTHH. IlpHmeniaTeabHo x peaabHomy npolLeccy 
HeilTpanHaarcHH onHcanHum meTogom BTO osxa'iaeT, TITO HaRFITIHO oceaux Tennosmx 

otopocTeti FacacexTuposammax DRel(Tp0HOB HO BLI3bIBaeT oco6mx ocaogtHeHHii. 

CliCTEMA HEITTPAJI113AKIIII 

BLime 6mao yeTaHoaaelco, TITO TOHKIIii naacTimignmil xaTog 06ecnegHaaeT 
Heo6xognmme noTeHnHaam HHateitTcHH npH ycaosHH, 'TO ero conpoTHa.nerute 
6ygeT meHaTbcg C paguycom IIO cooTaeTcTayconcemy aagoHy. KpoMe TOTO, B CB.3311 

C upomam iapaRTepom neo6xogamoro HameHeRHa coupoTnsaemni Fa egHabigy 
ARHHIA (1 /r) yeTaHosaeHo, 'TO ygoaneTsopHTeabarail itaTog MOHIHO II3rOTOBHTI, 

 H3 maTepHaaa, o6nagaco11cero HygcHtim conpoTHHaeHHem, npHgem Taxam o6paaoM, 

TTT O6M ToanwHa naacTHima allHeilHo Hamenanact, C pagwycom. Ha cluirype Holm-

aaHa BO3M0HalaST KOHCTpyKAHH HefiTpaawyconkero yeTpoiicTga, acnoabayioncaa 
gaTog TaKOrO THIca. Ana HaraagHocTH CHCTeMa Hao6pagteHa B necgoamto yupo-
THenHom gime B nexoTopme paamepm yseaRgema. Hoitaaabc naocitvic TcHaHatcpage -

citHfc nosepxHocTnmil amHTTep HOHOB, Hag xoTopmm pacnoaoixesa yowl:mini:can 
centa B inige annieHTpHgecitHx oxpyatHocTeti. C lianas) yuporgeHHH noxagaHa 

nHmb BIleMEHH °appal:wen, yexopacomen COTRH. Hajk nal centorr pa3memeaa 

wropan cenca, RoTopan CRy7EHT BbixogHcam anexTpogom ycxopHTeabHo-aamegabc -

TeabHoii cHcTemm, a Taxgte onpegeageT cooTgeTcTsyconwil gonnegoknoTennHan 
gag HetiTpanHayemoro nygga. 3aexTpung amTarmialoTcsi C o6eax cTopoH itaToga 
nog geticTintem Ha6Opa yupasaacourgx ceTox H C oxiot1 143 cTopos HanpaiwunoTca 
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Bo3MoamaIi eapaaaT xoncrpyxxxn 
HertTpanaaaTopa. 
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HpOTHB noToxa H OTBOBHTCH Hpyrnoil ceTHOfi. aTH anerrporm 06ecnexamaior aBTO-
MaTrlecitym noAcrpormy noreHnHanoe Ha npyroll rpynne xpyramx cerox. BH6op 
cropos xaTorka, Hcnycxammgx anexrporm 
HpOTHB noroxa H TEO noroxy, MOSHOT 

cHeaaH nyTeM panful:maim He6oamnoil orpa-
HroIHBaIOIIMeH HOHOCKH Ha Heamarrnpymmero 
marepHana Ha cropoHe Harona, o6pau eHHog 
HpOTHB HOTOIca. Paugerm noxaabiaaloT, 'ITO 

IIOJ{ BIHHHHeM npocrpaHcrammoro aapfma 
nyraor aaexTpoHOB 63/Ayr airromanuremor Ha-
nparJIHn,cS mom noepx gpyroro, TaB *ITO 
Heo6xormmmil mar crmpanaHoit TpaexTopHH 
6yrker ycraHatontharbor 6e3 HpHHHTHSI cne-
gHaammx mep no co6JmoneHmo yracmon 
opuemarkma aMHTTHpylOMHX nosepxnocreii. 

Caegyer normepallyrb, ?ITO xaron, H30- 
6pasicemmfli na (()Hrype, yaearmeH B pa3- 
mepax, rrro6hr noxaaam neramr xOucTpyx-
rm. B Jk efICTBHTOJII3HOCTIE maxcHmanidlag 
TOJIIHHHa xaroga B peaammix amurrepax 
HOHOB goaHma 6Brrb Hecxonbao meHee 1 Atm, 
trro6m H3 6entars cepbeaHmx Hcxamemni 
Tx:nem:mama nygita. Mumma xaroga Ha 
Horernma.3 nyrma momer 6urb CBOHOHO H mllrmmymy Hanparommem HOHOB, 
o6pa3pormixcH HenocpegcraenHo nepen xarmkom, He Ha Harm, a B 06xog 
ero. 

3AK1I1011EIIIIE 

B pa6oTe paccmorpea merog nertTpaarmanHH HOHEMIX nrixon raxoii BOB-
clnHrypar int, xoTOpaJ moraa 6hI 6mrr, IICHOJII.30BaHa B HOMINX HallraTeJIHX. 
ilo.nyqemnae ocHoHnue yCJI013HH paeHortecHH oxasaanch npocrmmll no caoeti 
npHpoire. Paccmorperume xapaarepHme upHmepm Ho3mymeHHoro miloxemin 
noxaamBamT, 'ITO HOHHEIR Hygox, HecrrpaaHayembin omacannmm merogom, 
oxaamaaercH ycrotirmmam. Tax Halt rpe6oaarnan x HammuTHH HO CJIHMHOM 
unman'', pa3pa6orxa HoHcrpyxgror Harorka, ammrrHpymmero nefirpamraylorrom 
aaexrponm, He COCTaBHT, no-mgmmomy, 60JIMHOPO rpyna. Merog B genom npeH-
CTaBnfleTeH nepcnewrHemam H momeT ITOCJIyHMTE. OCHOBOH BJEH pa3pa6orm4 
Mt cite plimenTanblloro yczpoiteTBa. 

Commit() 6o.nee cymecreeromm pe3yabraTom HBHHOTCH gemoHeTpaglin Toro, 
Tro 66.3emaa -gams reoperrpremoro aHaaH3a nparnmemor Ho3moamoro cuoco6a 
HetirpaaHaanHH momer arrb BISHOJIHOHa B Hnnoil maTemaTirriecHoti cliopme. 
Ycnex non' HOEMITHH, Hantercn, genaeT aaczynirmaioniHm BHHMaHHH licenegona-
rine HpyrHx nono6nux Ho4HryparcHri HOTOHOB, B KOTOpaIx Hefrrparm3arnor ocy-
mecrworercH ynopimatiermmm grormermem allearpoRoa. Peayamarm HccaeAoaa-
HMI ynepamHaromero gamma xoae6an3INegcH naa3mm noxaabIBamr, HTO oco6o- 
P0 BHHMaHHH sa.e.ilyacHnaloT HOULITHH OCyMeCTBHTb HeittTpaamainicio npH HOMOMEIL 
arnintyTIVIXCFI aaelapOHHISX aoHymex. 
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3nempora3oAmtiammmeaual noxixoxi K 3aAame 

O Heiarponroagiim 3apsma HOHHOM !Irma 

Y. 	Xcuteepeon, I'. M. Oe 440, P. A. Xodt.ne 

IlpHaoaaTea Teopenplecxoe uccaegonanne npo6llemia nekTpannaanun aapnAa B noToxe 
HOHOB 

paxerm C eaempocTanneeicHm asaraTeaem. CoeTaBaema ognonsepmze ypanneann ABB-

acerata Ana TIOTOROB HOHOHCHTEIHMMIX. H orpmareameax aapagos, B Koropmx AaBnemte maul-

maercH 'tax ecImpexT mmapoexonimeemix szaxmogelicTnwil RacTnn. ripHBOASTCH cpasnexae 

pemeHHlS aaTka‘m o aBPDH8111111 noToica aneaTpoaos B cTpye Rims C nocToaanoil cHopoeTwo, 
nonygeaamx B TrpeAnonomemart H3orepam'Iecloro H aima6arrenca0ro xapaaTepa eneHTaasamponnoro

int 
noroaa. Ilon3rgeaca Asa Balla pememni, yaosneTaopaionnix Tpe6oBaanant aeliTpa. 
PacemoTpeaa BO3MOHIHOCTI,  nocTpoeHHa paapannrAx penieinni, a TaloHe upHBogaTca npeasa 
puTeaLarme peayasTana HecaegoectHaa noasFoHnoent nonoacHTeaLasix HOHOB. 

BBEAEHHE 

ilpalakrgecHan peannsagnn Tex HRH MBA% THROB anexrpocrarimemmx (HoH-

Hmx) palter 3aBHCHT OT ycnemnoro ocymecrenemm Hefrrpaaaaarnan aapmra 

B paapemermom nob le HOHOB. B Hacromnee "Tema Her mown axacepHmea-

Tanta:ton HRH reoperimecxoft pa6oTH, Amman' pemerme aTOR upo6nembi. 

HpaHTHrlecHoe nccJIeboBanne npo6nemmHeitTpazil3arkmi arao Hanaro ())Hpmcdt 

«,1Amenepaa moropc» B 1959 r. 14cnoasaoHamm merorkoH aaexrpora3on1nammui 

1103BOJIIIJI0 IMJETIHTb npeHHapmenaHme peayaLTanz, Hann:axe C TO'IHH apesHa 

HconimaHHH camoro upoiiecca HeirrpanHaanHH. -  9TH peaynbrarm, I:warren:Irma 

c nomomem mnromepnok moAeaH, nortaaaaH, irr0 Hag nonygemm pememnit, yno-
eaerHopfuonmx rpe6oHaHHam HeilTpanmamm, HonHuna 6mn. HanonteREI atecTEme 

orpamrleann IIO IMOTHOCTH neirrpaaHayromfix 3aexrpoHoe H pacupegenerono 

anexrpimecxoro 110ThH. BO3MOHMO, 'ITO aTH orparnmeHHH moryr °imam:pea calm"- 

ROM HteCTKIIMH C TOHREI apenaa HX IIpaKTT'IeCKoill ocymecTimmocra B peanemix 

HOHHbIX Amman:mix. Hamm: Harr pa6ora coAepHorr nocnemme pe3yabrarm Hccae-
nosamni nO HeilTpamnamm nonnoro nyana. Conocraaamme pemeHHit 3aexrpo-
raaormamTmeCIMX ypasHeHrdi arma6arTme caoro anexrpoHHoro HOT mta C H3oTepmR-

necitlimu pemerumma noxanutaer, HTO o6a HapHanra Amor 6JIH3KHO pe3yxerana. 

BBIBOASITCH COOTHOMOHIDI, onHcmaaronme ROTOR ra3a, COCTOMMIrt mmospemermo 

113 noaoHurrentao EI orprEnareamm 3aproxerrumx gacTrak, H paccmarpromercH 

HplIMOHHMOCTb BTHH cooTHomenHA upn penrenHH npo6nemm HeilTpaJIHaalkHH 

HOHHOR mom. 

IIPOBJIEMA HERTPA.T1113AIVER 110HHOPO 

Hocmlurecarrir xopa6as ace Hpema aonmeH ocraHarbcH DAOHTpHHOCKH Heft-

Tpaarramm. AAA nor° Heo6xmmmo, trro6m 3aexrpocraTimecitaa HaHrareasHafi 
cacrema Hm6pacmaaa B egnamly BpeMenn mmnaxoeme Roarmecrea noaoHorreab

-

max H oTpHnaTensumx aaparkon [1, 21. OHOBHHHO,“HTO 3apHA, Hartanarmaromaiten 

Ha ycnopHrene, Hcnyotaron:kem ,TacrHirm Toabxo ormoro 3naxa, 6yrker TOpM03EITI,  

paxery as cger B3aHMHOPO HpIITH7BOHEIH npocrpaacreemmro aapana nyma H HOC-

mHHecHoro xopa6nH. 
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Ormarto maul. HexaBHo 6mao nortaaaao [3], ITO so H36entaHHe oTpantelata 
urupormx HOHHSIX Hy.4110B BLICOKOti HHT0HCHBHOCTH npocTpaHcTBeHmaii aapax 
xonnteH 673.1T13 HethpanHaoriart B HenocpexcTnermorr 6aHaocTH OT IIOCHOAHer0 

ycnopsnornero aaeraporca. Ann mutraTena C mErportHm HOHHNM urntom, pa6oTaro-
rgero c orpaHnHeartem HO TOKy, paccToHmte, Ha itoTopom HOHHCHO uponcxoxrab 
HefiTparnmarmH, TOMER° 611Tla BeHIPTHHOR Toro Dxe nopHArta, vro H 3434)OHTHBHall 

xaHHa yotopsnomero upomentynta. B TeXHIVIOCKH ocymecnummx ymponcT3ax 
9T0 paccToHHHe HeilTpann3a1IHH 6yr(eT, DepoHTHo, meHee 1 Cat [3]. 

JAHR o6ecuerrenng HeftTpaanaagnm HoHHoro uruta 6mao imegaontello ne-
cnornato meToxos. HaH6orree macTo pelcomeHxyeman [4-6] gaff NOR Herm crime- 
ma COCTOHT Ha DMHTT0p0B OHOHTp0H0B, CMOHTHp0BaHHLIX Ha uocnexHem aaexTporte 
HoHHoro artHraTeaH y Hneumeh rparranm urnta. 3mHTTepamn anexTpoHox moryT 
6Mm upocTo HaxarnumemmeHHTH Mall ne6oraume yertopuTeaH arrexTpollors Han 

REDHOHHHH DROKTp0HHEIX urikort B ROTOR HOHOB. OxHomepHrer aHaaH3 Taxoh 
CHCTeMN HekTpaaHaarmu noxammeT [4, 6], -WO anexTponm 6yHyT ountaanporsaTb 
nonepert Homtoro Hyrum, o6ecunnnHaa HO meHbuteii mepe HeitTpaanaaruno B cpex-
Hem no oftemy. Ormarto B pa6oTe [6] yrtaabniaaocs Ha HeycTargrunatt xapartTep 
3THX xone6armit, HeconmecTHmmh c Tpe6oHatutmil Heinpaarnarmll. 

BTopoit uperraaraemmil meTox HefapanH3aHHH [5, 7, 8] 3axamaeTca B upn-
meHeHHH HeitTpaaH3yromeit MICH, pa3memeHHoh B camok HOHHOfi cTpye. llpo-
xornimm nepe3 Hee TOKOM centa Hoantrta 6tarb HarpeTa Ho TemnepaTypm, npn 
xoTopa upoHcxortHT TepmoaaexTporman 3MHCCHH. IlpexuoaaraeTcH [8], riTO 

3p03HH COTHH HOT( geticnatem HonHoff 6om6apprpotaar monteT cHnateHa 
COOTBOTCTBylOnkHM B1160p0M KOHCTpYHHHH 3aexTporta, oco6enno Hp He CHHIIIKOM 

BLICORHX crtopocTfrx cTpyH (meHee 50 000 .at/cei). Erne or(Ha Ho3monataft cxema 
HeilTpaaH3a1IHH 3axatogaeTcH B HcnycrtaHHH napaaaenbamx ILTIKOB HOHOHCH-. 

Ternmarx H oTpmnaTeabiunx TIaCTHII C 6aH3HHMH IIO BenugHHe maccamH H crtopo-
OVUM [9, 10]. Tax, oTpHrtaTeabHme HORN moryT con(aHaTb aameTHyro Tary H or(Ho-
HpemeHHo o6nerriuTb HeitTparm3awno cTpyH. ;last HPaKTHrieCHOit OHOHKH 3Tor0 
uprrramua Heo6xormmo, ormaxo, uponexeHHe 6oabmoro o6'bema HccaertonaHrth, 
Tax Ran itanHme IIO noarreinno oTprmaTeabHo 3apHatenHmx -nacTHn Becbma 
orpaannerna. aTOT cnoco6 monter RATH upartnr4ecitoe upHmeHenHe B carrae, 
ecaH 6orree upocTme meToxm HeftTpaanaa1IH11 anexTpoHamH ortantyTcH Heocy-
utecTBEIMLIMH. 

B xanecTue cper(cTsa o6ecuerteHHH HeilTpannaar(HH urnta upexaaranocb 
HCH0ab30BaTb Taxate upoHeccm nepeaapHrntH [111 mentgy urntom HOHOHULTeab-

HUH HOHOB H HecripaabHoi ra3oaoH onnueHmo#, HO TexHimatHe Tpyr(Hocni 
Hermit:a aTy cHcTemy HenplimeHHmoit B xocmnHecratx annapaTax. Heo6xoxil-
MOCTID yxepntaHHH ra3oHoii 4mnoreHH» B itocmngecrtom nartyyme-1110:111a orma 113 

TpyxaocTeil pew-film:um aToro HpoexTa. 
Ecarc B arrexTpocTaTwrecrtom mulraTerre HCII0H133POTCH ycxopIrrearr 3/3101X 

HrIKOB [12], TO BaHHHHO upocTpaacTrieHHoro 3apHxa monteT 6111Tb ocaa6aeno 

3a CrIOT Hocaegyxnuero pacxontaeHHH Hruta. 3To n03BoafreT HeitTpaaH3oBaTb 
uynox Ha 3HaMITeabH0 60nbmHx paCCTOHHRHX OT yortopHTeasi. B anexTpocTaTH-
',matrix xxgraTerurx, co3garonmx ymtHe urntH, mentanexTpoxame paccToHHHH Toro 
lice nopHrta, TO H =pima nycna, H 3xecb, nepoHTHo, nOTpe6yeTCH upHmeHeHlle 
()Hem. THHteamx Holton xnanTrrecitHx coegrmeHHir HnH 3apHnteHamx KOHHOHAHMX 

gacTnig [12], HTo6m r(0611TraCH uperteTaBaHronnix uparturnecrtet HHTepec BeHHTIHE 

OTHODIOHHil THrH H naorgarm urnta. Pa3pa6onta acinDexTHHHoro meToxa noarteHHH 
THatenmx aapHaterumx -Hamm monteT orta3aTbcH RpearthrgaiiHo Tpyintoft, a HaupH-
;Kerma, Heo6xorkumme x.7131 yotopeHHH Taintx rtacTim xo BbICOHHX otopocTeft,— 
HepeaasHo BLICOHHMH. 3xcuepnmeHTaaLHme Humble xintraTernt, uccaegyemme 
B paaanrnnax na6opaTopngx [13, 14], He garoT nora y6exHTeabnmx nortaaaTenbeTH 
yxosaeTHopliTeabliorr pa6oTm Herinpaamyronmx cHcTem. 06brundi aa6opaTop-
abea Hartyym HexocTaTogen Han moxealipoBaHHH yCJI0131Iii itocmEgeotoro Harty- 
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DdIEKTPOrA30;111HAMII TIECR101  AHAJI113 

Ilpertaaraemoe HecneAosum.  e nocHameHo 011HCaHMO AHHateHHH HOHOHCH-

TeabH0 H oTprinaTenbrio aapsinteHHmx HacTnn C HROTHOCTHMH, xapartTepHmtaH 

unH HoHHoro uruta. «ra3», o6pa3oBatunall TOKHMH ‘racTHrtamn, paccmaTpnHaeTot 

exopee Hart HeupepLuman cpexa, a He H3 CTaTIECTIPIOCRIIX rmegeTaBaeHHA, xax 

x 0 

Cr,  a r. 1. OxylomepHarr mown}, nporkecca Beirrparataargrn nonnoro 
rryuca anemporianni. 

Toro Tpe6yeT intHeTHHecxag TeopHH. 3aexTpora3ormHamwrecrtrul noxxox x 3axalie 
TaRoro poxa 6ma HpegaonteH Kaay3epom [15, 161. 

PaccmaTpusaemag mime dimanrrecrtan mogeas norta3aHa Ha cmr. 1. 3Ta 
moxerth C HeiTpanHaarrHeir aaexTpoHamH B ormomepHom HOHHOM urine 6aHarta 

IIO THuy H yucopHTeabHo-aamexaHTeabHoit dHCTOMe HOHHOTO artHraTeaH, Hccae- 

xyemoro NASA [8]. 
OAHOMepHOCTb HEHHOTCH He OHHHCTBOHHMM IlpHH.HTLIM yupomeHHem.lipome 

Toro, upexuoaaraeTcH, .HTo noaontuTeabnme HORN HBIISHOTCH orm03apHronant, 

iH HX urntH o6aagaroT HOCTOHHHEIMH HAOTHOCTI310, cxopocTmo H HanaenHem B 

HernparntaartHH. llocnexHee upermonontertHe xoporao oupanxmHaeTcH orpom-

Hat pa3HHHert macc norrontHTeababrx HOHOB H 3a0HTp0HOB. MarHHTHoe none, 

o6ycnormernme xmantermeM aapHatemmix ‘racTag, Taxace monceT C.111TaTEXS1 upe-

He6pentHmo maamm, an Kart ero 344exT maaneTcH Becbma He3HariHT0abHLIM upH 

urrontocTax Toxa, CBOACTBOHHEIX HOHHISM AnHraTenam. 7710 yupomeHHH maTe-

maTImecitHx Hbutaagort paccmaTpnHaeTcn cTar(HoHapHmk carraii, T. e. penteHHH, 

He 3aintesuulte OT Hpemerm. 
IlpHHHTo mime, "ITO xamerme 3aexTponon p onperkeafreTcH ypasHeHHem 

COCTOHHHH HHearnaoro ra3a. 3T0 Houyn(eHHe aento o6ocHoHaTb npH Tex IDIOT-

HOCTHX gacTH.q, RoTopme Ha6aro7aroTcH B HOHHMX xintraTeasix. B1307eHHO B pac-

cmoTpunte HORHTHH xasauaut nepenocHT moxern. H3 o6aacTH cTporofr anexTpo-
,41111aMHICH H o6nacTb, rxe anexTpuHecrute *Derail coHeTamTcH c ra3opma-
mwrecrnant HBHOHHFIMH. 

yMa. CTOHHHOBOHHH HOHOB C riaCTHHaMH OCTaTO4H0r0 ra3a H meTarranHecrtnmH 

mwaneHRMH AalOT, B0p0HTHO, AocTaTo.mo 6oabmoe HomneCTBO baeRTp0HOB, 

itacTEHHo HeiTpaaHaymixHx HOHHIart nrrox, H HO HO3BORHMT AOCTOBOOm 

bxeHHT1, Hccaexyemyrta cHeTemy HarrpaamagHH HOHHOTO /Mita. 
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pInomep.pwu'cechcu diceiompouubaw nomo>c 

BBeAeHHe IIOHHTHSi p{aBJIeHHH 3JIeKTpOHOB B paccMazp HBaeMIde ypaBHeHHH 

Tpe6yeT 3HaHHH TepMoJ{HHaMH4eCKHx IIpoz;eCCOB B 3JIeKTp0HH0M rase. B pa6oTe 
[17] npeRHOnaranocb, ITO TeMiepaTypa aJTeRTpOHOB HBDI TCH IIOCTOHHHOg. 

IIpH TaicoM IIpep;noJ1 HCeHHH H nepe4HCJlenai1x BbnIIe ynpOU OHHHX ypaBHefHsI, 
ouHcaIBaion;He p;BHHceHHe 3JIORTpoHOB B op;HOMepHO}I MoJ{eJIH, HMOIOT cJlepy1O-

LE HH BHA: 
Ypanneane coxpaienxsl Maccbl H aapaja 

nu = / = const 	 (1) 

(n — IIJIOTHOCTb aJIescTpoHOB , JFw -3 ; u — cKOpocTb noTOKa aiTeicTpoHOB , JIwlcei£; 

/ — IIJIOTHOCm nOTOKa 3JIeicTpoHOB, ceic 1 • .pC 2). 

Ypanneiie KoJIH4ecTBa, p{BHHceHHg 

	

mnu du = — dp —enE 	 (2) 
dx 	dx 

(m — Macca aJIeKTpoxa, 9,1.10 -31  xa; p — RaBJIeHHe 3JIeKTpoHHOro ra3a, M/H 2 ; 

e — 3apsi aaexTpoHa, 1,6.10-19  Jc; E — HanpsliceuicoC-Tb 3JIOKTpHTecxoro 
no isi, E/.pc). 

YpaBueHHe MaKCBeJIJIa 
dE 	e 
dx - xo 

 

(Ho—  AR3JIexTpH4ecxasl IIOCTOHHHaSI B BaxyyMe, 8,854.10-12  x/e•Jk; N — HJIOT- 
HOCTb HOHOB ,  

Ypanaeaile cocTosiHRi 

	

p = nkTe 	 (4) 

(k — noCTOiHHai BOJlbiwaHa, 1,38 •10-23  B~JC I°K; Te  — TeMIIepaTypa 3JIeKTpO-

HOB, °K). 
YCJIOBHe H30TepMH4HOCTH IIOTOKa 

Te = COnSt. 
	 (5). 

~JIH IIOJIOHcHTeJIbHbIx HOHOB 

N = const, 
U = const, 

	

P = const 	 (6) 

(U —  cxOpOCTb IIo'oica HOHOB, .pcicesc; P — J{aBJieiile Hoiiiioro raaa, Klre2). 

lIoJIb3yFScb ypaBHOHHHMH (1), (2) H (4), IIoJTy4HM 

mfg 	do 	enE  C 1  n2kT e ) dx = — kT e  

YpaBHenii (3) R (7) onicblBaloT 3aBHcHMocm aneicTpi'Tecxoro nova E 
H IIJIOTHOCTH 3JIexTpOHOB n OT paCCTOFIHHH x. OHH MOrYT 6MTb 3alHCaHbI B 6e3pa3-

MepHOM BHJ{e IIyTeM BBOJ{OHHH 6eapa3MepRNx IIapaMOTpOB [15 , 16]: - 

n 
v= N , 

x 1/a 8 = ( ___j3_ ' 
 =   NkT C 	E' 

	

e2N 	1/z 
x C xokTe) 	

' 

M  = C
m/z   1/z 

N 2kT e ) ' 
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re v — 6eapaaMepaas IIJIOTHOCTb aIIeIcTpoaoB, paBHaH npHMepao (10-18) n 

j{JIH THIIB'*1HUX KoHCTpyAi;Hg HOHHbIX p{BHraTereg; e — 6e3paaMepsail Ha npHHceH-

HOCTb aseKTpH ecHoro nonx nopsAica (10-4) E; — 6eapa3Mepi1asi .xoopJ;HHaTa 

Ho OCH uopsp(ica (10 4) x x M — MOB OT 6MTb Ha3BaHO 4xapanTepHcTH~ecKHM 

4HCJIoM Max_a Rrrx 3,IeIcTpOHHOro noToxa» , B eJIH4HHa uopHRKa 1,0. MOSKHO noxa-

aaTb , TITO M HBJIFIBTCH OTHOmeHHeM CxOpOCTH IIOTOxa 3JIeicTponoB , K 3ByiiOBOB 

cxop0CTH BJIeHTpoaOB B To41ce, rpe n = N. 
HocJTe IIopcTaHoBicH 6e3pa3Mepablx napaMerpoB ypasaeHHI (3) H (7) -  IIpH- 

HHMaIOT BHJ; 
de 

 ac 
M2 	d'.' 

—ay.  vz dg =  

LIHcJIeuHaIe H npH6JIHHcenHaIe pemenia ypaBHeHHg (9) H (10) 6buJiu IIOJIy-

4eHbi B pa6o'e [17]. Pe3yJIaTami paC4eTOB BocnpoH3Bep{eabi Ha (1HI'. 2-4 p;Jisi 

anaieang M, paBHblx 0,5; 1,0 H 2,0. IIpH pac4eTe npep<IIonaraJIOcb, *ITO eo= 0 

(n, cnep;osaTeJlbao, dv = 0) IIpH = 0. 3T0 HpeJT RHOOxceHHe He Hapym aeT 
dg Ig-e 

MaTeMaTH4ecxog o6n~HocTn, Tax Kaic HpOCTb1M II peo6pa3onaaneM IioOpJHHaTbI 
MOH{HO IIOJIy4HTb BCe B03MOncHue pemeniH. 

IEoMMeHTapHH K 4iir. 2-4 HpHBOR51TCH HHxce. 

A8ua6amuuecicuu nomolc d ✓ielcmpouoe 

L JIH oi;eiicn snKSIHHSI paasn4Rg B xapaiTepe TepMOJ HHaMH4eciiHx upoIJec-

COB B aJieicTponnoM raae 6wio nponepeno HCCJI OBaRHO ap~Ha6aTH4ecicoro IIoToxa 

arreKTpOHOB, a pe3yJIbTaTbI CpaBHen& c H3oTepMH4ecKH .M IIOTOKOM. 
B cJTy'iae aJSHa6aTH4ecK0ro noTOKa, Kaic caeRyeT 113 3JIeMeHTapHOg TepMOJ ii-

HaMHxH, CnpanepJIHBO coo'Homenne 
p  = cnv 	 (11) 

IAe c = no-VkTeo— nocTosmnas, onpep<eJIHeMasi Ha'asbnbmii 3Ha'eHHSIMH 

IIJIOTHOCTH 3JI8KTpOHOB H TeMnepaTypa , a 'Y — OTHOmenne yJ~esbnMx T0IIJI00MK0-

CTeg B 3JIOKTpOHHOM ra3e. - 
HoJIlaysicb ypanaeHHHMH (1), (2)•R (11.), IIosyYHM 

C 1 	
m/z \ do _ — en2 –V

E. 	 ( 12 ) 
• cynl+v 1 dx 	cy  

• AHajiorg4Ho npe){aIJ~yl;eMy cJIy4aIo BBeJ OM 6e3pa3MepnMe HapaMeTpM 

o  
1  

E - C 
ey  NV ) '2E ' 

_  ( e2N

) 

2-v 1/z 	 (13)  
x, 

xocV  
n/z 	1/z 

Iloi{cTaBHB BTH ana'enns B ypaBHenisi (3) H (12), nony4HM 

ag . 

	

M2 '\ av 	Eva-v, 	 (15) 

(3) 

(7) 

(8)  

(1 

(9) 

(10) 

(14) 
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NCOMNEMM-a.L1/482.■MIIIIMINIM•• 

EIMIIIIIMMIEVAIIIMIIIIIIWA•111111111%••1111 
MIIIRMINIMINIZENNEMLINIIMINMIMMINIO 

NM MIIIMIIMEIMIWAII111111111•111M 

11IIIM111111111/111111111111111/111111111 
I■■AI■■■11■11■■1M 

	 --srAzigliE111211111111111122MItiii1 

Illizr ■Aric.63"..MIV:=7*AM211111111.111111111111111 

■■ 

MIIMMIMMMIIIImmuummumwm•111111111111.11111 11 1111M 
- 	 -40 	-ZO 	-0 0 40 Z0 

3aBHCHMOCTH UROTHOOTH aaexrponoo OT paccTomma (6eapa3mepable 
0AHH11461). 

Movepxwiecxxli 110TOIC 3ZeRTp0HOB, M = 0,5. WIFI 11011111,13C ,gimraTeneit v nopnxxa (10-' 6  .x3) n 
t nopxxxa (10 4  m-') x. 

031) H r. 2. lipliohle 

	

11E11 	 

	

511111111111 	 
11111111111111111  

In 	'1 	HMI 	 

	

11111111 	 
tom 

N1111111111 	 
AIIIMIIII/A1111111111 11111•111,ZOILM 

MM. 

0 

orD H r. 5. Cpaollemieliaorepluneutoro H aglaa6anigericoro peraermil, A4.= 0,5. 

B acHninvovErnecxxx vonxax xcovepmmnecxxit x axxa6avxnecrac2 caynax coxnaxamv C 
TOqHOCTIDIO xo waot5pantemul. — xcovepmxvecxx# novox; axxa6avxqecroin novoic, 

--.-- Y = 5/3; 	V = 2. 

11111111111111111111/1 11  malmommommummumpmpromm 	  • 111111111111111111116e 
IMMEMINNUMEMMINIMMOMMINIMM 

11111111111111111111 1111  
mmiimmommummumummemomm 
mm.bammimmommummummumm 
21121:411125111111111111 as 

	

, 	I 	 
I 	 A  

ummomeummalmaiiktiorlifori ■trzialli1111111111111111M11 
1111111111111111INIMMILTAIIIILWEI 

111111MMINIMINEIRIANWIMMIIIIMAWEVAIM11111111111111111111111111111 
■ IL■■■■■■■■V 
IIIIIIIIIIIIIIIMMENNIVAMAIONEMIONLII1111111111111111111111111 
111111•1111111111/111•EMMIVAMOMINPMMENUMMI1111111111111111MI 
MIIIIIIIIIIIIMIWAIIIIIMOMMONEMEINERMII11111111111111111 

	

OLIN: 	21 PAPAN11111111111••• 
11113111■■■■ 11111■►91111105-∎ 	10415211111■21■1111%■■■■■ 
INIMEN11111111112Lfilmomm............01RMI111•111111M111•11  
mulne- 	 miaitiONInimm 

-40 	-2,0 	-40 
	

40 	ZO 	3,0 ,* 

r. 3. Rprame 3aBHCHMOCTH ILHOTHOCTH anewrpoHoo OT paCCTOHHHH (6e3pa3meplibm 
eginnima). 

IlsoTepnumecifial IIOTOR 9./leitTp01103, M = 1,0. gag HOHEMIX Anxraxenera c v nopfrxxa (10-'6.0) n 
nopifaxa (10 4  

Haovepisfinecxxft novox anewrpoxox, M = 2,0. Ann HOHHbIX xxxravenefIE c v nopaxxa (10 -16  Ma) n 
t nopxxxa (10 4  /4-.) x. 

- 	-15 	-10 	-s 	0 
	

10 
	

'5 • 

CD H r. 4. E.pEnlize 3aBHCHMOCTH HROTHOCTH DHOHTpOHOB OT paCCTOF111111,1 (6e3pa3mepa1te 
egmrogia). 
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jl 

2 
	

3 	 4 

r. 6. Cparmemie rmoreplavrecHoro H aima6arnaecHoro pemerunl, M = 1,1 •. 

Hacrrepmrseciatt 110TOR; aitula6aTmeciallt ryrort: --y=5/3, ---y=2. 

• 

2 

3 

1 

V 

3 

2 

1 
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.7101'110 EHAOTE, ypaHnemim (12), (13) 11 (15) HplIBOASITCH H ypanHeHHam 
(7), (8) H (10) cOOTBeTCTBeHHO B cayHae HaoTepmHmemoro (y=1) noToxa. 

ECJIH ypaimeHlie (15) HogennTs Ha ypasHeHHe (14), TO HanyHeTome Hmpa-
mwane momeT 6bITb npoHHTerpHposamo B sammyToil 4)opme: 

V 	y 
vY Vy

-1 

 –1  — / 1 	1 1 82  
) =-T± C1 11"y 0*1' 	

(16) 

gna H3oTepmfiHecEoro cayman HHTerpan RmeeT BHA 

v — In v TVI2 	— 21v 2) =  

Hum neap° nacTh ypaHrieHHH (16) 060311E411Tb .sepe3 T (v), a 6eapa3mep-
Hue HJIOTHOCTI, 9J1011Tp0HOB H HanimmenHocTb anexTpHHecxoro 110.11H npu = 0 
Hp11HFITb paBHEIMH Vo H 80, TO gag HOHCT3HTIS HaTerpnposamm C 1  HOJIy1111M 

c.negylorgee BmpameHlle: 

C1 = (vo) 	• 	 (17) 

lionasyacs ypasHemunni (15)—(17), Tommie pemenHa gag cariag agin-
baTkpleotoro HOTORB anexTpoHox MOH(110 110J1r111Tb B peayabTaTe HuTerpHposa-
EDIFI BmpameHHH 

	dv- 
al vo  ± v 2–Y 1/2[ (v) -11 (1, 0)+ 

3TO ypasHeHne He HHTerpHpyeTcH B xoneHHom Enge, ogHaxo 0110 6mao 
penTeHo HrIcaeHniHm meToxom Ha mainline IBM-704. Ha 4)Hr. 5-7 npliTtogwrcH 
cpanneHHe oTgenamax npexHapHTeahnmx pe3yIITaTOB Hag carom agHa6aTHme-
CHOTO noToica 3J101{Tp0HOB C COOTBETCTBy101HIEMH pen:rem:um{ gag H3oTepmItHe-
cxoro noToxa. Ansi HamocTparmil BRIIHHHH napameTpa y UplIBOA}ITCH pe3yab-
Tana pacqem npu y, paBHoM 5/3  H 2. 

HoOeumitocma norwarcumeAbubtx UOU08 

Ha 43111'. 2-7 BHAHO, ITo cymecTByeT HeCH0.711,110 HJIBCCOB pen:miler, B HOTO-

phIX 11.710THOCTI. 3.1101{Tp0110B monteT snaHHTeaLuo OTJIHriaTbCH OT HJIOTHOCTI1 

HOHOB. AJIH 3THX carmen upeHnonomerme 0 HOCTOMICTBe IIJLOTHOCTH 110110B, CJ O-

..narmoe npli nocTanomte saxaHH, mo/HeT oxaoaTbcH Hecnpasexammim. B CBH3H 

311131 61,17111 HmneHeHTH ypanHeHHH, onHcbmtaionlHe HimmeHlle ra3ox, cocToanknx 

Ham 113 110.71031111TOJIMILIX, Tax H 113 oTpngaTeabumx HacTHrk: 
YpasHeHHA coxpaHeHHH maccm /I aapHga 

nu= f, 	 (19) 

NU = g 	 (20) 

(g — IIHOTHOCTb noToxa HOHOB. ce1£l•x 2). 
Ypanueinuf KoJIwIecTBa gsmicerain 

du 	dp 
mnu— dx 	d —

enE, 

miNu  ddU 	ddP eNE 

(M — maeca Hoaa, rcz 

(21) 

(22)  

r1:1 H r. 7. Cpasnerate usorepluviecvoro a agna6arivrecitoro pemeartif, M = 2,0. 

B pemermix nepylogHnecKoro vain HurrepmHneclain 	ag,Ha6aulgemcat1 caynan ovinnaloTerb 
HeaHamaTenbrio. 

moTepani9ec8o411 130TOK; a1{4a6aYk9ecimit noroH: 	—y=5/3, ---y=2. 

M2  
v1+V 1 

(18) 
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YpaimeHHe MaxcHeana 
dE e 
dx = xo (N —4)•  

YpaHnemin COCTOHHHH 	

p nkT 
p ArkTi 

(T i — TemnepaTypa HoHHoro ra3a, °K). 
Ye.710BEH H30TepMHqH0eTH noToxa 

T.= coast, 

T i =-- coast. 	 (27) 

Iloabayacr. ypaHHermamH (19), (21) H (24), nonycmm 

m/2 1 do 	enE 

	

n2kT, ) dx 	kT e  

a H3 ypaHHeHnit (20), (22) H (25) 

( 1  Mig2  dN = eNE 

N 2kTi) dx kr i 

,Lkna npnBeHeHHH ypaHnemea (23), (28) H (29) it 5e3pa3mepHomy Hrtgy 

maeAem 5e3pa3mepHme HenH4HHIA: 

E = 	 )1  
N kT

12E, 

	

oe 
	 (30) 

( 

	

e2No 	
)11, 

	

xokTe 	
X ' 

r m/2 -\ 1f2  

M  = l„,N8kT e ) 
r m ig2

o 

 y/o  

-- N 2kT • ) 

AepacHHaaaca HeitTpansHocm HoeminecHoro Hopa6na B genom, T. e. 

rje No— HaqaahHoe ana'IeHHe 31.30THOCTH nononmeahmax HOHOB N1). 

110.710HtlITOHT3HBIX H oTprakaTeabnmx riacTInk HOJIMILI 6aITb paania, rITO6b1 Hog- 
B ogHomepHoia sagarie o HeilTpanmagHH HOHHOPO nrnta. HBOTHOCTH HOTOKOB 

	

=-_ g. 	 (31) 

B nom eaygae CBH3bMentny «xapaxTepHcTruiecxHm 5Hcaom Maxa nag HOHOB» 

M* H «xapaxTepHcnrgecimm r1HCROM Maxa nafl anexTpoHoH» M HmeeT BHA 

m*a Mi Tee 142 . 	 (32) 
m T 

11pH 3H3'4HTe.31,H0f1 paallifge mace HeirrpaaHayfollkHx =menu( H Holm"; (Ha-

uplimep, 3.11enTponon H Herron gem') M* moHreT 5mTE. 5onune M Ha Hecnonbxo 

nopHAxort. 

1) B Ra‘lecTse N o  momeT 6131Tla BWITO aio6oe xapaxTepxoe ;pia nporkecca sxwietrae  xnoT- 

HOcTH BOHOB N, ripmasuroe sa napameTp oniecerma. — Ilpum. pea.  

190 	 B.  Heiimpo.suaatfus, 

ECJIH nnecTH 6e3pa3mepHme uapaMeTpbl (30) B ypaHaerum (23), (28) H (29), 

noarTHm 

dg
=Ft

-v ,  
de 
	

(33) 

( _ 	ddg = 	 (34> 

C1—
M621 dp _ Te aR 	 (35) 
Pka ) 	T i  P .  

CHcTema ypasHeHaii (33)—(35) HpH coHmecTaom penTeHHH HaeT 33BHCHMOCTH 

V, H E OT g. 
CnegyeT Hall0MHHTL, ITO BO Hcex ypamenlinx 09)—(35)] acl)dpexTom HaaH-

moneficTsnit npH CTORHHOBeHHFIX 110.30BCHTeRbMIX tiacTink H 3BeHTp0HOB npeHe-

6peraeTcH. B ocHoHe Taxon) AorryrgeHHH BeHMT manaH HOBBIUKHOCTb HoHoa 

no cpaHnemno C anexTpoHamm. 

3AKJIICILIEMIE 

Macutma6bi ne.nenurt 

floAcTaBaHH THnrumme 3Hagernan CHOpOCTH noToHa, IIJIOTHOCTH sapaga H Tem-

nepaTyp amHTTepa 3aexTpoHoH B cDopmyam 6e3pa3mepHmx napameTpoH Han Boa-
MOSEHLIX HoHeTpyHT(Hil HORHHIX gsnraTeneti c umpoxEm HOHHISM nyrntom, MOSKHO. 

OlkeHHTb maeraTa6m HHaeHat, olllichmaemmx ypaaHemunni (9), (10), (14) H (15). 

ABB HOMITIXHHHraTeneft, pa6oTaionnlx npH naoTHocTH HOHOB N = 1013-1016  At 3 , 

CHOpOCTH HOHOB U = 2.104— 2.108  at /teas H TemnepaType aaexTpoHors T e ---- 

= 103 — 10 4°K. 6e3pa3mepHme napameTpm xapanTepHmoTcH cnenvonkHmH 
3HageHHSTMH: v nopHnita (10 -13  m 3) n; a nopHAxa (10 -4  os le) E; nopHmta (10 4 m-1) 

H M nopswa 1. 3TH EllarleHHH xapaxTepial Halt Ana H30TepAIHrieCHOTO, Tan- 

n AAR anua5aTH-qecxoro noToxos anexTpoHoH npH y = 1-2. 
Tax Hal( ;pa THrolgHbrx xoncTpyxgHit HoaHmx HHHraTeaeit M HopaHHa. 

eBHHIIKTI, TO moryT peanHaosameH Bee THHIA pemenHil, HoHaaammle Ha (])Mr. 2-7_ 
TeopeTHgeotH npencxanumemme sulnenHa moryT oxaaaTsca -ripeasmgaiiHo Tpyg 

• Ann axcnepHmenTani,Horo o6Hapyacernm, Tax Halt OHH Hp0HCSOASIT Ha (MOH& 

nopoTKnx paccToarnmx nopsnuta HecHTmx Aoneit mmanlimeTpa. B CTORT, manmx 

o5aacTsix CTBHOBHTCH orgyTHmum BBHITHHe 30HAOB H Hpyroit aRcnepHmeamammil 

armapaxypm. 

Tunbi peuzenua 

',MOHO onpegenHeTesi HoHurpyHHHeii paccmaTpHHaemoro Hormoro geHraTenx. 
Hammy-Hog “apanTepucTHgecxoro =mum Maxa anexTponHoro noToxa» M. 3T0. 

H3 CI)Hr. 2-7 BHHHO, TITO cynlecTspoT TpH OCHOBHbIX Tuna penTeHHil B 3aBHCHMOCTIL 

RoaxpeTHmit BHA pen:Leung onpe)eJIHeTCH HaAaahnsim 3HarieHHem v npH — 
OT TOPO,menbine, pasHo HBH 6oJlbme epanncia =mono M. IlpHHaHHom 3HaRennn M 

OcuoDahie cBortunsa pemenHH ypasnelmil (9), (10), (14) H (15) onpeAeamoTcH 

= ao 	0. 
IlpH M <1,0 cyJnecTityloT TpH Biqa pummel: 
1) Hey3Harame no 	

culipanh Boxpyr BHHHIL 
2) MHOPO3HWTHEle HO H upegcraHasuounie c000ft 

2 
	

(36) 
V = MI+1' 

(23)  

(24)  
(25)  

(26)  

(28)  

(29)  
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3) aCHMITTOTH4OCKH cTpemmnneca K 6ecRonermocTn npn Ronerumx arra-
gennnx 

Tpe6oHannsun nefiTpaanaagnn HOHHOTO nycnta momeT ygoa.geTHopHTL. 
acilmwroTrmecunk THEE pemenna. C npn6aHmeHnem vo R 1,0 paccTonnne meackY 
acnmnToTamn t HoapacTaeT ):ko Tex nop, noKa He gocTnraeTcH neikTparnaocTL, 
a aC121MIITOTIS 110 ygaamoTcH K 	HpH COOTBOTCTBylOIEIHX HarIaJILHEIX arra- 
'lel:II= 8 n v B6JIH314 COTRH, aminTripporgeift 3J1OKTp0H1.1, BO3M03ROH TaKOil cartnr 
Roopglanar HO nTo °aria 113 aCHMITTOT COBMaCTHTCH C noaoatennem amnTTepa 
3.11131iTp0HOB, a gpyraH yfrgeT Ha 60JIBB100 paccTomme B11113 ILO noToRy HOHOB. 

Y nocaegHeit aCHMLITOTLI, rge, coraacHo TeopeTmecRomy perneHrno, ILKOTHOCTb-

3.11eKTp0HOB goaatna BHOBb HpH6JIHataTLCH K 6OCKOHO4HOCTH, acixpeRTLI, HOT0p101H 

npene6peraan B paccmaTpnnaemoil mogean (peRom6nHannH, pacxoatgenne nymta 
H T. 11.), moryT nplisecTn K HeorpammeaHo galiTeJILHOMy coxpanenmo netiTpaar, 
HOCTH. 

ECJIH M > 1,0, TO BO3MOKUILI TaRate 3 Hnga pernennil: 1) gayanagnme 
2) ocnnaanpylonkne OTHOCHTOJILHO JIHHH11, cooTHeTcTsporneil HecapaasHocTx 
noTorta, v= 1, 11 3) aCHMHTOTHrlaCKH npn6anataionknecH K 6aCHOHO4310CTH B y3ROM 
gnanaaone aHarenait RoopgrulaTbr t. 

Tpe6oHannam neirrpaanaankin ygosaentopHioT nepHogrurecRne perneHna,. 
Talc Raiz MOK(110 noRaaaTb, 410 g.1131 iio6oro neaoro *plena galill BOJIH nygoR 110110B 

FIEJISIOTCH B neaom neilTpaablimm. PeaaI3aIIBR Ha npaRTHRe 3TOTO ulna paneling,. 

Tax Kai H acilmnToTmecRoro npn M < 1, noTpe6yeT orfens TrgaTeaLHoro 
1OHTp01151 aa aHarleHHFIMH Be.1111411H V 11 8 B 06.11aCTH neitTpaanaannn B carrae 
peaabnoro HOHHOTO J{aHraTeaR. 

Hpn M = 1,0 pen:Lemur o6aa,rkaloT caofacTsamn, COOTBeTCTUICIIIIIIMH RaR 

carialo M < 1, Talc n M > 1, npn aTom nepnognriecRHe OkopMrza pemeHnii 
OTCyTCTBylOT. 

Pa3pbtenbie peuieuu.s 

B pa6oTe [17] 6o See nogpo6no noRaaano, 410 gay3Ha4ame H mnoroaHarame 
perneHna He moryT OEIHCEIBaTb nenpepanume cDnarrrtecRne npogeccm. B nexo-
Topoil CBOeg 4aCTH TaRne peurenna gonycTuanm, HO Korga mecTiloe «aaexTponnoe 
Ilium Maxa nepexogHT ‘repea 1,0 H pernenne CTaHOBIITCH mHoroanarmum, maTe-
maTIrIecxoe onncanHe 5113J1OHHH, gaaaemoe TaRnm pernennem, nepecTaeT oTpa-
HiaTb flurawaecRyro peaabnocTL. 

Mono npegnoaoamTh, 4TO B gefICTBHTeKbHOCTH, Korga M 	1,0, HTIOTHOCTI, 

aneRTpoHoR cRarmom meHaeT cnoe anagenne 11 nponecc paaanHaeTcH ganee, cae- 
gyn gpyromy Tnny pen-lemur. 3TO 310BOO pemenne MOHICT 6LITE. moil-g11:1mm 
11.7111, ecan ono FIBJIHOTC11 TaRace MHOTO3Ha4HISM HO IIIIOTHOCTb 3KeliTp0HOB 6ygeT 
npeTepueHaTb erne OgHH HJIH necRoamto nocaegoaaTeammx paapHaos go Tex 
nop, noRa He gocTnrneT BeaHTiHHbI, cooTHeTeTnylorgeil Henpepmmomy pemeHmo. 

Celt3b mealcay a0ua6amuuecteuxu u u3omepatuuecnumu 
peuteuustAtu 

Cparmenlie peiuenai gan agna6aTrr4ecRoro H HaoTepmnriecRoro HOTOROB 

ageraponcat ((pnr. 5-7) noRa3hmaeT, 4TO o6a TepmognnamntrecRnx npegnoao)Ke- 
HHB IlpHBOTERT K HORTH OJInHaKOBhIM peayaLTaram. OCHOBHOO paaanrine 3aKJII0-

qaeTCa B TOM, 410 pernenna CTaHOBFITC11 MHOTO3Ha4H1,111111 HO t npn pa3J1114HLIX 3Ha-

4e11HFIX OTHODIO1111H naoTHocTefr aaexTponon H HOHOB V B 3aBHCIIMOCTH OT OTH0- 

131e1THR ygeahumx TeniIOeMKocTegy. 3T0 paaantine moaceT &ATE. 067,31CHe110 ncxorcH 
113 aHaarlaa cooTnonieHHH mentgy MecTHLIM H xapaxTepncTnIecRnm rincaamnMaxa 

192 	 B.  Heampanuaatfua 

ageRTporros 
M 
V+ 1 

 v 2  

B Ramgom carrae 3HaileHHIO v, npn RoTopom pen:Lem/a CMSOBIITCH MHOTO- 

3Ha4HLIMH, COOTBeTCTByeT Toluca, rge MOCTHOO 43.11eKTp0HHOea THICK° Maxa npo 

xognT nepea 1,0. 3T0 arm:wane npn HeRoTopom 3agaHHOM 4HCJIE3 M 3aBHCHT OT V. 

Apyroe paaaIrgne pemennii aaRnioliaeTcH B menu:nem nameneHnn HaKJIoua 
Rpnintx ;{al BKBHBaJIeHTHLIX ana4eHnii v H t, 410 MOSKOT 61tITB Ka4eCT13811H0 

o61,HcHeno cpaHnennem ypaimennii (10) H (15), RoTopme onpegeamoT BEIJ131411Hy 

nponaHognoit dv /dg npn gaHHISX 3HW:11MM:1X V 11 8. 

cr)opmm pememul B cariae n3oTepmi3HecRoro H agna6aT11IecRoro 110TOKOB 

aaeRTponos (nem:, cxoJ;HBa. Bb1J10 TaRate noRaaano, 4TO o6eapa3mepnzaroin11e 

napameTpm HMOIOT Te ace nopngRif Be.111FIHH neaaancnmo OT xapaRTepa Tepmognaa-

minecRoro nponecca. Tamar o6paaom, BHAHO, wro necaegoBanne npo6aemm netiT-

paanaannn HOHHOTO nruta momeT OCH0131113aTEXII na am6om 113 yitaaarmax npeg-

I:maw-Renal; Hm6op onpegeaffeTcH TOJILKO coo6paatennsrmn y1lo6cTsa. 

HoOeuarcuocrna noitoxcurneicbubix uonoe 

B nponecce nogroTornm 3T0f1 pa6omi K ne-qaTH 6faan noaygenm upegaapn-

TeJlEable pe3yarTaTra HCCJI0110BaHHII 110ABIISHOCTI1 noaoacnTeabaux 11011011. 

PeayasTaTm nepaux mantnnnux pacqe'roB noRaabramor, rrro B carme (nem. 
.60IILMHX onion:Lerma mace (M t  /m) ILEIOTHOCTI, HOHOB menneTcH 1104TH neaameTno 

game npn H.TIOTHOCTAX 9.11eKTp0HOB, B COTHH paa upeimmiarorgnx IIKOTHOCTE 

HOHOB. BTHM nogTHepmgaeTcH HpHMOIIIIMOCTID glIS1 60JILIIIIIIICTBa carmen npeg-

110J10MeHIIII 0 HOCTORECT130 IIKOTHOCTH 110110B, aeatargero B ocnose paccmoTpen-

Fmk' Hrrarraae mogean. 
OgHaRo, Halt BriTeRaer 113 maTemaTurrecRoro allannaa aagarm, erge He aaRoH-

gerinoro HOJIHOCTbI0 B nacTonrgee BpeMH, moryT CyrIecTBOBaTb Hepxnnit H HIDICHHEI 

upegeam BOJIH4HH 6e3paamepmilx 11310THOCTeil 3.7101{Tp0HOB V .H HOHOB p. ECJIH 

nogeanTh ypaaneHne (34) na ypaBHeHHe (35), TO noaygnm Impaatenne, CB1131,1- 

Baloakee V H 13 

(38)  

YparmenHe (38) noRanmaeT, 4TO 3aBHCHMOCTE. V OT p npoxognT trepea MGT- 

pemym npn = COOTBeTCTBy101K110 T041(11 nmeapTcH II Ha Rpnrioti aaancHmo-

CTII p OT V, KOrga V = M. [Anclo:tepengnpoaanne ypaitHerum (38) HO V HMI 

nonaahmaeT, 410 8TH TORKHAeiiCTI3HTeKb110 5113.713:110TCA aRcTpemaabHmmn, a He T o' 

aamH nepern6a.1 
MaRcHmaaanoe H mnaRmaamme aHagenna v H 13 moryr 611Tb nailgeHm 113 BM-

paaceaaa, noarraemoro HETerpnposaHnem ypaanenna (38) 

In —±—„ 	
) Th

T
Linp+  Mt.m2 (1_ 1 ) = 0 .  

	

v 	1 — 	1 	, 	 , o  

	

VO 	 V 2 	Vg 	2 m 	02 

flocTonnHaa nnTerpnposaHnH npn noaprennn ampamennn (39) oupegeaaaacr ,  

H3 nagaradaux ycaoHnift: v = vo II = No= 1 npn = 0. TIT06bi noRaaaTs 13J1H11-  

Elle oTHomeHna mace riacTral M, fin, HmecTo M* 6m .go nogcTaRgeHo ero Hbrpancenne 

yparinenna (32). 
Korga B nponecce nefiTpaanaannn yqacTayroT HOJI031(11TOKEHble HOHLI 

H aaexTponm, BepIXIIHM npegeaom gan v [coraacHo yparmennio (39)1 oRaataHaeT- 

(37) 

1- 2 )dv 	T v 	P2  
dii = Ti R  ( 	 )  

— 

(39)  
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CFI HaCTOHLHO 	 rIlIC.30, 	B DTOR 06.33CTEI IIHOTHOCTek anexTponon 
npumennmocTE paccmorpennoii maremaTnriecHort monenn CMHOBHTCH COMHII-

TeaLsoil. Onnaxo, ecan paccmaTpunalonn ‘lacTlaqa, 6o.nee 6ans1tne no maccam, 
npenensnme analenna v H p HpH6HMEHIOTC11 x Benn-qnnam, Horopme moryT 
npencrannwrs npaimmecnnii nnTepec. IloaTomy, ecJIH, nanpwmep, B xviecTne 
cpeAcTna nefiTpann3annn nonnoro nyruca 6ygyr ncepLe3 paccmaTpnnaTscn 
oTpngaTenbume HOHLI, 3TH npei.keaLnLie OTHOBIOHHFI IIHOTHOCTeit nonnum 611Tb 
TukareaLno ncenenonanta. Bonbutan pa6ora npencronT IIO nccnegonanmo 110TOHOB 

ra3a, COCTOFIIHFIX 113 nnyx BElgOB aapantemmix -qacTnn. ,TIonnma 61dTa oupege-
nena El npnmennmocm gorryinennft, cgenammx B 3TOg pa6ore. B oco6ermocTn 
neo6xognmo onpenennTr, npanomepnocTL upene6pentenna CTORRHOBOHIEHMH nono-
MITeJIMILDE H orpzikaTeammuc nacTnn B caygae, norna HX maccm cpanniuna 
mencny 
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Hefirrparmagmg MOHHbIX ny'IKOB 

B MOHHOM Awirarene 

npm 17omou4K 3nerrpoHHoiA 710By1JJKM 

r. K. BodtOyult 

HeilTpannsagiag nplita cpnecraerma Ana mo6oro anexTpocTannecHoro AsHraTeng, Tax 
Eel{ OHa, Bo-nepriam, uperurrcTayer 6alcrpoii 3apnExe emxocrx, Horopol1 o6uaAaeT HochrEqe-
cimii Eopafias, B, BO-BTOPTAIX, KomuelicapyeT nonce upocrpancTsermoro aap8I4a, oxanusam-

IgHe orplinaTenaHoe BO3ReACTBHe, 0006eHHO B611R311 asixoxxoro orsepcma ycHopsuomeil 

cacTemm. HeilTpanEaamm n
y'

nxa menarenana eme noromy, 4TO °Ea cuoco6cTayeT ymermme-

HBLIO 9RepreTIFMCIUM 3aTpar, He CHR3MB3IR C co3gannem THSH. 

Itomuencarma max npocTpaucTseEnoro 3apEga MORCE3T AocTEraTsca 3a cReT coagamm 
ycrocrmaoro o6naxa 3nexTpoaoa, yaepaumaemoro canamE upocTpancraemoro aapaga none-
HCHTEMBEILIX HOHOB B gpeigIOBOM upocrpancrae meacgy MMORIEMM BREMTpC9:COM RonEoff nyuum 

acuomoraTenmand «Epernboamo Daewrpogom. MoEmo rroxa3aTB, 'ITO anempoma, ssegeHabte 

B 9Ty o6aacTa, B pesymeraTe HynoHoscHoro paCce$HHH Ha manure yrJua upH crommosemaxx 

C nonamE B cpeaxem 6T2L-Fr TepHrb RomaRecTeo HMV/WHIM, EocraTo‘moe jig Taxoro Ex Haxarr-
A1113aHlig B amok o6EacTE, RoTopoe upErteAer x ummoi Romneucamm upocrpaucraermoro 
aapEga. Ilpa ATOM o6pa3yeTcH cnoeo6pa3amit HaHoiTHTenr, anewrpoHoH, HoTopmft o6ec11evaisawr 
TOR, Heofixommaii ERR nogaepatanEE nekTpanarwro COOTORMEIR aeTaTenLaoro anuapama. Ecam 
anewrporna, umatualonme aoapany, Heupepanmo 3amenkaiurca cooTaemapomEm Roaxge-
CTBOM HOBTIX. anexrponoa, TO aTa o6nacTa monceT paccmaTpEsamcE-Hex nnocimi ROTC/4MM 

anexTpoffoa, orpaumaeunmil HO 91/DICCIEH. Talcum o6pason, CTBHOMITCH OCyMeCTBRMBIM cTauxo-
napwail pexum, 'mu Horopom uoTemmaa ueficTspoukeil 3333xTpolmok nosynnm ocTaercE ace 
"Tema cneraa orpiagareamulm, a alleItTpOBIZ Treupepanmo pinexaToTcE ammaim noroxons• 

Tax Kale noxilikaanuail Taxoit aaararena 'Irma upegcTaaaneT co6o amain:tyro Ea-
rpy3xy, nomuncoleimpo x anexTpEgecxoil exxocTE, xoropoit o6naxaeT aeraTenanalit annapaT, 
H noononiaty nepnon BoaMOnxnbIx Roae6annit B nonymne no bolero paa mama° 'Tenons upo-
xoncnenna gepea Hee Rona, caegyeT CORMMTS, 4TO ICy40R 6yHeT ycTocr«HH. 

HposepHa meToi:koH HeirrpanHsamm Tpe6yeT u0JIn0 anerrpinecHoll ssonaugH cHcTewa. 
BIZIMAH8H110 amoro Tpe6oBanan B Ea6opaTopayx ycaommx Becsma caoamo, Taft Halt Heofixo-

Amilail npn aTOM xonaexTop ErpaeT podia gOUOJIHRTenbHOTO aneHrpoaa, OHOJIO Koroporo waxer 

o6paaosarBcE 3.3ex-rpm:man neap:I:ma. 

IIPOBJIEMA HERTPAIBI3AIMll 

B nacroanketi pa6ore naeTen anemewrapnoe o6ocaosanne npennoncennoro 
meTona neftTpannaaman nonnoro nruta anerrpocTarn -gecnoro AnnraTeng. Bonee 
crporoe TeopeTwiecHoe ouncanne 3Toro merona non He paapa6oTano, onnalto 
Ra-gecTsennoe npencrannelme mower 612,1Tb nano. ripeavke seer° caenyer OTMeTIETE., 

'ITO gng anenrpocTaTnnecuoro nnnraTenn xapanTepnra no cynkecTny nne pa3nn -q-. 

HMO aaga'IH nekTpann3annn. 
Bo-nepnmx, itocmwiecialit nerarenmani aunapaT B oTangne OT na6opaTop-, 

HLIX monenefi npencrananer C060f1 HOJIHOCTLIO H30JIHp0BaHHy10 cncremy. IIpH 

emnocrn annapara nopnnua 10 -1° ero HOTOHIlHag 6yner ‘ipeaBbrgaimo -gyncran-

Tenen game x mandinieft pa3unne ionnoro Fl anemponnoro TOKOB, amirrnapyemmx 

H3 AnnraTenEmott cncremm. HoHnnalonknit paReTy nytiox nonnten ocTaBaTac 
anewrprmecxn neitTpaahmam. 3TO BO3MOHCHO TOJIbItO npn yenonnn, 'ITO BiaTe-

HaioiTudi Hrion DHOHTp0HOB B HOHOMIOM eneTe 6ygOT HMOTI, CHOpOCTL, pan-

nyio CHOpOCTFI HOHOB.IXISI paanenenwa 3apngos neo6xonnmo aaTparnm pa6oTy, 

HO3Tomy upn nenonnom cmemenkin IIpOTHBOIIOJIOHKHNX 3apagoE BO3pacTaeT 

MOIHHOCTb, aarpa ,unmemag Ha enunnny Tarn. 
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BO-BTOpIaX, HeilTpanHaaHHH Heo6xonuma A.T111 TOP), riTo6m Homcmit nytioic 
mor HORIIHyTI, anuapaT "Iepe3 amconHoe oTaepcTue ycHopHiolgeit cBCTeMN. Tpaex-
T0p1MI HOHOB, Hpoxonsumax"lepea 3TO oTHepcTHe, aecbma "IyBCTBHTeaLHLI K alleRT-

pwieciunt uonscm, coanariaemmi aapHgamH, pacuonomeHmom BHO cHcTemm. 
ECHH o6nacTL aa BLIXOAHIIIM oTHerocTHem HeriTpanmia, nepea amxonHoe oTnep-

cum 6ygeT uponymeH XLOJTHMI HOHHIilii TOR, a ROHM coxpaHHT CKOpOCTH, C ROTO-

imam OHH BXOACIT B HeilTparanylo o6nacTs. IIpH ATOM He 6ygeT pacxomnercHn 
HoTopoe B Hone‘mcom crceTe HpHnogHT H norconamenaHoil aaTpaTe aneprmi. 

3ameTHm, ‘1To HEHHcemae anexTpoHon He FIBJTEeTCH o6H3aTenmaam ycnonnem 
HefurpanHaaHHH o6nacTH, HenocpencraeHHo upwamHamuceii K amxonHomy ousep-
CTIII0 ycHopHiolgero anexTpona, Tax Halt TaM Tpe6yeTcH HeilTpanHaauHH MEHL 

aapHg a. OTmeTzm Taxace, TITO MbI pacnonaraem aHalcHTenbHo 6o.nameri cao-
6onofc 13116opa cageHHH, aa HoTopum Tpe6yeTcH HekTpazataauna T 0 K a. 

11POBEPICA HERTPAJ1113AB1111 

Anti goliaBaTezacTria TOTO, "ITO OT anexTpocTaTHsecHoro gi3HraTeni•Horo 
yeTpoilcnia moacao oHalgaTa ynoaneTHopHTenaHoii pa6oTm B Hocmoce, cnegyeT 
uoitaaaTs, TITO uriox 3a BLIXOAHISM oTaepcTilem He pacruHpHeTcH (a 3HarIHT 

HOHHIVI1 
goatlffiellb 

MULLIeHb -npuermar 

43  H r. 1. liccaeAoBaEum BeferpanB3arom 

HeirrpanHayeTcH aapsuk) H =IT° HoTeHuHan Beer° yeTpoilcusa ocTaeTca B Te'IeHHe 
pa6oTm HOCTOEHHLIM (T. e. umeeT mecTo HetiTpanHaaHHH Torca). 3To TpynHo ocy-
mecTi3HTs B na6opaTopuu. 3HcHepHmeHTansHaH cxema (cpHr. 1), B HoTopoii HCTOTI-

HHK  (HaupHmep, tiepin amuepmeTp) caaaaH c HpHemmucom 
(ROJITIeRT0p0M), HO no3Bonfrer H3OJIHp0BaTT, nBlIraTeab. Paamepm J1a6opaTopmax 

cTeagort orpaurrgerria, H urloic B OT peanaHmx Hocralriecimx ycHosHii 
o6H3aTeamco upxxogHTcH c06HpaTa Ha upHemHom anexrpone. 3neitTpoHm moryT 
HaRaHnHaaTscH B upocTparccuce meacgy WITH anempogom H HCHLITyeMai moAeamo 
[1 H ygepacrmaTBal cBaamil noaomrreamioro npocipaacTBermoro Bapcvka HOB-

Hon) Hyrma, acnencTHHe =faro 61AcTpo upoHaokkeT aaaemneHHe name nonseruell-
Holc (4Tr...ifaualouTeic») mogenit "lepe3 una.amy H oHa yHce He 6yneT anexTpHriecHm 
H3o.nrponaimoti. 

HaH6onsmlift HHTepec upencTaanHeT OTBeT Ha Houpoc, Hai{ 6yner ce6H Been! 

irytmat, ec.au ero paerrpocrpaHeime He 6ygeT orpaHugeHo ROTIOJIHIITeJIMILIM 

aneETponom, Hel136e3KuLlm upH na6opaTopHmx HecnenouaHHHx. 

HEBTPAB113A411f1 11P11 110MOIIM DJIERTPO)IIA B APER(DOBOM 
IIPOCTPAHCTBE 

PaccmoTpHm umoHTHposaimmil B camom HBRHSIITeJle g0110JIHEITeJIMEILIA 3JIeRT-

coanalocurdi gpeilcDoBoe HpOCTpaHCTBO, gepe3 RoTopoe momer Hp0X0AHTb 

ny"IOK. Ana npocromi BocuoabayemcH onnomeprimm upencTaaneuHem, upenuo-

AOSICEIB, "ITO HOHHbIll HCTO'IHHIt o6paaoaaH unocHoil uosepxnocTmo, a HpyrHe 

anexTponm HpeACTaBJIHIOT co6oti Hapanneamnie ceTHH ((tHr. 2, a)• 

B o6nacTH EA HOHLI ycHopluoTcH. 110CJIe He6onsucoro aamenneuna, nottoHH- 

-akar° HOHLI Hyw‘Hoic HoHeaHoik CROpOCTH V, OHH nocTuraloT IIIIOCROCTH N'. 

3neca B carme Hano6HocTH moHceT 6mTb yeTaHoaneHa cenca. 3amenneame 

HOJIHMO 611Tb JIHITh nOCTaT0t1HLIM nAFI Toro, xm06mBOCHpeHFITCTBOBaTb uonanamuo 

3JIeRTp0HOB B o6nacTa ycHopeHug HOHOB. HeifrrpanHavoruag ceTHa upeAcTaHnHeT 

(I) H r. 2. Balla:este pconoranTem ,noro 
aperallosoro aneHTpoaa. 

a — caeca pacHonOmeang enexTpoaaa; 
pacupeAeneama uoTemalana: 

6 — not OTCyTCTBIal 9J1eliTp0HOB; 

6 — Etpli HallinI114 DReItTp0110B. 

co6o11 anewrpon B npeilcDoaom upocTpancTHe, pacHonoacemuat B HJIOCROCTH N 

a umecoumtil HoTeratuan, cooTneTcntylorguk cHopocTH HOHOB V, T. e. paBHbI uo-

Teaurcany B IITIOCROCTH N'. ageBHAHO, ao-uepHmx, "ITO BTO ymesamaeT cHamme 

upogoamme noIH, Herta6e3nrile B HHOM carme. Kpome Toro, rconoacHTenmaati 

upocTpaucTseHrual aapHn HOHOB coanaeT MaBCBMyM noTearmana B HJIOCROCTH E', 

naxoxpoikeRcH B ApetticIpoBom rEpoczpalloTBe NN' (clmr. 2, 6). TeM Gambled o6paayeTcH 

HoTeauHanbuaH gala Hag DJIORTp0HOB, ROTOplle MoryT 3MHTTHp0BaTbC31 B ni06ori 

E3 unocHocTeti N n N'. ECJIH DIIORTp0HIS 6ynyT ynaanHaaTbcH PTOM noTeracHanis-

HOg Hmoit, TO B HoHermom COCTOEHHH, nonaaaHHOM Ha (p Br. 2, e, 3itx HaHolineHHe 
upHaegeT HonHoil HeiftTpanHaarcHu gpeificrposoro upocTparicTna. 3To aHano-

11:14H0 xopouTo 113BeCTHOMy aBaemno B anexTpommit namue, BorAa npomexogirr 
ReftTpanHaarkua anexTponamx urcHoH TionoHurrensHmmu Hosamu, o6paaylo- 

II1IMIICSI B OCTaT0r1HOM ran. 
113 upoaegemmax DRCHOINIMeHTOB [1] cnenyeT, "ITO 3THM HyTem momeT 6JaTb 

nocTHrHyTa cTaTipiecHaa HeitTpanHaarcria Honek aa alaxonrcum oTaepcTuem ycHo-

pluoluero aneHTpoga HOHH011 nyraim. ECTeCTBeHHO, BO3IIHRaeT Boupoc, moaceT nB 

3TO cTauicoHapRoe o6naHo anexTpoHoa nyTem nuciactlyarcu EX It namaletc orpaHH-

mlnalorgefi nosepxHoeTH N o6ecrregHTb Heo6xonammil ROTOR anexTporcon AAR 

HeftTpanuaauriu Hounoro ToHa H 6ynaT JIB upu ATOM pacxon anexTpoHos 1:wawa-

1131TbC51 B 
cTeueHH, Heo6xogHmoil Ana uonnepacauua HeRTpanuaarkuu aapsana 

B npei4oaom apocTpaHcTse. 
Alla OTBOTa Ha aTOT Houpoc paccmoTpHm nocnegoBaTenmw TpII camarnmae 

upo6nemm: 
1) ycaorma, 6.naroupuHTcTnylonuie yikepHcamuo anexTponos 

B HpeticDosom 

mpocrpalleTBe; 
2) nameaonelicTugH, upHsonanuce x aaxsaTy DJIORTp0H0B; 

3) 3MHCCHIO 9HeRTp0110B C HaOCROTO, orpammeunoro HO 3MYICCIIH HCTOrIEHlta., 
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YCJI0B/111, BaAr0IIPBSITCTBY1OBABE YAEPHIA111110 
DBEHTPOHOB B APEIVDOBOM IIPOCTPAIICTBE 

Bo 11E10131X RoacTpyx4H.ax 110HHISX xralraTeneil anex/pogra (amHTTHpylommii 
anexTporaa H 3amegasnonmil Hor/m) pacuoaararorcH HeuocpegcrBelmo ea Buxog-
Hum on/epcTHem yotopHreaH HOHOB. Ilpe)nareemoe paemer4eHHe anexTpogoB 

/P/Po 	 IVFc 

E 

A 	 f 	A 

1:13 B r. 3. Bo3mowame (1)opvna xpliBBrx pacupeAenerima 
noreuquana B Tpexanexrpomioil Holmoti nynnte. 

oTan-qaeTcH or pane paccmarpHBanmHxca TeM, 'ITO 06ecuequisaer apaeoBaHne 

uoTem/HaaBHoil HMIS gag anexrpoHoB meutgy ycitoprnoukHm H setrpanHaylon[Hm 

aaexTpogamH. 
H3 reopma upociTancrnermoro eapsma B noroxe meutgy 11.110CHRMII nape:me/1B- 

H1.13111 anexrpogamH [2] caegyloT 4 BO3MOHRITAX num pacupegenemm umermuana 

UjelTlya/7bHbld OH& 
amcymcmoyern 

Myel/OHOIU 
OH00,/ 

MONeM 
a6pa3o6amace 

2 	 3 

3fleKMpOH momem alacmuzamb amummepa uowal 

CD B r. 4. 06nacrii anageuriil KrarrepBeB, oupeAensuommx 
poeaane anempormoil noBTERB. 

(Jr.t 3). ABa H3 qempex (6, e) o6aagaloT maxcHmymom H, cnegoBaTeasHo, duo-

co6ini o6ecueqHTB ygeputaHHe aaewrpoHoB. PacHpegeaernIe /Jana a Boo6m,e 

Henpuemnemo, HOCROJIBRy Brim:man noanoe Topmouterme HOHOB. B cay'Iae 

anexTporaa aH6o Hemegneram ycxonsealoT 113 o6nac/H, rje uteaaTeamio HA ygep-

utarme, aH6o 6om6apgHpyrca Hornmit HCTO1IHRIZ (B 331314CHMOCT11 OT COOTHO111013113 

HoiTH4HanoB), a noromy 3TOT TIM pacupegenerma Texaco gonucer/ 6rrra YI3 pac-

cmurperma HcitaloqeH. IlpH pacr/pegenerm /Hua 6 upoxoutgerale HOHOB 6yger 

JIHML =laCTHIHMM, Tax xax B 06.m0TH maxcHmyma Horemmaaa 06paeyercH 
BHpTyanmerlia anon. OgHarto game //pH qacrwmort HeiirpanHeamm 3a crieT Ha-

ItanaRBaH1151 3nerrpOHOB BoccmHaBaHneeTcH HOHHOO npoxoutgeHHe HOHOB, 

a peer/I/ego/mime THria 6 upespaukaercH B pacupenenerlue /Inla e .. XapaxTepH- 
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CTHRH DT01.0 pacupegenerum Hoar/earl B up/mouser= A, rge among Taxute 
pie/tome/1,1wpm no paememernuo HeilrpanHavomero anexTpoga B COOTBOTCTBH11 

xpe6yemmm coon/on:Ler/Hem noTeHr[HanoB H ray6HHoil 
Ha clinir. 4 penomEposaml yea0BILII cylgecTBoBaHHH noremmansHoii simm, 

37,1-kePatuBaromeil anexTporm. no a6c4Hcce OTHOHYOHO OTHOCHT0311,H00 paecToainte 

kV2 E meatgy yatoprnotgek H Hei[Tpammyloukeil centamm; xorga k = 1, oHo Bripa-

utaercH B HOAR% H.11aHhi upomeHtynta, rge upoHcxogHT ye/tope/me HOHOB. HO OCR 

opal/Bar oraouter[a pa3HOCTL HOTOHHEIHHOB meutgy OTHM11 aaeKTpop;aMB B H0.1111/1 

ucisogHoro ycxoprnoixero Horeagnana. a.nelapoum moryT ygepuamarbca TOHLRO 

13 TOM carme, °cm/ 3Haqerma HoTemmana B Hoop/cm:car Her/TpanHapouleil centu 
aeutar B upegenax ealurpHxoBaHr[oft Ha (intr. 4 o6aacTH. 

Ho mepe HaxouneHHH anexrpoHors R04111HHHOHT k (cm. upHnontenHe A) 

ymeHmaaerca OT egHHH41.1 Hyan (upH Hoar= HeifirpanHaartHH); BHpryanaHrsit 
aHog //pH ATOM MOHIeT cymecniorlarr nBIIIb B TegeHue Becrma ROpOTROTO HHTep-

Bane BpemeHH. HHOT5DROHHOCTb gpeilcDoBoia o6aacTE morxer 661Tb 11p0113BOIlb-

R011, HO 6oasme Hexoropok mmE/HmeabHoil gamm, eamacHrekeil OT creuerm 3ameg-
aeHHH HOHOB. 

B3AIIMOAEBCTBBH, IIPBBOAFIBAIIE K 3AXBATY 3JIEICTPOBOB 

Haqaar•Hoe g131/MeHlle OTHOHLEUSX 331011THOHOB, 3MHTTHp0BaHHBIX C RTIOCRO-

cTeil N Hall N' B norem/HanaHylo silly pacupegeaeHHH THua 6, TaKOBO, ',ITO 01311 

3Ha‘urrenrHo 6onsme BpemeHH HaxogaTcH y rpaHH4, IBM B gesTpe Ape/401301a 

06HaCTR. Hpome TOPO, Korge enexrporm B Broil 06JIBCTH compmelor Koae6aTeas-

Hale AH117110111113 OT rpaHuirm rparauw, HOHBTIROTC13 peanbHas1 B031107110CTB 

IIX pea6cop64HH 1H11 IIHOHHRHOBOHRY1 as Hpegenbt orparurrumaionleil centH. 
Heti/Taal-mai-AH/1 B J{peticDcas0ii 06HaCTH Tpe6yeT HOCTORRHOTO Halt011.110HH11  MORT-

porroa. Heo6xogumo yam/am/am Hx Tar= o6paaom, =ma/ H3 6eutam yTerntH 
II HpHBOCTH HX B 110H0qH014 cqere B COCTORHHO xaorwlecxoro aBlInfeHlIfl. &HIE 

ORR moryr yaaBn/mamcH gum c HeeHarmTear.Hoir Horepeil aueprym, TO HX ygep-

utaHHe rapar[rnpoBaHo H Hocnegyer uepexog B xaorinecitoe gBroxenHe, a ‘1TO 

yaaBauBaHHe AeiiicTsinenhao 11p0HCX0HRT, HogrBeputgaercH MHOPOrIRCHOHHIAMH 

attcHepHmewramu c anexrpocranmecitHmH grairaTenizarnm yurpoilerBamH [1 ]. 
Tax Halt a/wrap/melt/1e Hoag, geilm/yronme Ha Baex.rposm B ouHcalmoii 

Hume clacTeme, KoHcepBarlumm, croartHoBeHHe anew/pot/0B c HoHamH H gpyrHmH 

aaexTponamll Tko.inituo o6ecr/v/HBaTh mexaHH3m ynaBalmarum. Hetirpearilme 
aromm pa6oqero Tena B aToii 06aacTH moryT cogeilc/ToBaTs ynaBaHBarmo 
He To/mit° 3a cqer um/maw/emu/ C enexrponamH, no Taxute H ea cqeT coegarum 

BC.110ACTBIle nepeaapEgitH HoBruaeHnoit HHOTHOCTH HOHOB 1:10 cpartHemno c /wp-

m/Harm/amok HHOTHOCTE10 HOHHOY0 uraxa. 
CTOHRHOBOHRH BapHutermrtx qacriur OHRCLIBalOTCH HCX01131 113 xyaoHoscitoro 

noreH4Haaa BeaHmogeticnum [3] = ± C Ir (rile C 4--  
1,435.10-9  e • .3t 

HMI OHHO3aHRHHI,IX HOHOB H 3.11ORTHOHOB). 111. 0.11 pacceHHHH (HD/ CTOHRHOBOHHH) 

3313HCHT OT uplmeamoro paccroHHHH b H paBea arctg (C IWb). 
BepORTHOCTb ontnonerum Ha Beawnmy 0 mouter 61,1Tb mapauteria upH6/1H- 

uteHHo 3aHor[om pacceHHHH Peeepe:popga [3, 4]: 

G (0) asp = (-14,-) 2  0̀212- , 

rge W ximenmecrtaH aHeprim (ae), coo/Berm/poll/ea OTHOCHTeablIOR otopo-

CTle CTailICH13310111HXCH qacrmr, a d52 — 3HeMeHT TenecHoro yrna• 
Ana 60namax OTRHOHOEIHR peaeplfpopgoBertoe rionepeqHoe eerier/He maao, 

ogHalto OHO oqeHr Beamto Han manmx onc.noHeHHA (xoropme upoHcxogsrr B pm/JIB-
/rare BeeiamogeilcrBei C 6oaranoii BeawqHHoil 1:TH4e/1m/or° napamerpa). Ho3TomY 

f A 
co/coo 

cloopuz- 
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ccibmecTHoe gefiCTBile MHOFIIX manizax OTKA011eIl 	(«mHoroxpa.THOe pacceHHHe)) 
momeT oxa3aTbca peramorqHm [5]. 

Cpeguee anagenHe xHagpaTa nonHoro OTICHOHOHHII gacTlinm (0 2 ) 6yAeT 
yBOAH.IHBaTI,C51 C upoilgemnam paccTommem x, cornacHo 

emaKc 

ax <02  > N 	02 G (0) . 

Num 

THO N — ILTIOTHOCTb rkeHTpos paccenHHH, a npeHenamll HHTerpHportaHrui COOTBeT-
CTBOHHO 6y,gyT: HanmeHbantil BO3MOSISHIA yron OTICH011eHH11 (HoTopmil magane 
cooTHeTcTayeT npwneabHomy napameTpy, T. e. Bering/me, no xpaitHeit mepe 
nopngica cpegHero paCCTORMIA meacgy HOHaMH) 

CN 1/8  
%HIS = 

naH60nbatee npegnonaraemoe ontaoHemie, RoTopoe momeT 61Am npoH3Honbso 
npHHHTo paBHbal 0,11IIHHIke [4]. 

XOTJI CTOHeHb XaOTIT.IHOCTH, ycTanaHninalonlaHcH B HanpaHneHHHx gB14- 
HieHHil 3.1.101(Tp0HOB 3a spew', COOTBOTCTBylOHIOB npoxoxigennio HOTOHHHaHlaHOit 
HMLI B ogHom HanpaHneHHH, HesenHxa, nponecc ynaHaHHaHHH 6mer Tem He meHee 
uponcxogHTs, Tax Halt xamikblii am' pacceHHHH cHH3aH C noTepeiti lmen:mutat 
aHeprHH. 

PaccmoTpHm napan.aeammil HOTOK HOHOB C HHOTHOCTMO N B egnaxge 06m-
ma, munxyrucHil[cH gepe3 gpefulaoHylo 06nacTb co exopocTmo V B HanpaHneHHH 
OCH X. (nOCHO TOD) Kai( yeTaHOMITCH 3MHCCHSI DHOKTp0110B, 6ygyr IIMeTh mecTo 

HpOTHBOHOHOHCHEIX noToxa anexTpoHoH CO CKOpOCTHMH ± v, napanneabHumH 
cxopocTH V.) CKOpOCTI, HOHOB V MOHMO paccmaTpHbaTb npaRragecxHxax HOCTOHH-
Hp° BO Beef' gpeixDosoii o6nacTH, mill TORbK0 pacnpegeneHlie noTeHHHana 
He coorrtercTsyeT 'rimy 6 (4)Hr. 3), HO BenHgEma V CHH1,110 annicHT OT OTHYPIHH 
mecTnoro noTeHnHana OT noTeHnHana DlIelfTp0HHOCO IICTO.IHHICa: v = 5,93.10 5 . x 
x -rci t leen. PaccMoTpm1 cTonxHoBeHHe anempona, npllHagnemairkerdx m06omy 

H3 HOTOICOB, C HOHOM. 3TOT nponecc yA06Ho paccmaTpHxam B CHCTeMe xoopgH-
HaT, mmacyrgeticH HmecTe C HOHOM (no cyrekecmy C gerrrpom maccm clicTembi), 
B xoTopoil CKOpOCTb 3.11exTpolla nepeg CTOHIMOBeHlieM u = V — V, a ero ItHITeTH-
qeacaff 3HeprHH eW = mug/2. 3Hax v moateT arra LIORWEHT0,7IbH1.131 I1.7111 oTpH-
gaTeabHum B 3aBEICHMOCTH OT HanpasneHHH grameHHE 3nexrpoHa mencHy En0-
CI-COOTS:1MR N H N'. 

110CHe CTOJIKHOBOHHH OTHOCHTaTILHaH CKOpOCTb U anempona He H3MOI1513TCH 
no seaRgHne, Ho OTKHOHHeTCH Ha yron 0 (06argno manbria) OT Haganbnoro Hanpa-
13.71e111151, coHnaHabniero c °CLIO X. B Henopmfmoil Hte cHureme RoopgnuaT npH 
xamgom CTOHEHOBOHIEH 3Heprma ynopHgogeHnoro xone6aTenbHoro ABloxemia 
ymerthataerca Ha Bealignay, paHHylo 

AE = mvAux  =my Ru cos 0 + V) — (u V)] = muu132  

HoDromy npH paccmoTpeHHH gBIDROHHH anexTpoHa B noTennHaabHoil HMe 344exT 
mHoroxpaTnux CTOTIKHOBBHHit MOHCHO paccmaTpHHaTb Kalt COHpOTHBffeHHe Tpe- 

CpegHHH CKOpOCTb noTepH sHeprHH1) B ATOM nponecce HaX0HHTCH C HOMO-
"HMO 3aBHCHMOCTH Ana mnoroxparHoro pacceHHHH 

dx "*-- 	2 dx 
= mvu d < 02  > = 2HNC 2W-1 (1 +K) 1g ( 	 CNIIs) 

I) Pe.n. HIkeT 0 HoTepe alieprHH Ha eg1111Hgy aaHHLI uporcaermoro MYTH BAOHb 
OCH X. — IFpu.k. pea.  
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Ana THuirgaoro HoHHoro gmaraTeHH V ---- 10 5  x I cen H N --= 4,4.1015  uort , 
• COOTBOTCTByeT IIHOTHOCTII5770_, 2pa(BiaLoii0 70:6:a..\/:2w. C47:37)  BeaBgHHa noTepH 
asteprHH npH 3TOM 6ygeT 

<— = w 	-L  147,12 	• ' 

H W1/2= (1) ,12 ± 0,169. 

3Halt CIZIOC# COOTBOTCTByeT anewrpoHam, geHacyrtucmcH B OAHOM HanpaHneHHH 
C HOHaMH H 6bICTpee HX, a umH.Hyo — anewrpoHam, ABIDliy1(11MCF1 HpOTHB HoTolia 
HOHOB Hn1 B TOM me HanpaeneHHH, HO C meHbuceit CKOpOCTI210, gem ROHN. 
Ha 4)Hr. 5 gene eTa 3aBHCHMOCTb gag paanHimoil aHeprHH anexTporros. )13IFI 
alI0KTp0HOB C HH3KOg aHeprHeil conpoTHHneHlie TpeHHH CoCTaBHHeT sameTHylo 

Snepaus vitexmponoe, 8 

BeJIW'IHHy. HecatoTpH Ha TO, rITO eneHTpoHLT, geHncynkHecH B TOM Hte HanpaHae-
IMES, HTO H HOHLI, IICIIISTLIBalOT TpeHHe, xoTopoe mower yBe.7IFT.ITIBaTb aaeprmo 
TO gacTH 3HOKTp0HOB, megnenHee HOHOB, HpaHTHaecitia DTO 
ybenHgeHHe &nee gem RomneacHpyeTcH noTepeit aneprian °cram:aloft gacTbio 
anexTpoHox, H o6ecnegn-HaeT HX 3axHaT. 

TaKOB °HRH 113 mexaHH3mos npegoTHpankeram yTegitH 3.33KTp0HOB 113 gpeil-
cbOHOg o6nacTH. CKOpOCTb HX HaxonneHHH ogeHb Tpygno orkeHHT13, Tax xax 
gag aToro Tpe6yeTCH: yCTaHOBHTI. xpxrepHil ygepacaHHH anewrpoHos (T. e. xpll-
THgecxylo Heaxglilly aHeprHH, RoTopylo gonacen HoTepHTE anewrpoH); 6onee TO.1- 
Ho, gem 3TO egenano B upHaosxesHH A, onpegenwrs H3meHeHHH B pacHpegeneHHH 
noTeramaaa H gperaei)oHoii o6nacTH B nepHog gacTugHoit HertTpanmanHH; aagarb. 
saxoH HapacTaHHH H ycTarconneHHH anexTpoHHoti H HOHHOH 3mHccHit B Haganbabiii 
nepHog pa6oTbi H paccmoTpeTs Bee pyre conyTOTHylon1He npogeccm. HaHxyg- 

HO3MOHHEILIM nonomemaem HBHHOTCH Talt0O, xorga 3MHCCIDI OTIOKTp0HOB np0-
FICX0,1AHT B yHce ycTaHosHerayiocH HoTeHHHaabHylo Hmy. aerge oCy1keeTBHm. 
aaxHaT BO xpemH ))opmllposaHHH HOHHOCO Hyalca, gorga HOHI.I geHacyTcH He TaK 
6meTpo. amHccHH anexTpoRox /dome). Ha xaxoe-To spew' oxa3aTbcH orpaHxgeHHort 
npocTpaacTseHrtum aapagom, B pe3yabTaTe -sem 06.7IaCTb, B npegegax HoToporc 
cHopocTi. aneHTpoHoa Hicalca, pacniHNITcH H, cnegortaTenbHo, pacceHHHe oxameT-
CH oco6enno HEITOHCHBHbEff. ECHH ray6xua HMbl B nepHog CTaHOBffeEMSI HOHHOF0 
Toxa 6meTpo yHearnHaaeTcH, TO yate HmeloirkHeca Tam anexTporthr moryT 6bITb 
3axHageHbr H 6e3 nomonw nponeccos pacceHHHH. 

(I) H r. 5. ,40J131 aHeprHH, Hope-
Haaaemoil mHoroHpaTHo pacceHHamm 
aaeHTpoHam HOHaMH Hong, Hmelo-
Tamer cHopocTI, V = 105  AtIcen 
IMOTHOCTB Toxa = 7 .44a/c46 2 • 
Bepaatca xpracasi: anempoint ABHH{7T-
CH B ccwom aanpacnernat c HOHaMH; 
FUDEHHH xplacatt: B.IleferpOHBI AB1fMyT- 

ca  
I p apo CT; 2–noTepe . 
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Hoene Toro Halt nonyunta 33.1103IHHTCH, cHopocTL BROBb 3mHTTHpyemmx 
3neKTp0HOB 6ygeT OcTaBaTbCH H113110i1, HTO yHenHRHHaeT pacceHHHO. 000- 
6ffismo acbcDeHTHHHm B cDopmxponaHHH 6ecnopHgoRHoro gBEDReHHH 3axnaRemanc 
',Tacna( megneHHo ginnuyinHecn HOHM, o6pa3onaranHecH 113 HeitTpanon B pe-
3ynsTaTe nepeaapngH11. MeCTHbIe OTKJI0HeHHH OT HeitTpaRbHOCTEL, BLI3BaHHIle .  
(4),JiyHgyagmfam IIHOTHOCTH H Hone6aHHHmH nnaamm (cm. npHnonceHHe B), MOH& 
moryT C.HyHCHTb geHTpamll paccenHHH (CO 3H3..111TeabH0 6OHLIIIHM paCCTOHHHeM 
AaarsHogeficrinuf, Rem y megnerungx HOHOB, rge DTO paccTomme onpegenneT-
ea cpegmed paccTommem menigy H0110411), HoTopme enoco6cTsyloi HaRany 
o6paaoHaHHH o6naHa aaxHaRennmx 3.aeHTpoHon. 

HERTPAJI113A111111 TOKA C nomommo 11.1100101"0 IICTOTIMIKA 3JIERTPOROB, 
OrPARIPIEHHOPO 1143 

06naHo aneHTpoHoH, saxsaReHHanc B gpeilcbonoti 06nacTH, o6paayeT Halt 6m 
pe3epByap, 113 HoToporo aneHTpomn moryT nocTynaTL B HyRoH HOHOB as JIeTaTenb-
HLHM  T. e. HBH3leTCH HHpTyanamml HaTogom. Allfi HCCHeA0BaHHH B03- 
MOHCHOCTH II0.7IrIeHHH THISHM nyTem HOCTBTO,THOPO aneKTpoHHOrO ToHa MOHCHO 
paccmoTpeTb yupoinenHylo ogHomepHylo 3agaRy. 

Bygem GRHTaTs, HTO HeiftTpanH3porgaH ceTHa N npencTannaeT co6oft Han-
expo nosepxnocTb, cnoco6Hylo 3MHTTHp0BaTb aneHTpoHm B HoaHRecTne, COOTBeT-
cTsporgem nocTynneHmo DHORTp0HOB B nosynnty H paBHOM HOHHOMy Tony. IlyCT13. 
3Ta nonepxHocTI, HMeeT OTHOCHTe.TIbH0 noTeHnHana HocmnRecHoro upocTpaacTna 
noTeHHHan neTaTeasnoro annapaTa (Pe. 

YpasHeHlla noToHa npocTpaacTseHHoro aapHga npeHe6pea11mo MaJIOII 
cHopocTH DMHCCHH HpHBOAHT K COOTHOMeHHIO blpHHOHieHHe B, ypaingeHHe (8)1. 

— Jdx2  
sod2 

 = [21! (q)0 -1- 	cp)] -1/24- [2ri (cp, — cp)]- 1/2, (1) 
 

B HoTopom J — BenHRHHa HTIOTHOCTH ToHa HOHOB H arIeKTp0HOB, a H R 1 — COOT-
BeTurEponute OTHODIeHHH 3apHga K macce. 

rpanHroman3 ycnosminaH 3Toil 3agaRH HEHHIOTCH Tpe6oBanna, RTo6m HOTOH-
'mart q H HanpfnHeHHocTa aneHTpmecHoro HOHH — dp /dx cTpemHnHes K Hy.11/0• 
Ha 6onstanx paCCTOHHHH% OT neTaTeasHoro annapaTa. HHHamix orpaHHReHnii 
Ha Bealmugy dy I dx B6.11H3H HCTOHHHICH aneHTpollos He HanaraeTcH, Tax Halt . 

 aneHTpoHHan aMHCCHH He orpaIIHReHa npocTpaneTHemnam aapngom. 
HHTerpEposaHHe DTOPO ypasHeHHH npoaegeHo B npHnonceHHH B. Pe3yHb-

Tana upHnogHTcH Ha clarr. 6. JleTaTensHmii annapaT HaX0HHTCH no He6onb-
HUM oTplinaTealaulm noTeHHHanom, pawn:am (y e  = V2  /2i, AOCT3TO.I110 
ycHopeRlin aMHTTHpyemmX alleKTp0HOB JSO CKOpOCTH, panHoil CKOpOCTH noToRa 
HOHOB. allexTpoHm HOCTHTBIOT DTOil CKOpOCTH Ha paceToHHHH, coeTaanfnonlem 
0.IeHbmanylo (2,91/H/-11) g0J110 OT HJIHTIM ycHopinoncero npomentynta AJIFI HOHOB. 
3a aToit ToRHoft noTeHHHHJI ocTaeTcH HOCTOHHHLIM, T. e. rtyRox HBalleTCH HeiiTpanb-
mam. 42133THHigHH pacnpegeneHHH H.710THOCTH aapnga HmeeT oco6enHocTa B nnocHo-
CTH FICTOHHHIta D.TIOKTp0HOB. To 06CTOHTeabCTBO, HTO noTeHnHan neTaTenLHoro 
annapaTa neeLma RyncTHHTeneH K .3m6omy HapyrneHmo 6anaHca aneHTpoHHoro 
H HOHHOF0 TOKOB, 3103BOHHeT HagenTbeH, HTO nponecc 6ygeT CTD6HJIH3Hp0BaTbCF1.. 
Hanpm&ep, npH H36mToRHoI3 anexTpouHoil BMHCCHH 6ygeT 6BICTpO yMeHbillaTbefi 
aneHTpHRecHoe HOHe, BTHrHamonkee anexTpoHm B HOHHIffl nyRox, Hozopmit MOHCHO 
paccmaTpHsaTE. Halt Harpy3Ky, nlyHTHpylorgylo emHocTs neTaTeahnoro annapaTa. 
B npnaonceHHH B noHa3aHo, HTO nonHoe coupoTHaneHHe (HmnegaHc) aTocI Ha-
rpy3HH ctinyHryanHam 3.ilexTponnoro Toxa HmeeT aliTHBH3r10 cocTannfuonkylo R, cae-
gonaTenfalo, 6ygeT oHa3smaTh cTa6naH3Hpylornee geficnge. 

AHDHOIITHHLIfI anan113, nponegeHmati gag o6nacTH HOByIIIKII, noHaamnaeT, 
HTO gonyeTnique HaCTOTEI Hone6aHHH noTengliana B noayinHe FIMelOT nopHgoH  
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.13.CTOTLI anexTpoHHoil IIna3MM , HoTopaH MHOPO BEIM HO cpasHeamo c HpemeHem 
upoxoncgeHHH HOHOB Hepea nosynuly1). 3T0 o6paTno TOMy RacTo BCTpeTIDIOHkeMyCH 
HOHOMOHHIO, Korga ROHM ynaanHaaioTca alleItTp0HHIAM nyentom [6, 7] H HeycToil-
‘1HBOCTB smanercn cnegoTaHem Toro, 'ITO KOH06HHHH moryT npoHciogHTE C RacTo-
Tort HOHHOil HHH3MbI, a ape npoxoncgeHHH nruca man°. 

Ha npaHTHHe game Ha rpauHne nonyraHH scerga cyrnecnyeT HeHoTopoe 
pacnpegeneHHe HaRaniamx cHopocTeil aneHTpoHos. 3TBM HCKJHOHHeTCH oco6eH-
HOCTb c1)3THHHHH pacnpegenenHn IIHOTHOCTH 3apnga y HCTORHFLHa 3HOKTp0HOB, 

d) H r. 6. Hpneme cnopocTn, noTennnana, na- 
llpflIKellEOCTII HOAK B ELBOTHOCTit sapnga ABB 
anenTponnoil BBIRCCBM,. Ranpaenennoit no Hop-. 

Mann IC noracomy.  uoToxy. 

.a noTeannan neTaTenbnoro annapaTa HpH6nHntaeTcH K noTeHrmany HocmnRe-
cHoro npocTpaHoTaa. jInK HOHIPleCTBeHHOPO 011HCHHHH DTOPO HThrIeHHH MM gOJIHOILI 
KOHKpeTH3Hp0BaTb CXeMy EICTO.IHHIta DJIeKTp0HOB. HHHCe npeguonaraeTcH, 'ITO 
aneHTpoum nocTynaloT B HoHHblg IITIOK 3a HetiTpanH3ylogim anexTpogom 

o6pa3om nyTeM gn41ity31111 CHB 031. IMOCKOCTb DTOPO aneHTpoga. 3Ta  IIJlO-
'& neileTeyeT KaK mug IlaHrmiopa, HaXOWID4HACH HOH nriartamignm HOTOH-
HFIDHOM. ECJIB ABHacemie anenrpoaoe B .noeynrne momeT paccmaTpneaTben 
Han IIOJIHOCTIDIO xaoTHRHoe, a HX ILTIOTHOCTb ogHopogHoti, HX, Cp0AHH1 TOK 
B nio6om nanpartnertnn, ne v)/4, nonnten 6urs paseEr nonnomy Tony, gas ,' 
riero Tpe6yeTca, TIToom cpennfin CKOpOCTb gelDneHlISI 3.ReKTp0110B 6EITID B 4 paaa 
66onbure CKOpOCTH HOHOB ( V) = 4V, .ITO COOTBeTCTByeT nerno AOCTHHCHMEEM Tem-
nepaTypam HCTO.IHHIta. Ognano Ha aToit CTO.JTHI4 HeHCHO, mosneT nR gmnicemte 
3HeItTp0HOB B nonynnie CTD.Th IIOJIHOCTBIO XDOTHHHI,IM C manceennoecnilm pacnpe-
aenennem cnopocTeil. lipome Toro, mmeeTca npyroft mexannem, cnoCo6CTeynennit 
):IpeihDy 3lIeKTp0HOB BHH3 HO HOTOKy HOHOB, — BTO 4conpoTHHneune TpeHnsn, 
HBHHIOIlkeeCH CJIelACTBHOM mHoroupaTmax CTOJIKHOBeHHil C nonamn. 

TOT nponece B KOHOTIHOM cgeTe npneeneT K Coxaarickeamo* 3HeKTp0HHOTO o6na-
Ha H ymeHmaHT cHopocra gpethlia ):ko CKOpOCTH HOHOB (( V) = 17). 

ABTop umeeT B eau aua‘nnearraoe npeeminenne apeman npoxonncenna /WHOA qepea 
zoeyancy B cpaemmEnni c nepnonom none6aanti ee noTerinnana.— Hpux. peO. 
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YCKOpU177E/76. 170/77eKtffifib- npezionloe 
Holli &pep 17p0C/77110HC/700 

n r. 8. rparunul o6nacTM neterpa- 
nnaamin. 

rpamtua ofinacim aeitipaaasarmut Itonauta 
coartaztaTa c reomewmgectmtm mecTom To ,tex 
xaeana napaaneabamx ttomammxpoaammx 

rpaemTopmit. 
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OCOBEHHOCTli PEAJILHOPO HD:MECCA 

,L[aff paccmaTpHmemoil H aTofi pa6oTe cHcTemm Hechma BancHo pa3pa6oTaTh 
o6rnifi3 meTon TeopeTwlecxoro aHanli3a, ocnosammea Ha cTaTHcTfrriecRoft mexa-
mute, BaaMeH upefvfonceHHoro BLIBle 1103yHHTyHTIMHOPO DOHX0,113.. 

OnHalf° afo6oit 3HCTO Teopenmecxxii noxxox Taxnce oxamHaercH nego-
CTaTOrInlaM. Tax, Hanplimep, He H3BeCTHO HCTHHHO0 anameHHe fcpHTepHH aaxHaTa 
H onpexenliTa ero moncHo TO)11,110 H3 axcnepHmenTa. Halal npexHapHTenhnise 

ID H r. 7. YcnosHe coxpaHeuna 
o6nacrn mairrpannmaglin. 

Hettwambmaa o6nacw bloater 6131Tb coxpa- 
Elena. TORBICO rum HaJ1144}114 aannutywit 
ammtnowarmtannaort rumtepxaocni (Rep X- 

HFIFI cxema). 

axcnepHmerrrin B 3TOM HanpaHaeHHH o6HageHcHHaioT, HO pe3yamaTm He 511335110TCA 

oxorrmaTenizaramH. liaxum 61,1 cTpornm RH 61131 onHomepHiaff allann3, OH gaei 
.11111111n xamecTseHHoe cifH3frmecxoe upegeTaHneHHe o uponecce B Henom. Houxaie 
nyqxra, Hcnona3yemme gennx coaxal:um THIM, Beerga 6ygyT mien. xorlemmaiel 
uonepernmit pa3Mep. 3TO ycnoncnsfer peananylo xapTHHy HBJleHHH. XOTH Mhi 

II paccmaTpHHanH anexTpoffm, HmefornHe 4clopmy ceTox, Ha npaxnute Hcnonb3yf0T-
cif HoHcbHrypaHHH ycifopfaTenH, cxoffrune c anexTpormoil nyfaxoff liffpca. Cllexyei 
HaiiTH cnoco6 elfopmHpoBaHHH xpei4oBoil oaacTH, ygepncHnaionferf anexTporul 
6e3 HOMOHM CeTOK, npH 3TOM 330KTp0HKI HOJIHMLI BBOHHTLCH C nepHcDepHH nyua. 

liono6Haff sagama Boaninfana H HpH HoncTpyHpoHaHHH HeHoToplax aaexTpoH-
HLIX namn, B HoTopiax HJIHHHEle MIOTHLIe nymx14 eJlempoHoB noxnepnunfaioTcH 
nyTem HC110.111n30133.1111.11 3axHaTa 11030)KIITeJUHLIX HOHOB pir ymefuraneHHH pacxo-
ficlIMOCTH Hruta Hog geileTHHem HpocTpaHeTHeHaoro aapHga. OCHOBBLIX 

Tpe6oHanHa K Talcum moncTpyitnimm npHsenerm B pa6oTe [8]. 
PaccmoTpnm gpef4oHoe npocTpaHcmso, o6pa3oBanHoe HH#"pparmamH, ycTa-

HOBIleHHISMH napannenaHo B 06J1KCTH aa anexTponom, ycxopfuouvfm ROHM (4)HI'. 7). 
Hpn 6ecceTonHom xpei4oHom npocTpanente H.11)1 ynepncaHHH anempoHos HOTeH-

111433bHInlit 6apbep HOJIMOH HOHHOCT1,10 nepexpurfaTb oTHepcTHe ffHaff)parmm. 
B HpOTHBHOM carfae anexrporm 6ynyT I/MOM/Mann B 06.11aCTIn ycxopernm HOHOB,  

204 	 B. Heampanuaagun 

yXOpH 113 nortymitH H 6om6apHHpyH amHTTep HOHOB. ApyrHmll cnoxamH, noTeH-
rmanimati 6apaep xonncen pacnpocTpanHTBcH no camoil OCH clicTemm; paaHoura. 
HoTeagllanos meHmy ycHopHionpim H HpeficDosiam anexTponamm ifonncHa arra. 
nocraTcpumfif .1.{n11 IIOJIHOPO 3affHpaHHH 3.3eKTp0HOB. 

BTopoe Tpe6oHaHHe, oTHocHukeecH x nononcemino rparnuf o6'hema, coxep-
;Hanker° 3axHwaemreae 3nexTponm, aaxnfamaercH B Tom, liTo ammnoTeHnHaamfaa 
noeepxHocTs, HmefornaH noTeraufan xpeficDoHoro anexrpona, gonna:fa corn:Faganb 
C reomeTpHmecimm mecTom Tomex, B ROTOpInIX TpaexTopHH HOHOB cTaHoeffTcH 
napanneammmH oat (cDrfr. 8). Tax Halt 3a aToff noxepxHocTmo nocne am:0m:1e-
HHH .110ByMKII anexTpoHamil none ynce oTcyTcrayeT, HORN 63ukyr coxparmrs CRO-

poem, c xoTopfmmH OHM BX0H1IT B noHyfaxy, o6paayff itoannmffponamail (napan-
neamnail) MOTOR. HeB03MOHMOCTIn ygOB.TleTBOpeHHH aroro Tpe6oHaHHH monfer 
&ATI, o6ycnoHnena nMnrb HeOHHOpOHHOil HJIOTHOCTMO HOHOB B HpervboBom npo- 
cTpancTrte. 

11030)ReHlle rpaHmmoii 3KBHHOTeRIMaJILHOff noeepxHocTH 6yffer 33.13HCeTh 

He T031,110 OT pacupeneneHHH 11030HMITe.711nHOro npocTpaacTseHnoro aapfixa 
HOHOB cnena OT nee, HO H OT xonHaecTsa OTpIlltaTe3bHbIX 3apsigon, 11311011J1eHHMX 

B noeymite. CaexoHaTensHo, cDopma rpaHHATil 6ygeT meHHTscH ;:SO Tex nop, nolta 
He 3a1ommTcH norsynnta. Calla nemumna noTeHHHanbnoro 6apbepa 6yHeT Taxace 
133MeRfITInCH ;t0 Tex nop, noxa B nosynme ne 6yffeT gocTurHyTo pasHoHecHe. 

CD H r. 9. ammutoTeHmnam,faae nprnme H Tpaenropnn 
HOHOB B ycnopsnonkeft o6nacrli H o6nacrn noxeraknansaoro 

6apLepa B Tpexpnewrpop,nom yenopirrene HOHOB. 

HoaroMy Tommrti pace cooTHeTcTsyfouketA KoHclfarypagmf cHcTemin aaxHaTa 
HeffTpanHayiorxHx 3.11eKTp0HOB, HoTophdi III)OBOHHTCH meTogom HocalegosaTenE-
MAX np16nHatenrfik, He monceT 61n1Tb oTnenen OT pacgeTa HOHHOI nyiama. gonacHIA 
6LITE, H3BeCTIIM TpaexTopmf HOHOB nepex nosynufoff H oupexeneHa ray6H-Ha 
noTeramanEnoiff HMLI. Caegyer o6paTHTE oco6oe fufnmaHHe Ha TO, HT0613 na6e-
atm. <<Typ6y3OHTHOCTH>) noToxa H o6ecuegIITb ero xonnumarkfuo. BTO He06)101{IIMO 

HcnexcntHe TpyfolocTH nonyrfeaHH ycToirqnsoro 3axHaTa 33eKTp0HOB upH HeonHo-
ponHoff HROTHOCTH HOHOB, npoxoganklix .gepea xpettioHylo o6nacTL. 

Ha flpHr. 9 noxa3aH ogHn H3 aTauoa pacmeTa cifopmm anexTpoffox meTonom 
monearfposamm na BaexTponfifTrmecxoff Hume nepemeHHoll ray6Ham [9], Ho ne 
troxa3aHa BCH xper*Han o6nacTb, orpaullmeHHaff nnocitHmn nosepxHocTsfm11, 
napanneninunmil noToxy HOHOB. AJI51 aTort xoHclfrEryparcHH, miff xoHemrfaH arlep-
rHa HOHOB goaHma paHHHTscH 6 7£.98, yotopHionkee Hanpancerme pasHo 10,3 ice, 
XOTH anexTpomunii 6aphep Ha OCH cocTaHnHeT JIHMb 80 e. ilapanaeasHocm Holm-
aaHHoro Ha cbgr. 9 nyuca, Ho-BHAHMOMy, yHoHneTHopffreaLHa. 
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BbIBOJILI 

IlpennonaraeTcH, TITO paccmoTpeHnoe HaneHHe aaxaaTa anexTpoHoa mentgy 
mcnomoraTeniamm H ycxopsuonalm anexTpogamH MOHCOT 6bLTb HCH0R1.30BaH0 RRH 

,HOCTHSKeHH31 Haft HeirrpanHaanlin nonn, Tax H Tona B anexTpocTaTHrieutom ;pH-
raTene, ecnH 3MHCCHH HCTOTIMIKa. 3ReKTp0HOB orpammena Beniarnmoil, COOTBeT-

CTBy101Hell HOHHOMy Tony. 
linnotHrypanHa DReHTpOROB gonnala 61,1TI, Taxon, x1r061.1 HORHOCTLIO o6ecne-

gHBanHcs Halt ygepntaHHe anexTpoHox, Tax H xonaHmarnIn TpaexTopHii HOHOB, 

ExogfnnHx B gpeficlumvio o6nacm. 

IlpHaomeHHe A 

YCJIOBEIFI YAEPMAH1131 3JIERTPOIIOB IIOTEHAHAJILHOli HMOR [5] 

nyeTs nonontHTenbnoe HanpannenHe out x connagaeT c HanpanneHHem 
-noToita HOHOB C ELTIOTHOCTLIO TOHa Ji , grannyinerocn nepnennoxyanyno cente 
SIJIH npoHnnaemoit Tofatal nnacTHne, Hmelornen HyneBon noTeHnHan H nencargefi 
B HROCHOCTH yz, upoxogankeil ,Tepea Harlan° noopxnHaT. Ilpennonontls, TITO 
norrepeHme paamepm noToxa oqem, Benintz HRH 6ecnono4am, Tax WO noTeHmtan 
HBRReTCH cloymumeti TORBKO X. MOH010 CTIHTaTI,, TITO HOTOK HOHOB J1 coagaeTcn 
unocitHm amHTTepom, pacnonon(eHamm Ha paccToHnHH d o  cnena OT Ha-qana Hoop-
gHHaT H HazognntHmca nog noTeHHHanom +q) 01 ). 3TH Bennumm CBH3aHll aano-
Hom ilaitaga 

3/2 
4800-if 	. 

Cnpana OT nagana noopAHHaT BTOT pacripocTpawnominicn Holum& IIOTOR 

•6yneT coaganaTb nexoTopylo mecTnyto HROTHOCTI, aapnga. OxHaxo He TOJII,K0 

OH onpexenneT IIROTHOCTL 3apHRa B mon o6nacTH; axecb moryT HMeTI, mecTo 
FIB.TleHHH oTpanteHma HOHOB H nonaganlin HX Ha nonepxHocTH 3Re1Tp0g0B, 

moryT BO3HHHaTb HCTOTIHHHH H CTOHH aapnga (HanpHmep, Bcnexcume nepe-
zappnntH), Hanouen, B ITOTOH moryT BBOHHTLCH anexTpoEns. 

CocTaxacnoman HROTHOCTH aapnxa, csaaanHan C nocTynaloarnm HOEHbIM 

HOTOKOM B TOTHie C noTennHanom osp, Hamepearaam OTHOCHTeRLHO yotopnionteft 
•CeTHH, panHa 

(2) 

-3aMeTHM, TITO eCJIH npollexoguT oTpantenHe aToro noToxa, TO HAOTHOCTb aapnxa 
6ygeT ynennufnaTLcn, XOTH pe3ynbTHpyx)Hlan unoTHocTs Toxa ynageT. OgHaito 
no.nHaH HROTHOCTI. aapnga Q He o6n3aTenbno panHa Qi. IlpegcTaBHm Q B i3Hge 

(3) 

rge no aclocl)HHHeHT k yaHTmnaeT cnenHcinmecEne oco6eHnocTH paccmaTpHnaemon 
aagaRH. 
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Ann 06inHocTH aHanHaa moexem 6eapaamepHme nepememnie 

(Po 

d0  = 	' 

YpanHeinte IlyaccoHa aanHcmnaeTcn B nHge 

d2q) 	Q 
	

kJ1 	 d21) (1 ip)-1/-= 	• -- dza 	so  — 80  y27A70 	 dv 

INHTmnaH (1), nonriaem 

2t _ 
c/E2 	9 k ( 1—)-1/2 

 

3TO BmpanteHne momeT 6mTE. npolinTerpHponaHo IIO 2c/V, B peaynsTaTe 
noariktm 

4 1(1 — 01/2 — al/W/2, 3 

rxe aHax nepeg xopHem H nocTosmnaH HaTerpliponamm a 1/2 onpegensnoT xapax-
Tep penteHHH 1l (t) (aameTHm, TITO 1 — a innuleTcn aHa'IeHHeM 11), npH xoTopom 
noTematan monteT Hmen, maitcHmym). 4.1131 oupexeneHHH a Heo6xogHmo noH-
xpentaHponaTE tintalriecxne rpaHranme yCROBHH, noTopme aagaloTcn Ha aReHT-
pope, pacnonontenHom B npocTpaHcTne cnpana OT Hmana RooppataT. OgRaito 
HaonHposannmit B Hocmmiecnom npocTpaHcTne neTaTenTramdi annapaT He monter 
HmeTT, Taxoro anexTpoga; ycTaHoaxa gononHHTenbHoft centH napanneabHo 
nei:soft npHsegeT K cTonL nte Heonpegenennort sagaRe no gpyrylo cTopoHy OT ee 
H.ROCHOCTH. Monato aagaTE n1IIIb nennunty npH cTpeminnemcH c■.,; oHa 
3aBHCHT OT a6comoTHoro noTeHnHana neTaTenbnoro annapaTa, onpegennemoro 
ero upexmcTopHeit H ymenmnalorgerocn no mepe yzoxa HOHOB H3 annapaTa 
(ecaH TORbK0 nocpexcntom neiliTpanHaar(HH HOHHOFO TOHa He nocTu•Hyro ycnoaxe 
k = 0). 110CH0.111:ay paBeHCTBO 1p = 1 COOTBeTCTByeT nonHomy Topmontemuo 
HOHOB, TO, atienHxHo, mu He cmoncem gJIHTOJILHO noggepntHaaTb 3MHCCHIG 
HOHOB, ecalt He o6ecuelmm yenome k = 0 npH 1. 

3aga-qa COCTOHT B TOM, nT06m coagaTE, 06nacm OTHOCHTeRLHO CTa6HRI,HISX 
anexTpoHon nocpegcTsom paamenkeHHH B cegeHHH 	neftTpanHaylomeift 
cnoco6Hoft amHTTHponaTa anexTponm H noxgepatHaaemori non noTeHnHanom 
(xoTopmft He gonnteH upexmlnaTa exHHHHy, nT0614 HOHIS MOFJIH ROCTELTIb ero, 
a Taxate He monteT 6bITb OTpHHaTeRbH1,1M, nocitonhxy 3.11eHTp0HIR He RORRifffil 
nonagaTs Ha amHTTep HOHOB). Caena OT CeTKH x0.71HUTH crnecTsonaTs 06.11aCTS. 

nonontmenbRoro rpagneHTa noTeHHHana, o6ycnoaneHnoro HOHHbJM npocTpaH-
CTBeHHISM aapsntom mencxy HeitTpanHaylontHm H yotopsuoinHm anexTpoxamn; 
B ATOM ace npomentyTne gocTHraeTcH maxcHmym noTeHHHana. 

	

143 ypannernan (7) BHAHo, TITO maxcHmansHoe anarieHlle 	panno 1 — a. 
OHO peanHayeTen IIpH HeKOTOpOM 3HaTleHHH t== m; gaH ygepntaHHH anexTpo-
HOB Heo6xogHmo, 0 < < tn; 0 < a < 1; 177, < 1 — a, T. e. maxcHmym 
noTeHnHana gonnten HmeTs mecTo mensxy xnymn centamH. Torpa ypanneHne (7) 
cnegyeT aanHcaTL B fume 

( 1 ) 

Ji  

o< 	< yea : 71̀1*-c= k1 /2 [(1 — 101/2 — al/211/2, (8)  
1) Tax Halt TpaexToprin HOHOB Jlonxcabi Hpea0MJIATI,CF1 B oxpecTxocni am6oro paopasa 

agempH‘lecHoro Holm, cloalangecHH B o6HaeTH caesa OT Hagana HoopmmaT IIOTOR He moatex 
, 6mTb napangenbamm. OTHIalto B cHeTeme 6ecuoHegHoil HompegHok 11p0TFOROHHOCTII (ogHo- m < E < n : = — k1/2 [(1-10112 — a1/2] 1/2. (9)  
_mepHoft) 3TO He HmeeT aHageuHH. 
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do  

111170e0910C/77b 
34111/77/776PO 

3neAmpomcd 

floge,axHoomb 
amummepa 
uomoll 
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14uTerpmpym chp/d B HmTepsanax OT 11) = 0 ):( 	= 1 — a H OT = 1— a 
go i4, 	 EaRgem, nTo mefiTpammaytommka anexTpog gonnces 6LiTs pacnomoncem 
B cerfemm c moopgrmaTott 

= k-- 1 /2 ((1 a1/a)i/ (1+ 2a1/2)-F 0-170 1h—ea] [(1-110 1/2+ 2a'- '21} (10) 

npm ycncaum, iITo ero noTemnman palter( Ip„, a maxemmansnoe amatsemme noTem-
nmana B Able 6ygeT 1 — a. Beam nexoTopme }Loam aaxaaTsmaloTca ycHopmromen 
centoii, TO k anagame panno upommaemocTm CeTEH H noTomy monteT 6bITb 
memane egmmnua ynce marlana 3HHOJIHeHHE nomynum. 

Pacupegenemme noTemumana climmeTplumo omocmTenmio maxemmyma, HOTO-
pufi mmeeT mecTo B CegeHHH 

tm = k-1  /2 [(1 — al lay iz (1 + 2a112)] 7 	 (11) 

OgH03HVIHO oupegennemom caMOE mearrumoi( 9TOPO iiHMCHMyMa. ECM' Hie- 
naTembao monrarm noTemmansmyio mmy ne6onamoR ray6mmm, gpeia(Doi3oe 
upocTpamcmo caegyeT cgenaTh HOpOTEHM; ymenFmenme ero gJUIHM Bawler 
as C060i3 pOCT ray6mmm HOTeHEHHJIEHOR HMLI gaff EjleRTp0HOB. liorga nomynnia 
aanommTcm anexTpomamm (npeguonomurm, tITO aanonnemme HOCHT ognopogradi 
xapaxTep), Benurnima k ymensmaeTcm gam mcex g, 6onmumx upm moTopom 
Bnepmme gocTmraeT 	Hoene atoro gamma gpeticDomoil o6.aacTm monceT 
yeenrmema, 

IlpHaozeuRe B 

3MIICCHR 3BEKTPOHOB B BOHHIAB IIOTOK C 11110CROTO IICTO‘111111CA, 
HOPMABbH0r0 K IIOTOKY 

PaccmoTpmm meorparumenmmit unocxmil ammTTep HOHOB C noTemmanom 
+To  OTHOCHTeJILHO mapannembuoro emy unocmoro ammTTepa a.nexTponoa, moTopmit 
upeguonaraeTcm gorrycxalommm 6ecuperurrememme upoxontgemme HOHOB 6ea 
maammogeiicTimm C 3ffeRTp0HHLIM ammTTepom. 

CD H r. [10. lipmaaa pacirpar(enexma rroTertgliana 
Ana ciacremil, paccmarprmaemoit B uprinomerarn B. 

Ilycm ma-gam:man cxopocm anexTpomom puma Rpm, a 3MHCCHE EX upomc- 
%OMIT TOJIbH0 B CTOp011y yganeurtm OT IICTO)THHHa HOHOB, T. e. B manpanneram 
x > 0. ammTTep HOHOB pacuononcen B IIHOCHOCTH x = —do , a ammTnippomam 

3HOETp0HI1 IIOBepXHOCTb B /LTIOCHOCTH x .  = 0 (upoxogamell Repea ma,iano Hoop- 
AtimaT) ((urr. 10). 

.11pmmem, IITO HTIOTHOCTb manor() Toma .1 orpammema upocTpamcuteranam 
aapugom 

J. =  480 V-2Th:14/2  
9c1S 	' 

xge H — oTmomemme aapmga Noma x ero macce. 
140EbI Hp0X0ASIT iiepe3 ILTIOCHOCTI, x = 0 CO cnopocmio 

	

V0 = -172140. 	 (2) 

B cTaumomapmom penume noTemumaa manneTcm (laymmuteit Tomato x. Cupama 
OT maiana moopgraraT npmcyrcumoT H HOHLI H anexTpomm. Hartgem pacupegene-
lute uoTemumana c  (x). 3amenur, 110 ECTO)1HER anexTpomom mmeeT noTemman 
(pe , pawner noTemgmany neTaTemEmoro ararapaTa, moTopuil mom(eT H OTHIDIHTLCE 

•OT uoTemmana mocnumecmoro upocTpamcma 0. 

CHOpOCTH HOHOB H anexTponom upm x > 0 paBHli COOTBeTCTBeHHO 

	

V= PH (q0 -[- (pe  — (p)11/2 	 (3) 

v = [21 (To —  T)P./2, 	 (4) 

rge — oTnomemme sapmga anexTpoma x ero macce. riooTeeTcTxponme HJIOT-

_HOCTE aapmga H Toxa 6ygyT: 
gam HOHOB 

	

J = Q [2H (To+ To —  T)1 1/2 , 	 (5 ) 

gag 3JIeETp0HOB 

1= 4[21(cpe — w)ll12. 	 (6) 

HoTeraman H ILHOTHOCTH aapagoa carnal:a,' yparmenmem flyaccona 

d2(p 	1 m  ± 
dxa 	EO 
	 ( 7) 

moTopoe B paccmaTprmaemom carme C rreTom ampanceurdi (5) H (6) upmmeT aim 

d2cp 
dx2 	80[211[To ±Te-1))1 1/2  

Brie meTaTenbmoro anuapaTa OTCyTCTBylOT xamme-n16o CTORH HRH HCT0q-

HEIM Toxa, Tax 4TO J H 1  HOCTOEHH1a. HpoMe Toro, noTennman meTaTenhmoro 
annapaTa (p e  6ygeT mamemmTLcm, ecnm HmeeT mecTo peayavrmpylonmil TOE ax)6oro 
zmaxa 

ac 
die 	 1 

= — — (J ± I) ds, 
	

(9) 

rge C — eMHOCTb meTaTenamoro armapaTa. 
Ana noggepncamm cTaumonapHoro COCTOJTHER caegyeT HOCTaBETb rparam-

mum ycnoamm: 

	

J+j=0, 	 (10) 

	

W' =(P= 0  uprt 	--> 	 (11) 

(8) 
so [21 [fie-01/2  
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HrtrerpHposaolle ypaimeHno (8) HocHonsHo ynpootaerco, mill norm:Li:man 
OTCMITLIBHTI, OT 11010114113313 neTaTe3MHOPO armapara, T. e. 110J1OHCHTI, 

(Pe* 	 (12) 
Cgeass aTy HogcraHoBxy II prormao yCH013110 (10), 11021r1IIM 

( dtp 
ddx 	co 	y2H  [(To — V)—"2  — 

KOTOpoe momer 61,ITb oponHrerpHposano 110 2c/1p: 

	

c4 )2= eo  1/4j01 PT° —1PY/2— 171711  ( —1W/2] + a. 

	(14) 

O6ar'nio ripH paccmorpernm aagaq o pacnpegeaemm opocrpaocrammoro 
aapoga Ha arc& Gramm pememm Hpegooaaraerco, rITO aaeHrpHnecHoe Hone 
y amHrTepa aaeHrportoB gOaMHO o6pa11arbc8 B Hynb. 9TO 1103B0.11HeT oupege-
anTE. HOCTOFIIIHy10 HorerpHpoBarom a [10]. OgHaKo DTO ycamme ne coraa-
cyerco C YCJ1OB1TM (11). Hpararaimee 6y)eT Horpe6osam, tITO6bI 

'LP --> — (Pe, * —> 
(myna Hony‘mm 

	

) 2  80 y-4j  271 	 [(To — /2  — (To ± Te) 1/2 — 

	

(1p1/2— ipey/2] 
	

(15) 

HpH6aHmeimo ypalmerme (15) MOHHIO aameortrb caegyrormtm: 

(29 2  „ yvari [ 	 177i; 	yid 
	

(16) 

(Te/To) 1/2 , 
Coraacao Brapaammtora (3) 11 (4), K034431111113HT (H/11) 1/2  MOSICHO aamemtrs 

B peayabrare aero 3T0 ypaBHenne opeo6pa3yerco x BkrAy 

(dio2  = 	[ 	48 _24 1e/21r/2] = dx 	80 1/ 2.1-40 	

Co )1211 TO 

	

(Pe) 
[ — N.. 

11)-- ) 1/2 	3 + 	
/ 

( 	) 1/2 ] 	( 17) 

	

Ye / 	 (Pe  

HaBaexao HBagparrnd Hopertb H paagenoo HepemeHorse, Hoarotm 

L801(21/(Poi 	 — (IP/ — Te) 1/2  if 3+ (11 / —(Pe)1/2  

r  2.I ( — fie)  1 	
(18) 

3TO mapaaceolie yuporoanco HOACTaBOBIC0111 — tp e  = (y2 — 3) 2 . HCHOnb3y11 
BmpameHme (1), MOH010 CB5133Tb Hoacpcloarmenr nepeg x C )1.111111011 ycHopom-
mar° opomemyrHa do  

= — 
2 arcsin Y. C ±  I/2 ( —1) 1/2 x 

3 	H } 	--.5-1;-   

x 	 1/2 + (  v  )j1/2 [ 	vz ] ,. /2  

	

3+ (  l' ) 	 r i_()1112 
. (19) L 3 - k.. —(Pe ) 	— Te 	L 	\,. — Pe ../

,, 

14 3aRaa J' 48 
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HaHoHert, BOC110.111,30BaBIMICI, yCJI0B113M 	= 0 n1311 X = 0, goarmm 

	

4 4 — (Pe 
 11 ) 1/2 	+ — aresin [ —3  + I  ( 	) 1/2 ] 1/2  — 

6 jr2r  do 	H 	2 -- 

F 3 	1 	y/2]1/2 [ 1 _ ( 	y/2 1 1/2 
L 4 -1-  4 —co  ) 	 —(Pe 

3THM coorHomermem 7:kaerco CB5131, non:tom:mad c= 7p + (pc  C paccroomrem 
OT amorrepa 3.1143KTp0H0B, rimpamemratim B Ronan Ben111111H1,1 x1, parmoit 

x i  = 6 V  (—H  )112do . 	 (21) 

Ha 4utr. 6 Hortaaallo peayaarlipyromee pacirpegeneHHe Horemplana, cHopocni 
DnelapOHOB, HanpFDROHHOCTI1 DneKT pine CKOPO Hann n IIJIOTHOCTH 8 ap iHka • 

Taimm o6paaom, aagaaa gonycHaer crartHoHapHoe pemenne, Horga Horea-
Arran cpv  aerarearmoro annapara HocrooHeo H Hmeer oe6oahmoe orprtgareabHoe 
um-germ, AocraTormoe Ana ycHopemto Dnemponos Ao cRopocra 110110B. TOKH 

HOHOB H 3lleliTp0HOB OCIAIOTCH pamaamo, caegoBareabno, 110T0HHHH neraTenb-
H01.0 armapara COXpaHHHTCH HOCTOFIMILIM. HnOTHOCTH aapfigos HOHOB H aaorrpo-

HOB B KoHge itoarko3 TainEe vraHosfrreff pamnamx, a caegonaTentaco, B urnie 
3a HpegenamH o6ascrit yotopermo anexrpoHoB orcyrcrByror maxpocHommecHHe 
aneHrprmemme 110J151. B canto t o6nacira ycHoperom aneKTp0HOB anempH-
4eacoe none y6aIBaeT uo amtamomy aaHoHy, o6pantaocs B apt', Ha paccroormn 

0,342x1 	 (22) 

OT HnOCKOCTH, amwrnipponkeil DaexTpoHm. 3TO 0,1e111. HoporHoe paccromme, 
ran Hatt B Xi BXOnlIT MH0HU1Tenb (H / —012. Hanpfulteanoub Hoag y 11.11OCKOCTH, 

amHrrripyromeil aneKTpoHm, pasha 

E (0) = -- dx Iw=o 7 8 /78- 

	 (23) 

IlpH.nozeHHe B 

HECTAIMOHAPHbIrl IIPOIkECC 

Paccmorprtm HecTamionaporaft peaarM B cHcreme, Hcc.aegoBasHoi B opium-
/Heflin' B. TOT 4)aKT, cymecrByer cragHoHaprroe pemeHrte, eme He rapan-
THpyer yeT0iigHBOCTb uporkecca. B rlaCTHOCTH, B Hartaartmait newton pa6oTra 
B03110/EHO oepaseacrao 110HHOr0 H D.71eRTpOHHOPO TOROB 11 onHcanHoe Brame cra-
oHoHapHoe .COCTOHHIle momer 6bITb gOCTHrHyTO 1111H1b, ecJIH camomy aromy 
COCTOFIHRIO Hprtcyma 37CTOffgHBOCTI, 

HOTOKH aaerrpoHos H HOHOB B ogoomepHom arms 011HCBIEDJOTCH caegylomeil 
cncTemoii ypasHermil grtHammm: 

YpamterrHe Hepaapstmlocro HOHHOTO Horoxa 

a J_L  aQ n  
ax ' at 	— 

YpaBHenHe Hepa3pbIBHOCTH aneHrpoHHoro Hormia 

ai 	aq  „ 
' 

( — tp) , /2 	 (13) 

2.T 

(20) 

(1)  

(2) 
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(3) 

Ypannenne 

Ypaanenne 
(23) 

(24) (4) 

B cTaunonapnoM COCTOHHHH, norga Wo = 0; vo  = Vo; Qo = — go ,  
T( 	

ypaanenne (22) 
npnmeT BR  

a2cpi  = 	Q° 	(H +i)  a2q), 
so (iaVo - 

Ilocaeanee nmeeT peinerana 
a2  0 H (p i  =0. 

ABIonenna 3aenTponoa 

av 	ay 	acp 
at + ° W —11  ax 

ABH)ReHHF/ HOHOB 

av 	av 	a at +17  =-- —H ax 	ax . 
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Ypaanenne HOJIH 

.92T 
— so axz = Q+q• 

rategeif 
B naaecTae YHICHHH, or nemBanagen noae6abnan Eanort-an6o Beananiam, 

F = exp (ax ipt). 	 (6) 
Ramapo H3 nepemennmx, OHHCIAB31011(121% cncTemy, npeacTamam B anae cymmm maaoro necTannonapnoro no6aana (c mpencom 1) H cTannonapnoit 

Be.T1H.IHEILI (C HH,I4encom 0), OTHOCHTeJILHO ROTOpo H nponCICOgHT Rone6a1MFI Aannoft nepemennoti 

q=q0+qiF, 
Q =Po+ QiF, 
v= 00 + viF 
v=V o +ViF, 

= (Po + (PtF, 

I -- to+1.0F =jo+(voq 1+ vigo) F, 
J=J0 --1-J = Jo+ (17  yQ i -1- V iQ 0) F 

OnepaTopm an(Dcf3epeunnpoaannn pasnm coomeTcTnenno 

	

aX a ' 	at = 'P • 	 (14) 
a 	a 	„, 

IloacTaBann nepemername (I)opme (6) — (10) .3 ypannennn (1) — (5) H annea-
playa Ex nyTeM oT6pacbmanna nponanegennizi maamx Beanqnn, nonyanm - 

J1 

 

= (aV o (0) Qi aQoVi = 0, 	 (15) 

	

= (avo  i6) qi  aq0v1 = 0, 	 (16) 
ipv id-avovi=v1(aV o ±ip)= —Hcc(Pt, 	 (17) 

avovi  = v (avo 	= — a1(P1 	 (18) 
— coaNi = Qi +qi. 	 (19) 

CHcTeMa ypamiennit (15)—(18) momeT 6hITb paapemena onbacnTeabno q 1  H Q1 nyTem HC11.1110‘leHHH vi H V1. B pe3yabTaTe noayalam 
ag0v1(0(P1gol  

	

qi= a00 -1-43 	(01v0 ±iN2 	 (20) 
_  — aQ0 170 	a2(P1Q0H  

avo-Fip 	(avo±i13) 2  • 
IIoacTanOBKa 3THX ampancennii B ypaanenHe (19) gaeT 

	

2 	
r 	HQ, 	Two 	ao 

	

a(Pi 	€0  (iaVo 	eo (ic.vo —{3Y) 2  —13)2 J 

CaegonaTeabno, Tipn npasnabnom naaaabuom mammal IIy'iOK 6ygeT 
COXPaHHTL oanopognocTb. 

ECRU CROPOCTb 3ReRTp0HOB oTzaaaeTcn OT CROpOCTH HOHOB (*no mcnneT 
6bITb B ycnopluomem npomeacyrne, ;canna noToporo, Ran nonaaano B upnaoate-
HHH B, 0',1eHb maaa), TO B ypaBHeHHH (22) .10=--- --/o, HO Vo Vo 

Jo  r Hy° 	n/vo 	a2 
a2(1)1—•  co  L (iaT70 -13) 2 	(iavo--13)2 	m] 	i• 

3T0 ypalmenne, }Tome Tplumaabraax, nmeeT em e pemenne 

	

co (jaVo-1
(
)2 	co  (iavo — 0)2 " 

	

HJ0/Vo 	iiJo/vo 	 (26) 

upeacTamTb, HCHORb33/51 ampantemn xkan 4aCTOT HOHH011 noTopoe MWRHO 

• DReKTPOHHOil HJ133M13.1 

(  JoH 1/2 
e V } 

	

o o 
	(0= '( 	yi2 	 (27) 

80v0 

• caeayionken cbopme: 

	

(kW° — No 	0„00-13)2 = 1.  
(02 	 (28) . 

cmoTpenamm B pa6oTe [6]. Pa3peruan (28) oTnocnTeabno a npn e >> S2, noarnam 
ECRH CROpOCT13 3ffeRTp0HOB patina nyaba, HMeeM car:fart, C2COAHEIril C pac- 

0)2 )-1/2  is 	file 

	

if3 	 (29) 

	

a= — 	 • 

CaeaosaTeabno, HeCT3RHOHapHltle BO3MyEeHHH [ypannenne (6)] nmeloT BHA 

	

F =exp [± Vo  —Q  ( —(4213 2 	 Vo 
— 1)

-1/2 
X • [exp   410] . 	(30) 

ECAH f3< co, To ampaacenne (30) ouncbmaeT aBe swum, ABFDRYIRFIeCH 
BupaBo CO CROpOCTMO HOHOB, npnaem amnanTyga 0,3H0/71 H3 EMS aaTyxaeT, 
a apyroil ao3pacTaeT. 11pn p > MIL1IHTM HOCTOHHHIA. 

	

Tenepb MOHIHO paccmoTpeTb 33anmoaeficTane 	H aeTaTeabnoro anna- 
paTa. IleTaTeasnmil annapaT npeacTamaneT co6oft HeROTOP3110 eMROCTb C, rays- 
Tnpyempo HORH131141 COLIpOTHBR0HM3M (nmneaancom) nyana. TOR HPOBOAHMOCTH 

B wan Hai:gammen no TpaenTopma nyana, a TOR cmernennn —3 npoTnaono-
aoacnom nanpamennn, T. e. K aeTaTeabnomy annapaTy. 

143 ypasnennii (15) n (16) naxognm 

+ /1+1 (Pi+qi)= 0. 

14cnoabayn ypaanenna (20) H (21), nmeem gaaee 

nqo  

	

Ji+it iPaTi [ 	(0711,-Q[-°43)2 	(avo+ il3) 2  

(5) 

(21) 

(22) 

(25) 

= 0 . 

(31) 

(32) 

14* 
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11qo  
(avo-Fil) 2  

(33)  

(34)  
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3r0 limpancenHe moacer 6t,rrh aanlicaHo B auge 

JL  -F/i =(Pil7b, 
rge 

y b 	
F 
p a  [  HQ0  

(aVo -Fil3)2  
npegcraBacier LIOJIHy10 Hp0BOAHMOCTb nynxa, orHeceHHylo K egHHHne naornagii. 
YpaaHerrne (33) aHaaorrinHo aaHoHy OMa H caHameaer nagenne norennliaaa 
C peayaLrHpyionnim TOKOM. 110.1thayfICb ampaatemiamH gag HOHHOft H 9HeRT-
poamit rraaameHakix RaCTOT, noaynum 

0)2 

(aVo -HP) 2 	(avo + io)2 	J 

3a paccmorpeRHoit B upnaonteHHH B HJIOCROCTI,10, amirrimppoineft 3HeRT-
palm (x = 0), noanaH nposogrimocm nynHa 6yger, onesHano, puma 

, e _ 	 (02 	1)1/2 	ip Yb= il3aso  — Pv: 	rvo" ( 
	- 	

(36) 

C aKTHBHOI3 Hp0BOAHMOCTIa0 

G=  Pv28° 	 (36a) 

H peaHrHisHori Ilp0BOAHMOCTb10 

B — 	
po

gVoo 
 r 0)2 _ 1  ) -1/2  

(366) 13 2 	 • 

upH p <(0, T. e. meHbrnem 3HeItTp0HHOR naaamennoil .IaCTOTLI. 
PeaRTHBH351 nposoglimocra HOJIOACHTeJILHa HRH Boapacraionieti BOJIHM, 

orpffnareabHa Win aaryxaloinert H CT3HOBHTCH 0,IeHb 6oabrn0l3, KOr)a 	crpe- 
WITCH K (0. HOIIHaR upoognmocrL upegcraeger 	 H neallom geficran- 
re.abnyio Heannincy HpH 13

rl 	
Jl 	

a 
erareaLmait annapar momer paccmarpHaaracH 

Hait nrynrHposammit 	aliTHBHLIM conporHaaeHHem HarpyaHH. 
B ATOM caynae, caegoaareabno, Hoae6aHHH noreannaaa aerareasHoro 

annapara 6ygyr geminImporiarbcH. 
(DaHrHnecHn aaeHrpoHla HeHa6eacHo 6ygyr o67Lagars HanaasHoti cHo-

pocrbio, T. e. CROpOCTIA0 3MHCCIIII. B 'I3CTHOM caynae (v 0= Vo) nponecc ycrofi-
nza, TaK Halt HOHHbIg HrIOR HeilirpaallaosaH; BaaHmogeilcravie ero C aerareabnLim 
annapaTom orcyrcrayer [ypaanerate (24)]. 

BHyTpH aaeHrponHoti arosyIIIxl yCJI0BHH mime. IloHyunca. Hmeer orpaHH-
neHHylo lIpOTIIHteHHOCTb, Il TOR gpeintwionnix 3HeRTp0HOB momer 6MTL mHoro 
meHiane HonHoro roxa. HecHoamto H3MeHAA Hcrioabaoaamme amine 06o3Ha-
WEER, aanrimem COOTBeTCTBeHHO HOHHy10 H aaeHrpoHripo HHOTHOCTH aapHgoa 
B rape 

Q= Qo+ 	q --go+ 
	

(37) 

rge manue Bemanrum Q t , qt  yme cogepacar aasHcHnolii OT Hpemenn 
Taab exp (ipt). COOTBeTCTBylOIHIle cHopocrii paBH11 

	 MHOACH- 

V = V0+ Vi; 	vi . 	 (38) 

HO allaaorlin noreHrinaa H HarlpHmeHHocrb HOAR Hmeior cragHonapHylo 
ii Hoae6areammo ROMHOHeHTM, Horopme npegcrasHm B maga 

a 	, E = ax 	° 	" 

— 8:1 

	 (39)  
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YpaimeHHHma npocrpaHcraeHHoro aapHga 6ygyr (7] 

	

Qo-wavi + Vo 	0 H  go 	ex -1-1-= 0. 

ygoaaersoparbcH 37CROBRA Hepa3pMBHOCTII gaH ycHopeHHA 

	

av, 	r, 	 ao 	r, 
v o 	= 

	

ax 	 at
, 
 

H TIOJIK 

aE, „ 
80 	Vt+ ql.  

TaK Hai( norennuaa B aosynnte aaeHrpoHos o6pankaercH B Hyab Ha ee 
rpariHnax (N, 	Ha car. 2), HomnoReHra rp t 	nprummaer Bmg 

Qt = U exp (430 sin ax, 

rge a= nut/L, m=1, 2, 3, ..., a L — paccroHHHe mentgy naocHocramH (NN'), 
orpananriaaiormamn gpeit4orspo o6aacrb. ,qHclabepeHriHpysi HanpfniteHHocrs 
noaH, Hoarnim 

Et  = — aU exp (i13t)cos ax, 

orHyga, puirmaaH (41), noaynHm cHopocrn] 

Vt  — 171- Et  dx — — 

 Ha 
vo

U 
 exp (ipt) sin ax, 

vi=iCEidt = — T 
exp (iilt) cos ax. 	 (45) X'  

llogcraHoaHa BTHX ampanceuHri B ypaarieHHH (40) HO3BOHROT HOHytHITI, KnOT- 
HOCTH aapHga. Ygonaeraopmr yea0BY110 (42), noaynHm 

QoH . qori 
80 178a2  ' e0 132 	' 

HHH nepea nacrorm Haaamm fampanceHHH (27)] 
92 	r02 

l'paHHnHoe yc.aoaHe a =matt onpegeaHer gonycnimpo nacrory Hoae6a-
Hurl B aosynnte 

	

= r 1 	921,2 -I, - 112 
L 

IlpH aHanemtax L, B HecHoasHo paa npeamturalorgux gaHiry ycHopsnoinero 
HOHM npomeacyrHa d0 , nprimelieHrie aaHoHa 13artaga gaer 

4n 2  1 -1/2 (48) 

	

LI- I 	9n2m2  j 	' 

orHyga arigHo, 'ITO BO3HHIMIODI,He Hoae6aHHH HO nacrore gOaatlibl 6MTI, 6H1131CH 
H Hoae6aHHHm aaeHrpoHaoit naaamm. Bpemfi npoxoga HoHa 'iepea aosynnty 
IL cpaeHearna C rrepHogom Hoae6aHHii °nem. BeaHHo. Iloaromy rpygHo npegera-
BHTb ce6e mexamiam, nocpegcraom Horoporo 4aywryanHA HoHHoro roita momer 
Bo36yaHrb Hoae6aHHH B nortyrnice, rorga Halt cDaywryarnm B FICTORMIRe aaex- 
Tponos HRH yreinta BJIeHTpOHOB MOM HplIBeCTII K B036y2RACHIII0 THRIIX Hone- 

Yb -= — ii3a8o [ (35) 

(40)  

(41)  

(42)  

(43) 

(44) 

(nV0) 2  
—1 	 (46) 

P 

(47) 
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3ROIEPIIMEHTAJILHAJI YCTAHOBRA 

Cpegcraa gitaraocTmur nrnca, HoTopumg nogBaosagacr, B onacmaaemmx 
ganee axcnepamexTax, MORHAHCB B TeneErae mem HccaegoBaHna B COOTBeT-

CTBHH c xapaHTepom axcnepamema. Ogualto HeHoTopme anemenna ammaaach 
o6m;ama nnfl Bee% alccaepamexTammax yeTpoiicTri (c)Hr. 1 H 2). 

HOHEI 06pa3porca nyTem gmlxpyaaa napob gem's' nepea nopricTbna 
divamoshift gHCK gHameTpom 25,4 XX. Harpenareamaa aaemear, acTpoeltamti 
B amomanaeaylo acTaIncy nog HCTOTIHHROM, noggepsHaaaeT TemnepaTypy 
cDpamoaoit noaepxaocTa ()KOZO 1500° K. HOBE! gents', o6pa3poucaeca Ha nosepx-
HOCTI4 aToro Hyrum, ycHopsnoTca naocHoti ycHopsnorgek ceTRoft H3 napanaenbmax 
megamx Hp0BOTIOR gllameTpom 0,076 XX C maroM B IMOCROCTIE MICH 0,76 Jam. 
CeTaa moaTapyeTca Ha npegasaoHaom BHHTOBOM gepncaTeae, H ee noaoncerme 
Hag BOJILCDpaMOBOil HOsepXHOCTE10 MO ROT arrb yeTaHoageno C TOgHOCTE10 

go 0,025 amt. HEITH CeTKa HaTaraaamTca Hanykaa fffigainigyanbao, trro6m ma6e- 
man, npoaacanaa CeTKH H rapaaTaposam ee CTpOryIO napanaeasHocu, °Timm"- 
TeJITDHO nosepxxocTa HCTOMIHR3 HOHOB. 

HHTH ycHopmeabHoti CeTRH npoTaayria as "Taff nopacToro Bonmiwamonoro 
game H aappHaoro Tegaoaoro papal:fa acTomaxxa. Kpome Toro, megaoe HonLgo, 
oxpyncalorgee HCTOgHlIK HOHOB H ero Tennosue axpaam, upoxogitT OT °cam:maim 
Bepxaell Hameln," go gosepxaocra B0a4pamos0ro gucHa. 3Ta Hom6nHarkna 

nepexo,qHbie 11 yCTC1HOBMBLLINBCB pexiimbi 

B 1{e3meebix 1•10HHbIX nytmax 

J. M. Ceitsten, 	Ille✓ mon 

B pa6oTe paccmaTpmealoTcn nepexommie H ywranommumeca penninna s gesneeux Ron-
max nymax. Cria.w.na  ncenenoimancis xapanTepncTEnn czannonapmax ymnionapinax. =TO-
ROS, eaTem innonnenne yaosnemnix anenTponos B noimbix irymax npn nAmynscnom pennon. 
PaccmoTpenu none6aTenanme nponeccsi npn nepexemioni penanle B am:war:xi:mix HOREMIX Sri-
!tax. Hposegemza mu:wpm:mum B yeTanosnsinnxcn ROSHBIX nymax npn nami=ran none6axenb-

, nor° nponecca H B marcommninxcn RORRO-33ORTpORBIAX nymax npn OTCyTCTBER xone6ainni. 

BBEAEHHE 

Thum 6ygeT °gam" wig alccuepameaToa c mxponnal geaneammx HOHHNMH 
nrIxamx. 3TH aEcnepameHrm OTHOCHTCH Halt K.IIepe%OgHOMy, Tax as x yeTano-
antanemyca COCTOHHIIHM Taxax nrntos C BEICORHM nepaeancom. lipxmeaaa-
maaca meTogmta H camH accaegosaalin xmasnoTca npogoantexaem H pacifixpe-
"mem nporpammu H3r10111151 npo6aem ReilTpaaaaagna aapagoa. PeayasTaTH 
npegaapErealnimx axcHepamearoa npegcTaaneam B page pa6oT [1-3]. 

3HcnepameaThi acapmax caonanaii xapaxTep npogeccoa, npoTeHaionlax 
B TaRHX HOHHEIX nyucax. B HeHoTopmx caynaax peaymTaTts ikonycnaur OTHO-

onernao npocTylo HaTepnpeTagmo, B TO apema Hai' B npyrnx MOMHO mom. 
npegnoaonum, Eeposrrnmii mexanllam asaenaii. Hance 6ygyT cgeaaxm TaHme 
HOIMITRH 061•HCHHTE um:legume nynxa H HOCTp0HTb MOgeal. 
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CD a r. 2a. CxeMa aHenemmerrraar,Hoil yeraHoHHH, HoHaHaHHoli r. 1. 

cl) a r. 26. Mfg as ROMICKTOp CEBBy, T. e. CO eropoma RCTOMITIRa. 
Oraeperaa ofSecnvimaaioT Bxo7; noTolca B gmaxfutpu 'Dapa3ea, pacnonomeaame 

as iconnewroporc. 
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Hposormumx HosepxHocTeil, oxpyatarcarmx HCTOgHHx HOHOB, argercrinmo upe-
IIFITCTByeT Ilp0HHHHOBOHHIO aaexTpwrecrmx HoHeir H3 o6HacTH BarcoHoro HOTOH-
rmaaa HcTo-gallica B 06nacTa me/Hrky yoropmeasHort cemort H HomllexTopom. 
B nepaoHananartux artcueplimemaasHam ycrpoiticTaax BTH npoHHHaromne 1103151 
614.1111 raarmoil HpHrtmocr yrelum 3.11ORTp0HOB 143 06.113.CTH cema — 'mailer-crop 
o6paruo K HCTO‘IHHIfy HOHOB. 

<13 a r.. 1. BHA aHenepHmeruranBaoii yeraHoHHH. 
3Aech norcasaHm: HOUMA 14CT041114K ycRopFuolgari cenca, xonnexTop, pa); rmakurgpos 

43 apailea. 

ROHM, noaprermire Ha HosepxHocTH Boar4pamosoro rmcita H ycHopermare 
ceTHort, HaupaaamoTcH Ha MHIHOHI, (ROaaewrop). lioaneHTop moHTHpyeTcH 
Ha X0a0BOM BHHTO, HpHBOAHMOM B ABI4HieHlle MOTOpOM. Ha armeaoti Hoaepx-
HOCTII HonffeHTopa HMeeTcH park He6oab14mx oTaepcTHir (elm. 26). floaarm KOJI-
aewropa COOCHO C 113)EaLIM 113 3TH% OTBepentil ycTaHoHnema )1p1,1 
(Dapapea. CHrHaa OT Kaacgoro Taxoro gHaHmkpa HpoaormTcH Ho cHermaasHomy 
Ha6enro B coegmmTeabHyro Hopo6Hy, OT HoTopoir maxo)rmae minium mumarkpos 
moryT 6arTa Br:nageHH1 Hawaii"' oTgeaaHo Hall *repea mexanwrecrarri HoMMyTaTop, 
Hpocneamaaronmit maxoHmile cHrHania wurrumpos c iracToToir 1 24, Hall me 
HpH Homoum Hepexaragaromeii germ c anerupormo-apTesort perHeTparmelt, 
HoTopaH moateT HpocmarpHHaTH saixormise cHrHaam irmurmApos (Dapagesi 
co CHOpOCTHMH AO 20 162q. 3TH cHrHanm garoT pacuperkeamme MIOTHOCTH Toxa 
B 11r1Ke HOHOB HpH AaHaom Hoaowerum Honnewropa. TaHoe pacupeHenerme monceT 
6Erra o6caerkoHaHo Hp14 113MOH51101geMCH HonoareHHH mHmeHH Hall are npH ee 
oinmcmporiaHHom HonomeHrm moareT 6hrrb HccaegoBaHa 331314CHMOCTI. DTOTO 
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pacHpegoaeHHH OT. Hpemeari. Haltmemmadi Boamoammil HarepHaa HpemeHH 
meatgy gityma imainamH HocaegosaTearaaamH pernmparpmmH pacupegeaeHHH 
11110THOCTH Toxa COCTRHJIRM 50 XICCelc. 

Tox Ha mmaeHr, (xoaaewrop) Hogo6mam xce o6paaom HogaeTcH Ha C01391111114- 
Temapo Hopo6xy, ontyga OH momeT 6arri, nepegaH gag 1103311HCHMOR perrIcTpa-
HHH HRH Hogan Ha mexammeotHit aH6o aaexTpoHamfr RommyraTop perHcTpaTopa 
IIMOTHOCTH Toxa. 

axampumemaabHmil HCTO!HHH, lloxammimil Ha 4mr. 1 H 2, oxpyateH 
meTaaaHaeutrat 3apaHom, myropmiii o6pa3yeT logyrperanom MaCTI, 11p0BOHRIMeil 
nosepxHocTia. CHapyam axpaHa pacnoaaraeTcH Roaoxonoo6pa3Hmfi xoartax. 
3TOT xoanax o6paayeT pa6oaym (BaltyymHylo) o6aacTh gHameTpom —.457 H gax-
Hof) —762 at.a. B 9TOil o6aacm yuraHasammeTcH oxaaatgaemaH atmamm aaoTom 
nooymita, K xoTopoii HogcoegliHnercH mamopaatHaamataH MIRTH. BropaH 
aaoTHaH aoaymica paamemella HHate ocHcatarma xamepm Hepeg axogom B °Tim-
ammionkylo cHcTemy. Baxyym RoarpoanpyeTca goymE HolmaartHomimmH ma-. 
HomeTpamn. Heramul paameateH oxoao HHatHell aoHymitH. BTopoR rtoxaaan 
Ea 43Hr. 1. Cmfuta, Hoggepaammiongaa MaHOMeTp, upoxogar aepea JIBOBHOB 
caoabasatmit rep/len:11mA Boma, xoTopmil gonycitaeT nepemergeltHe HpH6opa 
agoab 6oalmmil -.mem xamepm. 

3RCIIEPIIMEHTAJIMME FICCJIEJA0BAHHE HOHMAX 11YRROB 

Hposegemme axcHepHmearla moryT 6mTE paageaeHm Ha aempe rpyinua. 
IlepoaH OTHOCHTCR x cTartHoHapamm HeocHHaaHpylonmm HoErmAm Hyaxam. 
HoBegeHHe TaxoroKa Imaaane oupegeageTcH gHHammtoil =mmH H HOMJIMB 
HpocTpaHaTHelmoro aapaga HOHOB, B TO HpemH 'tax 13/111FIHHe oTpHrtaTeamnax 

(aaexTporton), xoTopme MOryT Tam HpHcymnamaTa, (min, Hemam- 
BTopax rpyrma axcneplimeHTort caHaaHa C Hosegomem Hmllyabcmax 

110HMIX nyaKOB B HepexogHom peamme. B Hanane HmIIyaLca HoBegeHHe HyaKa 
COOTHeTCTByeT ymmoaapHomy H onpegeaHeTcH OBHIIMH HoHam', a aaTem H CJICOK-
IMMH R11/1e111/11MH, coaaamamll co HaaHmogeficTaimmu meHmy HOHaMH H anexTpo-
HamH. Hocae nor° nepexogHoro nepHoga Hyaxe momeT yeTaHOBIITLCII xone6a-
^reabm1it peamm. TpeTBH rpyram 3KOilepHme11Tos OTHOCHTCH HmeHHo K TaxFad 
ycTaHoommnilmcH Roae6aTeamimm peammam. IlemepTast rpyrom cimmaiga C 
ycroftqHmamH HyaxamH, B ICOTOpLIX HilelOTCH Halt 110111,1, Tax H 9W6KTpOHbI H 
OTCyTCTBylOT xone6aTealmme uporteccm. 

Yenzattoeualuueca iteocquit.aupyloucue ummate nrinu 

TaxHe Homgme IIyax1 HamHamTcH B ncTommte, Haxogamemca nog HoTeH-
11Haaom V = V0  B Toaxe C Hoop:at-Huai x = 0. 3aTeM HgeT paaroH rtputa ycito-
pliTeablIal centort c HoTeratHaaom V = 0 H HoopmmaToit x = x0, Hoene Hero 
Hyaox HanpaamaeTcH Ha mHmem. c HoTeHHHaaom V= 0 11 RoopmmaToft 
X = X0-- Xi. OCHOBHOB HHTepec B BTHX axcHepHmeHTax npegcTaBaneT HameHertHe 
HoToxa imam) Ha minneHb upH HameHeHHH paccToHHHH x 1  meatgy yotopHTeaLHoit 
Ce111011 H mmuelimo. 

paCCMaTpHBaeMhIX HOHMIX rtyratos nepoollaaanmtmii gHameTp Hoimoro 
nputa D o  HamHoro 6oaLme, aem ymtopmontHift upomeatyTox xo. OTHomeime R 
gHameTpa D o  it paccToifil1110 x o  HaaoHem OTHOCIITUILHOft amplIHOrt HOHHOro 

ECMH R >> 1, gimamHxa Hyaxa 1113.71ReTC11 gocTaitmo 631H3K0f4 K M11113-  
ognomepHoro HOIMMO HoToxa. Ho ogHomepHoil TeopHH upoummoseime 

HoHHoro HoToxa aa ycxopHreahaym cemy B HaupaoaeHHH MHmeHH Ha paccToa- 
HHe, 6oaLme 2Vixo, HeBoamom.Ho Ha-aa  CHM o6semHoro aapaga B HOHHOM 
Hyrnte [4]. EC,1111 mHmeHb paamemaeTcH 6aHsxo x ycitopHTeabHoil cente, TO Ha 

220 	 B. Heumpanuaautua 

Hee HIMX0,11HT noamaii 110HHM TOR. Horga mmneHL ygaaHeTcH (x 1  yHeaH-
ammeTcH), HpoxoatgeHHe HonHoro Drum B upocTpaHcme loamy ceTitoii a 
milmemao aaTpygmleTcH H lipH HexoTopoft ICPHTHROCKOB BUIIIMBHe x1 upoHc-
XOJAHT peaxoe yMeHLIIIeHlle Toxa, gocTlirammero 1/1111:11e11H. Boum yutopHTeab- 
Hai CeTHII 06paayerca ratpTyaaLmaft HCTORRIIK, H OCHOBH251 Macca HOHOB 
oTpaataeTcH o6paTHo K =mammy. Taxoe HoHegeHHe HoHHoro Hyaxa HpH yHe-
JIWIeHEM HpocTpaHciam meatgy •cemoil H mitimeHmo noltaaaHo Ha 4)Hr. 3. 

Rpome peaxoro ymeHhmeHHH Toxa, gocTHramgero mmumm, mom, Hpeg-
CTaB711110T Harepez eme Tata apyrHx FIBMeHHR. HepHoe 113 HHX — pagHaabHoe 
pacompemle HoHHoro Hyma. Ycamme R >> 1 (T. e. D o > x0) — 3TO yeamme,. 

a 	 6 	 8 
CD a r. 3. 11pH6nHawre11aHaH Itopma HoEHoro HygRa up' Tpex paanHquaix 

nonomeHnsix HonneHTopa. 
a — npx reaa0m paccTonana a° btkaneax; 6 — nape); cpbIBOM nOTOKa; e — nocae 

cpbma HOTOIta. 
a — HORHEIR HOHHISII TOH HOROHHT HO MKIlleffH, a nyaoa He Hp0FIHNFIeT CHORI,HO-HH6yftb 
aameTaoro paamaabaoro pacianpeum, o6yenosaemforo noaama npompaacmeaaoro 
aapaaa; 6 — HOJIHESJI HOHHI,13 TOM HOTOHHT 30 aoanewropa,. HO nrioa noaaepraerca 
paaaaahaomy pacraxpeamo examen npocTpaacTaeanoro aapaaa; e — apaaoaanca Bap- 
TyaabElblft HCTO'IHHH B o6aacTa meamy ceTaoft a aoaaeaTopom. TOR Ha Noanewrop 

peaao ymeairanaeTeg. H 60TITAHafl rIaCTb HOBOS oTpaHmeTcH Haaau ft iiCTOREIHICy. 

Hoasonsmagee paccmaTpllHaTb IIOTOK HOHOB Kax ogHomepamn. Ognalto 6mao 
HatigeHo, MTO Hmeer mecTo HexoTopoe pammaLHoe pacmHpelare game B Hyaxax 
C 6onsmoft OTHOCHTeMbH0171 MHprilioil, Tax Kai{ H01111 411C110/1133MOT# am6y10 B03- 

 MORMOCTL, aTo6m nepecemz. IIpOCTpaHCTBO meatgy cencoft H mameHmo. 3T11 
atial)exTm HaH6o.gee OrleTIII4B0 MIKHLI, Roma X1 yHealranmeTcH jgO paccToHHHH 
Hopmma D o . BTopoe Hrmerale, Ha6alogaemoe ripx o6paaoHaHHH impTyaapHoro 
HCTOMHHIM, COCTOHT B pemom yHeamieHHH aHcaa HOHOB, Honagaxarmx Ha yuto-
pHTeamiyio centy. ,Lo o6pa30oarm ampTyaammro HCTOMHHIla centa Hogsep-
raeTcH BoageticTsmo TOMIIKO amxogantero noToxa HOHOB. Houle o6paaoHamm 
aapTyammoro HCTOMMIlia centa aaxsaTammeT g0J110 KaK Huxogamcax HOHOB, 

Tax H HOHOB, BoartpautammHxcH o6paTHo. lipome TOr0, yHeaHaeHme IIMOTHOCTH 

HpocTpancTiteHHoro 3apaica B 06/13CTI1 HenocpegeTBeHHO 3a yotopHTeabHOR 
cemoit coagaeT Taxoe pacupegeaeHHe noTemmaaa, xoTopoe yHeamthrtaer 
34)(1)exTHoHylo Haontagb aaxHaTa HOHHOr0 Toxa HIITFIMH centH. DacHepHmeH-
Taamme 33111ICH 'manor() Toxa, gocTHrammero MHmeHH, H Toxa, RoTopmil 
nonagaa Ha ymtopliTeamtym cemy Hpn HameHeHHH Hpomeacynta meatgy centoti 
I/ MIIDIeHb10, upHaegeHm Ha 41/11'. 4. 3TH peayabTaTm Hoayammi HyTem Hpony-
cxamm Toxa xonaexTopa H Toxa Ha yotopHTeabaym centy -riepea camouamymml 
goyxToneamart HpH6op. MoTopm, HpHooganmil B gaHatelme camonHcert H spa- 

XOROBOR BHHT MHmeHH, BliMIOS3/1HCb ogHospemeHHo. B Teaemle nepaoil 
110210BHMI 30,11HCH paccToHHHe meatgy CeTKOg H MIIMeHEMO yaeaw.umaaoca. IIpH 
xi  102 dux moTop, BpaItaIOIIHH xogosoft BHHT mmneHH, pertepcHposaaca 
11, Taxum o6paaom, x 1  H Taaemie Hocaegymmeil HOMOBHEM 33MICH ymommanoch. 

Ha apHmax (1)14r. 4 HmeeTcH pag xapaxTeransx oco6eHrlocTek. llepoaH 
H3 HHX — 3TO peaxoe naguate Toxa Ha mmuerm 11 peaxoe yae.aHaeHHe Toxa 
Ha yotopriTeasHoft ceme HpH 68,5 ..itat (xorga Xi YBUILIMEIBaeTCM. B 3T011 
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222 	 B. Heampanuaauus 

o6paeyeTcH HHpTyanmalti HCTOREHIC. Korga xi  npogonameT yeenwnl-
BaTbefl, Ha6alogaeTcH ganhHetimee megneHHoe yeenFmeHne Toxa, nonagaminero 
Ha cemy. Tox Ha mirmeHH nagaeT megneHHee, clam no aaKOHy COOTBeTCT-
Epoaemy Teopwa oAnOmepHoro noToxa HOHOB. HeCOMH0H110 agecs cTaHcamTcH 
eynkecTsenHuM a4)4)exT pagHanbuoro pacumpeHHH nputa. 

50 

0 '0 5 

.R 4 

E
30 

MAIMMIUMMIWT*WW77111FAili 
o 2 

co 70 

CD H r. 4. OTHOCHTeJILRaIe HOHEbIe TORII. 
a — Ha nulaieBb (100 BR.— 100 Aosa); 6 — Ha ycitoprilorgyi0 Cency (100 ec.— 50 etna). 
PaecT0Flaxe x1 atenmy cemoe a RoaneRropom mellfieTC71, a x. =- 2,54 Am (praccHposauo; 

V. = 40 e. 

Hocne)yionkaH nonomma lipHeoft (Ann xoTopon x 1  ymensinaeTcH) HBAHeTCH 
HPH6AH3IITeAbH0 aepxanbamm oTo6paatenHem nepHoil, Horga x1 yeenirunmeTcH. 
B6;111311 X1r-t: 68,5 atat BlipTyaabHISit HCTO'IHHIC H ow 3 aeT , H HOTIHEIR HOHHISII 
TOR cnoaa gocTHraeT MITIHeHH. Ha HpOTHACOHHH ocTaerneitcH 'IaCTH RpHeoft Tox 
Ha minneHH ocTaeTcH HOCTOHHHIAM H paerasm cHoeft HOAH011 HenHRHHe. 

HOCTOHHCTBO HOHHOPO Toxa AAH yqacTRoa RpHson, rje x 1 <68,5 af.,X, erne 
He onpegenneT ogpmaxosoro pacupegeneHHH HAOTHOCTIT Toxa B nycnie HOHOB. 
C nomonwo cHcTembi gHanHAp0R CoapageH, onHcaHHort puree, 5LinH non3rEleabi 
xpannae pacnpeleJIeHHH HAOTHOCTH nysxa HOHOB IIpH gaHnom HOAOHieHHII 
mftuleHH. JBe TaRBe RpHame noxaaama Ha ()Hr. 5, uonrieHnon no 4)oTorpa4nulm 
Bor%OAHoro cHrHana RommyTaTopa Ha axpaHe 0cHmanorpa(sm, cgeaaHralm 4)oTo- 

xamepoii Land'a. 	nonycleHHH aTIIX xpHmax BmxoAHble cHrHanm HHHHHgport, 
(DapageH, cHHmaemme C KommyTaTopa, nogaaanHcb Ha HepTaxanbame OTRAO-
Eunollvie u-nacTHIna. ropHacerranaxtaH paasepTica cHrHana 61ina CHHXpOHH3H-
poBaHa c npnHogom KommyTaTopa. Ha 4)Hr. 5, a npegcTaeneHo pacnpegenerme 
HAOTHOCTH Toxa, xorga xi  gocTaTagno 6.3113H0 H 0. Ann nonygennsi non aaeHcH-
MOCTH HCII0A1630B3AHCb 9 nenTpanmax ruunnIgp0B. PaCCTOHHHH meatgy 
rklinHagpamH cocTaBaHall —6,3 mat. He6onsinaa acHmmeTpHa pacupegeaenHa 
SIBIIHeTCH caegcTallem Toro, 'ITO COOCHOCTIa grununkpa 5 (geHTpaasHoro HHHHHApa 

0 	1 2 3 4 5 6 7 8 9 
Homep 4unumopo 

CD H r. 5. 3aBHCHMOCTB 0THOCHTOJILH0r0 ToHa t  HamepHemoro ngaHHapamx 
Oapaaea, OT Hono)Realm (HoMepa) gmaHHApa gag geyx paceToHazii memgy 

ceTHort H minneHmo. 
a — x1.. 0; TOK I(oHrkeliTpHpyeTCF1 B BRainiBpax 4-7; 6 — x1 50,8 M.M; 

TOE pacirpOCTpauBeTcH B 6onee 06nImpuo8 06.11acm. 
Haulm:num memcky rommEmpannt 6,35 Atm 

ClICTOM1.1) H HCTOaHHRa HOHOB 61.1.11a ycTaHoanerla nHmb c sHayanbnoil T0,1- 

HOCTb10. C pocTom xi  HOMILIA nycion, AOCTIIPHIO11V411 MEDHOHH, CTHHOBTITCH 5oaee,  
mHpoxsm. Ha 4)Hr. 5, 6 npHaegeno pacupegeneHlie IIJIOTHOCTH TORE npm 
• 50,8 .36.46. llpH gam:a:rei:nem yeenHgeHMil Xi 06paayeTcH BETTyanialibIll 
HCTOMIHR H cHrHania OT HHAHHApOB CT3HOBSITCH OrIeHb caa&am.H. 

aflame, npHeegeHrime Ha ()iHr. 4 H 5, nonycleHN npH xe  2,54 .Hat 
H V0= 40 B. H3BeCTHO, 1T0 06A3CTI3 arreprlin HOHOB II031151, HCH0JIb3YeMBIX gaH 
coagaHHH TSirII, aeHurr aHatiliTenbHo amnia 40  so. 	 HOHOB CO CTOAb HH3R0f3 
aneprHeii 61,InH HCHOAb30BaHld gnfl Toro, "IT06b1 CBeCTH AO  mmallmyma a4)4)exTbi 
OT BTOpHiIHbIX 3.ABRTpOROB, xoTopme uonyclaioTCH B peaynbTaTe HOHHOI1 6oM- 
6apAmposm HOBepxHoCTH MHBIeHII H ycxopHTeJILHOR ceT11. RpoMe Toro, 
B HOHHEIX nrutax CO CTOAls manoit aHeprHeil He moryT BO3HHRHyTla rnyooxne 
noTeHHHanmme HMIS B pacnpegeneHmix, CBH3aHmax c npocTpaHCTBeHHLIM 
3ap51kom, CH0006crEpoinge yffaBJ111BaH111O BTOINDIHEIX anexTpolloB nyTem 
Heynpyrilx comapeHH121. OAH3R0 rum TaKIIX HII3RHA aHepnHX HOHOB 31:140RTLI 
BTOINPIHLIX 3.301ITp0HOB HOAHOCTI,10 He HCILTImaloTCH. BHAHmo, as ccieT HaK 

pagHaahHoro pacmHpeHHH, Tax H HBAIVIHH HexoToporo xoanclecTsa pion:luau:a/c 
3AEIRTp0HOB HOHHISII nyclox onameaeTcH CH0006HLIM npeogoneTb upomencyToh-
OT ceTx14 Ao  xonaexTopa, B 20 paa npeammalonwil gaHay ycHopsHoinero npo-
meacynta. 11T06ha o5paaoeaHne impTyanr.Horo HCTOrIHHR3 Hmeao mecTo nplt 
• 3x 0 , noTpe5oHanock. CHH3HTb allecIPHIO HOHOB AO ", 20 86. 3TH 3xcnepkt-
meHTaabHbIe ()aRTLI nogaepRilealoT TpyguoCTII, xoTopme coagaioT BTOpFITHIEse 
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aaexTporma HpH HCCJIe,ROBaHHH ycTaHosHanierocH yannoanpHoro HoToxa. HpH 
o6cToHTeabcTsax, onlicamimx B caegyicakem paageae, apemella, Heo6xogumme 
gaH Toro, TIT0611 Daempoml, yaoHaernmie IIOHIIaIM Hycutom, HOTITH HOJIHOCTLIO 
HomneacHpoHaaH HaHHHHe noaoncHTeasHoro o6semHoro aapaga, HMeIOT HopHgox 
MHJIJIHCeRyHJEkIal. ITTOold H36encaTs HeonpegeaeHHocTH, BHOCHMOR aaexTpoHamH 
B pe3yahTaT6a HccaegoBaHat yHHHORFlpHLIX cTaHHoHapHmx nyincoH, Tpe6yeTcH 
HaTIOSEHTb orpampleHHH IIO aHeprHH HOHOB, 0 xoTopmx roHopHaoch Blame. 

Tax, ;PM HccaegoBaH1411 yartnoaHpHoro HoToxa B caraae o6paa0BaHITH 
BHpTyaabH0F0 HCT0IHHKa OKaaanoCb He06X0AHAILIM BLIHO.TIHHTb caegylomHe 
yca0B1151: 

a) R >> 1. Toabito HpH 6oasmoil OTHOCHTe.III,HOit nmpxue HOHHOPO Hyqxa 
momeT o6pa30BaTbCH aupTyaamaxii HCTOTIHHK. IIpH maaoii OTHOCHTeJIimort 
=pain) ymem,maeTcH 3HatreHHe o6semHoro aapHga HcaegcTime pagHaabHoro 
pacompeHHH Hytma. 

6) xi> xo . ;lame HpH He6aaroupHHTHmx 06CT0RTOJI6CTBaX BIllpOKHrI 
H0RH6IIi Hygox MOHieT lIp0X0AITTb upocTpaHcnto mexigy cenioti H mlimeHmo, 
B Hecxoarato pa3 upemilmayouve x o . ,Ltag o6pa30aaHHH HHpTyaabHoro HcTarminca 
xi  goanwo 6mTs ropa3go 61asuie yita3aHHoft BeninRam. 

B) V0— maao. ROARDHAReHT BTOpHTIHOA aaexTpoHHoit DMHCCHH AJIH HOHOB 
BbICOKHX aHeprni, 6om6apgHpyloroxx HosepxHocTL MHMeHH, cmgeTeaLcTayeT 
O BO3M0)KHOCTH 6tacrporo HaKOHJIeHHH aReKTp0HOB B 06aacTH HOHHOPO Hytma. 
aTOPO MOME0 H36eHiaTb Hpn HCHOJII,30BaHFLII HOHOB C aHepricum, Me111,1101MH 
Hoporomax, yk.11$1 HTopxqHoil aaexTpollHoil 9MIICCH11. 

arll yCJIOBITH HBJIHIOTCH He06xogHwamH, ecaH BORMOHMOCTb BO3BpaIlleHHH 
aaexTpoHoa Ha o6aacTH HoHHoro nytuta K Hoa:Homy HCTOtIHMKy ymemanena 
acaeacTraie 944eKTI1BHOPI H3ORSIHHH o6aacTH BhICOHOr0 HoTeHHHaaa y HcToluonta 
OT o6aacTH nputa. OgHaxo B nepsoHa-gaasHom axcHepHmeHTaaLHom ympoficTae 
ycHopHTeabHaH centa 66aa citoucTpyHposalia Tax, TITO HORBOJIRJla yaoHaeHmilm 
BTOpIPIEMINI aJIeKTpoHaM noxHaan. HOHHIa Hyqox. Aar,' Taxoro ycTpoilcTaa 
HBReHHH o6pa3osaHRH impTyaastroro HCTOTIHHKa H BoaapankeHHH HOHOB moraH 
6EITE, may-gem:a .11111H13 AJIH HOHOB C aneprHeil HopHgRa KHJI03ReKTp0HBORET. 
B onHcaHHoii mach axclleplimenTaammil yuraHomte BO3MOMHOCTH yTerilin aae-
lapOHOB 6EIJIII ymumaeHHo CHMKOHLI. COOTBeTCTBeHHO mogeaHposaHHe BORHIE-
HHOBeHEIR ollpTyammoro HCTOTIIIHKa H Hccae;AoHaHHe ycTaHommuerocH yHH-
noanpHoro HoToxa HoTpe6ortaaH 3HarIIITeRbH0 6oastneti crporocTH axcHepHmerrra. 

Ilepexoduble npogeccat a It.mrty ✓tacublx UOIlitblX nrucax 
B nepHom paageae paccmarpHaa.noch Hosegerme yeTaHOBHBIHHICCH Heocrma-

allpymukia HOHIMIX Hyqxoa. EbITIO noxa3aHo, TITO aaexTpomil, HoTopme moryT 
66aTh yROBReHld ITOROMHTeRE.HEIM 06semi6am aapHgom aTIIX HOHIILIX Hysxos, 
HBJIHIOTCH camiam HaHamm (DaxTopom, onpegeasuolgHm HosegeHHe HOHOB B cayriae, 
eCJI14 He 6maH ETHHHTM cHermanfonae mepm, rrpenHTcTayloigHe o6paaosamno 
TaKOrO CROILTIeHTIFI YJIOBJIeHHbIX oTpaHaTeammix 3apHgos. IlpH THIIHtIHbIX aa6o-
paTopHua yCJIOIMFIX HaH6o.gee HepoHTHo, TITO TaKHO yROBJIOHHbIe aaexTpoHm 
cyukecTspoT H HBRHIOTCH HaatHeilomm oDaxTopom, BRHHIODPIM Ha HosegeHHe 
HOHOB. 

B ATOM paagene paccmaTpHaaeTcH HHTepaaa BpeMeHH OT momeHTa, xorga 
HOHHLIii HyTIOK TOJIbRO Ha‘THHaeT yCKOpFITI3CH can-toil H HaupaaaHeTcH.Ha MHDIeHb, 
AO momeHTa, xorga HaxonaeHlle yROBJIeHHISX aaexTponoa IIOJIHOCTbIO 3axaH-
gmHaeTcH, T. e. Korga I-wail-geeTao yammemmix oTpHHaTear:ahlx 3apHgoa CTaH0- 
BHTCH paBHLIM HO BeJIIITIHHO ROIIHrleCTBy HOHOB B HHTepaaae memgy cantor' 
H mHureHmo. aTa -qacTrz. pa6oThi SIBMIeTCH HpogoameHllem H paaaHTHem paHee 
IIonytIeaablx pe3yabTaToB [2]. Bo acex carmax paccmaTpHsaloTcH ompoxile 
HOHI/bIe nyglin (R >> 1).  
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B momeHT, ripegmecTsylonkHil Hmnyabcy HoHHoro Hyrixa, Ha ycxopliTeaLayio 
malty no) aeTca TaKOrd HoTeHHHaa, HpH xoTopom HpocTpaHcmo memgy cencoit 
II MEEDICHBIO osvogaeTcH OT BCOX BHAOB 3apfuxelimilx ifacTHH. HailpHHEeHlie CeTKH 

3aTeM c6pac6IaaeTcH go V = 0. HameHeHHe HanpHateHHH canal Hp0HCX0AHT 

as HpemH <1 accem. Karma xi > x0 , 3aBHCHMOCTI, palm Ha minnesH OT BpeMeHH, 
COOTBeTCTBDOTHaff HmuyaLcy HOHHOPO Hysxa, HmeeT B amem cpopmy, noxaaaH-
up° Ha 4mr. 6, a. 3Ta 3aBHCHMOCTb xapaxTepH3yeTcH Tpemn HealoutHamH: Hagan}, 
HLIM cxamtom, HpemeHem Hancoaa Ha HacmakeHHe II Beall -cola nom Hacm-
ukeHma (HaaTo). 

a — rpadnix 8HHHCHMOCTH Toica OT HpemeHH; Hagan() Hmnynaca coanaaaeT c momeHTont Hpemerm 
t = 0, oTHocwrenbHali mainma trrma R»1 H xl» x o . 6 — e — apeanonaraemoe (Ha ocHose 
rarTerpansaux aHcnepHatetrranamax Haman() pacupeaeneame noTeHrmana a moHHom rrymte 

oluenaHme momeHrm apemeHH, coomeTcymolime mOmeuram Hpememi as rpacmu(e. 

HaqaasHELit cHarfox HpegcTaaaHeT co6ok maw: ay . Toxa, Honagaiorgero 

Ha MIIIIIeHb cpaay Hoene Hariaaa Hmuyabca. B aToT xopoTxHil HHTepHaa HpemeHH 
KOJIHTIeCTBO yROBReHHEIX aReKTp0HOB euke HegocTaTotmo g.1111 oxa3aHHH 3aMeT-

Horo Ho3geficTalla Ha HyTIOR HOHOB, xoropllg, TaxHm o6pa3om, Hsatia.ne BegeT ce6H 
Hal{ yaHnoaApHmit. 11pH xi> xo HOJIH o6ieMHoro eapHga HOHOB HpHaogHT 

K o6pa3oHamno alipicyaabrioro HCTOTIHHIca Ha paccTogrum Hopagica x o  3a ycxo-
pmorgek centoit [4]. Tox, aocTliralorglift MI4DIeHH, orparargeH o6semmilm mpg-
TOM H COOTBeTCTByeT TOKy memay BHpTyammam HCTOtIHHKOM C V = V0 , pac-
II0J1071{eHHIIM Ha paccToHHHH —2x 0  OT amHTTepa, H mamma° c V = 0, pac-

HoaomeHHort B carieHHH xo+- r i . eg oHaTeasHo, HepHoHanaammiii Tox 
Ha MIIMellb HpH6aHaceHHo goaaten COOTBeTCTBOBaTb (ro/ 2 /X12) H He aamiceTt. 

OT X0, Holm so < D o  (rge D o— HepaoHatmabHisit gHameTp arum). 3aHHcH-
MOCTID amnaliTyam Harmat,Horo cxamta Toxa OT xi noxaaaHa Ha 4:1Hr. 7. aTa 
3aMICHMOCTIa oruichrHaeTcH HmpaateHHem 

iaaq — (xi  +k2)2  ' 

rye k2  — maaaH HoaoHurreabHaH Hennuma. HanwiHe Taxoit HeaHriHma 06sHc- 
HHeTcH TeM, TITO HpH Xj -÷ 0 amriairryaa HagaahHoro cHamca Taxa He BoapacTaeT 
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6eexone=mo, a moateT trocTHraTt. mum, BOBEITIHEIBI Totta, orpamptentrort o&temamm 
aapagom H nonriaemoil OT IICTCMHHIta HOHOB yeitopnTenbHoil COTROA, Haxoga-
mama nog noTellgHanom V o  H paC110.710}ReHHO6 Ha paCCTOHHHH x0. HytacrnpHatt 
JIHH1111 Ha BepTHRanbHoil OCH timr. 7 noitaatanaeT seamanly (tHaq)-1/2  upH gOCTH-
ateHHH nonHoro upoxoactremta HoHHoro Totta OT IICTCPIHHIta Ha mmneHs. HaH-
6omonee OTR.11011011He rmenegneit TO"IltH OT npamoit BEHHH 

k ii/2  

(40.0 112  

HB.1151eTCH peaynsTaTom Toro, 4TO Tvin11% 3HarteHHil x i  Beamgmma pm:mans-
HOr0 pacumpeHml HoHHoro nyatta npH ero RBMitellH11 OT tattpTyanbHoro HCT011- 
11HRa 11 mitmemt CTaHOBHTCH Becbma 60mA:wit, a noaTomy "laCTE HOHOB npoxogHT 
MHMO mmuemt, cruuttau Bentratmy nepsonarlant,Horo Toxa Ha mHmem, H, enego-
naTensno, yuentramma 3HageHHe (iiraq) -1/2 - 

6 

5 

• 4 

3 

2 
rp 

-1 

0 

Bmna uccnegonaHa Tattate 3aBlICHMOCTb ammarTygm Ha‘TanLnoro examca 
Totta OT HanpuateaHa Vo . flpH xoce,  2,54.3Q B x1.v 10x0  Hanpamemire IICTOMIHRa 
Hamenanoeb OT 25 go 1200 e. B gaaTiaaoHe 6onee H1131111X 3HeprHil (oT 25 go 
— 200 e) iHaq  3331e1131.110Cb nponoptrHoHantno Vt' 52 . Cumme 200 e acjacDexTra BTO-
pimumx aneitTpoHoa, nottmtatorgHx HonnexTop H mHrpHpytorgHx gpyrHm ane-
meHTam cHcTemm, 11p5BO711.71H H 3aBHCHMOCTH, 60nee 6J1113110/1 It 17'0 ,89 . Taxoe 
BJIHHHHe BTOIMITHEIX 3.T1811Tp0HOB Ha 3aBlICHMOCTE LHaq OT Vo He anarteTen Heoatra- 
gatramm. 

floenegHei HCCRegoaaaacb BaBlICHMOCTE amuntiTygm nagantaroro examta 
OT x0.. HpH H3310110HHH X0 B RBa pa3a He 6tuto o6HapymeHo mutattoro H3MellellF01 
B Bemagmme i.0,,xoTopoe moauto 6aixo 61,1 aamepHTs. 3TH peayabTaTm H peayns-
TaTM, onHeammte B upeglagyuttlx paagenax, nonTnepatgatoT onargaemyto aamt- 
eHMOCTI, /Hag"' (1730 /2 /Xi) H BISBOR, "ITO X0 He BJIHReT Hai iHaq . B Te-qemme 3TOro 
nepHoga apemertH notregeHHe uputa TO"1HO COoTseTcTeyeT nouegemno ymrno- 
napHoro noTona, a peaynaTHpylontee pacupegeneHHe noTeRgHana B HOHHOM 
nyatte HBRIleTCH Tamara, Hax yxaaauo Ha (1)Hr. 6, e. Ha (Dm. 6, 6 notta3aHo pae- 
upegenemte noTenTrHana nepeg Harta.nom Hmuyabea. 

B nepHog BpeMeHH, enegytomuil 3a Ha ,Tanom Hranynt.ca, TOR Ha mmuem. 
HalumaeT megneHHo pacTH. Ton, goentratomml mHmeHH, noxa coeTaanneT 
nHTIIb manyio goat° Beer° Hontroro Toxa, ycxopeaHoro centorl H Hanpannermoro 
B o6nacm meatgy centort H minneHmo, Tax . Hatt 6o.nEmaa liacTa aToro ToHa oTpa-
maeTca o6paTno x HCTO.IHHRy. HonoateHHe ceneHHH, B HoTopom aTa IlacTs Toxa 
15 3altaa N 48 

226 	 B. Heampanu,aauus 

oTpaataeTen, ocTaeTea nor:tonsil° HOCTOSIHRLIM. Ono paenonaraeTca Ha paccToH-
HHH as yettopHTent,Hoit centoft. C gpyroti eToponm, TOR Ha mtunem, yBOBH-

TimsaeTcm, yHaatutaa Ha TO, WO paceToaHHe OT o6nacTH ntrpTyansnoro HCT0.1- 

lama MH31113HH ymeHmuaeTea. Tattoe nor:legume moatHo oftacHHTb pOCTOM 
o6nacTH, B HoTopoft V V 0 , rge HOH11 CHRLHO aamegnmoTea H narouraeT o6pa-
30BMBaTbeg HeiiTpanstran manta, npH ATOM BileMEE1111 rpaHntra TaH0 o6nacTH 
TrpogmaraeTea H mHmeHH. 3T0 nonomettHe nottaaaHo Ha (l)HP. 6, e. 

B RaltOit-TO MOMeHT upemeHH 110.1111.1eCTBO yBOBJleHHMX anexTpoHon CTaHO-

BHTCH T gOeTaTONTLIAM, "lTo6m o6ecnetnnl, npoxoacnemte Ha minuent, HOBHOPO 

HoHHoro Toita. 3To apemn Ha3OBeM apemeHem maxoga Ha Rao:smelt -He T, a Ht:awI- 
HMH TOIC — TOROM nnaTo. 

TOR MlaTO ecTi. npocTo TOR, yettopermmit OT HCTC1LIHHIta yeHopHTent,troti 
ceTxorr, a noTomy OH AOJIatell enegottan. trattoHy (V30/2/4) H He aanHeeTt. OT Xi. 

3Ta HeaaratemaocTL H 6mna nonyaeHa B axerrepHmeHTe. Bo seem gHanaaoHe 

1,6 

124 

100 200 300 400 500 600 
u, , 

CD H r. 8a. 3aBHCHMOCTb apemeaa asixoga Toxa Ha aamargeaae 
p298 EITILeliproakero aoaaoro Ttrata OT ycaopmmero aaripaateaaa V 0 . 

110CTOFIKHO a paeno •-• 10 x,. 

Hamer:feat& x 1 , nottaaarrnom Ha cimr. 7, He 6mno oTmewHo TaxHx HameHeHHA 
B Toxe unaTo, ItoTopme MC011H0 6b1.110 6b1 aamepHTL. B ogHom H3 axenepHmenTon 
Hanpuatetate HCTO.IHMta 113MeHMIOCb OT 25 go 1200 e. Ton nnaTo 	ATOM 6mn 
nporropitHoHanen 	06paTHan xuagpanpuran 3aBHCHMOCTb Toxa OT Xo Taxate 
6mna npoBepeHa, H oxaaanoet, "ITO OHa maronHaeTeu upH x o , Heetcontato 6Ont-
nutx, tiem paecTomme meatgy HHTHMH centra, panHoe —0,76 aut. Ana Beall-um xo , 
6.71H3RHX R 0,76 mat H HMIte, ceTtca oxaamBaeTen eammtom pegHoir H yxygmaeTeu 
BLITHITIBaHlie HOHOB H3 HCTO":11111Ra, a TOR ILIlaTO nepeeTaeT C.TleROBaTb 06paTHort 
xuagpaTHtstroft 3aBHCHMOCTH OT x0. B HTore 6tuto nonTirepatgeHo enegonartHe 
Toxa II.71aTO am-toHy (qh x20 ) H He3aBHCHMOCTI, 3TOTO Tona OT Xi. 

HocnegHHit napameTp, xapaxTepHaytormilift HapaeTaHHe Totta larmenx B TaB0M 
HmnynseHom peatHme,-- 3TO spout runxoga Toxa Ha Haemuremre T. Tax xax 
anexTponm, HOTOphle ynaBMIBMOTCF1 B HOHHOM nrnte, 11050.115110TCH BenegeTrute 
BTOpKTHOPL HOHHO-9BelapOHHOil DMIICCHH npH 6om6apgHpolute HOHaMH yettopn-
Tem:aloft CeTRHH manieaa, TO BeJIH‘111Ha T 3aBHCHT OT MHOIMX cbaxTopon. BHRHMO, 

HaH6onee 0,10B14RHISM11 H3 HH% HBA5110TCH: gannemte raaa B 06J1aCTI1 HOHHOTO 

nyatta, 3treprHH HOHOB, noTeartHanm Ha paanHttamx anemeliTax mteneptimen- 
Tant,Horo yaaenta H paamep o6semos, -.Tapes RoTopme B NoHem:Hom caeTe gonmeH 
6Mm uponymen HOHHblii nyaox. Bee 9TO, Hpome TOTO, OCJI0HiltfleTCH yCROBHHMH 

Ha nosepxHoeTH Tex anemeHTort, xoTopme nognepratoTea How:tort 6om6apgn- 
pornte, Tax }tax 3TH ye.TIOBH11 B.71141:110T Ha 1103114HHHOHT BTOpinmoft 9MHCCHH. 

HO9TOMy MC0RHO BIEDIb noninTaTtett RageCTBel1110 npegeTarmn, ce6e BO3M0lItHblii 

= Xi k2 

6 	8 
CM 

(I) H r. 7. 3aBacamocTL amanaryiaa aawtai.aoro caa ,uta Toxa OT paCCTOAHHH 
meacky cencoiiH maaexTopom. 

v. --- 300 e; xe  = 1,524 Amt. 
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xapaRTep H3meHemtH T. IIpHmep 3aBHCHMOCTH '0 OT Vo  AaexcE Ha 41Hr. 8a. IIepso- 
Hateansamil pOCT T C ysenHneHHem Vo  MOH1110 06751CHRTI, no-paaHomy, B teacT- 
HOCTH pacTynnem Hp01111RHOBeHHeM nonefe 113 06nacTH HCTOIIHILIta B 06.71aCTb 
menegy cencoil H RonameTopom. 3TH Ilona moryT cayneHTT. Trynnar yTelneH ;Tan 
irropwqmix 3J1eKTp0H0B, leoTowle B HpOTHBHOM careae ocTaHanreca 6m ynoszeH-
HIIMII. Hocnegylonlee nageHHe T C pocToM Vo , BO3M0H010, cHHaareo c yse.nweemeem 
KO 94)4uncHeHT a BTOpHTIHOil 3MHCCHH npH B03 pacTaHHH V0. pome; TOPO, 
BHAHMO, Ha BTO ymeHbluenHe t BJIHHIOT II TpeTnEneme Hp011eCCLI, T. e. nosTopHme 
HoHHaBpyooniHe CTOJIRHOBeHHR C YROBneHHEIMII BTOpHTIHEIMH tlaCTHRaMH. 

O 

1  
2 	4 	6 	8 	10 . 12 

 CM I, , 
CD H r. 86. 3amicHmocn. HpenteHH Hhuoika 'mica Ha HacLugenHe 

;Iasi runbcripporgero HoRnoro 'Irma OT paccTogram x i  menciry cerHou 
B HozaexTopom. • 

irp nocTommo H pan/to 300 e. 

BepOHTHOCTE. TaRHX aKTOB nouTopHoil Homnammr, Hp0H3BOJAHMLIX ogmem yao-
BneHHLIM 3jleRTp0HOM, pace C ysemrgeHHem Vo  H3-3a pocTa rny6Hrem BOTCH-
Epitamaoit Hmm, co3gasaemoir o67emresem sapHgom, B RoTopon Haxogsmcn 
ynosnememe BTOpffrIEILIe anexTpoms. 

3amacHmocTE t OT x1 noRa3aHa Ha 4)Hr. 86; c ysenirgeHilem x1 pace o6iem 
npocTparecTsa, )Tepea RoTopoe gonnteH npoiiTH HOHHhrfi IIyTIOK. COOTBeTCTBOHHO 
yuenTrursaeTcHH maims{ senurnitHa sapHga HOHOB, HaxogmenixcH B 3TOlt 06nacTH. 
Tamar o6paaOM, caegyeT 07RHAaTI, yHeammemtH Hpemenn, noTpe6Horo gJIII Toro, 

KOJIHAleCTBO 3rJ1013J1eHHEIX 	3J1eRTp0HOB BLIpOCJI0 	TaKoi BeJIHRHHEI, 
RoTopase MOMOT 3443eRTHBHO HeItTpanHaosam 1103TH HoTeHoro o6mmuoro 3apaga. 
C gpyroft cToponm, JIOTIFIHO upegnonoueins, tITO BepOSITHOCTI, yaaBJIHBaHHH 
BTOpHeIHOPO aneRTpoHa B 06.11aCTH meatgy ceneofe H mineremao (nyTem Heyupy-
roro CTOJIRHOBeHHH C aTomom HRH HOHOM) nponopTcHonanmea gmelle 06nacTH. 
Torga spema smxoga Ha Hacurnemee He 6y1(eT amarceTa OT paamepa o6mma. 
06 3TOM Hee csHgeTenbcTsyeT H 3aBHCHMOCTL, gaHHaH Ha 4)Hr. 86. OgHaRo auTopm 
He HmeloT HamepeHHH OTCT314BaTI. HMeHH0 Talmo HHTeprepeTanino. laponeco 
maxoga Ha HacmineHHe sechma cnouceH, H noarlememe gameme He moryT cay-
HUITb ocHouaHHem IJTH umsoga, TITO nepexog OT RoHerncoro o6wma K Heorpame-
reenHomy He BI.130BeT cyncecTsemmax uneeHercHfr spememe T. 

110CTOHHCTBO ToRa Ha MHICIORI. Hoene TOPO, KBK OH gocnerHeT ToRa HJIaTO, 
ence He cmpleTeaLcTsyeT 0 ROCTHHieHHH cTarcHoHapHoro COCTOHHHH B nymee 
B genom. Ho pacupegenemume IIJIOTHOCTH. ToRa HoHHoro nymea Ha mianieHH 
BHAEIO, TITO B imp:side MOMeHT npoxoucgeHHe HOJIHOTO HOHHOPO ToRa BO3M0H1H0 

He T07113110 as meT RomneHcarcHH CHR o6,LemHoro aapfiga ynosnesremmH anexTpo-
Hum, Ho TaRuce scnegcTuHe pagHansHoro pacnnepeureH nyaRa. C TeneHHem 
HpemenH t1HC.110 TIOBJ1eHHIJX anexTpoHos BO3pacTaeT H p0.1Ib pagliansHoro 
pacrempeaHH nymea Rau (DaRTopa, cuoco6cTsyloulero npoxonegeamo ToRa 
K MHBleHH, CTaHOBITICH Hema,THTensHofe. COOTBeTCTBeHHO ymeHmaaeTcH H camo 
pagHammoe pacxonegeHHe HOHHOTO 11rIlta, T. e. B pagnansHom HanpasneHHH 
OH catirmaeTcH. IIpHmep TaRoro CHCaTHS1 HoHHoro firma an Ha 4)Hr. 9, upreqem 

nitnnilrinn 

CD H , r. 9. 3aHHcHmocTE oTHocHTeabHoro roHa, HamepHemoro RE2IHienpama CDapaPPA, 

OT HpemenH, uporaeAniero C momeura Hagana HhirryaLca HoHHoro nyota. 
a — nanacamovra Trona OT spentettn; 6 — a — cicemm, nonciunorgne nonegenae HOEMOTO trrnta; 
6 — 110Hilla nyson ranpono pacaogaTen nog gellunnem can npocTparicrnennoro sapaga. 
Pro nononteinte cournertcanyeT t = 0. Ho mope Hanonnenna aasnage/rmax onewrponon 
no= npocTpancinennoro sapnga ymenbinatoinn, ncnegcmie Rero noun:bat /Eynon cnunnaeTca 
B pagnananom rtanpangenatt; e — Cpopma 'Erma ape t. 100 .arncee. CBRBI 111:10CTPBBCTBBIMOTO 
saptiga ymenannurneb BenegcTgne aaxnaTa. BORMAN grutord BTOIMPLHBOC onemponon; a — aa- 
xnaT onenTponon nanepratincn (t a 1 accex), Ufa& upocTpancrnengoro aapaga nesnatInTeablibi 11 

 nonnant nrion gomiraeT nonnexTopa des pacxonatennn. 

yen0BHH HecRonano oTaHremoTcH OT Tex, npre RoTopmx o6paaosmsancH mrp-
Tyanbamil HCTOgHHR. 31{ecb upomencyTme 66iaH no1So6paHm Tax, .,ITO HOHREI/1 

Hy4011 mor gocTHraTh memmenH upocTo 3a creeT pagHanimoro paCmHpeHHB, 
ocaa6amolgero oceume aamegasnoenHe Home. Bieguo, gTo TOR Ha mEnteHI, pacTeT 
cpaay Hcneg 3a nogareeit Temnyabca Ha ceTRy. =pox° paexogHTcH no BCeH 
nosepxliocTH minneHH, H Ha smxoge Ranegoro H3 9 TcHamegpos cloapageH perH-
cTpHpyeTcH manaa nnoTHocTa ToRa. PaccmaTpHsaemme agech rcHamigpm ELlapagen 
&um yeTanosnerem Ha paCCTOFIMIFIX 12,7 Jut gpyr OT gpyra, )1To n03uonsno 
RoHTponHposaTs 06nacTs gHameTpom 102 NM. LIHamcgp 5 pacuonaranca B neaTpe 
06nacTH. Ho mepe cyateHHH nyuRa, nonagaRmero Ha muneemr., nnoTHocTs TOKa 
HaInneaeT ysemegHsaTscH, npH nom COOTBeTCTBeHHO BO3pacTalOT cHrHanm 
Raacgoro H3 TcHmengpos. IIpHmepHo nocne 100 aincen gHameTp nyuca coRpascancH 
HaCT0J11.110, TITO .. Ha HHeHTHHe intinnegpm (1 H 9) TOR ynce He nonagan. Hoene 
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cD H r. 10. 3aBacamocm Tom Haggai(Topa OT apeman Hoene aa.maa:amrryaLca 
Nom:taro iry.ma. 

0C13 spentem4 minbao pacTsmyTa, OTOGLI opmetdoacTpwrpoBaTa gone6aTenbabiti icapaxTep 
Homo:a) alma Boxope uocne Havana urdnyabca 

43 H r. Ha. 3aaHcamocTs .lacToxbi Roge6aaait OT ycHopa:Forgero aanpfnaeaaa V 0 . 
2Co TIOCTOFIHHO H parsHo 	1,8 m.m.. 

51,8 

51.3 

5a 8 

5a3 

4.ge 

48,3 

448 

483 

4?8
0  0 4 	a8 	1.2 	1,6 

1740uod marreamig, mffcex 
2,0 

CD a r. 116. 3HHHCEIMOCTb nepHoyka Hone6aaafi OT Hogomeram canna. 
OpaaHaTa 47,8 MAS COOTHeTeTHyeT oyneBom7 paccToHmuo niellcAy anamwepont H cento8 

(a0 = 0); V. HOCTOFIHHO a pasoo 300 e. 

230 	 B.  Herimpartuaaqua 

—300 auccen gliameTp Hy=llca CTaHOBIIJICH paeHmm paccTonHm 	nc o me,Eur HH.3Han - 
pamH 2 H 8. 3TOT Hporkecc Hpogoancanca no Tex Hop, Holm Becb TOR He Hagman 
nonanaTg 11H1IIb Ha TpH geHTpanaHmx imuuminpa CHCTeM131. IlonHoe BpeMH panHanb-
nor° CHCaTHH COCTaBaHRO xceic. 3TO Me HBROHHe Ha6monanoci. H Hyaxax 
c KOHOHHLIMH Bpemeaamil staxona Ha HachngesHe, Tax TO upmenemimit 3neciz. 
HpHmep He nenneTcsi enHHcTeeHHEnw. B cayganx c xoHlatiHmmH. apemeHama emxona 
Ha Hacmineinte TOKH nHanatnpos upononntaloT yxa3meaTi. Ha coxpalgeHHe Alia-
mexpa nycnca B TegeHHe nocaenHeil .qacTH TWO oTpeaxa Bp0MOHH, Roma Hpo-
EICICOMIT HaxouneHHe yJIOETIOHIMIX DHOHTpOEMB. 

BeaoTHocHTensito x exaaaHHomy aLmie 6maki paccmoTpeHm pacupenenemin 
noTeHnHanoa, noxaaaHame Ha clmr. 6, e — e. OnHaxo aTo paccmozpeHHe He °xi:1a-
ThmaeT nonHocTsio noneneHne HoHHoro Hyglia B nepexonHom pencHme. llocnenHHe 

HoHbl om otipmganorio2o 
---uomovriuko a KonneKmogy 

8uprnyanoNani ucmoyHtm,170/70IffeHLI 
gornopozo no go/come Nanctnemcs 

I 	I 
111 1 11 	°mPaMeHHbiegjaHbi  

Malice 	 go 176taoel  
coot-moat-we 	 paccmoRHue 

01) m r. 12. Cxenta gag o6,acaeaaa Ha6rHogaemmx Koae6aaati aoaaoro Taxa 
aameaeaaa ‘iacTona Kone6aaail c X. 

Ha6mo1;eH1n, paccmoxpemme alma, OTHOCHTCH H 1101106aTeRLHISM ABHHCOIIHSIM 
B HOHHOM nyuce B HaAaniaoift czanHH HoxaaaHHoro Ha clum. 6, -a Hporkecca cza-
HosneHHA Toxa KonnexTopa. HexoTopoe paammme 318HH11, onHcmaaxmgeti TOH 

xonnexTopa, Ha axpaHe oc1ma3orp4a yxaamaano Ha HankrgHe xone6aTeammax 
HaneHHii. liorna nygr geHranca B OCHOBHOM HapanneabHo xoopnHHaTe epemeHH, 
epemeHman 3aBHCHMOCTli Toxa RonnexTopa 6m3a Hogo6Ha HoxaaaHHoit Ha clmm. 10. 
Bcxope Hoene Hommel:urn Toxa xonnexTopa BoaHmtanH HeallarmaensHme Hone-
6aH1151 9TOTO Toxa C gacToTort 0110110 1 M24. 

Hccnenoaanach aaeRcHmocTh HaCTOTId DTEX none6aHHx3 OT Vo— aHeprHH 
ycxoperimax HOHOB. PeaynsTaTm nplleeneHm Ha cfmr. 11a. Oxaaanocs, 'TO 

nacToTa HpaxTEmecHH aaBHCHT OT 17/2 . 3aBHCIIMOCTb HaCTOTM OT X0 noxaaaHa 
Ha cfmr. 116. YKaaaHHoe Tam HononteHHe ceTxm c RoopnkmaTort 47,8 3c.no 
coonaeTcTaye'r 0. OxaameaeTcg, 'TO 110p110)1 Hone6aHHift HameHneTca HpH-
mepHo Tax )xe, Halt xo. Bonee Toro, OH 6111130H no senautHe x BpemeHH, Heo6- 
xonxmomy aOHy, HoRmnalorqemy TICTOHHHH, A1111 TOTO, =moat nOCTlitqls eHyryanb-
Horo OTpa3HTLCH 11 eepHyTbca H AelICTBHTOJILH011y Hcroranincy. 
H3MeHeHHe Toxa Ronnexxopa yxaameaeT Taxnce Ha Hamel:Telma HononteHHn  BHp- 
TyanbHOrO HCTOHHHHa. 

3aeHcitmocTH HaCTOTLI xone6aHHA OT npyrHx HapameTpoa He aum yeTaHo- 
WNW:a. 143MOHOHHe Xi B 3Har1HTOJII,H0f1 HaCTH nHauaaoHa BO3MOxcIbTX HameHeHHift 
enHano Ha gacToTy none6aHHift. 14CX0gH 113 cxaaatmoro, monmo naTa HexoToppo 
HHTepupeTanHro mexaHH3ma BO3HHHHOBOHHH 1101106aHHii. Flaneuna, cansaHume 

Haammem anexTpoHoa, He paccmaTpHealoTcn, Tax Halt riacToTm xone6aHHil 
He AOCTaTOHHO BLICOHH, 'T06111 HX MOH(HO 661110 CB513aTh C HBEIHCOHYDIMIE anexTpo- 
HOB. lipome Toro, Rone6auHn HmenH macro B TegeHHe Harm-midi tiacTH Hmuynbca, 
xorna AHHammta Hyrum HocHna noc.3egoBaTenaHo yulluonnpamit xapaxTep. 
IlpenuonontHTeamimit mexaHHam, o61,acHnn3H1Hia HpoHcxons)SeHHe BTHX 
3ax3nmeTcn B Rone6aHHH upocTpaucTaeHHoro 110.1103HeHHH eHpTyansHoro 
ucTogHlma. CxeMa Taxon) Hponecca HoxaaaHa Ha cimr. 12. CnenyeT 

Yekopitougtrt cemgo 
kloinovriux 	L./alto& 
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17epexo8uble u yemanoeueuzueas peolcumu 

YTO HOHHISe TOHH B o6naoTH ycHopulorgefr CeTKII nprt HaJIIIKHH intpryam.Horo 
HCTOrIHHIta ginnityTcsi B 06011X Haapaxaeallax H HMelOT noaTH paBHLIe BeaHRIETHIS 

BLIXOKSIHker0 H Boaapargalorgeroca (oTpauteHHoro) TOHOB. Heasaymreamme Hapy-
ineHHe aroro 6anaHca morno 6m BSI3BaTI, HameHeaHe nepHogoa aanonHeHHH 
n 011yCTOIlleHHH o6nalta o6a,emHoro aapaga B 06J19CTH uHpTyansHoro 
rtpH ogHospemeHHom ABHSxeHHH impTyanmoro HCTOrIHHK9 KJIH KOMHeHCLIHHII 

na6mTHa HJIH HegocTanta aapugos. MexaHH3m moro gBIDEOHEISI Taltute uoxaaaH 
Ha (13Hr. 12. OgnaHo cnegyeT HowlepitHyTs, HTo Taxan HarrepupeTanHH HBaKeTCJI 

caHnutom yllpolgeHHoit H 'TO, BoamoutHo, 6ygyT npegnouteHm gpyrHe mexa-
11143MLI, 061:alumi:gm Ha6mogaemoe noBegeHHe HoHHoro Hputa. 

Ycmartoeuetuueca no.ae6anux uonttaix aroma 

Ha cl)Hr. 6, a noltaaalla aauHcHmocp. Toxa HonneHTopa oT BpeMeHH B nape-
xogHom npogecce HoHHoro "[rum npH IrmnyabcHom peHtHme. B 9TOM cnyHae 
nponece HccnegoBancH B TegeHlle nepHoga spemerm, noTpe6Horo gnu HaHonne-
HHFIKOCT3TOMIOTO KOKHKeCTB9 ya0BaeHHI3IX 3.aexTpoaox, HefiTpanHaosaTb 

cl) 11 r. 13. 3a9IICHM0CTb Toxa xonneHropa OT BpeMeHH, upomepmero C momeHra 
Haaaaa Hmuyasca HoHnoro rrycHa. 

a — artnyabc nasaaaexca upantepao B 6 MM. oT nagana aanaca. IInaTo aocntraerca 
npamepao napes 15 .44..,a ('Ir° cooTaeTc.rayeT 75k mnceis) mane Banana amrrynaca. Bcagpe 
nocne aocTitateama unaro amnia as axpane Emeaanno paancraaaeTca B nonocy; 6 — npm 
yaealmeakm macnra6a apenteaa B - 500 pa3 nonoca npeapataaerca B pan perynapno 

nepeavonmicca acunecRoa. HErrepBa.11 apemean memay nakcarat 	3 Atxcex. 

HOHHhIII Hyg0x. OgHaHo HcHope novae TODD, Halt gOCTIll'aJICF1 TOK Haar°, B03- 

EIHKKJIH yeTaHOBHBBIHeCH Hone 6aHHH HOHHOTO Toria ROJIKOKTOpa, Horopme 

BHaIIII Ha (Dm 13, a, rge noltaaana 3913HCHMOCTb Tolta HonnexTopa OT upemenH 
c momeHTa HaHana HMHynbca. OcHnnaorpamma aroro HOHHoro roHa HeoHcHgaHHo 
paammaerca B neaTy, Hoene Toro 'tax TOR HoHneHropa maxogHT Ha unaTo. 
Ecail pacurHyrs macuara6 Ho BpeMeHH, ocIIHJIJIOrpaMMa pa3HoparnmaeTcH B wig 
HepHogirlecHHx Hmnyascos, HoHaaaHHTAx Ha cl3Hr. 13, 6. HHTepuan meutgy 
nHitamn Tolta COCT3.13IIHOT Benumarry nopugHa HOCKOKIDEIIii mmtpoceltyruk. 3TH 
yoTaHournnaHeca xone6aHHR HOHHOTO Tolta coxpaHmoTcH B TeHeHHe Boer° 
upemeHH pa6oTm HCTOgHHxa. I/ImeHHo 3THMH HoRe6anHamH MM H aatimemcH 

232 	 B. Helimpa.tuaaqua  

B HacTonagem paagene. llpH }Ix IICCJIOKOBaHHH Hygox , 6y,gyHH BH.inotieH gasTens-
Hoe spew', pa6oTan npH HOCTOHHHLIX noTengHanax anexTpogou 

Ann Hone6aHHA 3Toro Tuna xapaitTepHm caegylonnte oco6eHaocTH. Bo-nep-
max, oTHocaTenmoe HameHeHHe ToHa B TeHeHne nonHoro gmtna HacTo °Hama-
BaeTell ) OBOJILHO 60JIMIHM; HHKH Toxa moryT B HeCHOJILKO paa npeumutaTa arra-
Hemite TOK9 B MHHHMyMe. BO-BTOIMIX, H3MeileHHFI TORE He flBaRIOTCF1 CHHyCOH-
KaJILIILIMH, a qacTo HOCHT xapaHTep HpyToto HapacraHHH H CTOJIb Hie HpyToro 
cnaga co cpaBHHTenimo KaHHHLIMII HurepHagamH OTHOCHTeKbH0 Maaoro Tolta 
melugy DTHMH IIHRaMH. 3TO CBOI1CTBO He BHKHO 'MHO H3 (Dar. 13, 6, HO OCTaeTCH 
TM He meHee o6rneft oco6eHHocrMo, npoHnasnorgeficH Bo mHorHx gpyrHx czyHaux. 
llocaegHeil xapaitTeplicTHHoll HBafleTCH nepHog Hone6aHH1-1, HoTopmii, max oHa-
3anocE, °Hem, 6nH3cat H spemeHH, noTpe6Homy XJIH Hpoxoucgemul HOHOB nepea 
npocTpaHcmo memgy centoil H HonneHropom. Aga Hone6aHHil, paccmoTpeintmx 
B npegmgyigem paagene, HepHog 6ma nopugHa oxpealta xpemeHu, noTpe6noro 
gaff TOro, tITO6fil HOHEI HpODIJIll Hync. B HeCH0a1,x0 xo H, caegoBarealsHO, 
cooTBeTcTuouan HacToTe nopagita MerarepI. IlepHog ute paccmaTpHuaemmx 
Hone6aHet HmeeT nopagolt spemeHH, Heo6xogHmoro • i.kau Toro, HT061.I ROHM 
Hponnur paccToHHHe x 1 , a Tax Halt x1 » xo, TO HacToTm Hone6aHuit CHM1(310TCH 
OT Merarepa go Benwma HopHglta 100 Nay. 

PaHee [5, 61 pHe oTmeHanHch Hone6anHu Tolta HoHHoro nyHHa HacToTamn 
-.100 Haiy. HonaranH 16], 'ITO 9TH KOJIe6aHHH HBKHIOTCH peaoHaHcHmull npo 
neccamH riTopurnioit 3MHCCHH, upH HoTopmx BOIIHK HOHOB, lionagafr Ha Honnewrop, 
BMaaIBaeT o6paTHyIo BOJIHy BTOpHrIHI,IX anewrpoHou (ginnitynntxcu °Helm 6mcTpo 
acnegcTrifie manmx mace), a Te B CBOIO ollepegh, gocntrau HCTOKHFIlia, BES3LI-
BalOT Hoxylo BOJIHy HOHOB. MI./ He 6ygem agecb paccmarpHHars 3TOT Hpogeco 
Hal( OTBeTCTBOHHIA 3a BO3IIHRHOBeHHe TaIMX Hone6aHHii. Ognalto cnegyeT 
noggepicHyTh, 'TO reomuTpliu H KOHCTHylilkHFI anexTpogon B Hama aHcHepH-
meurax OVIEVI9JIHCL OT HCHOJIL3orianmax gpyrHmH aBTopaMH, a noTomy 
H Ha6nlogaemme Hone6aHHu mornH BO3HIlltaTt, ucnegcmHe FIRLDi npHHHH. 

PacnpeOeneums nomeuquanoe a o6.4acmu ateatedy cemsoii u modugetunopom 

Hepeg TeM Halt paccmaTpHuan, aHcnepHmeHTanutme peayabTana, ucena- 
TenxHo npe,acTaBHTs ce6e HapTinty o6igero pacupegeneHHH noTengHanou B npo- 
CTpaHCTBe meHigy COTX0f1 H KOKKeRTOHOM upH ycTaHormBrIeMcH perfume pa6oTm. 
R paccmaTpmmemomy nepHogy ynaHHHHaHHe meHrpoHos vice aaHoHrieHo, 
H o6nacrx memgy centoit H HonneitTopom aanonHueTcH HeHoTopmm TIFICKOM gall- 
ncyn4Hxcu HOHOB H HOrITH paBHLIM .emy ."IHCJIOM yKOBlIeHHLIX 3KeliTHOHOB. ECJIH 
aKeIlTpOHLI a0JI}KHLI OCTaBaTbCH ynoaneHrnamli B DTOM upocTpancnte, TO gag HFIX 
gonucHo 6LITE, aHepreTHHecHH HeB03MOHMO HOCTIDROMIO HonneitTopa H ycHopH 
TensHofx canal HJIH npoHHHHoBeHHe K EOHHOMy HCTOKHIlKy Kepea RgegxH aTori 
ceTHH. PaenpegeneHHe noTeHnHana, o6ecneHmaalornee Bauronaexae ramax ycao- 

noltaaaHo Ha (tHr. 14, a. Boane HonneitTopa H ycHopHTenlaoti ceTHH npoxo- 
g5111100 Holm o6paayloT cnon (neneHy) nonoutnTeasHoro 06%emHoro aapaga. 
06JIaCTb CJIOH yaHnonapHa, T. e. cogepHtHT TOJILX0 ROHN, H ex) coagaeTeu nogl,em 
noTeHrmana, o6ecneHnualonlii anexTpuHecitHe cHam, genernylorgne Ha ynoxneH- 
HMO anexTpoma, Hanpaanemme HHyrprz, paccmarpromemoii o6naoTH. 06aaCTI. 
CHOH COOTBeTCTByeT, Talon/ 06pa3om, TogHe Hoaapara 	gInUlteHRH anexTpo- 
HOB. Bgoas allyrpeHHeii rpaaur cm3.3 aneHrpmecHoe Hone cnagaeT 	maHoii 
BeKIIKHHLI, H rma3ma sHyrpH 06.1I9CTH, COCTOFfilkaK H3 HpoxogIngax HOHOB H yao-
BREIHHLIX 9.11eliTp0HOB, 6nH3lta x HuaaHHetiTpaabHort. JIio6oe yxygmeHrte HeitTpa-
M13a1MH B naaame HmarsthaeT upocTo Homan noxbem noTeHrmana, cnoco6cT-
nylon:kiln gorwaHHTenhHomy ynaHnHaaHmo aneHrpoHort, a caegoBarentao, ynyq-
mown° HeitTpanHaanuH. BTopFuname anexTpoHm, nocTynalorgHe B unaamy 
C KOKKOKTOpa HJIH ycHopHrenhHoil CBTKs , npHo6peTalor B 06nacTH noummeHHoro 
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(I) H r. 15. 3aBncamocm macToTm Kone6aamil OT HaupsoBeang v c, HOTOMTHHa 
HOHOB. 

- 300 e; paccToaraie meacay cencoll x acaineinopoia xl = 50,8 .4". vceTam 

Hepexoanue u yanaxocueuzueas peNCUMbi 	 233 

noTemma.na ItHneTrotecityto aHeprmo, xoTopart gaeT HM BO3MOKTHOCTE Ho36y- 
ncgaTh HJIH imamHposam aTomm H HOHbI B aTOI1 06.7IaCTH. TaHHM o6pa3om, 
anexTpos, yotopeHmlii BTHM HoTeratHanom JIO  arteprHit, CHOCO6HESX npliaecTH 
• B036yntgeHmo HJIH HOHH3arkllH, 6ygeT cnoco6CTBOBaTb HOFIBReHHIO HOBBIX 
yaoHnemmur 3nexTpoHoa. Aanee, aTH HeynpyrHe nponeccm Hemmlyemo CHHHialOT 
noTeHrtHan nnaamm go BentraHH, IIO xparniek mepe cooTeeTcTaytoinux BHeprnH 
Ho36yncgertma aTonoB ocTaTogHoro rasa HRH Hp0X07(HIHEIX HOHOB. Bonee TOTO, 

mmeTirgeotart BHeprnH aneuTponoe criHncaeTcH B pe3ynsTaTe BTHX nporteccos 
JIO BeJIIPIHH, nprt xoTopux OHH CTaTIOBETCH yam He CHOCO6HLIMII acTynaTt. B TaxHe 

H r. 14. CxeMa pacupeneaeman uorengnana B BOHHOM nymEe nocne 
BaBepmeaaa 3axBaTa anelcrponos. 

a - cenca videeT noTeatoian v = 0; 6 - v > 0; e v <0. 

BHJIbI Baanmogeitcnolft. 3Ta xagecuteHHart KapTHHa FIBrieHMI HpHBOATIT K pac-
upegeneHmo noTemmanoa, noxaammomy Ha (1)Hr. 14, a. 

,LkanbHefunee paccmoTpeHHe OTHOCHTCH H 3Tomy pacnpegeneHmo noTen-
Altana. Tpe6oHamte, gTo6Lr anotTpoma ygepnctreanHci. B nnaame, lipHBOIIHT 
• Heo6xogHmocm, gTo6bt noTeHrtHan Haa3MaI 6ma 6onee no.r.Lononensamm, gem 
uoTeHrtHan mo6oro 3aemewra, HpHmmtatoinero H rpaHHIte naaamm. 3T0 HMeIOT 
B Hligy, itorga roaopHT, tITO manta «aanHpaeTcH» Ha HaH6onee nonontwrent,Hom 
anemeHTe, 1:m0min:tem B ee rpm:Limy. Ha cIntr. 14, a, rge V 	0 Ha xon.nexTope 
H cente, HaH6onee nononarrearamil HoTeratHan Ha rpaHnitax nnaamm - BTO 
norimmemthift noTeratHan B 06JIaCTII Oo'beMHOTO aapsaga menigy HIITHMH CeTRH. 
TaltHm o6paaoM, noTemman nna3mat H0.71)1(011 6MTb 6onee noncomnenumm, gem 
noTeHrman B Hgefotax ceTHH. Ec.art noTeHroran centH pacTeT, TO yaentigHaaeTcH 
Tatum H HoTeHrtHan mentgy HHTHMH ceTart, a rroTeHrwan Hata3mm nogmimaeTcH 
npn 3TOM 	ypoHHH, HO3B0.1THIOIReTO eft coxpaHrab caoe 6onee TIOROHIHTeabH0e 
COCTOJIHHe n0 cpasHemmo c nto6oft TOrIROfi Ha ee rpamane. 3T0 nononteHlle ImnIO-
cTpnpyeT crIIr. 14, 6. Ecart upnitnagusaTh If ycitopHTenhuoit cente pig Houle-
goHaTensHo yHenngEmmontxxcat HO a6comoTHoft Henn-mite oTintHaTenarthrx 3Ha-
gemel noTeHnHana, n.naama cTarimanacr. 611 x o6nacTH C nossurteHHatm noTeH-
rmanom mentgy. HIITHMH CeTHH ,a0 Tex nop, umta 3TOT noTeHrman He °Tan 
61,1 oTpm:LaTenmnam HO OTHOBleHHIO K ROJIJIORTOpy. B 3TOT MOMeHT HJIa3Ma 
3anlipaeTcH RO.TIJIeKTOpOM H COXparDleT HOCTOHHHSTit HoTeHHHan npH mo6om 
gansHeftmem ymeHurreram noTeratHana centH. 3TO nononcemte notta3ano 
Ha (PHr. 14, B. 

CBH3b BTHX paccyncgeHlift C attcnepHmenTamH no xone6ammm nonnoro Tcata 
3axmagaeTcH B TOM, ',ITO npH HCIIOnb3oBBHIIII B pa6oTe pacnpegenemm rroTea- 
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rtHana, notta3aHHoro Ha cfortr. 14, e, Hcge3aeT Ho3MonolocTa BoamintHosenHH 
Itone6anml H3-3a peaoHaHcHoft BTOpWtIHOft BMHCCHH mentgy HCTCREDIKOM H KOJI-

aerropom. BEECOKHTI oTprataTenutrail HoTeHrtHan CeTRH npensacTayeT npoxo-
ntgeHmo HTopronnut anexTpoifort C KOHJIeRTOpa x IICTOrIHHITy. Ho xone6aHHH 
HoHHoro Toxa He Hcgeaaart H HpH Taxom pacirpegeneHHH noTeHttHana, cnegosa-
TenbH0, upHgRHa II% He B peaoHartcHoil BTOpIFIHOR BMHCCHH. 

3aeucumocma naemontat sodte6auuti om napa.nempoe, uameusulutuxes e aucuepuxerune 

HpH pacnpegeneHHH noTeHrtHana, notta3aHHolu Ha cl)Hr. 14, 8,- 6mna Hccne .- 
gonaHa nacToTa Hone6aHml upH HameneHHH Vo. Tax Raft unaama HpH BTHX ycno-
BHME aanHpaeTcH noTercquanom •xonnexTopa V = 0, a ee noTelinHan He MO1HOT 
3HaTITITeJITHO npeiminaaTL V =-- 0, TO artHeTtagecgart arteprHH TWINS, Hp0X0IIHIRTIX 

gepea rtna3my, gonnum 6HTts 6.nmita x eV 0. CitopocTs HOHOB B nnaame B ATOM 

cnygae pasha V2eVolM. Peaynr:naTm, npHaegemme Ha clmr. 15, nogTaepatgator, 
'ITO gacToTa xone6aHHft nponopgHoHanmaa Vo/ z. HpH HasecTHoft HenHgHHe 
upomentynta mentgy centora H xonnexTopom "Tema HposontgeHHH aToft 
o6nacTH HOHOM c murenrrecitoil mreprneil 100 de 6ygeT 4,39 .unceic. Ha6nto-
gaemmit nepHog xone6aHmi HpH Taxlix 3xcnepHmeirranaHmx yCJI0BMIX cocTa-
anHeT 5,27 ..4i7Ccex. ECJIH 618 noTeHmran Lana3mm pamoincH +30 8, How,' OT HCT0,1- 

'Haim C HoTeHrtHanom +100 8 npoxogEnH gepe3 nnaamy C RHHeTHgecnoft arteprieft 
70 98 H HX spemH npoxontgeram past:cm-10cl, 618 Hatt paa 5,27 .loccen. 

ABTopsi OTHIOITh He Hamepeam pettomengosaTT. B xagecTse meToga onpegene-
HIM noTeHrtHana mum& Hameperme gacToTm xone6aHrrit npH H3BeCTHOM Hanpa-
nteHHH Ha anexTpogax. Ognarto caegyeT noggepitHyTh, 'ITO rtepHog xone6mtHil 
TecHo cartaaH co spemenem npoxontgeHHH HoHamH 3Tolt o6nacTH. 

Bpema npoxoncgenma HOHOB 3aBHCHT OT ypOBLEISI HoTengHana nna3mbi. 
Ho 3TOT HOTECHHHaJI He TIOCTOHHell gar' pa3Hatx Vo, Tax xax rcone6aHHH Tom. 
coxpaHmtHcb, Hance xorga Vo CHMKaROCI, go -'14 B. HoTemtHan Traaamar gonaLeH 
ocTaHaTaca Hecitonwto Hmice noTemAllana HCTOTTHFIRa, Hllage MAIM He cmoryT 
ripmcogHTL unaamy. Blignmo, geficTmle Linaamm acerga 6ygeT Tatum, 11T061,I 

HO BO3MOSHHOCTII noggepHmsanHcb yCJIOBITH, Heo6xogHmme HMI ee cymecTao-
BaHH51. 

Ha (Tsar. 15 nplisegena 3aBlICHMOCTb gacToTar xone6anHii OT Vo B gHana3oHe 
OT ogeHa HH3RHX Hanpnmtenmii go 100 e. OgHaxo aTa BenHgrata He minaeTcH Bepx-
Hefi  3HageHml Vo, npH xoTophur Ha6moganHcr, xone6aHHH. Kone6aHHH 
ocTmoTcH yeT0if4HBLIMH, C nepHogamH, agent, 6JIH3RIIMH RO Bpemeaa npoxoatge-
HMI ;pH BCex HccnegoBammx at:wpm:Lk. 3ro axcneproaeHTansso ycTarmaneHo 
go 3HeprHft nopamta 1 ?roe. 
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1Z 

10 

6 	8 	10 	12 	• 14 	16 	18 	20 
fiepuod /ronebamun, hercem 

CA H r. 16. 3OBNICHMOCTI, nepaoga Roae6aaail OT paceromma x i  memay cencoil 
H HOJIHQHT0p0711. 

vcenta = — 300 e; Eanpaacernte momioro mcionmeria + 60.  e. 

Curie-ouonemoke 
clieveHue 

06nacme Havoc/muted 
Rpeocmu clleveHuo 

rpotiuua memHozo 
npacmpaHcm8a 

Sickapotouwo 
ceme.0 

KAVVA 	
remHoe 
npoempaHcmgo 
Pfcmownve 
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Blum TaRfice HccaegollaHa 3SMICHMOCTI3 RaCTOTM }tone6amon OT xI . Peayar,- 
'MTN, HpHeegemme Ha clmr. 16, yRanollmoT Ha HpolloprgoollaabHocTL meng[y 
nepllogom Ro3Ie6aHHA H paccToHHHem, RoTopoe goallam ripolleTaTh ROHM. 

HCCHeHOBS.H1111 HaCTOTLI Rolle6aHaid B 3aBHCHMOCTII OT HameHemon X0 H OT Aaane-
HHa eaRyymHoti Ramepe HoRasaaH, TTO HameHerme xo He BEHHCIT Ha gepHog 
Rone6aHHii. TaRllte He BMISIST H HameHeHTle gamemla B Hamepe OT 
2.10

-6 
 ot.nt pm. cm. go allalleHHH, B 10 paa 6am:oiler°. 

Cee4enue winnow nyyma 

C paccmoTpernahom Hume BHHOM Rone6ar[Hil conTaaHo eie ogHo HalleHue. 
Ecall paCCTWIllite mellcgy cemoti H mumenmo ymermgaeTcH HingoepHo go Hp's', 
TO Rolle6aHHH ToKa RoggeRTopa HfigeamoT. IIpli megneHHom ysenHfieHHH pac-
CT051111411 xI Roge6aHHE ToRa HeRoTopoe [venni upogonataloT OTCyTCTBOBST1., 
a 3BTM BH033.11110 BO3HHHSIOT BROW". OAHOBpeMeHHO C BO3HHHHOBSIIHSM Rone6a-
mni HOHH131ii HygoR HaoalluaeT CBSTIITI3C11 06Ermaim TOJIY6OBSTO-40HOHeTOBLIM 
elle-gel:mem. IIpH HpexpargeHTrH Rone6aHHii BcnegcTHHe ymeHmlleHHH paCCTORHEB 
-X1 ogHollpemeHHo HcroeaaeT H caelleHHe Hputa. XapaRTepmae oco6em[ocTH Taxoro 
ellefieHHH Homioro Hyrum Hootaaama Ha cloHr. 17. 13HgTra =lento onageasucanasocll 
TemHaH aoHa mellgly ycRopmorgek ceTRoll H caeTonneilca o6llacTsio. elopma 
rpamagfi mencgy TemHoia' H clleTongeircH o6.11acTfimH HMeeT llepHogufiecomo 
eTpyRTypy, cosuagaionwoo co cTpyRTypoit ceTRH. TemHaH 06J1SCT13 HpocTHpaeTcH 
na paccToHHHe HopsigRa xo, RoTopoe cosnagaeT c olltHgaemoit TonllgTHoir Hpit-
ajleKTPOAHOTO CH011. BH3ya..711ahle Ha6.7110)IeH1111 300110 pla3b/13310T Ha TO, 'ITO 
0 6naCTb cHegeHmo HpocTHpaeTCJI BILTIOTb AO rpaHHg Hp113.11eKTpoguoro caw", 
HO He pacHpocTpaHHeTcH HayTpo, aTOTO C.710/1. 

CllelleHHe HoHaoro [Irma Hccnegosanoca c Homorgmo oT[TirriecRoro cueRTpo-
meTpa. OgHa 113 cHeRTporpamm, HonylleHmax T[pH TaRom HccnegollaHHH, HoRa-
aaHa Ha clollT. 18. ,Ina KaHH6p0BICH HCI10.71b3012SHCH cum-up pTyTH, RoTopoilia 
TaRace HPHBOMITCH Ha clleRTporpamme. BLUM Hamepema T1HHHIS 30.7111 MHOPHIC  
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HoRaaammix 	110110TOPLIe 113 HHX 6131.7111 HACHTHCD1/1111p0HaHLI Raft J111111111 
Cs I 11J111 Cs II. OguaRo 11,14SHTHCIHIHS11H11 HeHOT0p13.111 gpyrHx 	oco6enHG 
B 06.11aCTH ga1113H1LX BOJIH, 6Lona aaTpygaeHa Ha-aa HegocTaTormoll paapearaamgeil 
CHOCO6HOCTH clleRTpomeTpa B ATOM ARana3oHe gJIIIH BOHR. H3MepeHHH B 06llacTn 

rpaHUL4b/ C8677717114etics 
onnacmu 

013. H r. 17. CxeMa cite:fern/a 	o6aaera aoaaoro nysaa npa yexaacenumemca 
RoaetiaTeasaom peamme. 

TlepHowiecxag cipprupa cencx ilpomingeTen B cbopPee rpameght meamy TeMETIAM rirpo- 
cTpaiieTBou H cBerfugelicg o6naerbio. 

BoAcoRoll paapeurasngeft cnoco6HocTH clleRTporpacloa HogTeepacgaloT Hann -rime 
amoral Cs I To Cs II. 

Ha OCHOBSHH11 aRcllepfimeHTanbabox gaHHESX MOHCHO HCHHIGHHTb H'exoTopme 
113 paccmoTpeHmax MeXaHH3MOB KaK HpIPIIIHYO6pa.308311111/ 3THX JIHHHH. HaHp11- 
mep, peaRgHH llepeaapognol 

Cs' + Cs Cs* + Cs** 

(a aTOM 11 11011 B HOIleHHOM CC1CTOHHHH paccmaTpfiamoTcH Rau 1303637ll1{emitae) 
MOHCOT gaeaTL .71111111H Cs I H Cs II. Ho Hpogecc nepeaapHARH HHRaR He moaceT 
6b1Tb CB113SH c Rone6aHHHmH HoHHoro ToRa, a Tem 6onee HpontecTll K o6paaosarno 
peaRo omepwaHoft rpaHllma mellcgy TemHoil H cseTynneficH o6llacTslloH. PeaRgHH 
peRom6linagHH C HplocoegmienHem allexTpoHa 

e-  + A --> A - , 
rge A -  — aTom c HpllcoegmleHHum ageRTpoHom, 

A-  +Cs' --> A* +Cs* . 

(o6a aTOMa B HOIleHHOM COCTOHHHH CHICTSIOTCH Bo36yll0gemnamit) MOITT gaBaTI, 
.7111111111 A* 11 Cs*, Ho He moryT o6pa3olltheaTL .7111HHil Cs II. Talllle peal-mono Hpll- 
BOAFIT x alefieHmo C HeTHO 06o3HageEmoil rpamigeil cseTsfigeficH o6naCTI1 
B peayabTaTe HaRormeHHH B 3TOR 06J1SCTH alleRTpoaos, a aaTem H 0TpHIISTeHb111IX 
IIOHOB. OgHaRo HST OCHOBSH/Iii CBF1313113STb 3TOT Hp011eCC C Roge6aHHHmn ToRa 
B IIOHHOM 

donee mHoroo6ergalomee o6T,HcHeHlle o6pa3ollaHHH BTHX mom& ciamallo 
C HpHcyTcTBHem B HOHHOM [Irma aamtafiemnax alIeKTPOHOB. HpH oTcyTcTellll 
Roge6aHHR anexTporna, o6nagamgHe He6omonoti aHeprHei, He clloc06Hia B03- 
6YAHTb 110111,0 II aTOMBI, a CaegosaTeabH0, H B1.13BaTb clleroem[e. OTCYTCTBue 
mexaHHama Hepegagll aHeprfill allexTpoHam HplleogHT H ToMy, "TO Trocaemme 
He moryT Hpoo CTOJIKHOBSHHSIX C aTomamll H HoHamu llepegaTR pimp-Igo B HOH14- 
HeCTBe, AOCTSTO'IHOM )1J1/1 B03 63THCASH11.11 C HOCHegymignm Hoocaefillllaimem, 
H lloaTomy ripoo OTCyTCTBIIH Rage6aTema3,Ix npogeccoe 06nafirb, cogepatargaH 
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	.3650,15 
3654,83 
3662.88. 

ac 4 , , 56 

4 IC S,0 ,3 

_ 6072,,65 • 
- 812,4 ,  

623.,35 

413 a r. 18. CaeaTporpamma caeaeaaa aoHaoro arum apa yeTaaosamaaxca 
Kone6aaaax. 

cpaBneunn enpaBa Halt cuearp pTyrx, eneBa. — cnewrp 
(Annum BOJIIT B A). 

gnu }mailer° nruca. 
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aaxaaaeHame aaelaporna, goaama (Halt OTO a Ha6alogaexca) ocTaBaTsca TemHa. 
Roae6aTeabable Hfe npoHeccia B 'Irma MOM conpoaomgamca MHOMOCTBOM 

HeHoHcepaamaHmx HpoHeccoa, Hpn HOTOpLIX anemporiam momer coo6nkamea 

aHeprHa, gocraTormaa g.T151 Hocaegyiorgero Bo36yaakeHlia H 110H113a111114 aTOMOB 

H HOHOB. Hal160.710e BepOETHLIM 3T0f1 aHeprH11 (RoTopaa Bloater 
614T13 nepegana aamapollam) FIBJIHIOTC11, 11011e4H0, 110111,1. B COOTBOTCTB1111 C 91. 1331 

6b1J10 uposegeHo HecaegoBaHHe, Hmelomee Heamo BblaCHIITh, BO3H11118.10T JI14 

HoTepH aHeprHH HOHOB HpH HX HpoaeTe 3Yoi3 o6nacTH B cayaae Kone6arearmmx 
uporkeccoa. 

Auctitua anepzuu 11011.06 

llpH6opm, HerroasaosaanniecH B BTBX aacriepiameHrax (4mr. 19 H 20), cogep-
ataT HeHoTopme aaemeHrm, He HoRaaaHame Ha (4)Hr. 1 H 2. HaH6oaee cyrgecTaeH- 
HLIMH 113 HEX HBJ15110TCH aHaanaaTop aReprHH HOHOB H DROETpOILHMit 30Hg. re1C- 
caroHaaimaa Hyama HHpca, HoRaaaHHaa Ha d'pHr. 19 a 20, ne.- HpHmeHaaaeb 

CD a r. 19. Bag mccueintmewranhadi yeraHoBRH. 
ARanHaaTop HOHOB 110 aueprxu CMOHTlapdBaH nag Bonnermopom. Cupaaa OT ycHoprnorgett cellar m:ken Icopnyc enerapormott 

nynnr, annunpyRugeit 

B onHchmaemmx Ham aacHepumeHrax 61:aaa amBegella 113 06aacTa Hormoro 
HyaHa. 

Cxema yeTpoiftcama aHaarmaropa aueprrm }limos ripHaegeHa Ha cfmr. 206. 
BxogHaa Tpy6}ta yexaHaaarmaaaci,, "mem gempaabHoro HHamigpa (Dapagen 
(HHaHHap 5), a HOHM HonagaaH B HAe aepea omepcme B mnmeHH. BoaLmaa 
=ram. Hmmoro Timm, Honagalorgero B Tpy6ay, yaaaamaerca ee cTeHHamll, 
Talc nix) oHa Bloater 6LITT3 HcrwaLaosaHa H Haft Imam:Hap cDapagefi gaff name-
pan& pacHpegeaemm IIJIOTHOCTH mica. Heaoropaa -gam. HOHOB, ()guano, Hpo-
xogHT nepea yaxylo mem. B HoRge axogHoit Tpy61m H nonagaeT B aanapocra-
THaecHHit dioRycHpylorgHil cumapomerp C yraom OTR.11011ellaff qaCTIII1 127 ° , 
pagHycom cpegHeii .7114111111 --50,8 .R.66 H mapHaoti amxogHoft rgeaH —1,59 xx. 
CHrHaa C amxogHoro Hoa.aeaTopa 110110B Hogaena Ha "mpg riepTHHaarmoro 
ycHairreari ocrmaaorpaclim, a HoTeHrmaa c mamm:11°1[Kx HaacTHE allaaHaa-
Topa -- Ha B2(0/4 ropHaoHTaashoro ycHaHreaH. 
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CD H r. 20a. CxeMa alarraparypia, noRaaainioit Ea 4311r. 19. 
1 	$nyOpecgripywaxxii expaH; 2 —enekupormbilk nynox; 3 -- nopHuran BOT3HHO HOH- 
Horo ricToarnma; 4 — ycxoparornan cenia; 5 — 6-yronsHan anewrporrHanjnymxa 11Hpca; 
6 -- HOEHbIll rry40H; 7 -- Hopnyc aHaamaTopa; 8 -- 33H(HTEblit xopnyc CHOTOMM 

rocarniwpos Oapagerr; 9 -- 110ABHHiriblft xonnexTop; 10 -- Hopnyc aorignpyanget HYTEUCH. 

.....N  Kn8oxerfiammpopyeaaa8 u4ext, 

Ko.a.neKmop 

." 	/ . 	 -.. 

CD a r. 206. CxeMa anexTpocTamqecxoro ananHaaTopa. 
HOHLI H3 nyaxa BX0AHT B aHanmaTop, rpolign nepea oTsepcme B HOJIMORTOpe H mem, 

B Horake exozmon Tpy614. 
— — — — Tpaewropxn Hona c xxHeTriaecHolk eireprxert, pa3notilieV0. 

Ha cf)Hr. 21, a H 6 noRaaanht HpHBbie, nonyqemnge ifpoTorpacimponamlem 
aRpana ocmonnorpacjm. criHr. 21, a cooTneToTtlyeT cay-qmo, Rorna paccTosnme 
memny COTHOil H minneHmo man° H Rone6aHHn Toica B nygRe oTcyTonTyloT. 0:11pH 
ATOM cHrHan arianHaaTopa HMeeT cbopmy yaRoro Hmnynaca. HpH He6onEmom 
ynenngeHHH paCCTOSIMIFI x i , Rorna B nrnte BO3HHICHIOT Rone6aniln, maxonHoii 
cHrHan npno5peTaeT (.13opmy, uoKaaaHHylo Ha cblitr. 21, 6. arieprenigecmtii 
onelap B aTOM cariae nonyqaeTcn 3HHHHTOHLHO 6onee nuipounm, seM npn 
OTCyTCTB1111 Rone6amni. Pacumpemle crieRTpa npoltaomno RaR B cTOpOHy 
66aTzamx, Tax H MeHbIIIHX aHeprHH HO cpannemno c nepHoHailanukoft, HO open-Han 
aneprion oRaaanacb npH 3TOM mune Hcxongoil. 

C;nmr cpenHero aHeprHH H cDopma crieRTpa aTteprml npa HanugHH Rone5amari 
He Hoer;la connaikaloT c TeM, HTO npmieneao Ha On. 21; 6. Png aHepreTngeomix  

cneRTpon, no7lyseaabix B npyrHx aRcnepTimeaTax, nplinegen Ha clmn. 21, e — a. 
B 3TILX cayRanx opeonnn aHeprHH mano oTnHaaeTca OT Daeprint upH OTCyTCTBHH 
Rone5aHml. Kone6aHHA npH 3TOM cRaamnaloTcn B OCHOBHOM Ha gacnepcHH HOHOB 
HO aHeprEnm, He /31131.1BaH B genom noTeps aneprmi 110HOB. AHH Toro HT061.1 
alleHTpOHLI MOTHH B03 6yHCAHTb 11 HOHH3Hp0BaTh aTOMLI H /LOMA, B1,131,1BH11 Ha6mo- 
gaemoe TipH Rone6aTenamix riponeccax cnerieHHe, HOH1.1 ;looming nepenaTL 
anelapoHam mom HeaTiaimTemgrylo =Taco's moat aHeprHH (min npegnonaraTb, 

(DKr. 21. lIcataaamm aaaall3aTopa. 
a — //pH oTcyTcTaxem xonefianatt B nyaxe; 6 — npx Hanwalix xone6arnett. CnexTp pac-
nurplincn, Ha6nrogaeTca pern nincoa, a cpenHee anasemee aaeprBB yMeHbIIIH31001, cparnierano c arreprHeit rryaxa npa OICTTCTHHH xone6arnak; e — 6 — enexTpLI, nommen-ru4e B HpyrHa axcnepHmewrax. Bo BCOX cayaarra nyaox 6b171 B COCTOHHHA yeTaHoram-11113Xen Hone6aHldt, Ho B BTBX nplemepax xoneoaanH, HO-BHAHDIODly, IIPHBOHHJIH 
OCBOBHOM x pacnnrpernuo cnexTpa, roma Half cpenEHH arleprun B enewrpe aparnmaecxx 

He xameHrrnaca. 

HTO cHeReHHe nruta asaneTon onegoTimem TaRoro mexaHHama). B oTnenbmgx 
carlanx (HanpHmep, c)mr. 21, 6) ymemaiemle aneprinT HOHOB HecRommo 6onanie 
no cpaimeinuo C 411n. 21, 8 — a. 

XOTH B cnexTpax aneprIm HmexoTon HeRoTopme paanirrmn, o6Inan (Dopma 
cnenTpa Ha cDnr. 21, 6 n.1111 gaHHhix aRonepHmeaTon HBHHOTCH HaH6onee xapax-
TepH0f1. HanpHmep, cneRTpm Ha Or. 21, 6 II s 0,10Hb 6111131CH npyr x npyry. 
06nkan cflopma cneRTpa Ha ci)Hr. 21, e TaRme oxonna co cuenTpom Ha cton. 21, 6, 
XOTH B ATOM carTae nmeerca &lanai:ma gllcriepclin IIO aHeprnsim H menee =lento 
impancemg maRcHmymm. MaRcHmym cilexTpa Ha dmr. 21, 0 omen:ken B cTopoHy 
BLICOHHX arteprini, onHaRo cpenHnn aHeprnn, nonyqemian HHTerpHponarmem 
cnexTpa, partna aHeprHH HOHOB npH OTCyTCT1111H Rone6aTenbingx nponeccon. 

R3mepeuux c noxoupto arteumponuozo 30Kaa 

;Ann 6onee geTaarraoro HariertHa Homooro nygna npH Hania -qHH Rone6amdi 
CHB03b IIOTOH HOHOB Hanpasnanca aoHnlipylonket alleRTp0HHIAil nygoR. CxeMa, 
HamocTpHpylonTan npiminur getACTBER anexTpointoro aoHna, gasa Ha clmr. 22. 
B oinicianaemmx mime aRciaepHmeHTax He6omonoil nepeginDRHofi 43nyopecioH-
pylon:wit axpau (c)tar. 19) 6b111 aameHell 6onbinnm Herroginniunsig aRpaHom nnipH-
Holi 152 mat H nigcoToti 228 mot (cpHr. 22). B npminnox B HacTorngeti pa6oTe 
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o6o3HaneHmix HOAOSHHTOALHOO Hai:rpm:snailHe OCH x coanagaeT c Hanpaanermem 
allHateHHH HOHOB. 3ongHpylonkEli Hytiox alIeltTp0HOB HepneHgHxyggpen OCH 
IIrIxa HOHOB H HpHHRT as HanpaageHHe OCH Z. anexTpHmecHoe Hone B HOHHOM 
Hysxe BO acex Tormax Hanpaszerm HO OCH X H OTHAOHHOT aaexTpoina asepx 
11.11H BHH3 B HanpaaneHHH 3TOg OCH. Hpome OTICAOHOHNH anexTpHrieummH HOJIHMH 
HOHH0121 cHcTemm, nriox alleItTp0HOB HpeTepneaaeT °THAW:Mille B HanpaaneHHH 
OCH y HpEl H3310110HHH HoTeHgnana Ha COOTBOTCTBy1011111% OTHAOITHIWITHX HJIaCTH-
}lax azexTpoHHoft Hynum 3oHga. 3T0 OTHAOHIMIlle B 06J1aCTH HepecalleHHR 
Hp1HOB COCTaBAHOT —6,35 xx, 'ITO JIBAHOTCH Blazon BeJ111,1HHOil 110 cpasHe- 

c gHameTpom HoHHoro IIyzixa. Taioe HollepenHoe nepememkeHHe nputa 

4 

.--- 5 

.---2 

7 

9 

rA H r. 22. CxeMa aoHanposaHHH HoHHoro uraxa 3.11OHTp0HaMM ay■ om. 
3— oncloReaHmit enexrpormr,d1 nyq; 2 — aattormag cenca dmyopectuipyionaero 

2Kpalla; 3 — cpayopecimpyamtratt axpaH; 4 — xonnewrop; 5 — xosaue nriolc; 6 — 8011- 
wipyiollutti aneivrpoirrnatt nyq; 7 — no22mimati aneimpormag nylima; 8 — ycHopFuomasi 

cenca; 9 — 14CTO.M111( 20208. 

cHaxpoHHallpyeTcR C 11oge6aHHRmH B HOHHOM nymae. PeaynaTHpylorgee 
cmeigerme anexTpoHHoro aria Ha clinyopecglipporgem axpaHe oTpantaeT male- 
HeHHe to apemeHH axcHaaaHoro aaexTpHmecxoro HoJIH HOHHOPO HynHa B BM6- 

 parmomeenemm. 
B axcHepHmeHTax c 30HaOM HOCAO cDoTorpalimposaaHR xpHBaIx Ha °Glom-

norpacDe azexTpormaR Hyrum. nepememagacs B gpyrylo Tacmy agona OCH 1137111a, 
H HamepeHHR HOBTOWIJIHCb. PRg MICH% (DoTorpacDHA npHaegeH Ha 4-01r. 23. 

OTHaoHeHHe 6 aneHTpoHHoro aysa Ha al'HiC (DoTorpacDliffx gaHo B HaTypaga-
Mom macurra6e, a macTuTa6 apemeHH yseakuien HpHmepHo B 5 paa. Ha xasagom 
rpaclume yaaaaHo nonomemie aoHga ago.ga OCH HoHHoro Hyqxa. IIpH x 3,18 .at 
anexTpoHHHit 30HA HaxogllacR Ha paCCTOITHEIII —3,18 .Mat Hag ycxopmonkert 
centoil. Meacgy oTgenaHumn aauHcRaim aoHg cmergaacR BA0J113 OCH HoImoro 
IIrma Ha 12,7 .4t.u. IIpH x 117,5 Atm, aoRg HaxoglincR Ha 25,4 at.lt Hume mmineHH 
H He mor 61TTb 110/1H11T aunTe, Tax Rail ero Row:Lye Eacanca mmueHH. PaccToRHHe 
ill meacgy ycHopmotgeil centoit H mmaeHmo Bo apenIR mem axcHepTafeHTa pan-
lignOCL At m. Ha cl)Hr. 23 cupaaa HoxaaaHo HameHeHHe Toxa minneHE aa °gall 
Hommaii nepHog Koae6aHHift. 7,nM am6paHamx agecs 3HarieRlii3 Vo H Xi HepHog 
xoge6aHHii T 8,5 acKcex. 3aUHCb Toxa MHIlleHil Ha ocmannorpacrpe H nonepautoe 
cmeukeHHe DAORTp0HH0r0 nrixa Hp0H3B011HAHCb CITHXpOHHO. 

VAaBH011 OCO6OHHOCTLIO aTOR cepHH Rpm:lux HBAHOTCH Haavpme oTpHHa-
TeRLHOr° Hmnynaca B OTRAOHOHHH 8. 3TOT Hmnyzac Tompaum HOHBAHOTCH IIpH ..  

16 3aHoo N1248 
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x cz.-; 28,6 asx, a aaTem cmenTaeTcH anon', OCH HoHnoro nyqxa co cnopocTmo, oqeHL 
6nHanoift x CHOpOCTH HOHOB, H gocTnraeT MILIHeHH HpH6JIH3HTeJILHO B MOMeHT, 
xorga TOE Ha mxanenn HaqHHaeT BoapacTaTL B gonna nepHoga. HpH ymernaueman 
aToro Toxa( CM. Haqatto xpHHoil Toxa Ha MHDIeHH) HOSIBAgeTCH 
B6JIH3H ycnopsuoineit cerxH, T. e. B 06A9CTH, rge HOHHISCI HOTOH BXCIAHT B 
nnaamy. 

Xapawrep oTnnoseHHH anexTpormoro nyqa yxaamaeT Ha HammHe ne6ons-
moro #crynleHHH» HOHOB (npeahunaiornero HAOTHOCTL HopmansHo nponeraminux 
HOHOB), HoTopoe npli ABIDHeHHH BAOJIL OCH HrlHa aaxsaTanmeT gee 6onime 
H 6onblIIe HOHOB. B COOTBeTCTBHH C 3THM anexTpoinnall Arl B aagaHHoft TOrlIte 
OCT9OTCH OTHOCHTeALHO HOLIOABIIHMIAM, Holm qepea aTy Toqxy He npoxogHT 
44crylneHHe» HOHOB. HpH HpH6JIIDHeHHH 3TOTO CHOWIeHHII (CO CTOpOHLI ycgopsno-
melt CeTHH) aoHnHpyionnie anexTpoHm H9,11111910T HpHTHrHaamcci H HeMy H JI3T 
OTHAOHHeTCH BI1113 (B HanpaHneHHH ycxopsnonTert ceTEH). HOCH() npoxonsgenHa 
ucryineHHH» -gapes aTy Totnty x mtuaerm anexTpommil nyq BoaspanTaeTcH H Hyne- 
Homy ypoamo HIIH game MOIHeT OTH.TIOHHTLCH Hnepx BCHeACTBIle IIpHTBnxeHHH 
anexTponos x «cryinemno», RoTopoe yganneTcH agoas OCH HoHHoro IIytlKa 
OT Ce110HHH, aoHgHpyemoro 9geltTp0HHLIM nyttom. ((Grp:Ream* HOHOB BoapacTaeT 
HO Mepe CBOOPO galniteHH31 Bg0JIL OCH H, gocinraft mEnneHH, BLI3LIBgeT TIMHyJIBC 
'mica Ha Heg B MOMOHT t T. Bees onHcanamit npor(ecc ocHoHmaeTcH HaHa63no-
gaamemcH xapaxTepe oTnnoHenHH nyqa anexTpoHHoro aoHna. 

3Hafl Bearruray OTHJI0HeHHH, aneprIflO anexTp0HOB, gH9310Tp HOHHOrO 
nrnta H ero paamepm no TpaexTopHH anexTpoHoH, montHo paccqmaTr. Haupsi- 
HieHHOCTL DaempEolecRoro HOAR BAOJIL OCH Hyrum HOHOB. °gam) Hone HOHHOTO 
nyqxa, oTnnonnionTee anexTpoHla, He orparntrieHo gHameTpom camoro 
paanans —25,4 XX. 3To none, BepoHTHee mem, pacnpocTpaHHeTcH aa npegenu 
Homioro noTona, H HpH pacqeTe cnegyeT BBOAHM COOTBeTCTItylOMHe nonparam. 
Ho aTOi npHinme maTerpHpoaaHme Taimx ancHaammx anexTplmecmtx nonefi, 
ocHoHaHHoe Ha agcneplimeaTax C anexTpoHmam aollgom, nponegeHo agecs mom, 
g.na Toro, Trro6m gam xagecTHeHHylo EapTHHy pacnpegeneHHH noTeannana 

. B HOHHOM urine aa OAHH nepHog xone6aHHH Toga. 
Ha ocHonamm nammx clmr. 23 npH pa36Hearni nepHona Ha 23 qacTH (Rantgan 

gam, cooTHeTcTHyeT —0,37 atncen) 6mao nonrierto pacupe) enemle HanpnaceH-
HOCTH Egon', OCH nyqxa JSnH Hu6pammix MOMeHTOB BpeMeHH. FaaerpHponaHHe 
9THX anenTpHriecHnx Honda gaeT pacnpegeneHHe noreanHana B HOHHOM IIyTIxe 
B paanirrnuile momelina HpemeHH gag acero nepHoga xone6aHlin. PeayaLTaTm 
Taxoro HHTerpHposaHHa npHaegeHm Ha 41Hr. 24. 

MomeHT unixpoHHoro munoqeHHH ocHmanorpacDa H na‘lana nonepeimoro 
cmerneHHH aongHpytornero Hyrum o6oaHarteH qepea t = 0. B TageHHe ancnepH-
meHTa He 61.1.n0 orienHnHoti Heo6xonHmocTH canaLmaTs Harlan° nepemenceHHH 
enenTpoHHoro nygna c oupenenemmm y'IaCTHOM nepHona Hone6aHHH, H noaTomy 
MOMeHT t == 0 COOTBeTCTByeT np0H3HonsHolt Toluca nepHoga. Hoene HHTerpHpo-
HaHHH HaupanteHHocm anenTpn-gecHHx nozeit HaganaHmiii momeHT Hpemerm 
Hm6HpaeTcH ynte H3 coo6pameHHA HarangHocTH OMICaHHH. 3To HatiaaLHoe 
Hpemsi coHnano npn6aHaliTent.Ho C qeTnepTum geneHHem npoHaBegeHaoro Hanna 
paa6HeHHH Beer° nepHoga (-1,5 xxcen nocne Haqana aanHcH Ha ()Hr. 23) 
H COOTBeTCTBOB9A0 MOMOEITy, HOrga TOE Ha. MHMeHli Harp:man ymemziaTacH acgope 
Hoene npoxoncgeHHH maxcHmyma. B pacnpenenemm HoTemmana HpH t = 4 
Ha6mionaeTcH He6onamoi3 «rop6# B o6nacTH HenocpencTnenHo aa ycnopsnotneft 
CeTH011. RpHBH3119 3TOT0 rop6a COOTBeTCTByeT He60AbBIOMy 4crynTemno» HOJIO-
HneaLaoro npocTpaHmeHHoro aapnna. C TagenHem npemeHH rop6 HarnmaeT 
pacmHpHmen H ero p o HT ABISH(eTCH Egon' OCH. BmecTe c nepemerneHnem 
«cryuTeHHH» noTeHrkHan BO Eceil o6nacTH nrma noshmlaeTcH. IlpH t 18-22 
cppoHT «crynkeHHH» nocTHraeT min:wan, Hoene =ler° noTemman HaimHaeT ymeHL-
MaTI,C51. B MOMOHT BpemeHH, COOTBeTCTByl0HcHil —3 neaemmm caenylonkero 
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nepHona, Eone6aHHH cnagaioT 	1103IHOCTb10, a npH t 	4 36.11H3H yaw- 
pmomai CeTKH B0311FIREOT HOBLIII rop6. 

PacnpeneneHHH noTeHallana Ha 4mr. 24 HOCBT, noHenn°, Tomato nage-
cTaeamaift xapanTep, H noaTomy Ha 1111X He yaaaama geracTimTenbame aaaqemul 
uoreagHana. 143 BII0Elle 0.181311EHLIX npaRTHqecaux coo6pa3KeHar caegyeT, 
'TO noTeRgHaa He nomneH nocTHraTb BeammH, npeasimaionmx Vo. °guano 
xpirmae, HecmoTpH Ha IIX natiecTsemnati xapanTep, amoT BO3M0E010CM cnenaTb 
npeanonomeama OTHOCHTMEE0 mexaHHama, abiammorgero none6ampi HoHaoro 
TORE, caeqeHHe HOHH010 arum H gHcnepcmo HOHOB 110 aReprma. ilpogecc 
3TOT IIIIREH.IeH H HaqinmeTea npla BO3HRICHOBeHIIII 11860.1113111010 1136111TRE MHO- 
maTenbaoro npocTpaacTaamoro aapHna RenocpencTneaao 3a ycitopmorgeg 
ceTnort npH maxone 113 Hee HOHOB. 3TOT maid' H3 61,1TOK 110J107KRTOEBH010 aapHga 
coanaeT Re6oaianyio i:k0I10.11EIRTWILlly10 Topmoungylo cHny ;Alla HOHOB, BX0g5113,11X 
B o6aacTa aa CeTKOg , abiabiaaH HenoTopoe itx aamenaemie H ynemagealle H36mTna 
aapana B 4crymeiam. OpoHT qcrymeamo nepemeukaeTcH co CKOpOCTMO HOHOB 
(112111 OgeHb 62H3ROR K Hat), noTomy 'ITO aTy CROPOCTI• InfelOT TERHie ROHM, 
o6paaporgHe «crymeame». 3a nepHon, B Tetielute HoToporo 3TO #crymemle» Hata- 
nnHaaeTcH H nepemagaeTcH B ripocTpailcTae, pacTeT pacxonsnealle memay 
n acaom HOHOB B o6nacTH meatny ceTnat H maneHmo H macnom aaxsaqemnax 
anecb 9IIeRTp0HOB. ROPEE CIVOHT 3TOTO HapacTaionlero 1103101101TO3ILHOTO npo- 
cTpaacTHeimoro aapmaa gocTHraeT mlimema, ammHaeTcH o6paTRaH qacTb manna, 
BO apema noTopat pacxwngeHHe mencgy KOH11.1eCTBOM HOHOB 11 9.1113KTp0HOB 
ymemaRaeTcH. 

B Te.1e11He apemen11, norna noTeugHan B HOHHOM urine HapacTaeT, BO3H11- 
Kam yCHOBHH, npH KoTopmx 3axsageamie B 3TOrl 0631ECTH anenTpoma 4Harpe-
BalOTCSD /(0 TERBX TemnepaTyp, 'ITO moryT 131313BETh npogeccia ao36yainea11n 
H HOH11331111H, HpHBOEHIElle x CH340E1110. Bp11 aTOM co3gaioTcH ycaomm gaff 
3axsaTa 9EeKTp0H0B, BXOEHIEHX B 06JIECTI, 11011.11010 nyqxa, HeRoHcepaaTHa- 
• anexTpHriecaimia 1103IHMH. BO apemH BTOpOit II0J10BRE131 manna II0Te11- 
gman cnaaaeT no mai o6aacTH HoHHoro nruta; anexTponia 4oxamnamoTcmt, 
HexoTopme 113 ER% moryT 110KRHyTb Romnak nytion. 

PaccmoTpHm Aanee aHeprmo HOHa Hoene Toro, Ran OH npomea qepea o6nacTs, 
me nponcxonHT noae6aTeabiaart npogecc. Homa, axonsugHe B nytion nocae 
o6pa3oaaHHH 4cryigemma, gOIDEHIA ,EBHPETI,CH B 06HECTH C TOP1031111111M 110J1e1.1, 
RoTopoe, no-}mgmaomy, nepemergaeTcH nepen crylgeanem. TkpyrHe ROHM, Bomea- 
• B nyqox nO  o6pa3oBaHHH 4crymemaa, moryT 6iaTb ycitopeaa anexTpme-
alm nonem nepea cbpoHTom qcrymeami». Tax Ran qacm HOHOB namneTcH 
aa rpe6HeM swum, a apyraH — na rpe6ae, TO coanaloTcH ycnomui AEA E11m:wpm:1H 
aHeprmi HOHOB, gocTHraiongax mHmear. ,ilegcnnaTeabime npnpargeHRH H yMeHb-
III0HH/1 alleprHH 6ynyT, oqemagno, CHJILHO 3EBRCeTI, OT paammia merany 
pocTmo HoHa H cRopocTmo nepememenHH anexTpmiecnifx none' qepe3 o6nacTb 
HOHH010 Hyrum. 

Banalo alga pa3 noggepaHyTb, HTO paccyncaeHRH, upimenemule B nocaenanx 
paaneaax, HBRIIIOTCH HHTepupeTagHeR Ha6moaaemax Hanemag II npeacTaaamoT 
mexanH3M, 061,41CHH1011111it COBORDIHOCTb BRCHOpHmeamar.11131X pe3YEbTETOB, 
xapanTepHayionmx BTOT no.ne6aTeassuct upoHecc. MOHCHO noaaraTb, 	npea- 
nomeimuti 3necr, mexam3m naeT pa3ymHoe o6i,HcHeHHe aRcneplimenTanbHo 
Ha6mogaemoro noaegeHHH HoHHoro HyTuta B aTom xone6aTeamaom npogecce. 

ifo.ae6allux c arieumpotuuni nActaxemoii macmomoti 

B npocTpaHeTae mem/Ay mica( 11 minneHmo naaama COCTOHT 113 nponeTmormax 
HoHoa 11 9AeKTp0HOB,3axsarremnax B 063IECTH HOHH010 nytina. B culmoHapHom 
COCTOHHHII nocae aaaepmemaH aaxisaTa 9AelapOHOB IIHOTHOCTH 3apHaoa HOHOB 
II 3.11eRTp0HOB IIWITH OERHEROBLI, HOHEIsICI nytion npoxogiff qepea aTy oanacTb  

6e3 311E.IHTeHbH010 pacumpeima, o6ycaommaaemoro 06131.1H0 110EHMII Hecnom-
neacHposaHHoro 110310ECHTOHBHOTO npocTpaRcTammoro aapsina, a cnopocTa 
HOHOB ocTaeTcH, 10 cynkecTay, paaaat HX cnopocTH npla axone B nnaamy. Ha BTHX 

coo6panceaai MOHCHO paCCULTaTL MIOTHOCTI• npocTpaacTseHHoro aapmia 9J1eKTp0- 

HOB B IIHE3Me. JI11 ycRopHionlero HOHLI noTeanHaaa 1000 8 11 X0= 1 . MOT-

HOCTI, MEM& paaila npHmepao 1010  cac 3 , COOTBeTCTByeT naaamemaat 
anexTpoHHoit qacToTe B Hecnoamto COTeH merarepg. H Roaaoro nrina C yuraim-
BlIBIIIRMIteg none6amiamH, paccmaTplumemoro B aTom paageae, MM nonuramicb 
Haim nonoaHHTeabHue noae6aHH51 c qacTorott B Recnonmo coTeH merarepg, 
nanomeHHme Ha Roae6aHHH c qacToTat, onpeneaHemoii spemeHem HponeTa H0110B. 

OCTEHOCb Henonasaaaam, .ITO Tame KOHe6EHHH (min, Diaconal qacTona moryT 
61,1Th 06llappEema. 

aaexTporunax Roae6ama11 naaambi 11p0H3B0,14112HCb C II0M014610 

METHHTHOil allTeHH111 CBH3H, noTopaH moraa nepemergaTbcH B paaaHqHme II0310- 

acerum OTHOCHTeab110 HoHaoro nyqna. BiaxonHog cHrHan aHTeHHaI nepenaaancH 
qepea npoxogHon peaonaacauti climansTp Ha clicTemy RplicTanairqecnoro neTenTopa, 
HyBCTBHTeHb11010 K cHrHanam C qacToTon nopHana HeCROHLKIIX COT0H mera-
repn H 6oaee. 

llepemageHHe aHTeHHia 0BH3H onoao HoHaoro Hyrum He o6Happaino CHT- 

HEZOB, COOTBeTCTBylOHIIIX none6aamaa B ATOM BLICOROHECTOTHOM aHanaaone. 
Ana 06'bcfelleHRSI III/WIRE OTCYTCTIIIIII DTRX CRIMEHOB moryT 611Tb npHaegema 
micorornacneHmae noaogm, H He CJIegyeT Hyman., 'ITO T03Ib110 cnaaamme man ce 
aacayamaaeT BairmaHHH. TeM He meaee caegyeT ynaaarb, 1101MITKH o6Ha-
ppnerma aHeKTPOMILIX IIEE3MeHHIZX Kone6amita nposonHaHcb C HOHHLIM nygnom, 
none6aHHH noToporo caHaama c apemenem nponeTa HoHamH npocTpaucTaa memny 
cemar H M111110111•10. lloaromy 1102151 H 110TeHEHEELI B HOHHOM nruce HMOHH 

xpacmat mepe ocaomiyio cTpyitrypy, xapanTepH3yemylo gairsog x i . Xapan-
Tapia& paamep npH aaexTpoinuax none6aaH51x a nnaame Ha Recxonsito nopHanoa 
meHbase • x1 . MoHato npennonommb, 'TO mexaHHam noae6aHal, CB113EHEI1IX 

co apemeaem nponeTa HOHOB, HacToabito ammo lipeo6nanaeT Han mem( ocTaas-
HIDDI Roae6are3mmagui npolleccamH, =Fro none6aHHH anenTpoaos B naaame 
c 60Eee ROpOTROBOEHOB011 cTpyrrypat Hy moryT BO3HHKETS H nosename anex-
Tpoiros B naaame onpenenneTcH raaimmm 06pa3om pacupeneaamem noTeamanoa 
ao mem npocTpaHme meatgy cantor' H mmneamo. 

PeAaucaquotutast .ftoOyAstuu.st soite6cotuii 

llocaenneii xapanTeplicTimat none6anal, camanamx C apemeaem nponeTa 
Roam', HanHeTcH RX peamtcagHonnaH mogaRIAHH ((bur. 25, a 11 6). OHa He sapan-
TepHayeT HopmansHoe nonegeHHe H01111010 nytina H SIBMIeTCFI HeycTormusai, 
T. e. mop-an, Ran npamano, Hcqe3am upla maamx mmeHeHHHx noTemmaaa 
Ha anexTpogax H reomeTpHH nrina. Hoene upexpankeHHH mogyaHHHH B nyqxe 
cHosa BO3HILREIOT paccmoTpeaHme BMIIIO Rone6aHHH, caHaannue c apemeaem 
nponeTa 1101103. 

Ha emir. 25, a nona3aHo ameHeime TORE Ha mamma B Tequme —450 .uncen. 
Ton HmeeT pan noponmx cepai manyabcon, amnaHTyga HoTopmx yitenaqH-
HaeTcia go momeHTa, norna upoHcxonHT cpbm H 111111F11,C131 Hne3aica. Hocae cpiaaa 
awn:um:Ha Tata megneimo BoccTaaaaammeTcH no HoHaaeHHH Hopson cepHR 
HMHT11,COB. ilepROA BOCCTEHOBJ1eH1111 Tona B othHem HanoMHHaeT noneHeTwe 
TORE BO spew' Hanonnemm aaxsagenmax aaexTpoHoa B llyahcHpylonTHx HOHHL121 

11yHREX. BoaHnHaicagne Hmllynbcrl HmeloT Ty ate ,:facToTy, .ITO H Hoae6aHH3, 
cHHaaHHin c HpemeHem HponeTa HOHOB. gacToTa noaTopeami acnnecRoa none-
6aimi B cayqae, noHaaaHHom Ha cinar. 25, a, cocTaaaHeT ~9 nay. 

Ha cjaHr. 25, 6 nona3ma apyrai npmaep Ha6mogaameiic5 penancalmoaHat 
mogymrigan xone6aaHR. Ilmnyabcal, Ran H paaane, maeloT qacToTy xone6aman, 

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



Hepexoanue u yemaxoeueusueat peaccumu 	 247 

CB513aHHy10 C HpemeHem nponeTa HOHOB, HO .racToTa BCHTleCROB HeC1(0.711,1{0 OMR- 

%mews' OT caplaH, noicaammoro Ha (Tranr. 25, a, H cocTaHnHeT — 13 mu. 
IIpegnoaaraemmit mexaHHam BO3HHRHOBeHHH mo)(ynHHHH, maTeHaTonardi 

113 Taxoro noBegeRHH, 3aHarorraeTcH B TOM, 11TO npli Hone6aHmax HonHoro Ilyt 

MOUT HMeTI, mecTo HeycTaHomannHecra RpHe6aHHH C.amnaHTygoia, BoapacTuomeil 

go Tex Hop, Holm Hone6aTenTarmii npogecc He pa3pynaHTcH. Brno noHaaaHo, 
laTo H3meHeHHH noTengnana B HOHHOM nrute B Te,TeHHe ogHoil RaCTH nepnoga 

€1) H r. 25. 11pHmep3x ocAmnnorpamm Honpiemasx Hone6amprii. 
a — TOR Bonnelmopa (B Hare sane ,•-• 150 miscex); 6 — TOR RoxxeRiopa B Apyrom axone- 
pmleaTe (B awrepsane •-• 200 Auccex). B o6onx cariaffx ovieTaxso BI=RN xone6aEBH 
c nacToTolt, cmaalmoli co Bpeneeaem npolcoamerixfi xotiOB apH aaxaHREaX reOmeTpliB 

B yCitopRioigem Hanprimemix. 

moryT IlpHBOHHTb R <alarperip H aaxHaTy 3lleRTp0HOB B nyzace, B TO Hpemra Hair 
B gpyroir tracTHnepHoga anexTpoHbr «oxnaatgaroTcH», a TaRHIe moryT n BLIXOHHTI, 

113 HOHHOPO ETIKa. BHe3anTurail BrApoc 3T1IX aneHTponon MOHiCT upnnecTH 
negocTaTormoit HomnencaHHH iipocrpauczBeHHoro aapHga H CHYDReHHIO 

Tolla Ha MIIBleHl, llpH 3TOM ananorwmo HmnynTcHiam HOHHISM urntam Cylge-

cTsyeT nepHog Halton:mama Baxna ,renTaax anexTpoHoH, Heo6xognmmx T(na Hom-
neHcaHHH upocTpalleTHenHoro 3apsa7 a HoTailor° IIy'lxa. ECJII1 mexaHH3m npo-
Hecca curnaH C noccTaHoHneHHem HomneHcarkina upocTpancTnerrHoro 3apraga 
nyinta nyTem aaxHaTa gOldOnEnTenr.H0r0 ROJIHTleCTBa. aneHTponoH, TO "qacToTa 
HOBTOpeHHH pegaxcagnoHuoil mogyaHHHH He Honnma 3aBHCeT1, OT paamepon 
o6nacTH uponeTa norms Hall ycHopmorgero HanpriatemaH, a 6ygeT cHopee wipe-
ge.TIHTLCH yenOMISIMH 3MTICCITH BTOpHHHISX aneHTponos C nosepxHocTeil ceTHH 
H MHBleHR. Tax Halt yCHOB1151 Ha 3THIC HonepxHocTiax moryT H3MeMITI,CH BO ape-
mean, nonHarr -qacToTa mogymanHia He HmeeT npiamoil 3aBHCHMOCTH OT aneprHH 
HOHOB H reomeTpHriecHux paamepoH Homier° Hyrnta. 

Ycmanoeueuteeca cocmostuue. Honubie u aitenmportubie 
nrtuu 6e3 no.ae6ame✓ butax npoueccoa 

Bo ncex onHcammx Hume artcnepHrvienTax He 6Tag0 npegHamepennoro 
BBOHa affeRTp0HOB B npaorr, T. e. eHeRTp0H11 9  HaxogHukHecH B HOHHOM urn-re, 
o6pa3onanlica B pe3ya2TaTe Hquoil aaewrpoHnoik aMIICCFILI C nonepxHocTeit 
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MICH H MHIEMIH. B aTOM paagene paccmaTpHHaeTcH axcllepHmeHT, B HoTopom 
B HagecTrae g0110.11HHTenblibIX HCTOHHHROB aHeRTp0HOB IIpHMeHHnHCb rexcaro-
Ham.Haa uymxa IIHpca (CM. rinar. 19 H 20) H 6apHearai «nyroBH'nmito HaTog. 
B orracmHaemom aHcnepHmeHTe HcnoabaosancH TOHLRO 6apHemaii amHTTep, 
a nynnta IlHpca 6arna immegeHa 143 o6nacTH HoHnoro noToHa. 

CxeMa paCIIOJIMEeHlifl oTgeammx anemerrron IIOHaaaHa na Or. 26, a. 
Oco6eTrHo BaHIHO yHaaam 3gecT, 11TO micrieHL HaxogHnacs rioxk imaistaiorglim 

*7006 
a 

3 

• 70006 

CD H r. 26. CxeMa ycramoexm npm excuepHmerrre c Konnewropom, maxoaxgamcg 
ilea Haw:talcum& noxemamanom (a), H pacHpeaeaeHme norreaHmana B HOHHOM 

HysHe (6). 
1 — cents.; 2 — ECTO.THRH axeRTpoRoR; 3 — Heromilm 11080B; 4 — upBeaexTpommtil 
cnoit; 5 — Bonnewrop noB unaBaloroBm noTempfaxoni + 200 e; 6 — TpaeRTopRil aneuT-
pouou, aneRTp0Hubrit ToR 10 Ma; 7 — 6onmooe coopoTaBneBlie; 8 — TpaeRTOpms ROHOB, 
RoRmall TOR 10 ma; 9 — NonnexTop 1106 nnaBalonme uoTemolanom; 10 — rmaaraa 

HoTeHrkHaaom H 6Tura coegnuena c aemneal .repe3 BucoHoomHoe conpoTHHaeHme. 
IIecanmeromnoe conponnaneHHe na Bxoge B ocwannorpacl) npegcTaHaHno qacTT 
o6Haeft H3onHpyrorgeit Heim conpoTHRaeHHH. TaRaH cxema 1103130310Za oupegensaTb 
noTeHnHaa mmneHH IIo OTRHOHeHHIO aria ocHHanorpacjia. 

Bo spew' 3HcnepHmemos HOHHIlit TOR B nycnce H aneKTpoHHbati TOR 6131,7114 
paHHLI H Hone6aTe.amtme nporaeccia oTcyroTHoHanH, a noTeHHHan MHmeHH ocTa-
Banes" ROCTOHHHLIM H ycTaHaBaHHancH HOHOSRHTeHbHLIM OTHOCHTeHLHO noTen-
HHana aneHTpoHnoro TicTogHHHa, Halt nortaaaao Ha (l)Hr. 26, 6. IIpH noHnimeram 
noTern(Hana aaeHTpoTrHoro HCTOHRHIta noTeHHHan minnerm noapacTan Ha Ty Hre 
BeH1THHHy. IIoHHxceaae noTeHHHana aaertTpoHHoro HCTOrIHIIRa Taa3maeT COOT-

BeTuByloulee ymermineHlie noTeHrmana MHBleHH. 

3neKTpoHmaH HCTO'HHx pacnagarancH TaRHM o6pa3oM, gTo61:a anexTpHEre-
cHHe HOAR Meacky 11.71a3MOrt H HyroHHITHIAm RaTOHOM BTHITIBaHH B ROHM& Hy-gait 
3.71eRTp0HRLIA TOR, paHnbril HOHHOmy. ECJIH IICTOTIMIli )mm101'0 yHaH He TCH 
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OT nrma, TO DJIR coxpaHmmg parteacTsa HTHrinmemoro B nygoit anexTponnoro 
Toita HoHHomy Heo6xo7ido yHenHgemie HaupgmerrnocTH anexTpHgecitoro HOAR 
megmy nnaamoil II HcTognincom. AeficTHHTensHo, HoTeHrkHan mmueml 310BLIMOIICH 

npm yganOHIIII HCT011H11119 OT nruta, iITO yitaamiano Ha HospacTariHe noTemkHana 
naaamm. 

llpH HeICOTOpM% 06CTORreamTBax HORB.11511111CL Kone6aillasi, CB113311HEIP 

C HpemeHem uponeTa HOHOB, HO 3T11 06CTORTORIXTBB coagarianHcs Hcityccmemio. 
B oftkeni ace nygoit, cocTaimenmaik H3 HOHOB H 9.11eKTpOROB, HB.TIIIOTCH  yCTOg- 
iIHSMM. 

B03HHIMOT Boupoc, YIBDROTCH RH cTarkHoHapnocrb IIyiIxa B DTH% aitclleps-
meHTax C unartaionmm noTemmanom MHIHOHH goitaaaTenixTHom Toro, gTo micTema, 
COCTOFIDABH H3 HOHHOtO H 3J1eItTp0HHOPO IICTOTIHHHOB, 6y)eT ycTofigHHo pa6oTaTh 
• B HeorpaansemErom upocTpaacTse? 	oTHeTa paccmoTpHm aHanorHgEto 
upegiagymitm paagenam mexaHHam BO3MOIIMMX uponeccos B ikaHHOM axclle-
pHmenTe. 

Pa6oTa C MIIII1OHEIO nog nnakiamullim noTemmanom paccmaTpmmeTcH Hag 
«AByxitomlloHeHTHuft» anexTponimill uporkecc, T. e. llpegllonaraeTcH 1ITO cyme-- 
CTB3710T gem° paanifgaionixecH rpyllnia 971011Tp0HOB. llepayio 113 HH% cocTa-
B.113110T 3axsaRerme anexTpoma, itoTopme o6ecueglataloT neftTpanHaarkmo npo-
cTpancTgelmoro aapigka H upoxoggiemte HOHOB iiepea unaamy. 3axHageHume 
aneitTposm OCT910TCH B HOHHOM urine H 6narogapH manoti aHeprHH He MoryT 
gocTllram COTHH, muraeHH HDH DROKTp0HHOTO HCTOrMHKa. BTopaH rpynua — 
3TO 3J1eKTp0HIS, Hp0X0DIDIMe OT H% RCTCPIHHIta H MIMIORH H HeilTpanitaymnme 
TOE, T. e. 06ecllegmiaiougte HyneHort TOE Ha MRDIOHH. OHH HmeioT 6onamylo anep-
rmo H He aaniammaioTcH HOHHMM 11y11HOM. TaitHm o6paaom, oikHa rpynua aneit-
Tp0HOB 06ecneginmeT HeiiTpanHamimo TORLHO npocTpaHCTBeHHOTO 
a IsTopaH — HeitTpanHaarkmo TORI.1(0 Toga. MoryT .11/19TH BeI rpyllum 9J1eKTp0HOB 

cymecTHoHaTi. B HeorpamigeHHom npocTpaHcTse? HellocpegcTammo He ogeHHAno, 
tITO 3am:swum:raw anexTpolthi C manoit aHeprimil moryT cymecTaoHaTi, B Heorpa-
nHgeHHom upocTpaHcTse, H noaTomy Heo5xogindo upoBecTH ganmiefairite Hcene-

;:koBaiata BO3MORMOCTH pacllpocTpaHemni peayniaaTOB 3axBaTa. DaeliTp0HOB 

B orpammenHom upocTpancTae na6opaTopHort yeTaHOBRH Ha aaxicaT aDOKTp0HOB 

B HeorparnigeHHom upocTpaHcnie itocmoca. 

CB/1313 aRCIIENIMEHTAJIMILIX AAHHIAX C TEOPETWIECKIIMII 
PE3YJILTATAMEI 

OTHOCHTORLHO TeopeTrigecitHx pa6oT no HekTpanHaarkmt nputoki MOJK110 

cgenam Hecitonmto xpaTimx aameganllit. B paanicgnmx pa6oTax [7-101 Hcnons-
aoHanacL mogenb, B goTopoft npeguonaranoch, RTO anexTpoHHoe o6naito HMeeT 
ApadkOBy10 CHOpOCTI. B):(0J1b OCH HOHROY0 urnta, collamepllmym CO CHOpOCTMO 

HOHOB, a Tennome cicopocTll 3.71OHTp0HOB npene6peammo MaJILI HRH llo xpaftHert 
mepe cpallymmbi co citopocTmo HOHOB. HexoTopme 313 9TH% HccnegoBaHuft BK.1110- 

11310T paccmoTpemie 9.71eKTp0HOB, IMMIVEHIMCH gait IIO HOIMOMy noToxy, Tax 
H HpOTHB Hero. °Altaic° BO BCOX 9TH% pa6oTax (IIpHMOIIHTOJIIHO K ye.1101311FIM 
Hy11H9 B HOHHOM AmiraTene) imllimiraeTcH Tpe6ollamie, vro6m aHeprHa anexTpo-
HOB He llpemamana HOCHORT,KH% MHRJ1113J1eKTp0HBO7IbT. 31.3 aHeprait menEine 
Teunosoft aHepriim anexTpoHoll, amHTTHpyemmx c ropagero xaToga. aitenepil-
menu.' noxamllaxa, 11TO AWICO B xopomo HeATpanimosamiom HOHHOM nygge 
cyniecTsyloT pa3HOCTII noTelakHana, cocTagagionme no Henn -mule anagnTenmiym 
gam, yotopsnolikero uoTemmana HOHOB (no xpaimeit mepe geCHTEll BOJIBT). 

no-HHAllmomy, llpH 60nee peamacTimecitom nogxoge x TeopeTiviecgoil aagage 
o pacupocTpallem Homio-a.11eitTponmax llygicos B na6opaTopamx yeTaHomcax 
caegyeT r1HTNBalb, 11TO anexTpommie citopocTll Ha HOCH0JIbH0 now:gums 6onmne 
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citopocTH 110H011; HOO6X0IMMO Tagate o6paTHTs BHIIMaHHe Ha aanaT anexTpoHog 
B noTeminansHmx «Hmax*, 6onee ray6mmx, gem Tennosall aHeprim aneitTpoHos. 
CnegyeT gem° paarpaHrigmmTb yupyrHe H Heynpyrue HaaHmogefmTHHH anexTpo- 
HOB C HOH9MH H aToMaMH B HOHHOM Hyrum H y1IIITMBaTh o6a mum B38.11MOIWACTBHR 
aneitTpoHos C DJIOKTp0MaPHHTHLIM nonem. 

BIABOALI 

B upegmgyumx paagenax onHcan Rag BECHepHMeHTOB. PaccmoTpeno none-
geHlie cTaiiHoHapmax nyucog C yHHIIOJIRpHISMH xapaitTeplicTiricamH noToxa. 
B 3TH% iiputax Ha6niogamach actoiliexTm pagllanaHoro pacumpermll IIytiKa 
H 511371OHH11, CB5133IIHMe C o6pa3osaHHem impTyanizaoro HCT011H111(3. 1101{933H0, 
11TO TaKHe yHHllongpmse' nygicH moryT cymecTaoHaTh, ogliaxo ycnomui, He06- 
xogllmme gall HcitmageHHH B.1111HHHH aaxgammaemmx anexTponon Ha HORY1 npo-
cTparmTHemtoro aapHga, Taitogm, 'TO itameTcH manosepogTnizm B na6opaTopnmx 
HCHESTalM51% HCH7110 11IITI, naitonneHHe 3T11% alleKTp0HOB llpHI1111p0H31% HHTORCHBH1,1% 
llygitax HmcoitoanepreTHgemoix HOHOB, T. e. gall llygicos, Heo6xoommx B HOHHOM 
gimraTene. 

3axBaT alleItTp0HOB HOHREIM Ily1IHOM Harming Ha HMHTIBCRIAX nygitax. 
HellocpegeTgenito Hoene intniagumg Ha6moganoci, o6pa3oHamie impTyanr,Horo 
amHTTepa B nencitameHHom ymnionsipHom nrixe. Bo spew' aToro nepHoga 
Hp0HCX0):IHJIH KORe6aHHH HOHHOPO Toita t  gacToTa KOTOpbIx 33BHCIIT OT BeaK1MHIS 
°TROD:WHIM (V / 2 x0). IIpeguonaranocs, nTo 3TH itone6anllg CB11331111 C itone6a-
H1151MH 1107103KOHHR B npocTpameTHe H cymmapHoro sapmka mipTyanalloro DMHT-
Tepa, HrogionkerocH o6naitom npocTpaEcTHeHnoro aapmka. Hoene aToro Hagan', 
Horo uepHoga Haxonnemie aaxsagemmix anexTpoHos 31p31BODHT x nocTenenHomy 
yllanirgeHmo HoirHoro Toga Ha mHmeHH H B itoHermoil cTagilli HaitonneHHH 
• pagnansHomy cacaTillo llygna. Bpemll, Heo6xogHmoe Ansi aaxHaTa anexTpoHoa 
B HODYPIOCTBO, gOCTaTCPIHOM 	06OCHO11OHHH HODHOPO upoxomikeHHH HOHHOPO 
nyuca, cocTaBageT —1 xcen. 

lipoxoggkeHHe HoHHoro nygna gepea o6naito saxsageHlimx anexTponoll 
collpollontganocb xone6aTenbmaim SIBROEHRM11. IInaama, cocTogrkkaH H3 "[pone-
Taiommx HOHOB H saxgagemaxx B 06nacTH notmoro Hyrum anexTponoH, o6nagaeT 
itone6aTensHoft HeycToligimocTmo. HamepeHHait gacToTa xone6aimft 39BHCHT OT 
BOJIH,IHHIY OTHOMOHHH (17,V2 /x1). OikHospemenHo C nosnmeHHem icone6aHilli mama 
llygox Hagm:mar CBOTHTLCH. BbInH paccmoTpems paamepw H cDopma cHeTmllertcg 
o6nacTH. ClleitTporpatiurgemmitallanHa caegeHHH noitaaan upitcyTcTime B enexTpe 
.111EHHA Cs I H Cs II. 

Bun uposegeH altanHa aneprim HOHOB, nocTyllaimmatx Ha mlunema. llpl 
OTCyTCTBHH icone6aTeammix nporkeccoH B RycHte aTII HORN 6117111 npaRTHgecitit 
moHoaHepreTHgrmi. Haamme gone6aHltik B urine itpliHogHT x pacumpeHmo 
cllexTpa IIo aHeprHH. HeitoTopme HORN HmeioT aneprmo, 5onmaym HcxogHott, 
ikpyrHe —mem:aryl°. BoimHx czygaux cpeAnHA ypoilem, aneprHH ymeHmllaeTca, 
B gpyrHx — He OTRH43OTCH OT aneprHH nygga llpH OTCyTCTBHH xone6annii. 

gag Hccamkosanilli HonHoro arum H ananitaa icone6aHHA HcllonbaoHanocb 
aompaposaHlle a7IeKTp0HHIYM nygom. lipegnomell mexanHam, 06SHCHRIODJ,Hi3 
itone6aroall, cHegemte Hyena, grim:wpm° H ymeHunemae maeprmi HOHOB, 
a Taxace Ha6moikaemme ont.noHemag amigHpylomkero anexTpollsoro nyga. 

IIpegupHHHmanHci, 11011BITIM o6HapyigHTL itone6aimg C anexTpoRHoti unaa-
menlloct gacToToil. Taime llmcoxogacTomme icone6amag He 61,llm Hai:wing 
B kirme upit Hanirgiin itone6anHrt, millaanmax c apemeHem uponeTa HoHoH. 
Oimaxo 6u.na o6HapygteHa penaitcarkllomiag mogynsigHH itone6asHfr H upegno-
meH mexamum g.1131 ee o6T,HcHellmg. 

B axcllepHmeHTax c miulleHigo, HaxognmelicH UO) «llnaHaionium» noTeH-
HHanom, Ha6niogancii cTarmonapHiall llygoit YI3 HOHOB 11 anexTposos upit OTCyT- 
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CTBHH HOJIO6HTOJILMIX nponeeeoH JI1060T0 BITJ a. ,R1131 	 pe3Y7113TaTOB 
Ha6nlo7{eHnfi npegnoncen mexamiam nponecea, Haaeanamit «gsyncomnoHeirramm» 
anewrpoHamm nponeecom. 

3Hcnepumemm, pacemoTpenHme B gaHHoti pa6oTe, Ha=lecTseHHo xapaxTe-
pH3y1oT nponeccm, HoTopme, HecmoTpH Ha CJIOHIHOCTb, gonycHaloT BOTHTIBCHH 

060CHOBBHHEIe 0610ICHOHHH. Ho cnegyeT rIHTLIBBTIa, "ITO geffeTBIrreJILHble yam-
BEM pa6oTm 3111X HOHMIX H anekerpommax nycntos 6ygyT HeeEma oTganeHHo 
HaHOMIIHaTb yCJIOBRA gaHmax 3HenepHmeTeros. Hommy DTH aHenepHmeHTLI 
HyntHo pacemaTpHeaTs He C TO.IHH apeHHH H337,1BIIHH °TAO:IMMIX HaneHHil B Jra6o-

paTopasix yCHOBHHX. OHH gOdDitHES 61X173 HCHOJIb3OBBHIA gJIII pemeETHI onpe-
AeneHnoro Hpyra Honpocos, CB513BMILIX C nosegeHHem mlipOKIIX nyintos npH 
pa6oTe inniraTenH B peanlArmx yenolnulx. Bo Heex ouncmHaemmx B Hamm:nen 
pa6oTe anenepHmemax rnartHylo pone HrpaJIH nponeeem HaxonneHRH 3axHatten- 

BTOpIPTHESX DffelapOHOB HJIH npegoTHpaukeHHH HX HaHonneHHH. 
3TH agewrpoHm enegyeT pacemaTpHHaTh Han HeH3 6eammift cbaHTop HpH 

3Henepumenrax B na6opaTopHmx yCJI0131111% C DIFIpOICHMH nrinamH. flikame Horga 
HcHyecTHenno BBOAFITCH gononinmenEHme anerrporm, HaH6onee 130pOSITHO 067351C-

Realm noBegeHHH Beero urine HaaHmogefroTHHem mencgy HOHaMH H neemH aneH- 
TpoHamn, ICalt 3axsatieHammn, Talc H HCHyCCTBOHHO BBOAHMLIMH. ,Ilomariappo- 

Igaa ponr. B HeiftTpannaannn npoeTpaHenteHnoro 3apaga upll DTOM npHHagnenum 
e axHalieHamm 3aexTponam. 06pa3oHanHe DTHX 3a2cHagernimx oTpiTgaTeneHmx 
gaCTHlk, MX HaHounerme H eyineemoBaHHe B o6naeTH, qepe3 HoTopylo HOJIHCH121 
npotiTH ROHM, HenoepegcTeeHno CBH3DHO C HaJIWTHOM B onpymaroinem npocTpaH-
CTBe aTOMOB OCTHT0,IHOTO rasa H orpaHTETeHnocTmo pa3mepon o6nacTH, 
B HoTopolt nominal HaHananHamen 3axHageHRue aTIOHTpOHLI. Bygyr JIM DTH 

YCJI0BH51 COXPBMITbCH H npn HO'ITH HOJIHOM Haxyyme HOCMHTieCHOTO npourpaH-
crea? CyrneeTayloT JIM expanse, HO BaHIHHe ;Ian pa6oTm geHraTenH pa3JEETHH 
mentgy orpameHamEH pa3MepaMH na6opaTopaux yeTaHoBox H 6e3rpaawmailm 
npourpaHeTeom, B HoTopom DTH HOH11110 IIyTiHH 6ygyr IICHOJIb30BaTLCH? BygyT JIM 

yeTHHOBFIBUTHOCH Kone6aHHH IIOHHEIX 	 BO3HHICHIOIHIle upH npoxonnkeHHH 
Ex rlepe3 HonetiHylo o6nacTa C 3axHarierimmH anewrpoHamn, ocTaHaTbeH orpa-
InvieHnhimn no amnaHryge, eCJIH Hamm o6naeTH 6ygeT yeenTrumaTbcH go 6ec-
li011e,THOCT11, HJIH ate g1311)KeHlle nruta eTaHeT xaoTwnriam H "uncut HOJIHOCTb10 

pacnageTcH? BygeT aH yeTaHoeHnmeeen COCTOHHHO 6e3 Hone6aTenmaix uponeccon 
AAR HoHHoro H anemponnoro nraHoe, nonagaloTHHx Ha pacnononcemmo B6JIII3H 

minaeHs C «nnaHalornmvo> noTeHnHanom, coxpaHHTLen npH yganeHHH minnema 
Ha Bee 6onEmee H 6onemee paceToHnHe? Bee DTH Honpoem, HoTopme BO3HHHJI0 

npu npoBegeHH_H exenepHmeHroB B na6opaTopmax yCJI01311HX, AOTIMHEI 613ITb 

He TOJILHO BLISIBTIeHtl, Ho H peraeHm. 
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Heirrrparimagris HOHHbIX 

4. E. Ommep, C. JI. 3tt4en6epz, M. P. ICappu, P. P. Bpyap 

OMICIIIBELIOTCJI ancuepameana, B HoTopiax HpocTpancimenauti 3apx:{ In131innp•leCK01•0 
Erma HOHOB ge3aa HeitTpanH3yeTca aneNrpoHanta, "magma:am C Hepaci)epaa Hrma. B 1(011- 
ROA ycitopmonceit Gamma coagaeTca pacHpegeaeaue HoTeagaaaa, no3Bonaloakee 3axean,n3an, 
anexrponta 113 BaeraHero acTomanta H BBOnnTh 11X B BBIXOnninY10 KOHIly10 cTpyxo. 3a apaTepali 
HeiirpaalfaaHHH HimHaTo oTcyrcTage pacxoncikeHaa aoHHoro Hruta, BbIaBIBaeMoro upocTpaa-
cTeeanum 3apagom; upocintaa IMOINOCTI1 ToKa B pa3nHmsuax ceaeimax rryqxa 6fana amepeau 
Ball Ana carmea c asepaabnan 3.3eiTpoaama, Tax n 6e3 sax. Ilpegaaraicaca paainname mexa-
aaaasu 3axsaTa anempoHoa B neap:Hay, ofiecnegrusalorame anexTpoaamit Hermit c Tumor ow-
pocnao H rmoTHocnao, xgropme aeo6xoikaana gag HeitTpaaaaaHEnz ROHEI0r0 Hysixa. 

BBEAEHBE 

HeitrpanHaaraui npocTpaHemerrHoro aapsiga HoHmoro nymta npertcTaBnHeT 
co6oil camp° swum° npo6nemy 113 Bcex, cwisammix C paapa6oTHoit HOHHLIX 

gariraxeneil. VeneticHag HeferpanHaaHHH HcHnicrgaeT 06paTHoe BaallmogericTBHe 
Hormoro nysica C anexTpogamit gartraxenH, caramel. cTeneHE paitHananoro pac-
xoHaieHHH nputa H upegoTspantaeT HaitonneHHe aaptiga Ha Hopnyce neTaTens-
Horo annapaTa. HeitTpanHaaHHH noationgeT TaHnte upHmentris HoHume minim, 
nepBeaHc HoTopmx 6nnaoit K npegenbumm artarteratiim. 

B Haman:nett pa6oTe OMICLIBaeTCH meTog BBeAeHlIfl 331eItTp0HOB B Hornig 
nyHox C ero nepHcbepHH, Hcionormionplii upo6nemy nonagaHHH Erma Ha aneit-
Tpogia acTormanta aneHTpoHoB. )31:legeHite anempoHoB C neprateprat Erma 
B co-Hamm:EH c HeityecTaenHo coagaBaemmm mexartHamom aaxBaTa 8.11eKTp0HOB 

cf•awrivieCKEI 1103BOJIHeT 	 perynHpyemmii BHpTyanbamft HCTOrIHRIC 

aneterpoHoB BayTint HOHHOr0 113Puta, 'ITO MOHMO 30:11(DeKTHB110 HCE10311,30BaTI. 

gaa HeitTpannaaHHH nonoiratTe.nanoro npocTpancTaeHnoro aapHga. 
CHaiana gaHo HaRecTBeHHoe ouricaHHe Taxog cHeTemm HeriTpanHaartini, 

3aTeM npuBogHTcH meTog aiteneptimerriansHoro HecneitoBaHHH acgeHTHatioeTH 
HeitxpanHaagrat H nonyernitie peayJIbTaTaI. Bropax pa6omi cogepHarr 
peayasTaTm H amBogri ananHTHHecitoro HccneitoBaHHH yupoluieratori mogenn 
aneitTpoHHoit JI0By1HHH, ‘ITO nomoraeT HOHHTI. CIM131111eCHHe nponecem, npollexo-
gtniate upH BBegeHHH 3JIeHTp0HOB B HOHHIal HyrioH. 

3BCIIEPIIMEHTAJIbHOE IICCJIEAOBAHHE 

ripBBownlble B HacTosirgeit pa6oTe garatme nonriertm uprt axciteptimemax 
c Hormoit nyantoft H anempogamH, HorquirypartHH HoTopmx 6una oupegeneHa 
C nomontmo yeTaHoinut gni! mogenHpoBaHHH TpaeitTopH6 -Hamra. HeitonsaonaHlle 
TaHOcI yeTaHoratH npH HorteTpyHpoBaHma HOHIMIX nymeit onHcaHo B pa6oTe [11. 

CHeTema otopmHponaratH cocTosunati 113 HomiaaTopa H cltoHycHpyio-
inero H yeitopsuontero aneitTpogoB, reomeTpaHecHn nogo6Ha aneitTportHoft IIyIIIKe 
HXL■103 25-B», 'impart yam goeTaTotato xoporao HayHeHa. OirrrigeeHatt CHCTeMa  

254 	 B. Herimpanuaatfus 

aToi nyinitH rtpH pa6oTe C HOHHLIM nyrniom micas' Hie, Hatt HpH pa6oTe C anexTpoH- 
HbiM  

B HamecTBe HoHHaaTopa HCII0J11,30BalICH nopHeTrai BonaOpam TOJIIHI4H011 

0,1 au, aa HoTopmm paameinancH HCTOIIHHH Hearn'. Ho ()own HomanTop npeg-
eTaantin eclieprigecitHit cermenT gnamexpom 1,7 C.X. flamepeHHH noxasanH, rITO. 

Tartan nyinHa o6nagaeT anonHe ygoaneTBopmenaHrimn 01ITHIleCHHMH xapaH-
TepHenntamH. OHa o6eenetninaeT cxogHinlifteti nytioH c nannutaptimm HOTOHOM, 

T. e. B HoTopom TpaeKTOpBH HOHOB He nepeceittuoTcH. MHHHMaJILII0e.  

cagenHe Hyrum HHameTpom —0,58 CAL HaX0AHTCH Ha paccToHHHH —1,02 c.>w 
OT amitormoro ce -Herritsi aHoga. Ainutarail «amnion» nyantH o6eciteHrtaaeT gocTa-
TOTIHO mecTa HRH yeTaHOBIM anempogoB, 3MHTTHpylOIHHIC anempoina, B 06JIaCTH, 

rge nysox nH6o enie cxogirrcH, art6o HmeeT mratHmanLEmii gHameTp. BugHenan-
Hoe H HamepeEmoe B mime ariwierine HoHHoro nepBeaHca pampa 2,79.10 -9 . 
ITHeno aapHiton, nonaAaronatx Ha aHog, COOTBeTCTBYeT He 6onee 0,1% HOJI110- 

ro 

Hp0HeCC B Taxoft Hyrum B HepBOM HpH6TIHHieHHH MOH010 VIHTaTb allanoriva-
HLIM npogeccy B npocTom itHoge, rge Horn:alit Hymox uoCTynaeT B 06.1IaCTb, CB0- 

6ogaym OT npruicatternmax anewipitHecHrtx Bondi. B 3TOM eny-Hae paexonsumniert 
HOHHIA Hytiox 6ygeT HMeTI3 npHmepHo Horurieertylo cliopmy, o6ycnoanerniyi0 
o67,emirsim aapHitom nrata. Bocitonsity irepBeaHc riy -HHa anarameniato Fume 
npegenaHoro artarierami, 'imm HaneHHH,Hait,HatipHmep,«aaHpywBaHHe» (noito- 
poT) upnca, HCH.11101a1OTCH. 

IlonotiurrenaHmii aaprig ',MOTH 11yrIlta, pactionontenuoii aa arrepTypoit aHoga,. 
HnityratpyeT oTpHitaTenizamil oTo6paHteHrimil aapsig Ha nligeBori nosepxnocTir 
aHoga. B peaynhTaTe Boma:man anempariecHoe none c oceadi cocirammuouteri, 
HoTopoe yettopHeT HmeicatmecH B npute aneierpoimi go OTHOCHTOJILHO BNCOHOA 

cHopocTH B Haupanneram noToHa HOHOB. Taitasi CHCTeMa paccmaTpHaanach Halt 
B03MOSHHOe epegento HeitipanHaartHH HONHOr0 nyHita. llpegnonaranoca, ‘ITO 

HIIHteHHHH anertTpoHoB, Heo6xoitHm1Ix gn31 HefripanHaaitHH B Taxa cucTeme,. 
6yiteT acDcDeHTHBHoft, eenli pacnonoaulm HonmteBp° HaToitHyro HHTI., 3MHTT11- 

pporgyio aJIeKTpoHrl, Boxpyr HOHHOr0 nputa. AHaJIH3 TaHoro yarpofteTaa 6bin 
uposegen C nomonwo moitenHpyionteil yeTaHoBHH. OitHato oHaaanoca, 'ITO cHna, 
c HoTopa' aro6pancenHoe none gelicTayeT Ha anempoBit, amariTitpyemme Honb-
geBram HOTOTIEGIHOM, Hanpaanena no rparmite nputa, itpaHem TaKIM o6paaom, 

113 alleHTp0HOB 01137:mazer' o6onaHica, itmaityntaHca Bitona OCH 'Timm co ow-
pocTmo, mHoro 6onameit, -Hem Tpe6yeTcH gag coal armit Heo6xognmoro gag HeR-
TpanHaarani npocTpaneTaeHHoro aapriga. 

Caegyrantari nonmnta 61.Ina nocatinieHa Tomy, ‘rro6m yMeHLMHTB B3111511111e• 

oTo6pameratoro nona aapHita Ha AHHHteHHe amHTTHpyemmx anexTponos nyTen 
oena6neHHH °cased coeTaramonieil aneitTparteettoro nonH B npute. 

B6nH3H cymerniti HOEMLIA HyrfOK oxpyHtancH nposoitainxm imumaigpom. 
Taxoft aneirrpog o6ycnoBnxBan nosiBneHHe pagHaasHoil cocTaBnynonteil oTo6pa-
Hcelmoro Hong, cBstaaHHoro c aapsigom HoHnoro npnca, 6narogapH rtemY o en a6- 
JIHJIOCT, 1:T0J:10.7Th/10e none, HOTOpOe ripeamepHo yeitoprino DJIelap01161. C nomonimo 
mogenHpyioniett yeTaHOBRH 6uno Hartgeno,. 'ITO CHOpOCTI3 ajleHTp0HOB npH 3TOM 
cHHacanacb, HO oceBaH eHopocm OCTaBaJIaCI. Bee ente CJIHDIHOM BEICOH0f1 Ann 

HeihpanHaartHit. axcnepHmerrianbHaH nposepita eTpyitTypra itruca noHaaana, 
aneitTpormari o6ona(nta gBEDICeTCH anon". OCR HyrlIta C BLICOHOR cHopocTrio• 

H noaTomy HeT HeriTpanItaartHH npocTpaHeTBerrHoro aaptiga. IlpHmeneHrte ycito-
prrienbao-aamegnmenbHoil cHeTemm He gano HaHoro-n16o ynyrinieHHH. 

Cnej{ylou n uposepearadi attenepHmeraansHo npiantrat Ran o6Hage-
HatBaioniHe peayntyraTri, noaTomy OH 6ygeT pacemoTpen 6onee it0gpo6H0. (Dalt-

TH,leCHH genanach nomanta CO3):kaTE, B camom HOHHOM nrute peryinipyemmit 
BHpTyanbraiii HaTog H FICHOJIL30BaTI. ere B Ka'IeCTBe LICTOrIIIHHa 3.71eHTp0HOB, 

1101tHHTLIBaff anemponamrt H3BHe. 3TOT CH0006 1103BOJIHeT Ha6ericapb npiimeHeHHH 
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BBOAIIMMX B Hymcat 31101{Tp0A0B. 141111HHH Talt011 CHCTeMbl HeilTpanHaaHHH Man - 
Han HMIOCMACTBeHHO H3 peayneTaToa HccnegoaaHmil Ha moHeanpylonkeil ycTa- 
solute. HoH4)HrypaHHH 3110KTpoAos HOBOR 11011TpaHH3y1011441 'camera,' &Lila 
onpeAeneHa Ha ocHoHaHHH TO411MX Hamepemdi, uposeHeasrax Ha moHe.uHpylonkeii 
ycTaHOBHe H aneHTponHTHmecHoff Hamm C HmliTaHHeil HpocTpaHcmeHHoro aapHila. 

Ha 4)Hr. 1 HpegcTaanelni BeJ1114311112 Tem:manor), HpHnoncemnix s paannm- 
max cemeHHHx Hymica, H HoHam's' ameHTpogli, HpHmeHHaumecH B BTOM meToHe 
CMeEEMHHH HOHOB C aaelapoHamH. VA— OCHOBH0e ycHopmowe Haupaammle, 

(I) li r. 1. YcitopliTeamio-aameHaaTeabaaa clic-lama C anearrpolmoii aeasmaxeil. 

oripeHeasilonkee Beaumally Honttoro TOKa, coagaaaemoro HoHmaTopom H3 HopH-
cToro Ba1164apama. D— aamexamomee HanpmHeame, HpenlacTaylomee nape-
xogy a.aexTpoHos B o6lacTe ycHopellan a 6om6apHHpoince HaToaa. 3HameHHe 
VD ah16paHo Ha ocHoHaHlia HccneAoaaHnii, amalomaloraxx onpeaeaeHme Beziamimm 
upeHemr,Hoti HposogHmocTH (nepaeanca) H cTeneHH unpoancarma» Hplinoaceauoro 
1101114 B o6aacTa ycHopeHHH. 

3Ha48E034 VN H Vo COOTBOTCTBylOT HaupameHHHm, HpHnoncearnam H Haym 
caegyxmagm aneHTpogam, common:0'm aoayamy HMI aaexTponoa Ha nyTH 
HoHnoro Hymica. 3Hempolm HocTynaloT B o6nacTE. pacno.aomeHHH Herrrpaall-
ayloakero aneHTpoga, Ha HoTopuit HoHaa HoTem."Haa VD. 3TH anexTpoma 
EZ031e61110TCH Ho Beek ).k1131He noeyancm co cHopocTamH, COOTBOTCTBy10117MMH Te11110- 
B011 CHOpOCTH OMHCCH:11 C 311CHTp0HHOPO HaTo,Ha. B o6n'em caymae cpeHHHH CHO-
poen, HpeammaeT cHopocTL HOHOB B HysHe. 3a cmeT peryallposaam" HOTOH-
gllaaa aaexTpoHoe aaexTporna moryT aBoHHTbcH B nymoic HOHOB TaKMM 06pa3om, 
4TO 6yHyT o6HaHaTb HeHoTopo1 cpewleil cHopocTmo Hanpaa.nenHoro ABIMeHHST 
M1011E, HOHHOPO HoToxa. 3Ta HOMHOHMITa cHopocTH palma 11311 HOCTBTOMHO 
6a11axa H cHopocTH HOHOB, rrro Heo6xogHmo Ana o6ecnemeHHH HeriTpaallayloakero 
aapsma B Hyrace. 

anelapoimaH nosymita, HecmoTpH Ha BEM:11111010 HpocToTy, SIMIHOTCH HocTa-
TOMHO caoHonam HaaeHHem. HopmaaaHaH ee pa6oTa aaancHT OT muorHx napa- 
meTpos M, B 4aCTH0CTH, OT TaKHX, xaK HoTeHHHams aJleHTp0)10B, HOJIMIOCTBO 
asegeHmax B IIyilOK aneHTpoHos, Mx CKOpOCTb, TemnepaTypa HCT0411Hlta anexTpo-
Hos H peryaHpyemoe HanpHacemue Ve Ha auxoge. IlpH pa6oTe 3TH HapameTphi 
cHamaaa HplunamaloTcH cooTHeTcTepougHmri 311a -walla)", 0)1page:ream:am c nomommo 
mogemapylom,ero yerpolicTaa, a 3aTeM caenta lioAcTpaHaaloTcH Ho Tex imp, 
HoHa HapameTpm Hymica 11 TOKOB He Holta)HyT, mTo HeinpanHaaHHH gocTlir-
HyTa. IlonymeHHoe TaitHm o6pa3om B peayabTaTe axclrepHmenTaahmax Hame- 

pemtit oHoHmaTem,Hoe oirrxmaasHoe pacHpeHenenHe HOTOMMVIOB oHaaanoct) 
°mem, 611H31CHM x aHamemulm, oupegeHerunim "[pH Homonpa aaelaponHTHmecHoti 
BaH111,1. ByATIH oHHaawa HacTpoeHHoft, cHcTema ocTaHanacs ycToitmixaoil. 

Ha 4)Hr. 2 HoHaaama ogHa H3 Hepamx Horarmx nymeK , o6opyAoHanamx 
Taxa' cncTemoit aneHTpogoa. Paape3 Hymn" H HcabrraTenLHoti Hamepu gas 
Ha 4-)Hr. 3. B BepxHeil macTH HanaTaTemmoit Hameln,' ycTaHoaneH HogamHHoit 
KonJleKTop, HcHoHLayemmit Ant Hamepernm pacHpeAeaeHHH HaoTHocTH HoHaoro 
Toica B HOHHOM uruce. Blame HonneHTopa H HO cTopoHaM OT HoHHoro Hymica 
ycTaHoaneffil aHpaam, TeMnepaTypa HoTopmx HogAep)RHaaeTca &pima K Tem-
HepaType auvicoro aaoTa. 

4:1) H F. 2. Mogen', Bolmoro AintraTeng. 

HoHN co6HpaloTcH Ha pHH HoaI;eHTpmmecHmc Honeg, aneHTpoum — Ha 
HHHHHApffmecHHe neperopo7HH, paaHeamorgHe HoahHa. • IlepeH HonneHTopom 
HaxoHHTcH IrmeHcTaH ceTHa C maaoft n06oBoil EutorgaAbio. IlpHaoacemmle aaex-
TpHmecHHe HoTeHHHaam TaHOBM, 4TO Hp0HCX0HHT paaHeaeHHe HOHOB M 971OHTp0HOB 

H HpegoTapaukaercH BoaapaukenHe BT0p114H1IX allelapOHOB B Hommitnymox. 
HpH oupegeaeHHH HaHaeacargeir HoHcTp3THHHH aneHTpogoa HoaneHTopa H aHame-
Haft HoTeHHHaaa, "[pH HOTOpb.1% 6E140 6b1 HBBO3MOMIHO BoaapanxesHe BT0p114HLIX 

aaeHTpoHon B o6aacm ikpeitcpa HOHOB, BHOBb 661Ha HcHonbaoaasa Mo"kenHpylo-
Iraa yeTaHosHa. 

THHH-mHme pacupegeneHHH MIOTHOCTH HoHHoro Toxa B paaaHmrcux cemeHHax 
HymHa HpH HaJIMHH HeirrpanHaponAllx 311OHTp0HOB H 6e3 HHIC HoHaaaHra Ha 4)Hr. 4. 
IloTeHHHaam aaeHTpogoa paama: 

VA= 250 e; VD= 1.15 e; VN=110 e; V e --- 3 a. 

Ilonmati HOMIblit TOE( cocramaa 12,5 Jima, a Hp"' Ha.111:14HH HeilTpaHHaaHHH 
o6HE,11il ameHTporuniii H MAMMA TOR HonaeHTopa CflaHT114OCICH 61,111 paaeH IMMO. 
CaMoe AalmHee ce-meHHe nymIca, Ana KoToporo HoHaaaHo pacupegeneHHe MOT- 

HOCT11, HaX0AHJIOCE, Ha paCCTOHHEM 21,8 CAL OT MIOCHOCTH ycHopsnomero aaex- 
Tpo"ka, a ace ocTansuble pacnonaranHcb c HHTepaaaom B 2,5 CM. lipHaogHmble 
Hamume COOTBOTCTBylOT IIIHHCHp0BaH11:11M aHameHHHm HOTMEMaJlOB H HpyrHx 
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noompumaneemmoa7 Ape ,  
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npomoomameomomw acpngom 
Teopeauvem Roam/lima/Imo/a 41amemp nyma 

(1) H r. 4. Pacupeneneana HJIOTHOtTH Aormoro ToAa. 
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napameTpoB; mengaoes Julius paecTomme AO nomaenTopa. ,11aBnenne OCTBTOM-
Horo ram B cncTeme 6m.11o nopngIca 10 -7  XX pm. cm. 

Norge 3.ilemponia B nygoic ne BBOHHHIICL, ero pacxonsukenne 6LIno o6ycno-
Baeno npoeTpancTsemnam aapngom H naantmem pagnanwux cocTaBasnonnix 
TennoBoit CKOpOCTH HOHOB. 9T0 pacxoxigenne Hyrum 6uno pacctinTano, H name-
peurrue anatienan gnameTpa nynna xoporno cornacomsBanneL c pacReTom Ao Tex 

41) a r. 3. HaMepa Ana aeomYaaaa Ronnort nylon{ 

mop, Trona AnameTp urine ne eTanoBnaen 6thublue gnameTpa cennBcomposaanoro 
nonnenTopa. Ha eisne 60HWITHX paCCTOHHHFIX OT ityrintli HHOTHOCTL B 
Tope ymenbmanach, Tan Kan Bee 6o.nbman H 6o.ribman Aong HOHOB HyMKB nona-Aaaa Ha CTeHKH Kamer's'. Honaaammie ILTIOTHOCTH Tona 6iran noarienu nyTem 
npoBerkennn HJIBBH011 KpHBOrt trepea TORAH, C0OTBeTCTB3710IIIHe epegrinm 3narie-
MUM, HOgCMILITHHHEIM 	HOCHeHOBaTeabH0 pacno.noncermax noaerk. HaTep- 
Barna, Ha RoTopmx ocpeminzacs ILTIOTHOCTII Tone, COCTBBHHHH ~0,8 CX. 

HorAa B nrron /ran nefurpannaarknn BBOHHHHCI, anenTponm, gnameTp Humor° 
Erma C paccTommem no OCH H31.1eHMICH neanaiTnTeaLno. aro Bmeao mecTo 
17 3aKa3 Pk_ 48 

Bo BceM gnanaaone nepemenkennn noanenTopa, cneAoBaTe.mno, Bneinnee npoz 
fIB.HeHHe HOHOHCHTOHLHOTO .npocTpaneTBermoro 3apnika 6NJIO neffTpaart3oBano 
acbcpeRTHBno. Ha (ntr. 4 noxaaan gnameTp neitrpaanaoBannoro arm, 

C ywrom pacxosickernm nyrina BC.MeACTBHO Harnanna nonepernioil cocTa- 

Bamorneil Tennomx cnopotTeil. nonoB; 1  coBnagenne c H3MeperHalm anagennem 
AnameTpa xopomee. Onnano paapernaiornan enoco6noen, nonaerropa nacTonb-
HO HH3KB.1 ), 'TO He 1103BOHHeT uponeent TkeTaJihnoe .cpainiesne anenepnmen-
TaRb11.1.1% H TeopeTrugeennx peayabTaToB. XOTH HHKOBOe anarienne ILTIOTHOCTI1 

Tona B genTpe nyinta C yBenwiennem paccTonimn OT nyrann 6bieTpo ymenhumeTen, 
namepernmii norm& TOK (IIHOTKOCTL, nponnTerpnpoBannan IIo ea.:learn° nygna) 
ocTaeTCH HOCTOHHHIAM. 

Oar. 5 HHHIOCTPHPYHT BHHHHHe OTIiiI0HeHHH .  Vc OT onTnmanimoro 3Harte-
HUH,. Haionkero nanmenbmee paexorngenne nytma. C yienntiennem oTpirnaTenh-
HOPO anagennn Vc yBeanrinBaeTen H noTeannansmail 6apLep, noTopuit 
upeonoaeTh anenTporuz, vro6bi nonaeTb B HOHHLIA IIyiIOK. IIpn HTOM Bee menune 
H mensum BReKTpOHOB uonagaeT B nrion, o6nnni TOM noanenTopa CTBROBHTCH 

noaommenmulm H nonnmit nyrion pacxoprren 3a egeT yBearmennoro npoeTpan-
CTBeHHOr0 aapnga. C gpyroil eToponm, itorAa noTeraknanbabiti 6apbep CTBHOBHTCH 

menbrue (noaosnnTeasnoe oTnaonenne Vc), yxyAraaeTen aaxBaT anenTponoB, 
Ha nonaenTop nonagaeT 60nhnie anenTponoB, nem HOHOB, H nynon enoBa pae-
X0ARTG.F1 3a e ,aeT TIOHOHMTeHhHOTO npoeTpaneTBennoro 3apsirka. 3T0 HBHeHIle, 

BeponTno, nono6no HalIeHHIO o6pa3oBaunn a.11eKTponnoil.06o.norntn, 0 noTopom 
ynommlaaoch 

•B5anan ouramaHhHoro 3narlea8n Vc nmeeTcff o6nacTL 6apbepnoro noTen-  
ntraAa, xaa .noTopoll eymmapruaii TOK nyrnta ocraeTeB npieBrilm, a paenpeneae-
rle' IEHOTHOCTH HOHHOTO Toica mmenneTen He3HaMHTeHbild. 9T0 nona3mBaeT, 
'ITO Vc •  HO RBJIHeTCH 06wanhim 6apLepom, Ban npegnogaranoey;, a Haawalte 
aapsina nonnoro IIygxa B noByini(e H Ha Bmxone 'Irma BHHHOT Ha ;pi-memo) 
OHeKTp0HOB H TOM. AeffeTBETensHo,. ecan . 11eT HOHHOTO ny=ma, aaenTporm 
113 .11osynam He yxorkBT. Bo3momno, MTO ROHM, nonngaionnie anexTponnylo 

1) Blapnua noneA AenonLeotannoro cenAnonnpoeannoro nonneATOpa timbinord eenana 
Ana nynna,, mconeAcleanaoro B aTo# pa6oTe.-- Hpum. pee. • 

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



Peopownupp=7/1 UONIald 
Vc= -478 

-8 -S -4 -3 -2 -/ 0 1 	3 	S 6 
I AV, 

Peoynomopparou aneempolmoal 
mos 

Peoimomurmigai uommal 

Pacvnomme am uommuxo flows 

1 
06nacmo immempu I/Yampa/op 

Hetimpartuatuftua UOTilibLX nyuxoe 259 260 	 B. Heiimpanuaatius 

  

nosymicy, o6pa3yor csoeo6paarmar gHog, BLITFITHBall TOM camsna Heo6xogiumat 
anexTpommalt Tox. OHHHHO gent() ycraHosneHo, 4TO nepexog HOHHOTO nyma 
OT HetiTpaBH30BaHHOTO K HerteilTpanHaosaHHomy COCTOSIHHIO moateT 6BITB ocy-
rgecrsnert aa cger OTHOCHTBBLII0 manoro nameHeHmi 6apsepHoro noremmtana. 

tI)a r. 5. PacnpeaeneHHH 31HoTHOCTH Hormoro Tcata H 3aBHCHHOCTE. 
rwaHoro Toica Hyuca OT A VC. 

B gpyrom axcnepHmeHre, smitonHermom Ha HOHHOM nygrte c anexTpoHamix, 
6sra npmnonteH noTeHgHa.n memgy yripasninonatm anexrpogom, ycTartomiermilm 
'Ha suxoge nygita H3 HmtraTeq#, 'H. Ormyntaromrtm npocTpaHcTsom. PeayabraTar 
aroro artcnepHmeHTa npHsagema Ha clmr. ripHnosterine HOZH, aamegamorgero 

I 	I 	I 	I 	I  

	

-5 -4 -3 -Z -/ 	—3 4 5' 
1/1,8 I 	" H  

Peaynamappou4ud onexmpomfbai 
mog • 

,t9a r. 6. PacdpegeneHHH nnoTHooTH HOHHoro ToRa H aaancHmocTi. 
peayaLTHpyionkero Two )1r/1m OT HoTeHHHaJia H o6.nacTH Apek5a. 

HOTOH aiIeKTpoHOB OT HOHHOR nymxH, ITHBOHIIT K TOMy, gTo nygort nperepne-
Baer nonHoe pacxostgenHe, csnaaHHoe C npocrpaHcrsemmam aapsgom, H cym-mapHarit TOW o6ycnosammercH TOBBHO HOH3MH geaHH. HanonteHme HOHH, yoto-
pmomero anexTpormt, Taroxe srammaer pacxontgeHHe nruta, a cymmapHstft TOW 
CBHHOTOJILCTBy0T 06 n36brrxe anexrpoHos. 3TOT artcnepHmeHT HCHO nortammaeT t  
4TO anexTpormt yMeabmaloT pacxonmeHne HOHHOTO nygxa MOM npri 

nx otopocrs °germ 6.art3rta K CKOpOCTE HOHOB, nocxonsity ycitoperute to 6onee 

BbICOKHX cxopocreff B o6nacTH gpeitcl)a (sumrsaemoe npor(onsHum nonem) peaxo 
yxygmaeT HeiTpanH3aLIHIOC RpoMe Toro, BTOT axcneplimeuT HBRHOTCH xoporaHm 

nonTsepncgeHHem Toro, 4TO HeilTpanHaarmx 83 cpegHem# 6rana gocTHrHyTa. 
Bce npegragynkee xacanocb 011HCHHHH adAexrramoro meToga ssegeHHH 

anexTportos B nygox HOHHOTO mmraTexa H perymposaHHH MOTO npogecca. 
RpoMe Toro, s na6opaTopmax ycnosmix 6mart Hccnegosama cmeraaHHue HOHHO-

wierrposafae nrutH, xoTopme small HerrTpanHaosarmsri asemarda aapmr 
xta Hamm, pasHati 40 Hagananum grtameTpam Hy' Ka. 3TH Hccaegosamm 6ygyT 
nuogonntensr, c •em gTo6ra 6onee TrgarenaHo paao6paTscH B uportcxoganmix 
npogeccax, npoaHanHarmosaTsurcTemyH pacupocTpaHHTI, peaymTaTm Ha HOH- 

31M0 Hy41{H HMI% 4:lopm H 6onee BMCOKHX nnoTHocrein TOKa. 

TEOPETWIECM411 AHAJB13 

1Pe3ynsffaTu axcnepHmeHTansHmx Hccnegosamiii, ortlicaHmot Emma, norm-
aanH, 4TO HpH COOTBOTCTBylOIEWM ssr6ope Itopmsr 06HaCTH, rge ynasmasarorcH 

DHOHTpOHLI, H npasmisHom nog6ope HOTOHI111320/3 anexrpoma moryr yxoTatTs 

113 am:137mm B HOHITMit Hy4Olt B xonngecTse, Heo6xogHmom gas HeitTpanHaaram 

tD H r. 7. PacripemnenHe HoTeugHaaa HAom, OCH 

110JIH npocrpaHcTsermoro aapxga aroro nyuta. OgHaito anexrportm ssogaTcx 
nosynnty C neprxileptH, a nommaroT ee C Topna; H3-3a norennHansHoro 6apsepa 

B KOHTIO nosy:arm ee TIOHHHalOT Tonsxo anexTporna c HaH6onsmeil aneprHeir. 

B ATOM paagene cgenana nommta061,51CHIITS Te CI)H3H4OCKHO nporteccu, HOTO-

Tao lIpHBOHHT x H36.1-110/IaBBIHMCH mmerumm B 3HORTp0HHOii nosynnte. 
Haze Hcnonbaosanu peaynsTaTra parka pa6oT, C nomommo KOTOpMX nento 

ILOEDITI3 mexammx npogecca B o6nacTH aaxsaTa anexrpoHos, Hp/mown:Hero 
HeirrpanHaarant nygita. Ann raturonnemm csoeft 3agarm nosyguta gonsma 

yIkOBBOTB0pFITb IkByM Tpe6osampam. Bo-nepsmx, anexrpoma, ssogHmsre 

B nosy:arty gepea 60xospo nOBepXHOCTI, HOHHOTO nynta, gOnnafhl 6LITb °TRIM-

Herm Ha 6onsmoil yron, Tax Trr06ra aHannTenbnag gacTs ax Hmena sexTop 
-poem', Hai:mai:mammal nog yrnom 45 °  x OCH nynta. 3To npHsegeT x o6pa3osamno 

Heo6xogHmoro HCTORTEHH3 TOHHOBBIX anotTportos, pacimegeneranax nonepert 
naosmoro nygita Kart pua BHyTpH JIOBymKH. BO-BTOpMX, HOJIHIHM cymecTsosaTs 

(cooTseTcTsponme pa3HOCTH TIOTOHHH3HOB Mexigy nosynntoil a BROMIIHM nymom, 

ntoToprae 6u perymposama HOTOH. 3HORTp0HOB TaK, gro6br ocymecrsnanacs 

Heihpaarraarmn aapaga a Torta nynta. 
Ha clam. 7 nortaaarga OCHOBHLIO HOMHOHOHTBI CHCTOMBI: 062IaCTB yotoperma 

norms, aamegnmorgaH o6nacTs, o6nacTs nosynntH, perymmyemsdi noTernm-
ansinat 6apsep II sHeraraat nygort. 

17* 
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3mummep amwmpoHns ,  

Snegmpomwe 
oo:namo 

• HOHH6 

rfiall1,140 nomeiNuanbHod 
nagyatxu 

IT H r. 9. Pacceomne 3newrpoHoB npocTpaBcTBeffamm aapagom 
H BO3HHHHOBeHHe HapacTaionopix MeHTROHHLIX Rone6aimil. 

fletimpanuaaqua uortroix nyuxoe 	 261 . 

Mime pacemaTpHsaioTcH Tian mexarmama OTHJI0HeHHH 3JIeHTp0HOB H Ant 
aHanH3 HapameTpos amxogaoro HoTeHHHaahHoro 6apLepa B 3313HCHMOCTH OT pac-
upegeneHHH 33.10HTPOHOB, TemnepaTypu H ygeaLHoro Hmnyabea HOHHOr0 Hy=ma. 

PertancaquJ eeoOuncbtx 6 nymoic daelompomoe 

anexTpoHm, BT/IHyThle B HOHHbIfi nymmt, upeTepuesaioT OTHOCHTe.TILHO mazer 
CTOJIKHOBeHHA C paceeHHHem Ha 60JILDIlie yram BC.TheACTBH0 IIH3HOR ILTIOTHOCTIT 
HOHOB B Hyuce. OgHaHo HocaegoaaTeaLame gEteTaHTHble HaaHmogeitcnam C pac-
cemataiorgHmH HeurpamH, Hamgoe H3 HoTopmx co3gaeT crtienb maHoe omnoaeHlle, 
moryT gam aameTHoe o6Hkee omnoaeHne. taro npHHogHT H pe.naHearum (Hepexogy 
OT HanpaageHHoro pacHpegeaeHHH cHopoeTeit H CT3THCTH4eCHOMY) HcaegcmHe 
3Ha0niTenBHo 6ogianero ce .geHHH paCCeJIHMI Ha magme yrabi H Bin:111MM 1104TH 
Haacgoro pacceHHaiomero gewrpa, pacrioaomeHHoro B6JIH311 TpaexTopHH. AB& 
gpyrnx BO3MOHSHIIX mexaHH3ma oTHHoHeHHH, HOTOpMe HpHmenwreablio K paccma-
TpHHaemoil 3agaHe paHee He HccaegoaaaHcb, cnegyiorgHe: paccemme HpocTpall-
ememnam .  aapHgom H paccemme 3a C'IeT Ho36yHtgeHHH 3aexTpoeTaTHITecHnx 
Hone6aHHii. Bee TpH mexaHH3ma paccmaTpFmaloTcH HHHte. 

Cmoducuoeeitua c paccestuuex ua Jumble wit& 

Heo6xogxmo, 'ITO6M OTHJI0HeHHe HameHTliposaHmax 3JIeltTp0HOB tpoHexo-
Tomo 3a HpemH, paaHoe HnI meHLuTee HpemeHH HpoxomgeHHH HOHa riepea 
Hosynmy. ECJIH 31'0 yCJIOBIle ygortnemopHeTcH, Hanwaft HOB 6ygeT cm:1p°- 
BOH-qaTbefi °ARUM alIeHTpoHom. 

AJIH BbItIHCJIeHHH apemeHH OTHJI0HeHHII t D MO?KHO HCHOJIb30BaTI, HeCHOJIbliCO 
3HgommeHeHHoe ampameHlle, upliBegeHHoe B pa6ore [2]: 

tr, = (8 nncop: In A) - ', 

rge n — HJIOTHOCTIt HOHOB; 	— CpegHliff cHopoem 3aexTp0no3; p o — upx- 
Heamimil napameTp upH OTHJI0HeHHH Ha 909 ; A — oTHomeHHe Hoporosoro nava-
meTpa p m  K npHHeabHomy HapameTpy HpH oTHaoHeHHH Ha 90°. floporomm 
HapameTpom B pa6oTe [2] HB.411eTCH Ae6aesciatii pagHyc 3HpaHnp0saHHH. OgHaHo 
110.7I11 upocTpancTnengoro aapnga, nrnrimarom;ffe onenTporar B norengnanbnyza 
nosyrarry, 6yrkyr CHHHiaTIa 3Hpamapponkee B.IIHHHHe B COOTBeTCTBHH C o6o61gen- 
nori reopneri Ae6ag — Xioratena [3]. Bngnmo, nan60nee peanbnoe noporom• 
3narrenne gonnuro onpegennmen no anagornn co 3narrennem, BrApannma gang- 
pacenapom [4] npn anann3e <43HeagmAx» H3aHmogetiemilii. 3Ta Torma 3perm5 
HpHBOATIT K BbI6Opy B Ha'TeCTBe pm  MeHSHOMILIX paccroamaii. 

Ana p o  6mao HoayHeHo 3 HarIeHHe 0,7.10-9  au, XOpouio cornacyKarkeear 
co eTpyHTypoil 3.7Ie1TICOOHHLIX o6on0rreg ge3nn. llpn nom 3H340H1414 6YJEkeT 
IlMeTb mecro oncnonenne 6onee gem Ha 90° Bcnegcrsne BO3PaCTaHHH 341(1)exTlia-
H0r0 3apHga HoHa HpH Hp0HHICHOBeHHH 3HyTpb ero 3.4eHTp0HH13.1X o6onowx. 
Bonee panHorranBno HpHHATI. gm' P o  3HatreHHe 10 -9  cx. gaff ygeasHoro 
Hmuyabca 7500 ces, HageHHH HoTeHHHaga HoHHoro Hyrum OT HmxogHoro 
HoTeugHana Ha 10% H HJIOTHOCTH 43.CTHII B Hyrum 5•1010  c.nt -3  BeawTHEa 

1 Juccen. taro B 10 ÷ 100 pa3 6ogbuTe HpemeHH HpoxoackeHHH HOHOM HoTeH-
lkilaJlbH014 noByrann HpOTIDlieHHOCTLIO ^-'10 II 1 JILJVt COOTBeTCTBeHHO. Hyrem 
coomeTemylomero Hog6opa napameTpos BeJIH414H3 t D moncer 6arrb crarncerra 

acenaemoro 3naNienlin, ganpnmep 3a owl. CHIPHeHHH nagegnn norengnana 
upnmeprro B 3 pa3a. Ogualio 3TH Or emcn HO nopngxy BeJIWIHRb.1 norca3Bmaror, 
4TO mexamdam pacceHHHH Ha maame yram JIHMI• C 6onEaroft HamacHoti mown 
0 6.135ICHHTL HOJIHOO OTHJI0HeHHe 3JIeKTp0HOB, nozopoe goon HO amen, memo 
B nonynace. 

262 	 B. Heampanwaziusi  

MOHSHO TaHHQ paccmarpnEarb CTOJIHROBeHHH anexTpollos Apyr c gpyrom 
HO HeaHHHHa tr, B ATOM carme oxasHeTcH erge 6onragek, nowromy Tarroil mexagnam 
.gan o6aoregernta ga6nrogaemoro gsneann erge mei:Lee npnemnem. 

Pacce.rume a.aenmpowle npocmpancineetutamt aapahox 

Ha (tor. 8 noltaaarrm ornocirrensnoe pacnonomenne H pa3Atepm anurrTepa 
3JIOHTpOITOB IIO OTHOMeHHIO K HOHHOMy .  (Dnr. 9 gaeT HpegcTaaneHHe 
0 BAHHHHE gayx gpyrax mexamllamos Ha gBIDICelikle alIeHTp0HOB tzepea HOTeH- 
EkHaJITAIYI0 nosynnty. rlepBLIrd H3 BIIX OTHOCHTCH K CDopme anertrpntremoro HOJIH 

H r. 8. CpaBEHTeamme pa3mepm aneHTpoHnoro H noaHoro anntrrepos. 

B6.7IH3H orpampleHHoro HpocTpaHerBenumm BapHgom amHTTepa ageHTpoHors, pac-
noaomenHoro pHgom C HoTeHHHaasHoti JIOHymHOH. HamPTHe oTpHHaTeabHoro 
HpoeTpaacTHeHHoro 3apHga B6na3H amnrrepa monrer coagaBarL allexrprprecHoe 
none C nomnonegroft, napannenhnoir o6pasyrompft non3rrumr. Hpome Toro, monnio 
ORCII)IaTb, 4TO KOHTypHBr nErrerpag anerapnriecnoro IIOJIH B oHpecTHoeTH o6pa-
3porgeft OT IIJIOCHOCTH 3mHTTepa T.ko maxogHoil IIJIOCHOCTH Hymta 6ygeT paaeu 

arm-germ° norengnana, cocramamorgemy 0HOJI0 10% OT Bageraisi noTeramana 
HOHHOr0 Bram. 3TO o3HaqaeT, 4TO agekerpoHm, npH6allacaionwecH H HOTOH-
pitany o6pa3yionwil, rge °HIT ;ABIORyTCH c 60JIee HH3HOR CHopOCTbIo, A0J171CHN 
6131J111 61.1 4:Imam -wenn YCKOpHTbCH B 3TOM paitoue aHeprn IIopHJ{Ka BeHHHHHat 
Ha3Barmoro Harerpaaa. licxogH 113 TIIIIII4HLIX allagemlii napameTpos, ilpine-
,gelmhix B Hpegmgyalem paagege, Hailgem, tITO HpemH, Heo6xoglimoe gaH Hpoxo-
mgeHHH 3aeHTpoHa OT 3mHTTepa )3V1 amxoguoil anepTypax, A0.11)1010 COCTaBJIHTL 
()KOZO 10% OT spemenn npoxontgennn nona. Hoaromy paccemme npocrpancrrien-
alarm 3apngom BIIOJIHe peaasHmil mexamum OTHJI0HeHHH aneHTponon. 
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Ko.ae6anue adienmpottnozo npocmpamemeennozo aap.riact 

CHOBa o6pamaricb x 4mr. 9, swum', tITO B peayabTaTe npoxontgeHHH anex-
Tp0HOB Hepea 06aaCTI3 HOHOHOITOHbHOTO npocTpaHcTaermoro aapima gonamo 
npoHcxogHTL HapacTame Hoae6aHHft aToro aapHga, npHaogrimee x pacceamno 
aHeprim. YCHOBIDI Taxon) HapacTaHHH moryr 6LITH nonyHeHai H3 artHeapHacBaH-
HLIX ypaimeHHH Hyaccorm, aToporo aartorm 111310T0Ha H ypaBlICH1131 Hepaapra-
ROOTH. ECJIH npegnonogurrb, tITO ace nepemermam BORIPIHRLI cogepataT amunH-
TygHant HoacHnorrieHT eax, TO TeMI1 HapacTamm amnaHTygra a monteT 6bITb onpe-
geneH H3 COOTHOHIell1111 

a = tocoe/o c, (1/o — (.02) 1/2, 

rge m — iaCToTa aaexTpocTanmecimx Hoae6armil; m e  II (0i — aneHTpoHHan 
H HOHHail ILTIa3MBHHMO aacTona, a yo — CHOpOCTB PLEDHORTHPOBaHHOTO anerapoua. 
1,13 aToro yparmeHHH caegyeT, 'ITO Boma 6ygeT pacTH HO amunnTyge TWILICO 
nprt HacToTax HHate naaameHHoii HOHHOR '19CTOTbI; npH paseucTbe BMX 'IaCTOT 
a 06parnaeTcH B 6ecHoHexmocm. 3TO oaHaHaeT, 'rro nacn. HimenmecHoit aHeprHH 
aaeraporma 6ygeT uepexogHTI. B arteprmo Hoae6aHHH alIORTp0HOB Off MeHbIllaa 
*men, B BOJIHOBOO naHaterure HOHOB C manor amnanTygoi* 0,411aHO B adICTBH-
TelIBHOCTH amnaHTyga, BeposITHo, 6ygeT pacTH :mum momeHTa, norm raamast 
J10.7111 HanpaageHHoti alleprHH anertTpoHoa He 6yiteT paccesma. Taxa' Hamog 
cnegyeT H3 asyx coo6pantermii. Bo-nepamx, aHanHa smarieTcH ogHomepHam 
H It0113 ,1HOCTB mHpaabl HHateKTHp0BallHOTO ny‘nta Hacnut 6ygeT,' HeCOMHOHHO, 

.11pHBOJIHTb x paCCeFIIIHI0, OCJIa6JIHIOIReMy Boally. Bo-riTopbtx, IIocKonbKy aHanHa 
SIBHHOTCH I111113 411HLIM, OH Hp11.1107ItHM TOJIBItO K manand BoamymeHHam, n npu 
aranaHTygax, 6J1H3HIIX K HacrialeHmo., 9TH abmogu HenpllmeHrmal. OgHarto 
noTepH anexTpoHamH game Hecxoabxra nporkeHToa aHeprHH nomonteT ax aaxBaTy 
H pacceamuo aa °Herm Hopontoe 'Tema. 

IlpHaegermale pac=IeTai noHaaama1oT, 	mexaHHam paccermnst Ha manme 
yrar" egaa-egaa cuoco6eH o6ecnermTb aaxaaT, B TO apemH Hatt gaa nocaegimx 
mexamtama moryT 6bub anoane 344eKTHBEILIMH cpegcTaarm paccertHHH aHeprHH 
anexTporma. Hpentge Hem nepexogrin. K caegyromeil TeMe, caegyeT aamentrb, 
'ITO TemnepaTypa anexTpoucm B aoriyante 6ygeT cHopee Beer° HOCHOIILHO Brame 
TemnepaTypra aMHTTepa H gOCTIITaTio HOCHOJILICHX aaeitTpormoara Ha HacTmry. 
PacHena TaHnte noltaarmaroT, 3IIBItTpOHLI HOHBI HHHorga He nocTHratoT 
Tenaoaoro pm:arm:team B am:137.mm acaegcnme Toro, 'ITO HOHCMITaHHOO apemH 
penaHcarmll aneprmt mnoro meHbme artcTpemananalx allatieHHil tp— Bpemema 
penaxcarmll cHopoCTII. 

O6paaoeauue netimpartbit000 uounom nrena 
c menaoeuxu avienmpoitamu 

Paccmarprmaemble B HacToHmkee apemg Hocm.wHecitHe nonen.' annapaTob 
C HOHHISMII Hmaraamaamm B 60JITAIIHHCTBe caynaes Tpe6yloT armaemait ygenbHoro 
Hmnyabca B gHanaaoHe 5000— 20 000 cen. IiHatEtial upegea onpegeaHeTcH 
MaJIOg 34431C.THBHOCTLIO HOHHISX HCTO'IHHHOB C HOBBFIXHOCTHOTI HOHH3aIIII311. 
3HaHerme BepxHero upegena ycranaanHaaeTcH HecHonarto HH/He aHatieHHH, 
coon'eTcTayromero HalBblcmgM cxopoCTMM nyxnta Ha arixoge, npn HOTOpEax 
aHeprim 'Irma npelnamaeT Heo6xogHmylo gaff ocyrnecTanemni nogeTa. aTOT 
JrHanaaon anaHercHil ygemmoro Hmnyabca COOTBeTCTByeT CHOpOCTFIM HOHOB 
50-200 is-Aileen. 3Heprim 3aeltTp0HOB C COOTB0TCTBylODAHMIE CHOpOCTSIMH ;maxilla 
COCTaBaSITI. 0,00785-0,0314 36. 3aexTpoHm '1pH HomHaTHoft TemnepaType pm) 
HMeIOT aHeprIno (mono 0,04 36, T. e. HecKOJILKO Brame Htenaemoti BeJIH'llum. 
KpoMe Toro, cHopocTH HX HmeloT cTaracTrmecHoe pacnpegeaeHlle no seem Hanpa- 
8.110111MM, Tait 'ITO OXIIalICAOHTISI 3aeltTp0HOB 61.1H0 613.1 HegocTaToxmo gJIJI conga- 
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cortaHHH Hx otopocTeil co cHopocTmo Roams. B 3TOM capme Heo6xoguma atTpex-
THBHaH 'DR:napalms no cHopocnim. lipo6nema coraacoaarum cHopocTeti Becbma 
caogma. Bo-neparax, Tpe6yeTcH 6onbmoe HommecTao aneHrpoacm, HoTopoe 
o6ecnetnmaror Man. IICTO'IHHHH Hpll TennepaType OROJIO 1500° K. Ha TaHoro 
HCTO,IHHHa aaexTpormi rancogra C 3Hepraleft OHOTIO 0,2 38. BO-BTOpHX, anexTporm 
AWDICHLI 6rarb #oxaantgenry> cpegninc aHeprHit HHHce ~0,03 ae, a 3aTeM cge-
awn' monoalleprentHecHHmH H ogHoHanpaaneHmamH HO gartnternino. ECJIH 6131 
H &ma paapa6oTana Texamta 4numTpanHH, TO JIHICIL manaH gong o6nrero =mum 
3aeltTp0H013 morga 6ra 6mTb Hcnonbaortarm. A ARYL HOBBITLIeHHH 3C1H133HTHBHOCTTI 
HCHOHIAtmaHHH amHTTep 3HeItTp0HOB gonateH 6ma 614 HMeTb cymecTaermo 
HemaxcaenaoacHoe pacnpegeneHHe. Tartyto cHcTemy TpygHo npencTaBHTb, a Ten
6onee oCyliceCTBEIT13. 

3ARJHOIIEHHE 

B aToil pa6oTe paccmoTpeHri mexaHHamm YHaBallBaHHH 3JIeKTpOHOB, C TeM 
HTo61.1 HOHLITaTBCH 061,HCHIETI• nonyHename artcneplimeHTaarnme peayabTang. 
CaegyeT nogHeprmyrs, VTO 3TH mexaHHamm IIO3BOJIKIOT onpegeaHTbJIHBLIb noprIgHn 

H anaaHs 11BaHeTCH npegaapliTearmilm B TOM cmucae, 'ITO He 6rum 
noayHermi Tommie pemeHHH Hari ?ice HgeaartaHpoaanHcb pacHeTume cxenw. 

HCXOHJI II3 3TOT0, MOSHE° cgenan. caegyronme BLIBOHLI: 
1. AHCCHHaIIIIII arreprHH 3JIeKTpOHOB B aosynme He moHteT HaHTrcH caeg-

cTaHem uponeccos paccesimm Ha 6oarmne yram. Ognarto paccesnme Ha maame 
yrara B oTgenbrusx caynaHx goaamo paccmaTpHaan.cH Hart mexanHam TaHoft 

2. guccnnanr1H a none npocTpaHcnteHHoro aapsma HaHecTaeHHo npencTa-
BalleTCH cnoco6Hoft HpgaeCTH • K yaaBaHBaHHIO DaeltTp0HOB. 

3. Kone6aHrm DaeltTp0HHOTO upocTpaacTaeHHoro aapHga, BIlaHMO, moryr 
nprmecTH K Heo6xoglimomy paccesanno aneprim, OaHalt0 3TOT nonpoc Tpe6yer 
6onee ammaTeabHoro TeopenrnecHoro anaaHaa, oco6enHo Ann cayHasi orpaHH-
HeHaux paamepos paccmaTpHaaemoii o6JIacTH. 
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4 -  0 	• 	4,(546) 	, 4,7 a. Kavecm8embiti xa
1
paxmep pacnpeaenerfuR nomeNuanc 

(4,, can ) 

4 = 4d (F) 

- 2 

1 

HeCiTpanmagmg HOHHbIX paKer 

P. Matiperce 

BBEAEMIE 

IIeamo HacToHrgeil pa6oTm HB.J1119TCH paccmoTpeHHe gnyx ogHomepHmx 
moge.nek HeRTpaaHaaHHH HOHHISX paHeT. B nepHoR mogeaH HpegnoaaraeTcH, 
X!TO 3RORTp0Hbl, HeilTpaaHavorgne Hmxogfagmil HoHHERI IIygOK, HcrrycHaloTcH 
HaocHoft ceTRoll no cyraecmy C HyaeHoR cHopocTmo H gBIORyTCH B o6e cTopomg: 
no RanpaHaeHmo HoHHoro Hyrixa H npoTHH Hero. 3Ta mogeaa yam paccmaTpn-
Baaach B pa6oTe [1]. Bo HTopoti mogeall HpeguoaaraeTcH, iITO aaexTpotug, cHo-
pocTH HoTopmx HOTMIHRIOTCH maxcHeaaoscHomy pacupegeaemno, HcnycHaloT 
CR B HanpaHaeHHH nyuca 11p0113B0.111A1LIM HCTOr1HHICOM. BTopaR mogeala OTH11- 
,meTca OT npegmayrgefi Tem, aTO B Hell rnaTmaaloTcH Tertnoame a44eRmI, a reo-
meTpHaeeHaR cpopma licToRinta DaexTpouos HBHHOTCH HecylgecTHeHHoil. AHa-
J1113 o6eHx mogeadi noRaamHaeT, rITO mecTonoaoateHHe HCTOMHYIR3 aaeuTpoHoa 
BHH3 HO HoToRy HOHOB He Hall/WIWI oupegeasmorgHm gaR uporkecca ReilTpaaH-
3a10111. 

PaccmoTpeHo auageHne aTEIX mogeneil npumeHHTe.mHo H TpexmepHoR aaga - 

ee 
 

ReitTpaallaarmll HoHHoii paHeng. AeaaeTcH amHog, ‘1TO Tenaoaoe gaHaceHue 
3.119RTp0HOB B upo6aeme HeilTpaaHaaHHH HOHHOii paHena He cymecTseHHo. 

OAHOMEPHAII 3AAA.1-1A HERTPAJ1113A111111 

llycm ycHopmorgaH ceTHa (Haw aamegasnoukaH cemxa paHena c ycHopH-
TeaLHo-aamegaHTeabHoii cHcTemoift) pacnoaomeHa B ceaeHHH x=0. 06o3Ha -anm 
cHopocTs HOHOB H HHOTHOCTb TOR HpH x-0 ,Tepea (214.)0 H f+  COOTBeTCT-
BeEmo. 11oTeHrllaJr upH x-=0 onpegeaHeTcH Haa — (v +)0 2 /4, rge Tj — 
oTHomeHme aapHga HoHa K ero macce. XapaxTepHeTrraecHafi gamia ycHopsuome-
ro HpomeacyTHa L moRieT ana ortpegeaeHa Ha ocRoaaHHH aaHoHa gaRaga 

L2  — (-4  €0  (v.)0 
 9 

B paccmaTpHHaemmx came HpoexTax aneHTpocTaTHriecimx paHeTHmx gsHra-
Teaell He.nurnma L HopHaxa 1 cat. &Elegem 6e3paamepHme HmpaateHHH gaff lloTeH-
RHaaa H paCCTORIIIIH 

V 
= 110-  

3a HcHalageaHem cneHHaarrao oroHopeHHmx •caygaeH, o6o3HaaeHHH HoHclogy 
Te ace, r1TO H B pa6oTe [1]. HpHmeHmoTcH egHHHHLT clicTemm MRC. 

Ilep6aa ato0e.ab 

HepaaH mogeab HoHaaalla Ha 4)Hr. 1. llnocHan HeilTpaallayiolgaR centa, 
amHTTHpylorgaR aaexTportm, pacrroaoateRa B TOqlte Sn,  noTeHHHaa HoTopoii  
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4:p n, < 1. ECaH 11.110CROCTI. tn  He HcnycHaeT aaeHTpoHort B HaupaaaeHHH, HpoTH-
BOII0J10MHOM HoToHy HOHOB, TO 113M9/19HHO 9 C paCCTORHHEIM 't 11P0 0‹n 
,HOHHCHO 'mem. xapaKTep, HpegcTaHaeHumil HpHuoift 1 Ha 9Hr. 1, a. MHHHmym 
HoTeHrmaaa goames ;imam rge-To B ce.feHHH g = d (cp), ortpegeaHemom ypaa-
ReHrtem 

(T) ---- (1 + 2 Vq3)1/ 1 — 17q3 	 (2) 

jupH yCHOBHH, 11TO t d(cpm)<L,I. 0)113R0 9TOT muHRmym HoTeHHHaaa 6ygeT 
rpHHaeRam aaexTpoum C HeitTpaaRayionleil ceTHH, HoTopme 6ygyT cTpemHThca 

Ycyropfuou4a!? unu 	8upmyantwian IleampanuayxmaaR 
Jamecknrowari cemxa cemxa 	cemxa 

NOHHblu 
nioff 	eMeLZIOHHbli p 	110HHO-0/7eKMPOH- 

Hb112 17p101( 

	(.1-10  
• 

0 	 4a(9n) 
6. 

 
Cucmenna 3nexmpoc7o8 u nomaxu vacmuu,coamgemcmeylauue 

• pacnpedenexma 170MeM411017a, noxaaamfamy xpueoti 

.4:1)a r. 1. Pacapegenerum noTermaana, citcTema aaempogoa H 110TOKII qacnig 
gag itepaort mogealt. 

aanoaHRTs HoTeHgHaaLaylo Rey. B pa6oTe [1] 6mao uthaygeHo cTagHoHapHoe 
pemeHHe gJIA ycTaHomninTerocH HpoHecca, Horga HOTOR Daempoilos, DMHTTH-
pyemisx B caqeHHH n, orpaHHgeH HpocTpaHcrHeiumm aapagom, a camH aaex-
7poHai HmeioT HyaeHylo CROpCICTI,. 3TO peuTeHHe upegeTamgeHo 'intr. 1, 6 H HpH-
Boil 2 Ha clnir . 1, a. 3JIORTp0HHLIA TOR C HeRTpaaHaporgeil COTR11 RmeeT ROMEO-
Remy Kax HanpaHaeHHylo HpOTHB HOHHOPO Hyrum (j_)u, TaH H IIo Hyruty 

RomuonenTa, HaHpaHBeHHaH HpOTHB oTpaameTcH HpH d(q) n ) 
H MOHHeT HanpaHaeHHe Ha upoTHHono.goamoe. gag noggepacaHHH Heikpaakao-
CTll asuraTeasi Heo6xogilmo, gT06m BEIHOHHH.HOCT3 paBeHOTHo j±.----(1-)u+(j-1)D• 

PerneHHHmH aaga‘m HJISI paaan-aHmx o6aacTeR, yHaaaHHigx Ha cl)Hr. ,  1, 
.6ygyT caegyaHRHe. 

Li, o6aacTH 0<t 	WW1{ COCTOHT TOJILKO H3 HOHOB, H H3MeHeHHe 
B 33BHCHLKOCTH OT g oupegeageTcH ypartHeallem 

(CPO 	= (VT + 2  Y(Pn)1/-179) 	 (3) 

,LIaR 06aacTH 	 ABIDROTCH cmenTamamii HOHHO-DHORTpOHHIA 
TryaoH, pacHpegeaeHHe rfoTeHHHaaa HmeeT nepHogwaecHHil xapaHTep HameHeHHH 

-= (1) 
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c manor' amnaHTygoit H maaoil A IHHOf1 BOTHLI H onpeneaxeTca inapancemonm 

(Pn(Pn •
q)  < 480; ~ L =3jl2ncpy4VE a. 	 (4) 

M Holm m_ /m 4., Tax IITO nJ151 HOHOB lIe311H 

JA.ax oHHoaaprnomix HOHOB Be.11MHH9 8 HBJIHOTCH OTHODIOHHOM mace wiewrpolia 

-
m_ 	0(4-10-6). m+  

Beam:Irma a = 2(j_)u/j +  MOHHOTCH B npegeaax OT 0 g0 2 npll OTCyTCTBHH pump- 
xyaggHommx TOROB Meamy ,i((e) H fi n . OTciona caexyeT, -,1TO nepHogugecxoe 
nameHerme noTeHnHaaa HMeeT °germ maapo amnaliTyny H gam:Ey Bomar. Howl 
B 9TOCI 06.113CTH J{BH/RyTCH II0 cylnecTsy C OAILHaROB01-1 CROpOCTBIO (27+) n = 

V-21Vn . ,TABEHIOHHO aliempoHon HOCHT nepHoakrgeexHit, BOJIHOBOCI xapaxTep 
c TAJIIIHOCI BOBHIS AIL, Ha HpOTIDROHIIH RoTopoii CROpOCTb 9.11e1{Tp0HOB male-
HFIeTCF1 OT Hynes AO BeHIPIHEI nopHaxa mecTropii cicopocTH HOHOB. (B npeneae 
Korga cpenaxx CKOpOCTI, anewrpoHos cTpemHTcH K Hy.1110. 3TOT caygait 
COOTBOTCTByeT HupTyaamio-cTanHoHapinam agexTportam mexcry cegeHmgmH 

d(q)n) H •) B o6aacTH g> n HmeeT mecTo aHanoragHoe BoanoHoe ginnxemie, 
noTopoe onpegeaxeTcH ypasHeullem (4) c a=-1. 

B pa6oTe f11 paccmoTpea Hy -twit, pacnoaaraimindica BHH3 HO noToxy OT 
BHOCROCTH T. e. Ha Braxone HexoTopoii yotopliTeasno-HamegaHTeasHoil 
cHcTemm, H cneaaHo caegyionkee aaxalogeHHe: paccToHnHe memay yotopfnorwm 
aaexTpogom H HalTpa3H3y1011:93ii ceTxoti HO 13.11HHOT Ha THI'y H ygeammni FEMILTIbC 
110HHOR paxeTN. B HaCTHOCTH, 80173 npocTpaHurso meanly DTHMII amemTpomamm 
OTHOCHMILHO BOJIHRO, 9.TIORTpOHLI ABHIRyTCH OT aeikrpamllayimmeti COTER 113.13CT- 
pegy nygxy, gem acmalogaeTca Teameamaa nepemeae aaapammeaaa HOHHOFO 
-noToxa RAH K gpegmepHomy pacxoankeinno nyaxa, xoTopag Mena bbl mecTo 
B OTCyTCTB1le 01111C3HHOPO HBHOHH111) Momear", pacemoTpeaaaa B pa6oTe [1 ], 
n oxansHaeT Taxate, 	omen-mama 9HOKTp0HHO-HOHHB1/1 nygom HaltOWITCH 
ITO cyrxecTay npH IIOCTOHHHOM noTearkaame cp r, (moTophal B HOHOTO )10aHteH 
COOTBOTCTBOBaTL noTeanHaay CB060/(HOP0 npocTpaHcma. HO OTHOBTOHHIO K HOH-
110My HCTOHHHRy) H .HTO HpOTHHCOHHOCTL cmemaimoro 9HORTp0H110-110HHOPO  IIyaxa 

EE
B HanpaxaeHHH, npOTHBOn010JKHOM HOTOKy HOHOB, OnpegenReng TO'IKOH 

aTH HaminogeHHH, no-HHaxmomy, nogTHepankaloTcx nocaegunmH axcue-
pliMellranbHLIMII maHHISMII, npHsexemnamli B pa6oTe [4] 2), XOTH MeHROBOHHOBaH 
CTpyRTypa B 3THX axcnepxmeaTax He aura o6Happxella. 

Bmopast ato0e✓ta 

B apegmayakeil momema gag yap:A:el:ma aaamaTagecaoro onacarma °mom-
111,1% npomeccom B HOHHOR paxeTe He ygHTEutaaocE. TennoBoe gam-Ream mem-
Tpoaom. afemaTembao oupegemam, B mama c7eneaa reilmomoe gmancerme amea-
zportom EJIHHOT Ha HefiTpaaH3amuo. KpoMe Toro, ogHomepHax naocitax Heirrpaali-
oponkaH centa npepanyineil moikeaH HenpaxTifgHa gaff HCHOHb30BaHHH B peaai.- 
HOEI ROHCTpyRIIHII (memegc7mae 6om6apmapomma aoaama), a IIOTOMy mtemaTemLao 
Tamme RcxnlOaHTb (miff 9TO HOMO/RHO) reomeTpme amarrepa 9TIORTp0HOB 113 
=mum cliamTopos, ma11311011(HX aa aefirpaamagazo. C aToirt meamo 6maa paccmo- 

1) PaH14110 06LPIRO CgaTaa0CL 7  aTO BBOAHTb xeCurpanx3yzonnie anexTpoxn caemyeT 
macmarnmo BO3M071010 6.1111)E0 x ycmopmmaRemy anemporky (Ham aamemasnomemy anempogy 
B caymae ycmopwremmo-aame)l;amTenamoli cmc'remm), c Tem .4To5u 1136e31aTb BO3BpalaelLail 
myrima MTH ero 6onmaoro pacxommemmm (CM., maripmmep, pa6oTai [2, 3]). 

2) Rompnrypaimm, mccnegoaammam B pa6oTe [4], nojo6Ha rrepaoil momenm, as mcm.ruote-
mmem Toro, aTO meliTpammaporgan coma aamemema mmmemmo a aaelapomaaa ablaCCIIH c mmineam 
o6ycnoanmaanaci, 6om6apmmpomcoit 9TOR mameam HORBLIM ITTIKOM. 

Tpeaa aTopaa momenb. B 9T011 moaeau npeanoaaraerca, 	aaexTpomi c maim- 
Hea.gommtm pacnpeneaeHHem HcnycxmoTcx npoHaBoasHiam (pacaomontearthm 
gamemo BHH3 HO HOTORy HOHOB) VICT0,11111ROM1) c noTeamaamom 	(p.•  IIpeA- 
nonaraeTca, 	anewrpoam o6pa3pox czamaoaapaoe amemTpoaaoe o6.gamo co. 

• cpemaeil TemuepaTypoii Te  88, c moTophma CMJ11{11BaeTCH HOHHbIH nygox. Pac-
cmaTpHHaeTcx oaHomeprimil cTanHonapHant HOTOK, T. e. Bee 3amiaemmale uepe- 
MeHHLIe HaTIHIOTCH CflyHRI);HIMH TOHBRO x. CTOHISHOBeHMI H pettom6HHanHH HOHOM 

H amexTpoaom He ygammaaacr, Momeab nomaaaaa Ha cIntr. 2. 

- 1 4d(9,„) a lfaxecmeemawd xapaxmcp pactipeckneHun nomempana 

6. ilomoKa vacmut4 

CD a r. 2. Hefirrpammaamma anempomamm, o6mamaamgmmm mamcmennoacxmm 
pacmpemenemllem Tennomax cmopocTeti. 

Hpa -> co llorearkmaa apa6anataeTca K cp., a IIJIOTHOCTH aTIORTp0HOB 11 HOHOB 
tTaHOBJITCH 0,1411HaROBLIMH a paEHMMII 71.. IIHOTHOCTB DHORTp0H0B, mewl:max 
allepralo, pamapo HIM 603Lnipo, gem (V:o—V), pamaa, Taxlim o6pagom, (gax 
pacupegeaeHHH MaxcHeaaa) 

(V.–V) 	 CP--(1).")  

n_ nee 	Te  ) = ncoe 	
upc., 	 (6) 

rge e — onion:tem:le TemnepaTypm amemTpoawa (e) It ROHer1H0ii maaelmgecaoit 
aaeprma noaom (e) H 1113JIHOTCH Manog BOXWITIHOrl. XapaxTepume 3H9HOHHH 
Te  0,2 96 2000° K) H — V00  2000 96 (yaw-lam:el HmnyaLc — 5000 ceg 
gas1 ge3aa) malur 

8 = 
T
, =0(10-4). 
e 	

(7) 

JIOR3.111,11331 HHOTHOCTb 9HeRTp0•10B B HeKOTopo1 TOHRe HyHlta onpegeageTcx- 
mecumm anagenHem noTeHnHaaa qH ypaHHeHHem (6). YpasHenHe Ilyac- 

1) B pa6oTe [5], 110-BaallMOMy, wkaaanocb ocymecTaary, mefiTpanmaagrao HOHHOr0 nrnia 
ammccmeil anemTpomos OT oTmeammil nporionomm, nomermemmoil B my-mom as paccTomamm —25 CAC 
OT ycmomumam IJOHOB. 

(5) 
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Heampanuaazyus UOKM•LX paxem 

tcoHa Hag E > 0 B ATOM caymae npHintmaeT intik 

(8) 

,]=1Baxtgal HaTerpiapyg E HcnoaLaya rpaHmaHme yCJI0BHE (dqVcit) —> 0 npH 
—÷ co H = 1 HpH = 0, HOJIY4HM 

1 

dcp 	
(9) 

cp  f 	)1  

	

V (VC-1)—  VITT') el/.2(Pc°  [i-e 	
M oo  

rge g  ---> co npH q)--). c.. gat' £p./(9 — 	< 1 (T. e. ;pH aHameHHil 

He omeHb 6JIH3RHX K Cp.) maenom, cogepacankilm 8 B ypanneHHH (9), moacHo 
npeHe6pem. B 3TOM caymae HHTerpuponaHne npuoxIIT peayabTaTy, Hg 

m 	

eH- 

THHomy ypasHemno (3). H 	
rt 

ommii nymox BegeT ce6a Tax ace, itax H B nepHoit 

moxeaH Ha He60J1b1111IX paccTomnx BBepX 110 HOTORY OT T0111111 = td (T.)• 

HCX0,431 Ha ypaBHeHHH (9), moacHo noxaaarb, tITO npH = d HmeeTcH 

yaccaa nepexoxnaH o6aacm HPOTEEteHHOCT1310 kt  ti Va L, nepecexaa RoTopyco 
noTeHnHan nagaeT OT (q) — 0 (e) go (p — cp.)/q). < 8, Halt noxaaaHo 
nyHaTHpHoll JIIIHHeii Ha c1111r. 2, a. B TO Hte spawn npH rtepexoxe mepea aTy 

436nacTs TIJIOTHOCTIa 3J1eItTp0HOB BoapacTaeT OT HO"ITH HyneHoil JIo CBOCTO acHm-

moTHmecxoro atiameHHH n.. 
Tatum o6pa3om, BTopaH MOJIOnb o6aaxaeT TeMH ace OCHOBHEIMH CBOACTBa-

3111, "ITO H HepBaa. B Tomxax, 6onee 6J111310EIX K ECTO"IHHRy, -mem td40, HrIOH 

coxepHcHT TOJIIIRO H011131 H onlicHrtaeTcH ypaxnenHem (3). 3a Tomccoil tdOpn ) nymon 

,cogepacHT H aaexTporaa H HOHLI H HO cyntecTny HaxogHTcH nprt HOCTORHHOM 

noTeHxHaae, Tax Hall BeaHmlnia q).14. HMeeT nopagox 8"-z:54.10 -6 i:tan nepHofc 

moxenic H nopsycox 	 gaH BTOpOit. HOCROJIbIty Bennoma a gin/ 60.1113- 

DIMICTE3 acconeplimeHTaabaux Hccaexoxamail, BepOlITHO, 6ygeT na wpm HJ1H 

nopHgaa 6oahme 8, TenaoHoe gmaxceHlie, ROTOpIAM upene6peranoch B HepB013 

mogeaH, 6yaeT, no-HHanmomy, npegoTxpaataTb menaosoaHoHoe ABIDIteHHO, CBOR-

cTsemme DTA moxeakt. BTopaa mogenb, TBKHM o6paaom, gaeT 6onee peaaH-
crEmHoe onHcaHHe noToxa mexcxy ECTO"IHHROM H 3MHTTepOM affeRITOHOB B HOH- 

ROM gaHraTene. 

3ARI1101111TEJIbHME 

06nacTb nepexoxa BO HTopoit moxeaH HmeeT HpOTHEteHHOCTb nopHgcca x.REHIS 

moanca ge6aa: 4 Veo Te lqn. (3 /2) lieq):‘,4L. Tamil{ o6paaom, o6nacTs 

nepexoga smageTcH TH1111-4HLIM nnaamemulm cnoem. Em Toncxlina onpexenHeT, 

HaK ganeito cnoco6eu BI,ITITH anexTpou Ha HayTpeHHeik 0631aCTI1 HOHHO-DJIeRTP011-  

Hai naaamm. MaJIaH paanocm noTeHnHaaox Ha rpamatax nepexogHoil o6nacTH 
oupexenaeT H manyco paanocn, noTeHroaanox, Heo6xo1;iimyco gJIH npegoTxpa-
nteHHH yTemitH aameTHoro ROJIFPleCTBa anexTponon. HOTOK B6J1H3H 06J1aCTH nape-
xoga yaaahnmeT Ha o6tnyco Teaxertnmo naaamm ocTaxaTbca npx ogHopoitHom 
noTengHane H 06pa3OBLIBaT13 rpaitHeHTHuil caoil Ha csoeil elleameic noccepxHocTn• 
aTOT CJI0i1 npegoTxpantaeT yTe'JKy 331eItTp0HOB B 60J1LIIIHX macarTa6ax, xoTopasc 

B IIpOTHBHOM caytiae npoucxoxHT HcnegeTnne 6onee BLICOREX TeIIJIOBbIX cxopo-

oTeft 3lIeRTp0HOB HO cpartHeHmo C HoHamm. 
H3 caaaaHnoro monato upeacTaBHTh ce6e caexyconAHR MeXaHH3M npoxecca 

HeilTpanHaaHHH HOHHOR paxena B xocmoce. 3MHTTep 3J1eItTp0HOB MOHIOT 6131Tb 

pacnononcelc oTHocHTeaLHo xaaexo OT HCTOrIMIRa HOHOB, Haninimep Ha Buxoxe  

270 	 B. .Heampanuaaqux  

(113111 B6J1H3H imixoxa) HOHHOTO 'Irma 113 ABEtraTe.7111. HpH itycice HOHHOTO gintra- 
Teas' ILTIOTHOCTI> HOHHOTO Toga MOHCHO HOCTeHeHHO yxenHmHxam, mro6ca Ha6e- 
?Kan:, noxopoTa o6paaoaaHmeroca nymica Half ero apeamepHoro pacampercHH, 
Holm He 6yxeT goeTHrHyTo HOMHHaJ1131100 3HameHHe. 3MHTTOp anexTpoHoH„ 
pa6oraiontHI3 B penance orpamimeHHH no npocTpacicTHeHHomy. aapHxy, 6yAer 
Hcnycicars AOCTaT0.1H0e "IHCJI 0 3.71eItTp0H0B, Tax 'ITO B OTHOCHTeJILHOROpOTRO0 
xpemH (nopHacca HeCROJIIIRHX cexyag) o6paayeTcH xammasc, npaRTHmecitH 
TpaaLHaH, HOHHO-3.3eICTp011HaE cTpyg. ROHM B OTC& cTpye 6ygyT gBEfraTbell 
C OTHOCHTe.7113H0 nocToHHHort ocopocTmo H MaJINM nonepermum pacxoacgeHllem. 
aaexTpoma, HecmorpH Ha EX Tenamme CKOpOCTH, He 6ygyT noccaxam Howmafx 

• nymox BCJIegCTBIle.  o6paaoHaHHH rpaxHeHTHoro CJI051 Ha nnemHeil 110BePXHOCTH 
HoHHo-paexTpoirHoro nymica. _Taccort erica o6paayeTcH He TOJILKO Ha 6oxosorc 
noxepxHocTH nymaa, Ho H Ha ero Tople B Hamane Hyrum (xax 3TO cnexyer 
113 011HCaHHE nepexognoil '06.11aCTEI B mogeaH 2). ECJIH npegnononcHTB, 'To 
peccom6HHaHHH HOHOB H alIeRTp0HOB He npoHcxogHT1), Taxoit caoil o6pa-
ayeTcH H Ha aencatnem Ham no noToxy Roane Hymcca. (1 -1pH OTCyTCTBHII pe-
ROM611Har(1111. REHM& 110 noToxy }cortex; H aamtacacontlifit ero cad"( gBlnityTCJI 
co.cctopocTwo, patmoii czcopocTH HOHOB OTHOCHTOJILHO pacieTm.) Taxmen o6paaom, 
rpagHenTHEcil caoil HOJIHOCTLIO OKpyHlaeT 3J1eICTPORHO-HOHHLIA nyqox., Tonam-
Ha caoH 6ygeT, BepoHTHo, nopEgica XD, a paanocTa noTemtHaaon Ha rpamicHax 
C.110.31 — nopHgcca 	 BaaroxapH Hanirmo Taccoro CJI0H paenpexeneHHe 
Tel:MOM:IX caopocTell DJ1eRTPOHOB Hrrytpii HOHHO- 3.11eRTp0HHOTO nymica 6y)eT 
cTpemHTLcH K HaoTpormomy. Brtepx no IIOTOKy OT amHTTepa alIelapOHOB nocaex-
Hae He 6ygyT HMeTI. 'mac:41-.11116o cpexHeil cxopocTH HaniiaHaeHHoro g131171WHET, 
Torga Halt SHIM HO noToxy cpexHHH ocopocTs aaexTpoHox 6ygeT paa CKOpOCTH 
HOHOB, a caegoBaTeaLcco, axecs anexTpoHmail H HOHHIJII •TORH 6ygyT painua. 

Paaee yxaahnitaaocc, [6], 'ITO gag o6raimmx 3HameHHi1 TemnepaTypm max-,  
Tp0HHOR DMHCCHE H CKOpOCTH HOHOB HaJIEFIlle y anexTponoa Tennosoil CKOpOCTH 
6ygeT nplixoxicTa K Tomy, 'TO aaexTpornuati TOR as 3MHTTepOM occaaceTcH BO 
mnoro paa 6oaime HonHoro. Ha aTom OCHOBaHHH genancH amBox. 'ITO tpe6oxa-
HEM HeilTpaaHaartHH (paseacTito IIJIOTHOCTecI 3J1eRTp0HOB H HOHOB H pate)acTao 
anexTpoHnoro H HoHnoro 'Toccox) moryT 6LITb yxoHnentopenca oxHoxpemeHHo 

B caymae pa6ona C HllaccoTemnepaTypHLocH anexTponamH. BII0C71eACTBMI 
pabartmlugmn axTopamH xeaaanch nortuTHH paapa6oTaTa aaexTportHme aoHynncH, 
HO3B0.11E1011kHe peacHTL upo6aemy, CBH3aHHyIO C TelLTIOBLIMH cxopa&THmi anect-
Tp0HOB. 

B gacitHoil pa6oTe noccaaaHo ;  mTo HaanmHe Tel:um:mix ocopocTell ariekTporros 
He EBJ111eTCE npo6aemoii gaH HertTpaaHaaHHH HOHHOit paccena. Taxoe paaaHmHe 
caHaano, B 'IaCTHOCTH, BH,111040, c TeM, "ITO B pa6oTe 16] npene6peraeTca pac-
emoTpenHem TeHJIOBLIX cicopocTeil 3J1eRTPOHOB, Hanpanaemnax npoTHH noTocca 
HOHOB. .1'pagHeRTHhcift caorc; oxpyntacontnii HOHHO- 3J1eRTPOHIMI13 geil-
cmyHT 'tax CTOHRa, oTpaxcacontaH aaexTpcnuil. TeHTIOBOO ABIDREHRe B aTOM cay-
gab' He BJIHEeT 'Ha ILTOTHOCTL. Bo acex Tomicax TeHJI0B1310 CROpOCTE, HanpaaneH-
HMO HO IIOTORy HOHOB H HaBcTpemy emy, no cyntecTxy paenu HcaexcTaHe oTpa-
;manic OT nepegHero H aapmero It0H110B CaegoHaTeasao, anexTpOnusca 
Tox B HanpaHaeHHH nymaa oupegenaeTcH He Tenaotmoc graxernaem, a cpegHeic 
aoccanEHoft cccopocTmo 3J1eRTp0HOB. HpeAHOJIaraeTCH, 	B6J1T1311 3MHTTePa. 

1) lipeguonoacenne o6 owyrcumii pexom6sHackHH oxeaaHo Hann, JAHR yriponceHHH aHa-
JIB3a H He BRHEeT Ha oxmocaTearsinae HbooArra o BaHAHHH TenaoHmx 6copocTeifc aneHTpoHoH Ha 
HeilTpaaH3anwo. 11pH pexoH6HHaHHH upovoccemiocTr. Daelapomco-HoHuoro nycnca B1033 110. 
uccroxy He 6ygeT 6e3rpaHH‘nro yHeammsamca, a 6ygeT AOCTIITHyTO oTaiwoHapHoe coop:Home, 
npH RoTopom IIHOTHOCTH HOHOB H 3J1eHTpOHOB aRcHoHearcaaasHo ymeabmacong C paccToaHnem 
OT Hagaaa Hycnca. OTpaaceHae HalcoHocHopocraux aicempoHoH B Hourcesoft RaoTH Hyrixa_6wkel. 
B 3TOM cayqae Hpoucxoxan. B Hecama HpoTHaceHHoft o6naeTH, a He B TOHHOM °Hoe, awkankehr 
B Image rrymca, Hax ITO HmexaeT H3 paccmoTpecula HoToxa 6e3 peicom6HHaHHH. 

GVP 

d2cp 	4  1  L. 7i/c, 
— 9 jr(p7„ 	cp e  
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Heampanuaaifus HOHNIAX paxem 

anmapoHos B unaame 6ygeT cymecTHoHaTi, He6onbmoff nepenag noTemmaaa 
coothAmonmii aaexTponam cpegmoio cHopoczb B HanpamteHHH HOTO-

Ha, pammo CHOpOCTI1 HOHOB. 
Ilpegaoatemmii B HacTomgeil pa6oTe mexamlam uporkecca Herapana3arkHn 

HOHH011 paHeTm B Hocmoce Tpe6yer ganr,Heilmeit aHaaHnrciecHoil HposepHH. 
KpoMe Toro, gommla 6mTL AoHaaaHa gmiannviecHaa ycTofirmsocTs paccMaTpH-
BaeMo CHCTOMLI B geHom, irro, HepoHTHo, HoTpe6yeT Hposegemm HeTHIAX HCH14- 

TaHHCI. 
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I. BBEAEHHE 

CepLeaHocTis. orpaHmunimonkero BHHHHH11 upocTpaHcrHenHor0 aapHga Ha 
Hyqox HoHHoro gasraTeaH miepsme 6hura oTmerlella, no-mummomy, JI. CHHTHe-
pom B 1952 r. C Tex Hop HccaegoHaTeHH anexTpocxanriecHHx g3HraTemmmx 
cHcrem HonaranH, RTO Hoene ycHopeHHH 11r1011 HOHOB gonmeu 6hrra HeitTpa-
.-m3mma HyTem cmenieHHH HonoHmzeatHo H oTpHgaTenLHo 3apHaceHEmx 4acTsg. 
lioninecTsa Tex H gpyrHx HOTIHMLI 61aITb paHmilmH Ho 11363)1mm:to HaHoHneHHH 
arimapngecHoro oapHga Ha neTaTenbHom amiapaTe. B 60HIMHHCTBEI cariaes 
Hpegnonaranoch, 'ITO HonommeasHo aapamemime HputH HOHOB gOMICHLI 6mrs 
HefrrpanH3oHaHm HmHemmeti paeHTpoHoH. PaccmaTpHHanach Talmo HeitTpa-
-.11113aIVIII HyTem cmemeHHH HonosHHTeamlo H oxpmkaTenbno aapmHeHHmx HOHOB. 
HeCMOTpM Ha HpoczoTy OCHOBHOPO HpHHT.11111a, peanH3agmi ero — 110.11r1OHHEI 
mertTpaasHoil Haaamm 143 noacoHHTensHo H oTpHgaTem,,Ho aapmHemmax riacTHH — 
coupsmeHa c cepbe3HmmH TpygHocTHmH. 

B pa6oTe gar( o6amti o63op rEpo6nemm, ouHcama TeopeTHriecHHe moToma ee 
pa3pmffeHHH, anaaH3HpyloTcH Hmmoumeca aEcuepHmeuxanhame gamame H Hame-
NaIOTCH HcenegoBaHHH, HogamankHe •HposegeHmo B 6ygymem. PaccmaTpHismoTcH 
meTogm HecupaJ1113aHHH J111111b HOHOHCHTNILHO 3apilHieHHbIX HOHOB 3Hempo-
aamff. 

II. CBORCTBA 110HHOPO HYtIRA 

1. Ocnoenate ypetamenux 

llepeg Tem Kali oHHchBaxs xapaHTepHme cH0ilicT3a HoToHa aapmHem3mx 
macTITH B HaRyyme, Heo6xoglamo ccDopmynHportaTbHcxogime yparareHHH 3.3mapo-
rsgpognmammm — ypamieHmi HBEIHieHH11 HoHa c egIIHENH13.131 33p1IHOM 41 melt- 

CoapemeHHoe cocrosHme npo6nembi 
Heirrpanw3a4mm momioro nytaa 

P. H. 3etimq, P. Ilie ✓unon, O. Illmy.teullzep 

PaccmoTpenu OCHOBELle ypaymeHHH, mmcmHamitme ammtame HoToHa za_pmHemmix 
-uacTink men my Hapaaneammam imacTHamm. IlpHmeneHHe 3THIE ypamzeHnft upa accaeHonaHHH 
naeirrpocraTHuemmx MOTO/A0B CO3HHHHH THrH 3103BOHJIBT onpenernm Tpe6onaama H HefiTpa-
aHzamm npocTpaHmelmoro zapyrna. Lan pym meToAcm TeopeTnuecHoro HccaegonanHH Heti-
Tpammaram nyTeM cmemeHHH anexTponou H HOHOB B pazmax iipennoaontemmx o paciapeaeae-
HEM cHopocTell B HyuHe (paHnomepHom, 6oamniaHoncHom) a o Harman:Tem imona aaexTpoHon 
B Hornuail nyuoH (c nernupepim Han B npoaommom Harmanamom). Xora TeopeTyruecKHe a aim-
HepHmeryTaamnae HccaencmaHHH HamT B oftem o6Hanen1mmonme peayavram, Tem He menee 
H3 RH% ate iamTeHaeT Heofixonlimocm Hposenemuy B 6amitaiimee apema HcrnaTamdt HOUMA% 
muiraTeaeil B peaamcmx ycaommx Hocmoca. 
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8 

dire  
me 	= 	(E v 5<B),

dt  
aB 

V x E-r- — = at V -D = e, 

9 = q(ni - ne) 
	

(7 ) 

J= QV= q(nivt—neve). 

BiapaBBB E aepea q), MONCHO upotiHrerpHpoaars ypartHeHHH ABHHieHH11 (1) 

1 -I  mot+ qq)=.0, 

myi — qp= IJ. 
(8) 
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TpoHa H ypaaneHHA Mattcseaaa AJ11 eacutrpomarHHTHoro HOJIH 

mt 
dirt 

(E 	x B)  
( 1) 

V.B=0, 

rge m t — macca HoHa; m e  — macca anewrpoga; Vt—; cHopocriz, Hoga; cHopocrs 
aaeHrPoeta; E HanpanteHHocm.aneHrpHaecHoro HOJIH; B MarHETHax 

q — eat:caw:nib& HO7iOHIHT0JII.HLIii aaPag (pawn& no a5contoTHoil BenHarcHe. 
aapagy anettrpoHa); e—cymmapHaa MIOTHOCTb aapxga; et — IInoTHoCTb HoHHoro 
Baps:1ga; Qe— HJIOTHOCTb aneHrpoamoro aapsuca; J — ThaOTHOCTb 'mita; D — melt-
TpHaecHaa HagyHgcur; H — Hanpaxtearcocrs marHHTHoro 11011H. 

H3 ypaaHeHrta Maxcaeaaa HenocpencraeHHo astreHaer ypaaHeHHe Hepaa-
phIBHOCTH 

VJf 
aQ 

= 0. at 

paccmarpHaaemmx aagaa MOWHO C yikOBJIBTB0pHTOJIbHEIM upH6anate-
Hnem IlpHHHTb maraHrecoe none paaHmm HYnto. Torga, He oupegeaxx a5comor-
Hoe aHaaeHHe anexTpocrantaecHoro noreHHHana cp, MWEHO HatiTH ero 113 ypaa-
HOH1131 

E= — V q). 	 (4) 

Ilpegcramaga BeJIH111Hy D B alcge 

D 80E, 	 (5) 

rge e o —gliaaeHrpHaecitax nocrommax cao6ogHoro upocrpaHcraa, H Hcnoab-
ayx (4), montno Trpeo6paaosam nepsoe ypartHelme Maltese= B ypaaHertHe 
flyaccona 

v2q, 0 0. 	 (6) 

B page aagan ygo6Ho HOHL30BaTbCH HOMFITHSIMH HROTHOCTH .HOHOB n i  
11 aaeHipollort n e , TorAa  
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aTo ypaaseaae B cayaae oAaomepaoro crarkaoaapaoro uorcata CBOJIHTCH B geHap-

TOMS% RoopArmarax H ypaBlIelt110 BH)2ka 

d r 	2 	 - 1 
ax v  axe v

2 
 j 	

(10) 

Horopoe monter 614Tb TrpegcraaneHo mime B cDopme ypanteHrta gax aneHrpo-
craTHaecHoro noreaaaana 

ddx  ppii2 dd:p2 ] =0,  

onHchmatont‘ero gaHateHHe norotta aapHateHmax gaCTHg mextgy aneHrpogamkt. 

ECJ1H ABHIReHlle 6e3BHXpeBOES, T. e. rot v= 0, TO C HOMOHILIO HOACTaHOBICH V = 

=VW ypaaHercHe (9) moacHo nprusecTH K OAHOMy exanapaomy ypasaeamo JAJI/I 

nepemeHHoit W. 

2. Pacnpedeatenue nomenquaria anympu nroca 

Paccmorpam BeA nnacrama A H B (())Hr. 1), II3 aoropEsx unacraaa A cnoco5- 

Ha HOCTaILIIHTb 110KM B aeorpaaaaeaaom HOJIIPleCTBe. ECJIH x naacTruce B npu-

aoxtea noTeHunaa (p i , TO maw HJIaCTHHaMH BO3HHHaeT 11011111,111 TOK, Hanpart-

aercemit OT A K B. MIOTHOCTI. TOHa J 3aBHCHT OT OTHODIeHMI aapxga K macce 

0 

(1)a r. 1. 140IIHrat Tel Idemgy ;ppm napannenimaut unacuntamia. 

qlm, paanocTH noTenrcHanoa (p i  H paCCTOXHFIR Xi MeHtIcy unacuarnamit. Pentertne 
ypasHerutx (11) Ana paccMaTpHBaeMoro cnyriaa Aaer Benarmay maacamanbaoro 
lona HJIH Toica HacLuneHmr, npH Horopom HaIIIMISHeHHOCTI. HOAR y IIHaCTIIHM A 

pasHa Hyalo: 
4E0 	1/2  (0/2 

9  (77-1. 
	 (12) 

3To ypassearie nonywao IlaiinAom B 1911 r., ZaHrmiopom B 1912 r. H HIOTTICH 

B 1914 r. PacupegeneHHA noreHnHana, HaupxxceHHocTH noax 11 naorHocru 
H0HH0r0 aapaga B 3aBlICILMOCTH OT X OHHCLIBalOTCH COOTHODIeHIIHMH 

(2) 

(3) 

(11) 

05'1.0,4111mm ypaaneHrce HepaapanaHocru, yparmeHlle IlyaccoHa H IIHTerpanu 

ypaaHearcx ABHHCOHHH, Haftgem ypaaHeHHe, orniccusacoinee none cHopocreil 
B noToRe, COCTOHMOM 113 nacrun ogHoro THua, 

7. [vv2v2] 	[V 2v9 = 0. 	 ( 9) 

Cp (X) = 3X4/3  [ a; Tf J )2 

	

, 	E 	"3  

	

E (x)= x liar 6 1q 	4)2  ] 1/3  , 

x-2/3 6 	( 8 )2 i/. . 

18 3anas T1, 48 
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10 

10 2  

C 10 

10 2 	103 	los 
PaSNOC/776 nomemewanoe rho 

(13 B r. 2. 3aBacamoem IIROTHOCTH Toga OT 
pa3uocTB noTeartaanos H paCCTORHHH }maw 

anexrpogama x 1  (narcon IlaftnAa). 
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Ha 4Hr. 2 noccaaaHa 3aBEICKMOCTb 1:4110THOCTK TOKa OT noTeracuaaa, BEIPIKC-
nenHam IIO 4opmyae (12). PaceTomme meacgy naacTRHamn x i , yHasaHHoe gan 
Hamcgort Hpmuoil, HrpaeT auecb poab napaMeTpa. rpa4HHH nocTpoeHm up; 

DHeRTp0HOB (a) H HOHOB Ke3Ka C aTom- 
HOil maccoic 133 (6). 3aBEICKMOCTK no- 

w 4 TeHnHana q, HanprnHeHHocTM HOHK 
E H MIOTHOCTFI aapaga Qz  OT X MH 
HOHOB neaHH noHaaami Ha 4:)Fir. 3. 

0 	122 0,4 	06 	08 1,0 
PaccmoRiiiie x merle),  anexmpodamu 

H r. '3. 3a.sucumecTa noTeaAaana 
aaapaacerameTa HOJIR E. H 11ZOTHOCTH 
aapaga Q OT pacerostama meaoky anear- 
pogama Ana roan, orpaawseiraoro o63- 

emmum eapaAom. 

YpaBHeHEIR (13)—(15) OIIKCEIBalOT Ammeame 110HOB Mexigy DHORTpogaMit 
THroaoit Hamepm guHraTeaH. PaccmoTpErm Teueps nponecc pacnpocTpaneHun 
KOHTICTO nruca B npocTpaacTue Hoene Bmicoga ero Ha ABIITaTeJIFI CO cRopoeTMo 
vi  [cm. yparmeHlre (8)]. Hpeguo.aonum, =IT° HmeeTcH TpeTuii aaewrpog C, a aaeH-
Tpog B BLIKOHHeR B Huge Hoabna, uHyTpH RoToporo npoxogur IIOTOR KOHOB-
PaccmoTplim HameHeHue ILIOTHOCTK TORa Ha aaeHTpoge C upH nocTerteRHom 
K3MellelIKK paCCTOSIHMI d mexigy anearpoAaita B H C OT Ryan go 6ecHoHemro-
CTII [1]. 

1:11.0 TOR Jo, BlalICOHKIHK/I B3 aaeHTpoga A (4Hr. 4), pm:tea Toxy 
nacbnneHHH B, caegoBaTeabHo, oupegeaHeTcH aaHonom %Raga 

	

Jo 
4E0 	2q ) 1/2 c3/2  

= —rn  —T • 

anewrpogm B C HaX017FITCH 110g Hy.lieBbIM 110TellicKaa0M. 140}1131, BISX07751- 
MHO 143 aaeHTpoga B, aamegasnoTcn B Mae caoero upocTpaHcTaeHHoro 3apfiga. 

	

HpH d = 2s BTB KOHLI OCTaHOBFITCH B 	pacuoaoHcemroil nocpegItHe memgy 
B H C. HoTeHnuaa B aTok Tolute cp i  parteH noTeHnuaaysHaHaae nruca (B naocHo- 
CM A). B T0.1110 OCTaHOBRK HOHOB o6paayeTcH (tSBpTyaIIEHFcit aHog)), OT ROTO- 
poro KOHL" cHosa ycHopsnoTcH B noae meacgy nHpTyaasHum aHogom H C; B TOTIRES 
C CROPOCTb KOHOB paHHa HI CROpOCTII B write B H ELROTHOCTI3 TOHa puma J. 

Bonee geTaammit aHaalla noHaamaeT, 4TO upH HeHoTopux ycaommx 
BO3MOKUIfil Aaa yCTOVPIKBLIX pencHma pacupocTpaHeHna KOHHOr0 noToica. Kai 
noica3aHo B pa6oTe [1], noaRblit TOR Jo 6ygeT pacupocTpaHHTEca Ha paccroHHHe 
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2s K BIM maxcHmammom noTennHaae mencgy B Jit C,meHmnem p1. B geticTBH- 
TeJilaHOCTII THIOTHOCTL ToHa 6ygeT pasHoit - Jo ups yBeHIPIDMIK d go BealiIMILI, 

paincoli 	upli-Hem cp.a.c  <cpi• Hpu He6oabinom yaeauHealin Jo KHK d pencHm 

50 , 
	 0 

r. 4. IloTecc nOECOB meaoky nema napannenbamma Eneeraaama. 
6= collet; d aameageTca a npegenax 0— m. MeacBy imacnonnuf B a C 06paayerca 

Bmirryanbaut EaT0A. 

cHaincoo6pamo /UMW:MITCH H nepexogur K ROBOMy ycTor'IHBomy COCTOBHBIO, 

npus HoTopom HmeeT mecTo HecummeTpuHHoe pacupegeaeHue noTeuguaaa memAY 
BRCH HacTHHHoe oTpanceaue normoro Tocca H ycHopncornemy aaexTpogy. Malt-
cumantamit noTeHnHaa cp mai(c  puma upu ATOM ECHK Tenepb ymeithruarb pac-

crogaue d, TO maxcHmaabutdc noTeHnuaa ocTaeTcH pamulm cp i. PacupegeneHHe 

noTeugHaaa CTaHOBHTCB cummeTpurnamm npu d= 2 s. EcaH Teueps ymeHbrunTb 

rA
 

Fr
i3O1. 

..4
1
4
 14  LIth..11 " 

0 	1 	2 	 4 
4rmiocumentwoe paccmoRHue d/s marrly nnacinuHamu 

u 

cl) E r. 5. HORRIA TOR - pacupegeneuue norearkaaaa menory napanaeammani 
axermorearmaammara linacraaama (p = 0). 

llonamit Tox I = 1,0 I° irpoxogirr ronmco npn dis<2,0 (peacina B (1]). ' 

d go aHaHeHuit d<2s, aH60 HecHoamto ymeablurrn, Jo, TO DTOT pemum cHaHHo-
o6paaHo nepexogHT Ha 6onee yCTO'IHBN1I peanua c cp>cpi xi TOKOM Ha aaexTp01( 

C, paHacam noaHomy KOHHOMy TORY. . . 

Hpu d> 217.2s c yganeHuem C oT B HIM noTeHnuaabHoro 6apbepa lq) .—.- 

--- T 1 lupH6amicaeTcH it B. Hpli d- CO IMOTHOCTb Toica Ha HoaaeHTope C ymeHs-

inaeTca go Eynx, a paccTofunte mencgy B H uHpTya.abnum anogom c noTeHnua-

ROM (p i  cTpeminca it 0,707s. _ _ 
. 	Ha .oar. Jr npusegerca 3aBEICKMOCTbmencgy IIHOTHOCTb10 Toga .1 Ha ROJIIINCTO- 

pe -C, pacupegeaenmem noTeHnHaaa q) It paccToHnuem d meacgy B H C.' Pacupe-: 
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MEM 
IreAlINVIN 
Willalft1111 
FINIMIIMI 

OmuocumenaHae paccmoRHue d/x meiady 
nnacmullamu 8 u C 

(1) m r. 6. PacupeAeneame noTeaggana 
memAy riapa.nnenbErAmm 3KmanoTeagm- 

wise:Lamm unacTmeama (cp = 0). 
U0711ibl1 TOH I = 1,0 to 111303COMIT 

npit d/e<2,82 (penunt C H D [1])2 

ZO 

48 

46 

1?2  
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geaeHHe HOTeHHHKAOB Memgy B C ;pH peaMMOB BILTIOTb go  COOTBOTCTBylOTHHIE 

maxcHmaaLHomy paccTommo d= 2,82s noxaaaHo Ha cfmr. 6. 
rpaclimgH fzimr. 5 H 6 noxaamnaloT, qTO Homme nyqx11, orpaHHqemme npo-

cTpancTHeinnam aapagom, He moryT 6htn, asmegeind H3 ycxopalomero yeTpoilczna 
B xocmmecnoe upocTpaacTno, mug eHyTpH nrma Ha paCCTOHHHH nopagna 
2s OT ycxopsnomero aaexTpoga He 6ygeT coegaHa o6aacTs C Hyamnam noTemma-
a0M. 3TO Tpe6onaHHe DKBHBaJIeHTHO Tpe6onatnno HOJIHOCI HeitTpaaHaarmn npo-
cTpaacTneHHoro aapaga Ha paCCTOJIHHFIX, 60ADDIKIL •-■•• 2s. 3T0 He oaHaqaeT, qTO 

HeriTpaaHaarma goaama nponcxogHTL B npegeaax Raxml-all6o yexoft o6aacTH 
Hyrum; uponece HeitTpaaHaanim momeT HaqHHaTsca HenocpeacTaeHHo as mAxog-
Hwm aaexTpo)2kom H sagairrnanaTsca rge-To mune IIo HoToxy. Ognaxo 'Trion 
goames 6LITh HOJIHOCTbI0 HeitTpaamonau Ha gaHHe, He npenumaionkeil Hecnoati-
RH% ;villa ycHopsnornero npomemyTna. 

IimacTpyHposaHHe HOHHOTO ABHTaTeJIH yuporgaeTca, H K. H. a. ero ORK3bI-

BaeTeg BDTDIe HpH ycHopFnomem Hai:minion:m nopsnma HeCKOALKHX_ MUIR 

-FT 

BOTIDT. C gpyron cTopoHm, ATM Hoar:lei:ma OTITIIMaJILEMIX cxopocTeil acTeqeHria, 
onpegeanemmx Hama -gamma& aeTaTealmoro annapaTa, Heo6xogilmm mem:mule 
aHaqeHHH ycHopfnomero HanpamenHa. I43 clmr. 6 BHguo, tITO o6a aTH Tpe6oBa-
HHH col:mei:gamma B Tax Haninaemoil ycxopraearmo-aameganTealmoii cHcTeme. 
B BTOH cHcTeme ycxopalonmil aaexTpog Ha/COAHTCH nog cpammTeabuo BLICORHM 

oTpnnaTeamnam noTernmaaom cp i .1..--A2 000 6 HO OTHOHIOHHIO K HCTORHHIty HOHOB. 

TpeTHA anexTpog D — 3amegamonmil — HmeeT meHTAnHift noTemmaa ((pp 
2400 e). 3TOT aamapog 3aMeAJIHOT ROHL' AO HpItHOri-CROpOCTEI HCTerleHH51. 143, 

dimr. 6 BHAHO, 'ITO grim gaggemaigem pacnoaomeHHH mmegasnomero paexTpoga 
B 06JIKCTII 3HaReHH311 	 cooTaeTcTnylomem BH6ope noTeHnHaaa 
• (0<cpp<q) i) TeopeTwaemm momeT 6LITD gOCTHrHyTO uo6oe 3HaqeHHe noacD-
4mTmenTa TopmoateHHa noToxa HOHOB IIpH C06310AeHHH yCJI0BHH npoxontgenHa 
HOJIHOTO Toga Jo. 

3. Pactuupenue 'Irma 

B npunegeHHom Eume aHaame upegnoaaraaocb, 	pacmlipeHne HoHHoro,  
nyqxa He HmeeT mecTa. IIpn pacumpemm nyqxa naoTHocm Toga nagaeT BgOJIb 

cTpyH. PaccToaHne d, go . moxoporo ,aepe3 ilytiox MOHIOT 6LITb eme npoeegem 
HOAHLIA Tel(, npfimegnmil K eamapogy B, npH aTOM yeeallquaaeTca. 

CTeumn. pacumpearta 6ygeT cl)yinatHeii reomeTpnqecgoro napameTpa 

R= 

rge D gHameTp nrma y yompaionkero eamapoga, s — paccTosmHe memay 
IICTO‘IHKROM HOHOB H yeRopsnoimmm anemxpogom. ilapameTp R C13333H C nepneaH-
com Hrma P cooTHomenHem 

:Teo 	2qi = 	R 
tp-/2 	n a  

HoaHaa Tara ammoro gnEraTean pama 

2neo 2 F 	 2  R 

Ha aToro mapameEma caegyeT, 	Healunma napameTpa R gan Amu a Tenn 
c Tarofi, Hamepaemok mmorpammamH, goaama 6mTL nopagica Heutoammx COTOH. 
YltaMeM AJIJI cpaememmm, 	ATIJI BaexTponmax nymex HaTogHo-ayqemax Tpy- 
6ox 	 110JITIHTL Bempumy R>4,0 B oTgeaLHon age one HOHHOTO ;Eva - 
rareaR HeB03MOHCHO. HoaTomy gaHraTeab gOaMeH COCTOHTL H3 60JIDIHOTO qHcaa 
6.71H3K0 pacuomomeammx mgeem magoro pa3mepa. B Taxa cHcTeme HeJIb3J1 
exam pacumpeHHH urntos, H HI HeffTpaamanHa goaama 33KOWIEITLCH AO TOTO, 
man oT,rkegagme nrum nepecexyTca acaeacTene pacnmpeHHH. 

Crenem. pacumpeHHa Hmmoro npma ierno HognqHTLthaeTcx npn maamx 
IIAOTHOCTFIX Toxa, T. e, B TeX CArlallX, xorga Hp0A0AbHlaltH HOJIEDIH MOH(110 npe 
ne6pem. YroJi 8 memay rpaHHneft nyqxa H ero ocmo onpegeaaeTca npn aTom 
HpH6aHmennum cooTHomeHHem [2] 

	

0 0,248 1/1H-L- , 	 (18) ro  

rge r /ro- oTHotnelme pagllyca pacumpHemeroca nyqxa x nepeoHaqaar.Homy 
ero pagHycy B Tom ceqeHHH, rge onpegeaaeTca yroa 0. 

YparmeHHe (18) npeacTanaeHo Ha clmr. 7. 13IIJIOTL ao ama4emmil 
He3HatIllTeJIIIHOCTD pacampelma nyqxa MOHteT CHHTD He06X0,AHMOCTb B HeErrpa- 
.1M3a1M11 (npn ye.110BWH HeorpaHmieHnoro cao6ogHoro pacmHpeHHa). Hpn R>1,0 
gaCTb HOHOB 6ygeT BoaapankaTsca CHJIaMH HOJUI npocTpancTsesHoro aapaga. 

CD a r. 7. Pau:Liven:3e MOBmIX urncoB ripH OTCyTCTBIal mefrrparoaaagum 
gasf . pa3.33=ramx sawmill& napaaeTpa R= 

HoaHaa Tara ganraTean 	H ycxopsnonmm goTeggmancim 10 000 e cocTa- 
BaHeT OKOJIO 70 .n r. ECKH CgliTaTL 7 	MOHIHO npeRe6peqh CHAOBLIM e3ammo:-  
gericTimem mammy aeTaTeabHum annapaTom n mmxoggigeft urpyert, TO npH yxa- 
aaHHoil Beall-411HO TRIM HeT He062COADMOCTII B HeitTpaaHaarkHH nyqxa. OgeBHAHO, 

(16)  

(17)  
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C 3/76WM,00HOM11 

Smummepop..vtemmponve 

41) u r. 8. DMIICCIIR onexTpouos 
B cadi nonomEtTensinax aapa- 

A0B. 
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'iTO HJIH coxpaHeHHH neTaTentatoro annapaTa anexTpHgemat HeitTpanbHum gOJI-
ceH ucnycitaTsca anexTportHmit TOR, paBWIi LEO BeHH411110 HOHHOMy. 

HpHaegerame coo6paHceHHH noxaamualoT, 'ITO HOTHMe HCHIATaHHH HOHEILIX 

guHraTeneit ogeHL MaJILLX paaMepoB MOUT HpHBeCTH K 0DIH604HOMy BLIBOAy 

O gocTHrHyToit HeitTpannaaHHH 	B TO Bp0MH Halt ginmeHHe noToxa HOHOB 

OR333ROCb 1303MOHCHIAM ;THUM 33 C4eT paCHIHpeHHH 33p5DReHHOr0 	 Onat6- 

Ka nog06Horo popa He momeT Hp0H3ORTH npH 	genecoo6pa3rco Taxuce 

ripm JI3TIMIX HCHLITaHMIX Hp0H3BOHIITI. HenocpencTseHnme HamepeHHH pacmHpe-
uHH 	H cTenemt ero HeitTpanHaaHHH. 

HI. TEOPETIFIECICHE COOSPARIEHIM 0 HEITTPAJIII3AIIIIII 

1. Peutenun oast cmanuottapubis peolcu.non 
npu oOnopodno.0 pacnpe0e.aenuu 

nana✓ bubtx csopocmeit unmennzupyembix a.aennzponon 

Bmare 6mno noxaaano, 'ITO HeitTpanHaartHH npocTpaHcmennoro aapHga 
gonuma aaseplaanicH Ha gmaHe, He upeataniatorneil ogHoit — guyx HJIHH ycxo- 
pf1}01Her0 npomensynta. B HpOTHBHOM Clly430 6yHeT HpOlICXOJAHTb 1303BpaT 4aCTH 

HOHOB, conposoHcgaemmit noTepeit THIH H apoaxeit anexTpogos. BoammaeT 
Honpoc: HenbaH Jill BBOHHTb DJIeliTpOHLI C HarpeTLIX MITCH, paCHOHOHMHHIAX 

y rpaHIIII CTpyIl? IlpegcTaBagemi, 'ITO 9TH 3JIeRTp0H11 MOrJIH 6aI BTFITHBaTbCH 

5e3 ..3neKmpaeoe 

41) i3 r. 9. Pacupexkeneane noTeauganoB B 6ecKo- 
He4nom HBOCHOM CH013 H0210HCHTBBLHEIX oapfmos 
npn Hang-gnu H OTCYTCTHHH aernpanitorownx 

aneicrporwa. 

B CTpY10 ee HO.TIOMITeabHBIM 3apHHOM H peROM6HHIlp0BaTb C HOHaMH. 0,31I3R0 

mourn° nottaaaTb [3 ], 'iTO CpeHHHH WIHHa cuo6ognoro npaera go pexom6HHartHH 
B paccMaTpHBaeMOa paapeateHrtott naaame gpeasrigaitHo Beamta. CpegHHH gaHHa 
npo6era AJIH paanwrrHoro poga Heynpyritx cTonx.Hosermit gacTHrt 3HagHTenmio 
MellbDie H COCTaBafleT OROJI0 1 iCat HJIH DJIeRTpOHOB C upencTaHasnornHmll HaTepec 
aneprmunt. 

HpH CROpOCTH HOHOB B nygxe 50 K.H /ceK, HJIOTHOCTH Toxa 10 dua /c.u 2  H HIR0R-

11HH 3JI0KTp0HOB HepHBITJAHRTIHpHO HOHHOMy Hy4Ry BepOSITHOCTI, CTOJIKHOBeHIIII 

COCTaBHT OROJIO 10-5  Ha 1 CM. 

B CBSI3H C BTWM IIpH OHHORpaTHOM Hp0X0HtHeHH11 mepea Hygox noTepH aiteprHH 
anexTponamH Hesenvuta, H oHrt moryT xone6anica Boxpyr 'Irma C O'IeHb manmm 
aaTyxamtem. Ansi pac'IeTa maxcHmaabHoil RHHeTwgecxori aHeprHH II cxopocTeii 
3lIeRTp0HOB npH H2c xone6arnmx npegnononom, ITO Holum& nygox. MOHteT 

aameHen 6ecttoHegnmm IIJIOCKHM cnoem C paaHomepno pacnpegeneHamm II0310- 

HilITeTILELIM aapHgom. HpegnonoutHm Taxute, 'ITO aHeRTp01114 DMHTTHpylOTCH 

C rpaHHHLI HoHHoro nputa C Hynenott HagamiHoil cxopocTmo «Hgeanizonam» 9MHT-

Tep0M, IIJIOTHOCTb TORa HoToporo momeT 6mTli 6ecHoHegno 6onmaoti npH 6ec-
it0HerlHO MaJI011 HaHp5D-ReHHOCTH 1103111 y HOB0pXHOCTH (cimr. 8). Ha nosepxHocTH 
Taxoro amHTTepa ripla x= 0 (4)Hr. 9) H xoHegHom aHageHHH Toxa n HHOTHOCTH aapa 

B. Heampa.auaaqua 

gOB BHyTpH HOHHOr0 HOTORa HallpHHCOHHOCTI3 HOJIK paBH3 HyJI10. H3 coo6pame-
Hei cHmmeTpHH HanpynxeratocTs B genTpe HOHHOr0 HOTORa Talcum prima HyJII0. 
YpaBHeHHH, onHemamoritHe Amax-mute DHeRTp0HOB, MOryT 61,ITb HOJIrIeHLI Ha 
06UpIX ypaBH0HHH (3), (6)--(8). 3TH ypaBHOHHH MoryT 6hrrb HplEMOH0HIS H R 
3HORTp0HHO-HOHHOCI IIJI33Me (663 y'IeTa CTOJIRHOBOHHA 4aCTIBI), ecnx oTgenbao 
3311.11CaTb ypanHeHHH HepaaprinutocTH g1131 ageRTp0HOB H HOHOB. HpHHHB EDIT-
63MR0HHO, 'ITO HIHDRyTCH TOJILRO DjleRTpOHLI, MOHMO, HpHMHHHB ypauHeHne (7), 
3311HCaTb ypaBH0HHH (3), (6) xi (8) B cnegylorgeit tDopme: 

, an  
V ;neve  -r at

e 
 — 0, 

!PT +(nt — ne)= 0, so   
I 2  

my,— = O. 

H3 BTHX ypaBH0HIIII HaX0HIEM 

A .{ Cni + 	2; 02v: °e} 4-  Oat [ 	82; V24 

	
(19) 

aTO ypaBH0HHO HJIH OHHOMepHOTO CTaHHOHapHOTO HOTOK3 B gexapToumx 
Hoop,gImaTax npHHHmaeT BHA 

rddx  {[ ni  + 602722. dd2 
 xl] 0e}= 0 

HJIH 

	

[ni +
32g2

V 24] qv, = J,=const. 	 (20) 

3.TIORTp0HOB. OTJIH4H0 npH ATOM 6ygeT JIHHIb B rpanTugHbix yCHOBEIFIX. 

OHO CHpaBOHJIHBO Ralt Ann noriepegHoro, Tax H gnu npogormiHoro Hnoga 

H3 ypasHeHHH (20) Haxoglim 

d2q) — Je (me' ) 112 _ Qt 	 (21) dx 2 	60 	2q(p 	
Eo 

ECnn guHacemte anexTpoHoa nepnellgHxyntlpHo HOHHOMy nygxy, HOCTOHH-
Hail Je  monteT arra (c ygeTom ycnomm q' = 0 npH = (p m) umpameHa 'iepea 
gt  H noTeHrtHan cppi  B geHTpe ny'IRa. PeraeHHe nonygaeTcu ripit ATOM B BHAe 

2 arcsin (— 
(I) )"4-2  ( 'I'  ) 114 171  ( (P  )2=  ( 2Qi  )1/2 

X +C. (22) 
(Pm 	(Pm 	 cm 	809)771  

Tax xax tp = cp' = 0 EpH x = 0, C = 2arcsin 0= 2n1, rge 1—genoe 'MUM. 
Tax xax B Togxe x = X, rge q) = cppi , cp' = 0, 

2 arcsin (1)= (2m +1) a — (  2Qi  ) 112 X +2311. 
8(Am 

OTcloga 

4  
(Pm  = (2n + 1)2 It2 (-Pi 

rge 

et X2 
2ec, 

BeaugHa (p i  parma pa3HOCTII noTeEatuanou memgy rpatutneit H neHTpom 
cTpyx npH OTCyTCTBIIH 3HeRTp0HOB. HanwtHe B pen:Femur ABOJIHOBILX RHC0.7 .0). 
1, M, n yRa3LIBaeT Ha CyIHOCTBOBaHHe pentlimou 6onee Emcoxoro nopHgRa c ntoomm 
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irricaom maxcHmymon noTemrHana B IIoIIepecIHOM ceqeHHH 3:manor° nruta. IlpanTH-
ReCIS14, no-rntxrnaomy, B exruurnrom urine 6yxyr peanHaosaTEcn TOJIbRO none-
6aHHA HHamero noprunta (n = 0), B TO spemn Ran xone6aHnn smarter° nopsupta 
moryT n03Hintan. J1Hmb B HyTIRe, o6pa3osaHHom Ha • HeCROJIMMX eHHIMITIHMX 

Ur:MOB. 
06Hkee pen:mime gJur aartaHmax rpaHmunnx ycnonnii HmeeT Brut 

2 arcsin (—T-) 14 -- 2 (-1 ) 1/4 	— 	) 2  = (2n + 1) 	2n1. (23) 
oPm 	 (Pm 	 (Pm 

3Ta amutcumocTs npeneTannerta Ha rpadinnte djaHr. 9 (oHa 6Inna no)Irrella 
prutom HcenegortaTeneri [4-7J). linHenstrecitag arrepriut anexTpoHon B geHTpe 

cornacHo (23), ortaararsaeTca necbma Bucortofr. Tax, HarrpHmep, npH crto- 
pocTH HOHHOPO HyTIR9 50 ?micas, ero nurpHHe 1 cm, HHOTHOCTH TOR 10 ma/c.m 2  
H H1121(elt/MIH 3nexrpono3 C rpaHnrul nruta pa3H0eTb HOTellIIHMOB Mempky rpa-
HHgeft H neHTpom nruta cocTamaneT 916 B. B COOTBeTCTBHH C nonyqemnam peme-
HHOM nriort HeftTpanHayeTcn HeHOJIHOCTb10. HOBTOMy XOTH H B »team:Heir cTe-
neHH, HO oTpanteHHe HOHOB H pacumpeHHe rparnut Drum 6ygyr 'mem mecTo. 
11pH ymemsnreHHH inllpHrna nruta no 1 XX pa3H0eTb HoTeHHHanort ymeHmEHTcn 
c 916 no  9,16 e. 3TOT nprudep HanrocTpHpyeT upertmyrxecTna C T0,111 aperurn 
nponecca HeftTpanH3arpu11 nyuto3 mansix pa3mepos c H113H09 HaOTHOCTLIO Tona. 

H3 Haltom me ncTornunta anexTportm npHo6peTaror escort) aneprquo? IlpH 
yertopeHHH HOHOB.HHxaxo9 pa6orra Han HEIMII He cosepinaeTen, ecall TO.HbRO 

OHH He nortagaroT Ha yertopmontHil anexTpork. 
ROHM g131I7ityTC11 B anexTpocTaTrmecitom 110.30 ycnopruontnx 3nexTporto3, 

oxHarto TOKH Ha 3110RTp0AbI HJIH OT MIX OTCyTCTBylOT. CzeHOBaTeHEMO, B npo-
Hecce yertopemur HonHan arteprna HOHOB coxpanneTca H0113M011H011 H paintoft 
HX 3Hepriln y HCTOTIHHRa HOHOB. IlpH yotoperum noTernutaarntan aHeprlin HOHOB 

nepexoxHT B rumenrreexyro. OxHarco npn CMeDieH1111 HOHOB C. anexTponamH 
B 06aacTH yertopmontero Hong 06pa3oBaBraanc11 axecs HeitTpanhHan crpyn nnaa-
mm ynte He 6yrteT HpwrsurntaTsca K yotopsuontruir anemponam H nocne Bmcona 
113 3.71ORTp01{0B 6yneT )11311raTLCSI 6e3 noTepH CROpOCTH. AJIFI TOPO TIT0611 aneKTpO-
Hbi 	B HOHTp ycitopsuornero 110J111, HyntHo BBeCTH HX 113 #3a3emneHnoro». 
IICTOTIHHHa B o6nacTb yertopsuontnx anexrporton, HaX0HFIII111XCH HOH oTprulaTenb-
HISM HanprinteHHem •-• 1650 6 OTHOCHTeabH0 HCTOTIHHIta. ECJI11 IIHHteRHHFI axe-
KTp0HOB B6J111311 yet-cops:miner° anexTporta ocyntecnoneTcn 3a CtieT Tepmoanert-
Tpormori DMIICCHH, TO Hoene Toro, Kan Han HI1MH cortepineHa Heo6xognma11 pa6oTa 
B 1650 36, anexTpomn 6yHyT HU:Myna B cTpyro 110110B CHJIHM11 npocrparteTBeH-
Horo aapnxa H yexopertm aToft cTpyert B nporkon3Hom HanpaszeHHH. Macca 
331eRTp0HOB HaCTOJILHO meHaine maccu HOHOB, TITO HX ruutemecitan ameprma 

npH nBHmfeHHH smecre c HoHamH co cxopocnno 50 KM /MC COCTaBHT Beer° 1 /150 38. 

331eRTp0H11 moryT BBOHIITbCF1 B cTpyro C 6onaraoft itHaennecitoit 3HeprHeii; 
npn 3TOM 6yxyT nporrexortHT3 nonepeqHme HX xone6aHrt11, aHanornqame 
cammum Bmoie. B a106om carrae cymmapHan 43nertrprurecitan pa6oTa», noTopan 
nonacHa 6mTr:. conepmeHa Han xantxuan anexTpollom npn HefrrpannaartHrt cTpyrr, 
parma pa6oTe, He06xog11moti gag noxBoxa anexTporron K ycnopnionkemy anexTpo-
rry, T. e. 1650 ae. ECJ1H 3Ta pa6oTa 3aTpaq11naeTen HenocpencT3eHHo y yettopmo-
atero anexTpona, anexTpoHm 6yxyr BTF1HyTIS B HOTOR CHJI3M11 npocTpaacTneHHoro 
3ap11xa. Ecart me artammTeasHan qaeTa rmeTliqecnoit.  arteprHH aaTpamntaeTcn 
Ha xone6aHri11 3J1eKTp0110B, TO mureTntreertan arteprHn HOHOB 6yrker yMeHbIlIaTbCF1, 

1160 CyMMa arteprlill xone6aH119 anexTpoHon 11 rumeTrprecrtoit artepriut HOHOB 

goancHa 61,am paxHa o6nre9 aaTpaTe 3HeprH11 Ha pa3roH cTpyH (1650 ae Ha napy 
HOH — anexTpoH). 

13113rrreexH9 mexaHnam nepexona HIMeTIITIeCROR 3HeprI1H HOHOB B 3Heprino 
xone6aHH9 3J1eRTp0HOB oilman HHFRe.  
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IlpH qacTrirmoit Heftrpann3annn HoHnoro nrrita cyntecT3yr0T anexTpwrecruxe 
CHJIM HpHTFORCH11.11 Memtgy HOHOHMTeJ11311.1MH HOHaMH B urine H OTpHlkaTeHbH1.131 
AHHOJIMILIN1 3apsnrom Hao6panteHHn, HanexeHrium Ha aeTaTenmom annapaTe. 
Hanwnre 3THX CHJI o6ycnonammer TopmonteHHe rrruta H npeo6paaorianHe Krim- 
THqecitoit 3HeprItH nonosturTeasHo artpruneHamx HOHOB B runterHqecxyro aHeprmo 
3apnaternaux aTIelap0110B. 3TOT nponecc npn aHanHae yCTOIITIHBOCTH uporteccon 
HenTpann3arur11 SIBIISIeTCH OCHOBEILEM, 11 MM erne x Hemy BepHemen. 

ECJIH crca3aHrtoe sr.mre npHmeHHT3 K nporteccy HeitTpannaaHHH IIyTeM 
nonepermoro rasexeHmr anexTpoHos, cTaneT orrenHrtHo, "ITO Henonnan HeitTpa-
artsagHn B nerape nruta Etomitoro x3HraTenn upH noneTe B noemrprecnom upo-
eTpaHCTIfe npHseger K Hartexemno oTpinkaTenr,,Horo aapana Ha xopmosoil qacTH 
paKeTbi. 

HpH 3TOM coaxaeTen HOI1e, noTopoe 6ygeT OTT9JIRHBaTb 311011Tp0HIA OT 
pattenn. 0HeBHH110, onaarto, TITO, mut 10TF1 61.1 B TegeHrte mHrtyun anexTport-
RNA TOK 6preT HpenocxogHTrs 110HHMit TOK, Ha Hopnyce BO3HHKHeT HOHOHUITe.11b - 

Hilii aapng. Ocesoe anexTpmecitoe none, BbramBaroinee rkB1DitellHe onertrpoHon 
OT paKeTH, nprt 3TOM 11,CTIO3HeT. 

TaRIIM o6paaoM, B Hocmwtecitom npocTpartcTse npH ycraHo3H3nremcn 
panHosecHom noreHrtnane rtoppyca itopa6nn Hportonmune allexTpwreoure nonn 
A0J1ICHT1 6aiTb mHoro meHrme nonepeqrunx, rscaexcT3He zero paccmoTpenHan 
B1JMe OAHOMepHaFI moneas 11BJIF1eTCH HOCTaTOTIHO peanaHoft. OTMeTBM, 'TO HeT 
HmtartHx ocHosamitit eqnTaT3 Bcerxa o6ectreqemmut ycraHosnertHe panHosecHoro 
noTeHrtHana xopnyca partenn. CoqeTaHHe Hormoro nyaxa, rtoTopmfr monato 
pacemaTprusaTs Kan 11urynT113Hyro Harpyarty, c eMKOCTbIO neTaTensHoro annapaTa 
momeT 06yCJI0BHTb BO3HHICHOBeHHe yeTaHOBHBMHXCH xone6aHrift, HpH noTopiax 
IIOTOK nepHorrllnecitH Bo3HrutaeT H npexparnaeTcH. 3TH nporteccm 6yrtyT pac- 
cmoTpemn Hmmie B pa3xene, HOCBHIHeHHOM 37CTO9iIHB0CTH. 

Kan norta3aHo wane, noarreHHe pasHort HHOTHOCTI1 9J1eRTp0HOB H 1101100 
B Runge& Tomte nruta HpH HHHteRHHH anexrpoHos B nyqox c ero rparnu( npex-
eTaBnfleT co6ofi crummy») aanagy. MOH10 11p0AII0J1QHIHTb, TITO g.1131 OTAeJIMILIX 

nruto3 HrteaaLHo-parmomepHoe cmentemite HOHOB H anexTpoHon He HBJIHOTCH 

Heo6xornium, min norrycHaeTcn HertoTopoe pacralipertHe nyqxa H itone6aHli11 
3HORTp0HOM B Hem. llpH pa6oTe CBH31{11 HOHMIX xnnraTeneil 3.11eRTp0111.1 If Roam 
cocenrutx nruto3 6yrtyT cmennuar3cri H COCTaBHOfi nyqort B genom ortanzeTca 
nefrrpansHum. OxHarto B Taxoft cncreme BO3MOHIHO BO3HHICHOBeHHO 1193TCT0fITIHBLIX 
xone6aHH9 D.T1eRTp0HOB, RoTopme, B HaCTHOCTII, moryT upinecTH K xone6aHmim 
3nexTpoHos C 6o3amoit aHeprKefi B npertenax Taxoro COCTal3H01.0 nruta. B aTnx 
ycnormnx HOT01111H3.71 13611113H geHrpa Taxoro firma monteT AOCT11.11, allarIeHHFI 

yertopnionkero noTemrHana, H Torxa qacTs HOHT119211.H1,131 HyTIROB 3aTopmo-
3HTC11. 

HOCROJIbIty BbIHCHeHO, TITO BrieneHHe aneraporto3 B cTpylo c ee rpaHngra 
conpnateHo CO 3HaTIHTeHb111.1MH TprurocTamH, J1011ITIHO paccmoTpeTr. 1303MOHI-

HOCTb IICH0.111.30B31111/1 COMM, amHTTHpyroukeir aHeliTp0H11 H yeTaHortneHnort 
nepnewuntynapHo OCH nyqxa. B aTOM carrae anertTponm, 33exeHmae s gaup 
cTpyH, He npno6peTaror 3Har1HTenfamur crtopocTert, Hart aTO Ha6nroxaeTcn npH 
HIOReRIMIH C rpaHnqm CTpyH. 3mHTTHposarrame mutat aIeKTpo11g1 ABYDRyTell 
Bnepx H BHH3 no noTorty napanneasHo HoHam. 

PaccmaTpmmeman aartaqa npocTernaem cagy rae CBOHHTCH R onpenenernuo 
crarmoHapHoro ortHomepHoro nportecca napannenbnoro ABlIntell1151 anexTpoHos 
H HOHOB npH ortHopogiunx CROpOCTIIX HantexTHpyemsrx aHeRTp0H0B, HeB03My-
HkeHHOM HOHHOM HOTORe H OTCyTCTBH11 CTOJIM101101111ii menuty qacTiuramrt. HeCMO- 

Tpm Ha rout ynporgaionutx npennononterA, 3Ta aaxaqa npertcTaxnneT HecomHea-
Mat HaTepec, 1160 B Reit TICTRO BLIFIBJIHeTCH prix OCHOBHMX npo6nem He9TpanH-
3a1tHH Hyrum. B xan3Hertmem paccmorpertnn HcnonsayeTcn cxema, norta3aHHan 
Ha spar. 10. 
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(1) H r. 11. Pacupegeaeave noTeagmana B ormomepaok mmeznz runt HeitTpaartaa- 
11,1111 gag page dutgegposammax maanzArbix emopoe'reil anewrpoRos. 

A0 	ye/vs .  
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B pa6oTe [8] HpeguoaaraaocL paseacTso minion) H aaempoHHoro TOKOB 
H OTCyTCTBIre saempHaecHoro Toxa y amHTTepa 

ni t), = ne  (0) ve  (0) 
	

(24) 

H 

E (0)=0. 	 (25) 

HaHaao HoopgimaT HpHHHmanocs coHnagalorgHm c HonoHtermem amHTTepa. 
PaccmaTpaHaaHcb . pemeHHH ypaHmeHHH 

ci2v3 	2q../ 
d.2 	eomeo, L ye 
	 (26) 

•HoTopoe momeT 6bITb HoayseHo H3 (20) HIM Ji = e . 
. ,LtaH ve  (0) <20/ pen-lame ypai3HeHHH (26) HmpaHmeTcH nepHogn-HecHoil 

cilyintrmieti OT X C gamic& BOJIHIII, He 33.BIICHIHeit OT V, H pasHoil 

Vi 

1 (  q  "\ 1 12 • 

27E ...eorrze  

33BHCHMOCTI3 OT x noxaaaHa Ha CDFIr. 
,IJIB HysHa HOHOB Hearts' nepHog 1:133THRHHH pacHpegeneHHH HoTeHHHaaa 

13 37 pas meHmae ;Anima ycHopsuorgero HpomemyTHa (gaff Hommoro ToHa, orpa- 
E HHeHHOTO HpocTpaacTHerandm sapHgom). Iloarlemme HepHogrviecHHe perue-

HaasnouprecH cTar HoaaplibrMH B cHcTeme HoopgilHaT, cHasaHHoil c paHe-
TOR, COOTBeTCTBylOT K0JIe6aHHHM C o6mHHoti gaff Haasmm TIBCTOTOR B cHcTeme 

HC/71041111111 
U0H08 
	 Yawn/aux, 

mexrapod 
	 3anzedaRzot4utl azzezonpaci 

U 3MU/77/17671 3nawmpozzae 

  

Noma It 
3178K/77/10H6/ 

HOlitil 
anstraporiot 

    

eD H r. 10. CxeMa gag pac'ieTa orknomepgoil moAeng. 

Hoopr(HHaT, grumynleitcH BMeCTe C Hyrucom. flpH y e  (0) = v i  HmeeTmecTo HgeaasHaH 
neirrpaamagma, HpH ve  (0)>2vi  erge Hosmoama HeilTpaaHsaHHH C HacTHHamm 
.oTpanteHHem 3.1IeKTp0HHOr0 Toxa. 

HecHoabHo no-Huomy peniaeTcH aagaga B pa6oTe [9], rile ypaHHerma (24) -- 
(26) HcHoabsoHanlich gz131 .HacrHoro capian v,(0) = 0; HoarleHHoe peraeHHe 
mccaegoBaaocs B o6aacTH TOpMO2-KeHHFI HOHHOrO Hy-um (cm. c)nir. 10) H B 06JIaCTH 

BHH3 IIO HoToHy OT amHTTepa. TipH ATOM Hprammaaoch, ‘ITO DMHCCHSI ocyrgecT-
BHHOTCH B o6e CTOpOHI,I OT amHTTepa, paCCTOSIHHe OT HoToporo go ycHopsHo-
THero saexTpoga paccmaTpaHaaocs Halt HapameTp. PeayabTaTm pacHeTos 
Anff 06JIaCTH 3a annITTepom corJlaGyloTcff C gaHHIAMH pa6oTHT [8]. OgHaHo s pa6o-
re' [9] HoayHeH HOBLICI BaHCHMITI BEIBOA: nocae Toro HaH gOCTHToryT yeTaHOBHB-

rind:Ica peamm, paCCTOHHHe Me7Icky amwrrepom H yexopHionwm anexTpogom 
HepecraeT BJIH/ITB Ha HoHegeHHe Humor° Hyrum. 3To B atom oHepegs  HpH- 

BOAHT It BISBOJEcy 0 TOM, TITO DaeRTpOHLI, CKOpOCTb xoTopmx ganexo aa upegegaz4H 
g rmraTega gosegeHa aa crier vrommoseHliii AO aHarfeHnit Tennomax exopocTeil,  
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moryT BIIHATI) Ha HeilTpaaHsagmo nyxixa H6aHaH eamegamorgero aaexrpoga. 
BoaTomy oHoirHarear.HaH upoHepHa HefurpaaHsagrm Hyrnta goaHma upoHaso-
AHTECH Ha paxeTe, ygageHHoti OT 3emaH Ha 6oiamoe paccToaHlle• 

B pa6oTe [10], HocHargeHHoil paccmoTpemno TOR ate aaAaqH, rpaHH'IHaIe 
yeSIOB1111 Hm6paHm HecHoamto HHa'Ie: saeHTpmecHoe Hone y smHTTepa Hoaa-
raaocr, oTJIHeabIM OT Hynes H upemmiocs K HYJII0 Ha 6ecHoHnHocTH; HagaaL-
Hasi exopocm DmEETTHpyenurax 3.11exTpoHos HpHanmagacx pamoift Hygio. IIpH 
3THX HpegrroaomeHHH2c (133THHHHH cTar(HoHapHoro pacupegeaeHHH HoTeHr(Haaa 

oHasmHaeTcH anepHogirgecHoii. gag HgeaabHoti HeitTpagaaaHNH Ha mamax 
cpaHHHTeasHo C ycHopsnorgnm upomencyTHom paccTommix OT aMHTTepa noxyge-
Ho acHmuronmecitoe pemeHne. 

flpegm,gymme peayax•ram noKaaaIBaIoT, TITO penieHHH, gaff Horopaix cHpa-
BeAJIHBO paBeHCTB0.1,=.1 i , moryT 6LITI••noarieHm TOJIIIKOHpH ve  Zvi. aro ycno-
B11e HpH vy =50 zzas Icen COOTBeTCTByeT .HpesinolartHo maamm 311ageHHIIIK KHme-
TH=recxog alleprHH agewrpoHox. Tax, HanpHmep, "[pH zepmoamHccHH 3JIeKTp0HOB 
C HHTH, Hsfeloueg TemnepaTypy 2000° K, cpegugH Tel:taw:tag exopoeTs aJIeKTpo-
HOB paaa 301 Nat I CM. OgHaHo HccaegoBaHHH, B ROTOPLIX HaqaaLHaH CKOpOCTE. 
aneKTp0HOB upHHHidaeTcH paHHoit Hyano, He oTHegaioT peaabmam ycnomaxm. 
B caegylorgem pasgene 6ygyT paccmoTpema pemeHHH, yriHrmaaiorgHe pacHpegeae-
HHe HaHaaEamx cHopocTeit 3.1IeRTp0HOB. 

2. Crnaquonapubie peuzeztu.s Orta unozcezzquu daelcmpottoe 
c aadaltubtx pacnpeOedtenuem malcadtbubtx czeopocmezi 

Bo xcex paccmoTpemmx Blame HccaegoBaHHHx HpegUonaranocb, TITO aaex-
Tporm, amHTTHpyemme B HOHHIlit Hyqox, HMOIOT Hyziettylo HarmasHylo cHopocTs 
H ogrwaHoHme HaAaasume paccToHHHH OT_ Hyrum. PaccmoTpxm Temps 6oaee 
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o6igyto aagagy. Iloxamem npH DTOM,Irro ygeT HaaaabHoro pacnpegeaeHHR cxopo-
cTect aaempoHoR HameHReT xapaxTep petileHHR. 

HagHem c ypaRHeHHR Boabnmana. llycm f (r, v, t) — 4337HKBHH pacnpege- 
.neHHR B cDaaoRom npocTpaHcme g.11F1 aaexTpoHnoro o6aaxa, paccmaTpmmemoro 
• aagage o cmemeHHH Daerrportos H HOHOB. Torga 

of 	 Of 
at ±v•V r f (r, of  t)-1-a• V,, (r, of  t)= 	 {27) 

Lone 
rge v — cxopocm; a — ycKopeaHe; r — noaomeHHe. 

BeaHgtma Of lot oTpantaeT HameHenHR cloymuTHH pacnpegeaeHHR Reneg- 
CTBEEEI H3MeHeHHH rparusgEtux yej101311ii H T. It.; of iat)crojni  rIHTLIBD0TH3meHeaun 

cbYllmAini f 113-3a. cToatcHoReHnft; V, H V T, — onepaTopm rpagHeHTa noaonteHHR 
H cRopocTH. B nepRom npH6aHmeHHH npeHe6pemem gaeHamH, 3a3HougHmH 
OT RpemeHH, RTO ynporgaeT penTeHHe H BBOAIIT 3aRegomo 6onee neccumncnigecxHe 
ycaoRHR, gem Tpe6yeTca. GroatmoReHHR gacTag H gpyrHe HeygEmumemble 
RameHeulla f BO Rpemerm (Hanplimep, Roae6aHHR Haaamm) yayggrator nponecc 
cmernemaR HOHOB H aaexTpoHos. CaegoRaTeabHo, ecJIH yi:kacTcR coagam B HOE-
kw* nygxe naa3my c maaoti arreprileti 6e3 HCHOBL30BaHHH nponeccoR cTommorie-
HEM, TO HaBIPIlle DTHX nponeccoR 6ygeT BHBIL CH0006CTBOBaTb HerrrpaamanHH. 

11ogcTaHoRxa qE/172 BMeCTO a B ypamenHe (27) npHRogHT x . ypasHemno 
Baacosa 

v• V,/ — 	Vq)- V of = 0; 	 (28) 

ypasHeHlie Hepa3pLIBHOCTI1 
V 4 =0 

• ypaRRenHe ;:k1311710111111 
d v m — =m (V • V) V — qVq) dt 

zuregatoT Eta ypaRHeaHR B.nacosa, ecJIH H3 Hero onpegeanm momeHru Hyaesoro 
Ti nepRoro nopRgRa B npocmpaHcme cRopocTett. MOSEHO nona3am, 'ITO ypasHe-
_HMO (28) TkOBBeTB0pHeT inHpoxlift matt eDyntuTHil HOBHOtt altep•HH E =— 1 

 mv 2  
± 	Itomtpenuatt "mg cloyHRIPIll B xamgom caygae onpegeaReTcR rpaturgmbult 
ycaomm&H aagagll. IloTeHnHaa B ato6ort Togxe onpegeaReTcR Ho ypasHerano 
11yaccoHa. llpH (1)HttcHpdpaanom pacnpegeaeHHE noacoRHTeabaux 3apRgoR 

nepemeHHom pacupegeaeHHH aaexTpoHoR DTO ypaRneHHe HmeeT }mg 

V2q)  = Q =  
CO 	1:1 

f [q)(r), v] dv —  
so 

Tge . II0  — HBOTHOCTb alIeKTp0HOB B HexoTopoil xapaxTepHort Togxe; cpyHRIV151- 
agecr, HopmlipoRana CBOHM allagenHem B OTC& Togxe. 

J1erxo BligeTs, 	pacupegeaemae uoTennHaaa momeT &ATI, Halt:keno Teneph 
'6e3 HCHOB1330Bamm ypaRneHRia Hepa3phIBROCTH IIJIH ABIlateH1131 oTgeabmax 
xiacTHIc R,noToxe [CM. ypaRHeHHR (29), (30)1; Katt MM noxa3aaH, 0TH ypasHeHHR 
•cogepmaTca B ypaimeHHH BaacoRa. 4:13H3krgeom OTO omagaeT, 1TO B ato6oti 
-3agaHHoft TOIIKO cxopocTb rlaCTMILI yam He momeT oupegeaRTbca OAH03HaTIHO. 
YpaRneHHR (31) MOT C ycuexo HCHWIL30BaTI,CH npH penTemm pRga 3agag 
o. D;BHxfeaHH aapsuxemibix gacTifq, OCO6OHHO B OAHOMePHLIX caygaRx H cticTe‘ 
Max RoopgHHaT, B RoTopmx Repemernme B ypasHeHHH J1anaaca paageasuoTcR 
•(Hanprtmep, B caygae TegeHHR 13. o6nacTll c napa6oattgecxxmH atounoTeHnHaagmH). 
11pH• nom ypaRHeHHe (31) ygHTuRaeT pacnpegeaeHHe Tenaomax cHopocTect 
'qaCTItg, 

3. 00noatepnoe pacnpeOeitenue nomenqua ✓ta 

PaccmoTpHm renew:. RecRoamto yupoukeHRyzo cDopmy yparateHHR (31); upeg-
noaoncEm, TiTO noTeHnHaa H3MeHBeTCH aHnm B ogHom Hamepenem, XOTH pacnpe-
geaeHHe citopocTell gamin HBAHeTCH TpexmepHum. MaTemaTagecxHrt aHaJIHa 
Taxa mogeaH 3HagHTeabHo npogke, nem B oftem caygae. HeTpygHo RH,gem 
Taxme, RTO ogHomepHaa ygmanatolgaR HagaabHoe pacupegeaerme cxo-
pocTeift aaexTpoHoR, 6aHme x mHoromepHoti, gem mogeab, B RoTopoia Hagananue 
CKOpOCTH IIpHHHThI pasHumft Hyato. 

YpasHeHHe (31) MOBSHO npeguramm. B Bilge 

dq) m  

	

dr22 	r dr — eo
oq  

 J 
f [cp (r), v] dv — —et  , 

so 

rge m=0, 1, 2 gaff geRapToRmx, nHamtgpRgeclutx H ccloepHgeomx RoopgRHaT 
COOTBeTCTBeHHO. 

11oxamem meTog penTeHRR ypanteHHR (32) gall caygaR nonepegmax xone6a-
HHA DAeKTpOHOB B 6eCROHWIHOM HAOCKOM CA00 pamomepHo pacnpegeaeHHoro 
noaoRcHTeabHoro 3apitga, HRH, RTO atuntRaaeHTHo, gJIJI RoHegaoro naocxoro 
CJIOH, RoTopom cocTaRamollme noaR, napaaaeabume HBOCKOCTII caoR, npe-
He6peammo maara cpaRHHTeasHo C nonepegHbrmH COCTDBBHIOBIHMH. 

HaCHOBbItO II3BeCTHO asTopam, DTOT Carlarl npH IICCBegOBaHMIX HeitTpa-
aH3anHH He paccmannsaacE. XOTH cgeaarunte gonynkeHHR 6B1I3KH It npHan-
TLIM B pa3g. III, 1, noaygeHable peayabTana Olta3BIBDIOTCH cynkecTReHHo °VIM-
HLIHH. IlpegcTaBaReTcR neaecoo6pa3Hum pa3geamb 3agagy o HeitTpaa113anHH 
Ha Beg gacTH: onpegeaeHHe cnoco6a BRoga 3aexTpoHoR g3151 noaygeHHR naaamm 
c aagaHmodli xapaitTepHcnixamH H H3ygeHHe xapaxTepHeTHR noToxa B npo-
cTpaucTue nocae ero HeirrpaaH3anHH. OcHosHoti npo6aemolt HeitTpaamanalt 
cgRTaaocs go cnx nop coagaulle mmtpocxoniviecRH HeitTpaasnotif naa3mm C RHO-
Roft aReprHeit. PaccmaTpHRaemaR fume MO) eas RBaReTca 6oaee npeguogTHTeab-
Hon gaR petneHHR DTOR 3agagH, Rem mogeab B paag. III, 1. 

llpegnoaommm, tITO ItymakHR f [Cr), v] BRaReTcn 6oasnatasoRcimm pacnpe-
geaeHllem H CBOBHTCH x maxcReaaoscRomy pacupegeaemuo y amHTTepa. YpaR-
HeHHe (32) nprammaeT RHg 

2  ntev 24-4 (9)-(P0) 
d2w n og ( 	)312 

e 	kT 	CITY — niq  

	

Idx 2—  so 	,2n1cT 	 so 

Ono H3 BODMOHCHLIX pen:mll:Pt gaR pacnpegeaeHHR noTeHnHaaa, noay.geH-
Hoe npH yica3aHnstx ycaommx, nexa3aHo Ha (DIM 12. DaexTporna 'BBOMITCJI 
B HOHHhIn HOTOK C HBOCROCTH X= 0, fp= epo, rge 01111o6aagaRyr MOHCBeBBOBCKIIM 
pacnpegeaeratem cxopocTeit lloTeHnHaa ymeHburaeTcR go HyaR B HAOCItOCTH 
• a, rge o6pa3yeTcR RHpTyaarmart RaTog, a 3aTem yRealemBaeTcR npll npH6all-
NieHlIll K neHTpy nygRa. 3aewrponta DMHTTHpylOTCH Taxme B capKgaTeabHom 
HanpaRaeHHH OCH x HaTogom, pacnoaomeHHum C IIPOTHBOHOJIMICHOCI CTOPOHBI 
na paCCTOHHHH 2X. ilpegnoaaraeTcR,- 'TO ace. aaexTpoubt, 0MHTTIlp0BaHHBIe 
RaTogom C 3HeprHeii, gocTaTognoil gaR npeogoae-HHR •noTeHnHaabaux 6apbepoR 
B Togxax a H 2X — a, HOBHOCTLIO nornonkazoTCR npH CTORKHOBeHHH C HpOTHBO-
BOAC/MUM( RaTogom. 

B ypaRHeHHH (33)• HBOTHOCTL alleItTp0HOB y amHTTepa o6oaaageHa nepe3 
no. Tax Hai( cocTaRasuonTaR aaexTpHgecxoro Hoag B HanpaRaeram OCH z He• 
BBIICIeT Ha COCTDBBHIOIHHe CItOpOCTH V2 H V3 B HanpaRneHHH y H Z, MOH010 npo-
HHTerpHpoRaTs KOMH011eHTLI V2 H V3 (I)YHHHHH f. gait 01,ml:team:m HaTerpaaa 
IIO vi , 3ameTttmi 'TO npeogoaerb noTeHnHaabirmil 6apbeP B Togxe- x= a cmoryT 
aHnib Te • aaexTporm, Hagaamme cRopocTH xoTopsnc y amHTTepa 6oabme 

(29)  

(30) 

(31) 

(32)  

(33)  
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1  
CO 	

2 
8— m 2 

VI e 	d 
[ 

vi=(*)1/2-  

(34) 

(35) 

11Ftein,
2  "no 

ni 
e lc'm 	e7 t2dt +0;1,2  

a,v1 /2 
m 

1/ 2qcpo /me . Paenpenenenne CHOpOCTOCI Daemporros B nio6oil Togxe enpaBa OT TOHHH 

x = a 6ygeT Bxmogam Bee exopoeTn, 6onunne Y2qc(x)/m e . Ha HAOTHOCTL aapflika.  
B TOHHO X BAHHIOT Taxan) anexTponm, ammTnposammie HpOTHBOHOAOHMLIM 

5"0  

43 a r. 12. Boamomme pacupeaeaealle myreagaaaa B nonepegaom casein:Ea 
A2151 maacaenaonexoro pacupegeaeam aa.iaabalax caopocreit anempoaort y 

omarrepa. 

xaTonom npn X = 2X n paenpoeTpaanioinnecn B oTpnnaTeaBnom nanpaanegali. 
OCH x; pacupeneneane exopoeTeii BTHX anexTpouoB BitanogaeT B ce6B exopocTn, 
menBrane —1/ 2 qq)(x)Ini e .. Taxlim o6pa3oM, gan Bawl:mm.1a a < x:< 2X — a ypaB-
Benne (33) upluiamaer BHA 

0 (v-co)  
no q 	)1/2 

e 
kT  

X dz 2 	B0 
( 

21cIcT 
1 	2 2- trtelli 

e  kT dUi 

vi=—(— 
2vp )112 
me 	

6 

BAH 

hT 
d
ow 

	

	2noq o OP-wo)  °' 

'= 	e 	 C e —i2  dt --'-eq d x2 "1/2 	 eo 
(2.:Ps  \ 1 /2 
1 kr / 

YpamEtenne (34) e nomonwo HOACTHHOBICH 

kT ; 	Xb' 

rge pagaye ge6aa ;can aoHoa 

so kT\ 1 12 
XD = n  ) 

IIpeo6paayeTCH , K 6e3pa3mepHomy Bligy 	

cc  d2 (1) (. 	2 no e-oo  e'' 	e-u2  du — 1, deo 	,t(i2 i  
112  (D i  

(a < x < 2X—a).  

B. Heampaausagus 

PaccmaTpitsan o6gacm 0 < x <a, BHAHM, 	B Heft upncyrempoT DAOHT- 
poina CO BCOMH CHOpOCTFIMH OT 0 no Oh, a Tanme gam, HAOHTp0HOB, Bo3Bpa- 
nkeirnmx BupTyanbnum xaTogom, paenonomenamm B TCPIHO a. Cymmapnbul 
Bnuan B HAOTHOCTb aapnga OT DAOHTp0H0B, DMHTTHp0BaHHUIC C X = 0, paBeri 

q (q)-90) 	co 

Ha HAOTHOCTI, aapfiga ulna OT x = a BAHHIOT 'nitrite anempoina, DMHTTH-

poi:tumble xaTonom, pacnononcemmm B x = 2X. CxopocTn 9THIE 3nexTp0w3 
ZeHiaT B nnana3one OT — qcp/kT) 1/2 go --- co. CaegoBaTeamio, B 06AHCTH cneria. 
OT TOHHH x = a lipHeyTCTBylOT anexTpcnna Bcex exopocTen, H HAOTHOCTB aapsiga 
paBna 

(p-vo)  
n (x) = noe kT 	0 < X < a. 

Ypaaaeaae Ilyaecona B 6e3pa3mepHoft cDopme npnanmaeT Bnn 
ci2eD2_ 

e 
no  _,D0 0)2 _ 1,  
ni 

0 < x < a, (2x — a) < x <2X . 
OTmeTnm, 'ITO HAOTHOCTL DnexTpoHos y amErnepa no BX0AHT B o6a ypaBnennB 

(35) g (36). PaccmoTpeinuran enygail 9THM oTgarfaexca OT CATIDH C paBHOMETHLIM 
pacnpegenegaem Ra.laniausix cxopocTeit, 116o, cornacno (35) n (36), xapaxTep 
pernennil 3aBHCHT OT HAOTHOCTH Toita OMHCCHH. 

YpaBnernin (35) II (36) gonna's' 61.ITb pa3petueam gag enegyloinnx rpanngmax 
yenomail: (D i  (a) = 4:13 1  (R) = 0; (Di  (a) = (D2  (a) = 0; (1); (a) =1:13; (a) = 0; 
02(0) =00 . 3geeB R = X /XD, a = a AD. (1)3711HH1131 (1)2 B (36) cyncecTByeT B 111060f1 

06AHOTH, rge BISHOJIHHIOTCH gBa yenoBnB: 
a) (1-.)' H CD "  oTpngaTenbam; 
6) noTennnan HBAHOTCH MOHOTOHHO y6mBalonceii 4)y-inn:men 

an6o 
a) 	H 	HOAOSHHTOALHIA: 
6) HOTOHHHHA nanaexca MOHOTOHHO BoapacTaJorneil cDynunneft. 
Onangeclin 9TO omagaeT, 4WHHIVIiI D2 xaparrepn3yeT alo6ylo 06ADCTb 

BnyTpn Brum, B RoTopoil anexTporusz, npoxonn gepe3 nyrioa, upeogonesaiox 
6apbep c 6onbranm oTpanaTenBamm noTeannanom, gem zno6oil, BeTpegenmart 
HMH pane na eBoem gym. IlepBuit naTerpan ypaBnennn (35) yeTaBaBanBaeT 
CBF131, menv(y (no/n i ) e On, 

1c/ CD 2  _ 0  = 2n0 e_oo 
 2 

( 

c/Q 	jinni 

B npalerngeennx paegeTax ygo6Ho npnmernaTB (no  In t) e-oo = n(a)/n i  II aaTeM 
nwrerpnpoBaTB (35) HMI (36) B DABHCHMOCTII OT paccmaTpnBaemon 06ADCTH 

ygoanersopeaaa COOTBOTCTBylOTAHM rpayingraam yCJI0BMIM. 

IlpnBegemame ypaBBeunn moryT nmeTB 4 Tnna pemeunii (spar. 13). Pemenae 
1 OTHOCHTCH cayquo no ini <1,0 ra cooTBeTeTnyeT cf)ymtnnn (D i . Tax Halt xpH-
Bas  noTeannana nmeeT nonommenanylo nponaBoguyio IIpH Q = 0, 

7,1/2  - 
nog „o kT 	e --12  dt. 

‘1/2  
kT I 

(36) 

[ e n 	e d t 0141  a 
	

- 0- 
(D1/2 
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o6uHati oTpRHareabnblit sapsig me may HROCROCTHMH gyyx amHTTepos meHune 
o6mero noawynTenbaoro aapsiga. PeraeHHH.T1411a 1 g.11F1 no/ni  <1 cup meHee 
ac4exTkonam gag nefrrpanHaagpm nyaxa, aem payee noayaenable peuteHHH c nyae-
BSIMH Haaaabammy CROpOCTA1111 (cm. paag. III, 1). 

ripY no/ni=1, Rpome peureHHH 1, PoTopoe ocTaeTcH npHmeHHmmm, BO3MOHt-
HO  gpyroe penielme, npH KoTopom noTeugHaa payeH }wax) no BCE& nuipHHe 
nyaxa. ORHaim, HO-BHAHMOMy, 9TO penieHHe HeycToiiartso H npH maamx yoamy-
tgeHnsix 6ygeT nepexogHTL B pemeHrie Tula 1. 

PentertHe 1 ace erge momeT cyryecTyoyam H npH no/n i >1,0. HpoMe Toro, 
ripH no/ni>1,0 moryT cylpecTyoyam TaKHce pemeram ulna 2 —  4. 

CD H r. 13. PacapegeneEnta noTeruwana B nonepe'moM cegemui upB malccsennos- 
cKom pacupegenemis yaaaammix cicopocTeri anemposoB y anarrrepa. 

THU 2, cooTyeTeTyyloucHil 4)3THKHHH D1, MOHCOT CyakeCTBOBaTL npu onpe-
geaemmx COOTHOMOHHAX memgy no/ni H nilipHrioti nyaRa 2X, T. e. npy 
aagabatom no /n i  peraerme THrta 2 RmeeT ogHoartaarto orrpegeaenHylo garmy Boa-
RN. Tax Ray B 3TOM cayaae (p'(0) =0, TO no.aHmil peayabTllpyionmilt 3apng memay 
3MHTTIlpylODAHMII IIJIOCROCTHMH payea HyJIJO. PODIOHHO 2 Taxace MO ROT 61,ITh 
HeycToilaHybILVI npH maamx H3M011011HH% no /n i , ripHYogRumx K H3MOHOHHHM 
xapaxTepRcTuaecyora AMIE& BOJIHLI. 

flpy aagaHnoll BOJIFPIIIHe 2X pelneuHe 3 cooTBeTcmyeT 3HarICHHHM no/ni , 
HecRoamto npeybnnaiorgral 3HaaeHHH no /ni gag penteHHH 2. lipHyaH, COOT-
BeTcTepornaa pernemno 3, noxaaaya Ha clnu. 13 c gsyma maxcHmymamH, aTo6m 
nogaepralyTs B031410HtHOCTh CylHOCTBOBaHHH penleHRia 6onee BISCOROPO HopagRa. 
OJ~Haxo (ma monteT HMOTb H ogHH maxcHmym, Ray noxaaaHo Ha IfpHr. 12. 

B 06.TIaCTH caeya OT TOrIREE Q = a xpnyasi COOTBOTCTByeT 	 B cpeg- 
HeY aacTH 4gynxrpul 	CJIeBa OT Q = a aaexTportm HpeogoaenaloT HOTOH- 
gnaaLyna 6apbep H HMOIOT maxcyeaaoycxoe pacypegeaeHrie cxopocTeii. 3TOT 
THII pemen 	ycTollally npli yCJI0B1114, 'ITO ontonteHHe no/ni He ymeranneTcH 
19 aatcas No 48  
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6oaee aem B e—(1.0 paa scaeacTyHe mymoy RaH (ItayitTyarmit aaexrpHaecxoro man 
y HaToga. Tax Ray B Toaxe x = a HanpsuxemiecTs aaexTpHaecxoro IIonse payHa 
Hyaio, imam& sapHg Remgy HROCROCTSIMH x= all x= 2X—a Tama) payey 
flpoHsyogHaH B TO4RaX X= 0 H X= 2X oTpukaTeaanaH. 1103TOMy memgy DMHTTH- 

naocRocTamH cymmapHmli oTpukaTeabinail sapHg JTOJI/ROH 6bITb 60JILDIe 

110110HCHTeJ1131101'0. 
PeraeHHH 4 moryT cymecTyoyaTb AJIH Bcex 3Hagalildfl no /ni>1. OUR ycToft-- 

ayym C TOIIRH 313OHHH OMICaHHLIX Blame 3MRCCHOHHLIX xpyTepHey. Ognaxo 
HOROTOIHIO coo6payteHHH noxaamyamT, 'ITO 3TH pen:team moryT nepexogwrb 
B pen:realm THrta 1 HJIH 3. 

H3 143J10}ReHHOr0 caegyeT, 'ITO cvnecTyyloT TpH TRIM ycroframmix pen:re-
m& 1, 3 H 4. °Hamm pemenne 4 o6aagaeT orpaimaeutofi yCTO/U1HBOCTLIO, 

caegoyaTeasno, )l1431140CRII peaaHayionkymrica 6yRyT, oaeyrigHo, pal:Hums' 3 11  1. 
BO3M0H(110, pemenHe 1 He npiamerarmo man Bcex sHaaernmx n o /ni >1,0. 
alo6olt BORIPIHHIA X HmeeTcH maRcHmaasHoe snaaertHe no /ni, go RoToporo moyter 
cyrxecTyoyam penieHHe 1. 3To MOH010 ITOHCHHTL caegyloryllm o6pa3om. MaxcH-
MaJlbH0 BO3MOW.H00 aHa'IeHHe 	payHo ero BOJIHMIHe npH OTCyTCTBHH aaexTpo- 

HOB B nyaxe, T. e. npH no/ni  = 0. 9TO npegeamme arraaeame noTertyHana payao 

(Pt =27 Qt/PoX 2 . ECJIH n o /n i <0, TO cp,,<Ti. OppegeaRm c nomonwo (35) xpn-

BH3Hy (Di B Toaxe x=X, "D= (Dm  
CO 

d2 (D i  = 2 no  eon, 
e-0  dt —1 	--= ---,I.,— —1. 

de2 	 n (pro 
0,12 

flpH ybearraeHHH noln i ,. naamaaH C HexoToporo aHaaeHroi, 3TO oTHoine-
HEM CTaHOBHTCH 6oamne 0,7,1/2. B 9TOM cayaae RpHBR3Ha B HenTpe nyaxa 
6ygeT HOHOHCHTOSILHOR, 'ITO cyHgeTeascryyeT 0 HaJIWIHR mrammyma. 3TO npoTH-
yopeaHT npegnoaomermm, HcxogH H3 RoTopmx ymyeAeHo ypaBHeHHe (35). 
CaegoyaTeabHo, HMeIOTCH upegeabHme artaaeHHH (Dm  H no /ni <CD,7,"2 , Tahoe, 
'ITO IIpH no/ni , npeybunaloymx npegeasHoe, pemeHRe 1 He monceT cyryecTyoyaTb. 

Tax RaR <CDi, TO go:TD-RHO BIAHOJIHHTLC31 HepayencTyo no int >al—i 1/2  AJIH 

scex pemen ulna 1. Ana Bcex 3HaaenHil nolni, npeybralaloykyx npegeabnoe, 
peaartaybAnnecH peinertHH, oaeyHarto, 6ygyT npHnagaemaTb x THuy 3 HIM 4. 

nocRoabRy ananeHHH no/ni>1,0 npeacTaBarnoT cuernm.aanbrii HaTepec, 
paccmoTpum BO3MOSICHOCTh noayaeHRH Heo6xopIMo II.110THOCTIL 3.TIORTpOHOB Ha 
noyepxHocTsix peaabHmx amHTTepoy. IlpH6aHatenyo MOHCHO aanHcaTb 

Sow 

AT2 e 
no  — (v i ) 	(vi ) 	' 

rge A 120 a/c.R 2 • ° K 2 — nocToHnHaH PHaapacoHa gammana; 	— pa 6oTa 
ymxoga amHTTepa. ripH TemnepaType 2000° K 

no 	2,16.1020-2,22 wto aitenmpoiticm 3 . 

Ana npymepa, noRaaanHoro Ha 4Hr. 13, n i =2,5.102  uon/ex l . IlpH (pm = 
=4,0 e Yealiarsua no/ni cocTayaneT (mono 7,2. Tamar o6pa3om, aHaaeHHH no/nt> 
>1,0 ;:STIR cyinecTyylonver maTepHanoy 9MHTTepOB nerxo AOOTHRCHMIDI. 

OTMOTHM, TITO cpegaHH TenaoyaH cxopocTs 3TIORTp0HOB ( vi) upH T = 

1000° K puma npHmepHo 98 tc.1 cicex, TiTO IKP1TH B gya paaa npeymameT CRO- 

pocTL HOHOB. 
PaccmoTpernime smile pemerum gaH naaamm c maaoir aneprHeil npeacTay-

.11HIOT oco6mil HaTepec, ecart F-111Tb1BalOTCY1 CTOJIRHOBOHHH 'IaCTHiJ. KyaoHoricHoe 
paccesnme, HponopHnoHaabfroe goalltHo HrpaTb cyinecTyesnylo poab Ray 
gryjaDyarlommaii mexaraum npri aHepryax 3.71eRTp0HOB, paBHISX JSOnBM 3.TIORTp0H- 

BoahTa. 
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PacneTia nonepenmgx itone6aHM1 B imummipimecitom npute monmo npo-
113BeCTH C nomommo TOTO ypaimemisi, aanHcarmoro B RHJIHEIRpHReCROCI CHC-

Teme icoopgrmar: 

'TO cTaHHoHapHme noTemiHanm, Hoar:femme B pa6oTe [8] n.nst caynan BBona 
alIeRTp0HOB B HpOROJILHOM HanpanneHHH, B cHcreme Roopnimar, CBSI3EHH011 

C Hy-cutom, icone6moTcH c nacToToii naaamm, 'ITO, onHaxo, Hmtax He rummer. Ha 
noTerigHan amiirrepa. 3T0 cornacyeTcH c ofteit TeopHeii, mepninaiorgert, nro 
npononbrime 9ReIlTpOCTETIP4eCitHe BO3MyRkeHHSI B naaame He pacupocTpaHrnarca 

[11 ]. BCReACTBHe rpygHocTeit Teoperinecicoro ananHaa HecTaiiiioHapHux 
mos Heo6xonimim Tn:iareamtme alcompiimenTanHame Hccneikoliamui HOHHIAX 

HOB, B HoTopmx oco6oe BEHMEHHO g0.11H010 6bITL o6pameHo Ha BRHAHHe CTeHOR 

xamepm H camoro HCTORHHHE. geaecoo6pa3mo IIpH 3TOM epaHHHTE. iracToTy Hone-
6aHHA Hyrum C CO6CTBOHHOR peaoHaHcHoil RECTOTOrt alleItTp0MKTHRTHIIX xone6a- 

imil B xamepe H onpenenHTH ilinyitryariHrt Toica Ha crefmax xamepm nocpencrHom 
Hamepermn marawrimix noneii, Hm3Ba1inax 3THMH roxam11. 143 anemenTapHoil 
Teopiut Hone6amall H3BeCTHO, 'ITO KRA HX CyIReCTBOBEH1151 Heo6soAHm HCTO'IHHR 

aseprini; B cHcTeme nonamo 6bITL o6e0rteneHo ycHneinte xone6aHnii, a mentny BLUM-

KOM H BICOROM rkoaacHa 61.ITL 06pm:tail CBFI3b C COOTBeTCTBylOIRILYI cgaHrom clma. 

3TH HiecTicHe rpe6oBaHira HORe3bIBRIOT, 'ITO AJISI HORrIeHHFI xopomero 
Topa Heo6xonFtmo lIpHHFITL pSIJj cneromiummx mep, a Taxixe 'ITO upirumoic HanH-
nim o6paTHoil Minair monceT oicaaarHcH He HOLUM& HyROR, a HaxyymHaa KaMepa. 

IV. COOEpANCEHIDI OB DICCIIEPIIMEHTA.TIMILIX IICCJIEgOBAHMIX 
HEnTPAJIII3A41111 HOHHOPO HYTIICA. 

Teopeninecium licenenoBaHHH, o xoropmx roHopiLlocH Hume, noita3m-
Bal1T, 'ITO npo6nema HeilTpanHaaHHH mincieTca BecHma cnontitoil. Bpn ynpo-
maiomixx npenriononceHmix (pacemoTpemte onHomepHoil aanana;• npennononte- 

o6 Heneamome manmx upononimmx COCTaBRHIOHIBX Hoaa H paBeHCTBe Hynio 

Hananmmix cicopocTeil 3ReItTp0HOB) TpygHo cynrim o COOTBeTCTBIIII nonynermmx 

peByJIETaTOB pea.asHomy nriorkeccy HeitTpaaHaaHHH. ilpH OTCyTCTBHH 

aanana CTRHOBIITCH Tpyimo 06o3pirmoift, 'ITO °GROH-WIWI' HHTepuperaximo 

peayavraToB. B CBS1311 C DTHM B HocaegHHe TORIS upoBeneH rum micnepiimeirroB 
no- paanimumm cnoco6am HetiTpanHaarpm. B 6oniniimacriie II3 HEX anexTporun, 
nonynefmme c nomommo TepmoamliccHH, BBOKIIJIHCL B ROTOR C HHTeit HRH noisepx-

HocTek, pacnononieHmax B HenocpencnienHoil 6RH3OCTH OT rpasark nygRa. 3TH 

alicnepinienTsi UpOBORIISIHCL He B Hgeaammix yearn:max, ormaxo HX peayninaTia 

HO3BORHIOT cgenaTH o6umii pOCTOM 3ReItTp0HHOM Toxa CTeHeHL HefrrpaaH-

aarkr/H yHeaHrfinaeTcH. 3TOT peaynkaar upencitaaall aimamom ovomepHmx mone-
nek C vonepenuoii nonanek HeilTpaaHaylomin anewrponon B nynox, oco6eHHo ecaH 
yneeTH acfpcliexTm xyzonoButoro pacceaHHH. OnHaxo B HacToBiHee HpemB name 
HomimaHrte axcneprimeHransHmx H TeoperimecitHx peayabraToB HayneHim npo-
riecca nefirpanHaarkim FIERSIeTCH REUEL 31p116JIHRieHHEINI H Tpe6yeT aOTIOJIHHTe.111,- 

Hmx HccnenoBarmii. 
B HexoTopmx OHLITaX aReItTp0HIS BBORIIJIHCL B HOHHLIE ROTOR B OCeBOM 

HanpaalleHHH C nomommo amurrripyromitx ceTox, paamememmix B Hynxe. BO3MOSK-

mo TaHme HerroaL3osamie Ansi HeirrpanHaanmi SIBReHHH nepeaapimitH menigy 

HOHaMH H aromamn minor° H TOM ace Bemecilia. BpH COOTBeTCTBylOIREX yCSIOBIIFIX 

3TOT nporiecc moncer npoTexam C 6onunoit citopocrmo. Tax, emmt nynox MeKROH-

HLIX aTOMOB nepecexaeT nynox 6EacTpo nBEM(37MHXCH HOHOB, TO RECTI. aTOMOB 

HpHo6peTaeT aapim HOHOB, H nocaenaHe npononnialoT rkBHSHOHIle B mine HeilTpa-

n0B. CTelleHb Helirpanimagma IIpH 3TOM monieT npeammaTH 95% • 
HaH6onee ripsinoe goicaaarenHcnio ycneumoil HeiiTpanHamirm 'Irma MOSHHO 

HORFIHTL B mccilepiimeHTe c onHoponumm Hoimmm nrutom c 6onamirm afianeHHem 
napameTpa R H BLICOHOR HROTHOCTMO TOKa. 3TOT HygoR AoinHeH pacnpourparurri, 

CH Ha paccTomme, Bo MHOrO paa Hpeabrolaioraee rkanHy yeitopaioniero npomentyr-
Ra. Ran imicaaaHo BETIIIe, npH OTCyTCTBHH HerupanH3aHHH ARBIL ne6onmaaa 

nacTH HOHOB gOCTIIPHOT iconnewropa, a OCHOBHOO EX MICRO HOR KerICTBReM CHJI 
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PacnpeneneHrie noreHHHana B imiaHmiplinecxom nynxe Hecitonmio meHee 
xpyroe, nem B IIROCKOM nynxe Tog Hie iimipmim. 

143 H3R0HieHHIMC pe357nbTaTOB MOSHHO cgenaTs caenytomHe BiaBogia: nynox 
g0.11nie1 6ISTL MIIIIHMERLHOR B03MOKIHOit MHpHHIS; IIIIOTHOCTb 'mita B uynxe 
gonnum 6LITL mmiHmanbHoil, a HROTHOCTL 'mita anewrpormoil amHccHH nonnum 

BLIMe IIROTHOCTH HOHHOM Toica. B imeanmiom caynae rirum nonnuim 
6hITb nruutHinprinecicriam. 

Apyroit, npegcTaBaluometi HecomHemitail HHTepec aananeii SIBRIleTCH Hayne-
HHe BMHCCHII anexTponoil B OCeBOM HanpaimeHHH C ceniH, pacnononcemia 
nepueHnmiyaHpHo HanpalineHmo nyrixa. B 3TOM caynae, minaxo, ananifreasno 
Tpygmee ccliopmyallpoBaTH rpairimmge yCHOBITH H ypamieHHH (24) — (26) nonninm 
6mTE, upeo6paaoBaHm. B pa6oTe [8] HccaegosanocH pacnpeBeneHHe miopocreia melt-
rpOHOB B npennononteHHH, 1T0 CROpOCTII 3ReKTp0HOB, nepeceitaionmix 3MHTTep 
B HanpaHneHHH nmintemin HOHOB, HmeioT 6o.nmAmanoncxoe pacupenenemre. 3T0 
npennononceaHe lIplIBORHT x Bamony o HeB03MORZHOCTH o6paaoHaHHH manHonap-
Horo pacnpeneneHHH norearmana, ecan cpegHBH TennoBan otopocTs anexTpoRoB 
upeliminaer mcopocTH HOHOB 6onee nem B 1/2 pas. OTmona He cnenyeT, onHaxo, 
'ITO TeRHe alIeltTpOHLI 613CHORe3HIS. B03MOSEH0, HaC mow-len:10pm peraenHe 
npoonemm HeifiTpanHaariEtH, Hmelomee HecTaimoHapimait HRH nepHonwrecitriii 
xapaicTep B na6opaTopHoil cHcTeme oTc'IeTa. (PaccmoTpellame amine ygoimeTHo-
pHTenizahle peraemui &mu HecTanuonapHiamH B clicTeme itoopiinHaT, 
maws' C HOHHISM HOTOROM.) BO BCHHOM caynae, He 6ygeT miner° yninimenaHoro, 
ecall npHemnemoe Ann npaxTmcH pemenne oxanieTcH HecraiiHoHapHsim, XOTH OHO 
II o6nanaeT onpenenemmodH HenocTaTitamH C TO'IHH apeHHH Hormofx OlITHRH. 

4. Teopus itecmaquonapitatx pemeu.noe 

Teopeurnecxrdi ananH3 HecTanHoHapHmx pentrimoB allaratTeamio c.nonmee. 
3TH pennimm, onHaxo, orlipsmaioT nononnirreasHme BO3MOSHHOCTH HerfTpanHaa-
HHH cpaHHHTen},Ho co cTagHoHapHLaut pemeHHHMH. RpoMe Toro, HecTanHoHap-
HOCTb cnoco6cmyeT nonynenmo IIORHOCTLIO HeinpansHoil nnaamm. Tax ;He Bali 

B cTarixonapimax nporkeccax, B HecTamionapHom caynae naTinfeH 
3anon coxpaHeHHH aneprHH. 

B pa6oTe [10], Hcxonii H3 arrHeapH3oBaHmix ypaimenkiii gHHaMHKII cme-
menkin HapHnois, noimaaHo, 'ITO HpH upaminbuom cnoco6e cmemeHmi allexrpoHHo-
Hommaii HOTOK OCTKOTCSI OREI0p0AHERI. 3TOT araHog MORCHO 6Lino npenimikeTb, 
ecnii ynecTb, 'ITO BCHROO paar(eaenHe•aapHiros upHHogHT x yHeawreHmo HoTeH-
HHaaisHoli aHeprITH CHCTeMEI aa cgeT ymeHmaeHHH HHHeTHriecHoit aueprHrt B cac-
Teme genTpa mace AHHazynrerocH nyrma. 

B Teopim HecTarkHoHapHmx pentHMOB 06IIRHO paccmaTpmialoT TaRHe 
TeMaI, naci ROTOphIX nonynaloTcH paapennimme graticl:peperolHaahame yparmeHHH. 
3TOT MeTOR C ycHexom nplameHHeTcH B TeopHH pealiTopos, npH Bm6ope ROOWW- 
HaTrazx CIICTeM B mexamuce E pacneTe anexTpHnecmix Hermit. B pa6oTe [10] 
3TOT !Anon npumeHeH x HccnenoBammo noBeneHHH 3ReKTp0HOB H H3aamorkeil- 
CTB1131 aeTaTeaHHoro annapaTa C HOHHEDI HyRIMM. B o6mem caynae HeT ocHoBamiii 
onurnam cymecTBenuoro IMBRIUM anexTpocTaTHnemillx itone6anai c mraamea- 
Hoii nacToToil Ha nporiece HeitTpaintaarutH. Tax, Hanpumep, 6mao noxaaaao, 
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npocTpancTBeHaoro aapa)a BO3BpaTHTCH K ycxopsuoIIteMy a iexTpo)y. IIocJie 
Toro Kali yCTa .HOBHTCH TaROg pe}KHM pa6omI , c ie)yeT BKJIE)gHTb aM11TTOpb1 
aBelTpoHOB . ECJIB IIygoK IIpH ATOM HegTpaJIH3yeTC5i, B03BpaTHaII3 TOK HOHOB 
HctIeaHeT, H, IIOCKOJIbKy Ha KOJIJIeKTOp 6y)yT IIOCTYIIa.Tb HOHEI H 9JIeKTpOHI1 
B paBHB% KOxHgeCTBax , TOE Ha HeM TallEe yna)eT 70 HyJIE . BCJIe7CTBHe OTCyT-
CTBHH TOKa Ha K07I7lOKY0pa Be.uHgHHy noTOxa gacmrJ He06 %07rIM0 H3Mepgm 
xanopHMeTpHgecxHM IIyTeM. 

3T0T npoCTog, HO y6e)11TeJIaHLig aECIIOpIMOHT 70  CHx IIOp He 6uJt IIpoBe7eH. 
Ra Ee alptJeET B03BpaTa HOHHOPO JE Ea B noJre cBoero 11poCTpaHCTBeaHOr0 aapA-
7a 7ealoacTpgposancA aHIIII B 0T7eahHUg CAygaxx H C 6OJILmHMH TPY7HOCTE-
MH. IIpHgHHOg BTHX Bey)ag IIpH nonalTxa% IIpoaepxH HegTpanH3aI;HH IIygKa-
HB7IHeTCl HaJIH 1He Bo BCO% OIILITax CTeHOK xaMepE1, )eTaneg KpenneulH, OcTa-
TO*1HLI% ra3oB H )pyres% 4IaHTOpoB , OTCyTCTByE)a;H% B XOCMHgOCKOM IIpoCTpaH-
CTBe H IIp1BOJ HIIjH% K BO3HHKHOBBHHK) aJIeKTpOHHbIX HOTOKOB cpaay IIOCAe 
BKJIIO'IOHHA HOHHOPO ny`iKa. 3TH aBOKTPOHbi 7H(( )YH7HpyIOT B HOHHMg IIyg0E 
H IIo MOHLmOg Mepe 1aCTH1HO HegTpaJIH3yI0Y er0. IIo3TOMy Ha IIPaKTHKe CpaBHH-
TeJIbHO Jrerlo IIOdIy'TITb HOHHLie IIy'IKH, Ha paccxosIHHA, 
Bo MHOPO pa a 6oxamae, geM 7JrHa ycxop iiomero HpoMexcyTxa, 7axce IIpH 
OTCYTCTBHH CneI~HaJIbHog CHCTOMH HeHTpa7IH3aI~HH. ECJIH B Ta$OR fl 1OK BBO-
)ATCH BeKTpOHLI . 0 HarpeBaeloi HBTII, TO mHpHHa IIy'IEa 3aMeTHo HBMeHAeTCA, 
HO 061L1th xapaxTep IIy'TKa OCTaeTCA B 06II;eM HeH3MeHHWM. 

A,aJn,EegmHe 3KCIIepHMeHTa7IKHbie HCCJIe7OBaHH5T HeCOMHeHHo IIpIT6JIH38T 
paapemeHae npO6xeMLi HegTpaJraaI1rn. O)HaKO oxoHgaTe2IaHag IIposepxa 
HeRTpaJIHaaJ 1IH, Heo6xo)11Mog )JIA pa6omi Hoaaoro 7BHraTe7III B KOCMOCe, 
MOHEOT 6bITb 11 OH3B0)eHa TOJIbKO IIpH HCIIaITaHHA% 7BHraTeJIA B peaJlbHbIx YCAO-
BHHx. J oHCTpyxTOphI HoaHU% )BHraTeneg YKa3LIBaIOT Ha Heo6xo)BMoCm IIpoBe-
)eHHA Tallx HCIIMTaHHg B 6JIHHKag1L[ee BpeMsr. 

ECJIH 6Y7eT IIOKa3aHO, *ITO H3 )BHraTeiI$I BLxTeKaeT IIy'IOR HOHOB, He$Tpa-
IIH3oBaHHbIg He06xo71IMMM EOJIHgeCTBOM aJlexTpOHOB , H BO3BpaT HOHOB OTCyT-
CTByeT, IIpo6JIeMy HegTpaJlHaai;HH IIygxa MOBIHO 6y)eT C'HTaTI, pemeauoL 
Bo u moro BHHMaHHA Tpe6yloT TBKHe IIpo6JIeMM, RE BPOSHA H paCIIEIJIeHHe 
aBeKTpo7OB )BHrazeJJA, BO3MO1EHOCTL IIOBTOpHUx aanycxoB, reaepai;HA pa)HO-
gaCTOTHUx myMOB; o7Hax0 IIpo67IeMa HegTpaJIH3a>;HH ABJI$1 TCA I;eHTpaJlbaog 
Hpo6JIeMOg CO3)aHH5I )BHraTeJleL JIeTHLIe HCIIMTaHHA MaJlopaaMepnEIx 7BHra-
TeJle 1 707lHKH& 6L1T1, npOBe7OHLI B 6nHlnagmee BpeMH. Pa6OT0Cnoc06H0CTL CHC-
TOMU HegTpaJIH3aIJHH MOHneT 6hITb IIO)TBepHC)eHa ExIT onpoBeprHyTa IIpH EpaTKO-
BpeMOHHLI% IIOaeTa% IIP070JI HnHTeJIbHOCTbE) OT 30 JwUK 7O 1 iuzc. IIOxeTLI TaKOg 
7xHTeJILHOCTH MOFYT 6MTI 0CyIQOCTBJI2HLr IIpH BOPT1TKa7IEHUx 3aayCxa% MHOPO-
CTyneH'IaTLI% paxeT. Ogeab BaHEHO,'lT06LI ocHOBHLre IIpHHI;HIILi HegTpaJlHaaRHH 
6NJIH IIpoaepOHLI Ha He6oxEmH% )BHraTeJIHx )O Toro, xaE 6Y7yT 3aTpageHLl 
yCIIJIHH Ha Co37BHHe )BHraTexeH 6OJILmOg M OIOHOCTH. B CBB3H C BTHM HaCTOII-
TeJlbao pexoMeH)yeTCA 6ucTpegmee IIpoBe)eHHe JIeTHEI% HCIIaITaHHg HaH6oxee 
IIepcneKTHBuaIx cECTeM HegTpa nI3aIjaH. 

Heo6xo)nEIo OTMeTHTE, gxo yCTOg'HBaJT He 1Tpa1H3aI;HA IIYgxa He6oJ1b- 
moro 7BHraTeJI51 He )aeT rapaHTHH pa6oTOCII0C06HOCTH CHCTeMM 8egTpaAH3a1zIH 
)JI11 )BHraTeJIH 6OJIbmH% paaMepoB. 3T0 o6L5ICH11eTCA HeJIHHegHOcm10 ypaBHe-
HHg, oIIHCLIBaIOIIJHx )BH1KeHHe IIOTOKOB C IIp0CTpaaCTBeHHMM 3ap1I)oM, H ypaB-
HeHHg )HHaMHRH IIaaaMEI. O)HaKO ycnemHue HCIIEITaHHII MaxEIx )BHraTeJIeH 
IIO3BOJIAT C 60xbmeg YBOpOHHOCTHO BeCTH paapa60TKy MOIgHJ,I% HOHHbI% )BHI'a-
Texeg. 

V. 3AKdI1OtIHTEI[hRLIE 3AMELIAHI3H 

B cBeTe 7aHHog pa6oTU ACHO, 'ITO HMeIOTCH BecKHe CBH7eze1IbCTBa Han 
607rbmHx TpY7HOCTeg HeiiTpa1H3a1[HH B KOCMHgeCKOM IIpOCTpaHCTBe, Tan H BO3-
MO RHOCTH ee ocyIr ecTBxeHHH. IIOgTH UOJIHOCTbIO HeH3BeCTeH Me%aHH3M )HCCH- 
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HaI~HH 3HeprHH B paapexceHHog IIJIa3Me, IIo xpagHeg Mepe B gaCTH yMeabmeHHA 

3JIOKTPOHHOg TeMIIepaTypaI. Henpe)BH7eHH&e HeyCTo 'IHBaIe peHIHMLI II JIa3MLI, 

.6HapyHKHBaeMbie B yCTPOgCTBax 7JIH ee Y7epHcaHHJJ, IIpeJ OCTeperaIOT OT yIIpO-

feHHLi% CyHK7eHHg 0 ee CBOgcTBax. COCTOHHHIO nxaaMLi C MaRCHNI aJIbHOE aHTpO-

fHeg oTBegaIoT paaHLie TeMnepaTypbi 9JIeKTpOHOB H. HOHOB . IIO3TTOMy BCe BH7LI 

HeyCTOH=IHBOCTH )O3IEEbl CIIOCO6CTBOBaTb B KOHe'JHOM HTOre yCTaHOBJIeBHIO 
COCTOJIHHH C paBHBIMH TeMnepaTypaMH 'IaCTHIi . ECxH 7aHEe 6y7eT OCyIIIeCTBJIeHa. 

34 eKTHBHaH HegTpaxI3ar;Ha, OCTaeTC$1 HeHCHLIM BOL1 OC o6 sJlexTpB Iecxog 
CBH8H o6pa3yIoriegcA IIJIa3MBI H. KoJIe6aHHg B Heg c HOHHOg paxeTOi. 

HeCMOTpx Ha 0TMe'eHHb1e TpY7HoCTH, 11 OCTOTa HegTpaJraaI ~HH B xa6opa-
T0pHL1% ycnOBHx% BCOJIIIeT onpe7eneHHue Ha)eln)aI. IIAaaMa KoCMmiecxoro IIp0-
CTpaHCTBa MOliceT CIIOCO6CTBOBaTL HegTpaJIH3aI ~HH, XOTJT 3TY B03MOHKHOCTb H HOJIb-
311 C'THTaTE pemaloIIIeg. Tax EaE BeKTpHgecnae CHJIbi Mexc)y IIy`IKOM H xexa-

TOJXbHEIM annapaTOM 6&CTpO yMBHbmaE)TC1I C paCCTOIIHHeM, ye Ha KOpOTKOM 

paCCTOHHHH IIy'IOK IIepeCTaeT B3aIM07egCTBOBaTb C aIIIIapaTOM. JIHmb BO3My-
a~eHHA B nJIa3Me , paCIIUOCTpaHJIIOHLHOC$I BBeP% H BHH3. IIo IIOTOHY , MOryT CJIy-

HEHTb B03MOHEHLIMH HCTO'IHHKaMH IIOMe%. OTCYTCTBHe B peaxaabi% yCJIOBHII% 

CHMMeTpI'IHBI% rpaHHIX. IIyexa Taic ce •MOHEeT yMOHLmHTB apOIIBxeHBH HeyCTOg-
'HBOCTH. 

3TH CO06paH1IeHHA IIpHB075IT K BLIB07Y 0 TOM, 'TO OKOHgaTeJIbHOe CyHK)eHHe 
O TPY7HOCT11x, CB1I3aHHbi% C 06eCaegeHHeM HegTp.axl3aIZHH, MOHEHO 6y7eT BaFHe-.. 

CTH T0JIbcO nocxe HCIILIT3HHg B 10CM0Ce . O7HaKo ogeBH)Ha TaKIne xeiieCoo6pa3-

H0CTb TeOpeTHileCKH% H 3ECIIepfMOHTBJIBHBI% HCCJIe)oBaHHg, npe)meCTBTI011{H% 

Jleraans HCIILITaHHAM. JIA yMeHbmeHH$I BJIHHHHSI cTenox xaMepu H oCTaxo*IHLI% 
ra3OB 3ECIIepHMeHTLI I;eJIecoo6pa3Ho fl OBO)HTb B KaMepax 6oabmHx pa3MePOB 
H IIpH BLICOKOM BanyyMe. HoHHo-onTHgecxaE CHCTeMa )on Kna o6ecne•IHBaTE 

geTxge rpaEHI BI IIygxa H MHHHMaJ1LByIO BTOpH'IHylo 3MHCCHIO. OT7exbHLIe 
aicCIIeplaeHTBI 707UEHLI 11 OBO)HTLCH IIpH 6OJ1bmOg IIJIOTHOCTH TOKa B IIygxe. 
LJIB H3ygeHHII a> 4IORTOB. 3a%BaTa axeIcTpoHOB, OTMegeHHLI% B pa6oTe [8], 
I;execoo6pasHo U OBO)HTB 3ECIIepIMOHTEI C HMIIYJIbCHLIMH pe EHMaMH. Cxe7yeT 
IIo {ep icarb H pexoplea)a)HH pa6oTU [10] HCCJIe7oaaTb Hoalale HCTO'IHHKH, 
Hag07xa;Hec11 IIo) IIJIaBaIOII [HM noTern ITaJIOM , KOTOpBIg MOET T 3aMeTHo BJIHATb 
Ha IIpoi;ecc HeITpaxI3a1;HH. 
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r. METOANKA N 060PYPPBAHNE 
Ansl IICTIbITAHNF1 311EKTPOCTATWIECKNX 

ABNTATE110 PI MX 3J1EMEHTOB 

BBeAeHlie 

M. P. ICappu 

EnasHoit sagageit' B 06.nacTH pa3BHTHB saexTpocTaTaxecrmx gsHraTeneil 
B HacTogatee Hpemx FIBJ1H0TCH cosgaHHe peaasaux RoHcTpylatHit Ha OCHOBe 

pa3pa6oTarmbrx TeopeTwiecrmx nonexcexHil. aTa sagaxa gormcHa 61.1Tb penlexa 
B cxcaTMe cpoxH. 3aseputeHne paapa6oTKH sHepreTwiecxoft ycTaHostat SNAP 8 
unartHpyeTcx Ha Haxaao 1965 r. K wromy epoxy H german.' 61.1Tb coagaHm 
peaasHme RoftcTpylanni HOHIIMX gsHraTeneii c Txroft He meHee 45 r, c TeM 'JTO6EI 
6oamaHe BO3MOHMOCTH Tax= gsHraTeneft moraH 6bITb HCH0J11.3013311E1 B nepHmx 
mexamalleiansx noJIeTax aeTaTeamtstx annapaTos C Renosexom Ha 6opTy. 

PenieHlie yxasaHnoft sagaxH noTpe6yeT npeogoaeHHH neaoro paga 6ormuntx 
TpygnecTeii. IlacTb 113 11112C BoaHHKaeT npH pa3pa6onte H HaroTosneHHH camoro 
gsHraTeax, noToplat goancell o6na7{aTb maamm secom H B TO xte Hpemx Bbntepaut-
Han, ygapnme Harpysxx, int6panrm H Tepmmtecrme Hanpancermx. 3TH Tpe6osa-
HMI HIIHTylOT Heo6xogitmocTb HOBOPO nog xega K xoneTpyHpoBaHmo. 110CHOJI1,- 

Ry RoacTpcinatHeHT noaeartoro getIcTsrm gsHraTeng HBJ151eTCY1 sanalefaamm ero 
napameTpom, gOIDISHIS 611Tb H3LICH3MbI CHOCO6b1 CBeHeHHII K MKHBMyMy TeHHOBILX 

noTepb. Ana gsHraTeneft Heo6xoglana cxcTembi nogarat, pa6oTaiont1e upH oTcyT-
CTB1111 rpasHTarmommx CHJI, H amHTTepm, RoTopme o6eenexfisaaH 6ax IIOMTH 

100%-Hoe HcnonbsosaHHe pa6oxero Tena. Ann nesIteHmx HOMMIX gmtraTenett 
cosgaHHe onTrmansHoft xoucTpylatEnt nopHcToro amHTTepa H coegrmerme ero 
c cHcTemoft nogaqs coupgmeHo c cepsesHumH TpygHocTxmx. Bo Bcex cartel:1x 
sm6paHxag xoHcTpyratHa gsHraTeax goaxma o6nagaTb BEICOH011 HageHIHOCTIA0 

11 6oamarm pecypcom. 
PHA CHOHMSTIC upo6aem crmsan c HamocallHem meTogos gocTosepHmx 

permit napameTpox H xapaxTepHoTax gsHraTenx. B Hgea.111,11014 carme cTpyx, 
HIATexatontax 113 110HHOPO ,HBliTaTeJ1c1, HBJ1HeTCH HOJIHOCTb10 HOH1130BaHHOR Haas- 
moil, BCe xacTztua RoTopoil gBinft5TTCH C OX11113ICOBOit cxopocTmo. B Rum= b-
HOGTH cTpyx monteT COCTOHTb 113 HOHOB H allelap0110B, CHOpOCTH RoTopmx pacnpe-
geneHm no Itaxomy-nH6o saxony; BO3MOHCHO Taxxce Hanipme page. gllcxpeTnbix 
gHanasoHos cxopocTeil BTHX xacTan. CTpyx TABHH{eTCH B cpege menataaneTHero 
rasa, cocToxineit xax 113 neia'Tpamanax, Tax H sapanceHHhtx xacTlat. Ana JteTaJib-
HOW  xapaxTepHcnut gsHraTenx H Rx normmarntx HegocTaTurato HamepeHHH 
THHHX napameTpos, xax MOHT,HOCTb, TOK, Tura, KOHTM ny‘nta H HOTeHHHHJI 

npocTpaHcnta. AOJIHMa. &IT}, Hecnegosaaa cTpyitTypa cTpyll, T. e. oTgeamme 
cocTasamoutHe ee KomnoHeHTLI, H ycTaHosneHa CBH3b Honyxemanc gamnix C 6o-
zee o6gtxmm xapattTepHcTlixamH gsHraTeax. 14CHOHL30BaHHO HOHOTOpfiTIC meTegos 
Hcc.aegosaHHH Tpe6yeT uposegeHHH ray6oxoro rmaaHsa, ocHosaHHore Ha Hoc ten-
IMX gociauxemutx 4m13HHH Hamill. Han noxasaHo B Hpegugyntrix pasgeaax 
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HHHIM, Hpo6aema iniTepnpeTarmit siceneprmenTaamasx ganumx yenexcneHa 
rparmrtHEn'H ycaosrmmH, HanaraemiamH KoHernmant pasmepamH saxyymmix 
xamep npH aa6opaTopHmx HCHINIT3HITHX. KrmoHen, paspa6oTamase npH6opm 
HOJIHCHLI 1103130JIHTI, nposogHTs HamepeHrm napameTpos gsHraTena H ynpaHneHHe 
HM B peanramix ycaosHgx noneTa B Kocmoce. 

B pa6oTax, nomentemmx B garmom paagene, paccmaTpHamoTcx HexoTo-
phi° 113 nepexHcaermux snare npo6JIeM. 3TH pa6oThi noxamsaloT, IITO B meTogH-
Re HcenegosaHHrl nruta H cosgaHHH npH6opos gociatrnymt 6oarArme ycnexH. 
Pa6oTm, HocsErgerame HanceHepRhim n TexHoaorineclulm npo6nemam, cayncaT 
IIo xpailHeik mepe HaalecTparmeil HexoTopmx HanpasaeHHil HHTeHCHBHLIX Hccne- 
gosamn1 B 3TOCI 06.33.CTH. 

B HacTomnee spew' cTaao 0‘10BHHHIJM, tITO aa6opaTopHme sxcHepHmeHm 
game npH HCH0J1b30B311HH TOHHHX MeT0g0B HccaegosanHa HO moryT OTBeTHTb 
na wig Honpocos nepsocTenermoir BaJHHOCTH. gag mc paspemeHrm Heo6xogHmm 
HCHLITHIIHS1 B xecmoce. ant HCHLITaHHH IIO3BOJIHT BLISICHHTb Heo6xogHmyto cTe- 
nem:, HeCuparmsanHH H onpegeaHTb cooTseTcTspoutylo eft mepy caexatocTH CHC-
Tema HeliTparmsanHH, a Tel ma, gagyT BO3MOHCHOCTb onpegeamb Tarme saxame 
gas" npoexTHposaHrm gsHraTeax napameTpm, Ran cTeneHs B33KMECOPO BJIHHHHM 
6J1H3110 pacnononcermux nrntos, B.71HHHHe BO3MOHM011 HeCT3611JILHOCTH 11r110. 
H anexTpstlecxnx noaeit Ha Txry asHraTeax. JI0THLIe IICICESTaHHH B CBB3H C 113- 
nomerummi goaxam paccmaTpmsamex 'tax Hanalei max opramrxecitax gam, 
o6nteti nporpaMMu paspa6oTrm gsHraTeax. OHESBITHHO, .1TO HCHLIT3H1111 1103B0- 
JIHT Taxace noaruni. Hannan gattable Arm perneHlix HHateHepHmx npo6JIeM. 

RBe pa6oTm B garmom pas".cene HOCBHIgeHb1 neTHLat HCHLIT311HKM. B HHx 
geTaJII,H0 paccmaTpHsaeTcx sm6op paxem-HocHTeax, OHT11313.711,HLIX TpaexTo- 

gax allanHa cnoce6os HamepeHrm THFH, Tpe6osaHHA K IIpH6OpaM H Hon-
cTpylatrm annapaTypm. 

B neaom Hanaraemme mum maTepHaam noxashisaloT Hce ycxopsnoutHilcx 
nporpecc B 61AcTpo paasHsaxaseficx H axTyaasHoit oTpacaH Texamm — B paspa- 
60nce HOHEILIX HitinaTeneff. 
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Hcnonb3oecoie KanopmmeTpa c HarpeTal 

mamepeHms MOLLIHOCTM Homioro nyfica 

.71. B. Bo.adyun, B. A. Cam)6optt 

TeopeTHllecitH H axenepumeoransHo Hccne;:(oBaHa pa6oTa xanopHmerpriecxoro aoHika , 
 manmx paamepoB (0,001 X 0,25 ca), upenHaaimeHaoro AnH llamepeTudi noxansHoil mon:wont 

B HOUMA% 11y4HHI BLICOIWX aHeprIni. ToEntail npoBonoxa xanopHmerpa HarpeBaeTcH 3nexTpH-
4OCKTIM TOHOM 11 nonBepraeTcH 6om6apnBpointe Horiamm. BiaxollHoe HanpFnxerime uponownro-
Hansa° upH ATOM llameHerano TemnepaTypm (conpoTHBneHHH) nposonoxz. BmneneHae monum-
ent Ha nposonoxe BCHOHOTBIte Honaoft 60116apAldp0B1111 H nmoyneso TeHBO Bommencli-
ppoTcH orBoxom Telma TennonpoBoAaocTmo axon', rrpoBonoint x ee oxnantgaemmm ouopaM. 
Peaynmarm aHanHaa cTanHoHapHoro pemnia nogrBepacllemll axcuepHmemom. Rpanto 
o6cylltHaTorcH CHOTOMBTIVIOCi010 norpenmoc Hamepellek. B 'nine upocTpaucTBeranax npocinmert 

xonTypHrax llHarpamm amuck paBHoll yllensHoll mon(HoCTH1) npeAcTaBnemm peaynaTaTm llame-
permit monknocTH B neaneBom HOHHOM nyllxe c yCHOpHion{HM HanpHateauem 12-20 xe. ripenBa-
pineal:able axcneplimeram noxaahnnuoT, 4TO H3mepeaBbie aoHnom npocjmna nnoTHocTH amp-
nut xapaxTepHapoTcH yCTotraHBDft noBTopaemocTmo. CymmapHaH morallocTs nruca, oupene-
nermall TorrerpHpoBaratem peaynisTaToB Hamepemni, ynoBnemopirrenmio cornacyeTcH C Baa-
l:1E1MR, nonylleTnnamH npll nomosoit xanoplimeTpos 6onlaulx paamepoB H C HamepenHort monk-
ROCTLIO HorrHoro IICT04111111a. PaxlleT HHepqmorolocut orammBaemoro TrpH6opa TaRme HpoBepea, 
axcnepHmeHTansHo. flocTommax spaniel:EH HarpeBaemmx npoBonox, PICHOHB3OBBH1113111 B ganHoll 
pa6oTe, COOTBBJ1110T 85 meex. Teopenalleciuni aHanma cintneTenbcTsyeT 0 BO3M01EHOOTH coma-
HRH 3orczkos manux paamepos c 110CTOHHHOCI Bpemella oxono 2 Aceex. 

BBEAEHRE 

B pa6oTe onncanta KoacTpyltrtwa, Tapnpoatta H pe3yaa aTbt npamenennn 
aonna mamax paaMepoB, npegnaanartertnoro )2(H.F1 acataammx HamepeEmii HO-
CTH noTotte HOHOB, ABIIHMMHXCH C BLICOHHMTI CHOpOCTHMH. AeTaabnoe o6cae-
Aosanne HOHHOPO nyqlla monceT oica3aTacn 11011e311131M nposepan pa6arht 
OjleMeHTOB TECTOHHHICH H yettoprrrenn HOHOB. B HaCTHOCTH, C nomonwo aorqa 
MOW...HO nccaegoaaTb namettertae amnccan HOHOB Ha TIOBETXHOCTHLIX nommaropax 

tDortycnpoatty crrpyrt HOHOB astexTpocTaTwiecttamt ycitopmenamn. Eine 6onee 
summit o6aaarmo upamenernan npn6opa HBIIHeTCH rtartenne nekTpamt3anna 
npocTpaucTsennoro 3apana nonnoro nyrnta. Baarty maamx pa3mepos Bortga 
ero nplimertenne nenecoo6pa3no gam namepennft B nyrute, rite imam) caecTK 

mnumawymy BaanetoiteficTarte nputa C namepnTe.aanag nprt6opom. 
liaaoplimeTpm C HarpeToil HHTLIO HCH0311333730TCH naME npn nccaegoaamitax 

HOHHEIX gauraTe.11eit c ('pespaan 1960 r. Mum npnaogtrrcst ripkudepm nposegen-
wax namepennii B neaneaom HOHHOM urnte C o6Tqam TOHOM 3:30 50 ma npn ycito-
pnioatem nanpsnitennn 16 xe. OnncilaaeTcn Texnnita mcnepirmenTa, IIpeAcTaBne-
HbI pe3y.uvrana H gannme Teoperratecitoro anamma. 

1) 3llecb non ygenEmoil MOTHHOOT1.10 noxpaaymeBaeTca II.1I0THOCTL MOBIHOCTII B nyllxe" 
eml442— 17pum. pea. 

TEOPID1 KAJIONIMETPA 

Cmaquoltapablii pemcuat 

Atm paurera HanoptmeTpartecttoro 3ornta gomtum 61.1Tb Togno nasecTim 
Tutotgagt. nonepamoro ce,Temat aowta, npegnaaamtetraoro gag FiccaeAosannn 
nyInta, H CTOTIOHL npeo6paaortanan HHHEITHHeCHOR aneprrat HOHOB B Tennoayto 
Ha nosepxitocnt nposoaomt Bonga. gun Co3AarHn 3cagla Reo6xopm MAOWtHlet 

meTog namepennn Teruroaoro noTorta, gatontnii a.nexTpitsecanft cnraaa, npo-
Troprtnortaniamft amepnemoi arteprrat HOHOB. 

Atm nepaux Tpe6oBannst H13/13110TCH o6Tagmn gag acex Kanopumarpoa, 
Trpegna3ualieranzax gag namepennft B HOKUM% nputax. DTH 30HAM moryr puma-
,laT1051 MeTOJEkOM immepennn nogaognmolt K HHM MOTO;HOCTH. HHSife HpHBOAHTCH 

Pacnpedenetue rnesinepamyp 
na 12/7UNe MIMI/ 

CD B r. 1. reomennui narperroil METH H pacnpegenerme TemnepaTyp. 

-pe3yJIbTaTIal pavieTa H Tapapomtn, cangeTeabcTaytontrte 0 nenecoo6pa3nocTn 
namepertaff aottaasnoft montnocut C HOMOTHLIO HanoptameTpa C narpeToft HHTLIO. 
B gennx cottpantennn oth.ema CTaTbH B Heft muIIIb axpante paccmaTprtaaeTcn 
meToginta taporteAeann aamepoa B npeo6paaoaanne aneprnn na nosepxnocTa 
11130B0.110HH. 

PaccmaTpnaaeman 3aTta -qa caonnrcn K nccaegoaamno crannonapnoro peautt- 
TOHHOff uposonottn, narpeaaemoR B aattyyme aaexTplatecitnat TOHOM H nome-

ntennoft B 1101.011 HOHOB C amottoft aneprnek. TeMuepaTypa nposonottn OCTH-
raeT-600° K. Ha tbnr. 1 ncata3ana ncnonL3yeman cncTema RoopitnrraT. ,Ilartaa 
uposoaottenpesocxognT ee gnameTp 6onee stem B 100 pa3. HoeTomy rpagnenTat 
-TemnepaTyp B pattnansnom B ottpymnom nanpatmertratx IIO cpaanerano C oce-
BLIM rpagnenrom TemnepaTypta upene6peammo mama. 

Baaanc aneprna AJIH eganznu ;Imam Trposonottn B certain/a c HoopgrmaToii 
3annchmaeTcA ypaaneRnem 

(1) 
Beanrnma qi(emlm)1 upeAcTaanneT co6oft AntoylleBo Temp). Ona onpege-

TIFIeTCJI npoTexatontrust TOHOM I (a) 31 310HHHI,ELLIM COTTOTHB.710HH0M  HP0B0.7101111 
(ox/x), 3aancn1gnm oT ee nottansnoft TemnepaTypm tw ° K: 

gj= .12r =12  — + a (t,„ — 273)1, 	 (2) ad2  

zgecs ci — ygem,noe conpontanenne nposonottn twit 273° K, andx; d — Ana- 
meTp npoaonottn, At; a — TemnepaTypEnati Roal)clantnenT COTTOTH13.11OHH33, 11°  K. 
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H r. 2a. 3aamemmocm uorpenmocm npu6immeanoit TapiapoBawoli (Dopsynia 
OT napameTpa p//2. 
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BeRIPTHHH qB(6M/X) puma Tennosaigenemno, HmasanHomy npeo6pa3cataratem 
ma 110BepICHOCTH nposoaoltH ISHHOTITHeCHOil aHeprim HOHOB B TeILTIOBy10. 

HOJIOHCHTb yi:tearmaylo MOBIHOCTE B mye jV MOM. Hp0B0H0ICH HOCTORHHOR, 

mempnana qB monteT 6bITb upegcTamerta B 3aBHCHMOCTH OT D'pCileHTHBHOPO R03c1)- 
4HttneHra annomogartHH a, ypasHemtem 

qH = acc4V, 	 ( 3) 

age j — IIHOTHOCTE HOHHOTO Totta B cTpye, a /.40; V — HaupsinteHHe, HOTOpLIM 

,cupegeameTca cxopocTs HoHHon cTpyll, e. 
Hpegnoaaraemoe 3HaxteHate a, awn= mentgy 0,9 H 1,0; mu npumem a, = 

=1,0. 34:4exTHHHocTb npeo6pa3oHamaa aneprlin HOHOB Ha HOBepXHOCTH o6cy-
xigaeTcn B pa6oTe B ypaHneHHH (3) HpHHIITO, noTeratHaa Hp0BOHOBE 

paBeH aoxamatomy noTeHromay naaamm. OgHalto norpen -mocTs peayaLTaTos 
me3HaturreasHa, ecaH pa60rmia noTeHnHaa Hp0BOROBH oTalimaeTcn OT yata3aH-
nor° Ha maayto no cpasHerano C yotopsnournm noTeHrtHaaom cTpyla HeaRgHay [11. 

Beamuma qx(em/as) pasna noToxy Tenaa, nepeHocHmoro 3a cmeT Tenao-
Ilp0BOJAHOCTII HO Hanpasaerano E oxaantgaembna onopam: 

tKd2  d2tu, 
qK  — 4 dx 2  ' 

1710 K — noacHnutHeHT TenaonpoBogHocTH npoBoaoxH, enilx• °K. Asa g011071- 
mHoreasHux HHga Terraoo6meHa — Haaplemte H moaexyanpnan Terraonposog- 
HOCTb B rage — 6ygyT paCCMOTpellbl HHHIe npH aHaaH3e norpernHocTen aoHga. 

ConocTan.aeHme ypamtemart (1) — (4) gaeT glitlximpeHrtHaautoe ypartHemte 
gam pacupegeaeHmt TemnepaTyp Itgoab nposoaoltH 

i32tw= — 	 ( 5 ) 

a-ge 

(

a, djV 

3T42) 2  Ka 12 ' 

K (It 	+ 4 2 
 as

d2i4) ( ,d ) 	( 2 	— 273)12 , 
i  

EcnH B uaRecTHe rpaaH'mEIx yCJI0Bllii HpBEHTO HOCTOHHCTBO TemnepaTyp 
T, Ha o6e3x ottopax, ypaHneHrte (5) gaeT pacupegenemte TemnepaTyp Hgoab 
upottoaomt no 3ax0Hy atocHuyca (CM. ([111r. 1). CpegHBH no gaHHe nporionotut 
-remnepaTypa Tu, yeTaHamaHaaeT CBH3b mentgy HIMepenHNM conponat.nenHem 
11p0BOAOHH, upoTeuaroamm TOHOM H HOTIBOAHM011 OT Errata MODIXOCTLIO 

+1/2 
1 	 g13/2  

Tw = T 	tw dx = (Tw,,00 +
„, 

s)
( t  	+T,, 	 (6) pi/2 

-1/2 

TM 1 — ganHa uposoacatH, m; T., .0—(N/fly - napaMeTp, Hmetonwil paamep-
HOCTL TemrtepaTypm (° K). 

3ameHoit Bean-gm:n.1 tg 131/2 nepinamH gsymn rraeHamH pa3aontemin B cTe-
aieHHoil wag c3opmyaa (6) HpHBOgIITCH x 3HWHEITe7IbH0 6o.nee npocTomy npH6aH-
ntenHomy impantenmo: 

Tw—Ts 	T 81  1 
( 7) 7  3 2 ) • 

HorpennlocTb sToro ampanteHHH B uporkeErrax OT TO,IHLIX 	 MOTH- 

•cnerauilx 	1:1)opmyae (6), notta3ana Ha (1)Hr. 2a. ,EcIlfi [3l/2<9° norpennaocTs 
anuponcHimartHH He npetahnnaeT 1%. Ha tipHr. 26 noxa3aHa CBH3b napaMeTpa 
p1/2 c Heamumoki Toua I ualr uposoacou 113 cuaasa 80% Pt —20% Ir H ;tan 
aao.a4pamomax ITOBOJI01. 

300 	 F. MemoOuoa  u o6opyooeaxue 

CBH3b Hamepermoro naAeHHH HanpnnteHHH Ha HpoBoaotte E H cpegneit-
TemuepaTypia [cm. ypaHneHHe (7)1 ycTanaHamitaeTcn 3axonom OMa H Temnepa-
Typinam IS03(p111111eHTOM COHpOTH13,TheHHH H HmeeT BHA 

E=(-/c )fV-FB; 

1 	4a, as 	l 3 	 I Rs  72 . B IR -I- C = 3n2  K d ) ' 	= 	dC 

R. conpoTmaaemie nposoaoma upH TemuepaType T,, am. 
THnoaolt TapHposomnbiti rpacInnt, nocTpoemmil no ypasHerano (8), uoKa-

aaH Ha tor. 3. Tax Hte Halt H gma o6riltmo Hcucomayentux B appogmsammte aHemo-
meTpos C HarpeToft Harrmo, npnmeHnemurt ycHakrreas npegHa3HamaeTcn gan pa6o-
TM npH HOCTOMMOit TemuepaType an60 npH HOCTOHHHOM Toxe. B CBI13H C 3THAL 

Ha rpatInatte HalleceHm nMHHH C TIOCTOHHHEIMH anwieHHHAIH num H TemnepaTyprz 
(COIIIIOTHBTIeHHH). C HomonTmo ypamemta (8) BO3M07Hell ina6op napameTpoH 
souga gEfl pa6oTta B onatgaemom uHanaaoHe IIJIOTHOCTH 3HeprHH s nymxe. Katt 
caegyeT H3 HpHmepa, upHaegermoro Ha (Intr. 26, gait atoEutpennax ycaoman pa6o-
Thl Amami' BLI6HpaTLCH He TORERO cHaa Toua, HO H gJIHHa Ilp0BOJI01{11, ee uHameTp 
H maTepHaa. 

npOCTORBIHM CH00060M HCHOJIL30133HHH aoHaa B axenepHmenTax HEHHeTCR 

pa6oTa npH nocTonaHoll cline Totta. 
B 3TOM caymae, noaaran i=const, vacTHHTeahHocTb uanopnmeTpa oupeue-

JDTIOT yraom HaxaoHa aHHHift, nocTpoeHmax no ypasHanno (8): 

= C 3 -0 K d 3 I 

I=const 	I — 4ac  act C l) 	' 

HpanTrumecItH HET He06X0IIIIMOCTH B oupegeneHHH He3aBHCHMEIX 4)113KHeCHIIX 

HOHCTBHT C ,T0gHOCTMO, maTeRaxarkeil H3 Tpe6oBaHHii aHanHaa norpeumocTem 
ypartHeHHH (8a).. EntegneHHast TapHpomta aonga nepeg Hagaaom ancnepHmenTa 
H novae Hero gOCTaT0r1H0 upocTa H cbaunmecHH ymparmeT ace cacTemaTIFfecuHe 
norperuHocTu. HoAo6Huil ycTaHOBF113111llit CFI HOpFigoic TapHpoB1111 00060HH0 

(4) 

rHe (8)' 

AJV 
AE 

(8a) 
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00 . 

100 

41 	 4Z• 	 a 3 	44 
- /7agemue H0/7,ORNOH0.17 HO Hu/77u E, 8 

(1) a r. 3. Talanabili Tapaposomffigt rpaclant Haaopamerpa C aarperroil aaTmo. 
80% Pt — 20% Ir; i = 0,508 rm.; d ---- 1,27.10-3  ex 

geaecoo6pa3ea nag oanagomaenng onepaTopa c npagnaamn npogegenng age-
nepnmenTa., gorga npengapffreabno GrpOSITOH ceTKH Tapnpogogmax gpmnax. 

B wine caygaeg npogoaoga 113 onpenenennoro maTepnaaa onnoro anameTpa 
ygogaeTgopgeT Tpe6ogagngm agcnepnmenTa go mem ogoinaemom nnanaacole 
ILTOTHOCTell aneprian. Haw! gra6pana upogoaoga 113 cnaaga 80% Pt —20% Ir  

302 	 F. Memoauxa u o6opyaoeanue 

anameTpom 0,001 c.at. T-lygmanTeabnocm npm6opa C molt npogoaoicoit ygogaeTno-
prrenima; gag H3BeCTHO H3 nmegornerocg onma pa6OTbI C anemomeTpamn, nanga 
ee H menntam onopam He gmamgaeT aupynnemail. HpOBOJIOKa HOCTBBAHOTCH 

MilnlaenHOCTI,10 MOTICHMH na201011 B necgoasgo COTOH (tyToa. HoaTomy nepsona-
-gaabno onpeneaemme ifpnangeCKne caoticTga npogonogn moryT gcnoaLaonaTk.cit 

reolyememearafi 
0 3057/CUM00mb 

0 
0 

17pu,InumetimoR meopemavecgan 
308OCUMOCil7b o

reopemuvecnifi 
() 308UCUMOCIM 

17pudnumamaR /7789pemuyeexan 
3aeucumacmo 

a 

r  17pUdflON6WHOR /7780,08071/4801078 

0 	308UCUMOCM6 

0 

TeopemuvecKaR 308LICUM00/776 

180118/711.PleCHOR 31:18LIOLIMOC7778 

8 

L/7punfitoffemia8 
meopemuvectraR 308ucumocmo 

2 3 4 5 6 7 8 9-10 -4  
/2,  a z 

cp a r. 4. ConocTaBaerme pacgeTamx a mcnprodeaTaami,Ix TapapoBomnax 
Rplf.B112C. 

a = 7,90.10 -3/.K; 	cr = 3,57.10-7 0.4 • M; 	K =-- 25,5 ernlm •°K. a ., 1 r= 1,235 CAC, 
d = 0,00145 cm. 01=1,090 cm; d = 0,00138 cu.. 61 = 0,744 cm; d = 0,00145 cm. 

e 1 = 0,28 GM; d = 0,00126 am. 

B 'rename pana neT. genecoo6pa3no nag cTa61ianaannn CIIII31PleCHEIX 
Hp0H3BOHIITI. OTHCEir ncex HOBLIX o6pa3nog 11p0BOHOHH rip TemnepaType 600-
800° K B TerieHHO 15 mum. Hpn nepsonagaahnort TapaposHe cepnK o6pa3nog 
upogoaon nomergaeTcg B Hugs C nnepTamm ra3OM npn aTmo4epsom nagaennEt. 
B BTHX ycaoangx npn TemnepaType 300-500 °  K namepgeTcg TemnepaTypluati 
goaclalunmenT conpomgaenng npogoaogn [2]. ,Ranee eepe3 o6paarva paamnoti 
A.11E.Hla B gamepe c 131,10011M gagyymom nponycgagyrcn TOKox 1:M3.71114E10H CHIITA. 

AnameTp o6paanog onpegeageTcg c nomoinmo 3la6opaTopgoro mngpocgona 
C 6o.abnoam yaeangennem, a Amnia — Texnwlecgnm mnapocgonom C gepnbepom. 

Ha (Iallr. 4 nogaaana 3aBlICHMOCTI, COHpOTHBHeHITH OT gaa.:kpaTa CHall Toga 
;kag npogoaogn paanux paamepos. OrILITHLIe namme conocTagaema C pacgemo81 
3aBFICHMOCTE10 Ito ypaggennio (8) ;lag jV = 0 

R = Rs+ 
acRd8ic ) 
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Peayabaarbt namepetnati 1103B0.11HIOT onpegeanTr. a H K. %en R 8  pacer conpo- 
Ttmennto upn namepennoi Tepmonaport TemnepaType onop. arcloga aerRo 
ortpegeaReTcR Beatmula ygeahnoro coupon:maw:nut a upta TemnepaType 273° K 

ad 
4/
2/18  a.= 	[1+ ct,(7' 	273)] -1. 

Tenaonpottognocm npottoaoRn oupegeaReTcR IIo aRcirepumeuraaano 
gennomy yraoaomy RoacgnitnenTy gaR anartennii TOKa, 6J1113KHIE K Hyatt): 

Ycpeartentrue peayayram outman:aux abmncaenni npeacTaBaerm Ha cDur. 4. 
OTMOTHM BaiEHMe g0HOJIMITeabHIlle CBACTBO. ITHBEIX ClUIP. 4. gall cpatme-

HEM C npn6anuteiumm pemennem [CM. ypatmenue (7)] agecs CHHOHIERAMH 
.BICHHHMH nottaaanbt ITHBIZO conpommennst, COOTBOTCTB3TIODAlle TemuepaType, 
pace-Timm:wit' IIo (Itopmyae (6). Pacxoacgenne meutgy BTHMH pacHeTHaImH Rpnam-
MEL CT8HOBEITCH aamernmm uptt yaeattriettnn ToRa H gatuna Hp0BOHOKH (T. e. 
6oasnanx anattentutx Beatwartm 13//2). Hamenenne gaBJIeHHH raaa B BaRyymnort 
Ramepe B 10 paa He cRaamaaeTut Ha peayabTaTax n3MepeHHH. 3T0 nottTaepacgaer 
peayabramt pauteTort, npnaegenatax B pa6oTe [1] B caBgeTeabcTByrourux o npe-
He6pesRnmo maJOm B.HHHHHH MoaeRyaxpnort TOHJIOHIJoBoAHOCTH B pa3pexceHHoM 
raae. OTRaonenne peayabTaTos namepennii or pauteTa upn 6oamunx ToRax 
o6ycaosaetto TOILTIOBLIM maysennem, BBEIFEHHO KoToporo B pautere ne yHHTES-
Baaocb. B pa6oTe [1] notta3ano, Irro narepu Tenaa naarrennem Hp' .1=0 patum 

QR r4 ass 8  /2  Ts 
QK —  3 K d " 

rge QE  — pagnannonmart ROTOR Tenaa, em; noToR Telma Tenaonposogno-
CTE10, em; ass — nocTountraR GrecDana — BoaLgmana, em/.4 2 . °K 4 ; 8 — crenens 
gepttoTbs. 

Pacxoutgenne mentgy aRcnepnmenTaabruamta JS aHHbIMH B Teopneit, Rut 
• caegyeT H3 ypaturenrat (12), na6atogaeTcR npn 6o.atAnnx gannax. Anti gByx 
KOpOTKHX Hp0BOBOK B nutpoRom gnanaaotte TOKOB OIMITHble gamma ygomento-
ptrreabno coraacyroTot C pauteTummx, OTJIMI3HCb OT RH% He60.TILIIIHM clicTema-
Ttrgectarm ontaonetatem. 3THM uograepacgatoTcn 6onee n0gpo6rtme pac°rexm, 
npnaegemure B pa6oTe [1] H noRaabutatonwe BO3MWKHOCTB coal ataut Raaopn-
meTpa c npene6peuttamo manorr norpernnocTmo, o6ycacs.11etataoil naarrennem. 

HoBTopmle Tapnpointn HBJEBIOTCH BOOKTHBILLIM CH00060M KOCBOHHOPO name- 
pettral gnameTpa npottoaoRn. Bom6apanpoarta nosepxtrocnt npoaoaoRn nonamn, 
HMOIOBAHMH 6oahnlyto oneprruo, upnaogirr K cncTemaTnsecRomy H3MOHOHMO  JSHa- 
McTpa (a caegoBaTeamm, H Tapnporutn), sammuntemy OT I:Totem-5 pa6oTm H anep- 
rim HOHOB. Trgareatorme onTusecitne namepenua gnameTpa nportoaoRn go 
H HOMO npogoautuTeabnort pa6OTLI B geanettom 16-HHJIOBOnbTHOM HOHHOM IIy°IKe 
nottaaaau, 'ITO namenenne xapaurepnclux aonga CBH3aH0 C namenerutem guameTpa 
uportonotr; na clutanaectorx caoficTaax maTepttaaa npe6maanne B "[pm HOHOB 
He cRaamaaeTeR 	Yuranottaetutoe namenenne Bean -glut R e  H yrna HaRaotta 
3aBHCHMOCTH R OT / 2  [CM. ypaanenne (9)] xopomo coraacyeTcR C namepeuumm 
ymenbruertnem gnameTpa npoaoaoRn Ha 40%. HocRoabRy garma nposoaoRn aerao 
namepaercn nocae coax:manna ee c onopamn, a Dammam a, a H K H3BeCTHbI 
H3 nepsonartaamioro onpetteaentat caoticTa nportoaoRn, TO conocrasaenne 
R s  H yraa HaKJIoHa sacnepnmenraammix Tapriposuximix apnimix moater cay- 
MITE. CH00060M nposepRitt gnameTpa, o6aagaroutnm BLICOROil rlyBCTBFIT0.111,,HOCTI.10. 

:304 	 F. Mernoauxa u o6opyaoccatue 

Hepexo0Hate pealcuatat 

HanopBMeTpM c narpeToil HHT1.10 npegnaanagentu B nepapo utepeAL Wu! 
mccaegosatuart cTannonapnatx•peauttmos pa6oTu HOHH.MX AsHraTeaeit. OgnaRo 
H npn 3TH2C uccaegoaatautx HHepHHOHHOCTI, uptt6opa SIBBHOTCH saatEbm (Dawn-
pom; Irroal ero noaaaanna orsexman yuranosnsmemycn nponeccy, nepemetnenne 
sortaa B nyaxe ) oaamo ocyrneersawrbca nocrarointo megaeuno. B 6ygyntem maaan 
HHepHHOHHOCTB RaaopameTpa mouteT °Hammett noaeanort ;Ian necaegoaannia' 
EH3K0,18.CTOTHEIX (OT 0 go 10 000 °toy) nyabcarturt MOM;HOCTH urpyn• 

Ypaanenne aneprrut gaR necTartnottaprimx peMiliMOB aanuchumeTcti B Bilge 

QC atu, a2tw 

K at = axe F 1 ' 

rge e —HBOTHOCT8 marepnaaa nposoaottu, Nelat 3 ; c— ero TenaoemRocTL, ama/tte • °K . 
B pa6oTe [1] npnaegeno pernettne ypaanetum (13) gaff cTynetnaToro name-

Henna um& 'mita OT /0 7240 I. Hasaamme ycaosna onpeaeamoTca HO ypaBHe-
HHH peRatma not ToRe /0 , rpm:Li:mime ycaosna — re ace, ‘1TO 

H gar ypaartenna (5). Hpu6atuRentroe petnertne gaR Talton) nepexognoro upo-
trecca nmeeT aria 

tg1;13
4

1 
 1 + 

[  ( t3±  	(pi  le-41TE 	(14) 

• ) 

rite aclubeRTntinaR HOCTOHHH8H apemenn paarta 

TE=[(51) 2 -1 1 –i  T. 

HOCTOHHH3H nurerpnpoaatuur T B ypattnenlin (14) paana 

QC nd2 	1 

= as 4 ) /2 , ceL 

Hourolannao 13 0  onpetteaReTca ampaatennem 

po= 	--5t4d2) 2 a—K-a  /:, AC1 . 

Horpemnocm npn6anatenu0ro ampaxtetuut (14) gThl apemenn t > 0,1TE  ne npe-
BOCX0AlitT 3%. 

BhipaH{OHHO (14) npetturaaaReT co60rt npocTyro aRcnonewry, HODTOMy ,I:kH-

aamiagectute xapaRTepncrtutn °onto. HOJIHOCTBIO onpegeatnoTcR eguacTneuttort 
nocToRanort apemetat tE . ,L nn 61:acTpmx unatenepnmx °natant neaecoo6paarto 
HCHOJIL30B8Tb arta-wane nocromatort apemerat TE npn I=0 

(15) 

HneprtuonnocTs METH onpegeastaach HOCKOJIBKHX onbrrax C naqaabnort ctt.aori 
ToRa /0=0. PeayabTaTbr 	pri H m 	g 	(tor. 5. B ontaTax ncnoaa- 

art:: t=e  o T  = a rr  ( p  7 H e 21-1e2imi  

aosaaacb uposonoRa gannort 0,28 au, Taptipoutta RoTopoti na yczanostunnemcx 
peatnme notta3aua Ha (lair. 4. Hat:tenable °Harming nocTommort apemenn xopo- 

coraacyloTcR C peayabTaTamn pauteTa IIo . ypatutentao (14) (B pauteTax 
ncnoaLacataanca °Ha -genial QC 113 cripasunirtRa). Hpu cnae TOKa mune 15 ..4ta 
na6atogaeTcR ontaortertne OTELITHLIX gairmax OT pautertamx, o6ycaoaaeuttoe 
Tenaoamm naarrennem (CM. TaRate (luttr. 4). Ha tbnr. 5 conoeTaBaReTcR pauteT-
Han Rpnaast nepexognoro nportecca c aRcneptudertraabnort, noariennoit IIo 

ocnnaaorpammam. 

(10) 

(12) 

(13) 
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BcnegnEtHe IIJI0X0i1 TeHJI0Hp0BOHHOCTI1 ITOBOJIORH axcHeplimeffragbaue 
meHHH HOCTOCIEHOR gpemeHH gOBOTILHO BeJIHxl. OHH3K0 pac-geTm IrOKB32IB310T, 
'ITO HRH Boasclipamosoii Hp0BOJIOKII gJIIIHOR 0,1 CJII IIOCTORHHa3I xpemeHH COCIABHT 
OKOJIO 1,6 Jucex (no cooTHeTerayeT yrantoil TiacToTe f c =1 /22t-rE^:,100 ay). HOBTOMy 

3mcnepumeHmaimfron 

PacvemuaR 
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1. Memoauxa u o6opy8oeauue 

B HOHHOM riyrnie BaI6paHa cpaHHHTexaHo IMICOK0f1 (1 au leen It EHme). B OICESTBX 

HCHOJII330BaJIIICI, rpe6eHRH 3011)10B, 1103BOJI2BMIle coxpaTHTL Hpemn Hpe6mHaHHH 
B nrixe Kaacgoro aoHga. 

200 

1,0 

300 

100 	200 
Bpepu?, Aim( 

Kputuge nepexodHow /7pouecea 

dI= 15Ma 

11:1  H r. 	5. Cpaeneaue excuepmmeoranLmmx H pacqemmx amageanii 
HOCTOFIEMLIX BpeMeHH. 

p = 2,16•104 7i .41.1M3  ; 	c = 134 oxelnax•° K. 	HamepeHHOe (0) 
H pacHerHoe ( 	) Hpema 	abapacraHmi 	63% 

cD 	 r. 6. aneraurrm 
a — HaHalontHitcH 	(MaFITHHICOBblit) 	Hp0Hurrefia 

acaukoc c marperok "[Jarmo. 
rpe6eHH2 	aoHHow, 	6 — HoHcrpyxgral rpe6eHxa 

Taxa Ho 	or yeraHomunnerocH. 

upn IICIIOnb30Ba .HHH ycHameaefi c -qacToTHoii KoppexiiHeil, Hog06Hmx yCHJIIITO- 
JIHM aHemomeTpoH C HarpeToii HHTbIO , gamin-Ian xapaxTepHcmita HpH6opa moHin 
OTBeRaTI, Allalla3orry 'IaCTOT OT 0 go 10 000 04. 

HPMMEHEHHE RAJIOPHMETPA 

3oltabz u pezucmpaqux nonaaauuti 

THIIHRHlile 	 IICHOJIb30BaHRIde gaff Hposepni 113JI0HieHHMX Exame TOO- 

penniecimx ripHrignroit, noxaaaHiff Ha clan. 6. HoHnpywrinmaH cxema aouga 
noxaaaHa Ha (I)Hr. 6, 6. 3oHgm oxnaHigaincll BOO 	H anexTprmecitH HaonHpyin- c 
CFI OT aeMnH. HpaKTHqeciiHe aagarm pa3pa6oTitH H axcHaynagHll anigors pac- (1:1 H r. 7. CxeMa mameprre.ammix merieft aom)ka. 
CMOTpeHbI 	pa6oTe [1]. HeT ocHortantil C'iHTaTb, 'ITO coagammie xoficTpynrini I — HareinaHomerp HanpF0Heakm Ha 1111111; 	2 — HorearkHomerp 'mica 	!MTN; 	3 — Heim 

SIBJIHIOTCH OKOHRaTeJITAILIMH. Tax, HanpHmep, BO3M0H(110 H3POTOBJIeHHe xopnycos 
nogorpeaa 	1111111; 4 — paageHmoumil TCHIIHTenb; 	5 — camonmeg; 	6 — Harpeaaemaa 

fIHTb; 7 — nHaertHoe COElpOTHBReillie. 

30HAOB 113 Heripoaogniirix maTepHagox. 

Peayitbmanzat u eb1800b1 

HeitoTopme THIGIRHLIe peayasTaTm HamepeHliii xapaHTepnCTMK HoHaoro 
Hoxaaaraa Ha ilmr. 8. HamepeHHH uponaHogHnHcE. Ha paccToHHHH oxono 46 au 

OT yentepraeacTHogalmoro HapHarra HOHH01.0 giffiraTenfi C HOIMICTIAM amHTTepom, 
ouHcaHaoro B pa6oTe [3]. BO Bee% Hamepemx HCHOJI1,30BaJICH OAHH H TOT ate 
aoHg, Repecexaannul Hygox B clamicriposaHHom ce ,:ieHHH. HHTb HaxogHnacb B nyq-
ice B TeeHHe 2 *lac; HpH ATOM oTmeaanoci, aameTHoe ee pacumnerme. 143mo:team 
gllameTpa HUTH, onpegennome Ho ee coupoTHHgemno, rioxaaaHo Ha rpailButax 
spar. 8. 

Bo "wax HamepeHmix ricnoaaaoHaaach ripoaogoxa :iiiameTpom 0,001 au 
H HommianbHoii gJIHHOil 0,5 Cat Ha mgaTHao-HpligHexoro crigasa. OIIbITLI Hpoao-
gmanci, ripH HOCTOHHHOti cane Timm, HpoTexaioniero go Hpogogoice. HamepH-
Teamimit HoHTyp HoltaaaH Ha 7. HpH He CJIHDIKOM aHa‘urreammix HameHeHHHx 
COUpOTHRINHITH Hp0BOJIOKII 3TOT itoRTyp HoggepHinHaeT HOCTOHHHy10 may 'mica. 
HaripHxzeHHe H mum ToRa Ha Hposonoxe H3MepHIOTCH noTeHHHomeTpamH. Flame-
HeHHH Haripmxerinfi upoxogoicH ripff nepemergeHHax ee B HOHHOM Hytnie aaTo-
maTHriecitH aariHmisaloTca HoopgrrHannim camoriHeriem, ocB a6cr(Hce HoToporo 
nepemerganca ognospemeHHo C aoHgom. Aim yripouleartH upo6aem, CB1138,HEEMIC 
C oxaa)xgeHHem cficTemm H pacnuneHmem Hp0BOJIO1H, cxopocTL ABIGKOHHH aoHga 
20 3aHaa Na 48 
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308 	 r. Memoatoca u ogopyaoganue 

20* 

14pH cinutcHpoBaHmax peHmmax pa6oTm gaHraTenH o6Hapy)sameTcH yeToit- 
t1HBaH HOBTOIDIOMOCTb MeCTHLIX IIHKOB ygeaf,Hoil MOTAHOCTII. 

PeayabTaTH HamepeHHil, HoxaaaHmile Ha cloar. 8, 6, non-plasm Repea 1 =Lac 
xoc.ae HamepeHH11, Hpariegeramix Ha cliHr. 8, a. ConocTaHneHlle rpa(Dratos yxa- 
wuriaeT Ha HOATH HOJIHyI0 HAORTHAHOCTL paeripegeaeHHH aHeprHH HOHOB. 

(1)H r. 9. Pe3yawrami rmmepeimil B 0001100 nrnce upH paanwqmax paccrommix 
OT . ropll3owramsaar oat urnca. 

3HeprHa, ooyczoB.aermaH Haaysermem CHALHO Harpenax (1300 °  K) 
cDpamomilx HormaaTopos, noxaaaHa Ha rpadinutax rryrurrHpHhimH AHHH1111411. 

13caeAcTHHe HeoAHHaxosoro oX.aaatileHHH °Hop HHTH Ha cpHr.'8, a n 6 Ha6aio-
aaeTcH cmemeHHe Hy.aa opAxHaTta. Rao Haapaerale, Tax H BenTFTHHa cmenTeHHH 
Hynes H3-3a Harpesa oHophi j(01131SHLI BbIAIITaTbCfl 113 06111;HX HoRaaaHHil Ana oupe-
Ae.11E3HHFI ILTIOTHOCTH MOIIIEIOCTH B lirrxe. 

Ha clor. 8, e H 2 noxaaaH actxpexT BBIRRIOAOHHA yexopaloakero HaripHateHHH 
,gaHraTeaa. 14a 3THIC rpaciamos BALM°, nTo HbuogHoil CHIHa.TI apH6opa onpege-
J1fleTell aaexTpocTaTxqecxli yexopeHHErmll HoHamH. BiacTpoe OTKAIOAOHHe yaw-
pfnomero Hai:TRH-tell -1m ABJ1118TCH yx(o6Hum meToaom onpegeaertHa HOJI0HieHlIfl 

HyJIA B ilpogeece HposegeHHH HamepenHil. 
OgHospememme HamepeHHH yge.abHoil MOALHOCTH B HOCROJIbICAX ce-qemanx 

gam BO3M07EHOCTb HoeTpoeHHH HoHTypmax guarpamm APIHHCI pasHoil ygeasHoil 
moursHocTH HoHHoro nrixa. Ha (Hr. 9 HoxaaaHhi peayabTaThi omaospememnax 
HamepeHHil B 5 ceiTeHHHx. 3oHgta pacuonaraaHca Ha paccToHHHH 2,54 ex apyr 
OT apyra. 3oHg 3 yeTaHasamiancH HpH6J1113HTOJIMIO Ha ropHaoHTanimoil ocH 
nputa. HyHRTHprime xplunle HOHa3LIBalOT gpeilclo Hynes, BLI3BaH11131Ii 1131IFT1811HOM 
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monmaaTopa H narpeoom onop. 3T11 namepeoon Hp0H3BOAHJIHCb C Ranamansamen 
MaBTHIIKOBMM RponsirTeiloom Bongos, °gout") Ha OCH a6cnocc cfmr. 9 gam,' gefi-
CTBIITeJIMIble paccTonium OT OCH nynRa. 

Ha slum. 10 moRaaaora JIHHHH puma' ygeaboort MOIIMOCTH IIytiHa , nponem 
ongmo, 'ITO soogoome oamepenon HO3BOJIHIOT BLIMMTE CTpyxTypy noToRa HOHOB. C yoenffnenmem HOJIII‘leCTBa cenemnit, B RoTopou Hp0H3BOAFITCH mamepeomn, 
H ymenomennem paccTommn memcgy HHMH RomTypime imarpammm, uogo6nme 
upynnegennoil Ha slur. 10, CT3HOBSITCH 6o.iee HOgp0611LIMH. Hyincrmpom noRanana 
o6.nacTo namepeonti C noommtelmoil gocTosepnocTolo. IloRaaonme MaHCI4MyMN 
onpegeamoTen reomeTpoeti gonraTe.nn. lionown monwocTo gonraTenn Isomer 
6raTo onpegenena moTerpoposuonem ygeaomou mommocTeir, npnoegenosu Ha 
RonTypnott onarpamme. Ann npooegesimou aRcnepomenToo pacxontgeome name- 
penasu mommocTeit gonraTenn C HOHOIHTMIELIMII n0 xoHTypHUIM gliarpammara 
COCTBBJIHOT (MOHO ±10%. MOMHOCTH gomraTean, oupegeneourae no RonTypooff 
gnarpamme, xoporuo cornacylown C namepennsumn npm nomonm Raaoplimerpo- 
neclau aougoo 6o.nomuu paomepoo. Onpegeownie MOMHOCTII aongamn c narpe- 

HHTLIO CB11331I0 C 60JILDIIIM o67emom BLITMCJIHT0JILHLIX pa6OT. HooTomy 
TOT aosag Reygo6en ;Ian namepenmit cymmapnoti morgnocTo. Ogoa}co cae-

gyeT ynammoaTo, 'ITO Trpn RpaTRoopemesumax aRcnepmmenTax npenl, neo6xo-
;Allmon gas' aamepa 30HHOM c RarpeTolt HHTVIO, Inmepirienx mmnanceRyngamn, 
B TO opemn RaR JIJIH RanopnmeTpnnecRoro aomga 6°m1:sox paamepoo Tpe63moTca 
MHHyTEI. 

Ha slur. 11, a H 6 noRawanm RonTypnrae gnarpammm ono goyx cannon/I 
-arum. Hamepenna Hp0BOAIIJIHCL upn goyx paaannsmax IMOTHOCTIIX 'mica. Ha rpacimmax yRaaana MOIIIHOCTI., onpegeaelman no mamepemmm napameTpoo goo-
rowan. B orparronwmom nocne npooegenmou aRenepmmersToo He oa6aloganTen 
cncTemaTnneCKFIX nameoermil HOHa3amni 3oHgoB npn H3MMIHMIH IIJIOTHOCTH 
ToRa. °Anoxia namepemnan mom,nocTo gmmaTean H naTerpa.noman (no RoaTypoorn 
gnarpamme) gar a oim. 11, a OTHIPIMOTCH 6oneo nem Ha 10%. C nomonwo RonTyp-
Hsu gnarpamm, nogo5orax noRaaannram Ha slur. 11, momeT &us occaegooano 
pacxonigemne ilimmoro nynaca. I43 goarpammol omona conao (npeemenneonocTo) 
neRoTopou JIM-WILMA% IIIIHOB yJI3JILHOil MOBIHOCTII B nocnegooaTeasoo pacnano- 
sReTarsu cenemmx nynita. 

HpencTasaemome maTepnaara HOHaamBaloT BO3MOHMOCTI, HCHOJIL30B31111/1 
RaaopnmeTpoo C HarpeToit Iambi° gaff IICCJIOHOBaHHH nyn.Roo HOHHIIX giutraTe-
RCA. Hoaynerome peayasTaTra CBHJIOTOJIBCTBylOT 0 CO3,1IMIIIII HpOCTOPO H yJIo6Ho-ro  gas" namepeook aoRanosarax Beannno MOHMOCTH B nynice cpmmeomn 
nynRoo paaannnsu gmmaTeaeti. Aaasoefismee pasonTme 30HAOB n anexTpoonou 
exem permoTpanym necomneimo npnoegeT H younmemmo TO,IHOCTH oamepermil cymmapnoil MOMHOCTH H H ISCHOJIb30BaHHIO 30I1g0B HIM occaenooannsu mem- nnonapinu uponeccoo B urme. 

3A1G110 1111TEJ113HLIE 3AMETIA111111 

1. AIMJIH3 .1yBCTIHITOJILHOCTH aonga npn eTannonapasu penmmax pa6oTra 
yCTaHaBJIHBaeT CBH311 JI0H3.7ILHO1 NAN-lona" MOHMOCTII B HOHHOM nynRe C nageon-em narspontemin Ha HHTH H TOHOM B namepwreaonom Romupe. Hameoelme conpo-
TERneHlla np000.noRn o5yc.nooneoo npeo5paaosannem Ha ee nooepxnocTn Rime-
TnnecRoft Daeprlill HOHOB B Tennoopo. aneprmn HOHOB H gmoyaeso Tenno Romneo-coppoTen oToogom Telma HO HHTH B nampaoneoon oxnamcgaemsu onop. 

2. PaeneTome xapaRTepncTinto amigo, pa6oTaoragero s BaRyyme sae Timmoro 
nynica, nogToepmcgeora aRcnepomenTwr000. Hamepemnn conpoTooneomfi 

HHTH Boa nruca npH paaannorax 3113,1OHMIX Tolta capital' gas" TapopooRm 30Hga JIJIJ pa6oTra B HOHHOM nynRe. Hpn aTOM amaneone 3431)CDORTHBHOIO HODOIIIMMITa 
avRomoganon npeguoaaraeTen II3BeCTHLIM. flonyneonme 'Amman noRammaloT, 
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5T0 cHcTemanmcitHe norpeumocTH, o6ycaoHaemme TeHHOBLIM HaarteHHem 
II monexyaapHoil TeIIHOTTOBOEHOCTMO B OCT3TO'HHOM Boagyxe, moryT 6LITb cHegemz 
K upeEe6peHcHMo Amnon Heawnute. 

3. C 110M0111,b10 3011E3 C HarpeToil MITb10 uposegeabi HamepenEn B IkeaHemax 
HOEHLIX nrntax c CHHOR Toxa go 50 am g yutopH1011FHMH HanpHateHHHmH 12-
20 Ice. COOTBeTCTBy1011Mil Ellana3oa MIOTHOCTell 'mita comanager 0,08-2,5 a /.74 2 . 
B HacTomuee Hpema He cynkecTayeT upH6opa cpaHHHmhtx paaMepoa HASI H3mepe-
1111ii .710K3HblITEX HapameTpos B upute HOHOB. 1103TOMy HOILIETKH onpegeneHHH 
TO1IHOCTI1 aoHga CpaBEHTeHbHb1M11 HamepeHHamH CBOEFITCH K HaTerpHporcamuo 
nolcaaafilici aoHga H nocaegyiontemy cparsHeHmo C HamepeEHHmH upH nomouni 
HaaopHmeTpHaecxxx 3011E0B 6oabunax paamepon HHH C HamepeHHamH noTeHrcHaaa 
HCTOHHFIlia H Toxa HOMICIDE) ABIlraTea31. IIpegaapmeabHme OIIIITJ.I TIOK3311B310T: 

a) Hamepefunie pacnpegeaeHHH ygeabHoil MOITMOCTII B mye o6aagalor 
ycTofigHBort nonTopHemocTmo; 

6) peayJIaTaTaI HHTerpliportaHHH nociaaannil 30M13 ygoHaeTHopwreabno 
coraacyloTcH Ran c HamepeHHHmH xaaopHmeTpamH 6WILDIHX paamepon, Tax H 
HamepeHHHmH cymmapHon MOIITHOCTE ILO aaexTpHnecintm napameTpam gintraTean. 

4. LIaH aHaalla nepexogHmx nponeccos upH cHarutoo6paaHom 113MelleHH11 

nogaogHmoift MODEHOCTII. ancneplimeHTaabHme gaHHwe coraacyloTcH c TeopeTH-
necitHmH. XapaxTeplicTHitH nepexogHacx upogeccoa no cynkecTsy 01111CIEBEI0TCH 

ypamteHHem nepHoro nopngita. lloaTomy Katt pac‘teTinae, Tax H ancnepHmewraab-
HMO xapaitTepHoTintH oupegeamoTcH OEHOR HOCTOMIHOil HpemeHH. Tax, HaupHmep, 
nocToannaH apemeHH no.mcDpamosoft upoBoaoltH annual 0,1 cot pamia 1,6 *cog 
(aTo cooTHeTcTayeT yraoHoil gacToTe OKOHO 100 24). 
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MeTOAM ANCWHOCTilicm HOHNIOr0 ny4KO 

.71. P. ra.4.4axep, 0. Eapicamma, M. II. dpnemun, A. T. Ooppecrnep, 
4. Mapaoy, P. If. Cneficep, 4. Tu ✓tex, P. C. I'. Toditc 

Hamepenca napameTpoa llormoro Juana upeaamuaraTio manna Tian owing( xapaxTe-
pncTxx comma) giniraTeax. B CBH3H co criemulnecionini caoficTaamx Tirma Tian ero accaego-
Banxii xeo6xoaahn,t cuerniaammie Tipx6opm. If ‘racay saanmihmix xamepaexiax napameTpon 
OTHOCHTCH: }mama TOR, HOTHEOCTL urnia, Tara, TpaexTopTin HOHOB, pacirpegeaemie noTex-
xxaaa H aapmia B 'Truce. Heamo gum& pa6oTra HBAHOTCH o6cyaigemue meToaxim yam upono-
AHHIMIXCH sax nonroTaBaximexhix xamepeTraii. 

BBEJTEHRE 

PaaHHTHe HOITHIEX gsHraTenen, Han 11 alo6oft gpyroft oTpacaH TeX/MM, 

WIRMO 6amposamcH Ha Hageamax Hamepernmx. PHg napameTpos (Hanpitmep, 
noTpe6anemaH moignocTi.) HamepHeTcH o6brrinbuaH cpaHHHTeabHo upocm.unt cuo-
co6amkt. Ilrfox IIOHOB, ogHano, o6.gagaeT cueHEnDErgecitHmH CBO1ICTBaMH, H gaH 

ero HccaegoBaHHit Heo6xogmins cnenHaabnue npH6opm. 

113MEPEHHE TORA.  

BcaegcTaHe 3MHCCHH BT0p11,1111.1X 3HelapOHOB C nosepxHocTH, nogsepraemoil 
6om6apgHporute HoHamH c 6oabutoft aueprHert, TON, perimpHpyonan itogaexTa-
pom, momeT 6p:wen:terra° upeinaman. cimitTwqecitHit HOHMER TOK. 13ToplyucaH 

3MICCH/1 Homer 61,rn. npegoTHpankella COOTBeTCTBylOIEHMH maraHTHigmH ali6o 

aaexTpwriecitHmH 110.11HMH. MoatHo Taxace HCHOJIL30133TB cnoco6 yaaHHHHaHHH 

HOHOB Hicamagpom TapageH. B .uo6om cayHae geaecoo6pa3Ho uposepHTB gOCTO-
BepHOCTb HamepenHit, COHOCTaBlIB EX C HamepeHHamH Apyrxx cHnaayismx 
M1H, TaitHx, HanpHmep, Han monniocTs HJIH THra urnta. 

HaH6oaee npocTum xoaaexTopom HHaneTcH nuocitaa IIJIaCTHHa, Haxonst-
rgaxcH nog nonoatErreabraam uoTerantaaom oTHocHTeamto centH c xopouceit npo- 
macaemocTsio, CKBO3b xoToppo upoxogHT HOME. IIpa 3TOM BHHHHIle BTOpHrIIILIX 

3.11e1ITp0HOB Her/CO yeTaHOMITb 113 BoasTamnepHoic xapaitTepHernitH. TOR, Hamepae-
mien npEt OTCyTCTBHK paaHocTH noTeurcHaaoa meatgy centoil H xoaaexTopom, momeT 
upesocxogHTs HOTHHHOe 3HasteHne HorcHoro Toxa rEpH6aH3HTeamio B 4 paaa. ECAH 

cygHTb no ortHcalramm HHate meTogam HamepeHHii, Aonoanno Hepnue anaqeHHH 
Toxa MOHIHO nOHy'IHTI, npH yBeHHHeHHH paaHocTH HOTellEHMIOB jSO H3HOME 

xapaxTepHeTHRH, caHgeTeabcTimoncero 0 HOEHBHEIHHIf BTOpM1H0f1 anexTponHoil 

3MHCCHH. ()guano DTOT Hanom HegocTaTatato HeTox gaH Tomioro oupegeaeHHH 
noTengHaaa cmencem. 

IIpHmenettHe o6brgaoro Hlialingpa 1:Dapagea Herceaecoo6pa3Ho upH Hccae-
goBannixx nruta c gHameTpom, conamepHmum c paamepaMH xamepm, B noTopoil 
HauilTmaeTcH Holman gimraTeab. TanHe ace peayaaTaTai, Kan npict HCHOH1,30- 

 BaHHH HHaHHApa IlDapagea, 6Lunt icoayaeHm upH HamepenHfix c nomorgmo naocxo-
ro xonaexTopa, Ha riosepxHocTH RoToporo yeTaHaHauHanacs frieHcTaH pencenta 
H3 Tomtoro meTaaaa. OponTaaBHaa nosepxHocTb peurentH, nepneHmutyaHpHast 

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) H rd 1. kaaopameTprmecallii Roaaeltrop IkliameTpom —300 

1r • 
Peoremop 

Ten/we/tier/Hui( • 
Tep ucmop • 

" 

P 2 .Peoepeyap 
arnadumenem 

• 
Hococ c 

poorodomepom 
a 8-84 /7/qacl 

11111111111 

C1111XPOHH611:1 
deuzomena 

ouimmp-demuitepanzaa-
Konopumemp 	 mop 

Ahwymynem 

CD H r. 2. CxeMa newel:LA CaCTeMBI Hanopamexpa. 

Memoaba outiersocrnuxu UOTIK020 nyuxa 	 315 

nygny HOHOB, necbma maga (oHono 1,5% nonaok nnorgagH). Fay6HHa 'conga 
5:meting n 4-10 paa 6ogiane ee =palm. B 0TnfgMe OT o6mHoro 
Hero Hognewropa, TOR HoToporo npH maniax 3HaxIeHHHX noTeHnHaza cmeme-
MIR B Heinnaft MOMeHT nocae minnmemux CHJILHHH3MeHHeTC51, TOR Hognewropa 
c pemeTHoti (upx alleprHH HOHOB 7 51.3e) mmeHgeTcH B npegenax Beer° 1%. IIpH 
ma6paHHomICOOTBeTCTBy1011111M o6paaoM noTegnuage CeTitH 311a.leHHH TOROB 

Hagen-010 HamepmoTcg C TCPIHOCTSIO Ike 1%. 
.1-IpHmeHetme Hanpmneimg cmemeHtta cimaaHo c HcnognaoaaHHem emit. 

06b1Erno nepeg Honnewropom yeTaganattaatoTcH no meHbrneit mepe gae naocHne 
napagnegnime ceTHH. Ilepaan IIO gatimeHmo uytma centa HOCTOHHHO aanemgeHa, 
noaTomy nymmt nepecenaeT o6naczb, rge nHenume HOJI31 OTGyTCTBylOT. -BTopan 
cerna IleX0IIHTCH nog noTeHHHanom, Heo6x0glimum gag HoganneHmi BTopwrgoit 
aneMTpOHHOu 3MHCCHH. (3TH CeTHH nogo6mA aHpaHHpymmert H amrsgtmaTpoHHoil 
centam 06101HOPO neHTo) a.) ,11HameTp Tamil HplIMeH5110111,11XCH MOH 0,025— 
0,125 .n.55, mar 6,35 Aix, T. e. upoapaxmocTs HX Becbma BucoHa, Tax Halt cDpoH-
TagaHan naorgagn HHTea mHoro meHame (130pomagra0ii nnorgagH scat ceTHH. 
CeTHH nogaepmeHm 9p03HH B HoHHom arum H Tpe6y5oT nepHoggrrecHort aamema. 
BO3M0/1030, 'ITO 6oaee parkHonannamm cn0c06om nogaagemm aTopmmoti OMHC- 
CHEI FIB.7IFIeTCH HCHOJII,30BeHHe MeTHHTHEIX nogeft. Oguatio 	ROJIJIeRT0p0B 

60.7IbIEHIX paamepon BTOT CH0006, 04eBHHHO, meHee y)Io6eH H 1103TOMy He npHme- 
HgeTC51. 

113MEPEERIE MOIRHOCTII ITYLIRA 

IIpii ygape HOHOB o HegTpannHym nonepxHocTn HX anepnin npeo6paayeTcn 
B TeHJI0By10. Pacrnanerm IIOBXHOCTM H gropligame 3.HeRTp0HBI cga6o BIIHHIOT 

Ha uponecc nor° npeo6paaosagag. ECJIH npmanTs, itTo aHepi-lig Hamgoro HoHa 
onpegengeTcH pagHocTrao HoTempitagon memgy HomuaTopom H Hongewropom, 
Aenermem moinHocTH Hyrum Ha yHamanylo paanocrrn noTeHnHa.non MOBWO onpe-
jlenHTI, Begmunly HOHHOPO Toxa. 

B Ha.nopHmeTpax, Hcnogsaonamnax HamH, morgHocim HamepgeTc55 no Ha-
rpeay oxgamgammeti Bogni. Kongewropm cnymair gag Hamepemirg He TOJII,K0 

MOIHHOCTH, HO H TORa, noaTomy OHH cHa6ments npocTpaHomenHoft pemeT-
ROA, 'ITO ycTpaHgeT B03MOJRHOCTb aameTmax noTepB MOIIIHOCTH C BTOpIPIHLIMEI 

gacTanamH. yMeHLMMH1151 noTeps MOILIHOCTH Hanylmallem H CHIBReHHII 

HIleplIHOHHOCTH Heo6xoglimo npamegaTb 0,4eHb TOHRHe maTepHagbi C BEICO-

ROil TeHJI0Hp0BOXIHOCTb10. IIpH HanH6posne npa6opa MOJRHO HenocpegcTneHno 
H3MepHTI,, a6coanyrime magi:um pacxoga aogm H ee TemnepaTypia. ()Allan.° 
gamepermg 6onee ygo6Hu, ecaH npHmengeTca cuerkgagnimlit HagH6pporgHil 
HarpenaTe.nb, uptinamunait K HagopHmeTpy. B Haxecime AaVIEEKOB Temne'pa-
ulna IICHOJIb33710TCH naaT5moame TepmomeTpm COIIpOTHBJIeHH51. BLIJIH TaHme 
onpo60BaHni Tepmficropm. I4x TlyBeTBHTeJILHOCTb of aaagacn 6o.nee milcoHoft, 
HO B mu-5y CTe6HJII,HOCTEI H JIHHeRHOCTH xapagrepHermt npegnogTemite &Igo 
orgaHo TepmomeTpam conpoTHageHmr. 

RagopHmeTp AffameTpom 280 .41,Jit HpegcTangeH Ha 45Hr. 1; HacocHag cHcTema 
c penHpHyasumeft TennoHoctrreng — Ha ())Hr. 2. 3ahntHyTag cucTema 65.5.na ma6pa-
Ha H3-3a Hone6almti gannengn B martmTpannx BogocHa6mermg. Baarogapg 
HaJIwiHIO altHytryngropon nyabcantm ganneHror OT Hacoca, paaHme 3,5 am.n, 
CHHH-CalOTCH yIo BeJIIVIHHI,I, meHnmeti 0,002 am. at. Pacxog Bow.' Ammer H3MeHJITbell 

B npegenax 7,6-84 dr/'iac. llorpeamocm Hamepeman pacxoga He npenumaeT 
0,4%. B Tennoo6memmne, oxgamgaemom BogonponogHoti Bojlog, or Tennono-
cgreng OTBOAHTCH TeHJIO, coo6meHHoe emy nygnom HOHOB. 

Hpll pacxoge Bo g& 66 ithiac ROJIJIeRTOp yam:um:mei' II3MeHeHEIJI MOIHHOCTH 

B 0,5 cm. llocTonHHag apemeHH Hoggewropa ITH TaKOM pacxoge puma. 8 cex. 
Ran .IyBCTBHTOJIBHOCTL, Tan H HOCTOHHHeS1 Bpememt o6paTHo nponopHHoHanmna 
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pacXogy, noaTomy npH 60JILMHX MOHIHOCTSIX HOCTOHHHaFI HpemealimoareT 
ymensineHa go 4 cog. PacxosirgeHHe B Benkrumax moukaocTH, onpegennemmx 
C nomornmo HanopHmeTpa H IIo ycHopHrorgemy HanpHatearno H kokHomy Torry. 
ma TOT am HonneaTop, °alma° He 6coee 2%. 

KOJIJIEKTOP )1.1131 113MEPEHlig TRIM 

CHJI3 F, C Europa nymox HOHOB gericTriyeT Ha HonnercTop, parara 

F = I 
2m T, 

7 v 

rge I — TOB; V — yotopHronutti IIoTeRnHaJI; e — 3apag n m — macca HoHa. 
143mepenne noir CHJIM gaeT gpyroit cnoco6 onpegeneHHH HOHHOTO Toxa, HOTO- 

phiii moacHo COHOCTaBFITL C IIp.amtamH H3MOpeHHFIMII TOHa H MOHIHOCTH, H II03B0- 

JIHOT 	 upHpogy 	o6panyronrHx nymox. 

CD H r. 3. 06Hurir BHA Honaertropa gaa Hwepernot TarH H Tor-ca. 

Konnerrop AJIH H3mepearra 	((Hr. 3) COCTOHT H3 npocapaHcraermoil 
pemeTHH H Tpy6maToro Haapnesoro cTep)Ba. MaaTHHHoBaH nogaecHa HonnexTo- 
pa 3a HHapnesuir .  cTeparenr. ocyrnecTsneHa c nomourmo menapex Bons(Dpamomax 
.aeHT. RnH gem4HposaHHH Hone6aner npamerren me)Hmil nllaHagp, 	 eH- 
HbiH 	none HOCTQHHHOTO mamma. K Haapneriomy crepararo npmcperrneHo 
arr3HpHoe cTeHno C geneHHamu. CmergeaHe Honnewropa nog geiicTHHera nymita, 
npoegHpyemoe 3a onopHsul clanaHeu, na6nrogaeTc5 mepe3 far3HpHoe mica° 
B MHITOCHOH. Ana ymensuieHHH B.TITIMIHJI Ha nogaecxy anewrpocTaTumecHHx CHJI 

H oupegeneruor KIXIVIITRBHOCTII nogasneHHH pemencoa aTopmmHoil 3JIOKTp0HHOti 

3MHCCIEH B HonneHTope npHmeHema TpH COTHH. 

Onncamuraft apH6op o6nagaeT pagom AOCTOHHCTB. 3HcnnyaTana ero MHOTO 

[Tonle, mem axcnnyaTanHH HanoplimeTpa, a naepaHoHnocTb — 3aMeTHo measure. 
HOCTOHHHaFI apemeall Honnewropa gaH HamepeHml Tarn measure 1 ceic. C HOMO-

TL b10 HonnexTopa onpegensnoTcH a6conroTHLre 3Hamearm H3mepaemok 
RoacMpHHHeHT uporropnnoaansaocTn meargy cHnoii H cmeruenHem HanopHmeTpa 

318 	 F. Memo8uxa u o6opyaoearkue 

nerHo paccmurraaaeTcH no H3B3CTHLIM macce upH6opa H reomenzam onop (nH6o 
IIo macce H nepHogy Hone6aHHA). IlyacTaiTensHocTs npH6opa, °rpm:atmerman 
B HacToargee "mewl TOSHOCTIdo oTcmeTa H uenoft geneaHH ouTHmecHoit arcTemsr, 
paaHa lipH6JIH3HTeAbH0 0,003 F , ognaHo pa36poc noHaaaaprii npH6opa Naar° 

70 

. 6'0 

SO 

re0p9/77114eCKCIR 
308UCUMOCM6 

20 

10 

, 	,i 	i 	i,  
0:1 	as 	0,3 	0,4 	723-  

IV k, a-8 12  

IA H r. 4. PeayasTaTra a3mepea-ma TRIM. 

F = 1,69. 10 21V 1 /2  mr. 

measure DTOrt BeJI 	Hbl. HpegnonaraeTca, tITO HCHOJII7.30BaHHO BLICOHClyBCTBH- 

Temmoir anexTpumecaort arcTemm oTc -meTa HO3BOIDIT HOBLICHTI, RyBCTBHTHJILHOCTI3 

camoro rrpH6opa go 0,00045 H swam. Kart BHAHO H3 char. 4, 3HcnepHmenTaasame 
gamule coraacyroTcH c pacmenroft rIyBCTBHTeabHOCTIA0 B npegenax TO,IHOCTH 

OTVIOTa. 

TICCJIEAOBAHHE HY tliCA 
• 

uHena - paw-arm-mix 30HAOB gna Hecnegosaallti Trauma 3oagsr Jlaarmropa 
HJIH HI( pa3HomigHocTH HaH6onee ygo6Har Ansi H3mepearur noTeaultana B nytHre, 
aneurporraoli TemnepaTypril H IITIOTHOCTH 3apHga. OgaaHo TO 06CTOSITOJILCTBO, 

'ITO B nyince HOHHOTO gartraTena ABHH(OHHO HOHOB HOCHT npawritmecHn HOJI-

HOCTLIO Hanpanneaukai xapawrep, orpaanmnaaeT upHmernimocTs 30HAOB 3TOTO 

THTra. • • 
Han6onee nenecoo6paunam crroco6om Hccnegoaaarm noTennHana H pacnpe-

AeneHlla 3apaga B nymite Honaoro gaHraTeaH npegcTannHeTcH npHmeHerare 

• 40 
ce ce 

30 
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UC/770VNUK y 31181.72111/ 
itheimarnapxamy 
yanoodcmey 	Pynemma (kg 

WIN epewia 
oceeazo 
nepemeaomax 

MC/7704HUIC 001108 

Mentoau auaanocmunu uorawao nyuna 319 320 	 1. Memoauxa u o6opyaoeanue  

 

aneterpormoro nytta. 3TH HamepeHHH 1103130HHIOT oneHnTb eTeneHL cosepmeHeTna 
HeitTpamtaartHrt nruta. Ha cfmr. 5 nona3aHa CHCTeMa Hamepernift,-npexma3Ha-
lienHaH i1J151 6oar,nroil Hanyymitoit namepu. anexTponnaa nynnta Tpy6EH eTaH-
HapTHoro ocrma.norpactia H cennHoHHponanamii noanenTop emonTHponama COOCHO 
npyr npyry Ha image Baia. IlpH Bpankemmm nocneAHero aaenTporarmil nytI monteT 
HanpaHaHTLeH Ha at06oil pracrox HOHHOPO nrina. Ancr BoampargeHHH anererpon-
HOPO arra B neHTp nonnewropa Hoene BICH104eHHIT HOHHOTO At:unman nOJIMHa .  

Hp0H3B0/114TbCH perytmponna noTernmana Ha OTHJIOHHIOIHI4X aneterportax anew-
TpoHaat nynnm. 

r. 5. CHeTema aoHmtposainot 'Irma HOBOES anewrpommtm nyBont. 

0 HHCaHHLIM yerpoileTHom H3MepHIOTCH HHTerpa.ruame 3HWIeHILCI napameTpos 
intoab aneterpoHHoro Jrpra. IlpHarmaHanbrm B0344031030 npH 60ammom =mute 
Hamepemmii B paaartinnax HanparineHHHx onpenenwrb pacupeneneHHe aapsnton 
H nyrnte. Ha upanTline c nomonwo anerapormoro arta moHmo 66IeTpo °Hearin, 
peaynizartpytonnifr aapsnt firma; 3TOT merog trawl:ono HenonhaoHanest H B Hama 
.tra6opaTopHH. 

OOTOITA.11314tIECHHE H BH3YAJMHLIE CHOCOBLI HAB.THOAEHHH 
TPAEHTOPHH HOHOB 

axcuepHmeHraaaHoro H3r1OHM11 4loxycHpyroumx yertopsnommx cHcTem 
C ManbTM paccemnteml) Heo6xoninna Hagentrwe cuoco6m HHayanutoro oupegene.. 
HUB Tpaemropmit HOHOB Han Enyrint yettopmernmo-aamegamensHoft cUcTeMal, 
Tan H B nrute aa Heft. Total paccemum 113M0pHIOTCH upoeTo, onHarto HX oupege-
.neHHH He neerTta rtocTaTotmo Ansi ortemm xapanTepHeTint 4)onyeHponaHHH. 
B nrunem caygae B DTHX H3mepemur onpenenneTcH ):tonsi Horton, nonanatoranx 
Ha 9.110}UpOIAIS, HO He 14X TpaertTopHH. Bonee TOTO, HOCH0.71bIty Tpygrto OT.11111111Th 
DTH HOHI4 OT Bropirmmx anerapoHort, amHTTHpyemmx yenopmenem, peaynsTaTm 
HamepeuHil He HBJIIIIOTCH AocrortepHumH. Tho6oe 3ougoBoe HamepeHme Team 

1) 3Aecr. HmeercH B HHHy manoem ;_kOall Homo, HoHaAaiorgHx Ha anempoma cHeTemia.— 
//p14.44. pee. 

B yettoprrenhno-aamegnmenratoft o6naeTH (11 B meHbrneft CTOTIOBH B ithaarmeil-
Tpanbnom nynne) HapymaeT pacnpeAeneHrte noTermHanos H, ertenortaTenbao, 

neci)opmnpyeT TpaeteropHH HOHOB B HccReAyemoft o6naeTH. 
Honeaffmm nononHeHHem K HamepeHmo TOKOB paecesmlin nHaneTcH 4)oTo-

rpat4mponarnite 113111 HrtaymbHoe Ha6.1notreHHe enetterma Hyt1Ha HOHOB. CHertenHe 

06144110 HmeeT xapaierepHmff rony6oft rpm 14HTeftemmoem esertermsr, HO-BH)411- 

momy, HponoprkHoHaasHa Hp0H3130)4OHH10 HOHHOPO 'lona Ha HanneHne ra3a B Twine 

BO3HHICHOBOHHII 

Y c.2oouJ 6u3ya✓tu3aquu uonnozo nomona 

HpH nOCTaT0,1110 mantax nannemmx sHrtHmoro enexterma Brum 1H0.10r1HI2IX 

HOHOB He Ha6atimaeTcn. Oxman° npll HOBLIHICHHH AaRael1H31 3a egeT APOCCe.71Hp0- 

BaHHII 3I1411111 HartyymHoft mita -mat HpH6.1IH3HTOHLHO AO 2. 10 -5  XX pm. cm. 

Ha 4)oHe paccermaemoro Hn 11 cTl:lancet:morel cam. HarpeToro HoHH3aTopa eTaHo- 
MITCH 3aMeTHhIM rony6oe caerteHHe. TO eawleHHe ()oTorpatI1Hponanoeb 'tan Ha 
4epHo-6e.nyto, Tan H Ha trnenryto nneHtty. 11pH gat:mei:um 4.10 -5  .s pm. cm. 

r. 6. 7-HynHoHLTEt HOHHLIii AgnraTeaL B pa6ore. 

YI HOHHOM Tone 2-5 ata spew,' 3KC1103HIAHH B 3aBHCHMOCTH OT nnentin, CIHIJIB-

Tp0B 14 npyrax yencomil 400Torpa4mposarma McHSlnocb B upeAenax 4- 12 Jaurt. 

14cnonhaonartamft IIpH ttoTorpacimportaHHH TOMHO-CHHIlit clutavrp (Hpo3pasHoen. 

50% npH )puma swum 4400 A H 1% npH 3800 H 5300 A) ymeHbmaeT a4)4)eKT 
moncHentn HOJIH 3peHHH Harpenam HOHH3310p0M H HeiiTpanHarommmyt ceTnamH. 

Ha 4)Hr. 6 nona3aHa THHH.THan 4)oTorpa4)Ha nrutos HOHOB. MOHCHO upenno-

.710)KIITb, irTo BoaHrmatornee cnertertHe, upHglinm noToporo He Hnorme mmHerream, 
CHOCO6H0 II3MeHHTL TpaenTopHH HOHOB. IloaTomy Ha6moikaemme TpaeHropHli moryr 

He co:1)31[40.Tb C rpaeHropHnmH B ray6oHom Haxyyme. OgHaHo OHLITIS nottaawm, 

'ITO pa6oute HanprnneHHH, TORII H crteTaureecH MITHO Ha KonmenTope B mecTe 

nageHHH HoHHoro nygna npH yeenHgeHHH Irannermn He H3140HHIOTCH. Monolo 

nonaraTb, VTO BTO cHHAe'renberHyer o Hell3MOHHOCTH TpaeHTopHit npH soapacTa-

HIM gameHHH Tko 4.10-5  .41,.K pm. cm. 
110g06HIale 1136J110)40HHH HO3BORMOT CNALITb He TOTIbH0 0 ciumcycHpylorgla 

Ka'IecTaax ycHopinonmx ajleHTp0A0B. TrgaTenbuoe HarieHHe 140413H3HBI rparunk 

itruta. Aaer BO3MOHCHOCTb OHOHHTB IIHOTHOCTH oth.emnoro aapHrta nrucos C Habra-

mapmmm HBHHteHHeM HOHOB. B COBOHyIIHOCTII C Hamepeamsom HOHHOPO 'lona 9TO 
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II03BORHeT HOJITIHTL, AaHHIle 0 CTeUeHH HeitTpagllaanaH ny‘ma. TOTIHOCTI, Ta 
oneHNH 3aBHCHT OT paga cl)aaTopos: gaHliblnputa, MeTKOCTH ero rpaHmT Ha cboTo-
rpasintax H T. g. OgRaHo eHCTO HatiecTseHHo MOMIO yTaepacgaTa, 4TO onHcaHHaiii 
meTog o6nagaeT 603ILIIIOR qyBCTBRT031LHOCTLIO B oupegeaeHHH OTICKOHCHHCII OT 
HefiTpagaHocTH HpH 60JILIIIHX 3HatleHHFIX //V3,12 . Psi (DoTorpacinnl, cgenaHaux 

H r. 7. Maorouracomaii HOHHLIti guiraTenb, pa6oTaionlnii npn OTCyTCTBHH 
nenTpann3annn. 

	

npH nepaeaHce I IV 3/2=5.10-8  ale 3/2 , cangeTegacTayeT, 	cTenena HeilTpaaH- 
aanHH HpesaimaeT 98%. Ha olmr. 7 noxa3aH gaHraTena c 61 IIy'IKOM, pa6oTam-
BAHR B ycnommx OTCyTCTBITH HeirrpaarmanHH. HpHaH3Ha rpamong Hyrum corga-
cyeTcH c pacgeTHon, onpegegeHHoil C HOMOIRLIO npocTux COOTHODIeHHA Jgna 
TerfeHHH C 06'beMHLIM 3apagom HpH HCHWIE3OBBLIFIBIX B ouLiTe BenHYBHax TOROB 
H Hai:rpm-Ream*. 

3kICJIIOLIEHRE 

	

Paapa6oTaa cnoco6os HccaegoaaHHH Hemenoro 	HOHOB npHaena 
K coagamno HeCKOJILKHX cpaBHHTegaHo Hpocnax H Becama ygo6mix HpH6opoa. 
3TH HpH6opm, HO-BH,IIHMOMy, IkOCT3TO,THLI RnK cpaaHHTegaHo geTagaHoro alianH-
3a Hponeccoa B Hysae. HeaoTopaie napameTpia H HageHHH He moryT 6mTs Keene-
goaarna C HOMOMMO OHHCHHHLIX HpH6opoa, H ggH COOTBeTCTB371011KIIX aacHepH-
MeHTOB paapa6aTmaioTcH Hoame HpH6opm. HO B OCHOBHOM HCCJI03I0BaHHH HOMMIX 
gaHraTeneff B HacToHnkee HpemH o6ecnewHaT Heo6xogHmumll cpegeTaamli H3me-
peal& 

HccneAoBaHmg He41rpanm3aLimm npocTpaHcrselmoro 

3ap9ma I4OHHOrO nrwa mmKelaimell 3neierpoHoe 

Myp, 0. Kuneu 

B pa6oTe onnciaaalcacn nee noncTpyngan 30HA0B, aameguillx npnmenenne npn mule- 

A0BaHRH cmemannmx armee HOHOB B menTponou. 
Oann 113 nal anpannposanamii wunnoo6paaneifi 3onn--npnmenaeTca Ann mamepe- 

HER HHOTHOCTM nonnoro Toxa a pacupegenennn aneprnn HOHOB; wropoil— Tepmcomnccnort- 
nun aoB — pill onpeaenenna npocTpancTeennoro noTengnanaoTnocnTenLno cTenon namepm 
(3emnal). 

PaccmaTpneaToTcn meTognna pa6ona C 9THIVIR aconnann B BO3MONCHESO acTurraTum OBIH6OH 

mmepennft. 
IlpneonnTcn npennapnTenEnbni anann3 nekTpann3annn spina HH)RencHeit anexTposoe. 

OnnernealoTca na6opaTopmae -0111STIS no ne1Tpann3anan TrpocTpancTeennoro sapnna B nafe- 

penmo npocTpancTeennoro noTeruklana B nynne. 
OTmegaeTcn Ham: mite eamarreasnoro mccna anenTporme c manhunt anepraanna, ynaenn- 

eaelaux ny3nom game 6e3 nenocpeacTeennoci HIVHBHHHH 

30HALI 

Aga HccaegoaaHHH HOFIHLIX Hygaos 6onbnioli HHT0HCHBHOCTEI He06TogHmai 

cHenHagLame 30Hg1.1. BOJIMIEHHCTBO ympoiicTa, HpHmeHHemaix AIM 3colgHpoaa-

HRH cTaTimecaoil manna HJIH HOHHOPO Hyrum He6olibB1011 HHTBITCHBHOCTH, 

B carme IICHOTIE30BaHHH Hx gnfl aoHguposaHHH HHTBHCHBHEIX HOHHISX Hyrixoa 

gam Tpygrm HHTepHpeTHpyemme an6o HeHageamble gaHHIle. 
1133IFP1He HOHOB 603IbIHHX alleprilit H OTAIPIHLIft OT maacaegnoacaoro cueHTp 

3Hepral3 aKeltTp0HOB orparormaaeT HpHmeHeaHe 061.P4HbIX IIHCROBEIX, 

cif)eprr-lecaHx 30HAOB. 

Aga 3argHTL1 waaraw, co6Hpaioukeiii HOTOK HOHOB, OT anexTponoa Heo6xo-
gam aapan. Ero HoTeHHHaa oHaahnmeT 6ogamoe annaHme Ha uporkecc elooltyclipo-

BaHHA HOHOB B Tammy aoHga. 
HormTpyagHa 3apaHaposaHHoro riame‘moro 3oHga, noaa3aTmoro Ha claHr. 1, 

6tana asmonneHa HCX0ASI H3 caegyion-mx Tpe6oBarmil: 
1) Hogyrimb To4Hue 33BHCHMOCTH 3agepacHaaionlero HoTearmaga, caH3aH-

H01.0 C pacHpegegeHHem 3HeprHH HOHOB B cmemaHHom HOHHO-3.KeKTp0HHOM Brute; 

2) HOJITIIITB C gocTaTarmoft TOTIHOCTLIO aoliagaHme 3HageHHH HJOTHOCTLI 

HoToaa HOHOB HO seamy Hygay; 
3) HaCKOJIMIO BO3MOHMO, 	 BO3AelICTBIle 3oHga Ha nyqoa; 

4) HogyqHm yaa3aHHale abrrae gaHHHe s Han60nee ygo6Hoi gag HaTepupe-
Tamil cDopme. OHTH6aa H3mepeHHii He gogama HaitaruntsaTLcH H3-3a Heo6xogH-

MOCTH BLITIHT3HHH ograrx Hoaa3aHrift H3 gpyrHx. 
Aga npegoTapargeHHH Honagarma 3.301tTp0HOB BHpHemHoe oTsepcTHe upH 

3amepax 3Hpau HoggewarnmeTca Hog oTpagaTenbHum Ho CpaBHeHHIO C gi06mm 
BO3M031tHLIM HCTOrIHHKOM 3.30KTp0HOB noTeHHHaaom. B 60JIbILLHECTBe caysaea 

OH COCTaBaHeT —10 8 HO OTHOMeHHIO K 333031KeHHID4 cTeaaam xamepia. 113 3Tor0 

yea0BHH BuTeaaeT, 'ITO HoTeHaliag 3apaHa HmeeT HO OTHODIeHHIO x upocTpaH-

cTaeHHomy HoTeHrkHany oTpArkaTeahHylo 3T0 HB3IfleTCH HCTO‘IHHICOM 

OIHH6Olt H3-33 it oxycHpyloalero BJIHHHHH 110111 3apaHa Ha Hyrioa HOHOB. 

21 aamaa 34 48 
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HLY770,/11 I K 
/711/77CHaq 

Banbmmemp 1 

K pezucrpuppot.iyemy 

PO3d817U177e/Ifr 

K peZLICTilupylOateMy 
yanpoOciney 

AMnepMemp 
Oonommemp 

118mm/ye 
11 /7742HUA 

-10 -20 -30 -40 -SO -60 -70 -80 -90 -100 
/lame/kola/7 agparta, if 

a) B r. 2. 3aBFICIIMOCTI, II3mepeamil 11710THOCTII HOHSLOr0 TOKEI 
OT noxennnana Ditpana. 

3neprmi HOHOB 63 98. 

as 
2 

4 4 
EN 

NZ  43 

N O4 2  

4 4 / 
1 

403 

a'3  402 

i3  

0 

-Q0 -307 200 -100 0 100 200 300 400 .502 
3ac7epiweatoupti no/magma, e 

0 B r. 4. 3nasiennm 3aAePantnal0mero noxeannana, near:lean:me 
npn nenonbaosaann 11110CROPO Anenneoro eonAa. 

3088pN118010141111 170M8611018/7 8101177128/81811 vv  
naefigHOCM11, 8 

4) a r. 3. 31:m=1w:um aampatnemonkero noxennnana, nonygennme 
npn nen0na3oBangn anpannponannoro ‘mraennoro neap. 

"^". 

S50 

4 40 

430 
Pc 
420 

410 

PHIUMil .......daw....1...."..21 

._....r.........„,..rr••71, a I I •••■ o  

6238 —• 
.1 

•. ■ • g. • 

-a' - 	- 
--- • ^^ 17 *171) Ann 

Heampanuaatfus aapsaa unoicextfuea anexmponoe 	 323  

Ha climr. 2 HoHaaaHa namymancH HJIOTHOCTB Tona HOHOB (Honynelman gene-
iambi Heannmaa HoHHoro ToHa, Honagalomero H namny, Ha Hnotgagb HpHemHoro 
oTBepcTHH) B ItyHRIIHH HoTemmaga anpana. FICHO, TITO OTHJI0I1611116 TpaenropHit 
HOHOB He 6ygeT HMOTb mecTa Tonbao HpH paHemcime HoTeHrmana anpaHa Hpo-
cTpaucTsermomy HoTeHrmany. axcipanoannlieti }Tuna, Honaaalmoii Ha ItHr. 2, 
JIO TOTIEH, B HoTopoit noTeHHHan anpaHa paseH HpocTpancmeHliomy (meTog 
onpegenemm HocnegHero 6ygeT omicau RH/Re), monmo HORyTIHTL HCTHHHOe atm-
neHHe IIJIOTHOCTH Tram HOHOB. licomme, Hogo6Hme H3o6pameaHoil Ha tblIr. 2, 

yappoelaney 

4) H r. 1. Cxema enpannposannoro game‘inoro 3oHga. 

1{OJIH011.1 CTp0HTLCH MIDI Hamner() coneTaHHH HJIOTHOCTH Toxa R 3HeprHH HOHOB. flpH paaHocTH mentgy HoTeHrmanom anpalla H nonani4Hman upocTpaHmeHHIAm 
HOTeHHHaa0M meHee 50% HoTeHimaaa, coomeTcTsporgero HimeTrinecnoil map-
rrm 'Torras (a aaeKTp0HBOJILTaX), aamepon He HpesumaioT 10%. 

110MIEMO TOr0, TITO anpaH upeuaTcmyeT Hp0HHHHOBOH1110 alleItTp0HOB Burps 
-gamma, HpH 3amepe aagepmHBalomero noTemmana OH orpaunnHnaeT 06J-1am, 
Hononmenr4Horo 'loan nnyTpeHHocTbio nanaml. geconycHpointa HOHOB nepeg 
HonagaTmem BO 13'w:woe olmepcme Hpene6penumwo mana game HpH macoHom 
aagepnmnalomem HoTeHHHane. 3To nHgHo no manomy HaRxoHy THunquoil aanlicH-
mocTH HaOTHOCTH Toxa HOHOB oT aagepnumaxagero HoTeHrmana (()Hr. 3). Anil 
cpasHeHmn Ha cf•Hr. 4 HoHaaaHm aHanorwmme 33111ICHMOCTII gna HpocToro 
nor° aoHga. AHcHomarr aong H aHanorwmme THEM amigos 6e3 anpaHos o6naga3oT 
HeCH0.111,11MH OCHOBHISMH HCTOTIHItHaM14 OBIH6OH. OHH OTTaJIIMBalOT Half HpH-T51131BalOT ROHM B 3aBHCHMOCTH OT maim H_X noTengna.na IIO °THOU:MIR:10 K HpocTpancimeHHomy. ECJIlt HOTeagrtaa 30IITIOB OTHOCHTeaLHO IECTOTIHJIHa 
aaeKTp0HOB, Heifrrpanmponmx Hynon, RAH OTHOCHT0JILHO upocTpaHmenHoro HoTeHITHana HOMO7HHTe.aell, OHH HIMITHIHBalOT aTIOHTpOHLI. 9TH 0 6CTOSITCJII.CTBa 
B1I33IBa3OT OBIH61tH HpH HamepeHHH WIOTHOCTII HOHHOr0 Toaa H HICHIBOJIHT K Hum-H eHmo HyTIxa , OTTaJIHHBaH Hefirpaallaylonme 3.71exTpormi. iikanee, HOHM BEIM& 
BalOT aTopwartylo 3MIICCHIO anerrportoB C 3oHga, Bcaegcnme nero 3amepsuoTcH 
0311160MHO BLICOICHe HJIOTHOCTH HOHHOr0 Tona. lipHame, HoHaaamme Ha (b HP. 4, 
CHHTLI panee ocTaaimmx npHinax, HpHrtegeEmmx B gaTmoii pa6oTe, H HonyneHm 
HpH cymecimeHHo MeHBDIHX HJIOTHOCTSIX Tona HOHOB. 11p1I BoapacTaHHH  IInOT- 
HOCTH HOHHOr0 Toaa ()opma 3THX apmEnzax momeT HeCHOJILHO H334011HTLCH, HO rnannme IICTOTIHHISH OBIH6OH HpH 3TOM ocTa1OTC11. 

He6onimall orun6aa B pe3yasTaTax, HO,a06H3dX HplisegeHamm Ha cmr. 3, 063re.non.nennam nponlinnonennem HOER 3a nxogHoe omepcnre, momeT 6mTb 

21* 
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4/ 

-SO -40 -30 -20 c10 0 la 20 30 40 50 
Pacemomue 0/77 motimu maxcumpia (10/18020 mom, MM 

1/0Me/77148b1/77/941811/011481.1 C0177/al 

434Zera 30Nipacnatiamell 
• NO /10CC/77011111.141 

38nrks0/77 	- 
86/777/121.181:110U0 
cemar 

3oet7pacnonweem 
HO pea/70111W 

MAIM am 
eweivatiie 
C8177101 

TpyOnv us memeaserouozi 
cmanu guamempom 3, 2 MM 

llaingsamogaR Numb 
duamempoto 4025+Amf 

Amnepaemp 

Bonommemp Pezympyentaid 
1/C/7704MIN 

/711/770,11110 

4:1)a r. 6. CxeMa aoaaa, aamepalorgero upecTpaacTaeroulit noTearkaa3. 

tieumpaimaalfua aapaaa taisvicexqueu. 

nogcurrarm upH nomorgH ypasHemiii H3 pa6oTm [1 ]. liCTIIH113B ILHOTHOCTb 1101-1110 - 

 ro ToHa .Ic  mapawaercH Repes HawyrgymcH HRH samepemiym HJIOTHOCTb J a  cae-
gymmeil (Dopmygoil: 

Je= 	[ 1 —0,075 r 1713-17r  
d V 1 — Vo • 

3Ta cflopmyna BbIaeReRa HJIFI nayx napaagensmax naocHnx naacTHH, pasgeneH- 
Hsu paccTommem d. B OAHOff H3 IIJIaCTIIH IIMeeTCH oTsepcnte pagHycom T. Ilygox 
sapaweHmax Racing c aReprHeri V (ae) nagaeT nepneHgHxy.uHpHo naamme 

oTHepcmem. H 9TO1 nnacTime H ROJIJIeRTOPHOR naacTime npHnowensi 110TeH-

gamma V0 It V, COOTBeTCTBeHHO. Bearmmia T a l.lc  noHassmaeT oTHomeHHe limns  
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3.11eRTp0HOB upnzuemincn Tepmoamnecnommik 30HA (4U. 6). Ham Hartana gHa-
meTpom 0,0254 atx cmorrrHposaHa Ha Roane nrraHrH aorma, Hmoomeitt gHameTp 
3,2 .a.m. HEETb nonepemeHHo HarpesaeTcH ff oxaawgaeTcH npH pasmsmarrim 
HowraHTos B genH aiwympurropa. IlpH HarpermiHHTH Halm's 1IeT npoIecc 
TepmomempoHHoit 3MEICC/111. aMIITT/Ip0BaHHIge agexTpoma BoaspankaloTcH K 

eum npocTpaRcTsemnati noTeruman B ee ORPeCTHOCTII OTpIlIkaleReH OTHOCII-
TeaLuo noTermilaaa HHTH. HameHerme ToHa aoHga npH Harpese HHTH noxassusaeT, 
'ITO ero HOTeHHIMJI OTHOCIITejlbH0 npocTpaacTseHHoro noTemmaga oTpmkaTeaen. 
PerpmposaHHem noTemmaza souga MOHCHO nogo6paTs TaHym ero nonoHmTeas-
Hym Hearmmay, ‘ITO dpapayagEm ToHa, HmssmaemaH sneHrponnoti amHccHeil, 
CTaHeT aeilto pasarrqHmoil. IlpalarmecHH cHcTema gOCTaTCPTHO ‘IyBCTBITTeJIBHff 

A.T111 113Mepelifff1 npocTpaHnseHHoro noTeHrmaaa C TO‘IHOCT1310 OKOJIO 0,5 8. 

r. 5. Pacapeaeaeaae naoTaocTm aoaaoro Taxa IIo ceaealue arum. 
alleprHFI HOHOB 62 9e. B nyqox HOHOB )106aBJ1F110TCH 371eHTPOHLI, annurnippenme EHT1310 

HaKana. 

qacTrm, npomegnmx aepe3 oTsepcme, H rmcay ,racTHH, HoTopme npouum 6s1 
npH OTCyTCTBRII BJIIIHHITH Ha TpaeHTopHH ..lacTrrq 110J1H, 06yCJIOBJIeHHOPO pas-
HOCT1310 110TeHHIleff0B MeacRy naacTaHamH. llpffMeHlITe.7113H0 K Hamemy carmo 
.1 a—  HJIOTHOCTI. ToKa B IIy Re, 110,ffC•IT3H11351 HO naornagli OTBepCTI111 H TORY 

HonneHTopa, J, — HCTHHHaH HJIOTHOCTIa Timm. 
PaccmaTpHsammil 30Hff COCTOIIT He K3 gsyx napaage.711111131% HJIaCTIIH, a 113 

rmacTrnm c iranmok. Bean-gray d gag sToro capraH caegyeT crmTaTs reomeTpH- 
gecHnm clmwropom 	II0gCrIIITISBaTb ff.1131 Hawgoro souga C HOMODEkb10 ;1311111.1X, 

noarremnax npH mccueplimeirrax C sagepwllsaionmm noTeramagom. 
Rut npll HamepeHHHx pacnpegegeHHH cHopocTH, Tait H npH onpege.neHHH 

TOJIbRO 11.710THOCTff 110HHOTO TORE ROJIJIeRTOp ;TOMEI:3H IIMeTb OTHOCHTeabH0 aHpaHa 
110.11031iffTeRbH13111 noTennHair no Hpalmett mepe 10 e. aro npegoTspanmeT nepeTe-
Hamm BTOplIgHbIX Daemporma OT RoaaexTopa K sHparty, a cifegosaTeasHo, yelps-
HHeT HcHaweHHe pe3y.11bTaTOB 113Mepellffil 110HH0f0 

Ha ())FIT. 5 npegcTasneHo THHFIEIHOe pacnpege.geHHe ILTIOTHOCTII HOHHOtO Toaa 
IIO cegeamo Tirana. OHO nogygeHo npH nomoam aRpaimposaHHoro songs H.113 

IlygRa HOHOB C Tunnel-a:0mA aneaTpoHos. Hamepenwn Hp0113B0):111J1ffeb B cegemanx, 
oTeTonnTnx OT yenopmouTeil ceTnn FICTO‘11111R3 Ha 38 H 110 etas. . Rpnalle, nono6- 
Tune nplmenermm, 1:10.11e3H131 gag upeacTaanennn o6akeil nominTrypannn urn-ca. 

Ann onpene.nennn nonanBnoro npourpancTseRnoro noTenrolana npn pa6oTe 
B BbICOROM BaRyyme IIRI3 30He C BESCORB3111 MIOTHOCTHMII IIOTOKa HOHOB 11 (11J113) 

B nposegemmic sHureprimerrrax npH npH6nHweHHH noTeramana souga K npo- 
CTpalICTBeHHOMY TOK Ha 30HA He upessiman no a6comornoti BOJIHRITHIe 1 mica. 
OTOT TOK HaCTOJIBRO man, "ITO ero B.111111HffeM Ha nymili, HariasumecH AO CI L% nop, 
mowHo npeHe6peqs (CM. upimoweHHe). 

0011160K B 01111C3HHOM yeTpoicTse HBJIHOTCH nagenHe 
HanpHwermH IIO ;ramie HIITH HaHana npu ee nogorpese. 06mee nagemm Ha- 
npHweHHH Ha METH (113 Hons(ipama) COCIABffffeT OROJIO 1 8 II mower 61BITID 

B capme Heo6xognmocTH amweHo. Csem wits Ha 3011,T[ moweT 61:DITB npoirs-
segea C cepemmu maw. llogHasageHlie noTemmomeTpa K nerrrpy HHTH 

HaHana, Hart noKaaaHo Ha ifpHr. 6, npHsegeT K ymem !memno HameHeHHii Ha-
npmEeHHH Rerrrpe METH HOgTII AO 0, a Ha Hormax — npHmepHo go ±0,5 8. 

H3-33 OXffaffigeHIIII HOHHOB HIITH HaHana sa crier. TennonposognocTH HsmeHenHe 
HanpHweHHH amHTTHpylomeil -.Tam{ HHTH HO 06e CT0p0Hb1 OT Heirrpa, sepomno, 
cocTasaHer OROJIO ±0,2 8. IlpH Hsmepemmx somkom B cpege, roles: Aga' OrleHB 

6onsmym nnoTHocTs aaexTpoHos C aKepraeil meaee 1 38 (HaH, Haripmmep, B pTyr-
Hoit paspHrmoit Tpy6He),. HsmeHeHHe noTermitaaa R011110B [MTH Ha 1/ 2  8 monceT 
BbI3BaTb sospacTarme 6om6awmpyromero merrpoHHoro Timm go BeRIPIFEHIJ, 

npesocxogHmeti 33/111CCHOHHIA TOR. 

7

4T06b1 BLIFIBffTb BO3MOHMbIe 01111161{11 

Hsmepemlit as vier. yHasaHHoro HBI1e111131, 71.1131 XOJIOAHOR HHT11 oupenenneTcn anal-
CHMOCTE mita OT HanpHweHHH BO Hum sususaionkem COMHeHlIFI Ananaaone 
BeJIYMICH npocTpaHmseHHoro noTeHHHaaa. ECRII OTHOBIeHIle DMPICCHOHHOPO TOKB 
sonna K flanenkno HaupHweHHH HffTff HaHaaa meirsum, riem HameHeHHe ToHa 
xonormoro somka Ha 1 8 /13MeHellffff noTeHHHaaa, soHg caegyeT C‘IffT3713 HeHa-
geHmsmi. go CIIX nop, ogHaxo, B nposogumszx sHcnepmaeHTax IIO HeitTpanHaagml 
11 'Ka sTa npo6nema He sosHHHaaa. 
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DHCHEPHMEHTM HO HEHTPAJIH3AHHH HYIIHA 

CTeHg, Ha HoTopom HccnegyeTcH HCTOWilIK HOHOB (4)11r. 7), o6opygonan 
THHWIHOR natcyymHori citcTemon, BK.alogaioukeil gficlAyanoinimia Hacoc gHameTpom 
152 xx. 11yYOx aaitaiorieH B HpecToo6pa3Hylo ureHasunrylo Hamepy gxameTpom 
152 atat, cHa6HcellHylo 3HpaHom. 3KpaH HmnonHeH H3 HepHcaneiorneri cTanH H 3a3em-
neH. HcHErryemmil HcTaqHHH HomenkaeTcH B Hepumnre HpecTa Talc, HTO HoHmAii 
nylon HanpaHnes BEM. 30HABI CMOHTHp0BaHLI Ha mapoinax inapuHpax, pipe-
Haeinuax Ha unocHom (DJ -mane HpaHoro Hgetia HpecTa, Talc,•=no6m o6ecnetnntagach 
BO3MOHMOCTI3 30HAHpOBKHHH Hyraca B nio6om HanpangeHHH. BaNyymmait Mario-
meTp II 6anaacTHaa emitocTs gin Hamepeuna pacxoga ra3a cmoHTHpoHalim Ha 
clmaHHe geHoro mega }timeTa. 

(1) 

 

11 r. 7. CxeMa yeTaHormax Hari IICIILITal151 SIOTOTIMIXa H HoHAa (aneirrpiviecHHe 
germ He HennaHm). 

1 — x 6annoxy c Tamed; 2 — Haar:Emu:3 oT6opa; 3 — xaanarr; 4 — K BcnomoraTenbaolay 
xacocy; 5 — x amcD4Tyaxormonty xacocy; 6 — 6annacToaa CHKOCTb; 7 — eHROCTb C }MBA- 
HRH aaoToM; 8 — oxaaamaemao aowymaa; 9 — Tepmonapubull BaxyymmeTp; 10 — xaana- 
Hh1; 11 — aaaemnemlan ceTaa n3 xepataseromell email; 12 — 301THEJ; 13 — gepataTeaa 
30HA013; 14—agecb mo)xeT yeTaxaoaxeamca HOHOHHHTeablibln naTpy6ox BucoTott 152,4 .111.At 

TOM 93e7TH•TeHHIT paccroaHma or SCHACK jK) acTo'lHaxa; 15 — TICTO.IHHISHOHOH; 16 —1101111- 
aagRoasma BaxyyMmeTp; 17 — Tedumaosatt npoxnaaxa; 18 — ananax oT6opa. 

B HacTomgee npemn B 3HcHepHmeHTax no HeirrpagitaaHHH HpHmeHaeTcH 
Hannan"gunk' gyrogok HCTOHMIK, cHa6Hceinnail ycHoprrensuo-aameggirreghlloii 
3RCTpaRHEIOHHOfi cHcTemoil COTCP1H0r0 THHa (cipHr. 8). BoaLcDpamoHan riposonoxa, 
o6paapolnaa mum Boupyr 'Irma Heuocpegcn'eHio aa centok, o6ecnemmaeT 
HuaceHTHpoBaHHe aHeRTp0HOB. XOTH 06B1HrI HOEHLICI TOR Hamm"'HpHoro gyro-
BOP° HcTOHHHHa mag, Hey)Beane cHcTemn BaITHrHBaIou lix CeTOK AOCTBTOHHO Wil-

cox. HpH He6o.nnmx allepnuix HOHOB H uprimeneHnll agewrpoHon 
moaceT 6mTb Hogygen nytioN, acgeHTHHHacc OTHOCHTWILHBH umpHHa HoToporo 
6o.nume 10 [2J. Bo ncex DicenepHmenTax B HariecTHe pa6ogero Teaa HcHonh3oHanca 
apron. 

Ha tor. 9 II 10 HpHsegeHo pacHpegenertHe IIo ce‘leinuo Hyrum IIIIOTHOCTH 

HOHHOr0 TOR& H npocrpaHcmeHnoro noTeHHHana gag 3HeprHE HOHOB 62 38 HD" 
HHHieRHHH 9.aexrpoxox H 6e3 Hee. lipome TOP), 110 pe3yamaTam H3mepeincii 
ILTIOTHOCTII HOHHOr0 Toica BLPIHCJIeH npocapaucTHeinuaii noTempicag B Hy -um  
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C aHeprHeit HOHOB 62 se HpH OTCyTCTBHH 3I1eKTp0HOB. Paulen' Hp0BOAH.T1HCb 1241131 

HHHHHgpmecHoro Hputa c panHomepilmm pacHpegeneHHem MIOTHOCTH HoToxa 
no cegerHio. 06THEil TOR HrIRK I HaxogHacH HaTerpHpoBaHHem axcnepHMeHTaJIb- 
HOIi 

 

Hpinioit IIHOTHOCTH Toica. Pagnyc HHTerpliposaHnn rb  oripegeggacH H3 

aHcrcepHmeaTainmmx gaHmax. PagHyc aaaemnernioti alcpaimpyiolgeit cencH HOH-

Hal Hameln' re  panHHacH 76 3636. 143MeHeHHeM cHopocnc HOHOB Hog Ho3geficTimem 

CD a r. 8. lianHanHpruart gyrosoil 11CTOTInlliC II cHexema Heirrparmarr,HH. 
I — HCTO4HIt Han 310)7/kePHiaHHH HoTemotana Ha HHTH Rana, maimapporeell 3,11e1(T-
pow 2 — Baityymnaci xamepa; 3 — aaaemnemiaa exparrapymigan cents.; 4 — HCTORITHK 
]inn uoaaepamana noTexaxaaa Ha Barrarnamoulen come; 5 — linT13 Haxana HeitTparmaa-
Topa; 6 — HCTORITHK rorramm xaToaa; 7 — K iacTomiaxy =arum HATT/ Haxana Herm- 
paamaTopa; 8 — HCTOTHIHH HHT31114)1 HyTH; 9 — K HCTCPTHHHY T3TaHH0 !MTH Hana.113 

H7TOBOTO PICTO,THHHa; 10 — Ce 

Auctmemp sonnAeuemotail 
48 

cit 

mon 	Aceniii„u 
le 45 ■■111111111111111111■ La a 

11111111111111111111111 
11111111147:.  .1611111 

-6 	-SO -40 -30 -20 -10 0 	0 20 30 40 
Paccmaimue o7717704/al Malt'CUMptill (OHHOZO MOAT; MM 

(1) a r. 9. PacupegeneHHe HnorHocim Heal:tore Toica no cee'raio urn ca. 
R = 9,5; axeprwa MHOS 62 Be. 30HH paCTIO,KOHCell as paccToallinx 38,1 .111,A4 OT BuTarli- 
Baloigeit ceTax. I — c namemlaeft mm11,13014.33 B nyaox c ROTH nalcana, 06011411 TON Emma 

0,31 ma; 2 -- 6e3 xxacearpax anexTpouox B wriox, o6a1an TOO 117,11(a 0,34 ma. 

npocTpancniernioro HoTeHHHana Hpene6peragocE. TeopeTwieutoe pacnpegege-
HHe aToro HoTemmaga Hpli THRIIX yCHOBHME nmeeT BHA 

= "V o  In C*) 2 , 

= Vo  (R2  [ln 
rc sb )2 ± 	2:2)2 

J 
, 

rb 	
0 r <rb; 

agecb CP — HpocTpaHurBeHamii HOTOHHHaJI OTHOCHTWILHO cTenoR Hamepm (3emaH); 
alleprHa HOHOB, se; R — acimbeHTHHHasi OTHOCIITCTIEHMI untpHHa nyinca 

R2=  91r m 1/2 I 
Heo  \ ) V30/2  • 

rb <r <rc, 
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Paccmoneue 0/77 Mallal maxcumyma apocmpaecmeehwaeo nomempana, MM 

11) H r. 10. Pacnpegenenne upocTpancniennoro noTeagmaaa no celernno nyana. 
eneprma HOHOB 62 as. 3ona pacnonomes as paccTonnan 38,1 Atht OT BbiTammalorgett 

Ha cfmr. 11 Anse cpaHrteHHH HaBeceml HamepeHHEte H HargritcneHHue c 
onHcamiori yuporgenHoii mogenH 3rta4eHHH upocTpaHczaeHrtoro noTennna-

na BHAHa cTeneHa HeikTpanmagnit Honnoro HoToxa game 6e3 HHatexgrtH melt 
Tp0HOB. 

A 
paenpedenemie 
gem no 

Teopemaveemoe 
nany- 

ualsfepeliffami . 

nrny:aa ii  ug  pelf: II 11112  

IIPEIA illmepetinve 

• 
pacnpedenemie Pm 

-S0 -25 	0 	ZS 50 75 10 
PaccmaRmue am inoLeal AiamaAnyhta npocmpamemeemtwea 

170/77811400/70, MM 

H r. 11. Pacnpeneaeane npocTpancTsennoro noTennnaaa no ce=ienkno upnta. 
aaeprila HOHOB 63 98. 30HH pacnonomeH Ha paccTogrum 38,1 Atm. oT Hurarmaior6e11:ceTHH. 

,11(ononmaTeaLnme gamma 0 BJIH5THHH yBenHaertria Hart ymeHanteHHH ROJI1Ple-

CTBe 3.1101(Tp0HOB Ha HeilTpartH3agrno IIygxa uprmegeHat Ha CDFIT„ 12. B xattecTHe 
xonnexTopa Hcno.maonanacs nomergenHaH Ha paCCTOHHIM 102 mat OT BLITSITH-

Baionleti CeTHII BHI13 HO HoToxy nnacTHHa gliameTpom 102 mm. Ansi npegoTapanle-
HRH HonagaHHH Ha xonnexTop 3.110KTp0HOB H perHcTpartHrt TWIT:J.10 HOHHOTO 

Toxa 3Ta nnacTnna nog.gepatrwanacb no oTprtgaTensHarm noTeHrtHanom '-10 8. 
Bonb4amoBaH 1111Th gHameTpom 0,25 atm, HogorpeHaemaa OT cHa6HtertHoro 
CDILTIBTp0M HCTO,IHHICH. HOCTOJTHHOTO Toxa, 6Lana HaTtnlyTa HO grtameTpy Hyrum 
aa canton Ha paccTonman 6,4 atm. flageHHe HanpfoxeHHH Ha HHTH cocTaBaHno .  

330 	 F. Memoauxa u o6opyaoeanue 

OHOJI0 4 8, DIlepTHH HOHOB Hygxa OROJIO 60 38. HCHLITaHlle .N2 I Hp0BOHIL11001, 

X0.110JAHOil HIIT1,10, NI 2— c ee nogorpeHom. B 06011X HcmaTanaxx npn perH-
cTpagral Toxa HHTH Haxana H noToxa HOHOB, nonagaimgHx Ha HOJIJIOKTOp, HOTeH-

gllan HHTH (3aMepeHHu meHtgy oTpHr(aTensHoit mammal HHTH H 3emneft) Hanle-
HHJICH OT 0 go +100 e. Ha (1)Er. 12 noxaaaHa 3aBlICHMOCTb Toxa xonnexTopa OT 

noTeHrutana HHTH Haxana. 
ilpH IICHIATeHHII N2 1 (c X0110;AHOI1 HHTLIO) HOHELlit TOK ocTanancH HO‘ITH 

HOCT01111111,131 AO Tex Hop, Hotta HoTeHnHan HHTH HO gOCTHIliJI HplodepHo +55 8. 
Memgy +55 H +60 e Ha6ntoganocs peaxoe nageHrte HOHHOTO ToRa. HpH HoTen-
qrtane cHmate +60 a Heart-coma Toxa Amin. H npawriptecxri nocTomma. 3TOT 

30 

licmdmamae Ni 2. Halm 
1117/01.170 

0 	/0 ZO JO 40 SO 60 70 80 90 100 
/7ornemivan amarnmepa aneAmpotioe, e 

Cro a r. 12. 3aBaCHMOCTb HOHHOFO Tona OT Tromp:Tana anarrrepa anewrponoa. 
3aepran HOHOB 60 ae. 

peaynsTar mower &ITT, 067,FICHOH cnegytonnam o6paaom. HpH noTeHnHane HHTH 

Haxana, cyrRecTseHno oTpHrtaTenratom HO cpaaHerono c npocTpaticTseHHum 
noTeugHanom nyqxa, ee BnnSIHHe He3HerIHTeJILHO a HOHHI.Iii TOlt ocTaeTcH TaKHM 

;Re, }tax a Hint OTCyTCTBHH HHTH. IIpH IIpH6nnRfeHHa noTeugHana HHTH x npo-
CTpaHCTBOHHOMy noTeHHHany Hynta (-58 8, Kai( BHAHO 113 (DM. 10 gJIII aHano-
rrignoro Hyrum) ona HaHHHaeT BLITHrHaaTs anexTpoinl 113 11r11(3. BHaqane 
3eX138.ThIBalOTCH anexTpoma 60JII,MILX 3HeprHit. EnarogapH aTomy HOHID-HeeTCH 

IMOTHOCTI, anexTpoHoH, 131,131,1BeeT ummateHHe npocTpaacTHermoro noTeHnHa-
na ;lo 6onee 131,100103X 110.1103101TeabHLIX 3HaqeHHit. IloTox DaeliTp0HOB Ha HHTI, 

ymeHbniaeTcH go Tex Hop, Hotta He HacTyroaT HOBOe pasHosecHoe cocroinEffie. 3TOT 

npogecc npogonataerca go Toro momeHTa, Holm npocTpaacTneasidi noTear(Han 
He gOOTHIlleT BEMET4HHM, DRBHIMIOHTHOR atteprint HOHOB, xorga HogxogHume 
x HHTH norm oTpaataloTcH o6paTHo K inaTHrHaamineit cente. 3T0 orpaHHqHHaeT 
'tax HaOTHOCTI,HortHoro Toxa, Tax H gam:ad:rime BoapacTartHe upocTpartcTseHrtoro 
noTeHrmana. Ham Haxana nprt OTOM HaxogHTcH no nonoHurreabHana noTempaa-
HOM, npeahnnalonwm npocTpaHcrraeHmet HoTeratHan B nyqxe, a 131,ITTITHBeeT 

ocTaHDIHHCH 3ZOKTp0111.1. 

Pe3K0e HagenHe HOHHOTO Toxa nprt gOCTIVIteHlan HOTOHERIHJIOM HHTH Be3111.1H-

Ens npocTpaRcTrienHoro HoTeHgHana (o6nee nageHHe npoHcxogwr B HHTepHane 
—5 e) noxamaHaeT, 60JITABITHCTBO anexTpoHon gOJIHIHO o6nagaTb xHHeTHqe-
cxoft atteprHeik, meHanieft 5 ae. B npoTHHHom cayqae Han. no-HpeHtHemy HEITHnt- 
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13aaa 6M 33101(Tp011131 H HOMILIII TOR npogonman 6aI Hagan', noexonbxy ann. nee 
eine ocTaBaaacb 6bI cymecToenHo oTpurkaTem,Hoit 110 OTHOIMH1110 K npoeTpan-
CTBeHHOMY noTeHHHaay. 34)1:Dela BnegeHHH anexTpoHon B HOTOR C ropHHeit HHTH 

EaRana B11,110H 113 peaynoTaTon IICHEITD111131 .N 2 (cm. (Hr. 12). KaK npejlBap11Tenb-
Hbie  0 110130}10M111 npocTpancToeHHoro noTeHgliaaa B yxanaHmax ycno-
MIR% (CM. (111‘. 10), Tax H He6oabume TORH HHTH, aaperncTpmponaHHme B npogec-
ce axcnepHmeHTa (If = 2. 10-5  a HpH noTeHnHane MITH+1 0 8 H 6onee), cmgeTenh-
CTBylOT 0 TOM, TITO npocTpalleTneHrtmit noTeHnHaa B mecTe pacnonomeHHH HHTH 

cnegyeT 3a BeaHHHHoii noTeHnHaaa camoil HHTH. HoHamit TOR xonnexTopa HnaB-
HO  HOCROJIbliy noTeHHHan HHTH, a caegoBaTenhao, H npocTpancTBeH-
Mak HOT01111113.71 CT3110B31TCH HOJIORCHT03113M11111. Halt TOJIbRO npoeTpaHcTnenumil 
noTeHHHaa gocTHraeT Ben11TI11HbI , DRBH133.710HT11011 aHeprHH HOHOB nyqxa, HOMILIA 

Too pent° nagaeT, TITO Hmeno MOCTO H npH HCIIIITDRHH Ni 1. Houle DTOTO nageHHH 
(npH noTeHHHane caarme 60 8) HOHH11111 TOR ocTaeTcH IIOCTOHHHbIM H npH6nH3H-
TeoLHo paBHIal BeRWIRM, Ha6moganineI1eH npH HCHLITDHHH .N2 1. 310 HB71011110, 

110-B11,1111140My, 11p0HC/COART H3-3a Toro, TITO ocTaomHecH anexTpoHm ygansnoTen 
H 6oaree He moryT 6131113 331HTTRp0BaHla BCReACTB140 npemsnneHHH noTeHHHanom 
3111TH Haxana 130311VMM:a npocTpancTneHHoro noTeHnHana. 1/13 pe3ynaTaToo 
MCIISIT3H1111 N2 2 BHAHO, xax H311011110TCH HOHIllaii TOR B 331311CHMOCTII OT CT0H0H11 

ero HernpaamanHH (OT HO'ITH HORHOCT1310 He1Tpao113oHaHHoro urnta go nruca, 
upaRTHqecxx cocTornBero 113 071H11X HOHOB). 

,r(aH perHeTpaHHH BO3MCORHLIX Roae6aHHii B urine TOR xonnexTopa 6ma 
EmoegeH Ha ocrmnaorparb. ElaJIR o6HapymeHm Hooe6aHHH C amnaHTygoitB npege-
-flax 0-25% BOIIRTIHH13.1 HOCTOHHHOrl COCT313311110B1011 C HacToToit 200-300 nay. 
Ka1106311H11 6L17111 npocnemeHm no nyHxy BHROTb go xanHanHpHorcr gyr000ro 
JICTOTIHMta. YCTDHOIII0H0, TITO xoae6aHHH Bfil313311131 eamwm HCTOT1HHROM, B ROTO- 

pom, 110MIEMO yxa3aHamx, oTmeqema xoae6aHHH He 600rmoii amuaHTygm C HacToToil 
60 eq. B npegenax HeenegonaHHoro AItariaaolla (nopHoxa 10 Mary) He 6mao o6Ha- 
pymeHo runtaxilx opyrilx IICTOTIHHROB xo2le6aH11il. ELIRH nponegeHm HCHEIT3H1151 

C HCTOTIMIROM HHT3111111, Hmeamum yeTpolicTso goH CHHHieHMI aMIIJIIITTIM R0310- 

6aallit ammte 5% OT neaHHHHH HOCTORHHOR coeTaEnsnorgeg Toxa. BxmoHenlie 
EoHgeHcaTopa B neub gyrH upH 140113MeHHOCTH apyrnx 3.710MeHTOB yeTaHOBRII 

yneanqmoaao aMnn11Tyjly Roae6aHHil go 15% OT ypOBH$I HOCTORHH0171 COCT3BRE10- 

mkeil H Ha 4% n03pacTaaH TORH Ran HIITH Hanaaa, Tax n RoaaexTopa. 

3ARJIIOTIEHHE 

;Iasi H3mepeHHH 11310THOCTII HOHHOTO Toxa, paenpegeneHHH 3HeprH11 H npo-
eTpancToeHHoro noTeHHHaaa B HROTHOM HOHHOM 1137TIRe RaR c aaexTpollamll, 
Tax H 603 HIIX 6E131 pa3pa6oTart 11 IICHISTall p31)1 3 OH)10B. anti 30M111 61.13111 

11C11031b30B3H131 )17151 11337T10H1111 nyqxa HOHOB C HamexHileil alleKTp0HOB 11 603 

muxexHHH. Hccaegooanlieb Hyrum HOHOB C OTHOCHT0JILHOR nutpHHoil R 
.,I{0 10 II 612131H CHRTLI HOT131 110 nonepeHnomy ceHeHmo nyqxon. C nomonwo 
nogorpeaaemoit HIITH Hp0BOXIJIHCb H3mepen11H npoeTpaacToenHoro noTeHHHana 
nerrrpanaHort HaeTH nyqxa. HOCTp0011131 3313HCHMOCTII TORE nyqxa OT 13031WI11HIa 

npocTpaHcToeHHoro noTeHnHaaa. 
H3meHerme noTeHnHaaa Him X0310,TIHOCI HHTH yxaamBaeT Ha 311DT111107113Hy10 

HeilTpaoHaanmo Thrum 3nexTp0Ham11 manotx Dueprmii game 603 HnotexTHpyemmx 
3310KTp0HOB. 

Bunn o6HapymeHm xo.ne6aHHH B urnte, npHHHHoii RoTopmx onaaancH 
11CTOTIHRR HOHOB. Ho go CH% Hop He 6mao 3aperHcTpHpoBaHo HH OT1H010 cayHaH, 
itorga Hoae6aH11H 3apontica.nocb 6bi B camomnyqxe. 

llpHaoaceHme 
Ha x000gnylo HIITb Haxana, HaxogsnnylocH nog noTeHnHagom, panamm, 

npoeTpaHenteHHomy noTeHnHany B CM01113HHOM HOHHO-371eRTp011HOM HOTOM, 

6ygyT nonagan, Halt HOHLI, Tax 11 3.110RTp0H131. ECIIH 11710THOCTb 9.1101(TPOHOB cocTa-
BafleT 3aMeTHyIO g0J110 HROTHOCTR HOHOB, Ha HHTH (6naroi:kapH cpaBHHTenT,Ho 
meHameti macce H 6onLmell exopoeTH) 6ygeT co6Hpan,eg sHaqHTeal,Ho 600mne 
anexTponon, Hem HOHOB. ,A.1151 HCTOTIHRROB H 30H)I011., npmmeammaxcH B 01111CLI-

Baemmx axenepHmeHTax, peaynbTHpyionwil TOR Ha 30H)1 (pa3Hoen, TOKOB anexTpo-
HOB 11 HOHOB) H3MeHFLTICH OT 10 -7  J:ko 10-5  a. 3nexTpommil Ton, 3mHTTHpyemmit 
ropHrieil HHTbIO, noggepocHnaacH Ha yponne oxono 20% OT Toxa 6om6apgHpyio-
'max HHT33 aaexTpoHon. Taxgm o6pasom, ocerga Hmenaco He600mnaH yTemta 
aaexTpoHoB 113 117133Mht nyqxa (meHee 10-7  a). 

B o6nacTH, xopomo ynanaHnalongell artexTpoHm, Henpephlimoe go6anneHHe 
HRH /1373111110 D7IeRTp0H011 1101303MORCHO, H am6a1 11011131TRa CAMDTb DTO 11pHBORHT 

x nexameHmo napTHHIA nporkecea. OgHaxo Heenegyemmii nyHox He HBRMICH 

HgeanT,Hoit aosynntok anexTpoHon. B o6nacn, ynannlinaHHH Henpepsnano nocTy-
naaH BTopHHHme DMICTp0H1a, amHTTHpyemme 6aarogapH CTORICH013011MIM HOHOR 

CO eTenitamn xamepm. 3TH alIelapOHLI TePHRH 3Heprino Ha moaexynax ocTaTormoro. 
rasa H yaanaHnanHer, nyqxom. HapHoy C DTIIM aaexTpoHm Moran noxHgaTr, wry 
o6aacTs 6narogapH nepegaqe HM 3HeprHH gnHacyrommEcH HonamH RAH 6narogapn 
oenHonsinHomnsm npoHeccam. PeKOM611MIIH11 HOHOB /I anexTpoHon Ha nonepxHo-
CTI1 H30.1131T0p0B H 06130MHMI pexom6HHanHH (C1131bH0 no3pacTalorgag BC.IIMCTBRe 

11pHUTCTB1111 331THOHRIOIRME ra30B, TRIMX, Halt H2O H 0 2) Tallow MO MOT B1,13- 

Balla yTeHxy anaHHTensnoro xonHqecTna DZeRTp0HOB. B TOM cayHae, norga TOR 

Ha 30HA mao no epanHemno C panHooecHmm noToRom aaexTponon B ynanamalo-
Hui° o6.naeTb HRH 113 Hee, ero BaHHHHe Ha nyHox HecyineemeHHo. 

EIIHRH110 Toxa 3oHga Ha 'Irmo MOHICT 6mn, yTomieno perHeTpagHeil npo-
CTpalICTBeHHOPO noTennHana 147111 R0MIOr0 Toxa nyuca npH HsmeHeHHE Toxa 
aoHga. MaxeHmanaHoe Ha6mogaemoe HameHeHHe npx HIOReRRHH Toxa anexTpo-
HOB 10-7  a cocTaHnHao —10% aTIFI npocTpaHenteHHoro noTeHgHana H —5% 
;pH caw() HoHHoro Toxa IIyTIKa. Hogo6Hme H3meHeHHH Ha6aloganHer, B nyqxe 
H IIpH OTCyTCTBHH HII/MRII1111 MeRTPOHOB. Hyqox, B KoTopmii gaff HefrrpanHaa-
nHH npeguamepemlo KamexTHpooanHes onexTpoHm, HeanaqHTeabHo pearHponaa 
Ha go6anoeHHe HRH 11313SITHe anexTponnoro Toxa nopHgRa 10 -7  a. 
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14 HmeHepHble mccrieAoBaHmg 311eKTPOCUITIVieCKPIX 

AmiraTenbHbIX ycrpoiTicTB 

H. H. Hempum 

Hpanco ouncanw peaynsTaTm ananaTngecnoro H axcnepludeaTansuoro Hermann nortepx- 
ROCTHOR HOHH33H1H Amu'. HoluErmsamm DMHTTeplA, H3TOTOBB3HBBle H3 CHWICHROTO nopx- 
cToro aon4pama, mnxponepcloopnposaunott nnannua H o6pa6oTannoro elxvroxtannrgemam on0-
co6ox mona6nerta. IlpeacTaaneam peayamaTra OHBITOB rto namepenmo HOHH331[1411. ihntaaano 

COOTBeTCTHHe namepertroax nonnraz TOKOB C tax anatiennaktn, ocnoaaranamn Ha arccnepnmeaTax 

HO AH44y3HH ra3OB. 
Hnnteneptuae acnewria Bccaeaortannx RenocpencTsenno npamerinmbr K paapa6oTxe anex-

TpocTalTraecanx AratraTemanzax ycTpoilcuit. 3TH nceneacatausta BICHI0‘1310T caw:wit:agile npo6ne-
ma: a) coenanenne amarrepa c Hopnycom, npeaoTapanraronkee yremcn ErectTpanbaux aTomoa; 
6) noppoarix maTepaanos B neann; B) nonycenne 'rearm aertocpencntexao Ha neTaTenbnom anna-
paTe c neamo prponkennx xpanenna pa6ogero Tena. 

KOppO3HOHHHe ncrnaTannsi noxaaann ycToliensocTr. B Tenenne annTenanoro BpeMeEB 

npn Bh1C01(11% TemnepaTypax Taxxx maTepnanoa, Rex Bon4pam, nonn6gen, OHHCb WHOM:HAIM. 

Onncan cnoco6 npameneann Tyrounaracoro maranna pia anaitan amaTTepa B monn6nenoinsii 
xopnyc.I4CCIlegOBaHHA no H. B" rroxaaann,‘ITO cTenenb BoccTaaortnenna neann xamatnem H3 

xnopwra warm nocTnraeT 89% TeopeTwiecnoro auaRennyt. 
Ha ocnoae nonrierfarax ancrrepamenTanbruax peaynaTaToa nanar percomengannn IIO pe3-

pa6oTne xonaniammoro n aaneamoro acTognnica HOHOB Wig anexTpocTanmecnoro TtaxraTena 
6onLarnm pecypcom pa6omi. 

BBEAEHHE 

Henpepbmamiii uporpecc B pa3pa6oTHe aneHTpocTaTErgecHHx naHraTeneti 
Tpe6yeT oco6oro BHHMaHHFI K HccaeAoHaHrno (DuarmecHHx nponeccos reHepaHHH 
HOBOS, cDoHycHpoHHH, ycHopeHHH H HeitTpanHaar(HH nynHa. ,Lo Tex nop noxa 

He 6yn3TT Hat:ker:a cooTHeTcTsylonkHe TexHFrgeome penieHHH, He moryT 6J,ITb 003- 

gam.' anexTpocTaTHgecHme ;1E11raresin. B pa6oTe [1] noHaaaHo, ''TO nepe‘mcneH-
able npo6nemm B HacToHnlee HpemH eine HORHOCTLIO He paapeinerm H Heo6xo7(1mo 
EX Hanblleitruee HccnenoHanne. Amite nocne co3gaHHH na6opaTopHoro o6paana 
aneHTpocTaTaaecHoro m3HraTenn C upHemzemoii THrora noHano6HTcH HecHonmto 
neT Ansi noHe;_keHHH ero no pa6o'rero COCTOHHHH. +F0 nonTHepmnaeTcH HcTopHeil 

pa3BHTHH gpyrax nsHraTenbakur cHcTem; Hance AJIH AanraTeneil c xopomo H3BOCT-

HIIMH nHxnamn (Typ6opeaRTHHHia Mali paHeTataii) npH COMaH1113 HOB011 KOH-

crppituat monteT noTpe6oHaTscH OK0.110 5 neT npoHeneHHH 110.71H0r0 o6T,ema 
pacgeTHo-HoHcTpyHTopcHnx npopa6oToH, HccnegoBaHHil anemenToB HHHraTena, 
HcrthrraHHii H paspa6oTHH HOBLIX HoacTpyHnHii B3aMeH Heynagmax. Ho o6nkemy 

MH0111410, Han anexTpocTaTHnecHHx AHHraTeneil Heo6xonHmo upoHeneHHe mime-
nepHux HccnegoBaHHil B paantrqHmx o6nacTax. BcnewTHHe 4pe3HugaiiHo HMCO-

}MX TemnepaTyp amraTepa, nARTOJILHOCTIf noTpe6Horo pecypca, KOHHO3HOHHOTO 

B03Ae1CTBH51 pa6oriero 'Mita H ycnosHii pa6oun B KOCMFIrleCHOM npocTpaucTHe CO3- 

Aaiun anexTpocTaTncecHoro AanraTena HBHHOTCH aaga=feil He meHee CHOHHIOR, 'rear 

coanaHHe ni3HraTeneti yHaaaHmax Hume TBIIOB. 
B ;karma pa6oTe B HanecTHe npMMepa Heo6xonuminx HccaenosaHuir ouncallm 

HeHoTopme aTarna axcnepumeHTanr.Hoft nporpammia H3yrieHHH nosepxHocTHora 
HOHH3a1kFtH ge3HH. HenocpeAcTseHHoit Henwo nepHoro aTana HBJIHJIOCII co3naHHe 

Haneamoro IICTOiIHHKa HOHOB ATIFI DICCIlepHMOHTOB EEO Haygemno HOH113aHHH-
Ognospememlo HccnenosanHcb npo6nemia, cHHaaHHme c AnHTenrsHoia pa6oToti 
HCTO4HHIta B nmiraTene. Hporpamma HHalogana: 

a. Paapa6oTKy cuoco6a repmeTHrmoro coexpmeHHH amHTTepa c HCTO,IHHKOM 
napon pa6oiero Tena, HcHnfonaionlero yTenHH HeiiTpansmAx aTomoH. HccneAo-
Hamm', nopon[Howne H meTannoHepamEmecHrte ynnoTHeHHH, nyrosaa cHapHa, 
nafata H cneHaHHe amHTTepa HenocpencTseHHo B Hopnyce. 

6. RoppoaHommie HCHISTaHHH, geamo KOTOIHAX HBIIHJICH BBI6Op maTepHanoH,. 
o5nagaion(mx HaH6onameil CTOthtOCTIDIO B aTmoccDepe gems'. 14CHBITISBajlitCl. 

maTepHanin amHTTepa (HonbcDpam, monH6nea, nnaTHHa), HoHcTpyin(Hornme maTe-
pima& (HHHeaL, nepacaBeion(aH cTaar.) aneHTponposomme maTepHansi (meAs> 
B 3neHTpoH3onaHHomme maTepHanu (01tHCI, aHlOMHHPHI). 

B. 3HcnepHmeHTEI IIO 'map :Team neaHH HenocpencTseHHo Ha neTaTenbuom 
annapaTe BOCCTaHOBIleHHeM COJIM 1(03HH. 3TOT cnoco6 yurpanHeT Heo6xonmmocTi. 
xpaHeaHH ;HHnHoro nem' B aanaxnuarx amnynax. 

Hepen o6cyncr(eHHem Hanceuepinzax HccaegoaaHrdi genecoo6pa3Ho np13ecTx 
Hpantoe onHcaHne o6ukeit nporpammm., THHOB HOHYISIX H pe3yahTaThr 
aHcnepHmeHToH. Bonee nonpo6Hine cHeneHHH o6 mcnepHmeHTanmanx pe3yaina-
Tax naHm B pa6oTe [2 ] 1), a o6 o6rgeil nporpamme — B pa6oTe [3]. 

()BIHAR HPOITAMMA H PE3YabTATIA aHCIIEPHMEHTOB 

Henaio nporpammm HBaHnocb aHcnepHmeHTaniz.Hoe HccnegoBanHe HecHont.- 
THHOB MUHTTOpOB HOHOB Ha3HB gaff noarleHHH maHcHmaahHok HAOTHOCTH 

Toxa B nruce. B Aarmoil pa6oTe (CM. Talmo pa6oThr [2, 3 ]) HcruaTbiHanucb 
wpm 113 Hon34pama, monH6geHa B naarrnnsr. Blom paapa6oTaHa meTonnHa 
onpeneneHHH paamepori nop c nomonwo mmtpocDoTorpqmpoBaHHH Tpex unocHo-
CTHX. HponegeHm aHanHTHnecHHe HccnegoBaHHH pacxona patio ero Tena, Hpeme-
1111 Ht1I3HH HeiiTpaammix aTOMOB H HOHOB, CTeHeHB HOHH3altHH B cymmapHhix 
xapaxTepHeTHH aMBTTepa. B axcnepHmenTax HCH0.711,30BaaHCb BMHTTerobl C MITHH-
maamimmil npoxomunmH cerieHHamH Ansi pa6o4ero Tena: 06pa3nia H3 nopHcToro 
B OJI MID pama, mmiponepcpopHposaHHoiii unaTmun B H3r0roaffemEnn CDOTWEHHH -

IlecHHH cnoco6om monH6HeHowne DMHTTepEl. HaeTeHme ceTHH He HHIIMeHHJIHCE. 

H3-3a npucyr[mx Elm 6onbinllx paa6poc0H B pa3mepax npoxonHux ce‘ieHHil_ 
HHJHB npHaogHTcH OCHOBHLIe nanHine amHTTeport HOHOB. 

1. IlopficTmil criegesabli aomadvam. 

0Cpaaec 
TonuRBHa, 

M44 
Panaep aepeH, 

MXM 
OTROCKTeabliag 
IIHOTHOCTb, % 

TeMnepaT/Pa 
cnexamm, 9K 

ci1  
W

 C
 P

. a
, 4

. 

1,27 4,0--5,0 58 1700 
0,76 4,0--5,0 58 1700 
2,65 6,0-7,0 52 1725 
1,52 0,5-10,0 83 2675 
1,02 0,5-10,0 83 2675 
0,51 0,5-10,0 83 2675 

2. HaaTHHOBblil amHTTep. cDopma ItgaTHHOBOr0 amHTTepa nono6na MHOTO-
01.11LOHHOMy npHAlinanomy anemenTy, HenonE3yemomy B TeItCTH.TILHOR npombrra-
neHHocTH 	Bblpa6OTKH BHCRO3H0r0 menHa H HCIVCCTBeHHOPO BOJIOKHa. 
B neHTpanbHoil gacTH amHTTepa AnameTpom 	mat pacnononieHo °HOBO 1000 

1) CB. cTp. 355 nacTonureft 	Ilpu.u. pea. 
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A10/71/6VEHO8blei 
amummep 3000 

1000 

,k 

300 

100 
Es 

3Mummep F -1 

\\
\

eopemuyeegue smayempa 
IIONHOZO /770K0 C13 
flu ✓3U01/Hb/X 110751MOHLIL2 —  . 

TeopemuyeeKan 
s
ZCIIIIICUMOCMb 

30000,  

10000 31(C17dpaMeHM0176Hble 
3Ha4efil/R UOHHOZO —

1770.1(O 

30 

10 

3 

1 	 
,.4 	1,6 	1,8 	2,0 	2,2 	2,4 	Z6 	2,8 
.3emp4wma, odpormiafi memnepamype pecan° menu, 10 3/T °K 

I1)a r. 1. Cpaaaeaae aRcuepameaTaRbamx aHaHeuxii HoHHoro ToHa C gamtumH, 
Honyserarbmax Ha HH(11(Dy3Hollaux HcHLrrarmii npH TemnepaType aamTTepa 1500° K. 

336 	 .r. Memoauxa u o6opyooeatue 

Peay✓ bmambz 

1. B ancnepnmenTax no 7;ingy3mkt pacxon 143MeHHIICH nponoprukomanamo 
T-1/a, rge T — TeMnepaTypa amnrrepa. 

2. Aim menoropmx HOpHCTIAX Boradinkamommx aMHTTepoB oTmemeno mane-
Hne cTaperin: nocne Bmgepnacm amffrrepa npn nommatennoii TemnepaType 
ma6akonanocr, ymenkallemme pacxona. 3To canaano c npononmakngnmcg n upn 
mmaepance amkrrrepa cuenannem nonacbpama. 

10000 	 

3000 - 

1000- 

<s, 

b300 - 

/ 

E100- 
	 / 

/ 

/ 

Eo 	/ 

:30-4 
5 

10- 

// 
/ 
/ 

 

/ 

/ 
/ 

/ 	/541°K 
52  ° . K/  3Mummep  F-1, 473 °H 

3Mummep  F-1, 475 °K 

3Mummep  F-1, 481 ° K 

3mummep  F-1, 435 ° K 

10W 	30a9 	106W 	30 000 
.YeKopsuouvai /wawa/7, 

(1:0  H r. 2. 3HcHepHmeHTanmae mageHHH IIROTHOCTR HOHHOTO ToRa 
Tylfl paaalrHarax aktaTTep0B. 

A — TeopenmecHan aaancardocus capenentacoil IITIOTHOCTII mona ;tan d -="- 5 rut; B — ammrrep P-1 (rdezaamecxag aagentca, aneccTponai a3 Repa(amecouceit clans); B — amartep P-1 (ntaTtraosaa nathca, anewrponal 118 130.710paidOBOik npotionocca); r — rdona6geeo B aturrrep (inaTaaoaan naBxa, anextpotna HO HoHopamoHot trpocco-noccm); — anurrrep F-1 (unaranoaan maim, anexTpotcm Ha Bonacppatioaon npoao-
nom!). Ha ccintanx yaaaaaa menneparypa napoB roam; meHionermoHHoe paccrofnute d = 5 ACM; HoHepxHocm amHrrepa I cm8 ; pa6osee Tenn Cs; Temneparypa aaarrepa 1500° K. 

380 . 

/ 

 // 1 1 	/ /3mumnep  F-1,565 °K 

I I 	/ 
3Mummep  P-1, 593 °K 

Monuddemoemi avuminqa,415 °K 

ManuRememi  3mummep,407 °K 

lIceneaosanus aitexmpocmamuueocux cleueamenea 

oTnepeTnii gnamexpom LlIaBHISM npenmynkeCTBOM aTOro DMHTTepa 
FIBBFIeTC11 BO3MOMITOCTID HCHOJIb30BB.HH51 HJIBTIMLI 	ncex anemenTon noncTpyki- 

coennnnemmx IIaf xo i. Ycrpanenne yTegen gam areal ammTrepa He npen-
CTaBnlin0 TpygnocTerk. 

3. Monm6genombili amwrrep. 3TOT amwrrep H3TOTOBBeH oTox Fat lix 
cuoco6om. Ero Tonnnkna 0,025 Atm, gnamerp ornepernit 0,076 xm, paccroanne 

100000 

me)cny nekurpamn 0,25 MM. Ilpennapmeammin Teopentgecnnk ananna nona3an, 
'ITO npoxonume cegenna 3Toro amnrrepa nag a(ImDenTkamoil HOHH3BHHH CJIHIIIHOM 
BeJIHHH. Oxman° 6ojiee BLICORBH HpCOTHOCTB 110 cpanneknuo co cuegekunam BOAT, 
4:paw:of 06yc3ionnaa mcnonbaonanne monn61 ena Ha parnmx cragnmx ancuepn- 

nporpammm. 
RaHtmaii amwrTep npncoenkmanca a clicTeme nona ,n4 napon ge3nn H HUM-

mmancg B kkommon' nynute [31. Crenens kkorkmaarkrna onpenennaacb no TIOHH3BHHH 
nefrrpankabix aromon B am:quote aapanen, ISCHOJIb3OBBHHOil B nagecTne 
Hamepeuma nknky3HOHHLIX pacxonon Hp0B01THJIHCB Ha kukepratax ra3ax npkk 
pa3nmx TemriepaTypax amnrrepa H paannommx kkannemukx. flonygennme garkaile 
COHOCTaBBH.IIHCL C kr3mepekuk7Imn 311B0IeHIIHMH HOHHOF0 Toaa neann. Hinne npx-
"'enema OCHOBHIde pesynkaarks ancueplimenTon. 
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3. )11(.4H nopHcToro Bo3I4pamosoro amHTTepa Hamepemme aHageHHH 
HOHHOr0 Totta coruacyzoTcH C BOJIH,H1HaMH, paccgHTatmumH Ha OCHOBaHHH gaHHhtx DO gluNDyamt HrtepTmax razors. BC.IlegCTBHe 60J1bHIHX npoxogmax cegeHuft 

nem, nommanHH Ha mo3IH6geHoHom amliTTepe meHmue, gem Ha Honstivamosom. 
HoaTomy HamepenHH nom:Toro ToRa Ha moun6geHoHom amHTTepe xyme cornacym- 
CH C gaHHIAMH HO TH11fIXDy3H11. TRIM:1HW 3aBHCHMOCTH 	moaH61{eHoHoro amHTTepa H amHrrepa H3 nopHcToro Hogs4ama F-1 nottaaaam Ha timr. 1. 4. HaRaoH HouLTamnepaux xapaRTeplimut gaH paanirgaux amHTTepon 
6.11H3OK x TeopeTrrgemam gaff upegeHLHoit 11.110THOCTH ToRa. Og}tax° HamepenHwe 
anageHHH meHmue TeopeTmlecmix. HeRoTopme peaynaTam TkpmitegeHm Ha 
cfmr. 2. 

5. TeopeTugeotHil anaana HOpFICTIAX amHTTepon, "tax c grummtpugectormn nopamll, Tax H co ccJimpugeotHmH sepHamH (c ygeTomTomas' nop H RoliTaRTa 
camHx aepert), noRanmaeT nperatymecTaa maTepHaaoH co cdilieprrgecRHmH aep-
HaMH paaMepoM mamma mmtpolla. 

Kam oTmegaaoca imtte, 6onee nogpo6Hme cHegeHHH IIo o6rikett nporpamme 
ganst B 'rpm:le/Telma artTepaType. 3Ta pa6oTa noommena B OCHOBHOM mimeHap-Hum acrteRTam Hccaegosaimit. 

COEMIHEIBIE DMIITTEPA C ROPIIYCOM 

nonygemm Hageatumx ;Aaiun:Tx IIo HoHnomy ncTotunuty 6Lunit aaTpage-
111.1 60ut.nme yCHTIHH, HanpaHnetmate Ha ma'm ycTpaHeHrte yTegeR pa6ogero 
Tena no RpaHm amtrrepa. XOTH manue yTegitH moryT H He HOBJIHHTI, cymecT-
manual o6paaoM Ha pa6oTy aMHTTepa (HpH orpaHrrgetmoit RoarkeHTparutH pa6o-
gero Teaa Ha ero nosepxHocTH), mo6me noTepn pa6ogero Teaa B gmtraTene 
HeHte.gaTeammt. B CBH3H c aTIIM 6matt HccnegosamA cnocoax coegnHeHHH nopH-
cToro cnegetmoro BOJIi4paMa C Ropnycom. Coe,rmHeHHe npegnamageHo gaff 
pa6oTmnpH TemnepaTypax cmacke 1700° K H He goaHtHo gorrycRam yregett napoa 
He3HH. HccaegoBartm 4 OCHOBTHSX cnoco6a commHeHHH: 

a) mexammecRoe coeganenne; 
6) naiitta; 
B) cHapRa; 
r) cueRaHHe amHTTepa Henocpegmetmo B Ropnyce. 
HHHte onHcarm ace 3TH cnoco6m coegimeHHH. Hartaygume peayavram 

B HamHume HpemH nouygema HpH natitte 11HCTIAMH steTaanamH. OgHaim nep-CIIORTYIBIMIM H aaczymmatonkum gam:manner° HCcaegoBaxan HBaHeTCH cnoco6 cueRamm B Ropnyce. 

Mexamvtectcue coeduttettua 

Halt6ouee npocTiam cuoco6om commHeruitH HanHeTcH coegHHeHHe HpH 
nomonm aaammnoro ycTpoftcTna. 3TOT cnoco6 HpilMeHHJICH B nepHux 9HCHe-p11igearax no oupegenemno TepmHgecttoli yCTONHBOCTHHo.aqopamosoro amirrTepa. 
HumTatum nottaaaart, na-aa pasurrum B RomMunktiteHTax TemnepaTypHoro 
pacrimpeHHH Hint THIOTHOR 3.3THHCHe B 60.3b1IIHHCTBe caygaea o6paaymTcH Tpe-'Emma. Rpome TODD, notiepxHocm BoJIi4paMa HegocTaTogHo rnagRaH H He o6ecuegrmaeT HAOTHOPO HOHTaHTa. 

MOJA4HHal(Hil yttaaaHHoro cnoco6a HcnonbayeTcH B npommumemmx L-RaTo-gax. RpenaeHrte B ATOM caygae ocynkeemmeTcH 06ataTHem mon116geHoHoro Tpy6- 
gaToro gepHtaTeaH no nepHcImplut o6paarka. HpH HCHLITaHHH% TaHHIC amHTTepos °nue-gamier, yTegitH, o6ycaoHneHrtme paaangHem RoatDcimtmeHTos pacmHpemm 
HpH HarpeBe. Bouee Toro, Hoene 10 =lac pa6oTra B monH6genoTtom gepataTene 
01{0.110 amHTTepa BO3HHHaaH npogonaHme Tpeumma. HH 07H10 113 mexaHrrgectotx 
coegmtemtft He o6ecnegm3a.go Hymnoft repmeTHLmocT11. HoaTomy B Rageme 
caegytomero aTana HccuegosaaHcb coegrmeHHH C HOMOIRLIO TraiditH. 
22 ammo Jsr. 48 

Hausa 

HpH naitRe cuegeHHoro noplicToro Boar4pama C raepom maTepHanom 
BO3M0Hina J:kx44y3ux npHno,H B nopm. 3To momeT BLI3BaTb aarpasHeHHe H ymeHa-
meHHe pa6omi mxxoga amHTTepa.auto, emu oRameTcH B031405KILIM ymena-
meHHe 113113 yeTpaHeHlle gHclif3yamt, nafuta B Rompoattpyemmx yCZOBYHTX momeT 
paccmaTpHHaTa .cH RaR panHoHanaHmil cnoco6 commneHHH. Hitne B xpotto.gorH-
gecRom Tropmme onHcama aRcueprateHm no oTpa6ome nponecca nafmn. 

Htmeneam* npanoti. B neptmx orrbrrax B RagecTHe npHnon tacnoasaosaacH 
npommamenHadi Hutterth. Hafuta upoHarsommaca imyrpH repmeTHgHoft Tpy6RH, 
B RoTopoii mexammecRum HaRyym-Hacocom noggepHcHaanoch gaBgeHHe *moat) 
10-3  atm. 06paagla HarpeaanTica HagyKImOHmum ToRamH C nomoukam amcotto-
tlaCTOTHISX RaTymeR, pacnoHomemmx Boxpyr Tpy6HH. HpHnoft B BHAO noponma 
Hact.maau y Rpast cHepneHHH B Tamarac gacTH momt6genosoft gamegma, capfuls-
mett Ropnycom amETTepa. CHepneHHe Hattpamanou. HOIHECT0f3 Boat4pamoHoft 
HJIaCTITHOti AxameTpom 19 atm. B Tegemte 5-10 .qun megneaHo yHeaugrisaaach 
monkHocm HarpeHa; Timm pacunatommit npnnon amurTep comumAncH C Rop-
nycom. 

Hcramaaoaamaca amurrepm Tounktmoft 0,76; 1,27 H 2,64 Jut. Hafuta TOHHHX 

amliTTepos ottaaanacr. HaH6onee TpygHoit, Tait Hatt, HecmoTpH Ha *gem. megaeHHoe 
(go 1 itac) Rompoallpyemoe oxnamtkeHrte, B amHTTepax =mai.° o6pa3omaHaaHca 
Tpenkmmt. Apyraft TpygHocTs CBH3aHa C Ropo6nemtem BMHTTepOB, HpHBOTAMAHM 

K HepamtomepHoil naitRe IIo Rpasim. B pmke caygaes B oTge.gbabtx Tol max npH-
noit He compuma criammemste maTepHam.k. aTOT getpeRT, ogHatto, nommeTcH 
mpaneamo COOTBeTCTBy1011HIM nog60pom Roam:m=3a uplinoft. 

TemnepaTypa namineHHH HuReneaoro rrpHuott cocTaHnsga 1050 °  C. HHaRaH 
TemnepaTypa nammemm CHJILHO orpammtmaga pa6ogym TemnepaTypy amHTTepa 
H yHearanmaza 011aCHOCTI, ero OalpH3HOHHH. 

Ouhrm nottaaaaH HepelleHTHBHOCTb uporkecca naititH. Ha caegymmem aTane 
6blaH HCH0ab30BaHLI aucoRoTemnepaTypnue npHnon. 

MoaH6geHortb1ft nplinoft. B xagecTBe npHnoH 6ani Hcnonamutaa npommamea-
maft monn6geH c go6amcoft 6opa. 3TOT npHnoft gpeamagaftno ‘lyBCTBHTeJleH 

H '.IHCTOTe noaepxHocm H gacTo He pacTeRaucH no Heft. Enke &gee cynkecTHemmm 
HegocTantom aToro npHnost HBaHeTCH B03MOHMOCTL 3arpH3HOHHH amHTTepa. 
B gamatelianax aRcneptutenTax 6auto npHaaano Henecoo6paaHmm npitmeHaTa B Ra-
geclleHt7).mmert TO.71bH0 gucTEte meTanam c 6o.amnoti pa6oToft maxoga (Hanpmmep, ilaa   

Haaranomaii npHnofi. Hepeg Harpesom nplicnoco6ReTtHe gag naititH npogy-
HanocL aproHom. Haiitta npoHaHogimacb B aTmoccDepe Hogopoga rrpH TemnepaType 
1775-1800° C, Rorga unaTHHa xopomo pacTeRaeTcH IIo noaepxnocTH. Mmtpo-
tDoTorpakintH comunteHHH noRaaaHa Ha II)Hr. 3, rge angert Rpati amHTTepa, npn-
nammoro H monH6geHoHo11 Tpy6Re, H monH6geHomae matt6m, memgy HOTOpLIMH 

aammmucH amHTTep. HpH Hamm o6ecuagHaanaca Heo6xogmaaH ‘IHCTOTa 

cummaemam nosepxHocTeft. lbraTHHa nomenTanaca H Bilge maii6 Ha cDonarli IIo 

o6e11m croposam amHTTepa. Boaee TOJICTIAR CRC& IfflaTHHM amtuagsmancH memgy 
60HOBTAMH HOBepXHOCTHMH MOJIH6AeH0BLISC npoRnagoR, 3MHTTepOM H MOJI11- 

6ne9oeoil Tpy6Roft. Hoene naftRH o6paaei nogHeprancst rumangecRomy HarpeRy 
H OXIMHAeHHIO B aTmoccimpe Hogopoga. HpH ATOM Hp0BepHTIOCh OTCyTCTBHe Tpe-

DAHH B amHrrepe Ha-3a pa3.3H‘IHH KO4C4HI(HeHTOB TenaoHoro pacrimpeHHH H npo-

HrumoseHrte nprtnott H TkenTpy amHTTepa Houle naiiRH. Hoene 5 TutRaos C Tem-
nepaTypoft Harpesa go 1600 °  C tmayansHoe o6caegoaartHe H npoaepRa gat:mewl-
em noRaaaaH ygomeTHoptaTeRaHoe COCTOAHHe comumeHHH. JI,RH onpegeneHrm 
ray6Habt npollmmosemm HaaTHHIS HpH nameo6paaeH paapeaanu g IIpogonb-
EMil 	npoxogHumft gepea Hemp, nogHepramt mmtpocRonogecRomy Hccne- 
goBaHmo. 
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Ha cjimr. 3 noxasaHo ceneruse o6pasHa y 'Tag amliTTepa Tommmoil 0,76 .744i 
(maTepHan — HowieTuft BoJH4paM F-2), SHAMA Taxme monH6genosme Tpy6xa 

numpo(DoTorpaclau chrmerenbcTsyer o xopomem coegrmeHrm 
smnrrepa C xopnycom H manoil ray6HHe 11p0HHHH013011H51 nprmou. 

Henecoo6pa3Hocm HCII0J11,3onannn oTgenromix maTepHanos B xa,TecTse 
npHnoh 3aBHCHT mom OT HopposHoHHoil CTOIIKOCTH BTHX maTepHanos B Hapax 
Hearts'. RopposHoimme HU:MUM:UM RHCTLIX meranams (nnarrma, honbcDpam, 
monH6geH) 01111CaHL1 FIHMe. OgHaxo sneeb yMeCTHO paCCMOTpeTb pesynbrarm 
HcHuraHHift HpErMeHHTeJlbH0 H coegimemno, noxasaHnomy Ha 4)14r. 3. 

Heo6xogHmo OTMeTHTL, .LITO B peanbnom amHTTepe nHIIIb manah -gam, naa-
THHLI HogueputeHa BO3TIOACTBH10 napoB lIe311f1. C.TIerIOBOTeJILHO, 11 xopposHoHnoe 
B03):IefICTB110 ,40.11 MHO 6b1Tb 3HarIHTeJILHO meHune, 'rem ;Ann o6pasna, cocTournero 
genHHOM rI3 1171aTHHM. 

B Hepamx HOpp03110H111,11C HCHLITaHHFIX nahnoro coegHlleHHu B anxenesyro 
Tpy6xy I:Lomeli:mart gam, smwrTepa, aHanorwmyro noxasarmori Ha •tour. 3. Tpy6xa 
• saxyyme 6hrna serum 7ISHAIIHM neauem, repmeramrpohalla H BragepazaHa 
B 'mienHe 50 'Lac npri 1300° K. MHxpootoruhrecxoe HccnegoBarrHe noxasano 
cnegyrorgee: 

a) Bngnmoe xopposHoHHoe Bosgeftcrime Ha nosepxHocTH BOHTaKTa IIJIaTHEIN 

C MOJIH6WHOM orcyTcmyeT; 
6) rirmamoe KopposHoHnoe B03AefICTBH0 Ha nosepxHocTH 'mamma IIJIaTHEILI 

C BoaLclapamom orcyrcTuyeT; 
B) onpegeneHno yeTaHosnello, 	orprilha CrIaHHHIIX nosepxHocreft gpyr 

OT gpyra He npollcxogruro; 
r) BIVIHMITX HsmeHemhi B mywrype naarruna HO ormeuaerch; 

yhenwreHma }III4H1py3HH 1111aTIIHM B nopHcTuri sonmiapam He Ha6nrogaercu 
(ormaxo Taxoe HCIILITOHHO H He 1103BOJIHEIT npasHararo 0HeEIHTI, BTOT OCIMICIeHT). 

HpHsegeHHLre pe3VILTaTIS CBEIAOTeJILCTBylOT 0 BO3M07HHOCTII HCII0J1b30BaHHB 

nahHoro COegHHemln B Hapax II031111. OgHaxo 6onmaHri Hwrepec upencraunueT 
oupegeneHHe HageumocTH pa6orm amETTepa B yerlOBIMX HaTypmax Hcinzrawarr, 
T. e. Hp' Hcnonasosaulin ero B HarrecThe RCTO‘IHRIta norms Hearts'. 110A06111,1e 

HCHBITaH1151 uposegeHm C amwrzepom 113 HopHcToro sonsitpama F-1. 
06n as' 11pOrIOJIMHTe.111>HOCTL Hcnbiraludi 9TOr0 smHTTepa 30 uac. 

Been:. OTAWIEHMX OHLITOB OT 1 AO 5 'lac. B TerreHHe nephrax 25 =tee TemllepaTypa 
Hcnapmenh Hem' He upermunana 530° K, TemnepaTypa amwrrepa cocTaenuna 
1300-1550° K. 3mHTTep pa6oTan ygosneTsop1renbH0. OHLITIA C Jancticbyanek 

rearm j o H nocne 25-tracomax HcHLITaHHIr HoxasanH cm6HabnocTr, pacxogHbrx 
xapaxTepHcTmt amHTTepa. HpH BH3yaJ1LHOM ocmorpe DmiaTTepa xarmx-nH60 
nospeuhrenriti He o6HapymeHo. Hoene nor° TemuepaTypa pa6o'iero Tena 6una 
yeearmeHa go 700° K, Temneparypa annirrepa — 	1800° K (Temneparypa 
cnexaHHu 1700° K). HpH Tarmx Hcrthrrammx ormerreHo sameTHoe ysearmerme H011-  

Hero Toxa (:Teem:monme Teopenmecxoe sHarremre), no-engnmomy, sumemeeca 
cnegcrsHem nospeumeHrth in6o camoro amHTTepa, nr460 naunoro coegrraeHrtu. 
3xcuepHmeHTIA 6Lum saxowaeHril Hoene 30-'IacoBaix HcmATarnift. 

Mmtpoclurrorpagurs amHTTepa Horne ricumTaardi noxasaHa Ha 43Hr. 4, rge 
FICHO npogoarame H nonepermme TpegmHbr, 6WILMHHCTBO HOTOpLIX 

BH3y0JILHO He o6HapyumsaeTcu. IIJIaTHHOBLIff upHnoit OCTUICHnenospeniaemarm. 

HyCTOTLI ('replan IIFITHO) B npHnoe FIBJIHIOTCH HopamH, o6pa3ohamarimHca B upo-
Hecce naium (oral BRJSHBI Taxwe Ha (Dm. 3). HpHnok B nopHcmirt BoJri4paM 
Be griOyagHposan. He Ha6nrogaeTcu Terme ero RopposHwi HJIH ounasneHrui 
B Hapax Hearth game HpH nosmmemmix pa6ormx Temneparypax. Haaalma upH 
pa6oTe amwrrepa He pacTexa.nacb no ero nosepxHocTH sa nepeoHarmar ,Hue 
rparmntr, o6pasoBaBnmiecn erge npH Hakim. Hocxo.gruty smwrrep ygohneThopH-
TensHo pa6oTan npH TemnepaType HHme TemnepaTypm cHexamm, meTog naihm 
6naropogruamh meran.namx moamo CrI14TaTb npHemnemum gnu pa6oTta B TegenHe 

22°  
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25 nac. Hocaegyromee nospeatgenne amnrrepa arlaBaHo npogomnaionkrarcHenena -, 
 Hnem imamDpama H ero ycagrroir. HospeargeHne Hananocr, y xpan nannoro 

•coegnuernm. 
Cymecraemio, 'ITO Hoene HCHISTaHHit npn pa6onnx semnepaTypax 33MOTHOPO 

ao3gericiann armoccDepra geann Ha nnasymoaukupnnori He ormenaeTcHJIPmmit 
He 3m:warmer nopm B Bonacjmame H He pacrenaerca IIO noaepxHocrn amnrTepa. 
Hogo6Hana CIIOCO6OM 6ara H3POTOBJ13H TalB0 moan6geHomaii amnrrep. Ero HCHId-

TaHHH He 6b1.71H ConpnateHm C BaBHMH-.33160 Tpyrmocramn. 
Honynermare pe3yarsans C1314keTeJIMTBylOT 0 geaecoo6pa3Hocrn npmMance-

MIR nccaegoaarmk Hamlin coegnHemitil, B TOM =mule c ncnoaaacmaHnem 6onee 
Tyronaaannx np•nnoea (Hno6M1,•nprignir) B coneraHnn co cnenemonan minrrepa-
M11 paanwairoil HOpHCTOCTH. 

Itepamunecnoe coegnnenne. Ha panunx aranax pa6orm no coagaHmo ygo-
13.71eTBONITejlIablX CO311HHOHHii 6mao ortheneno, gTO aazpaTM monmocin Ha Harpea 
amnrrepa moryT, 6LITI3 ymenamerm MpH c0eARROHHEI ero c Henposogargnm mare-
pna.nom (cTenao,.nepammta). Ana HCIEMTaHHii 6maa am6paHa aarcoxoTemueParyP-
Han nepamima C TemneparypHarm noaclatnnmewrom pacrmapeann, 6.)1H3HHM 

no344nrkneray • pacmaperma nopncroro Boaacjmama. Hepeg MagKOa norm; 
Repammr.  ecaok Tpy6nn merananarmyeTcH. Heeno.nano o6paarma 61.1.11H ycnerano 
meTaaarlanpoaanm moan6geHo-maprarmernam cuaasom. B Haneciae npnnon 
Bm6paH miaaa aoaora c naanagnem. Ero TemnepaTypa nammeman1410 °  C, a Tem-
nepaTypa 3araepgeaarmn 1380 °  C. 

• Hanna nportognaaca B aTmoaDepe Bogoporka C nagyngnomimm Harpersom 
cuanaaemanc geraaeii. Henaro cayarna 6non 113 rpaclarra. Boa noscrpyngna H3 

nepammm H Boaacjmama morna nepemenTaTacH asepx H BHH3 OTHOCHTOJIBHO HMCO-

H0q3CTOTHILX RaTymen. Harpea H oxnaargeHne cnanaaemarr geraaeilnpon3Bogn-
Mleb c manoir CROpOCTb10, Orman° Temneparypume Hanpsiaterain °imamateb gag 
nepamnan CJIHMBOM 6oaaramm H Bamaaan ee paoTpecnHBaHHe. Bo mHornx 
o6pa3gax napammen erne Harpesa o6Hapyarema noapeameram H nycToTar. 

ancuepumenTar c nepammtoit aran rxpexpanleum acaegcrane npncymeri 
wromy marepnany xpynnocTH, BO3MOBCHOCTH 3arpa3Herma amrirrepa H arm:111x 
pe3yaararoa, noaynermarx npn natine unarm:Loft. 

Ceccpsci 

OAH3 H3 lipHHHHHHaJIBHMI TpygHocreit caapan noplicroro Boaacivama C Hop-
nycom canaaHa co 3HannTeararramn nepenagamn TennepaTyp, 'compare o6arnuo 
nprumgcrr x paapymeHmo BoaacDpama erne go OROMMEHH Csapnia. •aTii Tpyrmo-
CTII ycyry6aarorcn npn caapne BLICOHOHOMICTMX DmirnepoB 607IBBIHX gnamerpoa 

(nopagica•12 AUL H 6onee). B nepamxancuepnmeirrax mecra coegmreang He6oar, 
B111% glICHOB H3 noPncToro Boarximama c moan6germaram nopuycom uportaprraa-
.11HCb reanerm-gyroaora caapnon. Ran H oaumanoCa, nosepxHocra Boar4pama 
nacTnnHo onncannaca. Erne JA0 OBOIMaHHH csapnn HOHBRXIIRCIs Tpernruna. 

B nocaegyromnx onarrax racnoaa3oBaaoca cuegnanaHoe manora6aplirrroe 
cnaponHoe 66opygoaanne Jinn cnaprar B namepe c Iraq:mum/ ra3om (HanpMMep, 
apronoM). Caaponmall anenrpog dunrcHpoaanca B nanepe B oupegeaemrom noao- 

cHapromemme ;Taman megnemro span annca c 3agaHHoil crropocTaro• Hame-
neHo npoaegeHne HCC.110):k0BaHHA caapnn nopncTarx naacTirH H MOJIH6)AOHOBMX 

3mwrrepoB C moan6geHoammn nopuycamn. Ogriano 6oaamne Tepmnseurne Hal:ma-
x-mann npn umpire amnrrepa C nopnycom orpannnnsaior BO3MOHMOCTH .3T0r0 

cnoco6a coegitHemm. 

Cnenanue 3.Mummepa e nopnyce 

C genmo yerpaaertna TpygHocTell, BO3HHK3101HH% npn Maine Hall umpire 

amnTrepos, 6ma Hecaegosaa npogecc CHORaHHA HopncToro BoJTI4paMa Heno- 
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cpegeTseHHo B Hopnyce. ,13(an BTOFO Ha sHyrpeHHeil nosepxHocTH sonDtpa-
mosok Tpy5HH (Hopnyca) Hapeaanlich HaHaBHH. B Tpy6Hy 3acmnancn noponiox 
sonadipama, Koropmit 3aTem upeccosancn H cuexagcn. Tama' o6pa3om, B mecTe 
pacnonomeHHn HaHasoH nonynanca nopHcTmil 3MHTTep. 

HOCKOJIEHO 3MHTTOIJOB, H3TOT013.3OHEILIZE OHHCaHHISM CIIOCO60M, 61,IgH nog- 
seprHyTm gaxalinecHomy HarpeBy B saHyyme. TemnepaTypa B 3THX HCIMITaHHHX 
6aICTpo BoapacTana go 1600° C, noggemmtsaffacr, nocToHHHortB Tenemte 5 mutt H 3aTeM cHHatanaca. 

14CLIESTaHHII 3THX amliTTepos noxanagH, qT0 yTenHa IIO Hpasun nopHcToil 
HacTH ;IASI HHX memane, Hem AAA gpyrilx HoHcTpyxnHil. Paapa5oTHa OMICaHHOF0 meToga 113FOTOBJIOHHH ammrepos npogoancamcn. 

ROPP0311f1 MATEPHAROB B AE31111 

OgHoii H3 HaH6onee cepse3Hmx npo6gem paepa6oTKH ne3Henoro HoHHoro 
HCTOrIHHILa I(JI31 agempocTaTHnecxoro ABIlraTe.1151 SIBJIHOTCH COBMOCTHMOCTb C He3H- 
em paagmnimx HoHclpyRAHommx maTepHagos, sxmoHan maTepHanu camo 
ro HCTO'IHHHa HOHOB, H30.7IFIT0p0B, agempogos H nposognmws. PafionHe yCJIOBFIFI xapaxTepH3poTcn COTHHMH 'Tacos upe5msaHHH maTepHana B aTmood:pepe ge3HH upn 
TeMnepaType of ogo 500° K B Hcnapmene walls' H mane 1400° K Ha ammTepe. 

B OHy6JIHHOBaHHISX gaHHISX He cogepacmcg csegeHHil 0 BaHHHHH gesHn Ha 
maTepHaam, pa6oTaronTHe B nogo6max ycnosHnx. B CBH3H C 3TFIM &Aga pa3pa6o-TaHa nporpamma II313ICHaHel HoHcTpyHt(Hommx maTepHanos man HoHHoro FICTOrI-mum. HHate or-Dream:a HOLILITLIBaBICIFIOCH maTepHaam, meTogm HcmaTaHHit H HX pe3ymaaTta. 

MaTepHamn. genmo HOppO3HOHMIX HcnbiTamul FIBILFITICH oT5op maTepHanos HO HX COBMOCTHMOCTH C HeaHem H B HOHerIHOM CrIOTO 3HcnepHmenTamandi srAop 
HaHaygnmx maTepHanos HO WIFITOJIhHOCTH cpoHa capH6L1 n TeXHOROTH3HOCTII. 
PacemaTpHsaancl, caegyloame MaTepnaJmI: 

Marepxan 
amvarepa Haonaropm 

HORCTPYRE(11011FIble 
maTepHanw (31(I110,1all 

11p0130,4111/11(11) 

Boar.tpp am 
Moaa6gea 
Ilaanana 

01(11C, amomaaaa 
HaTpag 6opa 
BOpOCIIJIHRaTHOe CTeiC.110 

CTeaa o napalm 

Hepacaaelotgaa cTaaL 
IIHReal. 
Mem, 
AmokunaHil 

TyrongasHlle mammal.' (sonbc)Ipam, monH6geH, rulaTHHa) 6aInn sm5paHm 
Han ammTepos H3-3a 5oguroiI pa6omi staxoga. BmeoxaH TemnepaTypa nnasne- 

HO3B0.1IFIOT IICHOTIb30BaTb FIX H B xanecTse HOHCTpyltHHOHFILIX maTepHanon. 
TyrormasHHe meTanam moryT npnmeHmscH Ka

. K B nopHcTom cnenennom BH,TI0 (pm amlirrepos), TaH H B Bilge CHTIOIEIHOPO HoHcTpyHT(HoHnoro maTepHaga. Cue-
HeHamil maTepHan COCTOHT 143 meamrx Hamm, nowromy .aio5oe nospentgeHHe 
nosepxHocTH, Hanplamep Hoppo3HH, monteT CHJIhHO HOINIIIHTE Ha npanHocib 
agemenTos ammTepa. IlospencgeHHn Ha rpaHHHax aepen upHsogm H yseannemno 
gyBCTBHTeabHOCTH secbma XpynMoro nopEcToro ammTepa K TOMIOBb131 y;.kapam. B CBH3H C 3THM Baguio 3HaTb BaHHHHO He3HFI Ha Tyrol:mai:time maTepHaam IIpH 
BLICOKHX TemuepaTypax B TegeHlle jIIIHTOJIEHOF0 spemeHH. 

HepacaselorgHe CTaJIH H HHHens moryT HC110.3b30BaTbCH B HanecTse Hon-
crpyngnoimmx maTepHanos g.7111 nurgHoro Ike31111 HnH ero napos. MaTepHanm 
,TIOJDKFILI sm5Hpamen TaKHM o6pa3om, HTo614 napm HO 3arpH3HFIJIHCb npogyHTamH xoppo3nH. B HpOTHBHOM caynae BO3MOSICHO 3arpn3HenHe amnrrepa H cHnntemte  
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cTeneHH 11011H3aIIIIH. MaTepHagm nposogHHxos antomHHHii, megL, nnaTH-
Ha — B HOHOTOphIX cgynaHx moryr no,r4sepramcn soageticTsmo napoB gamin. 
BcnegcmHe magoro seca agromHHHii npegmasaneT HHTepec Hal{ HoHcTpragHoH-
Hmii maTepHa.n. 

Memodusa ucnumaituil 

ELMO nposegeHo Tpn cepHH HarmTanHil. B nepsoit cepHH FICHOJIL30BaJIHCb 
Homeifruepm H3 CTeltlIa nHpelic, BO sTopoit — H3 Hepniaselorgeil cTagH, B Tp0Tb-
eff — H3 amoro HsapHesoro cTexna. Bm5op eTexna nnpeitc gJin nepsok cepHH 
ncumTaHHir 06%fICHlieTCH BO3MOHIHOCTb10 BII3yaJIBEILIX na6mogengii sa meTaggH- 
Hecmam ge3Hem H o6pa3I(amH, a Talmo xopomeri saxyymHoil nnoTHocTaro. 

(15 a r. 5. 3acuepardeRTaasaaa yeTaaomta gaa aarpyaaa 'walla B aorrreibiep. 

B HouTeitHepax H3 cTexga mtpexc scgencTsHe En3Hoil TemnepaTypm Haas-
;Jaml npoSegeHm IICHISTaH101 npH TemnepaTypax go 500° K. 14cruzaTamin npH 
6onee BLICORKX TemnepaTypax nposoglianch B cTanbamx HonTeiblepax, npirgem 
oTmenema caegyloapite HegocTaTHH: a) He1303MOSEHOCTI, Ha6mogeHTA aa COCTOH-
HHOM 05pa3g0s H 3a HaaHnHem Hemm B HomeftHepe; 6) TpygHocTs Tonaoro 
onpegegeHHH saxyyma Hp' pa6ogilx TemnepaTypax. 

05pa3Hm B Bilge nposonox HJIH eTepnmeii ycTaHasallsanHcb Ha gepsHaTene 
B Hempe HoHTethiepa. ApMaTypa ;pH 3aHOJIHOHI131 ne3Hem KoHTerniepa II3 cTexga 
uHpexc noHa3aHa Ha 4nTr. 5. Raft gn51 CTOHJIIIHHISX, Tax H /via CTaRbEISIX HOH-
TeitHepos nprunean.acn caegykonudi nopiagox FIX aanagueHHn H nposegeHHH 
HCIIHTaHHL 

Jlosynnta c ,fIJAKHM a3oToM, noxa3aHHan Ha clinr. 5 cupasa, coegmineTcH 
C- saxyym-nacocom. Taxan me nosynuta, noHaaanHan cnesa, npucoegnaneTcH 

K emxocTH c apronom. KoHTetiriepta HOCHOJILKO paa npogysaioTcn aproHom H OT- 
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Hameaeaue 
Beca, % 

PesynxTaTm ocmoTpa noxepTliocTa x az:mama 
maxpoOoTorpaspail Marepaan 

TecDnou 
rparloHTH3Hposamunir 

JIOH 

Arapor 

PeaHHa THna 18007 
Pe3nHa Tiara 66-018 

Ac6ecToBaH THam, 
°RIM, anromHHHH 
HeiblOHOBaSI TIMai, 

CTeHno Trapertc 
Boar4pamoHoe creHno 
Maricoe mita() 
HaTypaarnuniti Haygyit 
Omics rorpicoHHH (Hepa-

mmra) 

HameHeHne gHeTa OT 6eaoro no gepHoro 
Jlentoe noresmemte OT CepOTO no gepaoro 

"'Hera 
143Ifell8HEfe "'Hem OT mum-impugner:10r° no 

geptIoro 
Minimum HametieHHH OTCyTOTByIOT 

HameneHHe HHeTa or aeaeHoro no aeneHo-
HaTo-6eaoro 

HameHemie mieTa OT 6eaoro ao gepHoro 
13111{11M131e H3neneHna OTCyTeTB3rIOT 

143111e11OHYle naora OT 6eaoro no IfOpYFIHeBOr0 

BilIffISILIe 113111eHeHlIff OTCYTCTBYIOT 

—9,7 
+0,1 

+3,2 

—1,1 

—15,7 
+2,6 

-27,8 
+0,2 
—0,2 
—0,1 
—1,8 
+0,5 

Marepaan Hamexenae Beca, 
MaTepmax 

Hameaerme xeca, 

131106er +15,5 ;Ream —0,1 
MoaH6nell +0,2 ManoyraepomicraH +0,2 
Holten'. +3,7 CTaab 
HHHoliear. X d-1,4 HepatarseromaH cram, 308 +0,4 
CTeJIJIIIT 25 —0,1 HepHtaBeromaa cram, 410 +0,02 

HpHamli +50,1 

II pamemaxx e. Pax o6paarkox — Ha mexx, aonoTa, maaraam, BoxiAPpama x Taxi-
Tana —me Bun maxxemea Ha xonTeitaepa (aexoTopme aa-aa mamma paamepox). 
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xamnalorcH gaH yganeHHH ItlIcnopoga. Henocpegmermo Hepeg aanonaeHHem 
gemem KoHrek'Hepm HaxyymHpyiorcsf go gaageHHH °Kozo 10 -6  atm pm. cm. HpH °TOM cHcTema o6orpeaaercH cHapyam gaH nonHoro o6e3rancrmaHHH. 3aTeM 
xoHrellEep aanowercH geaHem 113 amrry.am (caesa Hag HoHreiHepom). Amnyna 
paapyraaercH no Boageitcrimem BHemHero Hone BrAcogoii IracToTia. Howie 
gagrAmikoreit ontam Tpy6xa B HepxHeil qacTH RoarertHepa rrepexpLuaaercH 
H goureilHep repmeTH3HpyercH. AnH crexamniarx KoHreiniepos repmerHaagEH 
OCylHeCTBalleTCH ornamaHHem rpy6KH Tmcgopognoti ropengoil. ,11.11H meragam-
%Next= KoHreiftaepos rpy6xa o6modaercH H pacxnerrsmaercH B Harperom COCTOH-
HH11 go o6paaoHaHHH HaxyymHormomoro nepeamma. 3arem HoHreitHep c o6paa-
gom 11 HOEHAHHAI HeaHem Ha HpemH scraaramtift HomeigaercH B Hein C perynHpye-
moii Temneparypoii. 

PeayabTaTra nepHori H HTopoil cepHA HCIILITaHHrl. 1)033TJII,TaTLI 0111.1TOB npH 
H113101X TemnepaTypax merannos H HemerannoH HpHaegeHm B Ta6n. la H 6. 

Ta6.auua la 
BaHHHHe vapor' 'warm Ha paampunne mei-anal./ (afirgepanca 100 mac, 

TeMneparypa 575° K, naHneHHe Hapos 2 mac pm. cm.) 

Marepaan Hameaenxe 
Beca, % 

Peaynumamm ocmoTpa noxemolocra a amaxnaa. 
maxpoepomorpadma 

Holten', —0,10 Toamco noTepri 6necica 
HepataBeiontaH cTaar, 18/8 —0,25 Horepa 	6aecita 	rit 	HeiroTopoe 	Hammel'He 

gHeTa 
Hormel-WI cnegemmtii Hoar,- 

cjvam 
+0,34 He6oar,moe Hardener:me goeTa 

HHopokt —0,12 TOIIIRO noTepa 6necHa 
ManoyraeponscraH 	CT4JII, —0,04 He6oaLmor3 nHTTHHr 
AIIIOMIIIIIIII —0,76 Maori:rail 31:1031IFI H Hoppoarni. YHOC marepHana 

If 310}IfIfplICTaJIJIIITHaff 	Hoppoamr. 	IIIITTIIIII 
Men, —2,10 TcontaH "manna as nosepxtrocTH 
Cepe6pmunii npHnoct —0,32 He60.1ILIITOR 	IIIITTIMI. YBEII/dgeHlle TOJIIIIIIIILI 

0)11104M31101`0 CJI0J1 Ha noaepxnocra 
aannsa. +0,13 HIITTIIEW 

Ha ra6a. la HHAHo, rITO Tatxpom, inutega, HepHcaseloakaH cram, H sontotpam HogrtepateHm B03,aeifICTBH10 Hearm B caa6oil creneHH. 3Harmeasnoe BaHHHHe 
He311H Ha amomffurtft HamocrpHpyercH olmr. 6. Peayasrarm Hcamramaft Hemerag-
lloH HoHanumior, gdIH HHaxoremneparypHmx H30.11HT0p0B moryr IIIMIYIBMITE.- 
ca paa.airqHme cremaa. Ognaxo 113 HoncrpyHTHHHIAx coo6pamermii Heaeco-
o6pa3Hee HoronaaoHarb RepamHxy, Haripmmep OHHCI, a.110M11HHH. Hexoropme 
marepHanm, mle, Halt recto -foil H peaHria, HpeguogaragocL HcHogLaoHarb gJIH HpoHnagox H ynaorHenHil c H0p0TKBM cpoHom caym6m. 

,/i(pyrall rpynna MeTaa.30B HCLLTITLIBa.11aCb. BO Bropoil cepHH 011131TOB MpH 
6oHee gaHreaLHoil Bmgepame H HoinnneHmax Temueparypax (ra6a. 2). B 3THX 
IICHLITaHHFIX HprimeHaaHcb KoHreihiepla 113 Hepniaaelorgefi CTBEH. Peayabrarm 
3TH1C OHLITOB He BHOJIHe 	113-3a. 11060,1HESX HB31011Hit — o6paaoHaHnli cHaa- 
BOB C H113 NOR remneparypoit ILTIaBBeHHH 11 HaBEFIliff ItHCJI0pOyIa. B OBHCJIBX, 
cogepHcannuccH B o6paagax. Hocxogaxy o6paarkm HpH HCONTaHHxx pacuogara-
IIIICI, 6.11113E0 gpyr x gpyry, yxaaamime 11BaeHH11 aaTpygHsuor aHanua B.3111111H/1 
He31111 Ha xapaxreplicrux11 xoHxperHoro marepHaga. Oratchmaemme axcHepHmeH-
Thi npemge Bcero HoxaaagH BO3MOHMOCTb cynlecraelmoro HaaHmoaarpHalleHHH 
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Ta6nuua 16 

Hamm:re Hapos "warm Ha HemeTanaHgecHHe marepHaabi 
(Braneparita 100 mac, TemnepaTypa 480° K) 

Ta6mufa 2 

PeayJmram6 Oropoll cepHH Benham:a meTannorr 
(martepanca 450 mac Him 1275° K) 

marepliagoa, 113 Roropmx 1131"OTOBJ1eHLI geragH HCT0'1HHHa HOHOB. 1103TOMy 
Houle Hm6opa HaH6onee HepcnexrHaHmx marepnagoa Ha ocHoHe peayasTaroa 
ficHmraHHil OTaeab111,1X o 6paagoB genecoo6paaHo HposecrH g0110.TIMITeAbHble 
COMTE& gaH ogelma HaaHmoaarpHaHemnsis 11e31111 paaJIwIHNx meraanos, HCHOJIL- 

30BaHHISIC B IICTOr1H1111e HOHOB. 
AJI11 Bcex HcraaraImmx o6pa3HoH, nepeoncaemfbix H Ta6.H. 2, Honprema 

mHxpocDoTorpacDHHH. I4x HarieHHe Hp11B0,4111 H aaammm smHogam. Tax, HarEpH-
map, HO Ha6giogaercH aamerHoro HOpp03110HHOPO BO3AefICTBHH Ile31151 Ha MOJIH-

6Aea. OgHaHo gaHTeaLHaH magepHata npH BEICOHOR remneparype ripHaena x ero 
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pexpHeTannHaarpm npH6nH3rreasHo Ha 50%. Hoene Henamannii o6paarkoa Ha 

HH0611151 oTme‘meTea o6pa3oBaHHe ennasa HH0611H c megmo H noganeHHe Hop Ha 
110B0p1CHOCTH HH061111 BC.110,3CTBHe Hoppomm. CnnaH 1111HOHELI11, X Tame 110A-
aepHteH HOppO3HH, H ero 110BepXHOCTI, HOWIE) 1101114TaHHCI npRo6peTaeT ry6iTaTylo 
cTpyKTypy. Oco6emo aameTHan HOpHCTOCTI3 Hoene amitepaatH B like3HH arme-
qaeTea y Hp11,7AHH, HOTOpuft o6paayeT B 1(0311H ennama C 30.30TOM H me)bio. 

Peay.nbTaTm HenbrraHHit Hepncaamonkeii eTanH 308 noHaaasm Ha cf)nr. 7. 
IlepHme nHTHa Ha o6paage Ao HCILTATB1111/71 yHaamnaloT Ha HmeoHoe cogepHtaHlle 
yrnepoga. Hoene HclmITaHHi Ha pomp/0300TH o6paana o6HapynomaxoTcH OHM-

nal, a Ha rpaHHHax aepeH—H4p6Hgm. Ho-HHAHmomy, npH TemnepaTypax 700-
1000° K Hap6rEgm OCTHIOTCH Ha rpayamax aepeH, Tao HpHBOJAHT H yeHneHrno 
HoppoaHH. 

Pe3yabTami TpeTbeil cepaH HCHMTaHlell. B COOTBeTCTBER C peaynsTaTamH 
npegmeeTayxonmx HCIELITaHHil H C rieTom Tpe6oBaHrul x maTepHanam HCTORHHIta 

HOHOB g.351 gam:alert:unix HenbmaHHA 6maH ma6paam enegympe maTepHanm: 

Ma'replan 
9PdHprepa 

Hascmpylautomme 
maTepwarna 

..., 
11p0BOAHHICH H3071FITOINI 

Bonacbpam 
MoanOen 

IInanma 

1-1gxena 
Hepntageionkan 

c.rana 410 

Mega Ounca amorm- 
HRH 

KaH noHaaanll npegbigynkHe HenmTainta B neaHH, magi, He HBHHHTCH nep-
eneRTHBHMM bfaTepHanom. Ana pa6oTm B yen0BHHX BLICORHS TemnepaTyp 
Bo3monma aameHa ee nnaTHnoii. 

,TaH Hantgoro H3 Henurbmaemmx maTepHanoH 6m.no nogroTommeHo, oratrokeno, 
o6mepeHo H TukaTeaLHo Baaemeno no 4 o6pa3Ika. OgHa H3 o6paagoa nogriepran-
en meTannorpacinrlecHomy HeenegoBaHmo go HenhrranHii. OeTaamme 3 o6pauka 
nomernanHcL B oTgenbnme cough' H3 nmoro Haapna. Coeygm aannaanxes ne3H-
em 97%-H011 RHCTOTLI, BaHyymHposanfieb, repmenrano aaHromaanneb H paagenn-
JIIICh Ha TpH rpynum — gag Henbrramril npH 520, 770 H 1270° K B TegenHe 
200 =tax. PeayabTaTta HeabrraHHA nognsepgHnH xoporaylo eToitHoeTs Boar4pama, 
monn6geHa H ORHCH amomHHHH. Bee Howreitnepm, narpeaaamHeca go 1270° K, 
paapymHaHeb. IIpH 770° K a Howrefutepax samerieHm oTgenaHme TpeIIWHiJ. 
HoaTomy BO3M0H010, 11TO oTmeReHnoe HamelleHme gHeTa nnaTHHm, HHHOZIH H Hep-
Hcaamornei email o6ycnosneHo OHHCSIeHHOM o6paagoa aTmoaDepsiam Boagyxom. 

Ana Beex o6paanon, HCHLITaHHIAX npH 520° K, HoppontoHHoe BoageiteTaHe 
gems! OTCyTCTByeT. B Ta6a. 3 npmegeHm peayabTana meTannorpacinTgeeHoro 
aHanHaa (gacTmo 6aaHpylorquecH Ha mygeHHE mmtpo4 oTorpa(mit) H gaHnme no 
n3MeHeHrno Baca [31. 

BbleOubt no noppoauonnux ucnumanustat 

Pe3yabTaTm OMICaHHISIC same HOpp03110HHLIX HenbmaHHit, a TaH7He HCHLITa- 

HHA DminTepos 110 Em60py maTepHanoa IIO3BOJIHIOT egenaTs enegyionkHe amnogis: 
1. Bo Bcex enplasix Bonqppam H monH6geH oxasanHes yeToligHammil 

Hoppoallonnomy BoagetieTamo Ike31111. OgHaHo npH abaci:aunt TemnepaTypax 
Ha6.7mogaeTca pexpmeTanaHaanHH maTepHana, enHataiolgaa ero upormeTs. Tan 
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Ta6auqa 3 

PeayabTami mpeTLeft cepnll xoppoanoEunax nenuxannit B napax meaun 
(inapepaexa 200 v,ac npn 520 n 770° K) 

MaTepaan Tentaepa- 
Typo., °K 

Hameaeame 
Beca. 

ma/c.a2  Hpamegaima 

Meg'. 520 +0,12 OTmellenm BRIMOHeHHH ORITCHOB B llcxognom 
maxepaage. Hoene ncumTallak o6paaem no- 
'Tarr nlleincoil. B megll IlOpECTOCTH HOT, CO-

xpainumcb ORTICJIM 
770 +0,44 ORTICJIM OTcyTeTspoT.IlopliCTOCTT. megn 

IInalania 520 +0,29 BlITTEMMe HOMeHeHITH oTcyxcxayiox 
770 —38,6 llopkrenth 	nosepxnocnimii 	naafi 	TOJIIETHHOff 

0,02 	Atm. 	Mellmpllexagallzaall 	Roppoellll 
OTCyTCTIlyOT 

Boa4pam 520 —0,02 
770 —0,05 

Mona5gen 520 0 Flamenellnk lleT 
770 +0,07 

IBHHenb 520 d-0,06 
770 +0,12 Haelllla 	(10-BHAHMObly, 	°RECT.). 	Niftnimpll- 

exaggiamall xoppoellll oxoyxcTayex 
Ilepllmaelo- 520 —0,07 Hamellennil HOT 

'gag cTags 
770 +1,76 IIgenlla (no-allgnmomy, ORHCO. Mellacpllexan-

nllmallHoppoellll oxcyTexayar 
ORHCE 	&inn- 520 --0,06 

MHHHH 770 +0,02 1 143MeHeHH4 HOT 

gag pegpgeTanagaogaggmit maTepgan B MeahIIIeh cTeneHH cnoco6eg Bugepacg-
Baui agatigTenbume Harpy3xH, xapagTepgme gag nepgoga Bmgoga geTaTenB-
nor° anuapaTa Ha op6gTy, npegeTaBageTeg gezecoo6pa3rthim He nogBepram. 
HCTORMIK HOHOB soageirengno BLICOMIX TemnepaTyp go magoga Ha op6Trry. 

2. MegB H aglomgngii ne moryT 6mTB pegomeggoBagm Win FICHWIE30BaHnnt 
6e3 3DIEVITHIJX nogpangil. 

3. MeTanam H CIInaBEI g0g7itHEI 6EITE CB060,1AHLI OT 	 OICHCBOB, 
4. IlgaTimoBla npgnoit" cogmecTgm c geagem. Oggago npg Bmgepgme o6paa-

ga 113 ngannua B aTMoc4epe Ie3Hg o6gapy7Kego auaggreaLtoe ymensmegge 
ero Beta. BO3MOIEHO, rITO DTO cBgaago C oggcgeggem aTmoccDepgmm Boagyxom. 
Onpegegengme BmBogm 0 CTOthOCTH 11.33.THH1.1 MOT 611Th cgenagm TOBBKO nocge 
gonoarHTeamI,IX HCHLITaHllit, Heo6Xoggmm% Tamge g.7151 nepsgasemneft clung 
410 H HILReBB. CaegyeT OTMeTHTb, OgHaHO,iITo HHIte.31, H ero engem, a TaKme 

gepgtaBelomag eTant, yenenino upgageggageB B gagecTse agemenTon CHCTMM 
nogarig upg TemnepaTypax go 600° K. aTH anemewm nepeg genbrrangem Trga - 
TegbH0 OrIHBABBHCB. 

5. ORRCL amomllakm, no-maggmomy, COBMeCTHMa C geagem gO TemnepaTy-
pm 770° K. Ilpg HCHOBb3OBDHHH ee B galiecTse gaoggTopa geo6xogomm 06131,1111.1e• 
Mephi npegooTopogolocTo HpOTHB ocamgeggg geagg Ha HOBOWEROOTH. 

6. Ilposegeggme HCILLITDHHH ne SIBBFHOTCH OROHrlaTeBbHIAMH H goagons 6mTB. 
npogoamegm. 

BBEgy TpyggocTeii, o6yegoBgenu1Ix BEICOKOrl aRTHBHOCTE.10 geagg, pegomeg-
gyeTcg caegyionkag meToggga gcranaggil: 
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Peafowl 
TennoTa 

o6paaosauxo, 
nisanimme 

Become 
ovioraenee 1 ), % 

3CsF+A1 	AIF3+3Cs 69,7 80 
6CsF+A1-->Cs 3A1F6 +3Cs _30,02) 40 
2CsC1+Mg—>-C12 +2Cs • 53,6 72 
2CsC1+Ca--).2Cs+CaC12 —17,0 70 
2CsCI -1--CaH2  --)-2Cs+CaC12+H 2  —62,1 70 

1) Bec'uonymmoro geana, oTsecesamil n cymbiapnomy samamomy secy pcaresms 
ups se6onmrost sa6serxe socclasonsTem, 

2) ApClye COOTBeTCTBYeT 81430TepbalgeCEOR peaRinn. 

Hcane8oeaxms anezmpocmamuttecrsux aeueameneii 	 351 352 I'. Memoauxa u o6opyaoeaxue 

   

a. HpH HCHIITaHIDIX 	 maTepHaaoa HoHTeiglep (Tpy6Ka) goamea 
H3rOTOBJIHTLCH HE Toro me maTepHaaa, 	II o6paaeg. Hoene sartormeHHH napa- 
MB geaHH Tpy6Ka goancHa 61aTs repmeTHtmo aaHplaTa (aH60, ecru DT° BO3M051010, 
aaaaperm) B Baltyyme Elm B aTmoccirepe HHepTHoro rasa, cao6ogHoro OT HpHraeceti 
HHcnopoga. 110C.TIe 3TOPO Tpy6Ka gOJDRHa magepalHaaTocH sal:LanHoe apersH B TIE .111 
c HHepTHei aTmoccDepoil TaHme 6ea HpHmeceift ete.gopoga. 

6. ,I-1.gH masmneHHH osammoro aarpHaHeHHH o6pa3lga HE acex maTepHaaos, 
HpegHasHatiebunax gaff IICH0JIb3OBEHHH B cHeTeme THITEHHH HOHOB, 
goaamm ycTemaamaTocH B HoHTeitHep 13 cTelHoro K Hese) maTepHana. ATE 
aTOII germ Hp"'roam' Boaral)pam H monH6geH. gaaee, Het onHcaHo B H. „a", aeo6- 
xogHmo aarpyetTo ROHT011110p Homo", repmeTH3HpoaaTo ero H HpooecTH 
TERM!. 

B. Pe357.7IbTETLI HCHLITEHHil AOJDRHfil BRJIIVIETI3 H3MepeHHE paanocTelL aecoa, 
Hecnegoaamg" mmtpostoTorpadmg, a TaHate peHTreEorpagnomeHgg aHanHa. 

HOHYTIEHHE ItE3H31 HEHOCPEACTBEHHO HA JIBTATEJILHOM AI HIAPATE 

gas' Hocmtmeexilx annapaTos c gJHTenraaIM pecypcoM HcenaTeam:to coaga-
"me HaH6oaee HpocTog eIrcTembi Hogarnt pa6o‘lero Tena. B HacTosimee apemH 
Hese', Halt "manila°, xpaHHTeH B CTORJIEHHIAX amuyaax, repmeTH3Hpyemmx 
o6banHo HpH Betyyme 10-3  Xat pm. cm. IlpH HCHOJI1,30BEHHH He3H31 ;VIE HOHHOTO 
HCTOMIHRE. amnyny Heo6xogHmo TroaTeasHo BROCTII B cHeTemy H aaTem 
B BaHyyme paa6HTo ee. Ha HposegeHHe BTHX onepagei aaTpalumaeTcH sHarmTe.nb-
Hoe aperaH. 06pameHHe c gemem Tpe6yeT HOCTOHHHOR OCT0p0MHOCTH, Tait Halt 
off pearHpyeT c aosgyxom, 6iacTpo o6pa3ysi ORHCb, a 3aTeM nmpaT OKICH. Peax- 
WM HOERR C pm:Lom BeigecTB HpoRcxogHT CO B3pLIBOM. HC/I0ab3OBEHHO B ROCMH- 
.1eclutx anuapaTax amuya c sItHAIMM gemem, HoTowle pas6eamTcH rapH Homoroll 
cuegHaaoHoro mexartHaecHoro yeTpokeTaa, Hegeaecoo6paaHo. Boni°HcHo xpa-
Hernae repmenumax meTaammecHHx HonTemepax, ogHospemeHHo 
caymanLux g.1151 ero HcHapeHHH. OgnaHo Heo6xogHmocTo yga.geHHH HHcaopoga 
B HammHorx yCJIOBRHX H 3EIRHTLI HoHTenHepa OT Hoppoaer "[pH gJIHTOJILHOM 
xpaHeHHH aaTpygeleT "[pewHeHme 3TOPO cuoco6a. 

TITo6la ynpocTitTo o6pameHHe C meTannmeceux gentem, ero sarpysity H xpa-
Heinle, &Gra pa3pa6oTaHa Hporpamma sHcHepHmeHToa Ho , rwaygeHmo gems' 
HeuocpegeTaeHno Ha aeTaTenoHom annapaTe. I43 cmeceil paanlagmax condi Ike3HE 
C BOCCTEHOBHTOJIOM Hp"' Harpeae go Heo6xognmok Temnepa.Typoi ribicao6oHigaeTesi 
meTanemecHei Hese'. Pearemla gOIDEHLI ygoaaeTaopsiTo caegymo(Im Tpe6o-
Barmm: 

a) gasaerme Hapos COJIII gesHH, BOCCTEHOBHTOJIE H HpogyHros pealcgml 
(sa HotaioneHHem camoro gesHH) gOJIMHO 6aITb HacToamto HHERIEM, 
HcHalogaaoco aameTHoe aarpaaHeHHe He3M1 HgH pa6Ineft TemnepaType; 

6) He T(0.7131{310 6raTo HpHmeceft HHcaopoga H a.narH; 
B) pearHpylomme oemecTaa H upogyxna peaxgma He ;wassail,' rompeacgam 

maTepHama annapaTa (HanpHmep, BoageticTaHe aogopoga HpimogHT x oxpyrmH-
aaHmo HeHoTopbtx maTepHanoa). 

HegocTaTHom cucTemm C rroarienHem gee's' Ha neTaTeabHom amaapaTe 
SIBJIHOTCH nolloaHHTeamamit Bee BOCCTEHOMITOJIH B HeHenoabayemorx HpogyHTos 
peaRget. 3TO yeyry6aFleT HOO6xogiaaviocm ma6opa ECIRDORTIEBHISIC peaRge. 
HeHoToprae Boaraommae peamum HpHaegeHm B Ta6a. 4. Bee OHH go.namm Hpoao-
MULCH HpH gaageHHH He 6oabme 10 -5  dliat pm. cm. Pearenria gOJIHMES ynoTpe6- 
JUITLCA B Bilge TOHKO pasmealiqemmx H T/RETOJIBHO cmemaHmax Hopormcoa. 
CaoileTaa psiga peareHTos H HpogyHToa peaHHHH upegcTaanema B Ta6JI. 5. 
PeaHILHH xaopliga Re3HE C Haab"(Hem HposepeHa sHenepHmeHTaamo. Kai" Holm-
aaHo B Ta6a. 4, TeopenmecHe Bee B0cCTaB0BneHHOPO gents" morHeT COCTEB.TIFITI, 
upH nog peaegm 70% Ha -ganbuoro Seca peanapporgHx BemecTa. PeaHHHH 

Ta6.auua 4 

XRmagecune peaRgun c CORAbill RealiR 

Ta6Auuct ,5 

41Reageeame coolicTea peareuron H ripogyeroe peaermfi soceraHosaeuran Remo ,' 

MaTepnan Monesynop- 
salft BCC 

T Ha , 
°C 

T min, 
°C 

Ymomml 
sec, 
elem3 

ge3t& 	  132,91 28,5 670 1,873 
Xnopgg gesen 	  168,37 646 1290 3,97 
Hap6ogar geagg 	  325,83 610 — — 
tDTopliexug aesgil 	  151,91 684 1250 3,586 
Ana:Am:ait 	  26,97 659,7 2057 2,702 
(prep:MI.1AI 	OXBOWIHR2 	  83,97 1040 — 3,07 
Mar  	 24,32 651 1107 1,74 
Xnopaerref maragii 	  95,23 708 1412 2,316 
Oggor, marmite 	  40,32 2800 — 3,58 
Hanaggit 	  40,08 842 1240 1,55 
XJIpKcxalt ganbrutik 	  110,99 772 1600 2,512 
ragrom Eanuola 	  42,10 —600 — 1,7 
Yrnepog (amopcbamii) 	  12,01 2550 — 4,78 

HpoaogHaaco caegymmum o6pa3om. Tpauyalipoaamnaisi meTanemecHer Haas- 
H Hopomox xaopHga gemul emennmaanco B aaelananHco B Hmtenemail THrego, 

HoTopraii HomemaacH aHyTpo BaxyyraHet Hamepol H HarpebtancH IrponycHaHHem 
‘lepes Hero saexTpsmecHoro Teta. Hag THrnem yeTanaaamiagaco BorHyTaH xoaog-
Has' nosynnta, rge HougeHcHposancH "meat, o6paaylomeicH Hp"( peaRhJHB. IlpH 
oTHamte Hamepa HecHoamto paa upogynanaco aproHom gaH ygagem Hs Hee 
Boagyxa. HarpeB THLTDI HaqHHaacH "[pH gaaaeHHH 0,9 • 10-4  mai pm. cm. 
rony6oil HaneT Ha aoayonte, emmeTenocTayongHia o Hanaae peaHHHH, Hosn'asin-
cH Hp" TemnepaType 630 °  C. IlpH nansHerimem HarpeBe Tornmama HaneTa yaeall-
nzaaaacs. HarpeB HpogoamaacH go 915 °  C, Hoene nero TOR oTHnio=macH H IIpH 
BaHyyme 0,2 XX pm. cm. THreas oxnancgancH. 

OTJIWROIDISI geam" Ha6aloganHer. Toamco Ha cTeHHax aosymicH H He o6Hapy-
M-113aalleb B Haerx-as60 gpyrHx mecTax Hameln'. ilepes 17 'sac Hoene oxnaHcne-
HHI Hameln.' C THraera B aepxHert =mum swap:HRH Hosnmaaco mHpoHas" °elms 
Honoca, setnnammasi 3/4  ee riOarepxHOcTH. OcTanomae otaomeels" 6blaH cepe- 
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6pHcToro IkBeTa. B BamyymHylo mamepy MaHLIMH nopnwHmH BBO/AHHCH BaaHandl 
Boagyx. Cepan Hama, OTHOHSOHH11 nocreneHno no6eneaa, cepe6pHcTaH eTaaa 
mopll‘meBoil, aaTem )HeaToti 1I , Haxonen, opaymeBo-mpacHoil. Hoene Toro Kam 
gaBaeHlle B mamepe eTaao pawl° aTmoccDepHomy, noByrama &Ana HaBaeHena Ha 
Hee H oemoTpeHa. 13HyTpH aosyrnmH o6Hapymema HenpepmBHue Hoasna oTame-
unit. IABOT Hx (or }Taff K meaTpy) 6Hta 6e.HLI13, roay6mm, cepum, opammeamm, 
cHoBa cepram, rony6ram, cepan&, cepoBaTo-6eamm co ena6ram opammesum OTTOH-
Rom, cepaIM, rony6Tam H omoao geHTpa — cageTaHHem ceporo, rony6oro, ROpHH-
ROBOT° H opaHmieBoro. 3TH gaeza COOTBOTCTBylOT ompacme paaaHrmax OICHCHOB 
neaHH [31. 

Jlosynima 61ana BrAcTaBaeHa Ha ompuTbdi Boagyx (B nacmypmail TkeHT, C goat-
gem H TyManoM). HpH nonaaaHHH B.HaTH OTHOHCOHHH CT3MOBILHHCb 6eaumH, 
oTcTaBaaH OT CTOHOR H naganil Ha gH0 HOBy1HICH. B TelleHHe 6 lux Bee TBepasie 
OTHOHieHHH CTaHH H01,11KB3411. 71-tHJAKOCTL (rHapaT ORHCH 6arna cmLna 
B mepHylo moa6y emmoendo 1 A. THTpOBaHHe nomaaaao, vro B peayarraa're peam-
gHH BLIAOHHHOCL 2,358 e gem's! BMOCTO 2,66 e HO pacHeTy. aC)TeKTHBHOCTL peam-
14111, TaICHM o6pa3om, COCTaBHH.Ha 89%. OTClOga HOC HO3HH, oTnecemnail K Ha-
HaaLHomy Becy peareHToB, paBeH 62%. 

Peayarraanil amenepHmeHToB noHaamBaloT BO3MOHCHOCTL pereHeparom HO3HH 
HenoepegcTBeHHo Ha neTaTeaLHom annapaTe. HonwlecTso BmaeninanerocH Hamm 
6.71H3K0 K TeoperHaecmomy. 

,LkanLHeilnome HcenegoBaHHH nenecoo6paaHo npoBogHTL B cnegypainllx 
HanpaBaeHHHx: 

a) amcnepHmeHTaahHoe mayaeHHe pawn:mama ammiTHecmHx peamIHR c rkeni:ao 
noayHerma maHcHmaahHoro Baca neaHH, oTHeceHHoro Becy pearewroB; 

6) npoBepita naH6onee nepeneRTHBHiax pealamit npH HCHOSIL30BaHHH 
nonyHermoro neaHH B cHcreme nogarm, riTo noaBoakrr onpeaeamm Barnum cno- 
co6a 110.11”ORKH 1(03H51 Ha DOOKTEIBHOCTI, HOHH3a1(HH; 

B) aHaalla BecoBBrx xapamTepHcnut cHeTem c genmo cpasHeHHH Beca BOC-
cTaaosaTeaeft H HOTICHOHbayemmx upogyaToB peaxrum C o6ecnoaeanram* BecoM 
apyrrix cncTeM noikaHH. 

3A1C.1110 11EHHE 

PeayahTam amcnepHmenTanbabtx HecnegoBaHHil 1103BO1Ta1)T CgeHaTb cne-
gylonme BtaBoma. CoemnieHHe amerTepa HOHOB C cHcTemoti noaaaH napoB Ike3HH 
MOMOT Hp0113BO5kHTLCH HafEKOil gHCTIAMH meTannamH C Bracomoift TemnepaTypok 
naaBaenHH, Haupllmep nnammolt. Ilpn 6oaee BMCOKHX pa6oamc TemnepaTypax 
amHTTepa Heo6xoaHmo pacemarpeTs H 113y11HTI, aHenepHmeHmabHo BO3MOHCHOCTL 
HCH0J11,30BaHHH AIM nalimH HH06HH H HpHJAHH. PHT(OM npeHmyn-weTB o6aagaeT 
mama cnexaHHH nopHcToro amHTTepa B mopnyee Ha Toro Hie maTepHaaa. 

K0ppO3H0EHLIO HCHLITHHHH maTepHanos amHTTepa, H3OHHHH0HHLIX H KOH-
CTpyKHHOHHLIX maTepHanOB OCHWEHHIOTCH ammHHecitoil aKTHBHOCTMO Ike3HH 
H TpyikHocTmo nposeaeHHH aJIHTeJlbuhuc BiscoHozemnepaTypmax HensuraHet 
B yeaommx, xapamTepmax gaH pa6oTIA anewrpocraTHHeemmx aBliraTeammix 
yeTpoileTB B HoemnHeemom npocTpaucTBe. OgHamo monTefolepnme HCHLITHHHH 
o6pa3rkoB cimaareaLcmyloT 0 moppoanoHnoil CTO1KOCTH BonLcivama H moa16ge-
Ha B aTmoecIpepe Hearn'. IlpH IICHLITaHHH Heel-mamma o6paanoB B o6mkem momeft-
nape oTmeHaarcH BaallmoaarpHaHeHHe maTepHanoB. 

06pankeHHe C HulaHomeTaaawiecimm neaHem Tpe6yeT oc06Lix mep npeao-
CTOpOHMOCTII. B CBH3H C DTHM 6bIH HecaegoBaH cnoco6 nonyHeHHH He3HH H3 ero 
condi, yeTpaHmoinHit Heo6xogiumocTi. BamyymHpoBaHHH eHeTemia nogatm Ha 
aemne H Hp/ BIABoae Ha op6HTy. BoamomeH wig peammil o6pa3oBaHHH HO3HH. 
PeayaLTana aHcnepHmeHTaarranix HccneaoBaHHti peamnHE xaopHaa He3HH C Raab-
gHem 6.11H31111 K TeopeTHHecmHm. 
23 3atta3 N 48  

354 	 F. Memoauxa u o6opy0ocanue 

011HCHHHED3 Galore amcnepHmeHTLI HOHO3H121 ,AHH pa3BHTHH MOTOX(OB HcHSITa-
HEE gHfl HamonneHHH Hcxogmax gamma, onpveamonmx Ham6onee nepenem-
THBHme o6nacTH aaasHerunnx mccnegoBasHrt. noenegmax HBJIHOTCH coaga-
Hrie KOMMKTHOTO HHageamoro HCTOITHHIta HOHOB ang aaemTpocTaTmecmoro aBH-
raTeaLHoro yeTpoilcTBa. B COOTBOTCTBHH C nonylemnimH peayabTaTama K HCTOTI-
HHRy HOHOB AOJIHCHLI npeawnsaHTscH caeaylonkne Tpe6oBaHHH: 

a) coeammeHHe amHTTepa C cHeTemoil nogaHR napoB pa6oHero Tana goaHme. 
Hp0H3BOAHTLCH BaEKOE ,ITECTLIMH BracomoTemnepaTypHumH meTanaamH — naam-
Holt, HHo6Hem HJIH Hpnamem. BO3MOHCHO Tamme cnemaHHe amHTTepa B mopuyce 
H3 TOT° Hte maTepHaaa; 

6) maTepHaam amHTTepa, moHeTpymnHomme H HaoalippormHe maTepHaam 
AOHHIHM nposepHTLcH Ha CTOilKOCTI3 B geaHH B TeHeHHe AJIIITaTILHOPO BpeMenH. 
Heo6xognmia Ham HCHISTOHHH oTikenamax o6paanoB, Tam H col:mamma HX HUM-
TaHHH gag oupageaeHHH B3aHMHOTO aarpaaHeHHH; 

B) pa60Hee Te.110 momeT xpaHHTLeH B !CHAO COHH, H3 moTopoil npll neo6xogx-
MOCTH noarmeTcH B ATOM cayHae HOT Heo6xoaHmocTH B BamyymEpoBaHHH 
emmoczek, B HoTopmx xpamitTcH pa6oHee WHO. 
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&roomy:Jim 

10 -1  
38Z 

261 

10 -2  cp.. 

10 -j 
1,0 

Paauye AW71,117/7,Rp08, MKM 

€1) r r. 1. Teopenamecaaa aBBHCBDIOCTI3 pacxoga gamin or pap,zyca nop 
gan BonLcbpamoeoft HaaCTHEMI TOILEHHHOrl 

Pa6osee Teno C.s; Ap = iAtm pm. cm. 

10-2  

to -3  
1,9-1  

Mazucaipano aananHeHap 
11120/7640177611; toonam 3-xodosod luianam 

Hacocy 

AHCOCI3Y31451 H 140H14304,1451 14e31451 Ha nopmcrom 
Bonbcppame 

0. H. Xac.ntan 

Ha OCHOBe peayasTaTon HORSITBEHrt Tpex o6paagoe paccmaTpnaaeTca npnmennmocTs. 
nopaomix maTepnanoe B HCTO°IHBHaX monon Toenommax meTaanos. XaparrepncTuan o6paa- 
non mccaegonaTura IIpi TemnepaTypar ;ko 1600°.K. Onpegenerus cnopocTu 

HHOyallll rearm H aproua B peamme cao6ognomonemyaapnoro Tegenna. 
11pn TemnepaTypar, menhninx TemnepaTypm cnemannm, pacxon nponopnnonanen T -1/2 . 05nappmeno nenenne cTapennn cnewnnoro Boamlapama. Megnennoe ynealmenne pacxoga co apemenem H o6paaonanne TpexgaH nocne pa6omi npn Temneparypax name TemnepaTypaz cueRarma B nexcrropoil crenemm orpararanaaarr B03110HCHOCTH npnmenennn mCcaegOaaani maTepnaaoa. 
Hamepeman pacxorpa ileum npn IIHOTHOCTBX Toma necmonsmnx crown mrcilc.44 2  coraa-cyloTcm c ikarnimmn Tap11pm:um Ha Taman. Ymenmnenne pacxogon H0 cpannerano c Tapmponaotio 

Ha rearm Txpn 6onsmax nnolsocTax TOKa, no-BnAmmomy, o6yca0naen0 mnrpanneft Twang. 1 
TemnepaTypax amine 1500° K moaeayncipiromy HOTOHy ontegaloT naoTnoorn Tram JSd 3 .ma/c.0. Bpema pa6oTm namcgoro Ha HCHLITLIBBBEHHXCH nopncTmx maTepnanos irpeammaao 30 =lac. 

31ICHEPIIMEHTLI IIO JIHOMY3IM HHEPTHOTO FA3A II TAPHPOBKA 
IIOPIICTMX HJIACTHH 

grnix1y3nm raaa ,lepea nopncTraii maTepnaa oupegeameTcm caegylorgrumn 
mearranriamm: gmameTpom, manna B ‘111C.110M nop, TemnepaTypoii, aTOMEILINI mecom ram n nepenagom gamaeamm. Boamonana TpB perm:ma Teaerima: 

1. 131,13KFICI ICOTOK. Cpegnmft cno60ginali npo6er monexya ra3a man no cpan-Realm C gHamerpom hop. 11pH ymeHaraem gaamerpa Hop B CHMICBEIKK maw-rearm B513KIfit noTon nepexonnT B Teaenme co croaaLmermem B aaTem B c3o6ognomoneny-napiamit IIOTOK. 
2. lipn cmo6ognomonenynapnom IIOTORO CPeAM151 gamma cno6ognoro npo6e-ra upeSocxognT gmameTp nop. 
3. Hpn pa3Mepax flop, cparmanmsxx co cpegnefr gamnoit cmo6o7 noro npo6era 

B agcop6HposaHHoit anomie raaa, pacxog B norrepxnocTnom noTone CTBHOBIITCSI Toro ;me nopmgna, -aTo B B cmo6ognomoaenyampnom. 
Paexog 'aepea nopucTsill maTepnaa 3aBHCIIT OT pa3mepom B cDopmac aepen, FIX HaaHmopacHogonteHHH B rograHHEI IInaCTBH . Ong nmanngpnaecnnx manila-.aapom c npyrnhum nonepeanum ceaennem rpannna nepexoga OT cao6ogHomoge-HynHpHoro K B113KOMy TIOTOKy CM13BIEB C gmameTpom KaHaBOB; o6aacTb cmo6og- nomonenyampnoro noTona onpegeaaeTca Tarone Anlimoil narrana. Ono-wires:ma cfropmm nonepermoro ceaenlim nop OT 'Tyra, IIX HpHHHarta m paannaaaa Haor-HOCTI, B3a1IMH01"0 pacnonornernm aepen 3aTpygnsnoT yeTanomnenme CM1311 pacxoga c napameTpamn oopaana. liaoTnocTh pacHogomeHHH aepea BAMIBT Ha pacxog; aro HpommHercH oco6er[Ho aamerHo Hpa 6OBBIMIX Haoragax HosepxHocrn cmap-KB. Hpn OTCyTCTBIIII ge4ropmannn nawnagh maammnoro nonTartra c(Pepriaeacnx 

aepen apeammaalino maaa. Ho3Tomy ?donor° nonaraTa, gTO a(jR4eiT nnornocTm 
coegnnennn Tannx 3epeci nperre6peammo man. Cdrepnaecnme aepna ogmnarcomoro 
pagnyca moryr 614Ts yawners! pannnansim o6panom. B 

3aBlICHMOCTI1 OT B3aICK- 

356 	 1'. Memo0uxa u o6opyaoeaBue  

noro pacnonornenna aepen o6sem nop paces 48, 38 man 26%. 344enTrimnam 
ilansta nop Tamice 3aBBCHT OT pacnonornenna aepeH. npn o6a,eme nap, cocTasna-

. 

ma w& 48%, acimiaenTrnman anima parma Toannme o6paana. C ymeanienmem 
IMOTHOCTII BCDC4ORTHBHM1 BKKlia Bop yrieHaimaaercH. ARBBOrK.THEIM o6pa- 
mom cpegnee uonepeamoe ce‘leane nannnaapom 3aBISCHT OT paguyca aeperi [11. 

MaHomempia 
Man -Ilea& 

I) H r. 2. CxeMa namepeang Aingyanonnoro pacroga. 

Ha Orr. 1 nona3ana Teopenraecnaa aamncnmocTs pacxoga ne3ma (a/c.m 2) OT 

'pagnyca nannaampom. Ana 3agannoti naolnagn pacxoi(nponoproaonanen pagmy-
'icy Hop. Toammula paccmaTpnmammeroca o6paaua 1. .m.m, nepenag gan.aenHa 
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7 /40 240 

425 

424 

422 

1 420 

418 

416' 

1?14,  

• 412 

• gill 

• 408 

408 

2 	.7 4 S 
Artiamen3ongo, MXM 

Oar. 3. OnfocirrearAloeRHCRO oTBependi paanaomax ARamexpors. 
06paaar F-2; . rtoxtcneT gag' ropodonTanbooro oanpaoneaxo B IIROCROCTB o6pasga; Ana Berrnmarnmoro Hanpaoneann B IIuOCEOCTM o6paaga; L Ana ropsacurranbaoro tianpaBneaRa B ceoeHom 06paaga; 0 Ana BepTxganagoro nanpasnemisr B ceoeuoil o6paa- 

ga; X cpemEree cramcnioecxoe aEraoeHoe gag Bees HanpaBneEmit. 

404 

402 

400 44 45 47 1,0 

4311r. 4. 3aBlimmocTs pacxoAa realm sepea minima° B0n4pamoBme shumepla 
OT TemnepaTypm *amp, (no6omomoaexyagpRoe Te‘lerme). 

— — — o6pasell C-1; — 06pang 

40 3 
 Teornepamypa cepaatta, ° K 

Aufwfiyauo u uoutzsaqua ?must ;la eo.47,95paAte 	 357 

XX pm. cm. HpH Ha1160nea IIHOTH011 ynaHoHne 3epan IMOTHOCTI. Tona 10 Ata/c.uz 
cooTHeTcTeyeT pasHycy nanHaaHpos ' 2 xxx H pasHycy aepea — 2,5 
,IlaliMale HO sHcHwaHu ups )pyrex Hoacisirypammx aepeH 011y6JIHROBBHIA 
B pa6oTax [2, 3]. 

Haateperiug Ou960yauounotx nomotioa 

klamepeHns pacxosou nps nepenagax saaaeHHH nopssna 1 .asps pm. cm. 
Hp0BOAHHHCI, C HOMOIHMO cHCTeMM, nonaaarmoit Ha (()Hr. 2. ClicTema COCTOHT Ha 
ussImaTopa nepeuasa saaaeHus, cocysa c raaoM, HroavlaToro naanaHa, sHyx 
maHomeTpoa Max-Jleosa no 06e1m cTopoHam nopHcToft saacTuRbz H Tpy6oupoHo-
sou, cHsausaiom;sx cKCTeMy c oTHaHHalissum ycTporicTaom. AaBJleame rasa 
nepen unacTHHoli peryaHpyeTcs Hroal,gamtm saaraHom. HoauRecTuo raaa, 
npoTesaionkero nepea uopHcTuit maTepHaa, npoHopnHoHaahHo oftemy cocysa 
• paaHocTH yposHeit B Tpy6se HaslisaTopa. ECJIH sTetieHue canna aTmoccpepHoe 
sameHne coxpaHseTcs Hemamemulm, HeamsHa ero Ha nosaaaHHH npH6opou He 
HaHHeT. 3scneplimeHTLI upoHosHaHci, Ha realm H aproHe. 

FibTJIH HCHLITHHIS TpH Tsna o6paagoa Ha nopHcToro BoaDtpama (Ta6a. 1). 

HopaCTbdi CHegenifigii soabcppam 
	Ta6ititzia 1 

odpaaeit Tonnuma, 
MA 

PaaMep aepea, 
MICAt 

HOPHCTOCTb, 
% 

TemuepaTypa 
cnexamm, IK 

`1  '7'  
rr., PT,

 c.) a.
 0
. 0

. 

1,27 4,0-5,0 42 1700 
0,76 4,0-5,0. 42 1700 
2,65 6,0-7,0 . 48 1725 
1,52 0,5-10,0 17 2675 
1,02 0,5-10,0 17 2675 
0,51 0,5-10,0 17 - 2675 

,TAaH ycTpaHeHHH B.IIHHHHH coesHHeHns Kopnyca C 3MHTTepOM H npegoTHpa-
ISeHHH HHC4CIly3HH B HOCHOHHH/I HOCTOpOHHHX maTepHaaoH Hccaegosaalics 3MHT-
Tepu, B ROTOplaX Boamf)pam cnesaeTcH HenocpescTHeHHo B BoarzotpamoHom Ropily-
ce. o6pa3noa 113 nopHcToro 1soal4pama, HCILBITLIBanHCI, HaaTHHOBLEY 
H moas67eHoame o6pa3nm. 

3a scsaio4eHHem Hecsoabsux nepumx ancuepsmeHToa c o6paagamn P- 1,. 
Bee amHTTepm s.1111 npegoTHpanlemul yTe -sen cnaHHaaHcb HJIBTHHOBLIM npunoem 
c moaskkeHoeum xopnycom [4]. MHspocHoispiecsue Hccaegoaannsi uonaaaaH r  
TITO TOHLKO Anfl o6pa31;os C-1 Ha6mosaeTcs y nepOpepHu HenoTopoe aarpsaHe-
Hue Boar4pama naaTimoamm npunoem. 

Ilepes samepenuHmu pacxosa Ha o6paanax . F-2 noayeHal cTaTHcTutiecsse 
samme no cpesHirm suameTpam nop II H30Tp0IIHOCTH pacupeseaeHus nop s Tpex 
Hanpassemmx. C aToii ileum° ace nopbi 61,13111 paa6sTm Ha rpynsbi HO cpesHum 
sliameTpam c marom OT rpynnm x rpyune 0,5 Auras. B npeseaax suanaaoHa cpes-
MIX nHameTpoa 0,5-20 31u 3{l 110)::(01HTLIBa310Cb HOHNTIeCTBO Hop C osunanoesims 
(C TOTIHOCTLIO ±0,25 ativic) suameTpamu ((Dnr. 3). Pe3y3IbTaTLI HO)CTIaTOB J 3H1 
pa3nFITIHEIX Halved:mem& oHaaaancr, 6HH31{HMH. HODTOMy MOH{HO CTIHTaTI., TITO 
B o6paanax Tuna F nopts pacnpeseaema Hao;ponHo. 

OlipanOHOHHLIfl 113 CTaTHCTI411aCEHX swim:a/c cpesHeaaaeuremmil snameTp. 
nop onaaaacH paanilm paamepy aepen — 01(0310 5 atir.u. B neanx RoHTpoasT °Iva-
seaHaacb cymmapHaa HpOTHHWHHOCTE, nop, oTHeceHHas n 7n1He oTpeaRa, u)oar, 
noToporo ppm:mom:Lacs nosc‘ieT nomariecTsa Hop. 3Ta HeamisHa osaaaaacb. 
paHuoii o61,emHoii CTOHCHII HOplICTOCTH, Haltom:toil B3BOMI4BaHHaM. 
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0,79 

40 

49 

• 48 

4,2 

I. 
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Haatepercust pacxo0oe 

HamepeHHH pacxogoB npn CB060AHOM0ROKyJIHIMELOM TeReHHH npoH3BOAH-
JIHCb nocne o6earammaams 110p1ICTIAX o6pa3Ium. B nepmax onurax, l'AEr maRcH-
mamma's TemnepaTypa 6Lina orpammeHa monmocTmo HarpeBaTenbaoro ympoii-
cma, H3mepeHHH HpomagMIHCE, npu TemnepaTypax Ao 1200-1400° K. Bonee 
Hownme OILLITLI IIpOBOATIJIIICb C TemnepaTypori go 1600° K. 

Ha cl)Hr. 4 noxaaaRa 3aBHCHMOCTb pacxoga ream' OT TemnepaTypu gnsl 
o6paagoB F- 1 H C- 1. Pacxop tiepea o6paaei F-1 nponopglioaanea T -1/2. Hoene 
BugepHimmami o6paana npH 1300° K pacxog caagana ymemanaeTcH, a 3aTem 

npH6nuameTcH x nocTommomy aHalmamo. IlpH pa6crtmx TemnepaTypax, npe-
sumaionrux TemnepaTypBx enexamm, B o6paage 11011B.IIHIOTCH Tpenamm H pacxog 
yBenirumeTCH. 

llpH nepBux ammax HarpeBa o6paum C- 1 pacxog ae 	cnegoBan 
3aRoHy T'/2. Hoene Harpena go 1300-1400 °  K pacxog yBenmuaancH. OrasTm 
6aIJIR IROBTOpema c apyrHm o6pa3Hom THna C-1, upRnammum unman& 

monH6geHoBoil Tpy6Re. B IIOBTOpEILIX HCIMITaHHHIC nogmepHigeaa osammeman 
3aBEICHMOCTb pacxoga OT TemnepaTypm (7— '12). B TerieRme HeRoToporo BpemeaH 
pacxog coxpamuicH IIOCTOHHHIIM. IlpH 6onee AnwreasHoti migepHiRe Ha6nloga-
noes yBenirmaRe pacxoga. 

Ta6.4uua 2 

Aaclx[nr3Homlue pacxoam reaRa, upaseaeuBbie s eaminge naolgaaR 
eauumiTe 	 o6pa3Ra 

06pa3mx J:(71lifla oTsep- 
cntit, AtNAL 

gnameTp 
oTcrepcTER, 

ALN.M. 

Pacxo,r4 nepea I cm 2  upx 
p=1 am.4t, t=0° C, 

CM3/MU1 1 • AM pm. cm. 

F-1 
P-1 
C-1 

MOI1H6a0HOBSTil 

Haan/110mA 

— 
— 
— 
25 

125 

— 
— 
— 
68 
25 

0,59 
Ana 	o6paaga. 

0,048 
Tonakllaoti 1 mm, 

0,82 
37,0 
0,98 

Pe3y.11iaana BTHX Ari44373Hommix HonsTam& Ha realm, nprmegemum K apt-
muse nnomarm H egranine Tonumam gams B Ta6n. 2 npH TemnepaType o6paarm 
300° K. Pacxogsi Ha 1 CJIS 2  RaH nopHcTsix o6paagoB P-1 (c mexammeumm Rpenne-
TIMM K Ropnycy), F-1 H C-1 COCTaBaHlOT OT 5.10-2  go 0,82 cat3 /.ssult• XX pm. cm. 
(o6'beM npoxonsunero rasa npHBegeR K Hopmanisaam ycnommm: 1 =sit, 0° C). 
Pacxop riepe3 monH6genorase MICH C gJIHHOil onsepcmil 25 XXX H gHamerpom 
68 XXX paBeH 37 ast3 /Jum, a riepea unaTHHoBym centy — miono 1 cat3 /3tuic. 

C ygeTom noupaBcpuroro MHOR(HTOJIH, ransualornero ,71.111111y RanHansipcm 
(npH H3BeCTHIAX 'Dowse H JTJIHHe nop), pac4eTinsii pacxog Repea IIJIaTHHOBLITI 

o6pa3er( xopomo cornacyeTcH C aailgermum aRcneprimeHTanbao. Pacxog xlepe3 
monH6genomati o6pa3m, onsepcTHR B RoTopom "may-gems TpaBneallem, oTBetiaeT 
cpegHemy gllameTpy ontepeTRA 50 JILI£AL. Pacxog *Tepea mexammecim 3agenaramii 
06paaer( P-1 paBeH Bcero 40% OT oRmgaemoro 3Ratieams, BbIrIHCJIeHHOr0 HCXORYI 

H3 pa6ons [5]. Halt noRa3anH 6onee TIO3RHIle HCCJICA0BaHHH, ROBepXHOCTI, DT0r0 

o6pa3na IIIIII6JIH3HTeabITO Ha 90% &Ana HoRpuTa cnoem, He cogepmanasm 
IloaTomy pacxog IIpH HCIILITaRMIX 3T0r0 o6pa3Bm onpegensuicH B OCHOBHOM 

yre‘ammil. 

360 	 F. Mentoauxa u o6opy80eanue 

PACX0)1 IkE3lifl LIEPE3 31CCHEPHMEHTAJILHEIE OspA3gbi 
COHOCTABREHHE C PE3YJILTATAMII, 

AJD1 1411EPTHOr0 rA3A 

Pacxog neaHR Impe3 upoTapHposaamie Ha HHepTHom rate o6pa3ma onpe-
genHnot. no HoHHomy Toxy , aamicHnmmy OT pa6ons maxop maTepHana 
amHTTepa, noTemAHana HOH113aIIHH imams H TemnepaTypm aMBTTepa. Ha dmr. 5 

g,900 	12 	14 	16 	18 	20 	ZZ  
Temnepamypa,°K 

(1)H r. 5. CTeuem, HOH113alalll geami. 

noRa3aaa CBSI3b pa6omi Buxoga, TemnepaTypis amHrrepa H cTeneHH HOHH3aLIHR. 
,11.151 cTenerm HOHH3aHHH cm,nne 99% npH 2000° K pa6ora maxoga gonnma 6mTB 
axon° 4,8 ae. GinnaeTcsi, xITO npH BaRyyme nopHgRa 10 -6  XX pm. cm. H Temne-
paType Bonr4pamoBoro amHTTepa araRe 1700° K ero noBepxaocTB noRpmTa cno-
em oimcnoB. Pa6oTa Buicoga palma npH 3TOM 6,2 se. ilricTaH noBepxHocTs Boar,- 
cDpama moRieT coxpaHHTEcri B TeRealle HeRoToporo Bpemems TOJIbRO npil BaRyyme rny6Hte 10-6  XX pm. cm. nocne HcnapenHa oitHcnort upis TemnepaType °Ron° 
2000° C. B Ta6.g. 3 npmmgems gamma no pa3nimaum maTepHanam amHTTepoB 
H menarmum merannam. 

Bo.314pam xapaRTepRayeTcH cpaBmaTensao 6onurroit pa6oToil Buxoga 
H Bucolic& Temneparypoil nnaBnemm. MOWHO oHasgaTL, rITO npH IICROJIb30BaHHH 
BonbcDpamomax amHTTeport g,11.31 Hommagrm 'mama Hommil TOR 6ygeT gocTaTornso 

H marus6geH 6JIH3KIIK BoamDpamy. Ha-3a CpaBHHTOJIbH0 HII3K011 
TemnepaTypu nnaBnemos unaTHHa, no-migHmomy, He npegcTaBnHeT HaTepeca. 
Bonu[vam xopomo H3yEirea; II0 gpyrnm maTepHanam HmeloTcH nHIIIb orpaamiell- 
Hue gamilile. 
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Ta6Auua 3 

pa6oTa.  BbixoAa anewqmia, TeMnepaTypa nniumeinta ueRoTophix maTepnanoB amarrepa 
H noTemulaabi nompagun IlleHOgHbIX mentanos 

MaTeman arearrepa Pa6oTa maxo/Aa, 
66 

• 	 • 

Ten mepa-
Typa anas- 

 oc 
Menom0011 

merana 
1107.6m:wan

worixaarmx, 

Bonuf)pam 4,54 3380 'aliTHra 5,39 
Nhlaa6nen 4,24 2622 HaTpnii 5,138 . 
TanTan 4,13 2996 Hanel 4,339 
lino6aft 3,99 2410 Pyftgaii 4,176 
llaamia 5,36 Er 6,37 1773 gealiff 3,893 
Peaars 4,97 3172 
OaueL BonacDpama 6,25 3380 
0 Rffeb 11.11aTEIHES 6,55 1773 
Boamtpant—neaml 1,64 a 1,36 

Halt HoHaamsaloT Hocaemme HccaegosaHHH, pa6oTa sinxoga soascDpama 
C111110 SW:RICHT OT HpHcTaaaorpaclmnecHoit CTpyHTypIa 110BeTEHOCTII 3MHTTO-
pa [6]. B031/1071HO, 'ITO aT1131 H 0 61,51CHHOTCH paHee yeraHosawman 3aBHCHMOCTb 
pa6oTin ssixoga OT TemHepaTypra [7]. Pa6oTa BlaxclAa n71'31 naHnoil HosepxHocTH 
moHoRpHeTaaaa HOCTOMIlla, a 75tH II0plICTLIX HoHepxHocTeft meHneTcH OT TOMell 

TOr11(0. HocHoasHy HossnaeHHe pa6omi ssixoga CH.111,110 ysealinnHaeT creneas 
11011113ar11114, goantHa oupegeaffrscn cpeguesaHemenHan pa6oTa smxoga gaff 
HosepxHocTH B Heaom. 

JA. r HpegoTapalseHHH ymeRsareHHH pa6oTN slaxoga soascppama go 3Ha'Ie-
HHH, cooTseTcTimoursro BoJII4paMy, noxpmTomy 1110.110,1111.1M MOTHJIJI0M, aTo 
noxpsiTHe nosepxHocTH He 750.11}HH0 HpessmaTs 0,5% MOHOCHOH [8]. 

Boassme 3H0.40H1171 pa6ona ssixoga H HJIOTHOCTI1 ToHa. HpeAcTasamoT 
pee Halt cpegcTHo ymenameHHn Beca nanraTenH, pacxoga pa6onero Tena H yHe-
aHneHMI R. II. J5. amHTTepa [aonai,i TOR (Ma), oTHecemunii H MOIHHOCTH, aaTpa-
nHsaemoli Ha rxogorpeH (sm)], HoToplilit soapacTaeT C yseaHnenHem TemnepaTypsi 
noaepxnocTo, HecmoTpa Ha 61acTpoe yHeaHneaHe pagrfaHHommix HoTeps. Pacxog 
pa6onero Teaa as egiumgy spemeHH, HoTopuii monceT 6inTs HcHapeR amHTTepom, 
soapacTaeT 3RCHOHOH11110..711,H0 C pOCTOM TemnepaTypu [9]. 

Ha claHr. 6 HoHaaaHa 3aBHCHMOCTI. IIJIOTHOCTH HOHHOTO ToHa OT TemuepaTy-
pin amHTTepa. 3Ta 30BHCHMOCTI, paccnirraHa 110 ony6aHHosa0mam ananeHHHm 
spemeHH H131111 geaHn Ha B0.114p0M0B0c1 HosepxHocTH c uoHpaITaeM 10.111HHHOii 
0,3 n 1% moHocaon Cs. Aamme o epemenax HiT13HH, Hamepenmne HpH TeMnepaTy-
pax mencgy 1200 H 1500° K, aRcTpanoaHposallm J5o TemnepaTypil 2200° K. ripH 
1500° K BO3MOH[Ha ILTIOTHOCTL ToHa 10 .7na/an 2 . Hamepemm spemeHH 71[1331111 
Hearin, 110-BHAHMOMy, OTHOCHTCB K oHHcaennolt HoHepxHocTH Bo7l4pama. Herta-
peHHe HOHOB C 1111CTOR HoHepxHocTli monceT 61ITs 6o tee HHTHICEIBECIIM. 

gaff Hnmepeallti pacxoga 1103HH npoTapliposannsie Ha mama o6paaiu ycTa-
HaHnHeannch B 11011110A Hyalite (clnir. 7), B HoTopoit 117131 BIATFITHBaHHH 140110B 
IIpHMeHeHa CIICTeMa aaeHTpogos Hapca. gan HpegoTspaiseHHH BTOpHr1H0171 aaeH-
TpoHnoii 3MHCCHr B HanecTHe MHUIeHH Hcuoassosaacn ray60Hnii HHaHngp (Papa-
gaff, Hepeg HoTopinm yczaHasansaaacs Hogasanionkag ceTKa. 

HoHTeiiHep c pa6onlim Teaom coegHneH c HoplicTInm o6paarkom Tpy6Hora gHa-
meTpom 12,7 Amt. K nowreiinepy ,Tepea Enanan HogHasoneu Tpy6ouponog gan 
oTHanHH H o6earanmsaHHH. Amuyain C geamem pa36HsaloTcH sHyTpll HoHTeitHepa. 
Ansi HarpeBa HoffreftHepa HcHoabayeTcH ropanilli soagyx. TemllepaTypa pa6onero 

362 	 r..Memocruxa u o6opyaoeauue 

Terra B gHanaaoHe 300-600° K Hoggepamsaaacb HocTonaHort C TO‘IHOCTLIO 
3°. ,Ilan Hompoan gasnemin HachnHeHHEix Hapos TEgaTeasHo nposepHnocs pac-
upenenenaie TemnepaTyp B cacTeme noganH pa6onero Tena. B mute c MHHH-
)M.11141011 TemllepaTypoft Hp0113BOAHHHCb HenpepsisHme Hamepeion. 

Harps!' amHTTepa OCy1ROCTB113171011 TORHMH 131.1COROil nacToTsi. PaGrIOTHLIA 
Hoatt4HglieHT HoaeaHoro gertcTsHH HpH Harpese cocTasaneT 10%. flpH cooTneT- 
cTsporgert HoHcl)HrypaHHH RaTyDIRH R. H. H. MOHteT arm nosumeH. Onnaito 

/0 	 10 4 '1100 1200 1300 1400 1500 1500 1700 1800 1800 2000 2100 2200 2300 
Temneparnypo orlpoaua, °K 

117 a r. 6. TeopeTirlecKaR 3aBitCHMOCTL HoEmoro mica OT TemnepaTypu o6pa3Ika. 
0-0 uentem nompbm 1% TIOJIHOR naortazr, ,L—A gement .notcpbtro 0,3% non0011 

rummarta; rcs  = 1,65.10-8 am. 

Hposegemunx aHcHepHmemax H HpH H. H. g. 10% aerHo Tkocnuanacb Heo6xo-
gHmaH TemnepaTypa amHTTepa. CHeimaamme aHcHepHmeHTN HoHaaaali, 'ITO 
110.1131 sucoHoii nacTona, Hasognmme upll TaHom cnoco6e Harpesa, He 1171111110T 
Ha Hpo4ecc HOH113a10111. AJD1 ymensineman narpesa Tonamn emconori nacTomi 
(Donycnpyloncne H yenopinorage anenTpo)Om 6}ann HizanonneHm Ha soascDpamonoil 
Hp0B0.110KH. 

TemnepaTypa HosepxHocTH amnrrepa B axcuepHmemax gocTHraaa 1650 °  K. 
Pa6onHii saxyym noggepnmsaacH B. Hpegeaax 5.10 -6-5-10-7  31,31 pm. cm. 
B xoge 0111.1TOB oTmenaaocs HeHoTopoe sospacTanlie HaB710HH11 upn yBellEraeallil 
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364 	 F. Menzoauxa u o6opyaoennue 

yczcopinoniero HanpiinteHHH. C Tegebmem apemeHn 9T0 FIBBe/lHe CTaHOBEJIOCb 
meHee 3aMeTHI,IM. OHO moiHeT 6brrb o6ycnoaneHo Haniumem ram ancop6HposaH-
Horo CTeHKaMH. Hagnentankee o6earanciiamie geTanefi nyuatH, OCO6eHHO co cTo-
poHN tainlingpa (Daiaagen, cyinecTHemio ynyinnaeT pa6otatii  BaKyyM. 

pacupocTpamnoigHlicH s npocTpaHurae menegy ycxopHioigefi cHcTe-
MOri H min-Heiado, npn gaBIleH1114 10-6 — 10-5  XX pm. cm. no HpatiHeit mepe .Hac-
THIIHO HomneacHliyeTcH Holimanneit ocTaToximax raaoB. Hamm:ma ToHa pac-
ceHHHH 1) HO oneincam cocTaHnHeT MeHIMIO 5% HOJIHOF0 HOHHOF0 ToHa. 3MHTTep 
noggepacHHanca npic TemnepaTypei .grakaioNeit maxcHmanaHoit cireneHH HoHHaa-
Him; ero TemnepaTypa HoHTponlipoaanacb HO 'BaBHCHMOCTSIM CTOIIESHH HOHH3a1 HH 
OT TemnepaTypil aMHTTepa (cjiHr. 8). HOHII3aHHH niurniHaeTcH ups TemnepaType 
Online 12000 K. MaRCHMaJILHaH 9CIn4eKTHBHOCTI3 HOHH3aHHH AocnaraeTcsi npri 
TeMnepaType 1600-1700° K. 

C yaenHrieHHem pacxoga pa6coiero Tana 9TH Hpinime cmeniaioTcH B cTopoHy 
6onee BISCOKH/C Tenneparyp. 

TepmoaneirrpcniHaH BMHCCHH C HOBepICHOCTH aonbcfpamorsorn ycHopHionierco 
anexTpoga CII0006CTByeT Harpeay amiirrepa H npiniogHT K gOIMMIHTeJlisHOrii 
Harpyalie Ha BLICOROBOJILTHIel ECTOgBnlS MITaHHH. 3MHCCHH He HmeeT mecTa 
npH TemnepaType ycHopnioniero aneHTpoga Intim 200° C HJIH npn TaHoil TeMne-
paType, Horga Honiitiecnio pa6oxiero Tana, ancop6Hposamioro Ha HosepxriocTH 
aneHTpoga, He npeasniaeT 1% moHocnoil. 

Hap:maw:lam:aloe anageHHe HJIOTHOCTH 'Tend Ha .amHTTepax P-1 C IIIIaTHHO-
BLIDA Hpinioem riocne o6earannaaHHH cocTaanano 1,5.ata npn TemnepaType pa6o-
-gero Tena 300° K. Houle HecHonbmix pa6ona game npH gaanemilll napos 
pa6asero Tana nopsigica 1 XX pm. cm. Benwainia ToHa Henpepannio ymemananacb. 
lionwla realm He npitaena H BoceraHoHnemno pacxoga. MimpoairanHa amnrre-
pos noi-caaan OTCYTCTBIle aarpianeHnit inlyrpH Hop. • 

Ha Oar. 9 noHaaaHa aamacHmocia. ToRa HaCLIInel1H11 ;Ansi o6paanoa C-1, F- 1 n monii6geHOinix cerox OT o6paTHoii TemnepaTypu pa6oliero Tena. Pacxogm 
npinegema H TemitepaType amliTTepa 1500° K.- CHnonnibim JIHHHHM oTawialor 
Benwanai, noarieHrtme axcTpanonfigneil c 'YapnpoBaBimg Ha raae auagemlri 
B npegnonoweHHH 100 0-Hon CTeneHH HOHH3aHHH. HamepeaHme pacxoAiI pa6o-
=arc Tana (.4ma/cas 2) noHaaaHm IIymonpoM. HenocpegcTaeirHo Hamepeinale 
H nonrieriirme Hepec-geTom aHarieHHH yRoBHeTaopmenb90 cornacyloTcH gpyr 
c gpyrom npn ILTIOTHOCTSIX 'mica g0 HeCKOJIBICHX C0TeH alma/au'. Hpn 6onee 
BLICOKEIX allaqemisix TUIOTHOCTH Toica nairame nepecraTa pacnonaraloTcH Janne 
CbanTIVIeCIIHIE 3HageHllid. OTRII0HeHHH AJIH o6pa3lka F-1 He CTOJIL CYBleCTBeHHEI, 
Ran JnH 06Pa3Ha C 6onee rpy6oll cTpyHTypoit. HJIOTHOCTE Tolia Ha nopnjon 
maim TeopeTirciecHoro npegenbnoro aHarainia; DTO paanntnie MOnCHO 061051CHHTb 
manoii cHopocTsio mHrpanHit pa6oriero Tena. B Tort o6nacTii, I7ke HOHHISII TOK 
xopomo cornacyeTcH c ikaHHbara TapnpoitHH, cTeneHb HOHH3aHHII pasHa npH-
6J1/1311TeJILHO 90%. - 

Ann o6pa3r_ios C-1 gaina TpH paanmumie 3aBHCHMOCTH. OHH noffraeina Ha 
ogHom H TOM Hie o6pa3ne H noHaabnialoT aameTHoe nameHeHne pacxoga as Bees 
nepHog pa6omi TexieHlie HaiicaOr0 mama pacxoj coxpaHmucif HOCTOHHHLIM). 
ilHAelICLI Ha Hplunix COOTBeTCTBylOT HOCJIegOBaTeJILHOCTII upoaegeHHir ODIATOB. 
•Hpinie (C-1) 1  (C-1)3 HOcrpoutm HO HCHLITaHHSIM Ha realm, (C-1) 3  — Ha 
He3I111. 

Rai( H caegoaano oncligam, cTenens nomiaaHBH Ha monH6geHosor3 ceTHe 
cocTaanaeT oHono 55%, He gocuiran TeopenraecHH npegenbnoro aHalieiHaa 85%. 

Hanigiaii Ha o6paarios C-1 n F-1 HCHEITLIBanCH B Texierille 6onee 30 ztac. 
MaxcHmaniame HJIOTHOCTH Toxa , nonriemale ;inn o6paanoH F-1, paaHm 
3,0 ma/cAt 2 , Ann C-1-1,8 ata /c.4s 2 . 

1) YTe4Ell B aneHiponbi.— Hpu.u. pea. 
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T.  

/100 1200 1300 1400 1500 1660 1700 
Temnepamypa nograwoonu asiummepa, ° K 

r. 8. 3aBlicimiocri. crenerai HOH143aIIM1 ax noplicrom sonagmame 
OT TemnepaTypii. 

06paaeu C- t Ha nopneToro Bonbcppama; T F  — TerdnepaTypa pa6ogere Tena. 
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366 	 F. Mentothixa u o6opy3oeartue 

3AICJI1011EHRE 

HcrturaHmg, B goTopmx onpegengtorcm pacxogm pa6oliero Tena, IIoegonH-
SOT emir'''. 0 mexamnecgmx cmortcTgax H cTpyKType nopmcmix ma:wpm:tom. Ilpa 
TemnepaType cnegartmg moue 2000° K BO3MOHCIEil a44ewrin crapeagm H o6paao-
game TpergmH. HegocTaTormo npowtag C11513b eepen moncer upgtecrm K -9(peamep-
Homy cogpargeHmo pecypca ammTTepa. BREEHHO TOJIIREELI 06pa3ga, paemepom 
aepea E EX CBE3If mentgy c060g ma CT36FIJILHOCTL xapaKTepsIcTaIK ammTrepa 
goammo 6mTs mccnegogamo 6onee nogpo6no. Ham6onanimii pacxog mpm oTcyT-
CTEMM getDopmagmg 3epeg moncer 6mTys, 'marten npg EX ccjoeighecgoft clPopme. B 3TOM cariae mammHoe pacnononteHme aepen manage BREKOT Ha paamep 
nop, 4em npm gpyrmx cPopmax. Pacupegenenme nop, mx paaMep II Temneparypa 
ammTTepa onpegengioT cgopocTs mgrpagmm pa6owro Tena. Ymegamegme paame-
pog nop Ha .nogepxmocTm ammTTepa go 1 XXX H meHee, 110-BEAHMOMy, npm-
BegeT K yeenHgeHgio npegensHoti IInOTHOCTH Toga. ' 

06paagat 113 nopmcToro gonbcDpama 6b1.1111 upoTapmpogagm um" cgo6oggo-
monegyampmmxpegmmax Tegemma Ha rearm H aprome. 14CHLIT3HKE npm ELMORE% 
TemnepaTypax BLIFIBE.71E acgegna crapemng a yeenmgegge pacxoga. Harper 
o6paa1 oe TEEM F gauge TegnepaTypm cnegammt npmmogmr K nogsnemmo TpergmH. 
Pacxo) gems,' ygoBJIeTeopaTeJlaao cornacyeTcm c gaggLIMM Tapmpormcm, RTC■ 
yganteaeT as npeo6nagazomee BJIMIEHe ceo6ogHomonexyampHoro noToga. Heme- 
peanMe cTenean 110E1133E1H COCTWITIFIFOT EpH671H3ETOJILHO 90%. 
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1,8 	2,2 	Z, 6 	3,0 	, 
Benugurea, *ammo; memneparnype paoyezo mem, 10%7", °1< - ' 

413 a r. 9. Pacxoi( gesug ripu TemuepaType smirrTepa 1500' K. 
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113mepemme Tgrm 11 napameTpoB Tpaerropmm 

npm mcnbrrammgx HOHHbIX BmraTenal 

B Kocmoce 

4. F. aa.auom 

11pB na6oparropmx BcruzaTaangx HOMILIX ABBraTenert Hs xapaRTepmc.rimn RoaEoro grata 
moryT CHJILHO BnaHTb CTeHHII Baxyymearr Ramepm a OCTHTO,IIILIe ream. lloaromy g.71/1 oRon=ra-
TenLnoit nposepitn pa6oTocuoco6HocTB mauraTenm, BOHMOHCHO, ricape6poun HaTyparle ECM-
Tannx B Hocmoce. He o6cymnaimen ocnomme npo6nemm, csaaaname C npoBeneumem TaBBx 
Bcrrfirrankul: Bm6op BCTOgBBKOB aaeprim a Tpaemopef noneTa, onpeBenenze aocTnnolmoki 
BeHIPIIIHES TRIM II nponomEnTemmioczn uonera, pa3pa6onta meroBoB Hamepernag TEM. HarlAeHO, 
‘rro Han6onee npocTand MeTOAOM onpenenemin Benimnim Tarn HILIIHeTCH Bemepeame yrnonmx 
ycRopelodi annapaTa. Ilonymeirm peatemin ypainieEmil ABEBBermn Tula Hog Aeftenntem MaJMIX 
momemoB, oripeBenalorgne yrnosme yatopenvin neTaTenbnoro annapaza c BOHHEIM ABEraTenem 
H xapaxTepHoporone Barnum RoudjBaryparom camoro annapaTa. llpeBcTaBneam mmcnome 
aBameram BOCTIDRIBILIX yrnosmx ycxopermil, cymmapnoro Hemel:mum' yrnoBoii caoppocm, 
mempo6eBoimx can, geracTsporqBx Ba Boaablg gaBraxems, B HpIIBH3HIS manor() nymita. 
Orkeruntm BLI3BaHHISX manumumm nonem 3emnB H ynpyrocTmo 
neTaTenioloro aurrapaTa. OnBcauco liecRonmcco mexoaoB aamepearin yrnomix yocopemait, coa-
gaBaemmx HOHBEIM ABBraTenem. B Hamecme npumepa paccmoTpen excneraimewranuthift nem-
Tensamff annaPaT, o6opynoBanindi HOHHISM ABBraTenem c Taro 4,54 F H BBIBOgaaull Ha op6a-
Ty c nomonwo paxemi 4CRaym. 

BBEAEHHE 

B OTHIPIHe OT gpyrHx THHOB paxemmx gmHraTeneil pa6oTa Hormoro gmllra-
Team amnion OT napameTpom mmTexarorgeil cTpyH Ha yrkaneHHH OT gruraTena. 
Meanly eTpyeil B gmliraTenem moryT mO3HilitHyTh amexTpocTantmecitHe cHam, 
Torga Tara He 6y)eT pamHa noToxy HOHIPleCTB9 ABIUHOHHH B cTpye Henocperk-
cTmermo 3a gmHraTemem. B HacTosunee }venni He cyrnecTmyeT meTorkom pacmeTa 
yma3anamix amexTpoeTanimecxnx CHH RAH cuoco6om mocripollamegeHHH HX npm 
Ha3emumur HCILLITHHEISIX. IloaTomy oco6mn HHTepec HpeACTaBHHIOT HCHEITBEHH 
HOHHOr0 AsHraTenx B xocmoce, xoTopme HO3BOHHT oupegenfiTh BO3MOHCHOCTI! 
neilTpaarmarom amexTpocTaTHmentoro upocTpancTmeHHoro 3apHga cTpykr H cpam-
HEIM meartuany Tares B Hocmoce c peayaLTaTamH na6opaTopmax HcrwaTaHHil. 
Terme HCHEITHHHH HO3BOJIHT TaltHte Honrunr. cmegeHHH o TexHlimemmx upo6me-
max, mo3HmtuornHx npH pa6oTe HoHHoro gruraTerm B HomeTe, II o upo6nemax 
maaHmogenenum meTaTeamnoro aunapaTa c BOHHBIM HYRHOM. 

lioacTpyxHHH neTaTenmHoro annapaTa, upegHa3HamerrHoro gag meTHmix Harm-
Taraull HOHHOr0 HintraTeasi, o6cyackaeTem C TOrIEH apeHHH mm6opa HCTOrIHHROB 
aneprmm H TpaexTopHil, Ilp0g0HHCHTeIII,HOCTH HcinaTunaii, gOCTHHOIMOR BeHEEHH-
mil null H cuoco6oa ee Hamepellna. Oco6oe maHmaHlle ygemHeTcH HcHmTaHHHm 
MHHHM9HbH0r0 o6T,ema g.1151 npomepim OCHOBHEIX xapaxTepHcnut HOHHOr0 
raTemH. 

BEJ111 1111111A 	LIPOIAOJDICHTEJILHOCTb IICIILITAH1411 

YpOBeHL Tares , HpegcTamamonunli HHTepec Ann nepamx IMMIX EcumnaHmii, 
HeHiHT B mHanasoHe 0,454-4,54 F. ripH TSTre Hrnme 0,454 r OTHODIeHHe AmameT-
pa Hyrum x AHHHe ycxopsuonkero Hpomemcynta monteT 6OITb AOCT3TOHHO mamarm, 
mTo6m gmmraTeam pa3BETBaa THry gawe HpH macntmuoift HeftTpanu3aHHH HRH upn  

368 	 F.  Mensoauxa u o6opy8oeanue  

OTCYTCTBHH HerupanHaagHH npocTparicTmeurwro aapmga. B axon caymae peayam- 
TaTLI HCHLITaHHII He moryT 6LITE, upHmeHema K HaTypmam ABEIraTeJIHM. lipm 
60JILLIIHX mearrumax TRIM peaynaTana mcnbnaHlifr 6ymyT 6oaee gocTomepHm. OgHa- 
Ito THra HaH6onee xpyrnimx HOHHEIX AmiraTeneil C nomepxmommoit HoHH3ammert 

pa3pa6aTmmaemmx B HacTomgee mpemH, cocTamameT (mono 4,54 F. 3Ta 
BeHIPIHH9 onpe)enmeT mepxHHil upemem TRIM JIB nepmmx HcabrraHHit B xocmoce. 

llepBEIe HCHLITHHHH 6yJyT upogonmeaTmcm OT MOM/MICH% MEHYT J:(0 HOCHOJIL- 
HHX AHert. ECHE' HCHISTaHHH aa npegemamH aTmourpepm 6ygyT gMITIaCH Hecxonsmo 
MIIHyT, MOHCHO 6ygeT RBmb 3911YCTHTID grufraTenr. H H3mepHTm ero THry. ECJIH Hie 
ygacTcH o6ecneunb pa6oTy AmtraTeng B xocmoce B TemeHHe HecmonmitHx macom 
HRH maeit, TO MOHIHO 6ygeT Hp0113BeCTH TO‘IHEIe Hamepernor THIT npH paammunsx 
ycnommrx pa6omi ABmraTensi. ,I JIH ficumnaHHil, npogommalonpurcH cmmnae 
HOCHOZEIHHX gmerr, He06X0JAHMEI COHHeMilde HJIH HgepHme HCTOtIHETHH aHeprHH, 
HO 9TO HpHBOHHT K HeonpamgaHHomy ycnomulemuo HenbrraaHrt. 

anamemni THrH H gamenaHocTeft imam, npegcTaRronommx Hwrepec 
npm neperax mcn-mraHHHx, HaH6onee Hpocium H mentHm HCTO‘IHHHOM 3HeprHH 
FIBMIeTCH axxymyarrTopifam 6aTapeH c ymcDopmepom. Bec Talcoro HeTornanca 
31101:031H HO OTHOMeHMO K mecy, moTopmft monteT 6EITI3 BlaBeAeH Ha aagarmyro 
Tpaurropmo, H onpegenHeT menwqmHy nun H npogoammTensHocn. HcrurranHii. 

Ouepeux u eec 6amapeu 

HaHmeHminlim mecom Ha egrunigy anepnaH (em-q) o6mamamyr cepe6paHo-
gruutomme 6aTapeH, nomHoermo aanpamagemare anexTpoarrrom mpymayro H npeg-
Ha3HameHnme gam pa6oTm 6e3 noaTopHoil aapagmm HRH upH manom moartmecTme 
ee HHHHOB. 

BaTapea COCTOHT H3 BaTogoB H BH0A0B, paagemernmx IkeHHIOHO3HLIMH 
cenapaTopamu. liaTogm H3roTowaeHm H3 oxertgHpomaHHoro cepe6pa, aHomm — 
H3 HopHcToro Innuta. anexTponHT (rlimpoortHeb xanHH) agcop6HpyeTcH cenapaTo-
pamH. Hosumarn.Hoe pa6omee Hanpancume ogHoro anemerna 6aTepeH 1,5 e. 
B 6aTapemx 6onmutHx paaMepoB anemewm o61.rmHo coernmsnoT TaKHM 06paaom, 
Tr061.1 nonyurrm HanpmmcenHe 28 e. aaemeErni Tarmx 6aTapeH 3axaromaroT B rep-
melmmecruni Hopnye H3 marimm HHH Hepacameronkeit cTanH. OHM moryT pa6oTan. 
Hellocpegcntermo B maxyyme, Tax max mopnyc cHa6mterf mum. Hpegoxpainnenb-
IIMMII KmanaHamH mast npegoTapankerom mpe3mepHoro "[OBEID:WHIM gamneHrur 
mmyTpH 6aTapeH. 

ECIIH meanuma Toxa marpyarcH Talcum, 'ITO paapni upogonameTcH 6onee 
mace, HampsumertHe 6aTapell OCT9eTCH npaRTHmeciar HOCTOHEHLIM HOtITH  HO IIOn- 
Horo paapHga. IIpH gansHeihnem pa3pHge HanpmmertHe 6racTpo uagaeT Ro  Rpm. 
3fieprHH, mmgemmemam 6aTapeeft HpH yma3aHHom mpemeHm pa3pJ3a, cocTamameT 
°Homo 120 em-m Ha 1 Kr "wee 6aTapur, mmaromam Bee xopuyca H geTanefi 
xpeuneamm [11. TarcHm O6pa3oM, sec 6aTapeH pamert 

Pbt 
Mb=  0,12 

r~r , . 
 

rge Pb —muxogHan mouniocn. 6aTapeH, xem, a 
TanHit, =Lac. 

Moutuocina u eec ymOopmepa 

Ymcbopmep Heo6xogHm ;Tam nonyqeuna nocTommoro Toxa mmcomoro Haupm-
mteHHH, nwramugero HOHHLIAJABHraTeHb. npeo6paaomaHHH HOCTOHHHOr0 'roma 
OT 6aTapeH HanpmaceaHem 28 a B nepemeartmil TOM Toro me HanpmmeHHH, nogama-
emmit Ha mxog TpaHccDopmaTopa, HCHOHL3YeTCH cxema Ha TpaaalicTopax. HMHyJIE-
CEI Tone Tamoro Trpeo6pa3omaream o6mmHo HmeroT upHmoyroar.Hyro (Dopmy H mac-
ToTy 2400 eq. Yotopinorgee H aamegnsuomee HampsumeurrH HogaroTcH x gmnraTe- 

(1) 

— Hp0)10JIHMTeHEH0CTE HUM- 
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r. 1. Ilpn6anatennan 3aBHCIIMOCTID 
Beca ymTpopmepa OT BLIxOpxoti MOJAHOCTIL 

Hamepenus npu ucnumanunx e Noemoce 369 

.1110 OT Tpauc41opmaTopa C mHorocnoilHoft BTopHtIHo o6moTRoft Hepea xpemime-
sue 33111113BMIITOSH H 4311JILTpLI. AurrapaTypa cHeTembi TesemeTpsH IIHTaeTCH OT Toro ;Re TpaHotopmaTopa. 

Ha ()Hr. 1 noRaaarta upH6aH)ReHHaH aaslicHmocTs o6igero seca ym4popmepa 
OT BLIXOAHOit MOlIkHOCTH. 143 rpa41Huta IgH0, ziTo upH monmocTH 2 KM, Tpe6yemoil 
gin! coasamm THrH °Hos° 4,5 r, sec ym4ktpmepa paBeH HpHmepHo 10 xr. R. H. 14. ymcbopmepa cocTassHeT oxono 85%, 'Tax Ran 15% HoTpe6sHemok 
MOISHOCTH paccermaeTcH B Blase Teusosok aHeprEH. Talcum o6paaom, maxosHaH 
MOIgHOCTS ym4lopmepa pasHa 

Pi  0,85P1z, 	(2) 

rse Pbt - gosH MODAHOCTH 6aTapekr, Hos-- 
sosHmax K ymcDopmepy. 

BMeCTO ym4)opmepa mourn° licuogb-
30BaTh 60J1S1110e ROJIHtleCTBO Hocuesosa-
TellbH0 COMHEIBIIHLIX azemesTos 6aTapeH. 
OsHaRo sec TaRoft cHeTemm c yHeTom 
seta gonommensHoil H30.11HHHH meHigy 
anemeuTam-H oRaamsaeTcH 6ossrue seta 
cHeTemm C ymcf)opmepom. 

Tpe6oeanun ft cucmedne mertexempuu 
u ee eec 

CHeTema TezemeTpHH Heo6xosHma 
spit IICHEITaHHFIX Holmoro ssHraTenH 

HamepeEHH pa6oHitx HanpfuReHrui, 
TOROS H TemuepaTyp. 3TH napameTpm 
C133331,1BalOTCH C sem:mama VIM gaHraTe-
JIH, H Hoar:lean-me 3aBlICHMOCTH cparam-
saloTcH C peaynbTaTams sa6opaTopaux 
HCHEITaHH11. HapameTpm, HamepHemme upH seTHLix IICHLITaHHFIX (sa HexaroHemaem 
BO3MOSRHSIX BLICOR0,13CTOTHLIX Rose6amul), xapaRTepHayloTcH cpasHuTeasHo 
HH3RHMH ‘lacroTantn, H g.aa HX nepegarat moamo HCII0311,30BaTb cTaHsapTHys) cHeTemy IRIG FM/FM (3311p0C,IHR-OTBBDIHR C HacToTHoft mos yasumeft). CHCTe-
Ma  16 ognospemeHHo seileTsylonwx RaHasos C uosocoft HacToT OT 6 so 600 rI, HpHHem OgHH HaH neclwaLHo HaHaaori moryT HommyTHpoHaTacH AaH 
nepesaHH 60armero RossHeeTsa HapameTpos. 

Beall IIHTaHHe CHCTOMLI TesemeTpHH ocyrsecTsaHeTcH OT °User() ym4)opmepa, TO see ee He HpesbnuaeT 9 nl', inullo-Haa see 10-saTTHoro nepesarcuma 
H aHTerumi. Mos:amen, noTpe6.aHemaH clicTemoR TesemeTpEn pawn/Hamm) 
upxiopaMxi ROHTp0J111, cocTassHeT OROJIO 100 em. 

Tnza u eec uoun000 Oeueame.an 

-pe6sHemoili MOBIHOCTH) pa3pa6aTmsaemmx B HacTomsee BpeMix gearcesms 

HaA 	ym)opmepa pasHa 

Hommx ssHraTeneft soeTHraeT 60% ups yseaLHom Hmuyasce oRoao 6000 ceP. 

Harper amHTTepos HOHOB (40% OT HOJIHOfi MOLEHOCTH), riossogliTcH npll BH3ROIVI HaupasieHHH HenocpescTseHHo OT 6aTapell. Taxim o6paaom, uoTpe6HaH ItbxxoJS- 

B sanLHeiisTem upH paccmoTperum HcruzaTaroati gsnraTenH licnosLayloTcH 3TH 

IiO311,43HHHOHT 310JIO3HOT0 seileTsaa (oTHomeHHe MOMMOCTI1 B nyuce R DOT- 

HpOMe Toro, HpesuonaraeTcH, HTo morsHocTL, aaTpaHnsaemaH Ha 

P i = 0,60 P„,± 1)  1, 	 (3) 
24 3aziaa I% 48 

370 	 F. Memoauxa u o6opy8oeanue 

rse P m  - H0.11Hafl MOB31,110CTb, HoTpe6sHemaa gsHraTesem, a Pt - MOIRTIOCTS, 

uoTpe6sHemaa aurrapaTypoil CHCTMN TeJIeMeTpHH. 
HpH ygensHom Hmuynsce 6000 cen H R. H. R. 60% Ansi coasaHHH TRIM 

1 r Heo6xosHma moigHocTrs 0,485 N.M. MOIHHOCTS, HoTpe6sHema5 ssHraTesem, 
pasaa 

Pm = 0,485F 'sem, 	 (4) 

rge F - THra, r. 
Bee HeaHesoro HoHHoro gsHraTenH He6onamoro paamepa, ssaRrHaa cHcTemy 

310gaqH 403H31 H Rsaualuff, MOSCHO socTaTonuo ToHso or eHHTb no 4)opmyme 

Mm =, 2,26 +F, 	 (5) 

rge M m  - sec gssraTeasT, icr; F - THra, F. 

Bec .aemame.abnozo annapama u npoOodialcume ✓ttatocmb 
ucnumanua 

Bec aRcuepsmeHTamonoro neTaTearcaoro armapaTa C HOESSIM gsHraTesem 
sx.inoHaeT sec 6aTapen, ym4lopmepa, Hormoro ssuraTenH, o6opy1SosaHHH CHC-

Temia • TeuemeTpHH, Ropily-ea H aueRTprmeeRnx coegHHHTeuizaux 11130BOAHHROB. 

6 	8 	10 12 	/4 	16 18 20 
ZflUMeR6H0C1776 nanema, vac 

CD a r. 2. 3amicvmocTL Beca neTaTeniaoro annapaTa c HOMILIM BBItraTenem 
OT THra H 11p0AOMMITeabliOCTII noneTa. 

Bee Ropuyea, Hp0BOAHHROB H 11pOTIBX 9.110MOHTOB RoHeTpyRsHH HonaraeTcH 
pasHhou 20% Beca OCT321,111,1X ROMHOHOHTOB. CsegosaTeasHo, HOJIHIlii see 
neTaTeaLHoro aunapaTa s 1,2 paaa upesumaeT cymmy seem) 6aTapeH [CM. ypas-
HeHlle (1)], ymloopmepa (CM. 4)Hr. 1), HOHHOPO gallraTeaa [cm. ypasHenHe (5)] 

cHcTembi TeneMerpxx (9 Kr). 
Ha ()Hr. 2 upescTasnella aasHeHmocTs seca neTaTenbuoro aunapaTa 

C HOHHLIM ASHraTeReM OT Hp0g0J1ScHTeJILHOCTH HCHEIT3311111 MPH arta-wailfi/ TAM 

0,9; 2,27 H 4,54 . AJIH THITI 0,9 r see seTaTeabHoro aunapaTa HameHHeTcH 
OT 25 Kr upH Hp0g0112RHTOJISHOCTH uoneTa 1 4C1C go 138 xr ripli IIp0g0JIBUITOJIL-

410CTH uoseTa 20 'lac. AI151 THrH 2,27 r H Tex Hie 3Ha-Heard:1' ripososscHTenbHoeTH 
noseTa sec H3MOHBOTCH OT 36,3 go 288 xr, Hp)" THre 4,54 r - OT 54,5 so 535 xr. 
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PAREMI-HOCIITEJ114 I3 TPAEHTOP1114 110JIETA 
B 6nwHartmem 6ynymem NASA 6ygeT HCII0J1b30BaTb cnegyionne paxemi-Rom:maxi: «CHayT», «Top — 3,riaieHa# B, «ATnac — 3,/piceaa* B H «ATnac PaHeTa «CHayr», noHaaamlaH Ha itor. 3, COCTOHT Ha 4 mg:mimic, pa6o-Taionnx Ha Taepnom Towline; CTOHMOCTI, ee cpaamfreni.Ho Heaenmia. C nomonnio 

(1) H r. 3. 14curegosaTenacHaa palcen. ACEayn. 

3T0/1 paHeThi rioneaHaH HarpyaRa Becom 70 xr monieT 61,ITb ainegeHa Ha Hpyro-!quo op6HTy BLICOTOR 550 KA/. Omni:m.1e paHeni moryT BBIBOCTH Ha op6HTy rioneaHme HarpyaHH, npeammaionnie noHaaamme Ha (liar. 2. 
Ansi HocmkrriecHilx lacnarraHHil Hommx naHraTenefi npencTaamHoT TruTepec 

TpaeHTopmi gayx THHOB: 1) op6HTLI CllyTHHHOB H 2) TpaerropHH BLICOTHLIX PaHOT-3011HOB. Hp 0HOHHHITOHLHOCTb noneTa HO °pane Heorpamnein, ogrtaico 
upH TaIcHx noneTax B o6inem capne Herviamonan HenpepinHoe caemeHrte 

H Hp11- em H4opmarimi. B cnytrae nonen no TpaeHTopliHm paHeT-aoHnoa upononani- 
Te.inHocTs nonen orpalnigeHa, onHalto HMeeTCH 

BO3MOHCHOCTb HenpepmaHoti CB113H c neTaTenLimm annapaTom. 

Hcno✓ beoganue panernat «Cicaym» OVIX ucnbtmaktuii uonnogo Oeuzame ✓ta e Kocatoce 

Ha (Ditr. 4 npinegeHm xapaHTepHcTHHH paten.' «CHayr», npenHaaHalme- 
moil win inmeneHin Ha op6HTy neTaTenbHoro anHapan c 

HOHHIAM naHraTenem. 3aBHCHMOCTb gonymmoro Beca neTaTenLHoro annapan oT apemeHH none- Ta B 3,C.110B1431X HeaecomocTH Ha ahicoTe calune 460 &IL [2]. Anci Hpyroaort op6irni 

macoToili 550 Nam noneaHaH Harpyalia paiina 68 sr H 11p0HOJDICHTNIT3HOCTI, noneTa 

Heorparumena. gaff aoHnoingx TpaerropHil noneaHail Harpyaita HaMeHROTCH OT 

22,7 icr upnripononaurrenLHocTH noneTa 41tac no 84 icr ripTE nponomicHTeamment 
1 Itac. Ana TpaexTopHii nocneinero Tana HcrionLayeTcH yron aanyclia 80', HOTO-

prat ;nal. HOCROJI1330 6onbuTylo 11p0H0HH4HTOJILHOCTb, Hem upononamenhnocm 

r e- 
nonem 170 n;paen- /  

125 - 	mopuu ,00IfeMbl• / Tara 4,54r 
30Hca 	/ 

/ 

Op6uma earcomoo 
z 	75,5T  

50- / 

•••• 
25 

1 	2 	3 	4 	5 	6 	7 	8 	9 	10 
fiume.17bHOCI776 nonema Ha 0b1COMe mime 460 If M, 

cl0C 

4:1)H r. 4. XapawrepacTaxa neTaTem,aux annaliarros C HOHHLIM asuraTenem IIpH 

aartycae.c nomorqmo paRemi tCxayr*. 

aepTHHanbHoro noneTa, °imam' Tpe6yeT cneaceHHH as paHeToi Ha. HoingHom 
riacTHe ee TioneTa. 

HoHaaamA Taxace aamicirmocTH noTpe6Horo Beca neTaTensnoro annapaTa 
OT Hp0H0712C11TeHT,HOCTH HoneTa (cm. calr. 2). -113 ctKr. 4 sawn, .1TO npH noneTe 

HO op6wrainrioit TpaexTopin MO}KHO HCIMITIaBaTb H011111111 HB141aTe 31 13 C THrok 

0,9 r B Terieime 8 "lac, c Torok 2,27 F B TeHeine 3,4 uac H C THrol14,541' B 'rem- 

ain 1,5 ' lac. AinuaTenH C yitaaarialumn anwienHinni THOI ITN 11010.11b30BaHH11 

aorniHpyaninx TpaexTopHit moryT pa6oTaTb B Tegemte 2,5; 1,8 H 1,4 itac COOT- 

BeTCTBOHHO. 

MET0,11bI 113MEPE1111f1 TRIM 

OCHOBHISM HamepHemilm riapameTpom npH HcriErrarinin HosHoro gariraTenii 
B Hocmoce HB.TIHOTCH Beau-ulna TSUJI. HeHoTopme cnoco611 HamepeTnn 
acnonbayemme npa HaaeMHMx HC1161TaHHHX, moryT npHmeHHTLca H Tipa Haman-

RELAX Ha op6Trre. Hanpnuep, ;Taff H3MepeHHH 	moryT CapilflTb tlyBCTMITO.111,- 

able TenaonaTrimm, yeTaHolinemme B mecTax Hpeunewn giniiraTeng, Buxom:wit 
canna HoTopiax nepenaeTcH Ha 3emino clicTemoit TenemeTput. 

HaH6onee TOrIHEIM cnoco6om Hamepemn Tiara HBAHOTCH onpenenenue napa-

meTpos ;pH/Hewn arinapaTa.7,HaninHe THril moHieT npluiowirra x cnegyionnm 
Hamenerniam B ABIDI(eHHEI aeTaTenbuoro aunapaTa: 1) nifileftsomy ycHopemno 

neErrpa mace 14 2) yrnosomy ycHopenmo neTaTenbnoro annapaTa oTHocirrentaw 
ero nempa mace. 

Hcrimamn c HamepenHem naHeinoro ycHoperain Tpe6yar cra6Hninai1a 
Hanpaiinemn BeHTopa THEll C HOMOIHMO unpin:THAI' nowieelf11 HIIHraTdag, 

ynpaimsnonnx raaoimix cone"' HRH span:km:ma .neTaTenbnoro aunapaTa. 3TB 
Tpe6oaarun oTuanaarr upll HCH131TaHHH% c Hamepeinem yrnolibix ycHopeinii. 

Co 
Co 

a 

% 

Co 

100 - 
	 / 

75 - 

"2,27r 

24* 
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'Lary ginuaTena MOHCHO pacemaTpasaTa Halt eymmy. gayx COCTBETIKIOIKIIX. 
Hepaaa H3 wax o6ycaoaaeaa HOTOKOM Roan-geeTim ABIlateHlig gamin, noitaga-
lomcax gaHraTeaa, BTopaa — aneitTpocTaTagecHam Baaamogeitcntaem meotgy 
gintraTenem (HRH neTaTenattmm annapaTom) H amTeitaiouteit eTpyeti. Tatum 
o6paaoM, ampanteime gAff THrH amen enenpom;ail Bag: 

F = ;tic — F„„ 	 (6) 

rge m — maccoamft pacxog pa6cigero Teaa; c — citopocTs HOHOB B HOHTpOBBHOit 
HJIOCHOCTH aa nocaegiteit centoft gauraTena; F e  — anexTpocTaTinecHoe HpHTB- 
memo meotgy geTaTeimmum aunapaTom H cTpyeft, pacnoaootenuoti 3a aToit 
HoluponaHoft ILTIOCKOCTLIO. 

IlpH HCIMITaHH31/1 c Hamepetmem auHefutoro ycHopeHaa Tara slums's' F 
caaaaHa C ycHopeHaem aeTaTeaaHoro annapaTa coontomenaem 

F = M , 

rge M — macca neTaTeaanoro annapaTa; v — ero eitopocTa. 
Ilpa HCHBITBMIKX C Hamepetraem yrnoaoro yeitopeinui Tara 

no H3MelleHHIO momenTa HosumeCTBa g1311HieHlIFI 
1 dL 

F 
D dt ' 

rge D — paccTomme meotgy HanpaaaeHaem BeRTopa Tara H neHrpom mace 
aeT-aTonsHoro annapaTa; L — momeHT HoMmecTaa ABIlateHMI annapaTa. 

ECJIH aaelerpocTaTageotaa mum F. He coanagaeT no HanpaitaeHato C .110T0- 
Rom Horn:mecum gmmteinta,.ypaaHeHae (6) caegyeT pacemaTpaaaTa Hait BeitTop-
H00. Takao yeTIOBIDI BO3HIIIMIOT B caygae, eCIIH inaxoguaa cTpya OTKJIOHHeTCH 
nog gefieTaaem aaeitTpocTaTamecHoro 3apaga Hopuyca annapaTa. Baomo npegoT-
apaTaTa Haa no meaameft 'mope o6HapyHulTb yitaaantoe onmoHeane cTpya. 
CBH3BHHOO C TM-CHM OTHHOHBHHeM yxygmetme. cTa6ainmanza aeTaTeaaHoro 
annapaTa npu Hcimrrammx c nameperniem aaHeftHoro yeitopeima mooteT noisaegi, 
aa co6oil oTcyTcTBHe peayaLTapporttero ycHopeaua neurpa macc. llpa Henura- 
MICH% C Hamepermem yraoaoro .ycHopertua HeCOOCHOCTI• 3TRX HOMHOHBEIT WITH 
geaaeT uepememmim naemo CHJIM D, tITO 111311BOAHT K acHaiitetuno peayavraTos 
onpegeneHaa Tara 

Hcriburtauust c uaduepeuuedu iuutettuozo ycnopetuta 

ECJIH aeTaTenaamft aunapaT ycHopiteTca B Hocmoce OT Hynesoft CHOpOCTH, 
TO AJIFI ato6off Hom6HHatuta 3Hagertifii THrH, Baca annapaTa a npogoaotaTeaa-
HocTH noaeTa, noitaaannoft Ha (DIU. 2, HoHermaa citopocTa cocTanur He 6oaee 
6 aiticex (.ITO COOTBeTeTByeT Tare 4,54 P H Hp0BOH3HITBBLHOCTH no.neTa 20 mac). 
1-1pH HCHOBB30BaHHH B HagecTae Hocirrena paiteTm uCitayT» maitcamaainme npa-
pauteHae CKOpOCTH gocTaraeTea upn Tare 0,9 1' H upogoaotaTenaHoeTa noneTa 
8 =tac H cocTaanaeT 3,6 a tIcen. 

Yitaaamnse npapaukeima citopocut moomo acnoasaortaTa AZIST oupegeaenaa 
Tara ait50 nyTem Hamepemia get))opmanzu op6HTat upH op6aTaaanmx noneTax, 
.111160 nyTem immepeHHa paccTosuma meatgy aeTaTeaaHmm annapaTom H HeitoTo- 
pmm 3THBOHHLIM Te.7101K, CB060AHO BBHHiy1B,HMCK B HOCMH.IBCHOM upocTpaneTse. 

113✓ateueuust op6umbt 

Ha (liar. 5 uoitaaaHat ;me ao3mo3Kame nporpammm ynpartaeHaa Taroft, upeg-
Haw:ragout:am gnH H3MeH6HHH Heim:maw:maw:to Hpyroisoft op6anz. 11pH IICHWIL-
30BaHHH uporpammm C TaHreimaaaaitatm itaupaaaeHaem BeitTopa TRIM ((bur, 5, a) 

Heo6xogamo ynpanneime no.nooteHaem aeTaTenaHoro aunapaTa. IIpH HCHOJII, 
3OBBEHH nporpammia C HOCTOFIMMIM Hanpaaneimem seitTopa WITH ((Intr. 5, 6) 
B0311103HHa eTa6Ha113anlist HOROMBHHH CO6CTBBIIHLIM aparueimem. 

TaHremmaaaHom Haupaa.neium THrH ameoTa op6aTm peantrimaeTea, 
a claopma ee ocTaeTea 6.11H3HOil H oitpyoutocTa (upH 11p0AORMITBBI,HOCTH noneTa, 

(1) H r. 5. Cnoco6N nporpammRpooaaHH Harrpasneram wins. 
a — TaareErmanialoe manpameffkie TRIM; 6 — nocTommoe Hanpamealie 

paaaoft Hecito.ruatam gaeam Hna 6oaeo). IlpHpargeHlle cHopocTu 6 .3t/ce76 npaao-
girr K yaeimgeruno nepitortagaasHoft BLICOTI31 op6aTm 550 it.2o npa6aH3aTeaaHo 
Ha 10,7 Nat. 

IlocToimno Hat:Tatman:Hatt Tara yBeJIH'rnnaeT aiteneHTpacaTeT op6iimi. 
HpapauteHue cHopocTH 6 at Ices IlpHBOAHT K pleat:maim anoren H eimoteinuo 
neparea npHmepHo Ha 8 76.u. 

Haa6onee Togium eTaHgaputme cucTemm eneoteHaa — CHCTOMBI, ocHosan-
Hale Ha acgeitTe Aonnaepa. Macca 6opTosoft annapaTypm TaHoft cacTemm co-
CraBILFIeT 9-13 Iii; TO.1110CTI3 oupegeaeHait BLICOTII anorea npu gartpaTsom upo-
xootgeHim Hag cTammeift eneoteHaa — OKOJIO 4- 2 nat. Talmo TO.IHOCTI, Heygo-
BaentopaTeaaHa ;IASI Hamepenaa TSUJI, mut BO apema noneTa upoHcxogim Hama-
Hamm ycaosail pa6oTat gmitraTena. Ognaito napameTpm op6aTm moryT 6ran, 
oupegeaeHm c BLICOHOR TO.BIOCTMO gO H nocae pa6oTbi BliHraTe,7I51; 110 HBM 1,107KHO 
gocTaTogno TO'IHO onpegenaTb cpegHee 3HagenHe Taro aa apema HCIllaITHHHK. 

/few:amine omuocumeruoto ceo6oOuo Ocuatcyuyezoca maim 

Tary HonHoro ganraTena mootHo oupegeaitTa IIyTeM HamepeHaa paCCTORH1131 
meotgy neTaTenaHum annapaTom 11 oTgenenamm OT Hero Teaom. 3T0 Teao He 
o6aaaTeabHo HOBBCHO Haxogiubeit aim neTaTeamtoro annapaTa; mootHo ocao6o-
otnaTa He6onamoir rpya BHyTpH Hopuyea 11 Ha6mottaTa aa ero gaaoteHaem 
C nomoutmo clioToaaemeHTa. llpegnonoiltam, Hanpamep, ITO Tara pima 4,54 
a sec neTaTenaHoro annapaTa — 90,5 id' . Yeitopemie upa aTom coeTaaasieT 
5.10-5  g. ECJIH Te.110 oTgeasieTca OT nopuyca C Hyaeaoft CHOpOCTb10 OTHOCHTeBB-
Ho neHTpa mace, TO CllyCTS1 1 can OHO nepemecniTca Ha 0,25 at at, enycTir 30 can 

—Ha 225 .iot. llpegnonoottim Tenepa, iITO aeTaTenimitii annapaT apantaeTen C yrao- 
cHopocTino 1 o6 lawn (ymeitamenlie citopoeTH Bpauteaaa mime yitaaaaHort 

Benagaina BO3MO3KHO MUHL npa IICH0111330BaHHH 'mama cam-Haat CHCTBM131 cra-
6Haaaagna). llpegnonootum Talmo, .ITO Teao Hpa ero oTiteaeHaa Haxogirrea Ha 
paccToinnut 25 XX OT nenTpa mace. 3a CrleT HaganaHoii CKOpOcTH Teno nape-
mecnuca OTHOCHTBJILHO nelupa mace Ha 2,5 mat 3a 1 can a Ha 75 Mat 3a 30 can; 

du 
(7)

 oupegeasieTca 

(8) 

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



111111,1111! 
HOHHOILI deuzament, 

'414/ 3 

Ympopmep u annamoypo 
dnA menemempuu 

qvimp 
mace 

5amapeR 

Hai peuus .npu ucnumanusx e xoamoce 	 375 

yHaaamme liepemergeHHH moryT HCH3311T1, peayavram Hamepaudi ycHopeHHH 
neTaTeasHoro annapaTa. Taimm o6paaom, HpH gaHHom cnoco6e HamepeHHH Tars 
Heo6xognmo aH6o pacHoaaraTs oTgennemoe Tejo B HenocpeacTseHnoil 6JIH3OCTH 
OT gerrrpa mace, aH60 o6ecrleasTE. Totrayio cTa6HaH3a4Hio aeraTegbnoro ulna-
paTa. lipome Toro, AAR 11CHJ110 ,10HHH BJ1HHHHH HaganbHoft CHOpOCTH HpiGHO 
HpegycmoTpen, gOOTaTO4HO AJ111.11Hialf Hym gETHEeHHH Tana, a HoaoatertHe TOMB. 
J101DHHHO H3MepfITIICH IH6o Henpephollo, JIH60 B HOCHOJILIMX TO.III3X HyTH. IIpH 
BianonHeHHH yHaaaTiamx ycnoallit THra moaceT 6ibrrb Hamepena meHee gem 3a 

ALUM. 3To HoaBoaneT HpoHaBogHTL HamepenHa HpH HepemeHmax peammax 
pa6oTia gaHraTeaa. 

licnbtmcutuat c uamepettuem y2./108020 ycxopeutut 

HcHoni33oBaHHe HOHHOTO gaHraTeng gaH 13pm:1:warm neTaTearsHoro anHapaTa 
yeTpaHaer Heo6xogHmocTs o6ecue ,-TeHHH cTa6HaHaagum arinapaTa. HpH Taxom 
meToge HormTaHldi ynporgaeTcH Ha6n1ogeHHe 3a H3Me110111131MH gB117/{eH1111 Kpo-
Me Toro, HocHonmy yr.goaan cHopocTE xapawrepHayeTca gacToToil, MOH(HO 
HCLIO.TIL30BBTL 113BeCTHale npocmre 11 TO.IHLIO CH000611 Hameperma CHOpOCTH apa-

IeH1111. 

Ha (l)Hr. 6 HoHaaaHa BoamoarnaH HoHcintrypagHH neTareasHoro annapaTa 
c HOHHI,IM gaHraTenem (c Tarok 4,54 1'), HpegHa3HageHHoro Jlna HcmaTaHHit 
c apargermem. Ta6apHTE1 aeTaTegr3Horo auHapaTa (gamna 790 mat, gHameTp 
590 mat) gonycHaloT pa3merHemie ero Ha paHeTe «CHayT». CoraacHo rpadinuty 
[()Hr. 4, HpH HCH0J11,30BaHHH paHeTm-Hoorrenn ACHayT» H Tare HoHHoro gaHra-
*MTH 4,54 upogoaamTeabHocTL HoneTa 110 30HHOBOR TpaeHTopHli COCTaBJIHOT 
1,4 'sac. qT061.1 OCylHeCTBHTb mrHosemmiti aanycn HOHHOTO gaHrarean nocae Ha-
6opa aaganHoti BLICOTEI, amxog ero gonateH 6mTa 3aHpraT, a Haityymllposaime 
H o6earammaHHe gaHraTear3Hoil cucTemm gonamo 11p0113B0):IHTLCH Ha aemae. 
lipmunta gaHraTenH c6pacmaaerca Ha 6oaranoil macoTe. 

Ha ypasHeima (4) cnegyeT, TITO o6llkaH morgHocm, HoTpe6.naemaa Homnam 
naHraTeaem, COCTaBIIHOT 2,20 KM; 60% wroil MO/DHOCTII, T. e. 1,32 item, Hogao-
MITCH OT yinDopmepa H 0,88 item - HenocpegeTaeHHo OT 6aTapen. CHcTema Teae-
meTpHH HoTpe6.aHer 0,1 KM. BancogaaH monTHocTL ymcDopmepa paaHa 1,42 nem, 
a ero Bec, coraacHo 4)Hr. 1, cocTaHaneT 8,6 Kr. 

Bec HoHHoro gaHraTeaa, coraacHo ypasHeHmo (5), paaeH 6,8 tc. F. MOIR-
HOCTL, noTpe6.imemag ymitopmepom, pasHa 1,42/0,85 = 1,67 nem, noanaa 
MOrTHOCTb Ha Hmxoge 6arapell cocTaaaaeT 1,67+0,88 = 2,55 nem. Tama! 
o6paaoM, Heo6xogHma 6aTapea emHocTiao 2,55 X 1,4 = 3,57 Hem-4, a ee Bec, 
coraacHo ypasHernuo (1), paBeH 3,57/0,12 = 29,7 id'. Bec annapaTyrea Teae-
meTpHH 9 nr. CnegoaaTe.nsHo, CyMMa Becoa ymcDopmepa, 6aTapen, HoHHoro 
rareafi a annaparypm cHcTemm TeaemeTpHH cocTaBageT 54 Kr C y'IeToM Baca 
Hopnyca anuapaTa (54.0,2 = 10,8 NT) o6reliii Bee aeTareabaoro armapaTa 
pawn npHMepHo 65 Kr. BO3MOH3LIO HorpenmocTH B npoaegeHHoil °Aerate Baca 
HO MOryr upiaseCTH K CyIlleCTBOHHOMy "Eel-ma:emu° KOHO.IHIAX pe3yabTaTOB 
allanHaa; TaH, H3 CI)ar. 4 caegyer, -4TO yaenn-geHHe Baca game Ha 45 ttl' ymemana-
eT apemH HoaeTa mum, go 50 Atm. 

HpH VICITLITaHHHX gaHraTena C Tarok 4,54 	B TegeHHe 1,4 nae pacxog 
pa6ogero Teaa cocTaaHT Bcero 4 

Hormel gartraTeah, HoHaaaHamit Ha 4:efr. 6, HmeeT BHA gliamagpa gHameT-
pom 280 MAL H AJIHHOR 127 MAG. AaHraTeab yoTaHosneH TaHreurmaahHo OTHOCH-
Tenbao OCH apargeHHH. BaTapea pa3mepamH 305 X 355 X 180 atm pa3merHeHa 
nog gmaraTenem. Ymd:popmep, annapaTypa mammal TeaemeTprm H npogHe 
yczpoilcTaa 3aHalogema B Roam/map pa3mepamH 305 X 355 X 127 ALAI, ycTa-
HOBJleHHEarl Hag gaHraTeaem. Tpli gacTH neraTeaLHoro aunapaTa coe,gHHeHm 
ciaepmamH.  

376 	 1. Menwauxa u o6opy0oeauue 

OCH 1, 2 H 3 .HB.115110TCH raamulmH OCHMH neTaTeasHoro auHapaTa. Ann 
Hpocrona HpegnonaraeTen, gTo maccm pacHpegeaema. paaHomepHo, Hpagem 
uonomana mace& dioepmeaHoil HOuCTpyHHHH oTHecena a 6aTapee H nonoHHHa 

HoHTermepy c ymcDopmepom H annapaTypoii cHcTemm TenemeTpHH. Jlerao 

355 

r. 6. lioncNtrypaurmi zeTaTenLaoro aratapaTa c HOHEIILM icintraTenem Tara 
4,54 r(paxera-Rocirrena 4cCitayT*). 

Pantepar B summedeTpax. 

HoHaaaTs, .110 HpH OTOM'geaTp mace pacnoameH B Hagaae HoopgaHaT, .a momeu-
TM HHepHHH OTHOCHTOJILHO TJ1aBHLIX °cell pamna: 

11 =12 = 0,65 nr.,n • cen2 ; 

13=0,128 Krat• cen 2 .. 

IleHrp HoHHOro gaHraTean pacnonomeH as paCCTOMIlllt D =1140 .HEAL OT 
rkeHTpa mace aeTaTearmoro anuapaTa. L(HHraTeaa ycTaHoaneu Tamara o6pa3om, 
.110 Tara co3gaeT MOMOHT TOJILKO OTHOCHTOJILHO OCH 3. MOMeHT DF 
X10-3  7: rat coagaeT yraotoe ycHopeHHe 

che DF 
= 2,8 o61.uun2 . dt 	/3 

CaegoBaTeamm, aa 1,4 ga,c pa6oTm ganraTeafi cHopocTL Hpankerrna H3MOIIIITCH 
Ha 235 o61.nun. llentepTaH cTyneHa paHeTm 4CHayT» cra6HaH3HpyeTca span:ke-
rn:tem co cHopocrmo 160 o61.uun, TaH .110 aa crier gericuma THrH HOHHOtO gBH 
raTeng cHopocTL Bpaigeaaa ReTaTeabHOTO annapaTa moateT ymemaaHTLca OT 
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160 o6/.Hum gO Hyasi H aaTem soapacTH go  75 o6 /ALUM npH HpOTHBOHOJIMRHOM 
Hanpassemm spainemm. 

Ha-3a HaaFigH11 HOCTORHHO geficTsyronlero yraosoro ycHopeHHH game npH 
npoxomgeHHH Hynes() cHopocTH spargeHHH Ha seTaTeasHom annapaTe oTcyT-
CTByrOT yCJI0BHH HeBeCOMOCTH; 3TO o6aerraeT pa6oTy cHcTemm nogaaH II0311.11. 
MHHHMaabH0e ycHopeHHe B rkewrpe HOHHOF0 grairaTeact 7.10-5  g, BO3MORCHO, 
orkaaceTcH AocTaTo=umna gaff pa6oTra HcnapinesH acHgrcoro He31151. B TelmaHe 
Hie 6oasmerc aacm nepHoga HO:MUM:MI! neaHri HaxogHTcH nog BO3HefICTBHeM 
3HagHTeabHO 60abBIHIE ycHopermit, 06yCJI0BaelIHMX spargeHlierd seTaTeasHoro 
annapaTa. HpH maxermaasHoil cicopocTH spaineHHH 160 o6/murt neHTpo6eacHoe 

(1) H r. 7. Oca HoopainfaT B ypaimenimx aBIORemul neTaTeammro armapaTa. 

ycHoperme pasHo 8 g y HpaH HoHHoro rpHraTeaH H 4g B ero gempe. AsHraTess 
gOJIMeH 6bITb HOCTaTO,THO nparnasm, aTo61.1 BmgepsHam DTH ycHopernm, a TaHHIe 
neperpyaHH go 16 g, 1303IIHRazonfHe Hint srasegemm Ha op6HTy nocaegHem 
carrae asHraTeab momeT 61,1Ts HeHarpeTmm). 

CatopocTs spargeHHH MORCHO HamepaTs pasarsmsimH meTogamH, HoTopme 
CBOIVITCH K onpegeseHmo yraosoil riacToTra spargeHHH 0)3 OTHOCHTeabH0 OCH 3. 
HosimecTso o6opoToB aa spout HamepeHHH oarmo orkpegearieTcH c TagHOCTIa0 
go 0,2. Tamar o6paaoM, rkpir npogosacHTessHocm HamepeHmi 1 atm norpern-
HOCTS HamepeHHH CHOpOCTH sparneHaa COCTaBaffeT OROJIO 0,2 o6/xica. 

ECJIH sTopoe HamepeHme Hp0H3BOHHTCH .aepes 10 ascot, To marcomaassaH 
norpenmocTs HamepeHHH npHparrkeHmi CROpOCTH pima 0,4 o5/.surc, -.ITO coma-
afieT 1,4% OT npHpargerma CROpOCTH, pasnoro 28 o61.3tun. C TaHoil Hte OTHOCH-
TeabHoff TOtIHOCTMO onpegearieTcH npH DTHX ycaosHrix H Tara gsuraTeari. 
TOTIHOCTI, HamepermH TRIM monceT 6bITb I:Loam:nem aa caeT 6o3lee TrgaTeasHoii 
o6pa6oTHH OIIbITHHX Am:tabu. Ha cKaaaHHoro caegyeT, =cm game B TeaeHHe HeIIbI-
TauHe  1,4 tcac TsTra asHraTeari moriceT onpegegHTscri irpH 
Hecicoammx peacrmax ero pa6oTra. 

B peaynsTaTe HpankeHHH asHrwreax cTpyri as HHM HmeeT He npHmosimeri-
Hp°, a cimpaasHyro cDopmy. OgHaim game npH cHopocTE spanceHHH 160 o6laturi 
pagicyc cimpasH 6aHaox H 4 sac. CToas Hemaarrressima HprrsHaHa He momeT 
HOBJIHHTI, aameTHsrm o6paaom Ha pa6oTy gsHraTessi. 

H3-3a HeTormocTerc c6opHrr H BO3HerICTBHH CHJI IIpH pacnerme gammas-
Met armapaT C HOHHIAM asHraTesem nocae oTgeseHHH OT paicemi HOCHTeall He 
6ygeT spankaTscH cTporo OTHOCHTeabH0 OCH 3. B peayJlbTaTe npeneccHH yc3iosc- 
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HHeTCH HamepeHHe CHOpOCTIf spanieHHH H HOSIBJIHIOTCJ1 sHeanme MOD/Wan:a, 
o6ycaosseimme geciropmanimmH HoircTpyrcrkirH. Marimmoe nose 3emall TaHme 
coagaeT BHemHHe MOMeHTM. Hogpo6Hoe paccmorpeHHe DTHX surgeHHil npaserre-
HO Rime. 

J{/MAMMA COECTBEHHOF0 BPAMEHMI JIETATERLHOPO AIIIIAPATA 
C 3101111131M JABWATEJIEM 

Ha climr. 7 noHaaaHa cHcTema HoopgHHaT, npraurraH npH oruccamm ;prom-
HRH geTaTeasHoro annapaTa c HOHHEIM gsnraTeserer. OCH x, y, z Herrogimmtma 
B npocTpaHcTse. OCH 1, 2, 3 CB113aHLI C geTaTearmam annapaTom, upwrem ocs 1 
upoxo)HT -gapes 'corms& asHraTess. Hagan° o6eHx clicTem HoopgrmaT cosnaga-
eT c neHTpom mace annapaTa. Momewria HueprkHH omocareasno oceft 1, 2 H 3 
o6oaHariema aepea i f , /2  if /3 COOTBeTCTBeHHO. OCb 3 11B3lleTC11 °CLIO CHMMeTpHH 
annapaTa, noaromy / a  ---- I2 . Yraosme CKOpOCTH sparnemm oTHocHTeasHo (weft 1, 
2 H 3 0603HagaI0TCH COOTBeTCTBeHHO .aepea 	H 0)3. Hoimmil gsHraTeas 
cosgaeT OTHOCHTeabH0 OCH 3 momeHT DF. OTHOCHTeabH0 aByx apyrrix °cell 
momenT paseH Hyaro. CHaaaaa npaimmaeTcH, 	seTaTeammul annapaT HsarieT- 
CH a6COJITOTHO acecntim. BaHcifille 0TICJI0HeHH1 OT 3T0r0 ycaosmi paccmaTpH- 
saeTcH mime. 

geuxcellue ommocume ✓ blio noopOuream, cea3anubtx 
c AenzameAbitum annapamoat 

,11BMIteHlie oTHOCHTejlEHO ocel3, CBH3aHHEIX C aeTaTeabHblm annapamm, 
onncsisaeTcH H3BeCTHISbfH ypasHenromH ailsepa [3]. Hpli Ii  

— — 	

- /2 H Hysesmx 
a momewrax OTHOCHTebH0 oceil 1 El 2 ypasHeHHH atigepa Hmesyr sHg 

co t 	(.30)2 = 0, 
4 I 	13 

( ;2 + (1 --:11 ) (030)i 0, 
 tIi 

• 	DF co 3 = 

Hag emir:wawa oarkaaaeT gralabeperockirposaHrie IIo 
ypasHeHHA (9)—(11) gaeT 

1 co i  cop  sin [ (1 — ) Ora  + co n) t const , 

co 2 = or, cos [ -T1  

2

(1 	) (ails ± co o) t const , 

DF 
co3 = 	 t co n , 

rge t — spema, oTcaHTLisaemoe OT momeHTa Haaaaa pa6oTH asHraTesH; (00 
H (Op  — Ha-gam:acme yrsoshie CHOpOCTH spankeHrm OTHOCHTeabH0 OCH 3 H Haripas-
.11eHMI, nepnewkincyaripHoro x DTOR OCH. YT310Baff CROpOCTI, 0)0 — 9TO CHOpOCTb 
COO6IReHHOr0 JIeTaTeJIaHoMy anuapaTy CO6CTBeHHOTO Bpan ennH. Yraosaff 
cHopocTs co p  orkpegesHeTcH oinH6HamH HeCOOCHOCTH n cliaamH, geticTsyrommul 
npH oTgegeHHH annapaTa OT parceTm-Hocwreari. 

CoraacHo ypasHermio (14), yraosaH cHopocTs co 3  saueftHo soapacTaeT co 
spemeHem. ECJIH HagaaLHoe HanpasseHHe sparckeHHH seTaTensHoro annapaTa 
HpOTHBOHOJIO1III0 momertry OT HOHHOrO ainfraTeax, searommy F caegyeT carcTaTs 
oTpanaTensimii. 143 ypasHerum (14) BH,RHO, 'TO CROpOCTb 003 He 3aBHCHT OT 
cHopocTeit span:kerma OTHOCHTeabH0 oceri 1 H 2 H, B riaCTHOCTH, OT BeakPIHHIS 

3geci, warm 
rpHposaime 

(9)  

(10)  

(11)  

spemeHH. Hwre- 
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ilpm ./1 = Ia  yraonoe ycnopenne 3313HCHT TOJIBICO OT TRIM BEHHHHe 
alHFI kenay ynasanummn momenramn mEcepgrrn o6cyntgaercn imam. 

BO3B0gH B ItsagpaT H cymmnpyn ypanneimn (12) n (13), noariaem 
(0 2,+0): = m

an 	 (15) 
Tamp& o6pasom, yraonan cnopocrs Bpargenlin ornocirreasno rcanpanaennn, 
mepuengnityanpnoro OCH 3, HOCTOHHH3 H palms natmabnomy 3113,1eHlatIO O. Hpoengnn CROpOCTII (Op Ha OCH 1 H 2 H3MeHHIOTCH B 33BHCIEMOCTH OT nsmenennii yraonoft CI(OpOCTH (03. Han nonaaano mune, 3T0 FIBJIeHHe MOH(HO IICHOJIbBOBaTb 
,aan onpegeamann BeIIHRHEILI (03. 

paean- 

180 
170 
150 
150 
140 
130 ,e, 
120 g 
1103 
100 a 
90 6° 
80 4. 
70 

non npeigccuu 0 

20 
10 
0 

-20 	  
30 40 SO 60 

5p6ain, mum 

eD a r. 10. lelaktenenne napamerpon gsronenni neTarenarioro 
anuapara C HOHHEIM J:kBaraTenem no spemenn. 

nepnengincyanpuoil OCH 3, cymmapumm momercrom noangecrna xnmacenna £ 
H yraom npenecum 0. Cymmaprimii momenr noanriecrsa gBlnifeHlIff panel( neicrop-
Hoff cymke 13 0) 3  H /103p 

L a = I:co 114 	 (20) 

C
no

po
cz

nb
  e

p
au

te
nu

n  
u
  c

no
p

oc
m

b  
n
p

ez
ec

cu
u,

  o
61

.4
tu

u  200 

160 

120 

80 

40 

0 

40 

80 

- 120 

-150 

Ceopocma 
apegeccult fp 

CAT7,00C/77b epalLIEHUR 
0.13 

60 
SO 
40 
30 

10 Za 70 80 90 

x 

H r. 8. Yraia 3iinepa, onpegennionine option- 
Talmo neTareamioro aunapaTa. 

(13Si r. 9. CHH3b MeHi-
MOMeHTOM ROHR- 

coma ABM-I-WHIM if 
yrnam nperkeccnil. 

geuateenue omnocumeAbito 
menoOeualcnoti e npocmpartemee eucme.ubt soopOuream 

,Tkenmenne aeTareamloro annapara OTHOCHT07lbH0 ciceroni noomnnar, 
41INCHp0BallHOi3 B npocrpancrse, onnchinaercfc ypaimerummn Ilarpamna AJIH 
yraon atiaepa, nonasanamx Ha cpnr. 8 [3]. HaocnocrL 1-2 nepecenaer nao-CKOCTE, x — y IIo npnmoil, nasmnaemoil carameil yaaon». Yroa mencay ocmo x 

annnerc p.aoe o6oanatien Iepea (p; yroa mencay anima"( yeaon H 0C1310 1 — -qe-pes 	yro.m memny ocnmn z n 3 (yroa npenecum) — ,Tepes 0. Monaco nona- zars [3], ‘ITO yram q), ip II 0 CBJ133HEI CO CHOpOCTMO cos  coomomennem 
• • 

±q) cos 0 = cos. 	 (16) 
YLTIOBall CHOpOCTb npankeram JIHHHH y3JI0B nasmsaeren CKOpOCTMO npeneccrin. 

MOMeHT nprcaoncen TOJIbItO OTHOCHTe.lIbH0 OCH 3, TO H3 ypannennfc 
Jlarpannta monmo noayracrs ypameime n.an cnopocrn npeneccnn 

• /30)3  
cos 0 m  • 

cp sin 0 cos 0 

HpH MUM% yrJIOBJIX ycnopennax, xapanrepraktx gag ncraarannift HOMILIX ABII- 
raTeneit, H aagaammix yraax npenecenn 6oamne 1° Bropoft Imes ypaimennn (17) 
mnoro wahine cos  /Alm neer° neratma HCIIbiTaHHg. HoDTOMy Hp1I6JIMICeHH13. 

/scos  (18) 
14) 	/i  cos° • 

floguranosna noaygennoro BmpanteEmn gas' qi B ypamenne (16) gaer ypanne-
. 

mire CItOpOCTII BpallkeHHH 1 OTHOCHTNILHO JIHHEH yaaon 

= (1 — I-A) co /i  
Ha clam 9 nonaaalla CEIFI3b MeHigy MOMOHTOM KOJIH'IeCTBa ;:kffilliteHEUI /3(0a 

OTHOCHTeRbH0 OCH 3, MOMeHTOM ICOJIIITh3CTB3. 	 /i(Op OTROCHTelIbH0 OCH, 

Him( paccmarpkrnaemmx maamx anagennnx yraosmx ycnopennii BeRTOp cymmapno-
ro momenra KOJIII.leCT133 aBIDEeHELS1 nparrFriecnn connaaaer C 061310 Z. HODTOMy 
yroa npeneccnn 0 C AOCT3T0r1HOil TO.IHOCTLIO onpegeanerca npn67lnncennmas 
coornomennem 

ficop  
tg = 	. 	 (21) 

.3(03 
ECM! eagama anwiennn I l i  /3, F, D, (00 H (0p, TO ypanneEmn (14), (18), (19) 
H (21) IIOJIHOCTLIO onpegeamor gmonenne aeraTeammro amiapaTa 
gsnrareaem OTHOCIITeabH0 HeHOI(BIDICHOCE CHCTeMLI Icoop,tmnaT 	y H Z. 3TH 

(17) 

(19) 
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ypanneHHH, as HcxameHrtem yparmeHHR (14), connagalor yparmeHHamn ASH- 

IReHISH cno6ogHoro Tena upH OTCyTCTBHH BHeDIMIX MOMeHTOB. 

Ha clalr. 10 upencTaugeHu napameTpm TpaexTopHH neTaTenbHoro annapaTa, 
zxema xoToporo Rana na (DKr. 6. XapawrepHoTHRH neTaTenbHoro annapaTa Taxo-
nu: F = 4,54 r, D = 140 .4t.AC, If = 0,65 K1'.u•cex 2 , 13  = 0,128 xfx-cexa, 
too = 160 o6/.mutt; HaRanfamil yron npeneccHH paseH 2° (co p  = 1,1 o6/.4cux). 
Ha rpacfunte npencTannems 3913HCHMOCTE CROpOCTH CO6CTBeHHOTO BpankeHHR co ) , 

.cRopocTH upegeccim .11) H yrna npeneccrna 0 OT spememi HoneTa, o6maH gnHTenb-
110CTI. xoToporo COCTaBafIeT 1,4 =sac. 143 rpasjana. BH,11110, 4TO yrnonan CI{OpOCTb 

O3 H3MeHHeTCH nxHerino co HpemeHem H ymeHbruaeTcH go }wail Ha 57-11 mlinyre. 
ES noHny HCHLITDEHH (84-51 MBHyTa) yrJ10BaF1 CHOpOCTI. gocTuraeT 31134eHHFI 

75 o6/.xua. Hauanbnasi cxopocTb npeneccHH tp panHa 31 o6latult. Ha 57-i MxHy-
Te cxopocTb npegeccHH gocTHraeT mmumansHoro 3HaReHHH 1,1 o6/.mutt, pas-
Horo cap , H Ranee yseaHRHBaeTcH go 15 o6/.mutt Ha 84-ii mHRyTe. Yron npeHec-
C1111 0 cHaRana megammo no3pacTaeT go 10° Ha 46-i minlyTe. 3aTeM nonomeHHe 
geTaTenaHoro anuapaTa pe3R0 H3MeHHeTCSI, yron 0 yeenuunmeTcH go 170° 
Ha 68-i mnHyTe H ganee upogonntaeT megneHHo noapacTaTb. 

PeaynaTam pacileTon, upegcTaHnennme Ha cluir. 10, B IIO.TIHOil mepe cnpa-
negamna .71111111. npH TO'IHOM panel:mime MOMOHTOB HHOpILIIH If II Ig u OTCyTCTBHH 

upantmourgx MOMeHTOB OTHOCHTeJILHO coca 1 II 2. 3TH ycnom4H Ha upannute 
nonHocTmo He ygonneTnopsuoTol. Hanpmfep, pawn:rule HenwTHE / i  H /2  Ha 

1% npHnogHT x xone6amcam yrnonoro ycxopenHR (0 3  OKOJIO 3HaReHHR 
2,8 o6/xua 2 , nonygeHHoro npH ycnomm If  13 ; amnamyga xone6aHHii cocTa3- 
.HReT np116,gliamenbao -I-7%, a =lacTom H3MeHHeTCH OT 4,3 21 B nagane HUM-

"TaH1151 AO 2,1 ref upH (03  = 0. TaIIHM o6paaom, B peanbmax ye.110BHJIX 6ygyT 
7Ha6mogamcn He6onbmHe xone6aHaR oTHocHTenbao cpegnnx napameTpon, 
noxa3ammx Ha cur. 10. gaff oupegeneHHR TarH c maxcHmanmon TO4HOCTI.10 

ZT14 Rone6aHHR Heo6xogHmo y4HTMBaTb npH o6pa6ome Dicenepilmerrrammax 

gammx. 

Bitu.gitue emettotux atomelimoe 

CymecTsyloT Him HCTO4HHR3 BHeIIIHHx MOMeHTOB, RoTopme moryT H3M0H1ITE 

cxopocTs CO6CTBeHHOTO BpameHHR H BHeCTH norpearHocTH upH oupegenemm 
THTH HOHHOTO gratraTeaR: 1) n3aHmogeitcmHe C MDTHHTHIDI nonem 3emaH 
H 2) ymemmemie cxopocTH co6cTHennoro BpamenHR H3-aa AecbopmagHti noacTpyx-
<Him neTaTenbHoro annapaTa H o6ycnonneEmoro HMH paCCel1H1111 arreprHH. 

Momenm, o4c.weAennbui maatumnum noaex 3amitu 

Marmunoe none 3emall no36yacgaeT TORN (13y1{0 B o6onognax Bpammoinero-
CH JIeTaTeHEMOTO aunapaTa, BBIHOJIHeHHMX 113 nponogsuptx maTepHanon; 9T0 

ITHBOAHT x yMellEallOHMO citopocTH Bpargemmi. B pa6oTe [4] nonaaallo, 4TO 

MOMeHT, AeticTspouplii Ha uHamEgpxRecxylo o6onomty, KOTOpaSI BpargaeTcH 

B ogHopogHom marrurrHom none, nepnengHxynapHom OCH nugungpa, impancaeT- 
.C51 tDopmyaoft 

4nRha3B 2Lco 
4R2+ 0,21.,,,2,02h2 ' 

rge 	— yrnonax cxopocTb Hpamernin gruumgpa; R — yAern.Hoe COITOTHB- 

zerme maTepHana o6onornm; h — Tonnunia o6oncentH; a — pagHyc HHanagpa; 
B — man:mHam' HilgyRHHH; L — gaHna Hunungpa; p, 0  — MaTHHTH931 upo-
Hugaemocm Haltyyma. 

JleTaTentmati annapaT, nonaaammil Ha cimr. 6, monmo paccmaTrurEam Ran 
amommutenbrit muumgp gHameTpom 355 .x.x, gamitoit 305 .3,tal. (panHoift cymmap- 

F. menioau.a  u o6opy8oeanue  

nog gaime RoilTampon c 6aTapeRm11, r4opmepom H annapaTypoil CHCTe311,2 TenemeTpHH) H TOMILHHOR CTe111111 1,6 alt.ht. IlpH B = 0,3 oc (MaTIIIITHaH HI1):(yR-rum L10.11H &mail) H yrnonoil CROpOCTH w = 160 o6/.,xua npaigmonudt MOMeHT, 
cornacHo ypanHemno (22), paneH 4,6.10 -7  nr.N. HonytleHHaR Benurnma menee. 
0,1% momeura, coaganaemoro 11011HEM gmtraTenem; noaTomy Homy:, C4HT3TB,. 
4TO marmITHoe II0J10 3eMJ111 He FIB.7151eTCH HCTO4H111(0111 3aMeTHI,IX OIIIH60K npu 
oupegenemm TRIM. 

Bropoit =weft 3HameHaTenn ypanHemui (22) mHoro memme Imp:tor°. Cnego- 
BaTenbHo, Hpammonuni MOMeHT OT MaTHHTHIAX CHJI uponopr(HoHaneH yrnonoll 
CROpOCTH co6cTneHHoro TipamenHR H y6unaeT c ee ymeimmermem. 

Moateurn, o6ycitoedzertublit" ynpyzocmbro Konempynquu dtemameAbnozo annapama 

JleTaTensruati auuapaT He sumneTcH a6comoTHo mecumm. IlporH6m oTgenb-
nmx ero Remit HpnnogRT x nommemno ne6o.abruHx npammorgILX momewron, HoTown AOJIHMEI y411Tb1BaTI,CH BO H36eHtaHlle norpexmocTect mmepeHHIT TErH. 
IloaTomy Heo6xogHmo oupegeaHm 113MeHeHHFI yrnonoti CROpOCTH (03 B peayabra-Te DTHX AecDopmagriii. HInfte upinixmaeTcR, 4TO B.111151H110 uporH60n HenenHxo. 

HJIR o6inefi xapaxTepHcTmar gmmeHun moryT HC/10.41,30BaTbCF1 ypanHemui 
ABIRROHHH ntecTuoro Tena. 

limieurgeciate alleprim BpameHHH OTHOCHTWILHO OCH 3 H nepneHmmynap-aog Heg OCH paBHaI COOTBeTCTBeHHO /3 ((..4/2) H II  ((.4/2). CnegonaTenaHo r 
 nonHaR mmeTuRecHaR alleprim BpamenHR 

	

/30 	/ico?, 
E = 

2 	2 
+— . 	 (23) 

C yReTom ypaimeHHR (20) HupantenHe gaff alleprmi aarnacunaeTca B 'urge 

E= ( 1 	 (24) II +I2 3  / • 

H3-3a AecDopmagint anemeHTon neTaTenbHoro annapaTa ero ximeTIERecnaR anep-
PITH npH OTCyTCTBEH TFITIE HOHHOTO mmraTeaR (T. e. 11pH HOCTOHHHOM momeHTe-
ROJIH4eCTBa ;IBHHCOHIIH L) 6ygeT 113MeHFITLCH. CISOpOCTb HameneHHH aHeprmx 
onpegenneTca 113 ypanHeIIHR (24) 

dE d(o3  
dt 

	1 
 136)3 	Ti)T—lt • 

nennoro nporH6amH ROHCTpyRIIHH H COOTBeTCTBylOTHEM 

Hpeo6pa3yn 3T0 ypanHerme, Hafigem Bean-Rimy yrnonoro ycxopemm, o6ycnon- 
paccemmem aneprnw 

dE 
d0 3 	at  
dt 

130)3  ( 1—=-12  
i 

llocxonsxy Beam:num dE/dt ncerga oTpHHaTe.rnaa, H3 ypanHenna (26) caegyeT, 
4TO gaR neTaTenbHoro anuapaTac I 1  > /3, H3o6pancenHoro na 411r. 6, pacceR-
Hire aHeprHH 11pHBOgHT x ymenbmeHmo CROpOCTH CO6CTBeHHOTO spameHun_ 
Taxuu o6paaoM, BTO mineHHe upH ymemmemm CROpOCTH BpameHHR gacTnyer 
B TOM nie HanpanaeHHH, 4TO II momeHT gBEtraTenfl, a upH ee ynearrieHHH — 
B HpOTH130H01107RHOM. OTC10A3 BuTexaeT BO3MOHMOCTI, HCREIOTIOHIIH norperaHo-
CTH, o6ycnonnermorr paccenEmem aHeprHE: HCTHHHOe 3HaReHlie 'nun monaro onpe-
genTrrb, ocpegHRR 31194eHHH THTII, H3mepemme go H nocne upoxomgeHlla yrno-
BOA CROpOCTH co6cTBeHHoro BpamenHR 4epea BTU. 

382 

T = (22) 

(25)  

(26)  
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ECJIII se.alituma Ii  cynkecTaelmo 6oamne Bean-glum /3, To paccesnum o6y-
CHOBJIHBeeTe31 B OCHOBHOM nepemennoti HO Bpemetut KOPHOKHCOBOII CHROII [5] 

F,=-- 20/41:Pr sin 0 cos (tig), 	 (27) 
rge F, — mrnoselmaR RopnoaRcoaa cRaa, geficTsyloakaa Ha aaemenT maccu Am, 
pacnoaoncemnaiHa paccToRrnat r OT OCH 3. Cana F, EaupaKaeRa napaanearao 
OCH 3. Ha ypamiemm (27) caegyeT, mTo nameilenne RopRoaRcosoil cRam as noao-
fumy nepRoga o6pankemul aeTaTeabRoro annapaTa BoRpyr JIHHHH yaaoa pawl° 

AFc = 4Amixpr sin 0. 	 (28) 
TO mameRenne CHKIS AF, HpHBOJIIIT x cmencemno aaemeRTa Am, 3KBHBaaeHTHO- 

Ny  upora6y nog AetiCTBHOM yeRopeRKR Hearminion
, 
 — egHHHHax g). 0603- Vi  m° 

 cmenkeHHe anemeffra Am nog ,geficreHem yeHopenuH, paeHoro g, mepe3 
k, nonyriaem gas nporK6a Bbipmeime 

Ax k 
AF 
Am • 

Pa6oTa Aw, cosepmemma Rag maceofi Am, paBaa upollasegemno fryTn Ha cpeg-
nee anamenne CHKEI 

Aw= AF,Ax k AFT 
2 2Am • 

ECKH SBCTb 3TOti pa6omi, pawns yAw, pacceaBaeTca B BHge Tenaa, To BeaII-
'MEy aneprsn, pacceamioil 3a nwaoKHiiy nepnoga o6paukernaR BoRpyr JIHHHH 
yanors, MOKCHO nogctinTaTs HO cflopmyne 

AE y
2
k
A
A   

' 
	 (31) 

OTcloga aneprim, paccemmeman aaemenTom Am B egIunmy HpemeHH, pamia

i = yk AFC;  AE 	 (32) 2tAm • 
llogezaHornia AF, H3 ypaanerum (28) a linTerpnpoRanne HO Bceii macce aeTa-
Teabnoro annapaTa galoT caegymnee ypaaReRne gaff pacceHHaemoii MODHOCTH: 

dE 	8 • • 
1)3i-p2  sine 0 ykr2  dm. 	 (33) 

Nt 
dE 

BeJIHgHIII1 1p Il icp MOJKHO Blilpa3HTb C HOMODITal0 ypammanit (18) a (19) B 3a-
BlICHMOCTII OT CItOpOCTII CO6CTBeHHOPO Rpm:germ:1 co 3  H yraa rnpeneccim 0; 
B peayabTaTe aMeeM 

dE 	8 
dt = 	( 1-11) 3  ( 11) 2  /I 	/i (O 3 tg2 0C ykr 2  dm. 	 (34) 

llogcTanomta noaymenRoro Bupameinuf gaa dE I dt B ypaBHeHHe (26) HO3BOJIlleT 
RATH coonHon:mxe gaR YPKOBOTO yenopeHHH, BII3BaHHOTO nporH6amn anemeH-
TOB nOHc•rpyingHH, 

dt= 
	A  [( 1 	 ) co: tg, 0 ] 2  , 	 (35) 

rte 

X= 	C ykr 2  dm. ict3  

H3 ypalmenHH (35) caegyeT, mTo gJIH aagammil ynpyrocTa aeTaTeamioro anna-
paTa, oupegeaRemoii nuTerpaaom yramme ycRopeRne Ha-3a paccemina 
aneprun nponopnnonaatao RsagpaTy OTHODIeHlta MOMeHTOB HEIePHHH /3//i 
H mersepToil CTeHeHH YTKOBOit CHOPOCTH (03. 1103TOMY Aaa yMeHbIlleHHH paccma-
Tplumemoro HCTOtIHHIta norpenmocTeft KmaaTealao KcnoabaoRam aeTaTeaume 
anuapaTu yganaemmii cDopmu. 

qT0612I 13101HCJIHTb pniTerpaa A , He06X0,IIHMO TWIHO aHaTb KOHCTPyKIIHIO 
aeTaTeamtoro annapaTa. ;Iasi npK6aKmennoii °genial BeaKmKtim 6maK  Hpo- 
Begenia Bummcaem gag cnyTiuma 43Hcimopep> III Ha ocaose gam: ix, npase-
gennux B pa60Te [5]. 9TOT CHyTHHK 61an BlIBeAeH Ha °parry CO CHOpOCTEIO 
CO6CTBeHHOPO BpargeHHH 600 o6/.mult H yrnom npeiSeccng OHOJI0 7°. OTRomenKe 
ero MomeHTos Kilepnim /1 /13  = 82, a Ramaaanoe yraoaoe ycRopemie, o6ycaoK-
aemme nporn6ann, cho a ldt = — 0,004 06/.mutc 2 . llogcTaRoima yRaaanaszx 
Keanmlni B ypaaname (35) Baer arta -seam 2.10-7  cetc2 . 

	

ECJIH ntecTnovra newureaLaoro annapaza, noxammoro 	4111r. 6, 6an3Ra 
K 311eCTKOCTH CHYTHHIta «axcunopep» III, TO H aRameime 21/4. gjla Hero 6ygeT OJIHO-
ro nopRgRa c Benuumoit gaff onyTHHHa. YrnoHoe aamegneaHe neTaxensuoro 
annapaTa npu namamaom yrae ripenecout 2° palm° 3.10 -4  o6 Isituit 2 ; oHo ymeHb-
maeTcH IIo mepe cHnacenHH enopoeTH HpargeHHH. Awn() Ewan Hariantamii yron 
nperkeceHH paseH 10 ° , Mancnmanumoe (Ha‘lany,Hoe) yrnoBoe 3amegneHHe palm, 
Beer° 7 • 10-2  o6 1.3aata 17Raaarnme BeJIIPIHHIA COCTaBKHIOT COOTBeTCTBeHHO 0,01 
H 0,25% OT aamegaeRnR, coo6nmemoro HOHHIIM gmtraTeaem. Tama( o6paaoM, 
tae gocTaTomno RtecTion aeTaTeasmax annapaTon upEr maamx Katmai:aux yraax 
npenecom onTR6Ra B HaMepeana Turn, o6ycaoKaeimaR paccefmnem aReprim, 
nperm6peRaufo maaa. 

H3MEPEHHE CHOPOCTH BPAIREHFIll 

Onpederienue creopocmu apaufeltux c noatouplo ance.4epoasempa, 
uneptuonnozo obooduomameAst u.int cxopocmitow eupocsona 

lipegnonontam, "ITO Ha oca 3 (CM. It Hr. 7) Ha paccTomum s OT aeRTpa mace 
annapaTa yoTalloaaen aRceaepomeTp, Ramepsuorgnft ycRopenKe B RanpaBaeHnl, 
napaaaeabnom oca 2. PerncTpRpyemoe aRceaepomeTpom ycRopenne pasuo 

dmi 	 (36) 
a=  8  c7i • 

An4s 	ypaimerme (12) II nogcTaBaan noaymemme ampaaceRne gas 
Chillidt B ypasnerme (36), noaymaem 

a = so)pco3  (1 -L t) cos [ 71  (1 — ) (6) 3 + coo) t coast 1 . 

arciona -qacToTa HuxogHoro cHrHana axcenepomeTpa paima 

=4,t  ( 1 	) (0)3+ 030.  

H3 DTOTO ypamiernm BKHHO, "TO yraoaaR CHOPOCTI3 c1)3  Monier 613.1Tb oupegeneHa 
no HamepeHHHm RaCTOTII crtumaaos aRceaepomeTpa, nepegaaaemux Ha 3emalo 
annapaTypoft TenemeTpHH. IIpn DTOM HeT He06X0JIHMOCTII TaimaponaTb aRceaepo-
meTp; 6wree TODD, ameCTO ancenepomeTpa MO7KHO HCHOJIb30BaTb HneprkHommii 
mentalorlaTeaL. BmxogHoft cHrHan cHopommoro rHpocnoua, yeTaHoHneHHoro Ha 
OCH I Man 2, Taxsice 6ygeT H3MeHHTLCH C RaCTOTOtri, onpegeaRemoil ypamie- 
Einem (38). 

(29) 

(30) 

(37) 

(38) 
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AmuaHTyga yettopemm, Hamepsteldoro axcenepomeTpom Hatt HHepglloraimm 
BfintaiogaTeaem, paaHa 

Ha OW:10133MM 1130BIBTRHIIHORHX cooTHomeHrdi MO/RHO nottaaam, 
oppegenHeTcH ypaaneHHem 

yron A 

1 13  

143 3TOTO ypaaHeHHa BHAHO, "ITO HpH yrnomax cHopocTnx co s , 6AH3RHX K Rpm, 
axcenepomeTp H HHePIWOHHIalti BbIRRIVIaTeRb HeaclxbeitTHBHH. OgHaR0 AR/I 
paccmaTpHrmemoro neTaTeaLHoro annapaTa 
amnaHTyga ycitopeHHH B aepxHeii =mem R011- 
Tegaepa c ymcDopmepom H o6opygoaaimem 
cHcTemm TeReMeTpHH (s = 445 .xtat) npeam-
Timm' 10-3  g (T. e. seammay, gocTaTo4Hylo 
gag upoaegemin HamepeHHCI) B TegeHlle acero 
no.neTa, aa HCICT1104011110M Hparto.ancH-
Te.7113110CT1310 2 start. 

OnpeOeiteuue cxopocmu epaufeztua 
c nomoupoo co.itueknaix oammumoe u nyme.0 

uaxepeuu.st .uouptocmu cuzuaaou 

CRopocTs apargerma MOM110 oupegennTs 
IIO TeaemeTpHpyemoti Ha 3emat0 =tacToTe cHr-
Ha.710B COAHecnuilx garnacoa HRH ART'IHROB 
ropHaoHTa 3emaH, ycTaHonneHmax Ha aeTa- 
Teatmom auaapaTe. Ran yKaaaHHoii HeaH 
MORCHO HCROR 1330BaTb Taxate Hamepeulle 4acTo- 

xone6aHrt8 MORHIOCTII pagHocktrHaaon cuyT- 
Tanta, HpHHHmaembrx Haaemammll CTaRI1HRIHH. 
HOCRRAIIHR CII0C06 HnatocTpHpyeTca (DM% 11, 
rge noltaaaHa aanlics pagHocHrHanoa cnyT-
arum 43xcunopep» I, HpHEIRTLIX ricitope Houle 
ero aanycHa. ArrreHHa aToro cllyTHruta He 6maa 
lipegitaaHarteHa cnertHanallo gna HociontH CHr-
110710B C 'ieTMO ampaaterumrm HamelleHgem morn-
HOCTII Ha HpHemHon anHapaType B 3amicHmo-
CTI4 OT HOROH{e/IHR CIIYTH141{3. TeM He meHee, 
RaR BRAHO 143 (p Hr. 11, ROMPleCTBO IHIRROB 
aa apemn Hamepeana monteT alTs onpegeneHo 
C TO"IHOCT1310 AO 0,2. 

K contanemno, npit HaaRgHH HpegeccHH 
neTaTeabHoro annapaTa asmieyttaaarmbie 
CTOTIA H3MelleIIHR MOIRROCTH pagllocHrHaa0B 
H- cHrHanoa coanemmx AaT'IHROB moryT OTAH-
qaTLcH gpyr OT gpyra H OT (03. 111T06131 ycTa- 03. 55.12 
HOBIITb CBR3b 3THX 'IRCTOT C yrnoaoit CRO- 
pocTwo 6)3 , paccmoTplim cxemy Ha cDlir. 12. 
OCb z SIBAReTC11 OCb10 span:kerma neTaTeautoro 
aunapaTa, a nonoateHHe nocnegHero OTHOCH-
Teamo oceci x, y, z oupegeaneTca, Hatt 11 
Hpentge, yraamH 3iblepa 0, y H p. OnopHan 
.311111131, HanpaaneHHan x Coartrty nH6o K HpH-
erdHcal CT31111H1I Ha 3emne, o6pa3yeT yron a 
C OCBIO z; ee HpoetigHst Ha IIROCROCTb z—y OT-
KnoHeEra Ha yron 13 OT OCH x. Ilepea onopHyto JIHRHIO H OCb 3 HpoaegeHa onopHaB HaocRocTb, nepeceltatorgan nnocitocTi x nog yraom A It - OCB X. 
1 /2 25 ?amaa J'3 48 

.tg[Af3])_,R 	1 
cos2 a 	' 	tgo. 	(40) 

1- ctg2.4 sin [arctg [ stign(aAc—ost3a)  2
— 

cos (p—A) 

AonyeTHm, -ITT° aHTertga yeraHosneHa Tatum o6paaom, 'ITO maitcHmym (Hall 
Hyab) ee griarpammht 11311P10111131 pacnonontell B 11110CROCTH 1-3. IIpegriononalm 
Tanis", RTC. neTaTensmail aratapaT cHa6atert con -He=mum gammom, RoTopuii 

X 

Cri It T. 1,2. Opaerragaa nerareabaoro arrrraiaxa c aoaauni 
AaaraTeitem oraocirreabao Comma 	aasemadi upaemHot 

CTEUTIVEIL 

(03HAHT* 	 HOAX ORO HaX0AHTCH B I1ROCROCTH 1-3. Hnocitocm 1-3 nepe- 
cexaeTcsi C rinocitocTwo x—y no yrnom B, Rotoplaii, cornacHo reomeTpirgecicoil 
cxeme, oupegennvrca cooTHonTermem 

tg (B — y) = cos 0 . 
tg 	 (41) 

MattcHmym (Han Hyab) mornHocTH pagHocHrHaaos HRH maxcamym wiraanos 
conHexTHoro gargnica HMeeT mecTo B TOT momeHT, Korga RAOCROCTI, 1--3 cosnaga-
OT' C onopuort Tutocicocrmo, T. e. "[pH A = B. 

icarrecrae upHmepa paccmoTpnm gBIDEOHIle aeTaTeabHoro annapaTa, Hotta-
aarmoro Ha (71)Hr. 6, cuyvra =54 MUIL Hocae Hagaaa HcruaTaHHift. CxopocTs apaine- 

HHA (03 B aTbT momeHr:pasha 10 o6 /mum, cicopocrh upetteCcHH ( 2,24 06 Nun,' 
yron HPerteccHn 29°. Ha ypaBHeHHH (19) Haxogilm, CROpOCTb apanketiml 
ornocareabao 711110HH yanoa paarta 8,04 obknaat. HameHeinte yrna B Merrily 
IIROCROCTIIM11 H x—y B 33BIICHMOCTII OT BpemeHH HoRaaaso Ha cpar.•13. 
IIpH AlocTpoesHit rpatInuta 6ma0 HproEmTo, 4Td npit t = 0 yraal cp = • = 0. 

.• 
Yron B mute /old yaenlirmaaeTcH co- otopocTmo 10,23 o6/.7gurt itoTopan patiHa- 

cymme 	y (HpanalmTeabHan noaHricTocTi, xprtnoil B(t) Ha (par. 13 He Holm- 
aaHa).  

EIpeguoaontHm, 4TO RHIIHR, HarmaaneHHan x Coarray_ min - It HpneaAnort 
cTaitt;HH Ha 3emns, oupegeaneTcn yraamH a =45° xi 13 = 0. gortycTHm Taxiite, 

,=1TO a --=. 13 ------ 0; nocneguee.gonytnertHe nnageTca.gocTaTogHo TogHism gan araaH, 

(39) 

03.55.27 

03,55.26 

03.55.25 

03.55.24 

03.55.23 

03,55.22 

03.55.21 

03.55.20 

03.55.19 

03.55.18 
2 
C 

03.55./7 

03.55,16 

0:4 
03,55.15 

3.55.14 

3.55.13 
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-120 

-490 
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Hanpanaennoit K Coanny. ,1aR aTHX, ycaonort na 4)Hr. 13 noHaaano Hamenenne 
yraa A memgy onopHort H7IOCKOCTIA0 H II7lOCK0CTI,10 X—y B 3KBHCHMOCTH OT 
opemeHH. Ha rpackHa nogno, RTO yroa A Hoae6aercH B npegeaax ± 35 °. qacTo- 
Ta Hooe6oHoti pauaa 2,24 cry, T. e. connagaeT c RaeToTotl q), ognaHo Hoae6CHHR 
He H,B.KILB4TCH cogycongam.nbwo. 

OnopHaa HROCKOCTI> conmeinaeTca C IIJIOCKOCTMO 1-3 (A = B) 'epee 
nepaaHme npomemyTHH npemeHH. lloHaaaname Ha 4)Hr. 13 coonageHHR naocito-
CTRIEpOlICX0g3T H.pH t, pannom 0,5; 6,0; 11,1 u 17,3 cm. TaRom o6paaoM, HBTep-
BaJ memgy flepBU H wropmm MaKCHMyMaMn monknocTH pagoocornaaa (ono cur-
yaaa coanennoro Aarnixa) panen 5,5 cex, me)Kgy ETOWAH H TpeTbitIM -- 5,1 cex 
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CD H r. 13. 3aBHCIIMOCTEI yr.110B C OII0pHOR 11.110CROCTLIO (A) 
c naocztoc"mo 1-3 (B)o'r npemenxi. 

II meRsgy TpeTsom H ReTBepThlaK — 6,2 cem•. 31,4  npomeocyTHH spemeno COOTBBT-
cTspolvikacToTam 10,9; 11,8 II 9,7 o6 laturc, Torga Hau B :kerICTIIHTejILHOCTH BeRH-
R.  Rim c)3, panna 10,0 o6/doun. CaegonaTeaano, B paccmaTponae*px yCJIOBIIBX 
Hamepenoe npomesHyTHa opemeno memgy gimp", nocaegonaTeamiimil ma4calmy-
,mamg pagHocHrHaapil HRH cornaaon coanermoro gaTRoxa noanogReT onpexke.aRTh 
.yraoily"o cilopocm coa c norpeiilHoc"bio OKOJIO 15%. Ocpegnenoe peci.oraTon pRga 
.nocaegooaTeabumx H3.mepenHO 1103BORKeT HOBLICHTI, TORHOCTE, ORHKKO npo ycao-
BORX, HpHHHTLIX opil iloc"poeHHH rpaclilma 4)or. 13, gag aakleTUOTo yMeHmne-
HIISr  "[epilog ocpegneilm" "[0.713KeH paBHHTLCH HeCKORbKHM monyTam. 

B HaRaae troaeria, Horga yroa npeneccoo maa, coonagenne yrnoB A a B 
Hp0HCXORET Repea 6oaee peryaRpnme unrepoaam npemeno, H yratiilag cilopocn. 
0)3  35°2-Her 6MT6 naligena C ygonaeTnopoTeabooft TORHOCTLIO 	,iliC .rote xone6a- 
HH 	pagoocornaaon HRH cornaaon coaileguoro gapilaila. 2B o6nrkem 
c...ayRae gaR ToRnoro onpegeaerioR 0) 3  neo6xo7{nmo anal% yroa npeoeccim. 06Pa- 
6oTHy OHMTHLIX gamma ES onpegeaesoe BeRHRHHIA CO3 HyRCHO HpbH3BORHTL C HO 
monwo ypannennti (40) H (41). 1IpH Hamepemmx monmocTo pagoocornaaon 
H pacReTe no ypannemno (40) neo6xogomo yRHTmaTL, 'TO gsmueinle neTaTeat.- 
nor° annapaTa OTHOCHTeRbH0 npoemHoil CTKHHHH HpHBORHT K HaMeHOHHIO 
yraon a H 

T. Menzoauxa u o6opyao6anue 

• BLIBO)AbI 

1. BO3MO7KHO nponegenHe ocumTanoti .Hoonfax gnoraTeaeil B HocmoRecHom 
npotTpanctne npo ROOTHHCHMIXX anaRenoRx TRIM H upogoathiieabHocrri•Hoae"a 
C HCH0RL3OBKHHeM 6arapek B ila‘lec"ile HCTOREHKoif 	 zyulec"ilyionillx 
pailer-HoOHTeaert gas omnoga as Tpaewropino. 

2. ,T1aR RinycHa c 3eArao fteTaTeaLsoro annapaTa c - IX0111114M gloiraTeaent . : 
THrOff" 4,54 r, cHaftenHoro 6aTapeamii H CECTeMOri XeReMeTIHM, MORteT 
HciloaLaoilaHa cpailitirreaLE6 neiroporgsr paHeTC-Hocirre.nt 4Cacar». flpogoailot- ' 
TeRLHOCTIs ocinaTannii COCTaBIIT ITO 3TOM 1,4 Rae. 

3. Tiara HoHnoro gnoraTeaR MOHCOT 6MT6 onpegeaena n0 RaMeHeHoRm TpaeK-
TOpHH, no gnomenolo aerarenanoro annapaTa OTHOCHTORLHO 'CB060RHO gromy-
inerocR Teaa H H0 yraotomy yeHoperouo aeTaTenbnoro annapaTa. flocaegooll 
cnoco6 npeacTanaReTcsi nao6oaee apocTMM H TORHEIM.' 

4. flpo IICIIhjTaalia% C ocmepenoem yraonoro ycHopenna gaff yceaHReHosz 
yETIOBLIX ycHopeRniftH yMeHIAleHHH Horpethiloc"eit, enil3KHHIMC C yupyrocTwo 
aeTaTeabaoro . annapaTa, MOMeHT uaepraa OTHOCHTeRLHO OCH co6cTnennoro 
npargemitH goamen - 6mT6 merome momenTa snepooH oTHocoTeabno oceit, nap-
neogoxyaRpEuX ockeco6cTnennoto opargenoR. r (au Toro Rio6m yraonoe ycHope- 
Hoe aanoceao TORLKO OT THPH AntraTensi, MOMeHTM HllepHHII OTHOCHTeRbil0 
oceti, nepnengnHyaRploax OCH Bpargenoa, goasimm 6MT6 pannm memgy co6ot.i. 

5. llOrpelIIHOCTH • Hameperm TRIM; . 00ycnoilaemme BRHHHHeM marnornoro 
DORSI 3emaH, npeae6pesHomo.  maam;'Hyreio nagaemargero BM6opa HoncTpyHnoH 
annapaTa MO3EHO TaHote ymenboulTs Jjo npene6pe3Kkmo ;Rana) Benomonm norpenT-
HOCTO, BLI3BKHHISe ynpyroCTMo ae"a"eabHoro aililapaTa. 

6. CHopocTa Rpm:Reams:1 MoRmo onpegeanm c nomoromo aKCeJIepOMeTpa, • 
.HaepHooHnoro BlaKaiogaTena .HJIH cilopoc"Horo rHpocilona. Ilac"o"a Hamel:wails" 
maxogeoro cHrHaaa BTHX npo6opoo caRcana C yra0B0f) CHOpOCTI,10 co6c"HeHHoro 
ilpargeHHH H ne aanoc.HT OT yraa upeneccno H opoeuragoo aeTaTeasnoro annapa-
Ta. Ana oupegeaeHoR cHopocTo span:kenos mostolo licnoaLconaTs TaHme corna-
abl coaHeqHmx 4alt7ailoil HRH pagylocHrHaam. OgHailo B BTOM carme gOaRtlibl 
6mTh H3BeCTHIA yroa npeneccoo H opoenTanna ReTaTeR6H0r0 annapaTa. 
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4. Sin y the W. R., Static and Dynamic Electricity, McGraw-Hill, N. Y., 1950, p. 417. 
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Signal-Strength Records*, Avionics Research: Satellites and Problems of Long Range 
Detection and Tracking, Pergamon Press, N. Y., 1960. 
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390 	 1. Memoauxa u o6opy8o8anue 

KowrponbHo-m3mepwrenbHble npu6opbl 
Ang HCIMITCIFINA HOHHOTO A BNraTeJ1S1 

A. I'. Be6ep, A. B. Toduncon, Y. A. Po6uncort 

•B pa6oTe xpanto manosmegm nexoTopme coo6pamegmg o paapa6oTme nporpaMMH neT 
• mcgmTagmft mommoro gmuraTeng. lIpmmowiTcH xapagTepHcTrucm parceTm 4Cmaym, ikaHmme 
O HJIOTHOCTH armoccpepm,,I4CTOMIRitaX arteprnrrmyuporReamarr cxema HOMII01[03HR mcnanyemoro 
gauraTeJim. Rpome Toro, paccmaTpmsaloTeir irpm6opia H o6opyrkoriamge g.iur Tairgi HCIIbITBHnIi 
H monpocra gmarBocnutm HOHHOTO uysica. 

1. 3AAA1114 IICIIBITAHMI F10111101'0 AB1117ATE.1111 

Hporpamma coppaimin npn6opos H o6opyposainin AJI31 HCHMTaHHH HOHHOTO 
AnimaTeam AoinicHa ocriophisaTpcn na mentom. noinimanlin pemaemmx pagag. 
OCHOBAMM yearn:mem, itoTopoe caepyer mem B BITAy, 13B.T1HeTCH He06XOTIHMOCTI3 
npopepermn imp naaemmax, Tax H JIeTHMIC HCHhITaHW3. aTH HCIIBITaHHH ,IAORSHHbl 
AOHOJIHSITh Apyr gpyra H BeCTHCI. B cTpordil 110CJIegOBaTOJILHOCTII. 

HpH napennmx HCEILIT3H1151X 113n10K-HOHOB oxpyacen meraankrieciinmn cTen-
Kann paityymnofi icandpm, r1TO apTomaTnnemin rapanTnpyeT canoperynnposanne 
npnraTean, 6ananc .papppop H nefirpannparinio nruta 110HOB. ktaci EnniocTpannn 
cliapannoro paccmoTpiim ((1 1. 3MHCCHH 110J1071CHTe2IbHiaIX HOHOB coal aeT nriox 
nononiirrenbmax 3apsigoi.3, giumitymnxcii B ycitopimeapno-PameganTeaumoil o6.aa- 
CTM, H oimoppemenno B113131BaeT B npopopax, C0e,IIIIHHIOHMX DmitTrep HOHOB 
• 63Tape10, HOTOH ateitTponop, Texymnit pax H HHTH anexTpoimoro aninTepa, 
Tax H H CTeHHaM Paityymnoil HaMephI. HOJI031CHTOJILIESIe ROHM .11r1Ha - ABH/HyTCH 
33 06J1aCTI1 Memcgy pmnTTepon anexTponop H orpanntiiipaiomek nriox cTermoil 
i3anyymnori xamepm. B TO ice ppemn apeitTponaz H3 amnrrnpyloineri IIIITH H 3J1eH-
Tpoina, Em6npaemme 113 CTeHOR nal-qv/1110R Hamerail B pepyasTaTe BTOpIPIHLIX 
nponeccop: 6om6appnpoinin CTeHOH 110JIOSHHTeJILH111411 El:mann, (DoTopmncoin 
If T. g., CTpeMFITCH cmemaThcci C 110J1031{HTeabH131MH nonann. 

gocrEraemaii npn 3TOM 9.11exTpkuiecitan riefrrpanimocTs MOMeT 61ITI3 Ha3BaHa 
xpapfineitTpanmaanneit 

JAJI51 CBegellHfI H minninyny acbcDexTa BO3geliCTBHH CTeHOH, oxpypiaioninx 
nynox HOHOB, MOM HO 6h1310 6131BOCHOJIb30BaTBCH cencoil AMH 110A313J1eHHH BTOpWT-
IIOg  (.5 Ha 4:1111`. 1). Oxman° Efon napennthc HCIILIT3H1131% HHHOT)13 neaspn 
B TO.IHOCTH BOCHP0113BeCTH yCJI0BHH 13. itocnoce. Hp:spa, H Hp' ReTHMX ncribrra.- 
111131% He o6ecnernmaionn ycaopnii <omeanimoro# "cno6oimoro npocTpancTna!, 
nocitonsicy Ha ne6opunoil pmcoTe B ciicpyniaionieft cpepe npncyTcTpypyr neirrpans-
rime aTmoccDepame tiacTinim, a na 6optannx BaIcoTax 	rura3ma xocnoca. 

Ha clinr. 2 noitaaano npmenenne nnonlocni HegTpaJibHhix H 3apinicernimic 
macnin aTmoaDephi IIO BISCOTe. Tax, Ha imiCoTe 500 MX B 1 ci 3  EMeeTcn oxono 10 8 

 nefirpanbrusx =Jamul H OHOJI0 105  aJleRTPOHOB (a CJI0A0BaTeJILHO, H 10 5  nopo-
71(liTeablITAX HOHOB -B cOOTBeTCTBHH C yCJI0BHFIMH -nernpaanao'cim).'C yneannenn-
em BLICOTLI 3TH anagennn ymeiminaicacn, HO game Ha BaICOTe 3000 Km B 1 c.43  

copepEoncsi 01i0J10 10 4  netripaarmauc -qacTnii H 108  apexTponos (10 3  11071031(11- 

 Tear:4MM HOHOB). EePOHTHO, B COJIHel1H0f1 CHCTeMe HJIOTHOCTI, aapimiteimmx qac-
THE; inirge He CHHHiaeTCH CyIgeCTBeHHO mei:um:reit Beangnina. CaegopaTensno, 
ecan paccmaTpiniam sumenne xanecTsenno, iamreicapainnii Ma puraTenn nriox 

(13 a F. 1. Cxema .lioamoro jragraTeart. 	 . 
A — o6OacTs yoKopeana n0000casenhaux HOHOB; B — C -- o0oacus EcTeaeasta aeitspoolloosamsoro 
nyaxa LIOHOHCHIVH13.Hb1H HOHOB (A, B H C HAIHIOT TOT tHe CBMICH, Tro a isa dmir. 6); / ih—TOIC aorpeolcreos 
acTomanca Hossolti'E ih  — aanpaocemse aorpeoaTerus acTwasassa HOROB; ie  — TOH Roam* hmaCcals; 
E  ea ---• nuemie aaapamaass 'seamy eawrrepoa HOHOE B ycaopwreoeht; / a  — on OneExPos(a -kcica-
pawns' HOHOH; Id — TOH onewrPooa oamegaareoa. HOHOB; E - ad — noohtmeaae aaripsascelsaa MCBIHY 
ycopareoem H aameg HOHOB;aenem HOHOB; ./ 

- eh — TOH ohurrsepa oneRTpolsoo; Eeh. — aatrphiacelase aMB'rrepa is  
onexTposwo; 6 — cepco, nogoontamaa BTOPH‘HITIO 'ammo (swastoorm oapyocalosiul nrlOk .H0111:10r0 
Ramona's -goo ymearomolos aropanaux oclopewroo, coaaamargx co c'resucamm oaayyssuoit Hansom 
.ripx moehouss acabrramusx); W — cTesoca Boayymolt masephi; E$  — naoesuse aarrpameams meacsy 
oTpaocasouxea coricoa is cTeaxahus Boxyyharoa mhsephy, /. — TOR OT oTpalaawaseik cernu a csarnatia 
Boayymaoll Rahtephr, I da  — soa c aamegosnowero soreorpolso no aehloW suns Ha oopnyc nestvenhaoro 
alMapaTa; Eed — awipamesale meogsy ohlarrepom maws a oemaelk Ro sa oeTatenhahns arraapaTohr, 

/w — TOR Bloomy mammals oascyymmit xassepaz a Bemoan (spa aaoemmns acsosTamusx). 

HOHOB B noneTe oxpymen 6011111111M HOJIHrIeCTBOM maTepnana, 113 xoToporo &Ea-
rogapsi 9nexrpocTaTnaecxlim„ cnaam npiunmerina moryT 6131Tb noarierim nen-
Tpannayionine nriox anexTporma. Ananonsulo anexTpnrieciatft papnp (nononin-
Teanmmit Hain capimaTenaiimift), B0311111(310IRRA nonepxnocTii neTaTenbnoro 
annapara C nonnum gintraTenem, nomeT 6mTir, negTpann3mian, Tax pan, BCH 

paiteTa 6yiie1` BecTn ce6n Pax papnaceinwe Team, gimacymeecn B nnapme. 
ECJIH npeguoaopaiTs, 'ITO ITTIGH HOHOB limeeT ypepianal nmuyabc 10 4  cen 

H HJIOTHOCTIa TOMB HOHOB 10 2  a/c.20, TO iconnempagnii anexTponos, Heo6xopn-
ma3I AJIM ero HeuTpanmarkma, A0411clia COCTaBJIIITIa 1015  CJIL -3 . Ha BLICOTe 500 xE 
11110THOCTI? aapicTpoRoB cocTaBasierr 105  cm -3 , a papnyc ,11(e6an 0,1 cx. 
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Talcum o6paaom, IIIIOTHOCTb anexTpoHoll B Hocmoce maga cpallunTenr,Ho 
HJIOTHOCTLIO 3J1eliTp0HOB, norpe6Hoti BBB HeilTpallHaarkHH Hruta HOHOB. O7IH3- 

HO HaJIWHTe DIMX alleHTpoHos monceT 'mem &mu:Hoe 11J1113111He Ha o6nlee Haallmo-
,geilcmlle Hyrum HoHHoro gunraTeall c Tr/mama Hocmoca. 

JpyrHM Banana! coo6pameHmem rtpH paccmoTpeHHH uporpamms/ licumra- 
• IIOHHOTO grutraTeall usalleTcll TO, 'ITO HOHHIle geHraTenH /tom1[01E3710Tc/1 113 
MHOTHX JT,Teeit. 1103TOMy nomutaalle npouecca B3311MHOTO BJ1HHHHH HeCICOJILICHX 
llapaullealmax HOIMILLX nyiutoll H 113- 
idepeinfe Hemp/Hum aToro Haaumogeft- 
CTB14/1 gOJIHOECO HBHTI,C11 upegmeTom 
mccuegollaHHH Halt upu Ha3eMHJ,Ix, Tax 
H upH neTH/Ax HCHMTBIIHHX.17,111TB1133.11 
cHaaamme, liculaTaHHe B Hocmoce ega- 
Hll.1110r0 uruca HOHOB, 110-BH,IIHMOMy, 
Fie HMeeT cmmcaa. OHO onpallgallo 
JIHIIIb •B TOM curiae, min/ HBAFIBTCH 
upegllapHTeahmam 3TaUOM ncumTaHHA 
cucTemsi HOHHEIX nyincoll. 

MoHteT oHaaamcg, ,TTo Him ogHom 
H TOM we .71eTHOM HCHLITaHHH 6ygyT 
llccaegollamcll H egHHH=mmil llygox, 
H cficTema 	 HOHOB. B 9TOM 
curiae gougula 6u[Th upegycmoTpeHa 
803MONCHOCTI. /talc pa3ge.mHoft pa6oTu 
.3.110MeHTOB cllcTemm, Tax II coemecTHEze 
HCHLITHHHH MHOTIIX 3:Melt B paagurumix 
Hom6HHauHllx. 

	

B Bilge upllmepa paccMoTpBM 	100 
Tpe6ollaHHH, upegIllHafiemrile H neT- 
HEIM HCIIIITHHHFIM HOHHOTO geHraTenH 
c • MOHIMOCTLIO up/Ha amHTTHpyemmx 
HOHOB ' H0p111Ilta 1 item llpH ero oftem 
uonepequom cegeHHH B6JIH3H BICE01l-
imic ycHopflloruHx ollexTpogoll OT 10 
AO 50 cx 2 . Torga, ecaH upllium 
H. H. g. cHcremm pallmaill 50%, HO-
Tpe6yeTtn mouulocTs HCTO'IHHIta aHep- 
THII 2 ;cm. 143 gaarpammm cDllr. 3, noxa3usalorgell, HaHoll Tull licTomunca 
3newrpifgeototi 3Heprllm HaH6onee uellecoo6paaeH npll gaHmAx MOIRHOCTH 

HpemeHH pa6oTm [7], HugHo, "ITO HCTOrIHHICOM anepran npll HpaTHoupemeHrmix .neTimix HCHLITHHIMIX moucer CJIy nHTb aimykyasiTopriaR 6aTapeit gaa HCIII,i-
TaHHT1 B Tegemle 1 //cc uoTpe6yeTcu 6aTapeu amtymyasnopoe llecom 18 NT, 
llocHonbity coepememusae cepe6pllHo-HHHHoutae (ZnAgO) aHxymyallTopm upH B1,1- COKEIX ToHax paapugHH o6llagaioT emHocTslo 110 em-ti Ha 1 xr Beca. 

06opy1{ollallue H npn6opia, HoTopme gOMEHIti arrs ma6parul MTH pa3pa6o-mum gall Haaemmax II nennix HCIIbITanHE , TaHuce oupegensuoTcll xapanTepoM 
llocmiriecHmr IICHLITaHHia H ffi up01{onumTe.711,110CTMO. epHoHariallEHme geTHEle 
ncmaTaHHH He ,40.1151{HbI 	11p0g0JIIEHMILHLIMII. H 

Il

CHO, ?ITO OCHOBHLIe H3Mepe- Hna 	upouecca B03HHICHOneHH31 Hyrum HOHOB, ero cflopmHposaHHll, 
ycHopeHHA H HeilTpagH3aullH moryT 6/ATI, BLIHOJIHOHN 3a 0,5-1 'ac. aTOT 
uepHog HpemeHH gocTaTotieH Ta/me 1{J151 nepegagll TellemeTpErgecHllx gaHH/Ax 
c raeTom BO3b1031(FILIX Tpy,HHOCTell, C13113311HISX C upoxoucgermem cllrHalla H paguo- HomexamH. 

11To5/./ cgegam m16op melltgy llcumatuaumil Ha paHeTax-aougax H Ha cuyTHHHax; Heo6xogHmo mien, B BH)IST Taxnelparropyi, HaH cTonllocTs Houma- 
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395  

B anewrpomute HmeicacH cTaHgapTHme npHemai peryallpoaarnm HanpHaceRnit 
paanimmx aneRTpogoB 

H HOTOKOB alIeRTp0HOB, H$ eeTeCTBeHHO, OHH moryr 6LITE npnmeHenht TaRme H npH HeHMTUIEFIX ff 3xcnayaTarkllli HOHIIMX gnliraTenal. Ha dun% 1 cxemanmecRH noRaaarto yeTporteTHo gam namepeHHH noToRa anewrpo-
HOB H HaupsnueHaT B HOHHOM gRliraTene. B Ra -gecTRe oTeTleTa ypoanH noTeHrum-na B3HT 3 aMeff3J$11031(H3 aneRTpo){, coegrmenmati C aemneil H.T1H c maccat  neTa- TennHoro anuapaTa.  
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F. Memo6uxa u o6opy8oeauue 

110.110/RHTeaLHISX HOHOB H noggepHunsawrca nog onnakaTemanni noTengHanom. 
CeTRa ggH nogagneHHH BTOpIPIHISX anewrpoHoe (G) HaxognrcH nog 	 aTenb- 

HbiM 	100 8 HO OTHODIeHHIO K Ronneuropy. P. MeTannHgecRati KOJI- 

newrop P, ceTRa G H ropmoasukaa cerHa R CMOHTHp0BaHla HayrpH 3J1eItTp0- 

 eTaTErgeucH aRparnapporgero meTannmecRoro Ropnyca, umeicogero Re6onizanoe 
oTnepcTHe A. Awl nonyTeHHH gud,"pcDepeinTHanianix xapaHrepHcrnx Hytma aoHA 

Ronmponbno-uamepume.aucbse npu6opu 
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CD H . 
 r. 6. Pm:Tem:mime allemipmgecmoro noTemmtana swim. OCR mommoro 

aBaraTeaa (cm. cbMr. 1). 

IIpH naaemmax HCIILITKEHHX Topeg BaRyymHar Ramepal w coegnifeH c aa-megamorgum aneimpogom, riTo6m, HacRoahRo 
aTO BOBMOIICHO, CHRTI, none memgy aamegasnorgnm anexTpogom H cTeHRamn Ramepw, nocKonzacy B aTOM upocTpaucTae nponcxogHT gRuiRenHe HarrpanHaoHannoro nygRa 

HOHOB. 
110M11310 aaeKTp0H3MelDHTeJ11,1101.0 o6opygonaHHH, Bee aneRTpogm gonamm Hmen. Tepmonapar 	Rol:upon:1 as HX Temneparypai. 
Ha cl)Hr. 6 upmegeuo ommgaemoe pacnpegenenne aneRTpwlecRoro noTeH-gnana no OCH ycTaHouRn, 1101133aHHOCI Ha clmr. 1. 

2.2. Hpu6opat 0.ttst onpedertenua xapanrrtepucmun 
uoultoeo nywca 

30Ha, BBOT(ITMIIR B paanimme TOff1111 nynta MOHOB, 11BaJleTea HannpocTeil- DIM 
epencrnom ero gRarnocTHRH, HenocpencTHenHo Hamepcnongur HTepecylo- rpm Hac Henn-mum. 14m moryr 61STI, nerHo aamepeam TIOTOKII (HOHOB

H

, aneRrpo- non Hefirpanamax gacrro) H HorearmaJna B HygHe Hprt crporo onpeAe.nea- BMX yCJI0BHHX. 

lioHcrpyHmra 3011140B MO/KeT 61.1T1, paanugHoil. HpH Hameperumx B 6LICTp0 grauRyrgefica nnaame, RoTopaH mouter 6bITb 
HOJIHOCTLIO Han .qacTugHo HOHH30- Balla, K Hm6opy Tram HpH6opa Ha,go 

110,41COJIHTE. OeT0p0aCHO. MOaCeT earIHTLCH, 
noHaaarma aoHgoB 6ygyr HarepuperHposaHm coHepraermo HenpammahHo. 

CaexkoHaremaio, Ha HaaemHoli cragHH HomrraHmli goancirm 6biTb npoHeAeHm 
Honume HccaegoBaHHH aollgors. HeHoropme THIII,I aoHnos gonaurna TapHpoaaTacR H 

RaanmHo upoHepHrsca. Hoene uponegeHRH no.nHoil nporpammsi HccnegoRaHHH 
3011,40B MOSICHO nepexonnTL K noneTam. Ann aeTHISX HeHLIT3HIfft 6ygyr oT6Hpam-ca HaH6onee HageHume TIMM upH60pon. 3TH upH6ophi gognum &Ara nporge no ROHCTpy/CHH11, a 1131 rincao — mermnae, siem npH eTeffa0BLIX HclurraHHHx. 

Onnchmaemme HHHie aoHALT mom:to Hoge.aHrb Ha Ilse ocHcamme rpyrium-
HHCTpyMOHTallIahle 30HaM H 30HaLI, HcnonLaylongle anelvieHTarume tfacTnnm. 

2.2.1. llucinpymeunza.4buble 30Itabt 

JloHyunca 11:DapageH. 3TOT aolig (char. 7) nmeeT RonneRrop P, BMHOJIHeHHEIR B Bilge meTannTraecRog HaaCTIIHM Hall npoeoga. Honnewrop eayafFIT a3J51 c6opa 

CD H r. 7. 3owl-3losyrana criapax(ea. 
A — agognoe oraepc ,rae; R — ceina now aggepatnaaannam noTeunlianom; G — terra 

AHR uogangenan BTOpInMai agenTponnoft 9MHCCHH (130A orpanaTemmnAm noTeagnanom 
omocaTegano P); P — nnacnIna normoro noagenTopa. 

gonmeH 61.1m He60JILMHIC paamepoa (gHameTpom H aJIKHOrl Heelf0.11bK0 mHannmeT-

pon), B TO HpemH Ray. gag oupegenenHa HHTerpanammc xapaIlTepHCTHK Tpe6poT-
ca 6onsnuTe 30HALI. 

PacupegeneHHe TIJIOTHOCTH ToRa 110310)EHTeaLMIX HOHOB HamepReTca nepe-

mergeuxem aoHga IIO nonepegHomy ce‘TenTuo urnta H perTicTpHpyeTcH ocruanno-

rpacimm HRH upH nomong! Haat 611cTpogeilcTsylorge3 D3eKTp0HHOrl cxemm. 

Heo6xogHmo npegycmoTpeTs onpegeneimme mepLi JSRH aankuria soHga OT 3p031411 

B npogecce Hamepemlit. B ffeeTHOCTH, MOHIHO HCH0J11.30BaTI. gR11 30Haa meTann 

gocTaTommit TOJIU WHaI. Apyroil cnoco6 3 aIIIHTM COCTOIIT B HpffffeHeHHH 3aTBopa 

nepeg saiinntcHpoaammuf B onpegenenHoil 110311.11PTH aoHnom. 3aTBop 6McTpo 

oTRpmaaerca H nocne oT6opa npo6TA HoHnoro noToRa aaRpmeaeTca. OH gonmea 
6Lim cHoHcrpyriposaH TaK, ffT061,1 MOT BmgepataTE IIHTeHCHBHy10 6om6apgm- 

pointy HOHaMH. 
)1BOIIHOrl 30Ha JIaHrmiopa [1, 21. 3TO anewrpocTaTrufecRat aoHg, COCT051- 

BAHR H3 He6O3LDIHJI 113J001{11X Hail cfleprraeci-mx DaeltTp0a0B J11160 113 

uponogoa, HaX0a511KIIICCH now COOTBe4eTBy10IIKELM noTesgRanom (061.1,3- 

HO na aolig nogaeTcH nocaegoaaTenbHocTh HMIPIJILCOB nanpfuRearui ingroo6pa3-

Ha3 cDopmm). C 3J1eKTp0a0B eHllaffalOT BonvramnepHylo xapaRTepHoTHRy 110H3130- 

BaHHOTO raaa, 113 RoTopoil upH COOTBeTeTBylOHIRX yea010111X (megneHno gaTuRy-

nkaRcH HefrrpanHaoaaHnaH nnaama) MOHIHO onpegearra TemnepaTypy anempo-
non, ILIOTHOCTI,  aneHrpormoro raaa E noreHrman uccaegyemog 06nacTu. game 
npumeHReTcH 6onee npocTaa gInungkprufecRaH reomeTpna [1]. 	npu6opla 

moryr npoTHrHaarLcH ,Tepea nyrioR Halt nocnegoBaTenbHo yeTaHartamsarbcH 

B paaancuthrx ero Tomtax nocaeg -Hem cayme goInRerf upnmearri.ca au(HTHmil 
aaTnop, Rut 6ta310 yRaaano same). 

Ana perrmTpagITH noRaaanai npllmeaReTcH 06brTruail ocgHnnorpael). 
3oag JIanrMlopa — Teiinopa [3]. aro gerewrop HaiTpanbruax aTOMOB, 

061,1,1110 COCTOHIC(Hia 113 nogorpeaaemoi Ronmi)pamoaoft HHTH gHameTpom 01(0310 

0,025 amt. 3oag oTmegaeT HefiTpanT,Hme aTOMBI, Heim& noTeHnHan HOH11331IHVI 

RoTopEnc memane, rxem pa6oTa abixoga BoJn4paMa (aneprim HOH1133HHH ffe31111 

3,8 ae HpH pa6oTe Buxoika Bonr4pama 4,52 ae). 
CraaHHHalon:kHitcH C ICHTLIO aTOM igenoqH nepegaeT e3 cnok HageHTHLUi 

anexTpon, a nonoanaTensnbull 110H gecop6upyeTcH. Talcum o6pa3om, anewrpoH-

TOK Ha non4pamoRylo HI3Tb xapawrepHayer UOTOR Hefurpaaraux aromos 

Ha HOBepICHOCTI,  HHTH. 
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Boageirtenme Ha 3oHg aapnatermmx =lacing MOH{HO yeTpaHHTL, HomemaH 
Hepeg Bon4pamosoll HHTLIO gibe napaaaeasHme ILTIaCTHHST, me/Rgy RoTopsnm 
coagaeTcH aaeRTprinecHoe none. 9TO Hone molReT 6LiTr' gocTaTonHo caa6mm, 
nocRoal;Hy ROTOR HOHOB, nagalorgliii Ha aoHg JIanrmlopa — Tettaopa, monmo 
xopomo cHoaammponaTs, H Boas())pamonaH HHTb , HcHoasayemaa HRH o6Hapy-
/ifeH1111 aTomoa Hemp", 6ygeT Hmem Hamala Amami gllameTp. 

3oHg JIaHrmiopa — Teilaopa ameeTe C aaeRTpocTaTunemund geltaeRTopom 
aapluRemmx =Lamm momeT 6BITb emoHTHpcmaH B He6oaLmom Hopi:wee aoHga 

apageH, B nepeguem Toprke RoToporo cgeauta yaRaH meal' TiR nonagaHHH 
aTOIKOB A03H.51 Ha geTeRTop. 

Henoasaya cHay, oupegeaHempo HeRTopm'im ItpoHasegemaem HROTHOCTH 
TOKa Ha marmITHylo Hugymkino (j x B), MOMHO He AOTIyeTHTI. nonagaHHH Ha aoHg 
HeilTpaaHaoHaHHoro HoToRa IIJIa3Mbi , B HoTopom HpHeyTenwioT Bawl/Rem:me 
naeTHIchl. . 

3TOT Hporkece no) po6Ho OIIHCaH HEDRe. OH OCHOBaH Ha HCHOJIL30BaHHH 
marl:um:tom HOAR, HoTopoe coagaeT cHay, OTRROHHIOHIy10 ROTOR Haa3mm OT aoHga 
JIaHrmiopa — Teitaopa IIpH HaJTH HH peayasTHpyloinero ToKa B nnaame. B upe-
ge.TIMIOM caynae HOJIHOCTMO HefiTpaamonaHHoil Haaamm (Ror,ga j =-- 0) monmo 
HenoabaoaaTs Rom6H.Hanmo aaeRTplinecHoro nom{ C cHaok, oupegeammoit 
BeRTopHum Hp0H3110IkeHHOM cRopoeTH H MaTHRTH011 RHIQTRIIIIII 'V X B. 3TOT 
merog TaRace Hogpo6Hee ouHeall Hume. OH ocHoHaH Ha HameHeHHH CROpOCTH 
/merrcba v, HanpaHammoit nepneHmtRyaRpHo B3aHMH0 opToroHaamaam neRTopam 
aneRTplinecHoro H marHHTHoro 

TepmoHoHnbul aong H aong POCCH. gag Hamepenmi noTemmana Hecaegye-
moft 06RaCTH, TIROTHOCTH HOHHOTO ToKa H pacupegeaamm aHeprHH HOHOB 
H 3ReKTp0HOB B ,laCTIIRHO HeftTpaamoriaHHom HJIa3MeHHOM HRH 
HOHHOM HyRKe HplIKeHHIOTCH 	 30HROB. 

3TH 30HRLI ROHCTpyKTIIBHO Hpoem, H HX HoRaaamni aerRo HHTepupeTH-
pyloTcH. 

TepxooAtuccuoultua aonO atm usxepenmx npocmpaionzeennoco nomenuua4a. 
3TOT 30HR COCTOHT H3 He6oaamoit (Amni' OROJI0 1 XX) HHTH HaHaaa, 3MHT-
=pylon:keit aaeRTpoHm, HRH (nynnie) H3 II060.1ILIHOTO 3RBHHOTOMIlla.JILHOTO 
RaToga c RocHemlmm Hogorpeaom, coeguneHHoro c PICTOrlEIHROM peryaHpyemoro 
HanpmReHHH. OH cHa6HteH mliRpoamuepmeTpom H BoaLTmenom 	1131.1epeITHJI 
paaHoeTH HOTealkIlaROB mencgy. aoHglipyemoift Tomcat H aemaell (Han JI0TaTeRE.- 
H.LIM ammpaTom). gaff 113M0peHHII HpOCTparICTB0HHOTO HoTemmaaa Ha aoHg, 
ab/HTTHpylonmit aaexTpolmi, HogaeTcH oTplinaTeamimft OTHOCHTeRb-
HO npoeTpalleTaeHHoro HoTemmaaa B TonHe yCTaHOBRH aoHga. 3aTeM nocTeneHHo 
HoTennHan aoHga HonhmraeTcH .go Tex Hop, HoRa mmcpoamnepmeTp He aacIMHell-
pyeT npexpankeEme aMIECCHH aaeRTporma B oRpymmolgylo o6aacTL. IIpH ATOM 
BOJILTIVIOTp HOltanceT HOTEIHRHaJI B TonRe npoeTpaHeTaa no OTHODIeHHIO 
Han R 110B0pXHOCTII paReTar. 3oag monceT 6LITI" 6meTpo BB0Rell B nnaamy HRH 
HOHII30BaHHLIA ra3; IIpH 3TOM Hanpmmume OTHOCHTBRLHO ypomul OTCReTa 6ygeT 
H3MeHHTLCJI aHHeilHo no HpemeHH, gaBasi BoaaTamuepHylo xapaRTepHeTHRy, HO 
KOTOpo onpegeaHeTcH =Hobnail noTeHnHaa npoeTpaHenta. 

3TOT aoug Hnomie HpHrogeH ;AM' HamepeHHH oceBoro paenpegeaeHHH upo-
cTparmTHermoro noTemumaa, noRaaaHHoro Ha clmr. 6. 

3one Poccu. 3oHg HpegeTaaaHeT co6oft aoHynnty (DapageH c co6Hpaborglim 
aaeRTpogom, oTpanmomeli a.aeRTpoHm ceTKo (mum ceTRamH) H ceTHoil, Hogaa-
amorneft BTopHnHylo aMHCCHIO. 3TOT BOHR B OCHOBHOM npHmermeTcH gas" naMepe-
HHH ILTIOTHOCTII HOHHOTO TOKa IIpH paaaHnHmx ypommx aueprall HOHOB. Hamepe-Him Hp0113BORHTCH nyTem 6meTpoil iloganlr Ha 30HR Hozonmreamforo HangsuReHHH, 
ROCTaTO.IHO 60JILMOTO caegeHHH ToRa HOJIWICHT0JILHISX HOHOB Ha Roaaex-Top R HyRIO.  
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PeayaLTHpylorgag BoabTamuepaaH xapaRTepHeTHRa gaeT HenocpegcnbeHHo 
HROTHOCTII ToRa HOHOB paaaHninax 3Hepruil, HoTopme oupegeamoTcH 3HaneHH-
em aagepnummorgero HoTeHnHaaa Ha RoaaeRTope. 

IianopHmeTpnnecHHe 301111b1. HOHCTpyRIIIIH BTHX 30H,A0B, pa3pa6oTammix 
JI. Boagymiom (HccaegortaTeasumit neHTp amoHea), ocHoHaHa sa npHmeHemm 
TOHICHX Hogorpeaaemmx BoaLcDpamomax EmTer' (Kai HpaaHao, gHameTpom 0,02 but 
H meHee H gaHHOR HecRoamm mHaaHmeTpoH). 

RaaopHmeTpHnecHHe 30H,RIa c oxaansgaemmmH ToRonogaogamE HomemmoT 
HenocpegeTHeHHo B WWI{ HOHOB, H HO Harpesy HIITH cygHT 0 MOIIJHOCTH nagaio-
'ger° Ha 30HR nynRa HOHOB. Paenpegeamme monmoeTH IIO celiemno rwHica 
HOHOB MWREIT 6bTTb HoayneHo aH60 yeTaHmamoil rpe6eHRH TaRHx 30HROB, aH60 
nepememermem amma B HonepenHom canal= 'Irma. game Heero HX HpHmmunoT 
gaff aamepa OTHOCHT0JILHOit MOIRHOCTII, HO OHH moryT GM, HpoTapitposanbi H gag 
aamepa a6coaloTHErx 

PacupegeaeHHe paexoga IIO ceneHmo B o6aacTAx B — C (dpHr. 6) H 3aHH-
CHMOCTH OT paccToHHHH xko HCTOrlIEHRa gaeT BO3MORMOCTb 6}acTpo H HpocTo 
onpegeaHTL reomminno pacupoeTpumHHH Hrma H a0eRTHHHo npoRoHTpoall-
posaTh HeitTpaaHaanmo aapHga B aToti HpuTrinecRoil 06RaCTH. 

Haaamearnae 301IgbI. 3TH aoHma HpegHaaHanema gII51 onpegeaeHHH xapaR-
TepHeTHR IIJIaaMrI. ICI% paapa6oTRy H HecaegoaaHHe Holm HeabaH crniTaTs aasep- 
MeHHLIMIL 

3ouo a.231. onpeaelieuu.st  nitommocmu mono e nalciame. ECJIH ILIOTHOCTI, ToRa 
B cam:um HOHHOTO ABIlraTOJIH, rge npoHexogHT HeilTpaaHaaHHH, pasaa j, TO 
Hanirrale MallIFITHOTO HOJIFI B npHHogHT x OTHJI011011H10 HoHHoro Hynica 11O) 
geitenmem OHnbT , paaaog j x B. ECJIH ace j = 0, TO aaeRTplinecHoe Haile E 
B HOM6HHaRHII C MarHHTHbIM HpHBORHT K HORBReHHIO y Haaamm cRopoeTH V B COOT-
BeTCTBHH c yparmenHem HepeHoca: 

E-4-vxB=0. 

3T0 mmenne momeT 6LITL HCHORIZOBaHO B He6oamaom 30HROBOM yeTpoli-
eTBe, HpegHamtaneHnom gag HCCJI0ROBaHER OCHOBHIdX CBOACTB HJIa3MLI 'mum 
B aone HaTpaallaamm. 

M C121111Mliblei 3010 14]. B BTHX 3oHgax Becb ROTOR Haaamm (HJIH rIaCTE ero) 
HpoxmmT nepea OTRIThITLIffl C KOHROB oceHoii COReHOHR. 143MelleHHe MaTHIITHOTO 
noToRa, Hmahmaemoe Haaamoil, HilgynitpyeT TORII B coaeHoHge. 

Coxenon,i ROJIJR0H 6mTs aaeRTpoeTaTHneeRH aRpaHHp0HaH OT naaamm, 
HoeRoamty B psige caynamb ona o6aagaeT 6oabamm aaexTpoeTannecimm noTeH-
rmaaom, RoTopmii mo/ReT BE.I3BaTh upo6oii. 

2.2.2. 3onobi, uenoAbaroupte aitexeumaplage macmutfai 

,T(aH Hecaegoammii Hounoro gaHraTeaH IIpH Haaemmax HCHLITaHHHX B03MOJR-
Ho HoTpe6yloTeH 6oaee Tolume, nem ouncannaie Hmme, HpH6opm. Bee HHeTpy- 
MeHTaaLIMIe 30HRIS: a) BHOCJIT BO3MylIkeHHFI B ROTOR naaamm HJIH HOHOB; 6) Ha-
rpeHmoTcH Hagaionmm Ha HHx LITIRODI BLICOROit TemuepaTypm H noaTomy 
HmeboT maamil pecypc pa6oTm H 13) HCIIapnnca , 3arpH3HmoT HoTox. 

MORCHO HCHOJIb30BaTE 30HRLI, npaHntnecmt He BRIIRIOIT(He Ha HOTOR HOHOB 
Haaamm. IC HHM OTHOCHTCR: 

9.neRTponame 30HRLI 

B RaneeTHe HCTOtHHKa 3RelapOHOB HelloamayeTcH aneRTpoHHaH Hynixa 
c megaemomran aamaponamH (HOCROJILRO COT at/), co3galorgaH nmpoimil nynoR, 
ROTOplAil nepexpLthaeT Hynoit HOHOB ((lnar. 6, o6aacTL A). B Hyrum IIOJIO- 
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naTTearmax HOHOB upoHcx0,411T 3ReKTp0HHO-HOHHOe paccermHe. B pe3yabTaTe 
Ha itayopeumpymmem axparte HRH gpyrom npH6ope, gaTorgem H3o6pagreHHe 
anexTpoHon, noaygama TeHenoe H306panieHHe nyqxa II0510,KHTeREHMX HOHOB. 
amexTpoHmAti aoHg Tagme ycnemHo npumeHfieTcH H gaH noaygeHHH TeHeBoro 
H3o6pa3KeHHH nygna BaexTporm. JUR Ha6mogertHH npegnogTHTear.Ho nprtme-
Han, anexTpageume cpeacTna permTpagrtH, a He claoTorpacl*ponaHHe. IlpH 
Ha3emmax IICHLITaHMIX DReKTp0HHIait 30IIK monteT npHmeHHTLcH H Kan OCHOB-
HOH  anH HamepeHHil H TapHpornm HHcTpymeHTaa3Hux 3oHgon, npeg- 
Hamagemamx Kali HamepeHrm IIJIOTHOCTH noTorta HOHOB H (1"Popmi1 HOHHOPO Hyql(a. 
EC.7IH ace anexTpormasi nynma noTpe6yeTcH H B ROTHIAX HCHLITaHIHx HOHHOIO 
gmaraTearr, (zlTO HencenaTeamao), BO3MOIKHa Team:mm{0111mi nepegaga H3o6pa-
WOH1151 anexTpoHHoiii MUT HOHHOr0 nygga. 

B gonoaneHHe x onHcaHHomy cnoco6y 3amepon C nomonamo umportoro 
3ROKTp0HHOr0 nygrta momeT 6TaTr. IICHORI,30BaH BLICOKOKOJIJIHMITOBaHHMA 
nygox anexTpollon. Ho ero npeaomaeHmo oupegegHeTcH cTeneHT. HeilTpanHaa-
HHH [tram HOHHOPO gmaraTeaH. 

HeilTp0HHIle 

B Haa3my HRH HOH1130BaHFI1.Itil ra3 moryT 6hITb BBeKOHLI HeilTporma, xoTopme 
6ygyT upeTepnenan. Tam paccesmHe. ECJIH BBOKHTCH °gem. megnermme HeiliTpoum, 
TO ogemarmo, zITO pacnpegeaenHe HX HO aneprmim 6ygeT nogo6Ho pacupegene-
mno no aHopumm gacTHH, Ha goTopmx npormomao pacceHHHe. Tamar o6pa3om, 
c nomommo pacceammx HeiirpoHon monmo H3mepHTI. pacnpegeneHHe 3Heprim 
HOHOB HJIH aTOMOB (paccermHe HeilTpoHon FIBRfleTCH HgepHum npogeccom, He 
sanHcHnaHm OT cTeneHH HOHH3aKHII rasa). Ilommdo 3Toro, 4HCJI0 paccermmax 
Herrrporron onpegeaHT ILHOTHOCTI. THIE0JIIIX gacTink B naaame. CaegonaTemmo, 
3THM meTogom momeT 6mT3 H3Mepena Hag TemnepaTypa, Tall H IIROTHOCTI, gacTug 
naa3mm. MeTog HeiaTponHoro 3oHgriponaHHH oco6eHHo ygo6eH B carrae pac-
ceHHHH megnermmx HeiiTposon Ha nogopoge, 6aarogapa ero 6oamaomy cagemmo 
paccerimim [5]. 

B pa6oTe [6] oTmegagocL, tITO 	CHX Hop He Hmeaocr. npHmoro H npocToro 
meToga H3mepeHHH TemuepaTypm H IIJIOTHOCTH HOHOB. MeTOK HeilTp0HHOPO 
3ongHponaHHH TmsT 3T0ii ge.rar Eno.nue npHemnem. 

30H111I, IICTIO.TIID3y1OnAlte peaTreHoncrtHe ayg 

,LkaH o6aygeHHH cTporo onpegenemnax ygacTxon HOHHOPO nygna MOHCHO 
IICHOR1330BaTI. penTreHoncxlle arm. Bmge.gemae o6iema B nygge IIp0H3BOKHTCH 
TroaaHmHponanHem c nomommo meaeit nag nagmorgero, Tax H paccesmuoro peHT-
reHoncnoro H3nygenrm. )1(aH oupegeaeHHH gHcaa paccernamommx aaexTpoHos 
perHeTpHpyroTcH pacceHmame Ha HEX GDOTOHLI perareHonclimx arreft. Ho glicay 
pacceHnaxagHx allexTponon onpegeaHeTcH HJIOTHOCTI, ra3a (Hefirpaabrimx gacTrrg 
• HOHOB). Pe3yar.Tans H3mepeuHli npaxnageom He 3aBHCHT OT HOHH3aKHH, HO 
B caygae Heo6xogilmocTH HamepermH MOUT 61.1T3 cgoppexTHponarna C ygeTom 
penom6mmapponaux 3.7101(Tp0HOB. 

CneTonme aongra 

)1(aH H3mepeHHH IIJIOTHOCTH ram H HOHOB Mon-cox 6131Tb nprmeHeH meTog, 
OCHOBaHHIdI Ha HBROHHH pacceHHHH cbOTOHOB BIIKECHOPO cneTa. 

HpHmeHerme 3ormon, HcnonsaymmTur aaemenTapHme gacTmma (aaexTpomil, 
HeilTporna H (DOTOHM), ogem)mo, Heaecoo6pa3Ho KITH Hp01(113HOHHIAX Tumepemait 
B HOHH30BaHHOM ra3e H naaame. OKHaISO BTH 30HKM B HaCToiImee BpeMH He moryT 
HenocpegcTnermo IICHOJIM0BaThC51 nprf VICIIISTaHHHX HOHHOPO KBIlfaTeR.H. HpH- 

meHeHHe Hx onpangaHo jSJIH nponegemm 4:•ya7 ameHTanbmax HcenegonaHHil ups 
Ha.30MHLIX HCHLITaHlIFIX H gag TapHpomm 6agee HpOCTLIX macTpymenTanz.- 
HET% 3011K0B. 

2.2.3. Yen:alumna aonOoe npu uadnepenuaz 

lieo6xogxmo HPIIM3HHTI. 30HKM pa3mummx THROB, 0C063HHO Ha HaaemHoia 
cTagma Hcnirramea, Tax xax IIIHIXOKHTCH HccnegonaTT, He TOJILHO cam Trygox, HO 

H BTopHgame maaeHHH Ha cTengax naxyymHolt xamepm. Ana o6HappgeHHH 
BTOpH,IHOR BMHCCHH OT cTeHox nagyymHoi xamepm B nygox HOHOB . Heo6xomamo 
yclurranaHnaT3 OCL npHemHoro OTB0pCTHH 3oHga nog pammarau yrnamH K OCH 

nygga, TOM glacae H no HopmaaH x Heil'. AJTH o6HapygreHHH o6paTnoro Tona 
HOHOB Ha cTagTm aennax Hcm.rraHm`i Talmo Heaecoo6pa3Ho ycTaHanaHnaTT. 
30HKI.1 Tait, rITO6LI HX nprremHoe onsepcTHe 61.1510 o6pargeHo B cTopony HCTezIe- 
HBH 	KBHPaTeRSI. 

2.3. 3oneoebte uawnepenust a npogecce uctuamalluti 
uonubtx Oeueamesteri 

IlpH ncex BHgax HcmaTaHHA, Karr Haaeminsx, Tax H nemax, C nomonamo 
30HKOB H006X0KIIMO HCCJI0K0BaTI, H onpegeaHTb caegylonaHe xapanTepHcTmar: 

a. anexTpwgemait noTemaHaa Hormoro nygxa no nceil ero gaTme oT HCTO‘I- 

HHKa HOHOB BIIROTL KO CTeHICH Tramepla (HaaeMHaie HCIILITaHH.3) Halt no Aamie 
BLIXJImmoil cTpyH (.7I0TH1.10 IICHMTaHHH). AAR TO'IHOr0 HOCTpOcHHH xpIIBOH 

pacnpegeneHHH noTeramanon no gnHHe Heo6xogmao npoHanecTH gocTaToxrHoe 
'THUM 3amepon. 143 pacupegeaeHHH, nona3aH1oro Ha (f)Hr. 6 (r);e migrga 
06RaCTeit), MOHCHO 3aKJIH0zIHTI., 	 pa3J1114H1IK 	 HO.00R cTpyli 
caegyeT yoTaHomrrr. mmugaym- 8 gargmton. 

Ha ocHonaHHH ananH3a ganruzx Ha3emumx ficumTarmft sago onpege51HT3 
'commerce HameperrHii, Heo6xogilmmx npH aeTwax HcusrraHmix. HanpHmep, 
Ha3emame occaegonaHHH goangul BIZABIITh, Heo6xogHmo 5111 HamepHT3 pacnpege-
aeHHe noTemmana IIo pm:clayey nyuca B Trantgom cegemna. 

Ha Ham Bsrasm Hallarnnmau 3oH7Iamn 	nogo6H31x Hamepernafr RBRHIOTCH .  

TepmommaccHormme. HpH HaaeMHJIx. HCHLITaHHSIX genecoo6pa3Ho npiamermT3 
gnotiHme 3oHma JlaHrmlopa gaff cparmeram pe3yar.TaTon, 'nonygemmax paa-
.71134HELSIR meTogamH. 

6. MorgHocT3 nygna nononcHTeammur HOHOB. B cHcTeMax c maammH noTepH-
MI (Ha pa3pa6oTxy RoTopmx H*HanpanneHm yclanmi) -momaocTs nrata momeT 631T3 
oupegeaeHa npomnegemaem HonHoro.Tona Ha of Der ycnopmolgylo paa-
HOCTID noTemmanon[le (Eea — E a d)] • 

aTOT meTog H3meperam MOIKHOCTH goantert T(0110J11151TECfl H3mepe8Hman 
MOIUHOCTH cTpyH 3a incrograam 3aexTpogom upll nomonm maga (13apagerr H Tra.no-
pHMeTpHgemoro 30HKa BORKyHHa. aTH 30HKM, H3megrm0nme HJIOTHOCTI. Toga, 
moryT 6mTb nr.monneHm glicgeperamaammum (aamepinonmpall mum. H3necTaym 
gacri, o6mero noTona Trygita) HRH maTerpansmamr (nepexpLnamonmam Boca 
lITIOIL 1151H OTHOCHTeRbH0 6thar.mym gacTs ero cegeHHH). B nepnom cnygae 
graNmperamanr.HaH IIROTHOCTL Toxa goancna 6ISTb ymHonteHa Ha arMlexTmmoe 
nouepagHoe cegeHHe nygga. 06igHit TOR 3aTem ymHogmeTcH Ha (E  ea — E ad) — 

414)ORTHBHMA ycnopmonmil noTemman HOHOH{HTOJILHISX HOHOB (CM. (I)Hr. 

B. HeilTpaamarmul Tryglia. Ilpocreramma meTogom BOHTpOJI$I HeITTpaaH-
3anTrra HOHOHOTTOJILHISX HOHOB (CDHP. 6, o6nacTr, B), no-magmmomy, HBHHOTCH 

H3mepemite reomeTpHgeCitorO pacxontgeHHH Trygna HOHOB B pasaxgimax cageHmax 
no our uoTOlta o6nacTH HeitTpaaHaagma.H B 06gacTH maxaona (dmr. 6, o6- 
nacTH B — C). 
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aro gocTitraeTcH nprodeneHHem HanopHmeTpHmecHoro aoHga BongyHHa. 
IlpegbigyukHe TpH H3M0p0HH11 npn HOMOIHR 3011g0B B COBOIVIIHOCTII C perHcT-

panHefi HanpmReHnilt H TOKOB 110 aneRTpoliamepirreammam HpH6opam (CM. (Hr. 1) 
H03Bo1moT nposecTH 110.1111h1r1 H Hagenaudt ROHTpOJIB pa6OTM gBriraTenfi 
H aameTHTs Jmo6oe HapyineHHe peamma ero pa6oTm. 

BO3MOHMLIM gOnanHHTeJMAIMM HamepeHHHm .B yCJIOBIZISIX JIaTHLIX Hu-arra-
BHA npH HOMOIHH 30H740B, Hmelonvix B HacTomnee BpemH gocraTomHylo TOTI-
HOCTI. H HagenmocTL, OTHOCHTCH HamepeaHe OTHODICHHH mHcaa BOHOB K TIHCJIy 
aTOMOB B HeitTpanHaorsaHHom nymRe. HOJIWEHT0JILH110 ROHM nymita moryT 6h1TE. 
3aperiacrpHpoBaam npH 110M011111 JI0ByDIKH (DapageR HRH . TepM03MHCCHOHHLIM 
,TaraHoo6paaHmm aoHnom. PerHcTpagHH HeilTpaammx aTOMOB nymRa monter 6mTb 
npoHaBegeHa aoHgom JlaHrmopa — Tefraopa C nnacTHHHama, OTRA0113110111HMII 
aapantenume ,laCTI111M, H marHHTHmm nonem. 113meperare yHaaaHHoro mane 
°THOLE:WHIM Ha Ha3eMHoi cragHH HcruAraHet gOJIHMO gaTs cBegeHHH o Heo6xo-
gHmocTE npoBegeHria Tama RcumTamail B imam. 

2.4. 3ondonate u3atepenua npu na3eJuiblx ucntamanuax 
uottuogo Oeueame ✓ a 

Ilpomlle 30HgLI, onHcamme B paagene alacrpymearansame 3011,11M, npll-
meinnum B Haaemumx HCHLITaHHHX. 

Ana nymmero HOHIIMaIIHH nporkeccos B HOHHOM ABHraTene Heo6xogHmo 
nonymxra 6onmnoe -MHC.110 OCHOBHMX gaHHLTX 0 nrute HOHOB. TpygH0 nepeo-
HeHHTb Banmocm HaKOHJI011H11 maHcHmansHo BO3M07810TO KOJIHTIOCTBa 
enTe g0 Hamana nermax HoamTarmil. HOaTOMy Haaemame HCHLITaHHH gonHns,  
SxHlOYlaYb HecnegoBaHHH OCHOBHBIX HpF111111110B pa6oTH HOHHOTO ginTraTenH. 
Ilomnmo HamepeHHil pacnpegeneHHH aneRTpumecHoro noTeHnHana, MOIIUOCTH 

HeATpanHaanim HOHHOTO nymRa H OTHOM0HHH =alma HOHOB K. mHCny 
aTOMOB, Heo6xogilmo ItOarIHTI, cnegyionwe gaHruile: 

a) pacupegeneHHe aneprHH (TemnepaTypm) aneHTpoHoB, HX cRopocTH H 
11,110THOCTH (song JlaHrmiopa — Teitnopa); 

6) pacupegeneHHe aHeprrm (TemnepaTypm) 1110H0B, Hg cHopocTH H 11TIOTHO-
CTH (aoHpr POCCH H ClapageR); 

B) 11.110THOCTI, HeitTpaammx macTHH (Hoag IlaHrmlopa — Ta -Topa); 
r) cBoitcrBa naaamm nymita (naaamemme aoHgm); 
g) marHHTHme cHoficTua nymRa (marHHTHme aoHALT). 

2.5. Ocuontuae npu6opbt u o6opyOneattue 
Oast npe0eapunteaantax ucc✓ e0onatturt 

XOTYL B )1aHHoil pa6oTe He npegnonaranocs anaart3HpoBaTL npH6opm gnfl 
npegBapHreniamx HccnegoBaHHil, caegyeT FIIITLIBaTb, TITO THII npH6opoB 
gnu HcnuTaHml Hormoro gruTrareaH B 3HamHTeamiort mepe 3aBHCHT OT npH6opoB, 
HCHOJIB30BaHHISX B upegBapHTenEHmx HCHISTaHHHX. 

upaHTHmecHoro COMaHHH HOHHOTO ABIlTaTe.71H 110.713KHIS 61.1TB npoBe;:keHm 
HCCIlegOBaHHH ero C HOMOBABIO CrIeTHMX II mogenHprouvra mama. 3TH ileum-
goBaHHH Becbma no.neaHm npH npoeRTHpoBaHms npH6opoB gaff Haaemilmx B ner-
HMX HciamTaraul; B HHX pemaloTCH caegyRugHe 3agamH: 

a) onpegeneHne TpaexTopHil HOHOB H aneHrpoHoB; 
6) onpegenenHe anexTprumecHzx H reomerpHmeclanc xapaRTepHoTHR aneR-

TpOgOB. 
HpH HOMOIHH mogenHpylonlux yeTporicTB MOH HO onpegenHTL Boamonmme 

TpaeRropHH HOHOB, o6paaporoxxcH B paa.UHMHMX TOIKax gaHraTeng. Bonsraoe 
allameHrie npH TOM Hmem megnemme HOHBI, BO3HHIMMERIM npH coygapeHHH 
6mcTpmx (ycHopernimx) HOHOB c megnemmum HeliTpaamimmia aromamH c o6me- 

HOM aapHr.kamH mentgy H111.1H. 3TH megnemme HOHM moryT 6mTa nepexBameHm 
ycHopHiorqHmH anexTpogam11, Ha HoTopme OHH oHaamBaloT BpegHoe BoaneticTsHe. 

B03MOHCHOCTEL ymeHLBTeHHH 3TOT0 Bpeg,Horo B03;101-1CTBHFI HyTem Hagnenta-
'Hero BM6opa f:Dopmm 3J1eItTp0A0B H 3a CTIOT Apyrzx clm/HT0p0B moryT 6LITb Hccne-
goBaHm Ha monenHpylonkrix yupolicTBax. B CBH3II C 3THM aacnynansaeT BH1iMaH1111 
meTog 6BICTpOTO H3 TOTOBJIeHHH 3JIeltTp0j10B H3 nerRo 06pa6aTmaemmx maTepHanos 
C nocnegylorgrat noRprzaTHem 11X nposogaineit meTannumecHoil nneHHoit. 

gpyrHm ocHoBamm THnom npH6opa, Henonaayemoro RaR upH npegBapH-
TenbHMX HccaegoBaminx, TaR H npH IICHISTaHHHX HOHHOTO ArtHraTensi, HBJIHaTCH 
HOHEILIA macc-cneHrpomeTp. AHaJIH3 aap.ancemwx H HeitTpansamx macTHH, Hcny-
cHaemmx HOHHL1M ABHraTenem, monceT garb Hemme cBegeHHH o cogepacaHHH 
B nymHe npHmeceti pa6omero Tena H maTepHana aneRTpw_koB. 

2.6. IlpeocapumeabIlble 6131608bl 

a. 06opygonamse H npH6opm ;Anil RoHTponH nponecca o6pasoBaHHH nymRa 
NioryT 6mTE, cTaHgapTH3HpoBaHm H BKJIIOTIaTb annapaTypy gnH HamepeHHH HanpR-
mem& H ToRa Ha Bcex aneRTpogax gmiraTenH, a TaRace ;Iasi HamepeHHH Haupn-
nceHHH II ToRa Ha cTeHRax BaRyymnolic Hamepm (npll Hasemlimx HCHLITaHHHX). 
3TH HanpspReHHH B TOKH ReTRO HoHTponHpyloTcH. CnegyeT TaRme HoHrponHpo-
BaTb TemnepaTypy DJI0KTp0A0B. 

6. HamepeHHH napamerpos nymRa r[pn Hasemamx H neTumx IICIELITaHHHX 
moryT 6mTs orpaHHmeHm CHUTHeM npli HOMOD111 30H) 10B caegyiormxx xapaRTe-
pHCTHR: 

• 	aneRrpHmecHoro noTeanHana IIo OCH cTpyll; 
moukHocTH nymRa - 110.TI078ITenblIMX HOHOB; 
HeitTpanHaanHH nymita; 
oTHomeHHH -.THUM HOHOB B =finny aTOMOB B neftTpanHaonaHHom nymmi 

(xapaRTepHeTHRa menee cylRecTBeHHaa, mem npegmgyllme). 
CaegyeT nogmepRHyTh, TITO HmeHHo Hasemame IICHLITaHHH onpegeaRT, 

KaKHe 113 onlicammix aongoB gOnIRHM 6mTh npffmeHeraa npH JIeTHBIX HC111,1TaHHHX. 
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3C1K11104HTerlbH0r0 Bbloynnelimg 

a Ithriy.ttunzep 

allexTpngecnHe ganraTentame CHCTeMil, Hannionkneen Tpemeii (Hapngy 
C ximmuseennmn n HAepHmmII) ocnoinco11 pa3HOBIIIIHOCTMO gunraTeneil, upHanexaH 

ce6e mnponoe BHBMaHHC nanzeHepon H rIeHLIX sHigh B nocnegHee HpemH. 
BcnejcTBHe manoil BenFumnam WITH upameHenne aTHX cncTem B HenoepegcmeHnoil 
611130CTII OT 3eMJIn HeB03MOIHHO. BmeTpoe pa3BHTHe MOlJnoIn paReT-Hoeme-zeii B nocaegnHe rogm o5yenosnao BO3MOHCHOCTI, pa3pa6antn peananaix allanos 
HOJIeTOB sae aTmoccDepm. ECnII necxonmto seT Hasag Raaanoeb, txTo ygenbRaH 
MOIHHOCTI, HCTOrIHHHOB F anexrpoaaeprHH, upegHasuagenumx g.7131 IICHOJIL30BaHH51 ua Roma-gamin Ropa6anx, ne npeHmenT 0,1 7cem /xi', TO nponogHmme ceitqac 
xnaxteHepHaIe npopa6oTxli ynaamnaJor Ha BO3MOHMOCTI, HOJIFIeHHII yi_kensuoil 310IIIHOCTH camme 0,3 nem npH morgHocTu nopngxa 1000 nem. MOHCHO MICH-.TID.Th, tITO B TeaeHHe aToro AeCHTHJIeTHA C HOMODILIO paReTm-nocHTean #CaTypio H asexTpuriecxllx ABHTaTe.TILHLIX cncTem 6ygyT ocymecTnnenm HeBLITIOJIHHMLIe C nomonkmo ganraTeneff gpyrnx ninon HcenegonaHHH Hoemngemoro npocTpan-
cma. K HBM OTHOCHTCH: nogpo6noe HccsegosaHne oxonoaemnmx pagnannommax 
TIOSICOTI C HamepeHHem pagHanHH, marHHTHmx trona' H connegnoil aRTHBROCTH npn HoneTe HO enHpagn C Ha -qa.11moil Op6HTII BlICOTOil 550 x.,x go BISCOT 40 000-
60 000 xx; HccaegonaHne oxonoconHemioro npocTpaHeTna npn nogeTe no enn-
pagn IIo Hanpangenmo x Counny; Hamepenne pagHanHn n mezeopHTHoft onac-ITOCTII npH o6neTe COJIHJa II0 op5nTe, Hi:axons:m:46i H3 HJIOCHOCTII 3KnnIITm n; 
HeesegonaHlle meninsaHemoro npoexpaHema MIAOW:. go IlnyToHnn; Ha6.illoge-HHe usaHeT (Hgasagan lOnnTep n CaTypH) B nenocpegemeHnoil 6JIII3OCTH OT HHX. Ruing/to npH aTHX Hcesegosamlnx Ha 6opTy neTaTenLHoro annapaTa 6onbranx 
BnexTpugecmsx moinHoeTeil cyinecTsenno yneawnssaeT BO3MOHCHOCTH nepega-qn sammax, B TOM -qHc.rie H Te.7IeBH3HOMILIX n3o6panieHH11. 

Hapngy c 60JILIIIHM nay-gnu:1w sHwiennem nepeancaeRnme HeenegonaHHA 6ygyT CHOC° 6CTBOBaTb 'mime coagaruno 5aam AJIH Hogezon riegonexa B Hoemoce C nomornmo xilmn-qecxnx Han Hgepumx gaHraTeneR. HecomHermo, rITO B 1970-
1980 rr. 6ygyT coaganm anexTpnriecxHe gaHraTenaHme clieTemm gnu noneTos Ha 
JIyHy n 6.anntainune unaneTm. OHH Haligyr Taxnce nisnmeHeHne ;Ann noneTon 
qegonexa x nnaHeTam c noaspainennem Ha 3emmo. Oco6an& npenamgecTnom 
asexTpHaecimx grurraTeammx CHCTM gnu o6nraemmx zeTaTeammx annapaTos 
ABAlleTCH BO3MOHMOCTL noneTa co anatuneasHoft noneanoil Harpymoii. Tax, 
OTHOCHTeJILHLIA sec HOJIe3HOT0 rpyaa npH noneTe Ha Mapc C soaspankeHnem Ha 
3emmo COCTaBHT 40-50%. B CBH3H C aTI431 Ha neTaTeJIbHMx anuapaTax 
C D.TIeRTprrieciarmn g1311raTe.715111{11 MOHMO coagam nomc4opTa6ername yCJIOBHH gas' pa3Meigennu aKnnasta 6e3 aHarnneaLHmx orpammennit B noTpeoneHHH agexTpoaneprHH H C HCItyCCTBeHHEIM noaem THTOTeHHA nopHgxa 0,1-0,2 g. B C1351311 C 6meTp0 paeTynnim HHTepecom K DJIelapIPIOCHILM gsHraTenFal KOMIITeTOM HOHMIX H rulasmemmx gaHraTezeil AmepintaHcnoro PaneTnoro 
051BecTna n 6hina oprannaoHaua aTa KompepemusH cnennanHcTon B MoHTepee. 

HoHcDepearkpmnponmanpnBLIC0110fialITHBHOCTIIIIconponontgaxacaunogoTHop-
HLIMEI glICItyCCHJIMII..OHa nonaaasa peanLHoem paapa6anasaenmx B HacTon-
mee spew! npoexTon HOHHLIX gaHraxensHmx camera. Ho o6nkemy mHeHnio, Boa-
MOHLHOCTI3 coagating TaxHx CHCTeM He smamaaeT comHemlii, cum nonemm H game 
He3aMeHBMM gaH OTIkeJIBIMIX BHAOB HOCIAMeCHHIC HOJIeTOB. 110BTOMy pa6oTm 
B ATOM Hanpassenins Heo6xoJHMO npogonniam. EiccaegonaHaa HO 11011HLIM 

gsHraTensamm CKCTeMaM paaHHHaloTcH B gnyx nanpaHneHnsx: 1) Harnio-
HCCIII3,40BaTeRbEILI0 pa6omi IIo H3LICHHHILIO HOBLIX H mm111:1337.  H o6sue-
Hemuo o6Hapymenamx HBReHHit H 2) HmiceHepHo-TexramecHHe pa6oTJI no co3 e-
H1110 Ha OCHOBe ycTaHoHnenatax upHanHnos cHcTem C BLICORHM H. II. A., 60JILDIHM 
pecypcom, HH3KEMH TennonmmH noTepnmH, maamm Hecom H HmcoHok Hanew-
HOCTLIO. 

Bo Hcex Hanpannemmx Teopennecialx H amnepHMeHranbmax pa6oT 
Ha6nIoj aeTcH o6HagentnnalonkHit nporpecc. Ognaxo OffreBnAHO, 'ITO coagaime 
nommrx ganraTeammx CHCTM nx.imogaeT nee ocHoname asemerma pa3pa6oTxn 
JI10611X HOBLIX HHHraTeasHmx yeTaHomat H tITO Ann HOCTIGICeHH.F1 BbICOKHX acixpex-
THESHOCTII H IlegeHCHOCTH, ounplaronnlx col:Ter/mama xnaurIeCKHe ClleTembI,. 
neo6xognmo npeogagem cepLeanme TpygHoeTH BLITIOJIHHTI, 60namo 05rhem 
HccuegonaTeasexnx H HantenepHmx pa6oT. 

Ilpo6nema HeilTpanHaagnn nyrnta HOHOB 3a gsHraTenem B HacTomnee npemn 
He HmeeT ne TOJILHO HOJIHOTO peMeHIM, HO H ygonneTnopmeaLHoil HOCTaHOBHH. 

Y4eT paenpegeneHHH cxopocTeil, ynpyroro n Heynpyroro paccenaml, 6e3rpaimm-
HOCT1 upoeTpaHeTsa, HeCHOJILHFLX BO3MOHCHLIX BHAOB o6MeHa aseprneft, Tpex-
mepHoro xaparrepa HameHHH H HecTagHoHapHom nplisogHT K orpoMHJ1M anagn-
Trmecimm TpygliocTam upn noumme nocTpoeHHa Teopenmeenoro penieHHH. 
B axenepnmenTanmnax necsegonaHmix HeB03MOHCHO coagam yCJIOBHH, B gocTa-
Toanoil cTeneHH npH6anucalorgHecH K YCJIOBHJTM HocminecHoro npocTpancTHa. 
Helia6encHoe HaHHHHe CTOHOK Hameln', upennTcTinul Ha nyTH pacupOcTpaneHHH 
HOHHOTO nyuca, BTOpHrIII0f1 asexTpormoft DMHCCHH CO CTeHOR Hamepm H npyr'lx 
HOHCTpyHTHBHEIX BJIeMeHTOB, upHeyTeTHHe OCTaTO'IHEIX mon — see BTO cylnecT-
BeHHO HallneT Ha peaynuTana OTILITOB. 

Y4acmaxamH cnmnoanyma noggepitnnaeTcH 5e3yenounan Heo5xognmocia, 
nponegeHna HCHLITHHHitB noemoce Ha paHanx eTagmix paapa6oTxn. 14ncDopma-
nHa NASA o aannaHnposaHamx Ha 1962 r. nepmax mu -bum:mum HonHoro gmx-
raTenn B Rocmoce ropfrqo ogo6peHa yriacnnucamH enmnoallyma. 9TH HCIILITeHRH 

AOJIHMLI IIOATBepAHTI, BO3MOHCHOCTI, HerrrpanHaannn B HOCMIneCHOM HpoeTpan-
CTBe H cosgam ()CHOWS AAA pa3pa6oncH nagenmoil a acixPeRTHHHort CHCTeMbI 
HerrpanHaanHH C naHTeasHmm cpoHom cayHt6m. V
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