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B itnnre npneegemn pa6orm amepnitanutnx cnegmann-

CTOB, nacaionmecn nonpocon iscabrraunfi, npoenTzpoeamin 
soncTpynporiannn IIIIIHHOCTHISX panoramic nenraTenefi, Bonpo-

COB ropenna 	paneTnigx TOIInHS. arn pa6OTLI nanontemn 

B inecT0 paagenax: nepemil nocumen Teomm H HpaliTIIHe 

• gintraTenek B yCJIOBILFIX, 6H1131(11X x BLICOTHLIM; sTopoil paa- 
nen sacaeTcn npo6nemm nomepermii upn neyczoThannOM npo- 
necce ropeann B namepe croparam paneurmx nrinraTeneft; 
B Tperbem n -seTnepTom paanenax paccmaTprinagyrcsi ncnaperme 
ropenne TounaBHblx Eaneas H orpyfr, a Taxime naneTruta peannini 

ropenrin H npyrnx peannnii; B HOCIICAIIHX neyx paagenax num 
penomengaunn no em6opy TonnHSa Ana neTaTendmix annapaTos 

B Saimalmoczn oT,nx genenoro rtaanagerain H paccmaTpusmoTcn 

BoupOCIA nonorpynposaann yanos H arperaTon numnocTuro 

paneTnoro gmuaTenn. 
RuHra paceutTarta Ha Haymaux pa6ortntos H rmmenepos, 

aummadinnxcn pa3pa6oTnoil H KoncTpyrtponannem panwrobut 

genraTeneii. 

Peactxtfun Aumepamypbc no oonpoctut memunu 

IIPEAVICJIOBFIE 
PEAAKTOPA PYCCHOF0 143AAHMI 

B Tegerme nocnegmix gnagnaTn nor Ha6monancit cTpemmTenbnoe pad:mune pandsmit 

TeXIIHHII. 06 3TOM crameTenbcTnymr peaynbTaTta nnanomepmax H HHTelICHBHISX pa6OT no 

possum° paiternoil Texnmat H ncenegonannio noclamieutoro upocTparicTea, nposogrummx 

Han B CosercHoM Comae, Tan II as py6entom. RpM aTOM ponammum cjianTopom niinneTen coaga-

nne monmmx H cosepmeranix gnmareneil, ripnmenenne mnorocTynamaTmx paneT, a Tartine 

micro' perynnposamm H anTomarnuotoro -  ynpannenun, HMeIOutHX mum-tyro T04110CTL. 

B 013H311 C DITIM Ha 10111/1(HOM pmarce HOFIBHHOCI, MHOPO HOBLIX pa6oT, cpepn noTopmx oco6oe 
MBCTO samtmaor ceprm Knnr, ninnymerman Amepmtancratm parteramm o6mecTsom no pegait-
midi M. Cawnnepcj)enbga non o6nmm nassamaem eProgress in Astronautics and Rocketry)). 

Aannan Immo HBEHeTCH BTOpOrl B 3TOH cepan H npencTaimmer co6ofi c6opmmt 313 6 pal-

gown, B noTopmx ony6nrutosano 28 noxnagos H cTaTeft ameprutanumx asTopos. TpunannaTs 
cTaTeli npencTanneur Ha mcnoliepennmo Amepnitancuro panemoro 06u:wen:la no Tonnneam, 

ropenmo H numnocTmgm pamennam nEllraTd1111M (ROSIyM6y0 7  YIIHBepCHTOT TOT. Orafio) 1 8— 

19 HIOIDI 1960 r. COME, cTaTeil npeacTannemg Ha nonyrogoeoe summate Amepnitanutoro 
paiteTnoro o6ntecTsa (oTenb Am6accagop, Jloc-Aun(enoc, RaninDopartn) 9-12 man 1960 r. 

(cTaTbn sToporo paagena, CTaTI.H Pocca H CTaTb/1 Pao o HOBSIX THIIBX paneTamx 

conen). 
OcTammine CTaTE.H npencTannenm B Ameprtnencmie paneTrtoe o6rnecTso B 1960 r., as 

ncitalogennem CTaTI.II Pao o nopornom nnOysope, gaTa npencTannennn noTopoi ne ynasarta. 

HecmoTpn Ha nexoTopyro norepro alITyaJILHOCTH paccmaTpmmembrx Bonpocoe, c6opimat B "tenon" 

npencTannneT nnTepec nag COBeTCHHX gaiTaTeneti. 
B gamtom c6opanne paccmoTpenm rienoTopme cnommme npo6nembi moncTpynponannn, 

pacneTa H ncinaraimul paneTingx ninuaTeneft. B pima cTaTefi ormageamTcn Roman opium:mu - 

m:a meTonm FICCJICHOBaHHH DTHX npo6nem, onnano He eo scemia BISHBEHyTEIMH HOHOHLeHHIIMH 

B HHX MOIHHO cornacnTbcn. gum cnoprasx HOHOHteHla orogopena B 3TOM HpeHHCHOBITH 

H B nprtmeriaminx penanTopa H nepenoggnitos. 
Beaycnosno, x opnrrmanLumm pa6oTam cnenyeT OTHOCTH CTBTLEI nepsoro paanena, 

B noTopmx onnuanaeTcri cnoco6 HMHTauHn BLICOTHIAX ycnoindi up" nasemmax HCHLIT311111IX 

pamenugx gsmaTeneft c 'undo onpenenemmi pima napaMeTpoB (ygendloft nun, Tennonepena -

qn, xapanTepncTmt sanycna H T. H.). 	cosgannn manoro nanneann B Buxom:tom cegennn 

conna H HMI Toro, mT0611 He 6mno oTpaina noTona rasa a tonne, aeTopm npnimeiman HISICH011-  

Hoff AncHiyaop, HB.IITHOIOIACH Han6onee upocium H gemenim arperaToM Jtna cosnamm paape-

mama. B ocnosnoil cTaTbe pasnena — B cTaTbe Maccbe H Poinne — nprtsegema peaynaTarm 

o6mnpmax H IIIITepOCHLIX ancneprtmenTon no nprtmertearno MHOTHX ocecrimmeTplynamic saxnon-

MAX gingyoopon Ann mound'', a waxer B JtnH naTyprioro gnaraTenn c Tmoii 2700 as. OCHOB-

amm napaMeTpoM sm6pano oTnoinerine nonnoro nannemin Ha "lune B COELHO genraTenn x gon-

ad:0110 onpyinammero soagyxa, noTopoe Rossano omomennem ganneimit. 3T11 ancnepnmenTanb -

mge pa6orm, max npaenno, nponogromcb criaqana Ha mogennx, oaTem nocne em6opa onTamans -

noii nomlinrypanon npoexTnponancn BaTypingri sbucnonaok nrogyoop. TeopeTrmecnan =men, 

 aToia CTEITIal asnaeTCH mdme nErrepecnoil H ynponneratoft. B Hed cnegonano 6ra preen,. B03MOHI-

HOCTL o6paaosannn HOCLIX cnamton yHJIOTHOHHH, BRHHHHH neeTaiwoHapErocm nponecca H T. g. 

Tannte npencTannner marepec gpyrafi cram' Maccbe s Pomite [1]. 06e CTaTE.H caa6nteral 

6onbinoil 6n6nnorpacjineti. 
B cTaTbe Xonbnmana H gp. npnnenema peayabrana ancrieprtmenTos IIO opnrunanartomy 

ynymmemmo xapanTepncTmt ingx.nortrugx gingyaopon Tana Anniumpivrecitai Tpy6m nyTem 

yeTallOBICH pacumpnionnincen HO noTorty HOHIPIOCHIIX BCTaBOH H onnuanaeTcsi OpEITHHHHEHafl 

ouTema monennponannn BIACOTHITX ycnosni-i, COCTOBTHaff 113 IIHcbcpy3opa II gnyxcTynenqaToro 

ancenTopa, pa6oTaiornero Ha sogrmol" nape. B cTaTbe Pao gam' mparrtne peayabrarm oncnepn- 
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6 	 .17peaucnoeue peartnmopa pyccnoeo uaaattua 

menTos 110 upHmeHeinno Brox.nounix 3itcjoi)y3opoa c murialopHnecaoil rop000naoft, Hmeminix 
He6onmym onliHy. CTaTIAI HiMGM:1a SIBIlHeTCH KpaTHIIM C0061aeHHeM 0 upHmeHeHHH BLIX.1101I-

Hero 1 iagy3opa Ulna HHJIHaapiaaecuau Tpy6a 3oH scumTainaft c THroil 3600 ice. B mama 
Ilem6epoeHa H OncoHa ePaapa6onta imixammoro onclobyoopa ;AAA Haannaxx Holman& paxeT-
Lima AntraTula» upimeonim peoynaTaTm o6mBpHI.Ix ancuepHmeHTanurrux itccoeommanil. 
Biamepcoonunoe CTaTbIl npeocTaiMnoT uHTepec H moryT °Hamm ana=prrenczyn 
noway. B Hagan:moil cTagan HoHcrpynposanim maxoommix oHLgy3opoo. 14cezeoosaHHe 
neycToiimanoro ropeHHH HpeosHanneT K immepitTeormoil armapaType aecLma otecnme Tpe6oaa-
HUH. 0Ha 000maa upanumno oTo6pantan, amcoHogacToTnylo HeycTofamsocTis (amnoazygy, 
qacToTy B "I')aay 'woe6aLmft B pa3a114111aX Tommx Hameln" cropaami). Aa14111CH oanneHHH upH 
oTom pa6oTanT upH 6onnuitraH6poneperpy31Iax H TeTEROBLIX Harpyntax, npH BLICOKHX Temne-
paTypax II B Hoppo3HoHHoii cpeoe. IIHTL CTBTe}1 aToporo pan'ena nocagmeHm Hpancomy oun-
canuo HeHoTopmx madepHreammix upH6opoa goo liCezeAoaaaaa HeycToranueofi pa6omi 1RPA 

PATT. B o61imx qepTax upHaegema Tpe6oBaHHH H aurrapaType B omminanoTcH cHcTemm, 
upHmeHeimme B HexoToprnx °pram:maims:ix CDIA. Bo BeeX CTaTb11X paccmaTpitanoTca gaTAHHH 
gaanenur, cacTexm perHcTpagHil H anaonaTopm. 3TH cTazas oxamyT Lion,3y upla nepaom 
summateTae C OTHM upe3meTom. Coe3yeT OTMeTHTb, ‘ITO B CTaTbfIX Hanoi HOCTaHOBKa 3aaa9 

H o6nuie yxa3aintu HRH nameTim no penman°. 
Cueo II Jlermc6aym upaimociT itpantoe oninaHHe B onenty armapaTypm, npitmeHeHHoil 

B Ila6OpaTOpHH pealiTHHHISX ontraTeneil RoompoprinftcHoro TexHonorimecooro HHCTHTyTa. 

PaccmaTpHoaeTcH HH3HogacToTnaH H amcoxortacToTHasi cacTema nweepenal, B TOM oucoe 
cueonamman Balmer', HantaHHaH j{eTOxTopHOE, H cueuruansiunil cacToramil aHoonaTop. 
B czaTse 0c6opHa oenaeTcH Hpantail o63op mHoromocneHHoft oHTepaTypm no upit6opam ono 
HCCJlea0BaHHH BISCOKO9aCTOTHOTO HeyeT019:HBOP0 roper to 3Ty CTaTb10 0006811H0 MOHCHO 

peRomeHooaan, npH Hagan:mom H3yoeHHH garatoro upeomeTa. B aeu ouTHoecntm meTooam 
ovaeTcH npeoumiTeaHe nepeo opyrium meTogama, gTo HaanTcsi ciropinim. flpH HpHmeHeHHH 
OHT119eCHI1X MeTOHOB coeoyei amen, upo3pa4une CTeHICH, 11TO CHOHMO 1kaafe HRH MOJEWHIHEIX 

ycTanoBoll; 'Tome Toro, oupeoennoTca He nce itapameTplo xone6azentaux upooeccoa. ;laconic 
H X apbe 'Lanz oiritcamae HomepHTentmoil aimapaTypro, ups -mean:moil s flpinicTonotom yntnep-
cHzeTe. OpHrHHanzmo upitmeileHae:umnpanHoro perHcTpagnmmoro o6opyooanunt, cHeocran-
Horo allanamtpyloixero 4aaoMeTpa B oaTontos oaronam, Hononumoux onentaam ammo", 
Hue yowunnue Tennoome 110TOKH no n000rpeay oxnamoommeft Boom. Beep IlpHBOHEIT Hpantoe 
ouncoHne THIIII9HOinmepliTennLoil aunapaTypil, upHmeHerraoft gamma «AapoomeT onteHepan 
Kopuopermme B pa60TalOIReit OT 400 ea oo 10 xea. OpHrimanuo upsmenume aoexTponioro 
anaoH3aTopa, nox.nonanineroosHraTen, B cnymte CliabHLIX Hone6anift. PaceHr II Amenyc 
B Hari6o.nee Hoopo600k ciaT3e DTOPO paouena npiumocrr murcalme 06opygooarmo B meT000s, 

imitmeHHe➢ alx B AoneraucHoft 6annacznoecxoft na60paTopint. Hat:LeHo, nzo 'ma600me scgex-
THBHO upHmeireime TenomeTplinecaux oxnamoaemmax gar:Hums "LowieHH.3 H amcoHocRopoczHoil 

3aITHCH Ha maraHTHylo nenTy (upH nom Hp0H3BOHEITCH perHczpaung 'woe6andi C oacToToft 

6onee 40 Kea). it aCTOTHEICI aHann3 11p0B0):111.11CH mHormIntrnapoomm B 6onee cosepmeimum 

MarlIHTOCTplIKEOTOHHISM cTepameomm aHanuaaTopoM. 
TpeTml paarLen Homan:Len TeopeTimecitum H ancirepumenTanimmm HccaerLoHaaHam upcoxec-

COB Heriapeuaa B ropenm KOMHOHeITTOB 71C31,111(HiC pollen:mu TOHJIHB B came BHanimca 

eropernie xauen, Hmennum oommitonie paamepme 11p0H3BOAHTCH Teopevagecntii aunma 

cxopocTit ropenim Hauerm roprooero no pentium Tana vpF + v00 -.vpP. Ona 111171110TCH paa-

BHTHeM pa6OTaJ Bnnamca [2], B xoTopoil paccmaTpinmeTcH cnyoafi 6onee upocToft pentium 

A -->nB. CpaHHHHainco TeopeTH‘mcxHe pe3ynansi c alccuepHmenTanmmtm, up:magenta:am 
cTame Bypmyousi B RoxeHa [3], g umtautua ax yommentopmencuan cxo1SHmocT3, Ho Iwo-

Taepocoenite pesynTaTon pacoeToa 131111HeTC11 HeAOCTaT091311M. 

B came Pocca B arm-Belmar' upeonaraeTcH meToo Hccon'oaanta C uplamenemzem 
BBTep>JepoMeTpa, pa6oTammero Ha "Loyx moHoxpomaTHoecnax caeToomx nynax, Hp"' HarieHHH 
LIORY1 TemuepaTyp H xongeHTpaium upooyitToa acriapeHHH HUH ropearm OKOHO Hal11111 ropm-
gero. Tame upHoeoeum peoynTaTm oHcirepHmeHTannuffx HccnegbaaHHil HompsuomeRco 
H ropomefl ummtHopirlecHofi anion, noTopme cpasnmanTcH c TeopeTrmecnium naltHEIMH. 
OTOT oxcuepumenTanmail meTog upeocToonaer uHarmTeniunfi imerepec B IIpHHIJHIIitnumo 

rioaawmeT HccaeommTa noaegeHHe oityx napaNerpOB (HaupHmep, TemirepaTypin B couepHtaRBB 

llpe8ucnoeue peOaemopa pycoweo uaaariu.s .  

ooHoro icomnoueHTa), no Tpe6yer TuLaTenHoro oTnamnaHlin aunapaTypia. B czanse Aaiacema 

H 1-pima eaxcuepumeaTaormoe RceJtejSoBaane ropenisi OJAHHOHHMX Harlem, roplogero RP-1, 

HeclimmeTp"amoro oHmentorHopantna B rHopaonna B Boaoyxe H xHcoopoon III1BOAHTC,H aeTo-

nuta H aaanua pe3yllbTaTOB oHcriepHmeHToa U0 oupeoeneamo citopocTeil no:wpm:am H ropentri, 

Hoarsen:3mi nyTem clooTorpacimpoBaHnH ropmmx caunmommx Konen, nooaeutemnix Ha Taxoft 

ximpuermil HHTH. 3HCl/OpHMeHT8JlblEblfi meTo"' upocT, HO 1103B0.1151eT onpeowmTb MIME. cym-

maprane atinDexna. 
B geTaepTom paw:Lane Hann iipHisoouTcH mecm czaTell. B mErrepeckoll cTaTLe Bayapa 

U op. oulicmonoTc3 meToni B peunTaTm axcnepameazanimmx Hccae000antil pentium otHc-

neHHH ou6opaHa HEIC.110p0AOM a6an3H BTOpOrO Ho Temnepazype H onmenuo a3pLamoro upege-
oa; oripeoennun HapameTpm peanum B upeonomen mexanHam pentium. B , cTaTbe 36epczeikaa 

H roaccmeHa paccmoTpeHo EaTanliTHoecifoe pawmateime rnopaaHHa Ha merannitoeman uosep x-

HOCT11X H coenana nonamca yeTaHonium Hoacc meTannoa, HBJUI1011111XCH xaTaanaTopamir. Coc-

oon' upeonononteHun o anion -aux cyannix H mexammme pa3nomeium B upegoomeam Haul-

6nTopm. CTaTni ripeocTannoeT HEITepec, xoTH psio ee nonomenail He umutpenoeH mccuepumen -  

TaJILHSIMH AaHHEIMII. CDH11160pH H 3o3e Ha OCHOBe upeon000meimo, ozo B oeToHaurtonHoft BOJIHe 

xamimecime pentium npoTexaloT BO cppouze, coeopoixem HeitocpeocTaemlo as atamcom yunoT-
HeHHH, gaioT cuoco6 TeopeTH ■mutoro upeocitaaaHHH o CIIOCO6HOCTH ra3oo K oeToHnum. Bong 

rpaoHeHT noaaimenng TemirepaTyprn B 3TOM LiapoRTe 6onmoil, TO amoennomeeco Terum He 

paccemmeTcci H onoHaLmoimasi BoaHa .  vra6HaH3HpyeTca. Pa6oTa HooxpeungeTcsi pacseTnat 
BO3MOHMOCTH BO3HHHHOBeHH11 HeT0Ha1THOHHOEI B021111:1 B 030He H OKHCH a30Ta. 01.1HaHO TeopeTH- 

gecHoe Hccaegosante menaTenimo Homtpourra pacoeTamcw BO3MOHIHOCTH o6pnoaamm 

"LeToHnunummfr SWIMS B 60.111,131eM KOHIpleCTBe ra30B. 

B cTaTLe liyumga ePeitom6HHa1IBa upH xm.moecitoil HepaBHOBeCHOCTH B ee Bag/1MM 

na HOTOK B comae paxeTHoro ontraTemm paccmaTpmateTen HOTOK upooynos cropaimg Tonal:um, 

cocTonxero 113 H, 0 H N. PacoeT ra3oaoro noToka c ygeTom pexom6imanm putomenLyn -

cfl Hp0H3BOJTHTI, B iipeononomeHaH, 9TO cymeczayer eTemnepazypa 3aM0paH111BaHlIFI*, );10 

HOTOpOil XHMHaeCItHe peanym naxoofiTcH B pan:cosecant COCT011111111, a Houle Hee HoosocTwo 

e3axtopan1MBanTcHe. flpermaranTcH HpitTepan 11.11/1 oupeoenelmn NOR TemnepaTypm. B nacTo3- 

mee 'Tema 6011b1HRTICTHO aaTopos penOMewlyloT Hp0143BOHHTb ecimontoile pacgeT noTolta B C011- 

ae paHeTHoro onmaTensi Hp' Hpainmx upegit000nteHHHx:. HooHocTmo paalloaecHom Eau H071- 

HOCT1310 aepalmosecHom nponcce TeoeHHH, Tax mut yrieT KHH0THRII XIIMII9eCKHX pealt11131 

SIBIDIeTCH CHOHCHLIM H rp0M04111HM C 1311911CHHTeJILHOR TO411 BpeHBB. ConLyeT 3aMeTHTb, RTO 

y000neTaopHTenimoe mane coopocTeti H mexant3ma xnmitoecHnx pentuni, 11p0HCX0):1313MHX 

B tonne paxemoro oaarazenn, B HaCTOMIkee spew' HMeeTcJI TOHT,K0 113111 upooyitToa croparam 

TOILTIHB, COCTOHIRMX H3 C, H, N H 0. lionomy B pHoe cormea meToo, upeonaraemmil B 3TOCI 

cTazLe II pacupocTpaHeHnift Ha TOLIJIHBO, B HoTopoe BX0/1FIT HHIsle xamHsecnie aTebierITM, 

oacnyomaneT BIEHMaHHH. CaepyeT OTMOTHT1,, Tr° %Ewen:me pe3ymTaTiu, upHaeoemnae 

a cTaTbe, HMeIOT nimm Hnieczammoe magnate, Tax Halt 1113HIDITES cnimmom rpy6me 3Hoomuta 

HOHCTaHT citopocTeil XAMH4eCKTIX pentrmii. 
MHCHO Teopenmeoui paccmaTpHaaeT cnexTpocHoramenme meToom oupegenenta Tenme-

paTypm unameHH IIo Hniepentom cymmapHoR paoHarunt. IlpeoLionaraemme meTopp B oxcuepH-
menTanniom ozHomenim upome meTogoa, ocHosanimx Ha moHoxpomaTnnecaux nyoax caeTa. 
0oHnto aozop He upnooHT pe3yosTaToa 3amepos no upeonaraemomy an meTo3y, H uonomy 

HeR13351 CyallTb 0 HX TO9HOCT11. B pa3JIeJIax CTaTbIl HMeT0H C HCTOCHHHOM, HMelOHJHM cluatcHpo- 

Barum TemnpaTypy* H «143mepeime TeguepaTypm HeitaoTepmnoemari nommen upH Hepernoe 
6mox o6Hapymemn rpy6me maTemaTHgecime oint6im, arzeocTime =ler° ozn pameam 111331/110T-

ea neupaalinmunmn n °Hymen" B pycmcom itepesooe. 

CTaTbfl Xepma HonneTcH o630pom itmenmeilco nnTepaTypar no ploy impameTpon 03oHa• 

(upHaeoeHo ax cpaanecEne C HapameTpum Hitcoopooa) H o3oHo-imcnoponunx exceed'. B cTaThe 

upnaeommi "Loanumo imTepecnie coo6paoLeHHH no meT000m HooyoeHno utH33Hx 03oHa 

H 030HO-KHCHOpO1SHMX cmeceft. 3TOT o63op, Hecmorpn Ha ero xpautocTL, 11B1111eTCH cepbeanim 

H wunormeT peaynTaim 6thasmoro itontnecTaa pa6oT, orcy6nutooantmx oo 1960 r. 

B "Layx cTaTI,Ax rarroro pa3gena Mennuna H FH66a, a Tame ,likotopTHepa npon3BOjSHT-

ca  uenecoo6pa3HocTH upirmeaeHHH pannx Tommis Ha paiteTax pawmanix 'mac 

, COB. lipwrepitem cpaneHun SIBJIHeTCH ycommax coopocas noneTa panel's' B 'mime aKTIIBH0t0 
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8 	 lipeducitoeue pedaxmopa pyccxoeo uadarcus 	 Hpeducnoeue pedaxmopa pyccxoeo uadanun 	 9 

riacTica. 113 HapameTpon TounnHa paccmaTpriamoTcR ygensaaR TRra B ygenimmil Bee, H3 Mori 
eTpyHTIIBHEIX — OTHOCHTe.111311110 X0.1111: HHepTHLIX mace, arperaTOB, nponopnfirmarthmix 
o6'semy 6agoa, Hecropesmero TOHJIHBa, CIICTeMla HO):(3.111 TonJIBBa H T. g. B IMEX10i1CTaTbe 

ripegnaramTcH ileum:Irmo pawnymbre goacTpygnninue HapameTpsr, HO menigy arumn riapa- 
meTpaian HeT upirairmigammoro pasimm. IlonyReimsre pacRenthre ypasHem HmeioT upo- 
cTori BHA. ()imago B 3THX CT3MHX ue ysTeina Taxne Bancrime napamerpm, Rag HoTap' yawn, 
Hai Tarn u3-3a sHyTpermero oxnaingearm giniraTenR, 331311CIIMOCTb menigy secom gmiraTena 
II ygensrmii Tarok cosmecTRmocTs TOII.11HBa B maTepgana TOHJIHBEIBIX 6B1OH, Bel111.111H3 HagyHa 
B 6axax npu Typ6orracocHoil cncTeme nopa'm, o6ycnoaneuHaR gannennem Hacsugermux napoa, 
II T. g. Hpii upnmegem npegnaraeurzax meTogoa pacReTa Heo6xognmo TO'IHO sm6ripaTs 3Ha- 
Raring pra3amaux napameTpos, HO, It comanemno, HeT pegomeHgairaii no IIX BEr6Opy . Bstaogrg 
cTaTeri nmeroT HaRecTseHnoe 3HaRergre, H BX cnegyeT uplummanz. C 113BeCTHOcIOCTOpOMEIOCTLIO. 

ORomiaTensHoe cyingeHne o an6ope Tonnnsa B Eamgom cnyRae MOMHO cgenam imam nocne 
TinaTemmoil npopa6onat. CneriyeT OTMeTHTL, 'iTO HapRgy C yEaaarinumn riapameTpamir Hago 
ygesTNBdTb CT36111ILHOCTL, B3pMB06e301 -13.CHOCTI", TemnepaTypHmil HHTepaan HilH1HOTO COCTOPI-

IIHH, }mamma II CTOIIMOCTL KOMII0HeEITOB T0117111133. 

IllecTori pa3gen irmirH nocsingea TeopeTHRecimm H agcneprimeriTammum Hccnegoaargagm 
HeHOTOpLIX arperaToa pageTHoro gaHraTemr. B eTaTLe 3HHHOTTB HpHBOHFITCH 9xcneprimernans-
rime HCCHe):10138.11HHH enemeHTapHaR Te0p1311 oprinmammoro meToga nopa'm Tonansa B Hamepy 
cropamm c nomommo ra3ocTpyilumx Hacocos. AsTop ccmnaeTen na ancirepumemsr, normal:a-
amormie, 'ITO monmo rionymns OTHOCHTNILHO manila noTepH. Ho game npri 3TOM ygemanaii 
pacxog pa6ocero rasa B 2-4 paaa 6onmme, Rem iapn uprimenemm THA. HO3M0H(110 upHmeHemie 
ra3ocTpyilmax Hacocos c gonuaraimem pa6oRero raaa a Hamepe cropam, Ho ygentaugii pac-
xog pa6oRero raaa npn 3TOM ysennammeTca erne B riecatonsgo pas; B 3TOM cayRae Tarnice Heao3- 
mogina riogaRa RomucareHTos Tommaa c He6onmaHm gaanennem Hamm:mm[0r° napa. AsTop 
yxanniaeT Ha OTCyTCTBHe B momeray Hauncamur CTBTLII ra3ourpylinoro nacOca, npurogaoro 
)1.71f1 npnmeHerm, XOTH HOT KaHHX-JIH60 nprangangansmax nprimm, HpeMITCTBylOTHIIX ero 
coaxial:Imo Pnamnam npenm3rmecTsom raaocTpyrtgoro riacoca IIBRSIeTCH lIpOCTOTa HOHCTpy1(1111H 

B II0BMIlIeHH351 HaT1e1HHOCTI, H3-3a OTCyTCTBEH BpaII18.10111HXCH 	 OgHBRO BCJIeACTIIHe 

aMCoKoro ygensHoro pacxoga pa6oRero rasa 3TH Hacocra spRA JIM 6ygyT upnmemrnscri Ha 
6onsgurx pageTHmx ganraTemix. 

B cTaTLe Mefiepa arranH3HpyroTcsi BO3MOSHHOCTH noammemig gasnemm raaa B xamepe 
cropannsi 7HPA, nmeiorgero pereirepanmnoe °xi -margarine. llpH 3TOM alianH3e paccmaTpHamoT- 
CH nxmb 11peT1e.T11,ffile TonmaaM NOrHeBOcIA CTeHRB, HOTOpaH A0.71Hilla 11p0HyCTIITL BLICOK11171 

NIO.HT.1.11a Te11710B0r1 MOTOR npn sagamisix TemnepaTypax ee II0BepXHOCTH H amgepninsanz. 
Harpy3x11 OT CHJI gam-mama rasoa, oxnancrammeil imignocTH H T. II. C Ilenblo yirporgernarr aHa-
Jima cgenaHm rpy6Me AOHyTHeHHH OTHOCHTWILHO Tennonepegmm, oco6enno or npogynToir 
cropamm x <4oraeaoli* cTerixe (HeyReT sHyTpermero oxnagremr, onpegenemie go3.44HigneHTa 
TennonepegaRn no yparmenimm gnR Hecammaemmx numxocTeR). Oupegenemae mexammecmix 
nanpingemiri a cTermax cgenano yupommo (He ymnsmaroTcH TemnepaTypinse Hanpmgeram, 
ocarina CHIHLI, yeT011.111BOCTb COMM If T. p.). Hp0Me TOTO, paCCMOTpella BH11:11a RacniaR H011- 

CTpy1011151 Hamepm gauraTemr. Meilep He Tien wig napanerpoB, B.1111/110THHX Ha am6op garinermn 
ra3a B HaMepe CTOpaHHH, B .13.CTHOCTH HOTep10 ygenmrocr Tani Ha upnsog THA (B carme 
am6poca pa6oRero ra3a THA) BJIB 6anaHc aneprnn THA (a cnyRae goimiranuir pa6oRero rasa 
THA B xaMepe CTOpaHH11). 1103TOMy peaynraana 3TOH CTaTI.11 CHegyeT MpBHBMaTL c HeH0TO-

p011 OCTOpoHiHOCTLIO, 

B cTaTLe (1--)Hangosa B pp. «143roTosnemie pageTmax conen meTogom anexTpo43opmo-
amnia B riccnegoame BX IIp0.1110CTH B TennonepegaRri» paccmaTpHainoTcH oxnanumemme 
Hamepu gaHraTeneil, HOJIHOCTLIO H3POTOBJleHIIMe OpHTH113.711.HILIM MeTOJIOM 3.11eKTp00C3HVIe -

HHH pa3.71H.113131X MeTaHROB, B RacTHocni rmens' H megH, Ha cnermanimme maTprigsr. HO3MOHI-

HO, 'ITO 3TOT MeT0;1133TOTOB.71QHMI B HeHOTOpLIX upegcTaanneT ripagnmecguil =epee. 
Coo6maroTcH caegeamr o6113TOTOBEeHHISX 1I0 momy meTogy connax marraTenri C THT0171 450 na ,  
11p0DIeJIMHX OTHeBLIe IICTIBITaHHH II peaynsTami anemenTapHoro anama TennonepegaRn 
H mexaHuRecmax rianpsimengii B HMX. Ilprt aHanime aaTop irpinmn g0130.111,110 rpy6me A0I1y1He-

HRH: aHanH3 TennouepegaR33 npormsegea HO TOMy TOH.1111By, HOTOpOe npmgeminoca; HanpRige- 
Huu B anacTIIgecxoxI 06213CTH 0I1peAQIIHIOTCH Bp116.11HateHHO II T. g. 

B CTaTbe ,L(arnlea n Maxxopmma rrogpo6no HanaramTca Hinepecume.axcneprimenTain-
Hue pa6omx no KoHcTpylipoirainuo 6.343ga nsepgoro HaTamaTopa H3 cepe6pasmix ceTox gag 

paanomemair imcogoicoHneHTpnpoaaimoilnepermcg BOA0p0A3 B gaeTcR prig percomermagail no 

ero HaroToanerano H mccn.nyaTamin. CnegyeT OTMeTBTL, .ITO as °encore neporucH aogopoga 
TeopeTnRecHn morimo nonyRHTL immogognumgHe Tommira, 06ecneRHaarorgHe sracourie ygens- 

Hue THTH. HHM OTHOCHTCH TOILJIHBa: H2O2 + B5H9 1),  H202  ±' Be + N2 I14  [4] II H202 + 

BeH2  [5]. Ilocnermee TOTIEHBO gaeT '110.1TH Ty me Teopenmecxyro ygeni,HyD3 Tiny, 'ITO 

II HII3HOHHILFISHee TOHJIHBO (4)TOp a aogopog). 3TO 06cT0rnem.cTito ysemmesaeT 8.11TyaJILHOCTI,  

ripmreHemm BtICOHOICOHIIeHTpHp0BaHHOil I:wpm:Len sogopoga Hag gomnoReHTa paseniux 

• B cTaTse Rapganno B XrucepcoHa «Pagan-me AmaraTenH c perynnpyemoil Tarok* 
genaeTcrr anemeHTapiniii Teopenmeamii allang3 H HplIBOACITCH pe3yasTana mrrepecasix DHCBe-

pllmeirroB, nposegenaux a NARTS c 1954 no 1960 r. CTaTLH IleTepcona nocaragena Teopeni-
Reciromy B axcuepnmeHTanimomy Hecnegoaaamo nepexorunix npoireccos He6onLinnx pageTaux 
ganraTeneri, pa6oTaromnx Ha camosocunamerunomemcri numicom Tonanae. Teopenmecrmil 
annum 51BHfleTCH anemeuTaprimm, Tax Hag npumn miamicTarmoHapurail npoirecc uogasa 
TounHaa, ropermR H ircTe7emul ra3a; He yainunaeTcH 3agepauca BocnnameHeram; Hpmurro, 

'ITO sea. o6T.em Hamepar cropauHR 33.HHT upogyitTamH ropenasi. Ilo-sHAHmomy, upll aHmmTenr, 
nori oraH6ge onHcamur upogecca no apemerm orrin6ga B onpegenernm nonHoro Hmuynsca 

FIB.11/1eTCH CylHeCTBeHHO MekbrnePl. Ilpimogritcri peayamaTu HanaTarmil He6onizinx 7HP,a, 

H B TOM .HICBQ yirenr.Hair Tina npH MHOTOKpaTFITIX 3anycimx. PeaynsTaTu TeopeTHRecuoro 

aumuma CTaTLM HMeIOT alma. HaRecnieHHoe anaRernie. 
B cTame Pao B Hpantom nape nprisogHTcH Teopenmecruni arranH3 orirmil H3 Homluirypa- 

• pageTHoro COMM. HOBOTO num C HOJILIkeBEIM irpnTrisecinim easel:mem. 3To conno .irpg ogir- 

Haxormx Tarax 11p116J1113HTeJILHO B Asa paaa HopoRe u nmeeT meramme norepn, o6ycnoanea-

Hue aneminim gasneRHem n gartneHHem a BLIXOAHOM Ce.leHHH, Rem.o6wmue comm. Hp:manual 
peayribTaTH ripogysox mogenrmmx conen xonorgnam ao3gyxom H ripogyinamH cropamm. 

OgHarro Hel11,351 cgenan. nomioro upeAcTaanenmr o6 anix connax 6e3 anarnia TeunonepegaRn 
B CTeHRH H HoTepi, ygensHori TRIM, ImmaanHoil Q10, BeCOBLIX xapainepricTirx B T. g.  Ho3Tomy 

orincanne 3TIIX COHNI B CTaIlse mumeTcH Henonnum. 
B aanmoReHne cnegyeT yrraaaTa, 'ITO npeacTannemine CTaTLB nmeroT paanym genHocTs, 

XOTH ace CTaTI.H c6opmma, 3a HcrinioReallem CTBT1,11 MHCHO, HepeBeAQHM HOJIHOCTMO. IlpH 

irepeaoge onymemA HecymecTsemme nogpo6Hocni, xas-To: HanmeHoamme aanamurmon, yga- 
ammir as gorosopm, 6.113101:13pHOCTH B T. II. HapflAy c 3TIIM ciregyer OTMeTHTL, 'TO OplITILEIBH 

c6opmma 61.1.n oTpegairTupdaan HeAOCTaTCPIHO THIaTeHlaHO, B .13CTH0CTH, HeT yErraImAupoaaHnorl 

Tepunnonorma H HpHHHTMX 0603H3.1eHHA; aaMe'IeHO 3H3.1.11TeJILHOe HO.T111.1eCT130 oneRaTox. 11pn 

pegaRTHpoaaHHH pyccHoro nepenoga no BO3MOHCHOCTII 61,1031 y1114HHHpOBBH1,1  B upiniiina 
Han6onee pacnpocTpairemlue o6o3HaReHHR B Tep11111H0.1101.1111, HO BO MIIOrMX cayRaRx Hirgen-
canim ocTaaneHa cornacao opHrHHany. Meme oneRanai Hcnpasnmilicb 6e3 oco6mx pra3a- 
• 6onee Hpyrimie ncripasnemari oroiropegn uprimegamnumit peganTopa pyccitoro H3JIBHH/1 

B nepesogRmion. XapaxTepHuTHRecnari oropocn. aameReaa riapameTpom p-yAeniarram romp's-

com gam-ream' rasa a xamepe croparmR. AHrrmilcHan clicTema egnimg Hamepearin nepeBepena 
B MeTWITIQCKy10. TIHII3pM a TeRCTe B miaripangax cic06ic3x OTHOCHTCH K maTepaType, npinegen-

Hat B Image Hantgoil CTaTIDH. 
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1 ) CM. CTaTIA1 [Manilla= H ,IlisH66a, a Tairme ,11;rcopTriepa, npinegename B 3TOrl 
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A. IIMWTALVAN BbICOTHbIX 101C•IbITAHKI 
PAKETHbIX ABIATATEI1ER 

IIPEAHCROBHE . 

PE,L(ARTOPOB AMEPHIZAHCHOr0 143T(AH1431 

Bcero IDITE neT Tomy Haaag cuegnaancTra Beero mnpa B 06aacTH Hocmoca acaqecHE 
HacTanaaan Ha uposeaerina anemeHTapHux Harnmix HccaggoaaHuit B HocmliqecHom npo-

cTpancase. HeaHnamamii nporpecc B pa3BHTECH paReTHoik 're/CHI:MK c aToro apemema HaranaHo 

noHaaaa orpomHoe Harnme, aHonomHqecHoe B BowlHoe uplimeHeHHe HOKOTOB B KOCMOCe. 

B CBTIMI C alTIM nporpeccom Hanill Hawn! npenycmaTpHamoT yaealiqenHe o6ieMa liccaego-

eaTeaLcRax pa6oT. Ilpn aTom,'oqesHaHo, 6yayr Tpe6oaaTbcH HocmliqecHne aeTaTeabHue antra-- 
pant 6oabunlx pasmepos, vro B cam oqepeHb uoTpe6yeT Haamnui ganraTenamax yeTaHoBox 

311aglaTeabH0 60JILDIIIX monwocTerr. Oge1313.KHIJM CTaHOBTITCH Ta101I0 E TO, ,ITO upH 4HHaHCH- 

poBaRme 60JIMIHIX uporpamm no pa3pa6oTHam B aToil o6aacTH Heasax !gonycHan ouni6oH 
upH npoeHTHpoaaHau ocHoinuax cHcTem. TaRBM o6paaom, ray6oHoe HoHnmaHne upogeccon, 
npoTeHaiorgHx B pBKeTHNX gaHraTeasix, UpHO6peTaeT aecHma BaHume aHaqeHHe. nommen- 

Hoe raurmanHe H 3111M Boupocam upHaeao K sHaraiTeaLnomy yaempleinuo pa6OT }tax B o6JIacTB 

paHeTHoliTeXHIMEI, TaR B B apyrrix o6aacTsrx TOXHHICH, CB/13aHHEIX C ROCMIVIeCKTIMH noaeTamit. 

IlpH6aH3BTeasHo uoaoatnaa cTaTeit nor° ToMa 6Liaa upeacTaBaeHa Ha RomPepeHrHuo 

AmepHHHHcHoro paHeTHoro othgecTaa no TOHJIHBaM, ropeEnuo B HCKTIKOCTTILIM paHennam ABU- 

TaTeJIRM, upoxonHantylo 18-19 HIOJIK 1960 T. B YHMBOITCHTeTe DM. Orallo. OCTalIbliMe CTaTETI 

&MIK npeacTaBaerna AmepHHaucHomy paHeTHomy o6uecTay HaH ny6amtainna•n sHaioqema 

B DTOT TOM KJISI Toro, qTo6ia gam CBT13130e upeacTaaaeHHe o60TK0111.BLEIX TeMax uposousgEgrx-

CH ficcaenoaaHml, upeacTaBaHangux mrrepec npn.. HoncTppapoaaHHH KOIKKOCTHEIX paHex-

aux naHraTeaeil. CpegH afx HmepoTcH CTaTLII, HacaangHecH xapaRTepHcTiax paHenilax aaara-

Tana' B micoTHarx ycnornaxx, HeyeTofiquaocnt npogecca cropaHHH B aanraTeae, yarnmeHHH 

naHraTenek nyTem ycoaepineacTaosaHHH erO arperaTos. 
C pocTom upHmeHeHHH paxenmix aaHraTeaert gnH aepxmix cryneHeil paReT Baxmoe 

snageHne upH06peTaeT BO3MOTKEIOCTI3 ItCHISTaMISI HanraTeaell Ha eemne, HO B ycaoafinx, HM11- 

THp3TIOHMIX II0qT11 BaHyym 60JILIMIX BEICOT. IlepaaH qacm, aTOTO TOMB nociongena TeopHH 

H upaRTHHe UpBMeHOHHH aHclapysopou KKK CO3TIaHEFI BLICOTHEIX ycaoraul B BLIX0aHOM 

couaa Hamepu palm-Inom naHraTeaH. CaeayeT aameTHTH, 'ITO DT° pemenae aonpoca inHpoito 

ocaugeHo B allTepaType. 
HeycTortqaBocm upogecca ropeHHH, conposomgaionkaHcH paapynnrreamnamn Hone.6a-- 

H11113112 naaaeHHH H upimogsuRaH K yaeauqemnam 'ygeaHmam Tennomm noToxam, HBalleTCH 

aitTyaaLairm Boupocom cospemeHnoro paHeTocTpoeHma. B HacTomgem c6opHnHe cTaTeizi aTOT 

Boupoc paccmaTpasaeTcH C uuyxTiftlelI epeHHH. Ilepsoft Tog:Hoff apecani, oTpaHleHHoti BO aTopoil 

qacTu Toma, HaaHeTcH pacemoTpenHe OCHOBHMX upo6aem HaroToaaeHHH Hagaemanwx name-
puTeasrnax npH6opoa a2131 geTaainoro Hugel:am HeycTanommunixcH upogeccos ropeHHH. 

Apyroil T041(011 apenna HaaHeTcH aHaas3 HenocpeacTaenHo camoro upogecca ropeHHH. TaxHm 
06pasom, TpeTbH qacm TOMB mean:am:La BonpoCaM roperam Haman, U CTpYH TonaHaa, Torga 

Hail B qeTaepToft qacTn paccmaTpHaaeTcH HHHeTHHa npogecca ropenHa.. 
B AOHOIIHOHHe K paCCMOTpeR1110 aTETX OCHOBHISX HccaeaoaaTeabcimx npo6nem aeo6xoaH-

MO  Horn-Ham BHumanne ara6opy ROMII0HOTITOB TOIIJIHB B HoncTpyRportamuo yeaoa 

ABIMaTeJITI, C TOM ‘ITO6LI HOBLICHTE. aCgelITHEHOCTI, B nageHmocTs paHeTHaix ganraTeaert. 

110C.TIOKHHe paageam aToll KETCH HOCBFITHeHM OTMM Boupocam coapemermoro paHeTocTpoeHHH. 

PegaHTopra noaaramT, DTOT TOM cogepaiHT noneaHro H el:tow:Tamen:1qm lapopma-

Imo Hai( H.1111 yqemax-HccaggosaTeaeg, TaK H aaH uHmenepos-HoHcTpyHToport. C aToil geasio 

noaroTomaHaacr. HacTosugan HaHra. 

OHTH6ps 1960 r. 

3KcnepmmewranbHoe mccneAosaHme 

ebtxnonHbIX Amclx0y3opoB 

Arm paKeTHbIX AmiraTeneiTI 

Maccbe, E. Pounce 

llpH Haaemmax HcHuTaimax paHeTmax gaHraTeneil, npeanaeHaqeHmax gag ncuoaLaosa ,  
KKK B Bepxamc caonx 3eMHOTI aTmoccDepu Han B Hocmoce, pm oupenenecum xapaHTepHcTux 
acex cocTaBmix qacTeil cUcTeMM Tpe6yeTcH oxpyataiorgaa cpeaa c Ea3KHM AaaxemBeM.,gaH-
able o TaHux napameTpax, Hai( THra U Tennonepegaqa B Kamepe aauraTeaH, MOBIHO noarnim 
upri aaaamnax yCJI0BHFIX, acne upnmesHm COOTHeTCTBylOILT,HO BMXBOTEHESe aalttiv3opu. OCHOB-

Hoe HaaHaneHne maxaonnoro HingTHopa — noHHagTH npoTHBoaaaaeHHe B mixoHnom ceqe-
HUB conaa HacToamto, qTo6m nonpurm 6eaoTpuBUoe Teqemue noToHa B pacxoangefica 'IBCTH 
conaa upH HommiaaHnom anaqeHHH am:taunts' rant Hamepe cropaHHH. C genmo yarnaeHHH 
XapaRTepucTHH nm1Hloyaopos &Anil uposeaeata o6unapfule aRcuepHmeHTanLume accaegoaa-
Hug mHoroqHcaeHmax ocecHmmeTprcrnamx auxaonmax amployaopos H acnomoraTeaanoro 06o-
pygOnaHnH. B HexoTopaix aHcnepHmenTax onpegeaHnucH xapaHTeplicTHHH upamiax gunpninpu-
qecHHx Tpy6 (c HOCTOKHHOEI unorgaamo nonepeqHoro ceqeHHH), gleixbyeopots co aTopoil ropno-
annoil, ancloc1)yaopos co aTopoti ropaommoil B OTCOCOM ram. KO aTopoil ropnosuma BO }Tema 
3anycHa, a Tame pulalayaopos co aTopoil ropaoaHHofx B nogageii nonoaHHTemaoli maccu 
rasa. liccaeaosano Bakuunie Ha xapaHTepucTHHH alutc13yeopa HameHerma reomeTpinecmix 
Hap ameTpoa, Halt, HaupHmep, galuna, aHameTpa, yraos HoHyca cymeHHH H pacumperHa. Bata° 
H3yqeHo minimum Ha xapaHTepHcnum guclabyeopa yrnoaoro pacxoNgkerma memay OCbiO gall-

4 13opa B OGE10 canna, KKK Toro wr06ra ycTaHOaMm BO3MOTKHOCTE,  HaqaHHH naHraTeaH °KOKO 

xapaaanoro noaxeca npn lacnaiTaiTaax C alaxaonHum aiial)yaopom H BaHyymmoit Hamepoii. 
klonrraHHHat &um nogaeprayTM Halt Romnecxxe, Tax U apocIntnapoaaxame csepxasyxossie 
conna. ilposogRaneL axenepameana no xcenegoaaxxio reomeTpxqecaoro nogo6aa c macarra6 - 

HMM HoacgligHeHTom noao6HH IIO amameTpy, paanalm 10. Ornarmae gamma 6BinH HOKrIellE3 

B carme npHmeneHHH HecHoammx paaniumax raaos a nom.uHaaLusum arraqeHmamH °TIM-

BIOH33H yaeammax TenaoemHocTeial: 1,22; 1,3 B 1,4. Cpeaa BTBX ra3OB 6sunx aaoT, upoayHTLI 
pa3aomenua rHapaakma TI upogywrra roperanx rnapaama B genapexoEucu aaoTa. 

OB03HAtIEHIT1I 

a — ;Amnia 110710CT11, pacnoaoluennort (mono nnocuovrn suxognoro ceqemui 
conaa, cm; 

A — nnoukana, a1ft 2 ; 
D 	anameTp, cm; 

I — =pima oTcacmaalonkeii Ivan, au; 
g — yeuopenne CHRIS THMeCTII (9,806 a t I cen2); 
i — 3HTBRIalIgH, Knaillne • epaa; 

— mexannriecunil auanuaneaT Tenaa (427 nexInnan); 
K — RoacDclummeirr B ypasBemm BecoBoro cexywworo pacxoga (cm. nplum-

ateinte A); 
L — ganna jio OCH, cat; 

m — moaeuyauprani sec, nal atonb; 
M — =Ilium Maxa; 

Bortaunaawep, 
Tortbdexum, 
A. aexaton 
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12 	A. 14.4sumaifuu °wow-tux ucnbunartuii paxemustx ameamenea 

p — craTHaecHoe HRH noaHoe gasaemre, ama; 
R 	ra3oBaa TIOCTOHHH3H, 1£em1Ko•epaa; 
T — cranneexag HRH noanaa Temneparypa, °K; 
w — CHOpOCTb, AtIceic; 
ti — o•bem, .7g3 ; 

— ceityagHbin secoaoci pacxog, nolcex; 
x — paccroamie HO OCH OT HIIOCHOCTH BbIXO/AHOTO cerieHHa conaa, 3t; 

a, 0 — 1105 OBHH3 yraa Honyca cyamiorneiiCH nacrit sHcHy3opa, epa0; 
13 — yroa Harilla (g.an moaeariposaHria HasaHHa conaa), opaa; 

x, x — orHomenHe H cpegHee orHoinenHe ygeab,Hbix renaoemHocreir; 
— creneHa reomerprisecHoro pacninpuma conaa A a124::; 

11— 9c4elvicrinatocTb; 
y — yaeabribni Bee ra3a, 1£alx3 ; 
cp — noaomma yraa HoHyca so3ByHosoil pacninpaioniefica gaCTH ancixTpy3opa, 

epaa; 
11/ — crenellb cymenna Ancgyaopa A a1A 4,1. 

IIHAEKCIA 

h — oapyataioniriii, armoccDeprimii; 
b — 110HOCTb OHOHO BLIXOTIHOTO cerieHna conaa 113111 06.1IaCTb aOHHOr0 gaa.se-

HMI; 

d — snclx4y3op; 
a — abixogHoe cerierine conaa; 
E — cmecHreasHaa Tpy6a 3ateHropa; 
n — conao; 	

,103HyHorsoro g11443,30Pa); o — abixosnoe ceseraie gailaloy3opa (HaH 
p — nepsHranail ra3; 
r — oxaa/ssaioniee Hoabilo (nprimermerca TOHIDHO B cayaae HarypHoro ainf)-- 

V3opa); 
s — BMOCTO c G o6o3Hariaer BT0p14,111}Irl ra3, amecTe C 11 — npamoil CH3HON 

y11.710THOIIIIH, smecre C D — 1111.1111H4111HOCRY10 HMV. AH(Ixbyeopa; 

i — napamerpia noanoro TopmomenHa; 
T — saityymHaa Hamepa; 
V — BaHyymHaa Haiviepa (npilmenaerca TOJII.B0 B cayaae HarypHoro grnMay-

sopa); 
x — napamerpm noroxa nepeg npambim cHariHom ynaoTHeinia; 
y — napameTpm HoToxa. 3a npamaim cHarniom YHJIOTHOHHH; 

* — griameTp Han riaornass HparrHsecHoro co -gamic' comma, ropaosruibi amp-

(1y3opa. 

BBEAEHHE 

XapaHrepHcrmar paHeTHEIX asTiraTeaeil, ripesaasHarieHaux ATM pa6oTbr 
Ha 6onburoil aamcoTe, Hanpnmep ssurareaeli, yeraHanaHaaembix Ha Bepxinie cry-
Demli HOCMIIHOCHIDI palter, 06bi4Ho HO moryr 6b1Th ripaaHabHo oripeseneHm Hpll 
ganaeHHH oxpymaiorneft armociDepra Ha yposHe mopa n Tipli HOMHH3.71bHOM aaaae- 

ra3a B Hamepe cropaima I13- 3a OTMB noroxa rain OT cTeHoH B aaapHTHrie-
cHofi riacTri comma. Lan onpeseaeHHa 3HcnayaTarinornmix soamoacirocrefi gall-
rareaa Heo6xosHma HENDopmanaa o TaRHX xapaHrepHcmitax, Halt Tara, renao-
o6meir Hamepe asHrareaa, aaamraHrie B saHyyme, an6parnionabie xapaHrepH-
CTIIRIE Hamepai asHraTeaa, pecypc pa6orbi arperaTOB gaHrareasi,-- see DTO npri 

YCHOB1114 6e3orpusHoro rogearta B COHHO. Ho3Tomy, -groom axcneplimeuraabrio 

onpegeaHrb BbICOTHLIO xapaHrepacTIEHH saHrareaa B armoccDepribix ycaosytax 
pa6oTra Ha yponne mopa, Heofixogrimo ripirmeHHTL HeHoropme cnoco6bi noiniaterma 
ripornaosaaaerilla Ha Brixoge 113 comma B TeHearie HeHoropmx Harepsaaoa ape-
mean, onnegeaaembix 3Hcllayararinommimll THe60rtanHamll. 

Hccneacgranue ebloriconnux 8ug5oyaopoe ofia parcemubtx aezaameneii 
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CH00061,1 HOHH7HOHH11 HPOTHBOADBHOH1151 Ha Hbixow 113 conaa, 3103BOHHIOIHHO 

npegarsparina OTpLIB noToita ra3a OT CTOHOH B COHHO, COCTOHT B npumeHemm 
6apoicamep, BaityymHbix Hacocos, 3acesTopos H BbIRBOHHIAX amilaby3opos. OHH 

moryr 611Th upirmeHeHm B OTgeHI=HOCTH HRH B p3.3.71HHHMX Hom6HHanHax. BLICOT-

time Hamepm, B Hcyropux HpHimenalarca saxyylviabie Hacocm HMI gpyrue ycraHos-
R11 gaff OTCHCIABHHHH ram c gocraroHHoillIp0113BOAIITOHLHOCTMO ,74.71H o6ecnerieHmi 
ricnbrrarma HarypHoro saHraTeaa, IIBRHIOTCH goporHmll n rpomo3gimmH. Hpri 
ycrattomie 3}Hewr0p0s, HpesHa3HarieHmax gaa H0HHHie111151 nporHaosaaaeHria 
3a crier aropHrmoro HoToxa ra3a, secosoil ceicynanthi papxog ra3a aroprirmoro 
noToHa mo/Her 3HHHHTe./11,H0 npenocxosarb Becoaoil ceityniinbiti pacxog ra3a 
OCHOBHOTO (nepsHriHoro) noroxa. HpH ycralloase BES/CHOIIIIMIC grajAly3oposaaa 
momnmxeHna npornsosaaaeHaa Ha abixose .1/3 comma IICH0.11133yeTCH HHHerarie : 

 cHaa 3Heprua BbIXJIOHHLIX raaoa paHerHoro gaarareaa. KoHcrpyraixa BIOCHOH-

HMX grafpeloy3opos OTHOCIITOHLHO ripocra, 14 OH11 Hesoporu B 143TOTOBHOHHH. B Aan-
Hort pa6oTe npencrasaeribi peayabrarm Hccaegosanuil, noayaeHabie npH HCHOHb-

30Banull pa3JIIVIHLIX ICOH4HITYpal1Hrd BLIXJ101/HMX sHcfx4y3op0B. 
Hpoureinimm abixaonabim alic1(1y3opom JJIII paHerHoro sBlIraTeJIFI HB.IIHOTCH 

npamaa HHarmapHriecHaa Tpy6a, nplicoesrmeHHaa aH60 HeriocpeacTsenHo K Bar 
xogriomy ceriemno conaa aaHrareasi, aH6o is Hamepe, B Haropoil HaX0AHTCH ABU -

raTeab. YcosepineHmosaHribie swfxby3opm COCTOHT H3 Tpy6b1 c nepemeH-
Hot( naornagbio nor,epernioro ceseHria, Hmesaneil yHacroit C MHEIHMUILHOrt 

ilkaAmo nonepernioro cerwinra, Ha3amaembiii sTopoil ropaosHHoil (nepaofi ropao-
Brandi aaaaerca HpriTHriecHoe cerierrHe comma garirareaa). BoccTariosaeHlle gas- 
aerrHa B ,741144yeope OCYTHOCTBTIHOTCH nocpeacTsom cmcTeMLI 110CH0)10BaTe.1113HLIX 

YTkapHarx BOJIH H nocrenennoro, HO He o6a3areabHo Haasnoro 3amegaerma cHopo-
CTI4 noroxa ra3a go iiO313YROBISX cHopocreci. OCHOBHO1 Hegocrarox smxiionribix 
g1igy3opos COCTOHT B TOM, WO OAHH II TOT sse arnixDy3op rpysHo npricnoco6Hrb 
gas" ncnizraHnii paHerubix saarareaeil pa3aHrinbix pa3mepos. 

IlpH Honcrpyriponamm BIAX.110HHOTO gnclid)yeopa gaff paHerHoro saHraTeaci, 
Hmeionrero rary 2700 se, &um Hcrioab3oaarm gamibie, no.syriemibie no HCHMTa- 

HIIHM mogeadi BLIXTIOIIHMX Aiggyeopoe. 3TOT ABILTaTe.T113 C HOMIIHaTIMILIM Haane- 
HHem ra3a a Hamepe cropaHHH, pasubim 10,5 ama, Hmeer conao c reomerpHriecHoft 
creneHmo pacrimperma 20 : 1. 3aHpHrirsecHaa sacrb conaa 3Toro gruarareaa 
FIBMIOTCH yHopogeHHum HapHaHrom Horrrypa Gonna, nepaoHagaamio enpocjiHrin-
poBaHHoro merogom xapaicTepmcTmn, c reomeTpHsecHon crenetimo pacarHpenna 
55 : 1. ABIlraTellb pa6oTaeT Ha TOHJIHBO rirspania — rierbipexoHHcb a3oTa. 

3HcnepHmenTaabHoii nporpammia SIBJIHOTCH onpegeneHHe TaltOril 1{011- 

 clutryparput Hbixaornioro gEnialoyaopa, Horopaa 611 o6ecnermaa 6e3orpbonoe Tene- 
B yita3aHHom come npri HOMITH3.111,HOM 311w:warm ;4as:fart:HA ra3a B samepe 

cropanria H ripri BIM:11MM ,713BHOHHH, cooTsercrapornem aTmoOpepHomy Haaae-
1112110 Ha yposHe 3emari. HCHID1TaHHH HpoHeaermi Ha mogeaH aroro comaa B 
1/ 10  Harypa.aLHoli ae.aHrunibi. gilamerp HpHTHriecHoro cerieHria moge.sH comma 
parien 14 MM. 14C1114TaR1151 6111.T111 npoaegeHar C 60abIIIHM HOHIPIOCTBOM HOIHDHTY- 

permit iimPipyaopa a C ricnoab3osarmem Tpex pa3aHrnabix ra3oa, Hmeionnrx 
ygenbable TennoemHocTH. HaTypHhm BLIXHOHHOR )111434)yeop 6bia cnpoeH-

THposaa, H 3rOTOBJeH H HCIILITaH no3gnee smecre c aRcneprimeHraabinam paiter-
11131M ABEtraTeaem, Hmeionnam Tllry 2700 1£0, 

OBU 11 AHAJIII3 PABOTbI BLIXIMITHLIX AIDDOY3OPOB 
PARETHLIX ABIIPATEJIEIT 

BIAXHOLIHOR gucip(byaop paHeTHoro gstirareaa moamo paccmarpHsara "tax 
ocecrimmerpHrmylo Tpy6y, npricOMITHeMITO K 11.710CHOCTI4 BbIXo;_aoro CWICH1131 

comma, ripasem npogoabHaa oca aralaDy3opa coanagaer c OCI310 comm. Ha cjoHr. 1 
noxa3arna aaa B03MOHCIIIIIX cnoco6a ripncoegrmealla abix.sonnoro si444y3opa 

paxerriomy amararealo. RHHerwriecHaa ariepraa B1,IxaOIIHIIX ra3os, 13 LIXOXIIIHIX 

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



Itummepulteceua 
ygaCMOX 

D; 

ph Ds 

 PaPh  

LIURUHapIlY6Cialrl 
yvacmom P5 

T 
B o  

d  • Ld 

4 
3 
	

2 
a- Henocpeacmemwe npucciameilue K oeuzamera° 

--/7 

 

4 3 	 2 

6. 17pucoeduHerfue K eaKyymuoci N -amepe,e Kornopou 
gcmanoenen parremHbal deueamenb 

41) a r 1. Crroco6m HplicoegnHeaHa Bmx.aouBmx aH4)433r3opoa x paaemomy ABBraTeam. 
—Andllpysop; 2 — rrnocilocxb BIAX0A1101.0 ce■aelavul AROOYEMPa; 3 —n710CROCTI, BLIROAHOPO CeneH1111 

couna; 4 — paReTatart Aanrarenb; 6 — noTox raaa; 6 — BaKyyntrioe yamyraeame; 7 — BaKyymaan xamepa, 

Pe  

DF 	 

 

L 

 

  

a 

cr• II r. 2. RoacjaHrypaHHa aacgy3opos, upameaaamaxca HpH HcHISTa3THIx, 

a.— illicPchyaop c tcomparypaaaeil 1: D/Da = 1,007; L/D =11,6 it 13,6; 
6 — Arl(pcpyaop c itowtaryparweil 2: DbyD a  =1,126; '0=1,545; a = 5 . ; a/Da1=0,0704; 

Ds IDa = 1,005; L/4=10,0; 0 = 3°; Li/Ds= 2,0; Do/D: = 2,0; cp= 6,5°; Ld/Da = 15 , 6 ; 

6  — AndatY3Op c tconcluiryparmeft 3: D b/D a  = 1,126; Uc = 1,545; a = 5 . ; Ds IDa = 1,005 

11.14= 10,0; 0=5'; Di/Ds = 1,0; Do/LI= 2; (p = 10°; a/Da =0,0704; Ld/Da =13,1. 

lIceneaoeanue ebizaonnacx 8u095yaopoe aria paxenuotx aeuaame 'tea 	15  

113 contra ganraTena, ncnonbayeTcn gaff norm-Holum npoTnHogaHneann 3a con-
nom, t1T06m marlin's 6e3oTplaHnoe Te'IeHne B conne. OgHaHo noanateHne npoTH-
HogaHnenu, gocTaTormoe JSn1 o6ecnegeHHH 6e3orpm3Horo Te•ieHnH, moncer 6arrb 
nonywHo TOJIbKO npH oupegenemmx peammax pa6oTm paHeTnoro gaHraTenn. 
Ha car. 2 noHa3anm neHoTopme HoHcjaHrypankm gH4)(1)y3opos, HoTopme oHa3a-
11HCb IIpaRTH`iHmmH grin ncumTannn paHeTHmx ganraTenert. ApyrHe Ho4Hry-
pannn gH)3/3opos, o6ecne1saion1He 6onee ariame xapaHTeplicTHHH, oxa3a-
alleb HenpaHunammH ;pia IICH0.1b30B3HI451. nocnegKam OTHOCHTCH gmgyaopla 

C HameHnemort reomeTpHeti H gpyrne THIIbI gmcDcflyaopos C npHmeHeHnem nogaHm-
Horo HeuTpaasHoro Tetra, pacnonomeHHoro 13HyTpH gn41(Dy3opa 01(0110 BLIXO,HHOTO 

ce4eHnH corona ABHrarean. 
,TAnH aanycHa cHepx3pyHoHmx g,n(14)y3opoa, nmelorgnx BTOpyIO ropnommy, 

Tpe6yeTcH onpegenenaaH Be7111411H3•11071HOTO BxogHoro Hamel:am p i . ECJ1H shun OH 

113 cnepx3HyHoHoro contra 11p0H3BOMITCH B g1144y3op TaHoro Tnna, TO gncInDy3op 
monteT CHHT3TLCH aauyakeHmam, eCIIH Hgpo noroxa na Hxone B Anclxby3op ntheeT 
cHepx3HyHoHylo cHopocTb, a IfflyTpn conna HOT 06713CT11 C oTpkthom noToRa 117111 

cHaLnort ygapHoit Bonam, Hauplimep npHmoro cHa=nta ynnoTHennn. Hoene 
aanycHa AIHIHDyaopa moamo Hoarnrrh minnamaabHoe pa6ogee nonHoe gaHnenHe 
Ha axone, 11pH Horopom B tonne He Hp0HCICOHHT H11 oTpboa noToHa, HH o6pa-
30BHIME npHmoro cHagHa yHJIOTHeHHH. 06bIHHO CBepX3ByHOBbIX Amp-
(Dy3opos CO BTOpOrl ropaoHHHoft pa6o°iee HOJIHOe HxogHoe ganneHHe HHHie, gem 
gaBaeHae, rpe6yemoe gaff aanycHa. AllaaH3 reopeTzgecHoro Hpoikecca aanyclia 
cBepx3By1oBoro JSHC c y3opa ITHBOHHTCH B npHnomeHnH A H B pyHoHogcTsax 
no aapoi_knHamnHe cHepx3HyRomax HOTOHOB, Hanpnmep B pa6oTe Beall-n:1y 

11071H0r0 BX0AHOTO gaBaeHHH, Heo6xognmylo HRH 3anycHa cHepx3ByHomaxgHcIal3y-
3opos, MOMIHO B1,PIIICJIHTb, HCX0g}1 113 Toro, °ITO npn 3anycHe npHmoil cHa-gox 

yH1OTHe111111 nonnteH HaX0HHTLCH B BLIXOHHOM CeHeHHH corona paHeTHoro j_kanra- 
TenH. Honnoe gaHneHHe nepeg cHagHom nhigHcaneTen B npennonomeHnH, aTo 
cTaTimecHoe gaHneHne Hoene nor° cHmta paBHO aTmoccDepHomy gaHnernuo. &nil 
gllOyaop upencTaHnHeT co6oii gnanngpmecxylo Tpy6y, TO mnimmanbuoe nycHo-
Hoe fionHoe gaBaeaHe lIpH671H3HTeabH0 TaHoe ?He, HaH H mHEHmanhnoe pa6o°iee 
Haw-wain. Anit(Dy3opiA co Bropoil ropnommoff moryr HMeTb 6onee. HH3Hoe pa6o-
=lee rioaHoe gaBaerme, Beawnmy Horoporo moacHo upu6aH3HreabHo onpeHeaHrb, 
HpegnoaoacHB, ‘rro upHmora cHarfoR ynaorHerom pacHoHomert B HpwrimecHom caw-
HMI, T. e. B ropnomme aHclxioy3opa; npH BTOM nonnoe )_kaHnenHe nepeg CKa°IKOM 

BLMHC71110TCH m0 cTaTirlecHomy naanenmo 3a cHarntom, HoTopoe npkommaercH 
panlimm aTmoccjaepHomy. MaRcHmaamian reomeTpnriecHaH cTenefb cyncenna gH43- 
cf■y3opa (onpegenHemaH B BTOM carme Halt oTHomenlie nnonkagH Bbixowtoro ceqe-

HRH comma K nnornagn ceqeHHH HToport ropnonnum git(1)4)573opa) mo;HeT 6E,rrb 
oupegenella nogo6Hmm ace cuoco6om. 

Pacqemx 3Toro THna gueinDy3opa npencTannenm B npnaomeHnH A, a pe3yab-
TaTIA 3THX Bblmlcalemgg npHaegeHm Ha tfmr. 3, Ha HoTopoti oTHomeHne nonHoro 
gaHnenHH Ha Hxoge B conno (HoTopoe B cnynae HaanTponwiecHoro pacHmtpefflin 
B tonne THRHCe paBHO HOJIHOMy gaHnenmo Ha axoge B Anci(by3op) x aTmoccDepHomy 
CTaTH'1ecKoMy gaHneEnHo npegcTaHneno B 3aBHCHMOCTH OT reomeTpnriecHoii cTenerna 
pacninpennn comm. 9TH napameTpm 50.71HIOTCH 6onee ygo6Enamll npH Hccnegosa-
Hun pa6oTm paHeTnoro grztraTenn, °IeM -garge ynoTpe6nnemme napameTpm B mine 
OTHODIeHltH nonmax Aasiieratil snags gmb(by3opa H Tacna M Ha nxoge B g114433r3op. 
061,P1H0 HcTe4eHHe ra3OB 113 BbIX7101111LIX nlleinDy3opos paxemmx ginfraTeneti 
npoucnoguT B aTmoc(pepy, n no3Tomy HamepnTb nonHoe gas:ferule Ha Hmxoge 
arieHL TpygHo (ecau 910 Hoo6rne Ho3mo)nao). B ATOM cariae HHHerkmecitaa map-
rHH ra3a Ha maxoge 113 gEHIHI:py3opa HBHHeTCH noTepHHHoil H ganbHeihnee noceTa-
HoHnemae AaaTleHFIFI HeB03M0HiF10. ECJ1H CHOpOCTb raaa B BEIXO,EIHOM certeHHH )_pab-

cby3opa partua HyJno, TO HpegeHLHoe 3HarieHlle Harmon:, gaBaeHHH Ha Bmxoge 
paHHo aTmoccDepnomy gm:inertia°. Ansi nor° noTpe6oHancH 6LI B HgeaaLHom cay-
gae AozsyitoBoit gHdAy3op c 6ecHoHemio 6o:1bn:wit cTeneHmo reomeTrar-lecHoro 
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pacampeHHH. B aHanHae, upHBeaeHHom B HpHnommunt A, HpHHaTo oTHomeHHe 
HonHoro aaBneHHH Hepea HpHmum cHaaHom ynnoTHermH K crraTHaecHomynaBne-
HMO 3a cHamcom, a He oTHomemie nommix gaBnemirt B nom HpHmom cRa'IKe. 

npe,acTarmeHmae Ha cjaHr. 3, MOMHO IICHOJIL30BaTb AJTH oUpeJaene-

HIIa 	BO3MOHIHOCTOR BbIIIROHHOPO 7 mjnby3opa B OTHOBIOHILH yao- 
BneTBopeHHH Hpen•bm3nHeminx K Hemy Tpe6oBaHHfr. Rpmaze, o6o3Haaermile 

x=1,21 
	. 	 - 

	 x=1;3  	 

	 x=1,4 	 
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7 
Cmenern, pacumpenuE conna s 

(11) a r. 3. XapaaTepacmma cHcTemii coma° — gin]olIy3op, B1I IHCaeHaEIe 

IIO oArcomepHoii TeopHn Hpamoro cHagHa yn.noToenua. 
*Ham - maReHmanbno Aonycnutaer cxenena eyacenlln avtdabyaopa Ana aanyetta; 

	mmnitmanbrroe aHaaenne npit aanyette, npelmott exaHon ynnoTaeHna 
pacnoaoaceu B BbIXOAHOM ceHeHkut eonaa; 	mHammaabnoe aHaaettHe Ha pa6oHem permute, 

npamon cHaaoH ynaoTHemut paenonoacen B ropaoenHe aHcinpyaopa. 

«mumman3Hoe OTHODIeHHO Hamemaii Hpll aanycHe», monmo HpHmem4T3 Halt gag 
amixbyaopoB, HpeacTaBamonmx Tpy6y C HocToHruunm gHameTpom HonepeaHoro 

ceaeman, Tax II H.T151 awinDyaoport, Hme3mmx mopym ropnommy, ecxm rinomagb 
imixonHoro ceneHHH contra pama HnomagH mcomioro ceaeHHH gHeinby3opa. 
RpHmne, o6o3Haaemme «mHHHmanmwe oTHomemte ammeHHit Ha pa6o°IeM penal-
me», uprimeaumbi TORbRO K amlniy3opam co Hropoil ropnoBIIHOn. B nom aHamme 

He HaeTcH Apyroil mul)opmarum OTHOCHT0H13110 HoHcimrypamm aminloyaopos, Hpome 
maRcHmanbHoift cTeneHH cyaleana. onpmkeneHHH WITHMaRbildi HoHcpHrypa-
rmH a1144y3opa ansi Hamnoro HomtpeTHoro paHeTHoro amaraTenn Heo6xoanmo 
npoBegerme 3HcHepHmenTos. 

BURR Hposegemn o6ampmne Hccneaosamm [2-4] c Imam() Hormmemm 
nycHoBoro II pa6oaero HORMIX amineaml BO BICOAHOM ceaeHHH cBepx3ByHo-

Boro giuDityaopa. K comaneHmo, 6oubmaH =mom HmemmeficH B artTepaType 

HmDopmarmu OTHOCHTCH K mulnloy3opam a3poamiamHaecHrix Tpy6, HBRHIOIREIMCH  

cocTaBrwil '.1aCTIA0 eapHIHbLX aapommamHaemmx cHcTem. ROWIHO, &IRO 631 
aameameamm, ec.aH 6bI Togame xapaHTepHeTnHH AHc c yaopa MOMWO 63ino 
apeJ{CKa3aTb aapaaee, II, BO3MOHOI0, eme nyame, ecna 6rn monmo 6inn0 aapaaee 
ealpegengTh HomjIIIrypaiamo pxbcDpopa, o6ecHealmaionlym orrrilmanmuae xapaH-
Tepolom. K coaaieaaio, HH OgHa Ha aTHX upo6nem He 6una pemeHa aHanHTH-
%elm  Taft Raft HO CHX Hop ROTOR BEyTpH caepxaByHosoro nwIn4y3opa H3yaeH 
erg, gegOCTaTO‘IHO H He HognaeTcH ToaHomy allanHTHtiecHomy pemeaalo. Rpome 
Toro, HoHcrpyHpoBaHHe BEDIJIOMILIS HIRIADyaopos HRH paHeTamx HeliraTeneil 
ycnonameTcH oripegenermiamH Tpe6oBaHHHmH, HpensHBaHembom K HeHraTe.THO, 

10 	20 30 40 50 60 70 80 

Cmeneno pacalupenufi conna.e 

(I)H r. 4. 30eHTHeHocn, Hpfnforo cHasica ynnoTeeHHH, pacnoaositeemoro 
B smxogHom ceseHms contra. 

0043eRTHHHOCTb Its InaHnenena no tpopmyne 
x - 1  

or _ 

= 	TI  
Tx —  

HaupHmep maHcHma.ai.rm gortycTrtmum gaBammem ra3a B Hamepe cropaHHH, Tpe-
60BaHHAMH CO CT0p0HbI annapaTypm a ncHarorielmem BO3MOHOIOCTEE eapmea. 
IlpH onpenenemm pa3mepos BbIZIROHHOr0 amintly3opa cnegyeT rIHTIABaTb, TIT0 

Hnorganb, Ha xoTopoa pa3menmeTcH o6opygoBaHHe in HcmsraHHH mmraTenH, 
MOHCOT 6Mm orpammeHa II ycTanonRa maxammoro amgyaopa 6oJiamax pa3MepoB 
HOBO3MOHIHa. 

OTHomemm rrycHomax II pa6ormx aaBneHrdi B tonne ABHHIOTCH HaH6oaee 
BOCRIIMH HpirrepHamH npu cpmmemm xapawrepucTHH paw -mai:mu HoHcktrypaimil 
milinDy3opos, upepcHaaHarieHHilx in HcruilTarmii paHeTrmx amfraTeneil. argena-
HO 11331T00 3HaaeHHe DOORTHBROCTH HEKHDy3opa He HeaHeTcH a6COZIOTHIAM Holm-
saTeaem o6akmx xapaxTeplicTrut CHCTOMEI. lipHaraun aToro o6cymgemn B pa3gene 
Re3ymyrans 3HcHepHmeHTom. 34ntleHTHBHocTs cnepx3ByHoBoro gR4 (y3opa mom-
Ho oupenenHT3 HTM BLrancneHHH 30eHTHBHOCTEI HpHmoro cHaaHa yn[noTHermH, 
pacnonomermoro B imixogHom ceaeHma comm. Taiue pacaeun npymeneHm 
B upHnomeraili B. 30eHTHBHocTs Hpfimoro cHarma yrrnoTneHHH, pacHonomeH-
Horo B maxogHom ceaemm contra, HprmeneHa Ha cbrir. 4. 
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aliCIIEPIIMEHTAJIMMIE PABOTM 

3Hcnepnmerrraamme pa6oTm 6man BbH1031HellbI B Rempe warm. Ha nepaom 

aTane WRIT npoaerferim IICTILITaH1411 MHOTRX HoHclufryparwil gingyaopoa; COCT.313-  

Hale gacrfa gHegyaopa He oxnaHiganneb II 6maH rpy6o 113TOTOBROHHLIMILB HagecTae 

pa6ogero Teaa upnmeHaaHcb OTHOCIITeRLHO XOROR111.10 amxaormme raara 113 conna, 

RBRRBIRROCSI 
ripogymamH paanomieHHH rHapaaBHa. Mogeab npocininnpoaaHHoro 

corraa c reomeTprfgecHoil cTerfeHmo pacrnapeHHH 20,3: 1 onlicmaaeTcH B pa3geae 
«Gonna*. lleamo neprioro wrana ncluaraHrul 6613o oupegeneHae 06u ero Tana 
Howprfrypannll ginjaDy3opa, Horopaa 6ax o6ecnegrioaaa HaHaygrane xapaxTepri-
CTIEHil gHOyaopa npH npHmeHeHHH C conaamn onpe,ffenernmx TI11108. 

Ha wropom nano 6brart HpoBegerfm HCHbIT3HIER Hecicoabm4x g11:14y3opos 
c Hafgonee nepcnewrffarimmll HoH((purypagnsImH. B Hagecise pa6ogero Term 

RCHOR1330BaJIIICL Kati aaor, Taw 11 npogywrm cropawaH ragpaaHna B geTJApexoaaca 

a3oTa. ilpH RCHIST3111151/1 C 3TBM RByXH0M11011011THISM TOHJIRBOM Heo6xognmo 6mao 

o6ecnegmb oxaaHigeHHe Hamepla cropaHHH, conna n arperaTos gliOyaopa. 

ArperaTm glaOyaopos, npameHenHbre Ha BTOpOM mile, 6hInn 11310TOBRelal 

H nogornaras 6oaee nnaTeabno gpyr K gpyry, gem arperarm, HpnmensnunliecH 
Ha nepaom aTane. Bayrperufaa noaepxHocrb 6braa o6pa6oTalla gmne, oceame 

3a3opm meHigy OTAORMILIMI3 RaCTSIMPI 66IaH yczparfeHm, 6onee TufareabHo R011-  

TpomapoaaRach nogronwa Bayrperurnx gnamerpos cmeaufrax geraaeff. 
Bo Bpema wroporo wrana 6rano 3aHongeno HoncTpyllposaHrfe HaupHoro 

BLIXJ1011HOTO runDeDy3opa 11 Hagar() ero R3TOTOBJ1011110 B COOTBOTCTB1111 C HOIRDIITy- 

pagReil mogeaH gHc14yaopa, o6ecneg11nneff aygnme xapartreplicTHHH Ha nepaom 

nano. 

Ha Tpemem wrane 6mall cgeaafra nonmrHH yaygunrrb nycHoame 11 pa6ogHe 
xapanTepHCTHRH HeHoTopmx Holiclafrypannii mogeaeff g11uMiy3op0a C nomonnao 

BCHOMOraTeRblIbIX cpegcra. HpHHCHLITaHRSIX HCHORE30133JIHC 13 Asa OCHOBHbIX raaa: 

npogywna pasaoaceHHH rill:mamma 11 npogywria cropaHHH ragpannia B genapex- 

OHneff aaoTa. Bo Bpemn 3TYIX Hcnbrramaii Gina Haffgerfa HoncInfryparnur gral4y- 
sopa, HoTopaH 6e3 nomonfil acnomorwreabHoro o6opygoBaHHH o6ecneaxtrtana 
cyrnecTaeHHo arum% nycHoame xapawrepHcnotH, gem cambia nyanme Howix- 
rypanxtri grfclaDyaopors, Hafigename painane. 3Ta Rosati HoncInfrypanHa nognepr- 

aacb 11FITRIICHBHOMy IICHLITaHRIO C 31C11011b30BaHHOM B Hagecrae pa6ogero Terra 

Bcex Tpex OCHOBHbIX ra3ort, yHaaanarax abm:fe. K 3Tomy apemenll HaroroBaewHe 

HaTypHoro gliclaDyaopa HaCTOJILHO HpORBRHyROCb anepeg, 1T0 ero HoHcrpyfowo 

110.111,311 yam 6mao Hamenwrb 6e3 6°am:fax neperfeaort. 
Ha geTaepTom aTane 6m.no nposegeno ncnbrraHne HecHoamiux gOnOannTeab-

HMX Horquirypagnif gingyaopoa Ha npogywrax croparauf gayxHomnoHenTrforo 
TonaHaa. Email npoaegeHm TanlHe pa3alignme RCIILITa1lf51 no onpegeneHmo 

BJIHR1111/1 yraosoro pacxoHigeHHH oceff conna n graWayaopa H cnoco6ors oxaaHt-
genna gin1313:py3opa. Harypnr g114343y3op 6faa ycneumo rrpHaegerf B germ-nate 

JAo ofiongaHHH pa6oT gersepToro num. 

3KCIIEPHMEHTAJILHOE OBOPY)A0BAHHE 

Conica 

Contra, uplimerufaninecH npri Bcex HCHLITaHHRX mogeaeff gniN)yaopoa, 

BMenn guameTp upwrngecHoro cegeHHH 1,4 CJ 11 creneHb reomerpngecHoro pac-
urpernin 20,3 : 1. OTK.11oHermsi pa3mepoa pa3awgruax conea He npeammaarf 
0,5%. 3affpwrugecHaa gacTb conna 66Iaa cupofinfalaponana meTogom xapaHre-
pffeTHH gag caygaa x = 1,22, yron nonypacTrsopa B nagaae aaripwrligecHoff RaCTII 

COCT313.35171 22°55' B yron nonypacTsopa B BbIXOAHOM cegerum — 12°50'. He6ons-

awe ROJIH‘leCTBOacrEbiTamiii6mao npogenallo Ha HoHngecRom conae c yrnoal nony-

pacTaopa, paaHmm 17 ° 50'. AaHria HoHugecHoro donna oT wpwragecHoro JZ0 Bbixog- 

H010 Ce‘10H1111 613IJIa Hp116.1111311TORL110 paaHa cooraercrayfonfeti R.T114110 HpoitHarf-
poBanHoro conna. 

Gonna, nprimeHaanmecH npra IICHLITaH1411X Ha gayxHomnorfeHTHom TO111111B0 
(npogywrm croparum rligpaarnia B gempexortHcH aaoTa), 61.1JIR H3TOTOBJIeHb1 
113 marHoil cranes, HORpLITOci HHHeaem, HRH 113 megH, noxpurora arnienem, 11 Hmenn 
HOMRHaREAly10 TORIRIIHy CTOHOR OT 1,25 RO 1,8 .74,3t. 3TH conna oxnaHigaaacb 
Bondi, nnpHyallpyforneff TafireHHHaabHo IIo -KoHieHTpngeCnu pacnonomeHaori 
oxaaaigaforneff py6anuce. flpH TaHoff' ycranonne conaa B oxnaHegaforneff py6amne 
B03E0111.113 Heo6xogHmocTb B naeHoguom oxnanigeHHH golipwragecHoff gacTH 
conaa, THaBHIAM 06pa3om gaff 33TRYITBI 391.110THeHRFI, npeacTaBasnornero co6off 
0-o6paaHoe pe311norfoe HORL110. Conaa Hmeakr B cegeHHH, courBercrayfourefa 
creneHH pacumperma 20 : 1 n pacnoaoHieHHom Ha paccToHHHH 0,89 at or cpeaa . 

conna, °RHO ornepcnie gnameTpom OT 0,5 go 0,76 N.74 AJIR aamepa cTarligecHoro • 

gaaneHHH (OCI. OTB0pCTR11 HaXORRTCH B 3TOM •cegeHnH). 
Gonna, npnmeHHannfecia B RCHIATaHlISIX Ha 0J1HOR0M1101101THOM TOHJII1BO, 

6marf HaroToanema 113 HepniaBeforneti cTa.nn 347. 3TH conna oxamtgaancb T0R6110,  
3a cgeT ecrecTaeHHoil xoHsexlzRA H TeHROR3J1r1OHII11. B aalipwrngecHoil gacTH 
conea meHigy HpHTHgecHHm H BLIXOJAHMM ea-germs:mil 11MOROCL ogrnmagnaTB 011301/ - 

 C1E1k jinn 3amepa gasaernia. GraepcTria Ana aamepa ganaeHHH 6hInH pacnoaoHie-
HM no crifipaall Ha saw:naafi rroaepxHocrix HaHigoro donna n npocaepaeum nap-
HerigincynapHo K affyrpeHHeff noaepxnocrn donna. 3TH Hie cambia conna 6b1J111 
mcnonbaonanm B RCIILIT3H1111X, B Horoprax B HagecTae pa6ogero Tena npllmeHanaH 
3301. 

A epeeambi Ou00y3opa 

gg(DcD3raopia, Hmeronfrie paanlignyfo Horniimrypagrno, cocraaaHancb R3 
argeabruax cefornii C 47aaHrramn. Axtfluffy3opm, npegcranamonale co6off nHarm-
gprigecHylo Tpy6y, COCTOR.TIR TOJILHO Ha ORHOil cerigHH. ,Ikingyaopm, Hmeforffne 
wropylo ropaommy, COCTORRII 113 HOCKORLIMX HRTH) B 33BRCHMOCTI1 
OT HonOryparfaH. Bce npoeimanporfarame ,IaCTII gotabyaoport 11 OTACJILHISe ceff-
Hari 66Ia11 a3afamoaameinfemm 'Ana RCHLIT3H1111 Ha Bcex Tpex OCHOBHLIX ra3ax ripm 
paaawgnom cnoco6e ox.fraHigeHHH. AnclaDyaopm, Him IICHLIT3111311 HoTopfaxacnoab-
30Baalleb n1160 OXIOROM11011011THOO TOH.TIRBO, nu6o aafyr, oxaaacgaaHcb TORI.110 
3a cger TenaoHaaygenaH H ecrecTaeanoii ROHBORIIIIH. ,E(m4Riv3opm npn ROMA-
TaH11.11X Ha gBp1HOM110HeHTHOM TO11nnBO oxnaacganncb sorra', pa36pra3rHaaemoff 
crpyamH HO alien:men nosepxHocTrf g11clatly3opa. 

B rfeaslx o6aergenna nposegeHHH nporpammm ncribrrankiff cengun gingy-
30p0B, 3priMerunnunecH Ha pannnx. aranax HCnbITaaRti, Hanplimep Ha Hepaom 
wrane, 6bIJIR 113TOTOBROHLI 6e3 TazaxenbHog o6pa6oTHH. OTROJILHEIO ceHHHH &sari 
cgenanm R3 MRTHOR CT33111, B HeHoTopmx caynasix H3 Tpy6 «Illea6H*. H o6oHm 
HoHrfam cefirma 6man npmaaperna ay6garme lionarafm. HpH c6opHe npocprinHpo-
BaHHMX gingyaopos g J111 IICHLITaHlIft oTgeamuae COHRHE1 coegnarfaHcb npocTce 
6oaTamH. aTli coegnHernuf ynaoTHHafacb Hoabgeammn megammll npoRaarniamH. 

BrapartaxfaaErHe ceinfliff npoll3Bogaaocs BH3yaabHo H C HOMORILIO prirfoft 
nogromill (Palmeri no pagaycy. 3a cger upoHnagox meHigy CORRIIRMII cynrecTao-
Ban oceaoff 3a3op anipHHori Hp116.11H311TeRbH0 0,75 MX. Ragecray o6pa6oTfirf 
allyTpeHrieff noriepxHocTH 0006010 BH11M3111111 He ygenanocb. 

Ha BTOpOM aTane npllmeHaaca apyroti merog 113TOTOBJ1e111111 Cenli3II grulaf)y-
aopa: cbaarfen Ha ognom Hof:11w cefinllif 6ma BfauoalleH c ycraHoBogamm Hoabrfe-
BUM BLICTyHOM, a Ha gpyrom HoHrfe c Hoabrfeaoff amrogriori; anyTperame nosepx-
HOCTII cemraff 6marf o6pa6oraHla 6onee TrnaTeabHo. Tanue calcium 6bicTpo coeg11-
1131.7111Cb gp yr c gpyrom n fleHrpoaaancb C 6oabnfori TORHOCTLIO; ocearle 3a3opm 
menigy eme2Hrimmll ceHrfnamil 6faan cDafinfgecHn HcHafogenm. 3Tn cefinall 6bra11, 
TaxHie 113TOTOBROHLI 113 marHoil cTaaH. Ha (par. 5 npencTaaneHa fboTorpacjmur. 
TIIHRRHOTO gacj7(Dy3opa co aTopori ropaoanadi, COREIHH HoToporo 6fann 131.1110J1-  
Ream IIO wropomy meTogy. 3TOT gll(Dloy3op COCTOHT 113 Tpex OTReTILHEIX Calacals. 

2*` 
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Hccaeaocanue euxitonnbtx 8ug66yaopoe 8iia panemnbix Ocuzainedteti 	 21 
20 	 A. Hmuma4uu 6b&COMKRX umbimanuil paxemnbtx aeueameitea 

cxpeanermmx mencuy co6ofb 6onramm. Ha c>ororpaci>HH HCHO Hrtuerk npHmeiunnunii- 

CH CH0006 oxnanigeHaff npu DOMOIHII BOAHHE.IX erpyii. Cnegyer 3BMOTIETb, 'TO 

impwpm ung 3aMepa gagneHHA pacnonomenm gepe3 pasHme npomentyrxm agora. 

gepxHeil CTelIKH gHcHayaopa. aril inrynepm npHcoegHHeHm K 6aTapee pryrrnoc 

cl) H r. 5. Bnennuaii BHA THHIVIHOil 
mono.= atax.nonnoro Angni)y3opa co wropoil ropnoannort; 

angen cnoco6 oxnanukeann HpH II0HOTHE BOAHHLIX 

manomerpos nocpegersom nnIIHHIAX megHbrx rpy6onex. Mogent, auxjlonnoro glleD- 

4:q3opa (CM. Orr. 5), nogroroHnennag p(JIII HCIEbITHHHil Ha ugyxxomnoHearnom 

TOILIIHBe, 
npnxpenannaeb 6onramH Henocpegcreermo x py6aume oxnan:kering 

corium. 
H3AtepUITIC ✓ bliaX annapamypa 

Bo Hcex HCHISTDIEHSIX crarrtnecEoe AarmeEnte Ha crerute nHabmgprinecxofk 
xamepm cropaHHH, HenocpegergerkHo upeumecrapornett eonny, 3amepgaocb HpH 
nom0un4 garnHxon gagnenlig «Crarxem» C gHarka3orkom aamepa garmiermil OT 0 

no 42 amu. HonHoe gaeneHHe Ho Hxognom cerreallk4 couna nonynanoeb Ha ocHoHa-

Hnn nona3anllit 3THx upu6opos c o6binHoift nonpamtoil Ha =Inca° M no ognomepuoii 

Teoprill. TOrlHOCTb n3meperma nonnoro AaBaenEuri BO Bxognom cexeHHu conna 

COCTDBAHHD ±1% Beek nntanbr garrunta gagneHHH, in ±0,42 am. 

HprE npHmenearni BUTAKIIX KOMHOHeRTOB TOHJIHB 
Hecogoft cexyHunmil pacxou 

ocHormoro noroxa 3amepsurcg no pa3noncernig HRH cropanlla c HoMorgblo H3me-

prtrenbrugx ruaii6 H g114:14)eperugHanbabrx gargHxcm gaHnenna 0:Doxe6opo>>, pac- 

ILOTIORteHHIAX B marncrpann noTkaqn HCHAHHIC KOMHOHeHTOB TOHJIHBD. BeCOBOR 

certyllgHbril pacLog ra3oo6paanoro a3ora 113mepgacg c nomonugo 
npurapaposaa -

noro Hacagxa BererypH, pacnononceHnoro nepeg OCHOBHHM connom. 
Bapomerprineexoe gannenne oxpyatalorgefk epegm 113mepgnocb nepeg acemll 

3KenepHmerrramti 
c nomorumo o6bpuioro pryrHoro 6apomerpa. CrarrtnecRoe 

gaHneHrke Ha crermax conna H EEILIOIIIIOTO gmlnIkyaopa 3amepgnocb HpH nomouni 

pryrnmx maHomerpon. Rang 
:cull urrynep nag 3anepa crarnnecrtoro Animal-mg 

upHCOeAnueu c ILOMOIgb10 
gamEtHou memitorr Tpy6ocKa gHamerpom 3,2 at x o6brx-

HOg  markomerpos (CM. clurr. 5). Anima 3TI1X rpy60x meHanaeb or 3 go 

4,5 at. Bo BpeMH nenbrramai 6arapeg maHomerport 43ororpacinipoganacb nepe3  

nanamme HI-sumpHamra BpeMeHH C HOMOTRIA0 xamepm «CmILIk rpacinmo> cliopmarom 
10 x 12,7 cat. YCTanoBaeRo, H auepeHHI3 cranmecnoro naaRellYia 

Ha creuxax conna H Hbunormoro urnInDy3opa He Hbuoi_kHnH 3a npegeam ±2,5 .71.t.H 

pm. cm. (± 0,0035 ama). TO'IHOCTb inmeperma oupeuengnacb: 1) r0r1HOCT1,10 orcne-
ra 6apomerpanecxoro gaHneHHH; 2) HaJIHIIHeM 3arpg3HeHHil H npHmecH B prym; 
3) BO3MOHCHOCTIJO He3HD'IHTeRbHOR yTetran B cHcreme; 4) xone6arammn BbICOTEI 

CTOJI5HKB pTyTH, BbI3BaHHIAMII ne6onsuoamn OTKJI0HeHHHMH OT ycranomaHmerocri 
3Hanenrig garmienHa; 5) ount6xoft H3-3a napannaxca, o6yenogneHnoli pacnononte-
'mem claoroxamepm; 6) oinrk6xamH HpH °Tonere BbICOTLI pryrnoro CTOJI6HRB C 

cDoronnemm. 
Bo Hpemg Hcnuranlift gaHnerme B HOHOCTH OHORO BbIXOAHOTO cenermg couna 

p b  aamepanoeb pTyTHbIMH ManomeTpamil, a raroxe 3DMICIABDJIOCI, C HOMOTH1,10 

garninta gannermg «Crarxem», Hmelonkero unanaaork nnmepeuna uagneruag or 0 

go 2,1 ama. TkaHHIAO 3TOT0 OTC,IeTa HCHOJI630BD.HHCB AJI11 66icrporo yria3ammr, 
aanycrHneg uncinbyaop HRH HeT, HO He FICHOHI,30BaHhl B xaneerne nOCTO-

Bepnux anaxenHn npH o6pa6orxe pe3ynbrarog HCHLITHEIHrl. 

Temueparypa ra3a Bo HxogHom ceneHHH conna npH HCHLITHHHHX Ha ognoRom- 

110HeHrHOM TOHJIIIBe H3meprinacb C nomonkbro 3xpaurkponaHHoft repmonapm nna- 
THHa — maarHna c Aecaumponerurnoti g06arnioii pogrkg H upu HcmgrarnaHL 
Ha ra3oo6pa3Hom a3ore — c nomonnno xpomenb-amomenenort repmonapm. Tem- 
neparypa ra3a npn HCHISTHHHHX Ha ugyxxomnorkeHrHom TOIUMBe He Hamepgnacb. 

Bee napamerpm, HamepHemme C nomonwo 3nexrpHnecitHx merogon, HaripH- 
mep ;_karraanamn gaHneHHH H repmonapamu, aarkHcbmanHeb camorakcgem C nepom 
4Crnmkomaxe». 143MepeHlIe THTH BO npemg Bee' DTHX HCHEITHHHil.  He Hp0H3BOAII-

JI0Cb. 

MemoOuna npocedenust ucnbimanutt 

B gengx rapawrmu, rITO npH6opm He uospentgeHm H He rimeror cynkecrBeHrugx 
orx.norieHer OT npeumgynklix rapHpogox, ace nargnicn Aaanenna neplionnriecnn 
Tapnposanncb. Ann nonyrienna rieninx 400rorpacj1lit rpy6RH manomerpog H pryrs 
Hpemg OT BpeMeHH ornurkanHcb. Bee arperarm gHc1;x13y3oport cHeremarrinecxn 
nposeprumcb Ha repmerHnHocrb scar ellcrembr ;tax upH HOBLIDIeHHOM gagneHHH, 
Tax H B BaKyyMe. Hexoropme aarpygHenng npa ncnbrrannax Ha 0,4HOROMII0HeHT-

HOM TOIIJIHBe H cepbe3Hme aarpr_kHeHHH up"' FICHLITHHHHX Ha AByXKOMII0HeHTHOM 
Tonnane BbI3bIBann naerrinHoe Will nonHoe 3acoperake nrryrkepog AnH 3aMepa 
ganneHHH B COeAIIHIITenbHbIx rpy60x K manomerpy. HO DTOR HepegHarIa-

.TIOM HCIMITHHEIR crapanHcb, nro6m UO xpaRneri mepe marHerpanll aamepa AaBne-
HHH BbIXOAHOM eenerkHll conna H B nonocnk (gagneHHe p b ) He 6mart aacopenm. 
HpII HCHLITHHHSIX Ha AByXKOMHOHeHTHOM TOHJIHBe Taxan npoeepna IIpoBOAII -
nacb  xangrkbim Hcubrrarmem. 

MHHilmanbrkoe nonnoe naanenne Bo axow_lom cegenan conna npn aanycne 
onpenenanocb ;_kayma enoco6amit: 

1) nocrenebnimm H pasHomepHum HOBbIBIeFIlleM Hoarier° gagger:tug, HpH 
3TOM cfaincnpyeTca ero anwienne, npn noTopom B tonne yeraHarunthaerca 
6e3orpm3Hoe re'ienne ram, onperkengemoe IIo Animal:taw B amxonnom ce ,iennn 

conna, 
2) npoaegennem cepnn noenegogarearaimx HenbrraHnil, upirnem xangboe 

cnegponkee HanHHanocb c 6onee HH3xofk Beall -mum nonaoro ganneHHH. B npo-

necee ucnairaaun c>HiceRposanocb npegeabrwe ma-gel:the noalloro gal:mama, 
npn Kgropom Haxaxarsocb °rpm:aloe Terienne B conne, game npn 3HD,IHTeabHOM 

epemernr omara. 3ro Haomonanocb IIo garmiernuo B BbIXOAHOM ceneHHH conna. 
Bropoir ero npoBegernig HCHLITDHEIH percomeHuyercH noromy, xro nonynae -

Male pe3yabrarm mano 3aBHCHT OT apemeana xapanTepacrann clicTemia aaMepa 

Annaenaa. 06napynurnocb, 'TO upa nanycne glifixDynopa H npn Hanane 6e3 - 

0TpbIBHOr0 Te-gerta B coune 11130HCX0,211IT onpegeneHHoe H3meHearke T011aablIOCTH 

myma, co3gaeaemoro crpyeil Bmxaorknbrx raaoe, BbrrexamakHx II3 AncInDy3opa. 
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Fan Ti, °C 

OgHomeom.4(1 
11831-1Tp011114OCKIlit 

ROTOR 

OCOCHMMCT -
pipmblit 

14305TpOriti-
4eCHIA 110TOK 

Pa /p1 )  Pa/74 )  

Ilpo,unrw cropaium 11111- 

paHrtna B IeTLlpexonn- 
CII aarra 	 1;223 ) 25003 ) 19,33 ) 0,00466 3,85 0,00636 

Ilponyram 	pamoacearta 
rngpankara 	 1,34 ) 9005 ) 12,84) 0,00357 4,22 0,00486 

ranoo6pa3nmn 330T 	. 1,4 -65 ) 28,0 0,00256 4,74 0,00352 

1) Ta6ax4xoe 8HaaeHne Asa e=20,3. 
2) BammcneuHoe eilaertHe ass cTenewl pacumpeinla upodnumpoeanHoro contra e=20, 3 ] 

p i  =10,5 ama (Pa Ha cTeHHe contra). 
3) BbIRIICSIOHO ass pi..10,5 ama H HeCOH0r0 HoaftligxenTa cooTHorneHHH KOMHOHCHTOB, pain:to- 

m egininne. 
4) BbigneneHo AM; T=900° C. 

5) CpeAHHe eamepeimble sHaReHnci. 

Ta6Autia 1 

Csoficima ranos H napameTpu myrona, npumeunninneen npu nenmlraxnax 

Ta6nutfa 2 

Cpewine aneneprimerrranbnue xapanTepneTrunt pannugnmx mogenefi 
. BTaxxonabix 0040133,30p00 6e3 Benomorazenbnoro 06opygonatian 

MOH11- 
MaRbH0e 

MaHxmanbable oTHouleHnH AaenemH11 Ha 
pa6onem pemame 

Mogen], 
ROHCDIWY - - 

OTHOille- 
Hne nen- 

pannx Ton conga].) " nemtli 
Alulnpyao- 

pa Pi/Ph 
up]] ea-
nycne 

Pi/Ph Pa/Pi Pa/Ph Pb/Ph T13 

1 2)  ripocinumpo- 1,3 16,1 16,1 0,00497 0,080 0,1003 ) 0,313 

HaBHOe 

24) a 	a 1,3 15,7 10,7 0,00467 0,050 0,040 0,415 

25) a 	a 1,22 15,6 12,0 0,00542 0,065 0,028 0,457 

24 ) Hourmecnoe 1,22 16,5 12,3 0,00642 0,079 0,064 0,406 

35)  a 1,22 11,7 11,7 0,00400 0,047 0,043 0,436 

35 ) flpo(ninupo- 1,22 11,5 11,5 0,00670 0,077 0,035 0,451 

Baanoe 
35 ) a 	a 1,3 10,4 9,75 0,00380 0,037 0,045 0,343 

35 ) a 	a 1,4 15,7 10,1 0,00347 0,035 0,015 0,424 

1) CTenefib reomeTpxgecHoro pacnnapeHHH ncex cones 8=20,3; xnameTp 
ncex cones D.=1.4 cat. 

2) A11,3(.1)Y30P, npencTaenalonx4ft 
L/D=13,6. 

3) PacReTHan nenivuma. 
4) ,Lt.c.mly3on CO BTopott ropnoinnton, xmeloinxil Do/D:=1,422. 

5) Anclnloyaop co 13Topoti ropnonlinoit, npegcTaenefundi Ha our. 2. 

HpnTxnecHoro cenemul 

co6oit nunnugpxnecHylo Tpy6y x nmemna D/Da=1,00 7 

22 	 A. PlAtuniatfuu abtcomnbax ucnbinittuu6 paneinublx Nueamenei2 

O)113.1(0 3TO H3meHeaHe T011ajIbHOCTH He peHomeHAyeTcH HpHaHmaTb B Harmed'He 

Hageamoro HpwrepHa gag TO`THOr0 onpegeneHHH Hanaaa HJIH HpeHpaakeHHH 

6e3orrpmnoro Terse000 B coune. 
MHHHma.abHoe pa6o.gee HonHoe gameHHe oupegemmoch eaegyionklim o6pa-

30M. ,11HdAy3op 3auycHancH upH HOCTaT0'.1H0 BMCOHOM HOJIHOM AaBaeH1411, 3ase-
Awl° o6ecnemealorRem 6e3orrpmBHoe Te4eHHe B comae, 3aTeM HoaHoe AaHaeHHe 
HolluataHocH; arra uporkegypa SIBJIHeTCH o6paTHoil TOR, HoTopaH B o6Tqllx rtepTax 

Hpurtegena Hmtne, B IIepBoaI meToge. 
Bee 011bITHLIO TOrIHH 	43oTorpacl3HH 6aTapeu maHomeTpos Hoar:team HpH 

yCJI013HHX yeTallorunnuerocH pemuma pa6oTm. 

PE3Y.TMTATIA aliCIIEPHMEHTOB 

TICHMTaHLI muorHe HominirypaHHH giulmi1y3opoa, HO B garmoii pa6oTe 

He HaeTcH geTa.abHoro onHeaHHH xapaKrepHeTHH Bcex HowiIHrypaI;nR. BpHBeAe-
HbI  xapawrepHeTHHH Tpex HominiryparcHii HHOy3opon, 1101(a3aHHEIX 

Ha 43Hr. 2. 
Howl)Hryparm 1 - HHHHHignmeexasi Tpy6a, HoHcluirypagHH 2 H 3 - THAD-

cliy3opm co wropoil rOplIOBHHOrl. liorHimaryparkHH 2 am6pana gJIH aHaaH3a, HoTomy 

a 3,0 

2,5 

‘T. 2,0 

1,5 
cu cu 
• 1,0 

c' • 0' 5 ' 
0 

3,0 

,iz°  2,5 

g.  2,0 

• 1,5 
c, 

1,0 

'g 0,5 
z 

o 

a t  

6 

3 

2 	4 	6 	8 	10 	12 	14 	16 

PaCCMORPILle 017 8b1X0aH020 cevertuR C011.110 X/ Da  

4:11  B r. 6. 3arnicindocn, cernoarreabnoil nnowan0 uonepeanoro cegenng 
Auct04y3opa OT pacczommn OT HE,IXOAHOTO engem:in mina. 

a - Aw14930P c Bon(1114r9Panmeil 2; 6 - ,111444yaoP c Houctorypanxell 3;1-B2°p:toil 
yRacTox; 2 - irropag ropnoeuHa; 3 - ,17,03Byl-COBOFI ,4aCTb alc1HDysopa. 

r1TO oua 6mna B3.wra 3a OCHOBy HpH HoRcTpyllposaHHH HaTypHoro Aragyaopa. 

C HowinfryparkHeil 3 6LInn Honyrieraa ny ,HuHe xapaxTepHeTHHH Haff HerroHa rasa, 

coeToHnkero H3 npogyHToa cropaHHH rEmpanma B 'leTbipexoxsiell a3oTa, rya 3TOM 

B KOM6HHaHHII C gkugy3opom He HpHmeHHaocH HcHomoraTeabHoe O6opy)oaaHHe 

HRH yayrimeHHH nycHa H pa6oTm. Ha (13Hr. 6 Hpe)eTaHneHo HameHeHHe OTHODIeHHH 

B 33BHCHMOCTH OT AJIHHIA 	HoHdimrypaHnit 2 H 3. 
B Ta6a. 1 HpHaeAeHm HwaHeaemnle 3HarieHHH napameTpos raaa H HapameT-

pos lloToHa )1J1H Tpex HpHmegeHHTilx ra3os. B ria6.a. 2 II 3 HpeHeTaHaeHm OCHOB-

nue xapaRrepHeTHHH Hee/Mal:a-MX mogelieti BEIXJI0IIHMX Am:13c1)y3opos, yeTaHoH-

JleHEITAX C BCHOMOraTeabHUM o6opygonaHHem H 6e3 Hero. HeHoTopme 113 3THX 

2 
3  
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Mime- 
manbnoe 
0330111e- 
axe Ass-- 

merman 
Pi/Ph 
ripe sa- 

cHe 

111naumanbame napa- 
meTpu aa pa6omem 

pea(ame 

Pa/Ph 

Holainarypagna ,s1144y3opa al T1111 
BCH0h1OraTermaoro otiopyansamm Tarn conna 3ra 

Od 

;1114)4)3/.30p c non42nrypannefi 2, 

Do/D:=1,422; npn nycne 
nonhaomanacb aanyymnaa na-
mepa o62,emom 1,4 A1 3  

gRC4(Dy3Op C noncl)nrypa-

plait 2, Do i/31=1,358; aaox-

man anceaxop c DE/Do=1,012, 

LE/DE=4,16 
P,24)yaop c noi)inarypannefi 

3A, 11)=1,758, npn aanycne 
npnmennaca OTCOC rasa nepea 
RoaL:reap() meal,. 

Ilpocrlanponan-
Hoe 

a 

N 	a 

1,3 

1,3 

1,22 

12,1 

15,7 

11,52) 

10,7 

8,751 ) 

9 , 452) 

0,415 

0,494 

1) npn OTHOIIICHFII1 secosoro cemyawmro pacxoAa wroprammoro 11 nepne'moro rascal Gs/G p=4 4 . 

2) C nommeaeanem salty -pm:tot Hamepm, o0aeM awropoil smecTe C oftemom Tpy6ouposojaa a CHC-

TeMBI coegunamenbasix. Tpy0 pasea non6an3nTenhao 0,12 .tai. 

24 	 A. Hmumaquu BIACOMFtbIX ucnbunarcuti paxemtcblx avaameneti 

gaHHux upeAcTaHaenba Ha cDnr. 7 11 8, rTke B na,aecTHe He3aHHcumort nepemeHHoit 
npHHHmaeTca 3HageHHe x. B Ta6.3. 2 BLIFIBTIHIOTCH OTHOCHTellbH0 60nbraHe pa3- 
6pocki 3amepertHux 	 OTHODIeHH11 pa /p i  HRH pa3JIH,THLIX noncluTryparmii 

Ta6aulia 3 

CpeAnne ancnepumenTananble xapanxepncrnnn paanummix moneaeil 
nmxaomnarx gmbcpyacupon C BcnomoraTemuum o6opyaonanlIeH 

glidAy3opa npn Hpnmenemm ogHoro 11 Toro nte ra3a H Tnna conna (npocinbartpo- 

HaHHoro HnH HOHIleCHOTO). 3TOT paa6poc moaceT 6brrb BEI3BaH caegyiorusma 

cDaHTopama: 
1) ounAnamia namepemaii, o6cyacT(aHraHmHc5 B pamene «H3mepHTeabnall 

annapaTypa»; 
2) n3meHenHem TemnepaTypm TOpM03He131151 11 COCTaBa ra3a npH HCIIa1TDHEIFIx 

Ha OAHOH0M11011e1ITHOM TOTIHI1Be C BbITeRDIOTHHMH OTC10,110 113MelleHIDIMII moae3Jy- 

TinpHoro Beca ra3a; 
3) H3MeHeHHeM TemnepaTypra Topmowermn H cocTana npoT(yHTos cropaHnn 

npn HCIIbITaRHBX Ha grtyxHomnoHenTHom TO11.1111Be BC.71e,I1CTBHe H3MeHelT1151 H03(1) -  

4H4H-HeHTa COOTHOMeHH51 HOMHOlieHTOB TonaHHa; 
4) nJIH31I111eM HHoga How.' AnH nonyHeHHH naeHoHHoro oxnaatgenlin namepu 

cropannn 11 AOKpHTHYecHOrt riacTH conna upH HcnbiTaHnHx Ha p3yxnomHoHeHTHom 

TOMIH13e; 

5) inepoxoHaTocTbio llosepxHocTH BCJIejACTB1le 0p03lin n HLTHpann3aHH11 

Hune.11ertoro HOlipLITHil HayTpeHneit HoHepxHocTH conna, npHmerunnierocn npn 
HCHTATHHILFIX Ha gsyntomnolleHTHom TOH1114Be (04)()3eRT, HoTopbni BoapacTaa 

c yHennHeHllem ‘THcaa HCHLITHHHA, nposeAeHabut C OHHHM H Tem }lie COHJIOM), Ti 

6) BO3MOHnIbIM 1311,UKTHBF1bIM BJ11411HIleM BeJ111 ,1HHIA ganzennia p b  Ha Bean-

=may AaHaerma pa  Hepe3 norparnumbni 
B IJaH011 cTenean 0TH cbanTophi B.1111F110T Ha BeJlEtrIHHy THT11, OCTOLJI0Cb HeBbIlIC-

Herumim, HOCHOJIbIty aamepos Tnr11 He Hp0113B0,1111,110Cb. 

Hcciteaoearcue etaxnonnbix aug695yaopoe &as paxerni-eux aeueameneti 	 25  

Ha clmr. 7 CHRODIHM411 JIHHHHMH npegcTaHnema 30BHCHMOCTI1 oTHornemTil 

nycHomax H paolacnax gannebuTil, HJAHHcaeHnbie IIo TeopHH npnmoro cnaHHa yn.noT-

HeHHH, H3Ho3Heanoift B upTuromenmn A. ECHH paccmaTpHHaTb ruma wujiti)yaopm, 

npnmengemme 6e3 HcnomoraTenbnoro o6opyAoHaHHH, TO Tonbxo Ann AH44373opa 

c HoHcintrypagHeil 3 TO,THH, cooTHeTcTspornne aanycny, HaXOWITCH HHHCe Teope-

Tagecnoil HplIBOtt (x 1,22 Hall x ^r 1,3); 3Aecb x HBJIHeTCH cpeAHnm 3HageHnem 

i 

a
z3 

lil 

O 
■ 

1 2 	 1,3 	 1,4 

Onmouietwe yaenbubtx mennoemKocmea x 

CI) a r. 7. Cpeanne axcrrepamorransume ananefum MIIHRMa71/311111X nycicomax 

H pa6onnx oinomennik naanenni gag moaenn max:manor° aingyaopa, upn- 
monomial c upocInumposaanisim C011.30M, a = 20,3. 

3wryinesamme anagaa OTHOCFITCFI I( mmanamanspnam saamemaam non sanycHe; neawry-
meaaname saamana OTHOCFITCR H minuamanbasna saamemmm Ha pa6omem penname. 

0 -AHVOYSop c HowOnrypaame11 1, LID= 13,6; p - AinbaDysop c aoac(rrrypaarel 2, 

D0114 = 1,422 ape x = 1,3; ❑ -.41,10(py3op c HowOmrypanneti 3; •C, - ,4 14 4)(1) Y 9op c HowOm-

rypaanen 3A; D -;11,14431730p C Hombanypanneri 2, C sacexTopom, mmemnamm DalGp = 4,40 
C Do/Da = 1,422; V - A.PH14930P c HoacOnrypannen 2, c upameaeanem maxyymaon Ha- 

meln' non sanycHe, D0/4=1,358. 
I - TainBe nangeTca .pa6oseti. Tommon pea Anclxpysopa c Hoadaarypagmen 1; 2 - 

Taxa-cc R1371FleTCR allyCHOBOR. Tom-toil pea wadnOyaopa c Howinarypanxen 2, C sacewropom; 
3 - rawne FIBMIeTCF1 anycHort011. Towcott iarmOdyysopa C Honal1arypagne11 3A re .pa6oeth 
Tommoil Ana AanOdaysopa c Howtaarypanneil 3; 4 - Tawate manneTca apa6omella TonHon Ana 
,rnadOysopa c Hoadaarypagnen 2, c saHyymaoti Hamepott 5 - no Teepee npamoro cHamaa 
ynnoTaearan (pa6om1it penurtm); 6 - n0 Teopwa npamoro cHamHa ynawraeama (sanycH). 

OTHODleHHH menbabix TenaoemrsocTeii Tban nponecca pacranpeHHH B conne Han 

nponecca C3KaT1111 B ,11Hcb4)3r3ope. ,4J151 Bcex norninTryparmil, aa HCHJI10,1eHlleM HOH-

4mrypaHHH 3, npn IICHbITaHlISIX Ha a3oTe (x = 1,4) H11 oT(Ha H3 TOTIelt, COOTBeT-

CTI3y1OBVIX pa6oHemy penlmy, He aeHuTT Enlace TeopenmecHoff Hp11BOI3. CaegyeT 

OTMeTHTb, YT0 npll x = 1,4 ;Ian Ancin4y3opon c HominTrypanHell 3 T0,1H11, COOT-

BeTcTepoukHe aanycHy II pa6orremy peammy, coraacyloTcn c pac -geTamH IIo TeopHH 

upamoro cnarina ynnoTHeHan. 113 ananHaa napameTpon, npnBegernmix Ha icjanr. 7, 
caegyeT, 11T0 npu upfimeHeHT4 TH30B C cynkecTsenHo paaainammu ()3T3HHecHsain 

CB0fICTBDM11 noHaaaTenb agna6aTbi x He.11b331 npHimmaTb B HaHecTHe oupeAeaHm -

rnero napameTpa ilpn 110.11pleHHH o61umx xapanTepHeTHR Tk141:Tp3r3opoH. 
Ha (tor. 8 npegcTaHaeHti 3HaHeHnn 344enTr3HocTH Aasi pa3alumbix 

icoHcimirypannft mnixioyaopoH, Humicaernme no meTogy, 113noaceHHomy B npnao-
HteHHH B. PaHee yna3bmanocb, TO oTHoineHHe gaHaermil HB.TIHeTCH 6onee 
onpeAensnouvam HpuTepnem °genial xapanTepHoTHn TkinixDy3opon ;pH paneT-
Horo AnuraTean, Hem 344ennn3HocTb AralicDy3opa. 3TO HOJICOffeHlle HyHmaeTcn 

B 067.51CHeHHH. ARE oAHomepHoro noToHa MOHIHO BLIBeCTII anaHHTH,Tecnylo 3aHH-

CHMOCTb meamy CT0311,1eCHHM11 gaBgeHHHMH BO BXOJAHOM H BbLXOAHOM ceHeHunx 

cHepx3HyHoHoro And:pcl)yaopa, noaHhim AaHaenHem BO rixoT(Hom ceriennH, noHa3a-

Tenem aT(Ha6aTbi x H DCDC13eliTHBHOCTLIO TRgyaopa. Ana TOT° rrro6b1 npeo6pa3oHaTh 

DTO cooTHomenne B Apyroe, B HoTopoe 6biBXOT111710 no.anoe ganaenne BO BX0,11110M 

cerieHHH conna, pacnoHomenHoro nepeA TTHM AraDcDy3opom, Heo6xoTmmo cgenaTb. 
HenoTopbre irpegnoaoHieHmi, OTHOCIITegbH0 noTepb B comae II COOTHODIeHHH 
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50 
13 
`C-, 45 

G.. 40 

g 35 

30 

9..2 

 • 

25 
ba- 
• 4 

1,2 	13 

Onnzowenue yaanbablx mennoemkocrnen x 

2 
	Nb 	 

4 

1,9 	1,5 

• 

Ha 4)Hr. 9 nonaaaHo Hamesrame OTHOMeHHH gasseHlla Ha smxone 113 corm 
aTmoccDepHomy pa/ph B 33.1311CHMOCTI1 OT OTHODIeHHH HOJIHOTO gasneHHH Ha sxose 

r. 10. Tiimputoe pacupeAe.nearre uranraecRoro gaszer[ruf na urenxe 
• glicpcDyaopa THaa Allaningpinecitoti Tpy6L.T. 

ra3oBbi1k HOTPH: HPOATHTLI pasnoxieama rirapasena, 877° C < Ti < 927° C, x = 1,3; 
npodmanposatmoe conno, e = 2 0 , 3 ; AffclmilYEOP c icomlonryparmeit 1, DIDa= 1,007, 

LID= 13,6. 
0 — Pi/ph = 10,19, oxpilayme Temerate rasa B tonne; A — p i/ph  = 15,56, n0Irr4 

6esorptsalloe Tegelme raaa B tonne; C)— P i/Ph= 16,10, 6esoTpuanoe Terlenne rasa 

B comic, pit= Pi milli; V — Pi/Ph=22,82, 6esorparaBoe Teetixe rasa B comic, p i > AL  MHH. 

13am:4'1)013w-11cb OTH0Ble111111DID a  H LID, upegcTasneHm B Ta611. 4. Pacxostgerma 
menury axcneprimenTanmaamir arragermirmit  Pa/Ph Ana usyx upHsegeHumx 3Harre-

BHA OTHOILICHI4H DIDa  CT3H0BSITCH SICHISMH rrpn paccMoTpennn cooTseTcnryromnx 
3Hauen11ii p i /ph. BO3MOHZHaH npu.num aroro pacxoucgeHns yrtaaana paHee. 

Omnottienue dczenenuci p i  /ph  

r. 9. THr[mgrcue xapaxTepwriama. summormoro gricbcloyaopa TEtua 
rmaimpumgeotoil tpy6m. 

Tasoamil noTon: nponywral pannoncemla rxnpaanna, 877 °  C < Ti  < 927° C, 	1,3; 

npocpnanposannoe conno, e = 20,3; Thin14930p c nondniryparmeft 1, H/D a  = 1,007, 

/ — oTpmanoe Te=zeime raaa 	LcoInDae7 
13,6. 
23 — 6esoTpsianoe Te=leame rasa B tonne. 

B COHJ10 x aTmoc(DepHomy p i /ph. Ha aTort itarrype Talcum normaarna o6nacTra B COH - 
ae, B nozopmx HOTOH raaa ozpsumeTcH OT cTeHort, H 06J1aCTII 6e30TpI,113HOTO TeTle - 

PeayssTaTsr ucribrrannii H pacqeTos u011fy3opos wroro Tuna, y HOT0p11% 

• imo goLimirm ri Emma 
Pporlirl 

2 • 	4 	6 	8 	10 	12 	14 
PCICCMORHUO OM 861X0eH030 Ce ,IcHUR CO011a 	D 

1,0 

0,8 

cu 0,6 

", 0,9 

a 

• 

0,2 

0 

24 22 20 12 	14 	16 	18 

0,5 

Z:1? 

• 

0,4 

.o 

0,3 

• 0,2 

0,1 
z 

0 
10 

Hecne8oeanue obaxitorinbtx oug5g5yaopoe 84a panemnbtx Oeuzame.4eii 	 27 
26 	 A. Ilmumatfuu ablcomnbtx ucnumanua paxemnbtx 8eueanzeiceil 

meatuy cTaTimecimmn nasseHnnmn a smxogHom ce=remur consa n no sxosHom 
ceqemm ufrepty3opa. HosHoe Aasseane so BXOJAHOM cetrernm conga nprummaexca 

passmun nonHomy gasuermro BO sxonHom cegauni nuOyaopa, ripll aTom ripe-
ne6peraroT cooTHoscramem mencuy geticusaTeablIMMII 3HarIelHIHM11 pa  11 p b . 
Ha c1i)Hr. 8 npnseneHm peay.nsTaTm, shrzexarouvre Ha cAenaHruzax npeunonoste-
Her. Ha car. 8 He upHsegara xprisan adistexzErsHocTH upHmoro cnauxa ynaroz-
HeHMT, pacuosomennoro B ropnosnne uminDyaopa, c maxcHmassHo Immo:Huai 
cTeneHao cystemm. lipHsan, npeucTasurrionma wry 33.BHCHMOCT/a, pacnona-
ranacs 6m smile H3o6panzeHHoil xpllsoir Ha paccToHHHH OT 2 To 3% no raxase 

r. 8. 1313931CneE113e artaqeartri at4e1TIniocTri mogeneit BBILTIOMITAX 

ginIxDy3opos, npnMEEMBILDIXCII C npocinumpoBarlahutt COnn011, e = 20,3. 

3a,.y.teriaaahie stiaqrm o6osHanalor Benaquily aCP(IleHTHHHOCTH nprr <0,1rmmanbaonD> 
aanycxe; seaaxymesanume afia‘ficH o6o3aagator Benkramay sepcbeivrmaaocrx Ha <■ MHHH- 

mamsflom ,  pa6wiem permime. 
0 — Axcbcpyaop c KonciniryparmerE 1, LID = 13,6; A — Anclid)Yaop c Komtnrypa- 

'Weil 2 .D./DI = 1,422, T.e 

	

	1,3; ❑ —ginbcpysop c Hoinnirypa0net1  3; •<> —:nuanDysop 

c noinInnypanneta 3A. 
1 — Taione saw:mime scInDelanaaocTx npn 41Almmanbnomo pa6onem! penanae nno-

d)yaopa c nondmrypanneil 1; 2 — Taxnie allagenne acbcpennanocm npn «mnnnmanbnomo 
pa0onein pea neMe ninDepyaopa c Bontnrypanneil 3; 3 — Talmo ananenne 31:13CbeHTHBHOCTH 

npn 4mnanmanbnono nyeRosom pennude nn4bysopa c nonci/rypanneti 3A H sHwielime 

aCbCDCETH)3HOCTH npn «mximmananomo pa6o4em penoune ninbcrysopa c Hornoarypaqxe3k 3; 

— acbebeRritaHocm,' paccnirmanan no Teoptin npnmoro cnamia ynnomeana, pac- 
nonoateanoro B BlaliCOAHOM ceneam4 conna. 

.0C11 op wnaT. Pe3yabzaTm ancuepnmernos, upeucTassamme Ha car. 8, He 
-ran nopomo cosuagaroT c peayJTTaTaMH Teopmr, Han peaynsTaTm, upHseuennsie 
Ha el)nr. 7. DTO necommTkeffile BEI3B3H0 npene6paxeHnem 33.BHCHMOCTb10  

menqy pa 11 Pb,  noTopan csegyeT 113 arran13a Ta6a. 2, m TeM, qT0 upn BIX1HC -

aeH1111 alnileHTHBHOCTI1 gm44y3opa Td 6epeTC11 p h  BMeCTO pa . 

Ouyonfizzosallo eme negoczaTornme ROJIHrfeCTBO DHCIlepHMOHT3JILHLIX Aarmax 

no iapartzepncnutam B1,1%.%011HI ,IX prmibyaopos, upeurmanarreHErmx .unn HCHOJIL-

30Ban1151 C paneTHEIMI4 usuraTeaHMH, B OCO6eHHOCTII AaHHLIX, HOJI yrIeHH1,1% 

HCHOJIB3OBBHHeM raaos. XOTII pa6oTm [51 H [61 u couep-

ntaT HexoTopme nonearme gatinme 0 BMXJ1011111,1% Tpacx1y3opai HJIII paxevisrx 

usnraTenen, ounaxo 6onsmHaczso 3TH% uaruma nosy-ger:10 npn HCHIATaHlt11% 

era xononmax rasax. 

An0y6y3opbt muna quitunopunecnoa mpy6bz 

Hpu scex HCHIATaHHH% AncDcDy3opa Tuna rurannspnuecuott Tpy6sr npnmerra-
7141Cb npo/ryxTbr paanomem4n rHupaanna. Aamenrie B HOROCTII p b  He HamepHnocb, 
Tax Ran nepsran mTynep 71J1F1 3amepa gasuarna B umM3y3ope naxoulinca Ha pac-
CT051111111 xID = 0,2 OT smiognoro cegenna comm. TlinnuHme xapanTepHoTHRK 
AncluDy3opos Tuna HHannanpnuecnoil Tpy644 upegcTasneHm Ha clmr. 9 H 10. 
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DIDa LID 

(Pi/Ph)Mom (Pa/Ph)DIRR 

aRcncplimear Teopual) aticuepHmela TeopHn1) 

1,007 11,6 16,2 14,3 0,0800 0,0516 

1,007 13,6 16,1 14,3 0,0790 0,0516 

1,007 19,6 15,6 14,3 0,0770 0,0516 

1,110 5,1 20,5 17,3 '0,0830 0,0626 

1,110 12,4 19,1 17,3 0,0790 0,0626 

1,110 17,8 19,0 17,3 0,0790 0,0626 

1) FIcnonbaoaanacb npm6axsEcenaan oAliornepaaa Teopma noToHa. 3714 laapamerpm 

riezmorca cpynxiweil Tonblio x, e, A/Aa. 

H r. 11. Twasgame xapax-
TepHcnocu IMIX.11011H0r0 MICIJ- 

41)yaopa co nTopoct ropnoaanoil, 
nmelonTero HowInarypannio 2, 

x = 1,3. 
rBBOBMR BOTON: npoayRTTA paano- 
leemia rRapasknaa, 877° C < T. < 

< 927°  C, Tt= 1,3; npocimanposaR- 
Roe conno, e = 20,3; Rolepnrypaglie 
Akeinbysopa TaRaa me, Rae Roadmry- 
pampa 2, sa Rceneeleaaem 6onee 
RopoTuok nacTH Aoaaylcoaoro A103- 

(1)Y3opa D0lD1= 1,422, Ld/Da = 
= 13,6; 0 - Ph/Ph; L - Pb/Ph. 

/ - oppsemoe Teneaxe rasa 	Co- 
nne; 2 - (Armen:, miummaabablx 
oTnomem,111 iyasneRRA as pa6ocem 
peamme; 3 - ofinacTb MmalManb- 
abIx onionteRett rkasneimi1 ape 3a- 
eIycBe; 4 - 6e30rpwalloe TegeRrae 

raaa B conne. 

0,8 

10 	12 	74 	16 	18 	20 

19177HOUICHUe al261THUCI p i  11:), 

0 
8 22 	24 

0,7 
czk. 

3
ci 

0 6 

Q 
.3 0,5 ' 

Z, 04 

O 
0,3 

o 0, 2 

cz) 0,1 

H r. 12. Tsui:mow xapax-
TepilcT1111H 1:mm1mo:cora wicti-
cDyaopa co import ropnosroloil, 
Hmeiorgero _Rocolmryparoluo 2, 

x = 1,22. 
rasoBbot ncrrox: npo,ayxTbr oropaaRe 
reapaakma B qeTEapexoence aavra, 
Ti- 2500°C, x = 1,22; upodmmapo-
Bamwe conno, e = 20,3. 3eaqeg c 
neprormoti o6oatianaxr Tegeaue 
rasa B conne c xeaHagirrenbabuu 
oTpstaom; 0 - Pa/Ph;  L - rb/Ph• 
- wrpmarme TerEetnie raaa a tonne; 

2 - o6nacn, mantlimanbabix onloine-
EtHit aaeneaxil Ea pa6ogem peleeme; 
3,- ofinacTr, hunaRmanbamx ozeome-
man nasnerm31 ripe aanyeee; 
4 - 6esoTpaseoe 	re -qemie 	raaa 

B tonne. 

10 	12 	14 

0777HOLlieHUe eatilleH1111 pi /ph  

16 	18 

0,7 

0,6 

0,5 

a 
c' 0 4 
.0 ' 

0,3 

3 0,2 

0,1 

28 	 A. I Imuniatiuu CMICOMMLX ucnbumartua paxemnbix 8euaanenea 

B oftnem nmixtryaopm Tlina nvinkmnpimecHoil Tpy6m He HmeloT Hamepumoro rHcTe-

peaHca, T. e. mHHHmaabHoe nonnoe naB.uenHe npn aanycHe panHo minmmanf,Homy 

pa6o ■-remy nonHomy ;_kanneHnio. 
Ha ()Hr. 10 noHa3aHo THIIIPHI0e aamepenHoe pacnpeneneime nanneman 

cTeHHH nufinbyaopa. Paaninla B pacnpeneneHHH ganneHHH Ann carrag c oTpmnom 

T abnuzia 4 

PeoyabTamr, nonyveonsie opt' npumeuetinn gricIxDysopos, 
opeAcTas.nonoulax co6ort Ekoamopiroolecsylo Tpy6y, 

npodmauposaulloro coons, x =- 1 3, s = 20,3 

noToRa OT CTellOK con la HO cpanHenTuo C 6eIoTpLImHbIM HOTOKOM SIBIffleTCH ana-

.111TenbHOR. ECJIH OTHODIOHHH nannenHii npenmnianyr oTHomerme gas:Tenet npH 

aanycHe, TO npH ynenwrieHHH HOJIHOTO nannennn Ha Bxoge contra ocenoe nom:mite-

HHe cerreHnn, B HOTOpOM nponcxowIT peaHoe Boapacranne craTiviecHoro J{m:me-

HHH, cmergaeTcH B11113 HO lloToxy. 
TeopeTHriecHan moneab onnomepHoro noToHa B AncMpyaopax arorO THna pac-

cmaTpgnanacb B pa6oTax [5] n [7]. ECn11 Pb=O H D -=Da , TO miniumanbnme 

oTHomeHnii nannenllii npn aanycHe, nony ,Tennme cornacHo arra TeopHH, 

pammi ananorwanmm 3liacen11Hm, onpenenenrulm 110 TeopHn npamoro cHamita 

yn.TIOTHOHHH H npegcTanneHHism CILTIODIHMMH JIHHIIHMII Ha ilmar. 3. Ann IIIIJIHH-

gpmiec1111x zpy6, HMe10IHFIX D Da, 3TH pea-yn1.'1'am MOHCHO cHoppeHTHponaTb 

ymHoHieHnem Ha nonpanomnmia RODOHIHIeHT A/A. a . 3HarfenHn oTHomemul 

tIP Oman H (Pa/Ph)mri, Hpunegenahle B Ta6a. 4, BbITHICJIeHbI IIO meTony, II3JI0- 

 azemlomy BbICHe CaegyeT OTMeTHTb, iITO HpuseneHHble numwneuHme allacenrin 

napaneTpoB 3ann}Keum nO °THOU/CHINO K H3mepeufrbrm 3Hameminm Ha OBOJILHO 

6 OJI brume BeJIH'41111bI. 

jug Oyaopbt co emopoii 2op ✓toeunoti 

XapawrepHeTHHH nrol4y3opon c HowDHrypaHnnmn 2 H 3 npencTanneHm Ha 

rpaciumax ()Hr. 11-12 II 13-15. XOTH 06THHCI xapawrep ncex aTHx xaparre-

pficTllu noTko6en, HMeIOTCH cyakecTneHHaIe paanwinn BeJITiI1111 oTHOHIeHnTI pa/p h , 

Pb/Ph, BeJIHTIHHLI rHCTepe3HCa H o6nacTeil MHHHMaabHbIX HyCKOBbIX H patiormx 

nanneHHil. 3TH paanH'aln BbIHCHHIOTCH npH cpaBHOHHH nivixj)yaopon C 

HornimrypanHamll H npli cpanneHHH paanTmnbix pa6o=mx rams B cap:me 11X npH-

merieHHH Ha OAHOM H TOM ace ningyaope. AmixDyaop moamo 33113rCTHTb, ecan yne-

nYVIHBaTI, oTHoulenne p i /p h  OT HenoToporo ne6onbnioro arwaeHuH, IIpH HoTopom 

B conne 11p011CX01;IIT OTpbIB noToHa OT CTeHOR, 	TaHoro anarTenliH, npn noTopom 

B comae BHe3311H0 ycTarfasaneaeng 6e30TpLIBHOO 're -game. 3TO anageHne IIBTISIeTCH 
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cD H r. 13. Tmuname xapawrepncm- 
KEt BLIX.71011H0r0 gcninDynopa co BTO- 

poil ropnommoii, imemmero xoncinx- 

rypanmo 3, x = 1,22. 
Fa3osbrft DOTOIC: npoaDirm croparour  raA- 
pasnEa B germpexosncn aaora, T i  ...2500° 

T4= 1,22; npocIn4nriposannoe conno, 8=20,3. 
gmciszbyaop c Hondmrypartnen 3, 0 — p a/ph , 
A — pb/ph; AncluDyaop c xontberyparmelh 3A, 
rronmenen OTCOC ra3a, ❑ — Pa /Ph. V — Pb/Ph; 
nntlxbyaop c soneintrypanneti 3A, 6e3 non-
mestenna orcoca raaa, t> — Ph/Ph. 4 — Pb/Ph• 

/ — o6nacrb M141111MaJlbEIBIX IIYCHOB4IX 
pa6ognx gasnernat Ann nIn14730pos C 

OurypagmeR 3; —o6nacrb snummanbuux 
nycxosbtx gasnenT441 Ann A14043,3opos c BOA-

Onrypauraett 3A; 2 — orpsnante renertne raaa 
B corms; 3 — 6e3orpusnoe Telerate raaa 
B comic; 4— o0.3acrb mnrrnmanbubtx pa6o- 
TIMX Aasnem4f1 Ann Amcbc1Y73opon c RoMmry- 

pauHeit 3A. 

cD a T. 14. Tnnimm xapanTe-
pliCtlinn BLIX.11011H01-0 Ai:441y-
aopa co nropoli ropnommoil, 
nmemmero noncforypagnm 3, 

x = 1,3. 
raeoseat ITOTOH: nponywrbi paano- 
ncerma rn,apaanna, T 1  = 900° C, 

x — 1,3; npoctmanposannoe conno, 
e = 20,3. 

1— orpusisoe re4erme raaa B 

conne; 2 — 06nacTb saninmanbabix 
pa6n=n4x Aaanexxit: 3 — o6nacri, 
M111114MBSIMMAX II7CHOBLIX gasaernitt; 
4 — 6eaorpustroe renenne rasa B 

canoe; O — pa /Ph; 6  Pb/Ph .  

4 

0,7 

0,6 

cit 0,5 

0  c4. 

0,4 

0,3 

0,2  

O 
0,1 

'1 

0 

8 	10 	12 	14 	16 

OMHOUJeliI1e oaeneriuu pi /p h  

o
s 18 

8 	10 	12 	14 	f6 	18, 23 

Omfiefuenue &anemia p;/Ph 

Hcciteaoeanue 6131X.20117-1b12 811095yaopoe an.s paneninbtx aeueanienefi 	 31 

MHHHMaabH0f1 BeHilHHHOR upn 3anycfce JE(Eitu:Dy3opa. ECHH 9TO oTHoineHne naHae- 

He( ymenbniam, TO upH ero HeHOTOpOM MHHHMaHbHOM marieHHH 6e3orpmsHoe 

Te,TeHne B comae BHe3aHHO npexpankaercH H T0,1Ha orphma noToHa,HxonHT B C01150. 

3aurrpuxoBannble o6nacTH Ha (I)Hr. 11-15 HBZHIOTCH 06J1aCTHMH MHEHMaJILMIX 

nycHoHbuc H pa6ormx naHneHHA. Ann TpubcpyaopoH c HoncluTrypaulleil 2 Allana3oH 

MHHHMaabHISX nycHomax onionTeHHit ganneHHA 6onee nutpoullii, ,Tem Ana Rimni- 

ryparom 3. 
3HcneplimeHraabLAm nyTem . yeTaHoHaeno, TITO Ana nkulocloympos c HoTHI)Hry- 

paHHeil 2 npH THHeHHH upogyitTos pa3nomeHHH Han onHoHomnoneHTHoro TOUJIHBa 

(X ^ 1,3), TaH H upouyHros cropaHHH jusyxHomnoaeHTHoro TOTIJIHBa (x 	1,22) 

1, 0111111111111111111111 
0 ,9. 0111111111111 

111.1111111111111  
0°  7 
°'6I 

 
1111 M

111111111  
R11111111 

 Mt MIMI 
0, 4111111 MINE 

1 °'31111111111111r11:7111r'  iiii'M 4 	8 	12 	6 	20 	24 	28 

Omfioweaue 3' fle"u°  Pli Ph 

maxcHmanEHan reomerpimecHart creuenb cy;HeHHH, upH aoropon Ho3m0HzeH 
aanycH, paHHa a = 1,545. 3Ta HenirgHHa meHLrue, ‘Tem coornenTHylonkne Henli-
%lam, Hbrquczennme no TeopHli npHmoro cHarma ynuoTHenHa a upllueAerunie 
Ha (I)Hr. 3. A.TH contra co crenenbio pacranpernm a = 20,3 TeopenrwcHne 3na-
-HenHH 11)maxo = 1,605 H Vstaxc = 1,672 lloayrialarca COOTBOTCTBeHHO Ana 3HarienH33 

= 1,3 H x = 1,22. B1.I310 ycTanouneno, ‘IT 0 An0y3op c HowburypaHnen 2 

co crenenbio cyazeHHH = 1,545 npll HCHIATaHHH Ha a3oTe He mor aanycntrbcH 

npH OTHODEWHHH uanneHHil p,/ph = 26, HoTopoe HBHileTCH BepxmlM npegenom 

pacnouaraemmx ycranoBon. 
Ha ()lHr. 16 HoHaaano B.71HALFEHe OTHOMeHHH A IsHbl Bropoii TOpROBHBLI K Tla-

meTpy LID',1 Ha nycHoHme H pa6oque xapaHrepricTHHH TcHei)(1)yaopa c Houcburypa -

Hueii 2 upHip = 1,545 H x ^i 1,3. 3aMeTnM, 'ITO upH DTHX HCIMITaH[411X HCH031L-

30BaACH 6onee HopoTHHil gonyHosoil glitclxDynop, riem B Hiyugyaope C Hon( Hry-

pannen 2, H3o6pamermom Ha (I)Hr. 2. MHIMMaJILHOe oznomerme Aasnermil npH 

aanycHe cua6o 3aBHCHT OT OTHOHIeHH51 d, MOTS OT Hero CHHLHO 3aBHCHT mrtHH-

maabHoe oTHorneHHe pa6o=mx gaauermit. Ha OCHOBaHHH 9THX pe3yabraToB upH 

nocuenponnix HCHLITaHHHX gricDcllyaopos co BTOpOII ropuommort 61.431 npluTHT 

Max npaxTrviecHH onpasnanundi ce6H nHana3oH OTHOIlleHat 8 < LID < 12. 

pa6oT HO HH6opy OIETIIMaJILHISX aHariennn aToro OTHOIIIeHHH 700 

CD 11 P. 15. Tnnumme xapanTepnem- 
xH BBIX.71011H01.0 ){n 433,3opa co BTO- 

poil 	mwemmero nowim- 
rypanmo 3, x = 1,4. 

rasossin DOTOH: aaor — 23°C <Ti  <-3,7°C, 
x= 1,4; conno npoduarposamEme, s = 20,3. 

1 — orpbnmoe reneuxe rasa B Gonne; 
2 — 06n c Tb monnmanbmax pa6onnx amule-
t:ink; 3 — o6nacrb /11131111MallbHbIX nycnoBbix 
gasnennit; 4 — 6eaorpsisnoe renenne ra3a 

B Bonne;  — Pa/Ph;  A  — Pb/Ph• 
0,2 
0,1 
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17 

16 

rs 

14 

13 

312 

H 11 

10 

90 	2 	4 	6 	8 	10 	12 	14 	16 

OMHOLGIeHUe 5J1uPb1 emopoi, 20p.1708UHbl K ee etramempy L/D: 

CD H 
r. 16. Bannane Annum BTopoft ropnonnma na xaparrepnenum ninMay3opa 

c noncinfrypanneri 2, nmeionkero clnincnponaaupo creneas cyncennn i = 1,545. 

	

ra3OBB1it 110TOE: 11130,471{TbI paanouceratn rrinpaanua, 877° C < T 1  < 927° C, 	1,3, upo- 

ttanupoBartnoe corum, E = 20,3; HornInaryparturr asupc4y3opa Taxan me, Eau Ronclatrypa- 

AIM 
2, ca. aclanomennem 6onee nopornoro Boanyrionoro .4144493opa c Do/D'd = 1,422, 

L d/Da = 15,6. 

1- 
marnamanwroe ornomerate nycEoBtax naBnernt; 2 - Baect, maoro xonex; 3 - mural- 

manbnoe ortionteaxe pa6omnx Aannerliff. 

2 

3 

1,0 	 r. jo 7,  
c,..0 	. 01.1111110011110A  
... IT rila 	no  
g Vila 111111 0,6 

1 42 224111111111111 
0 	2 	4 	6 	8 	10 	12 	14. 	16 

PaccmoNfue OM 851208ti020 cevenuR canna x/ Da  

CD H r. 17. Tnnwinoe pacupegeaenne 
craragecnoro gasaerum no crenne ron1i- 
(1)y3opa co nropoil ropnonnnoft, umen- 

rnero non4mrypannio 2, x 1,22. 
l'a30BbIR TIOTOB: nportyarm croparani runpa-
anna B ReTalpExotmex aaora, T i  = 2500° C, 

- 1,22; upodninupoBannoe C011.710, e = 20,3. 
- p i /ph = 7,85, orphan:roe Tenet-me raaa 

B conne; p - p i /p h = 13,33, B conne Bce erne 

lamer macro OTpbiB norona raaa; ❑ - Pi/Ph= 
= 11,99, 6eacrrpurnme reqerate raaa B conne, 
p i  pi is. (pa6omx2 pentram); p - p i /p h = 

= 17,8, 6E30Tpb1B110E Temenne raaa B conne, 
p i  > Pi mkiii  (3anycn). 

14 2 	4 	6 	8 	10 	12 

POCC1770fIlitle OM 8b1X0eHOZO Cevel-WA COMM XIDa 

0) a r. 19. Tnunquoe pacupegenenne era- 
Tnriecnnro Aanaerrna no CTeHICe unclxl)y- 
sopa co wroporf ropnonnuort, nmelornero 

nornpnrypagnio 3, x = 1,3. 
Paaornaft OOTOO: nponywrm pa3nontemust run - 
paanna, T = 900° C, x c 1,3; nporInuarpoBan- 

Hoe conno, e = 20,3 
0 - Pi /Ph =4,76, °TOMB noToica rasa Bcon-

ne; A- P i /ph= 9,45, Bce erne orprname remerate 

raaa B conne; ❑ - p i /ph = 10,50 6e3orpmBnoe 
remenne raaa B conne, p i  pi mrdi„ (aanyc}c), 

- p i /ph  = 19,08, 0e3orpbonoe Telerate raaa 
comae, p i  > p i ma. (3anycB). 

w"iiiir's'' i Alli 	„A 
nil PARR 
•11111•111/1■ Fasimmiga 
Edill11111111 0 	2 	4 	6 	8 	10 	12 	14 

Paccmofitfue om euxamozo cevemag canna x/D 0  

4:1) H r. 18. Tlinnquoe pacupeaeaerine 
ragecnoro gannennn no mane gaeRy-
3opa co aTopoil ropaonkmort, nmelonkero 

noinlonrypagrao 3, x 	1,22. 
ra30B1.12 ROTOR: nponywrm croparain roapa - 
alma B meratpexorarcn aaora, T, ft 2500°C, 

x 1,22; nporbannpoBannoe conno, e = 20,3. 
0 - P i /ph= 7,86, OTIMIBHOE TWIEHHE rasa 

B conne; A - Pi/Ph = 11,38, flown' 6eaurpms -

Hoe meneEme raaa a comic; ❑ - Pi/Ph = 11,64, 
6e3orprannoe Temertne raaa B course, P i = Pi mit; 

(aanycit); > - p i /ph  =. 17,64, 6eaorpraturoe 
qemie rasa B comic, pi >Di Mnn (aanYou)• 

111FAIIIMW111 0,6 111111111111/1■ ritommes 
112111111111111 
0 	2 	4 	6 	8 	10 	12 	14 

PaCCMOAtale 0177 861X05110Z0 C0'10111151 conno x/Da  

(I) a r. 20. Tranpuwe pacupegenome 
cranmecnoro gaimeunn no crrenne rongy- 
3opa co nropon ropnornwii, umeronkero 

Horioloarypagnio 3, x = 1,4. 
ra3oBraillOTOR: acoT - 23°C <T i <-3,7°C, 

X = 1,4; upodnanzpoBannoe conno, E= 20,3. 

C - pi /ph = 4,54, oTraunroe Teneaxe raaa 

B conne; p - Pi /Ph = 11,81, B conne Bce erne 

nmeeT mecro orphanioe TeMeurie rasa; 

raaa B conne, pi,-  Pi MOO(Pa6Onan Peaala); 
- Pi /ph =10,36, 6E30TphIBHOE Temerate 

EB)—coPnine/p
, h;:>25;41, .7 14.6e(33aonTypem.Bre Temenne rasa 

a 
a 

- 1,0 

0. 0,8 

% 0,4 

0 2 

3 3aeaa Ni 23 

32 	 A. limumatfuu 131,1COMMAX ucnburtanuil procemrtux 8euzarnema 

Hocaegyamglix aorolaaryparkaii aacjahraopos HRH Aasi apyrHx pa6omtx Tea He upo- 

BOJUIROCb. 
Ha (tar. 11 H 12 npeacTaaneHm xapaarepHcmum Anctqbynopon c aomlarrypa- 

Tamil 2 Hpa pa6oTe Ha Aayx paaaagmax raaax. I43 cpasHeHHa 3TH/C rpacjaaHos 

caegyer, 'ITO Amixtryaopm Taxa HoraDarypaima npu HpameHeHaa pa6cmax raaos 

c x ^ 1,3 moryT pa6oTaTs HpH MeHbIlIeM MHHHMHRIsHOM OTHODIeHHH pa60Iax gas-

zeHEir, qem lipa HpameneHHH p a6o ,Tax raaos c 1,22. OaHaao HpH 6e3oTpmaaom 

TerreHan B comae Bearrnma gameHan B nonocTH p b  6oairaue HpH pa6ogem Tune 

c x c•.,  1,3, =Lem c x L.-11,22. Ha clmar. 13-15 upeacTamerm cpaaHnTeaLume xapax-
-repacTama gaclabyaopon c KomliurypaHHeii 3 a.aft Tpex paaawnimx pa6oallx raaos. 

113 anaan3a 31'11X rpacl)nnon HCHO criegyez Aono.nuto upnmeca-reabHoepanalume 

xapaaTepacTax, nony4eruimx npn upHmeneinm Tpex paaammmx raaos. Hpli 

HCLIbITHEMMX anclaDyaopoa c HOH(forypatuteii 3 rlicTepeaHc xapaaTepacTau He Ha- 

6aloaaaca, ecau raa amen x (.2-2 1,22; (mem, ManbII3 racTepemic Ha5moTkaaca HpH 
1,3 H 6oabnioil rHeTepeaHc amen mecTo, Horaa ras Hmea x = 1,4. ,4a6134:1y- 

3opla C 3TOYI HoEalmryparklleki HmeloT 6oaarayio paaramy B axial:maw:Tax MHHHMaRb- 

max nycaoamx II pa6o=tax Aannennii rtpli HpfimeHeHaa Tpex pa6ormx raacia. 1Ipn 

6e30Tp3,IBHOM ucTequom H3 conaa narE6orree HH3H0e aaaaeHlle B HoaocTH 6biao 

aamepeno HpH acHmTarmax Ha aaoTe. Hpa HCIDITaHHH% Ha HpogyaTax paaao- 

aceffaa ognoitomnorierimoro TO11.1111B3 aanaeHHe B BbIXOT1HOM coaeHHH comaa H aaa- 

aeHHe B IIOJIOCTH 61,17114 
HpH6ali3mTeabrio paw-Hama, oArfaxo meacay HHMH HmeeTcH 

onpegeaemioe cooTHomerme, ampaatenHoe uepecegeHaem COOTBeTCTBylOIHHXRHHHil. 

3TO 06CTOHTeAbCTBO MOBIHO BHAeTb 
Ha d2Hr. 14. HpH He6oamaax nia-riennax OTH0- 

 1110HHH pi/ph, 06ecnermsaion•ax 6e3oTpmsHoe acTeaerme H3 comaa, oTHoraerrHe 

palPh mamma OTHOMOHHH p blp noAo6amil peayabTaT HHKOTAH He TwayriaacH 
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34 	 A. HAtumaquu eblcontraix ucnbimaMUu panemubtx aetteanze.aert 

npn HCILLITaHHHIC Ha gByx gpyrux raaax. Ha cpaimemm xapaxTepncTnx AnNay- 
3opos c Romlanrypanunmn 2 31 3 (Hanpnmep, clmr. 14 c elmr. 11 Hall 4)nr. 13 

c 4mr. 12) enegyeT, ITO gaff grff1c1y3opa c xon4mrypagneil 2 Tpe6yeTcH 3Hamuenb-
Ho 6onbmee oTHomenne gannennil npn 3anycxe, Rem Ann AncInDyaopa c Romtnry-
panneii 3, a Tome Tpe6yeTcH Hecitonbuo 6onbmee oTnomeHne pa6oRnx gaBnemili, 
Rem gaff NomfmrypaHnn 3, ROTH 3To BupanteHo He CHHILIHOM apno. 

PacnpegeneHme axcnepnmeHTanbabix 3HaRermil cTaTnReutoro gas nenna Bgoab 
xonTypa gmlnDyaopa c Rombnrypagneil 2 npnBegeHo Ha cluir. 17 g.TIR x = 1,22. 
PacupegeneHne cTaTnRecxnx garmennii Bgonb xonTypa giginfly3opa c Nombnry-

paHneki 3 g.TIFI X 1,22, x = 1,3 H X = 1,4 upnBegeno COOTBeTCTBeHHO Ha 

cDur. 18-20. Ha elmr. 6 npnBegena 3aBlICHMOCTI,  OTHODIeHIIHugorgageiirtortepe rmo- 

ro ceRennil gm1n1y3oport A/A a  OT nonomemm cegerum mkonb OCH gm1(1y3op a 2/D a . 

Bee DTH pacupegeneung gaBnenusi BAORB HoHTypa gm13(1yaopa exogma memgy 

COodi H nmemT Taxoli ne xapaxTep, Hax H paenpegenenne gaBneram BA0J1b KOH-

Typa gaegy3opa num gnallHgpnneexoli Tpy6m, npegeTanneanoe Ha (14r. 10. 
Bo ncex cayRanx 6e30TphIBHOPO TeRemm B tonne yRacTox, B RoTopom nponcxonnT 

6meTpoe Bo3pacT aline CT arlmecitoro HaBIleHHH, omen:wick' BHII3II0 noToxy HpB B03- 

pacrarum OTHOILIeHHH gaBnemaiI. CffeA0BaTeJIBHO, n0 mepe yBemimerrlin oTHoniebinn 

gumennil OT MIIHIIMaHLHOR BeJIHTI141111, neo6xognmoii gaff 3anycxa, Tpe6yeT-
ea Bee menbman Bennruma JlornRecxoe paambninnenne B o6paTHOM Hanpan-
nemin HHHBOTHIT H Bunogy, TITO nepexog x MHHIIMaHMILIM 3liarteugslm pa6o'iero 

gaBneuna B go:14y3opax co BTopoil ropnommoli CBH3aH C Bo3pacTaHnem 

OTHODIeHHH 	 3TOT BbIBOH HOHTBepHiHaeTCH 011bITHISMH gaHHIAMH, Hpeg- 

craagengtamli Ha clmr. 16. 143 rpa4nmoB, npnBegemaux Ha clOnr. 6, 17-20, cam-
gyeT, RTo BoecTanoBnenne cTaTnRecxoro gaBnemm BO BTopoil ropnomme gm1n1337- 

30p0B C Kombnrypanimmn 2 11 3 npn 3HarIeHHFIX p i lph, 6.711131(14X K MHHHMa.711,HOR 

pa6oRei3 ToRxe, goculraeT HpH6IIII3HTeabH0 65-80% OT oftgero BOCCTaHOBJICHHH 

CTaTIVIeCHOPO gaBnemm B giugly3ope. C gpyroil CTOH0111,1, 113 rpaelmxoB, 

geHEMIX Ha clonr. 17 n 18, Tpygno onpegennTb, noRemy y A1(1(1y3opos c Kombnry-

parmeil 3 OTHOTHeHHe nyexomax gm:mem:di MenbIIIe, qeM HRH HHCINDy3OHOB C KOH-

cfmryparknei 2. BO3MOHCHO, 'ITO B gnclxbyaope c xowlmryparmeil 2 nepeg BTopoil 
ropnommoid pacilonomena oonee cnamma cepwa ygapubix BOJIH, .1eM B glicI1(Dy-
3opax c Howlmryparmeil 3, cnegenmem Rero HBHJIIICb 6onbume noTepu nonHoro 

gaBnenim H yMeHbIlleHile 34:14leHTHBHOCTI1  gnitiebyaopa. BLIHTICHOHHIJO 3HaTleHWIL 

341(4eKTIIBIIOCTH HJIH paannRubix yenoBnii axcnepnmenToB npnBegeml B Ta6n. 2 H 3. 

ifonoyeitume.abubie ect.neuaeust o Oity60yeopax 
co emopoli eopaoeuumi 

JuaJuemp noaocmu Ou00y3opa 

HpH Beex HCHMTaBIDIX mogenn gm1(1y3opoB xpemumcb x gsnraTemo Tax, 
Rau noxa3aHo Ha dimr. la. Anima nonoczn gml4y3opa (DTOT pasmep roxa3an Ha 
1:11131'. 2) He H3MeIDIJIaCb BO BpeMH HCHbITaHliff. BTa IIOJIOCTb B mogenn gml4y3opa 

CJIyHUIT H.1111 TOM, TIT0611 110 BO3MOHCHOCTH 60Hee HOJIHO HMHTHp0BaTb HpeHH011a-

raembie yCJIOBHH MeHigy HHOCHOCTb10 BEIXOHHOr0 CerIeHHH COI:Ma 11 BROAHLIM Ce.le- 

rmem gill oyaopa ClICTeMbICOHJI0 — g1(1x1y3op B HaTypanbHym BennRamy. Hexo-
Topue none3Hme peaynbTaTu 6bIJIH nonyReHm npn HCH0J11330BaH1114 HOROCTII 

B gingy3ope. B eamom HaRane 6bum HGHbTTaabl gmgy3opm c xompnrypaHneii, 
He HMelOBABH HOJIOCTH, T. e. gJIH RH% D b = D a . 3T34 HCHI1TaHHH noxa3ann, 'iTO 

HOTOH B COMM HmeeT cnnbayio Tengenwilo x oTpuBy B o6nacut Ha Buxoge 113 

comm., game man gm1()y3op 6bla 3anymell. 3T0 sonenne nHorga Ha6moganocb 
Bait gaff grainDy3opos Tuna nnarampnReenoii Tpy6u, Boum D b /D a= 1, 

Tax H gag glicIn1y3opos co BTopoil ropnommoii. Hammne HOTIOCTH c D b >Da  

yczpaimeT 3TO mmenne. Bbino uposegeno He6onbmoe Rncao IICIIbITaHHII gncpc1)y- 
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aopoB c KOHCI)HrypalHIHMH 2 II 3, HMe10111XX yMeHLBSeHHIa gnaMeTp nonoem 
(oTHomeHne D h lDa  = 1,065 BmecTo 	 yxa3abrHoll Ha 4mr. 2). Anfma. 
110KOCTII npn DTHX HCHLITaHHHR He memumeb. PeayabTaTu ncnbualmlI noxaam-

BamT, TITO y mgx13y3opos c HoHcimrypagmamn 2 n 3 HpH X 1,22 MHHIIMaJIMI0e 

oTHomenne pa6o'inx gaBnermilHemnoroymeHbninnocb, ogliaxo yCTIOBIlfl aanyexa 
He n3MeHHJIHCL. 

BxoOnau =Lamb 3u096yaopa 

BLUM nposegems )10HOJIHHTeKbHble HCH1ITaH1151 gu4x1)y3opoB c KoHcIntrypa-
1113FIMH 2 H 3, BO spew" HOTOpbLX H3MeHHJIIICb BeJIWTHHIS yrna 0 H g.1111Ha 

CeltHHH, paenonommmoiI nepeg BTopoil ropnomumii: 
1. HenuTurne gn0y3opa c HoH4mryparmeil 2 c yrnom 0= 5°. 
2. HenbiTaHne gr4x1)yaopa C RowYpnrypaHneil 3 c yrnom 0= 7°. 
3. HenuTaHne gnc1(1y3opa c xo4nrypagnei3 3 6e3 nnamigpnReexoli 

CeHHHH C yPHOM a = 0 = 5° (Bxognan RacTb HBJIHeTCB Henpephiamffm KoHycom). 
HpH 3THX IICHIATaHHFIX 6xmo HCHOJIL30BaHO xax OHHOKOMHOHeHTH0e, Tax H gByx-
HOMn0HeHTHOe TOIIJIHBO. 

BCHEITaHHH 1 npn x 	1,3 ;man He6onbmoe n3MeHeHHe xapaxTepneTnx npn 
0 = 5° no cpasHemuo C 0 = 3° . HonaTairmn 2 n 3 noxa3ann He6onbume yarmie-

Erne pa6ormx yeammil npn 1,3 3a CrleT 3T132C H3MeHeHHil, mmaxo ppm 

x c•-_,  1,22 Ha6amganocs He yaruneHne, a game yxygniefrne xapaxTepncTim. 
Bun cgenaH Bbmog, 'ITO 3ameTHoe yap:Lulea -He xapaxTepncuut, ocoommo ycnonnil 
aanyota, gaff gmlx1)y3opon c KoH4Baryparkneft 3 no cpmmemuo C gmb()y3opamn 
c xoHcInfrypannell 2 B113BaHO coBoxyrmum yxoponeHnem mumngpnRecitoil RacTm 

n3menennem yrna 0 OT 3 go 5° , no He xammam WHIM H3MeHeHHeM B OTAeHbHOCTH. 

A11CIX1y3OH C Hompnryparmeil 3, npegeTaBnenma Ha 4mr. 2, 6aui Bm6pall B Harm- 

CTBe OHTHMaJILHOPO npn HCIILITaTISISIX Ha HByXHOMII0HelITHOM TOHJIHBe (X CL•_-' 1,22). 

37  2°4 pacmeopa u ornuoutenue nAoucaoeti 0o3ercoemi uacniu 

Bo pen ncmaTannil ITHMeHHJIHCB 1100TiepegH0 HeCHOJILHO gO3ByKOBLIX 

A1144y30p0B, HMe1031134% pa3anRaym xorxmrypamno, ogitaxo 3amenuaxpa3awrnii 
B xapaxTepncTnxax He Ha6moganocb. Bce 3T11 IICHIATaHHH Hp0BOAIIJIHCE npn BeHH -

T111310 LIM= 10. CJIegyeT 3aMeTIITI., 'ITO CHCTeMaT1HleCH11% HCHISTaHHA HO onpe-
genemuo mamma — yrna nonypacTflopa 14J111 OTHOIlleHHH bulomagell A o lA d  
AO3ByICOBOr0 gnc4yaopa Ha xapaxTepncnum mAn1y3opa He 11130B0g14JI0C6. B03- 

 MACHO, .ITO JSJ lI 3HaTIeHlIft L/D'A < 8 yron nonypacTBopa II oTnoramme nnomageil 
go3ByxoBoro gw14y3opa HMeIOT 6onbmoe 3HaReHne. 

ilumepea.4 epeatenu3 

Hpn 	 H3444y30p0B CO BTopoil ropnommoii 66ino o6HapymeHo 
13JIHHHHe mnepBana Bpemerm Ha mmmmanbable nycxoBbie H mminmaamme pa6o-

'me  oco6eHno npn x ^ 1,3. IlpnBegemame paHee .nycxoBme 
xapaxTepnenum nonyRema gni" BpeMeHH 3anycxa 5 ceii IIJIH meHee. 3To noTpe6- 
Hoe spew' gam 3anyexa H3amepneTen OT HaRana o6pa3oBabauf noToxa ra3a go mo-
meHTa, Korga B tonne yeTanaBammeTeB 6e3oTpbmHoe TeReHne. YeTaHOBIleHO, 'ITO 

oTHomenne gait:mania, Tpe6yeMoe ;Ian 3auyexa, MOMIHO aameTHo s  ymenbumn, gJH 

Beex xoncInarypannii gmIn1y3opoB npn LIM = 10 n x = 1,3, man nmeeTcB B03-  

moamocTb yBenwmTb Bpemn aanycxa. Ilpn yBemaRennx Bpemenn aanyom OT 5 
go 30 cell.. Bean-Tana p i /ph, Heo6xognmasi gag 3anyclia, COOTBeTCTBeHHO ymeHb-

maeTcH Ha Bean-Rimy 10-13%. Mmanmanbuan Bearmiga pa6oRero garineHnH, 
npnBegelman B garmoil cTaTbe, 6mna I:map:fella noeTeneHnum ymenbmeHnem 
OTHODIeHHH p i /ph OT 3HaRemm, Heo6xognmoro gJIH 3anyexa. Bananne BpeMeHn 

3* 
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36 	 A. Ilmumaifuu auconalux ucnbunawuit pax :67773461,x aeuaameneti 

Ha mininmaabHoe pa6ortee am:inutile CTSHOBHTCH 3aaIeTHbIM, ecrn ymeamnenne 

aaHaennn OT 3Haaenvin, coonteTcTsporgero 3anycxy, Hp0H3BOATITCH 6bICTp0, T. e. 

3a spew' HopHaim 2-3 cen. IIpH 6bicTpom ymeHmseanit ornorneHna gamenlift 
miummaablioe pa6ortee aanaeHne yHenkrammeTcH Ha 5-6%. 

YnaaaHHoe BRHHHHe HHTepHana HpemeHn insaneTda maamm B cayaae HCILIATB-

HHA Ha aByXHOMHOHeHTHOM TOTIRHBe H HOrITH He3aMeTHO upn HCHEITHHHHX Ha aaoTe. 

Hoae3Hoe BRHHHHe BpeMenu aanycxa Ha nycRoBble xapaxTeplicTnun He pexo-

meHayeTcH HCH0Rb3OBBTI,  npn xcecTpynponannn HaTypnbtx ancloctly3opos Ann 
paReTtmx ganraTeaeft, Tax xax paneTEnaft aintraTeas momeT He Hugepatam 
peamm pa6ona, upvt noTopom aameabnoe Hpemn HMeeT mecTo oTp&HHoe TeaeaHe 

B comae. C apyroft CT0p0HbI, W151 noayaeffun MaRCHMaRbHIAX peayabTaTos npn 

npHmeHemakt gk4jni1y3oport co HTopoft TOpROBHHOil He06X0RHMO, aTo6bt ymeHbme-

HIte ganaeHHH OT nycnoHoro peamma x pa6oaemy coHeptHaaoch npll6an3HTenblio 

He menee 5 ceu. 

Tenitoo6raen 

BO BCCX HCHLITSHHAX, B noTopmx HC110.71b30BBRHCE,  npogyKrbt pa3aosxeukta 

rliapa3nna HRH npogyxmt cropaHnn rHapaatana B aeTupexonktcH a3oTa, He onpe-

aeJIHJIHCb ygeammte Tomolade IIOTOKH HRH R03NCIH1114eHT1,1 TenaooTganli co CTO-

pouII ra3a. CaegyeT OTMeTBTL, aT0 B o6onx cayaanx Tenao nepeganaaocbOT ra3a 

K cTeuxe graglyaopa. B HpOTHBOHORONMOCTb 3Tomy npH HCIMITSHMIX Ha a3OTe 

Tenn° nepeaaHaaoch OT CTeHRH K racy. 
Hpn ncumanfistx Ha oanottomnortenTHom ToHaHHe cennun He oxaantgaalich, 

H npo6aem, cHn3anntax C oxaanctemlem, He Homuntaao. Clartaxo B amixDy3opax 
co HTopoft ropaoHnHoft moryT 11011BHTIDCH 06.11aCTH C BLICORHM11 MeCTHLIMH yaeab-

HIAMH TeHROBblIVIll HOTORBMH, TO BCHO BHRHO HS HCHblTaHltit Ha asyxitomnonenT-

HOM TOHRHBe. CyritecTHoHanne o6aacTeft C BESCORHM11 mecTnunn ygeabHumn Ten-

HOBLIMH HOTORBMH MORCeT 611Tb 067,HCHeHO H3aHmoaeficTrinem yaapHofi B0.11Hia 

C norpaHnallum caoem HRH, B nexoTopbtx cayaanx, HaannHem oceBMx 3a3opoH 

menigy GNU:1135,1MR B67114311 RpHTHrieCRHX ca.:tette". Hpn OTplABHOM Teaernin B conae 

HMeRIE mecTo uporapm CTeHOH °ROJO Hxoga BO HTopyto ropaoHmay. Hpn HeROTO-

pba HCEITITBEHJIX Ha6aloaaaca neperpeB CTeHOR B BI,IX0)1HOPL aacTH HTopoit rop-

J10BIIHIA HRH °KOJI° Hxoaa B ao3Hyrunto1T antgyaop. 3a nctunoaennem caraan 
11e06bP1110 BEICOKHX MeCTHLIX ypkeRMITAX TeTIROBLIX HOTOROB, oxaamaertne npn 

nomoutit cTpyft, Troxa3aHnoe Ha 4uir. 5, oxa3aaocb OrleHb 3c13cDexTninHam, ecan 
o6ecneaRHaeTcH pasHomepHoe pacupe;_teaenne cTpyft. Hecitoabno cent :wit co BTO-

pLImff ropaoHnHamn gE4D4y3opa 6Liill H3TOTOBneHLI C ROJIblkeBLIMIL py6anntamn 

oxaanigeHHH, ARA Toro 1To6bt BISHCHHTb BO3MCORHOCTL oxaanigenHH nTopoft 

ropaoHnnu antgy3opa npn nomonnt upEtHygHTeabHoro noToxa BOWS. flpH STFIX 

HCIMITallHfIX HnxpeHoe aBHMeHlle oxaantaatolgeft BOAbI aocTnraaoct, HameHenHem 

mecTonoaoatenlin HX0J.111b1X 1I staxoantax oTHepcTHfi, 5aarogapn qemy gocTnra-
aocH annmeHHe noToxa B py6aTaxe oxaamgemin no nacaTeabHoft Han Ho cnnpa-
JIH. Kau cnoco6 oxaaKtemin Hpn nomoinn cTpyii, Tax H cnoco6 oxaantaenuft 

niapxyanpytontsm noToxom o6ecneaHHaalt aocTaToanoe oxaantgeHne. BOMA:1111H 

qacTb npo6nem, cHn3aHruax c mecTfthimneperpeHom cTenox, oTnaaaaa, xoraa oTcyT-
cutosaan ocertme 3a3opat mentay cmellanamn aacTnmn aingy3opa. 

lionumecaue conita 

BIGHT nponeaeHm uduTATaaHB al144y30p0B, Hmetonntx noHfHrypa111H 2 H 3, 

C ROHW1eCRHMH conaamli, cTeneHb reomeTpnaecnoro pact:impel:ma noToptax paHHa 

20,3. HpH STHX HCHETTBHHHX IlpvimensinocL TORE.40 pa6oaee Teao c x 1,22. 

PeayRbTaTIA, noaraeHabte HpH STHX HCHLITBHHHX, npnBegenia B Ta6a. 2. Hpn 

npftmeHernTH ROHHTleCHHX conea xapaxTepHeTHRH an4lx4y3opos c nolninitrypagueft 2 
xyate. Ognaxo xapaxTepHcTknort an0y3opors c nowintrypanneft 3 6bIJIH 
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TIpH6J111311TeRbH0  OAHHSROBIS Hatt aJI51 ROHTPleCRHX, Tax H gaff npolintanposanatax 

conea. Han H npegnonaranocb, OTHODIeHHe cTaTnaecnoro gaHaenna B HuxottHom 

ceaeHHH conaa, aamepeHHoro Ha CTeHHe, x aTmoc43epHomy p I „ph  Ann nounaecxoro 

conaa &Lao menbute, 'ieM gag npollatanposaaHoro. 
OTHomenne am:men-rut B IIOJIOCTH H aTmouDepHomy p b /ph 6buto Hemnoro 60a1-

me 

 

B cayaae xonnaecnoro collaa, 'TeM B caycae npotintallpottaHHoro. 

BC110.71202aMe ✓ blible memoobi y ✓ rtutenua nycnocbtx u pa6omux 

xapaumepucmun Ou00y3opoo co omopou 2op.ttoeuumi 

licnremartua, e Nomopux d✓ a .ayaucezo aanycsa atax✓ on. U3 du0y6yaope npouaeo0u.aca 

a eamyyoutyla ameepy 

BIAR11 nposeaeHm nenuTanna c npHmeHemtem HanyymHoft xamepm, npHcoegH -

Henna R BLIXOAHOMy ceaertuto allel4y3opa. B nycxoHoft nepnog BbIXROIHITA0 rant 

asuraTean moraH 11BOX0)1HT 13 rfepe3 atni14rpy3op B Hanyymnyto xamepy. 3T11 HCHbl-

Ta111451 111:10BANAHRHCb A.T151 Toro, aTo6m onpegenHTH, ymenbutaeT RH ripumenenHe 

9 

413 H r. 21. CxeMa yurartomai coma° — gfiegyaop — BaxyymitaB xamepa. 
1 — Banyymnan xamepa; 2 — BTopaa ropnonnna; 3 — noTon; 4 — conno; I — AHCIUDY301); 

6 — AoanyHoBan gacTs nottbyaopa; 7 — xnanan; 8 — naxyyannall name; 
9 — oT6pacmnalonlanca aacnonna. 

HanyymHoil xamepu npu 3allycite CHCTelV111 paKeTHLIH gintraTeab — anNoy3op 

MIITHIMBRbIfy10  HeanaHny noaHoro gaBRefIlIn HO cpannemno c 3anycxom 6e3 npll-

mei:realm Hanyymnoi xamepm. 
14CHLITallH11 C HaxyymHoft xamepoft Hp0113BOAHRHCb Ha an0y3opax C RO11- 

 4coryparkHeft 2 c Koponcoft ao3HyxoHoft riaCTWO npn D ollA = 1,422 nx N 1,3. 

Bauni HCHbITaHM Hanyymume 'camellia c Asymff pa3anaHLunit o6T,emamn: HoMnHaJI1-

HUi 06'beM ORHOR panel' 0,11 .x3 , apyroft — 1,4 .70. Ha tintr. 21 noxa3ana cxema 
pacnagonzennn ncrtuTaTeabHon ycTanomm. Hepeg Haaaaom HCHESTBHHii oTHep-

CTIle 3aaHeft CTeHKM HanyymHoft Hameln,' 3axpbusaaocb aento oT6pachmaemoti 

3acaoratoft, HOCJI0 aero 143 cHcTemm oTcacmHaacH Bo3pyx ao aagaHnoil Heanannbl 
pa3penteHHH. Hpn o6pa3oHannn ra3oHoro noToxa Hanyymnatt xamepa HaammeT 

HallORHHTLCH ra3om, aaHaenne B Reg Ho3pacTaeT ao aTmoccDepHoro, H no gaHae-

'mem ra3a sac.gouna oT6pacmaeTcH. Bo Hpema HOBEHIleHHH ;cannel:Han B Baxyym-

awl xamepe ao momeHTa oT6pachthanym aacaonlin HanyymHan xamepa HHaneTca 
HcnomoraTeabHoft yeTanotatoft upn 3artycxe. Hocae oT6pachmaran 3acaionitm 

Baxyymnas1 xamepa 6e3aencTsyeT It He BRHHeT Ha xapaxTepncTnxn avtcpeDy3opa. 

B cayaae, Koraa Hanyymnaa xamepa He npHmeHHaacb, MH11HMBRI.Hble Tpe6ye-

MbIe Hprt aanycxe Be.TIWTHELLI onion:ten-RH ganIteHilit p i /ph 0)11103113.q110 CB11- 

3aHla C Heanamaofi OTHOHICHHB eTaTRaecxRx aaHaennft BO BXORHOM H BbIXOAHONI 

ceaeullnx gil4Jsc y3opa p b 1p, = p b lp h • ECIIH BO Hpemn nepexoaHoro nponecca 

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



Dd* 	G P  
I 

DE  

38 	 A. limumatfuu e bacomwbax ucnbunarcuii panemnbtx ameanzeneei 

npH sanycxe c nomonksio Baxyymnoti xamepm gameHHe oxpyataiorneil cpegm 
B o6JIaCTH Bsixognoro ow:Leman an44y3opa HOHEUHBOTCJI, TO B DTOM caygae 

Po = PT <Ph. ;4i:taws:He B nonocTH gracjxDysopa mut 3TOM Taxme nonlincaeTcH, 

Tax ',ITO pb < Po  H oTHomeHne gamnemail B giu-IN4lY 30Pe Pb/P0 ocTaeTcH HpH6JIH-
311TeRLHO Talcum me, Kart npn IICIIEITaHHHx 6e3 Baxyymadi xamepm. CTaTnnecxoe 
gaBnenHe B Bmxognom cegeHHH conna Taxsice ymensnmeTcH, Tax xax ono CBH3HHO 

C HasaeaFtem B HOJIOCTH gpl(Ayllopaph. IloaTomy gaff sa,gaimoro °TRW:1101MB gas-
neHurt B tonne palp z , oupegenHemoro cTeneHmo reomeTpageocoro pm:I:weans 
conna, MHHIIMaJIbH00 nycRoBoe HOJIHOO gaBnenlie g0JUISHO Taxate yMellb111HTbCH• 

Apyr1mi4 CJI0Bamli, HpHmeHenHe Baxyymnon xamepm llossonneT Hp0H3BOJAHT11 

3anycx gH4HDy3opa npH meHsmem anageHHH oTHomeHHH gaBneunii p i lp h , -gem 
upn sanycxe Na Baxyymaoil xamepm. 3014011THBHOCTIa npnmeueHHH BaxyymHoil 
namepm, no-BHAHmomy, 33BISCHT OT CHOpOCTH H3MOHOHHII 110 Bpemema gaBneHHH 
B BsixogHom ce ,leHHH ginjx17y3opa p a  H cTaTEmecxoro AaBaelllift B BaKyyMHOH xame-
pe pT . ECJIH DTH CHOpOCTH CnnmxoM Benxam 11 I1asnernie B Baxyymnoil xamepe B03-  

pacTaeT CJIHDIHOM 61icTpo, TO B03MOHIHO, ‘ITO npH 6onee 11113KOM IIyCKOBOM JJaBJIe-
HHH come He yeTaHOMITCH 6eaoTpuBnoe Terienlie. aTH Benl1IIHbI JJO HeKOTO-

JJOS  moryT peryaHpoBaTbcH BenugHHoil o6sema BaxyymHoff xamepm 
H na,taamioci Beginnuoift ,gaBneuna B Baxyymnoia xamepe, nonygennoro nyTeM 
pa3pencenan. 

Ta6nuifa 5 

Hamarnnue peayaaraml, nonriemable upH 3anycBe IlittiNkaopa 
c RoutHrypawiell 2 c np0mertenuem Batcyymuort xamepm 

npotpumapoBartHoe couno, a=20,3) 

BaRyymaaa 
Ramepa OT- 
eyTeTmeana 

He6onemaft 
BaRyyoniaa 

Ramepa 

Sonmaaa 
BaRyymnan 

Ramepa 

VT/AA, e.u3 /e.u2  0 74 200 927 000 

OIHOCHTeJibROB 	nagaffE,Roe 	game- 
rule 	(paapesitemae) 	B 	ealtyymHoii 
xamepe Pt/Ph 

— 0,045 0,480 

MiamiansHoe outomerme gamaefottii 15,7 14,5 12,1 

Pt/Ph apct aartycHe 

B Ta6n. 5 npHBegeHm nanarinme pesynsTaTm, lloaygernmie npn licrtmTaHitsix 

c upilmelleriliem gByx ynomnnyrmx flume BaxyyMHmx xamep. 113 alianHsa npnBe-
gennsix pe3yabTaTOB nerxo sameTHTE, vro He6o.assaan BaxyymHan xamepa 
IlpHBOIIIIT x 1103HVIIITOJIbHOMy '0HIM-CO=110 IlyCHOBoro gannenHa, a 6onsman Baxy-
ymHam xamepa cynkeeTBenno noHmxaeT nycxonoe aaaaealle. 8T11 Barzyymiabre xame-
pm JJnn HaTypHLIx glx14y3opos AOJIHIHEIHMOTI,  OrleHb 6onLIIIHe pa3mepm, 11 COMBH-

TeBb110, 6yrkyT nH OH11 npaxurraisi. HOHEITIM ynyTiIIt11Tb nycxoBme xapaxTepHeTH-
H11 nexoTopmx Howtorypagiliii gn4Bloy3opos nyTem yeTaHOBKH OT6paCIABB101110IICJI 

sacnollxn Ha camom gtacDcbyaope n coagaHHem upegBapHTensnoro paapemenHx 
B cncTeme 0011210 — gneD(Dysop He HpHBOAHREI K HOHHHICHHIO HyCHOBOTO gansenna, 
Tax Halt cam gmbelaysop He Omen gocTaTo,moro ;_Jag nor's o6sema. HaHnycmHe 
pesynsTaTm, noarienume npli IICHLITHICEIHX C 6onsmoil Baxyymuoti xamepon, 
npnBegeHm B TH6JI. 3 n npegcTaBnenst Ha cftlIr. 7. 

aircnepuatenmat c aorcenqueii KoAbrleeou cmpyth emopwutozo zaaa, 
nodaecie.moco a catxooltoe ce'eeuue ao3eyKoeozo au0Oyaopa 

BLIJIa npegIIpiHSITa n0RbITI13 yny1IHHTb 'tax nye xoBsie, Tax II pa6aque xapax-

TeplICTHRH gucinDysopon c xowinirypagneil 2 c 'roman:km° Roaarkeaoii aateagua 

Ilccrteaoealtue ebtxnonwbtx 8ug5Oysopoe  Saw paxemmu  a eucameneti 

a3oTom, nonaBaemmm nog BbICOKIIM Aasaeanem B abnoTkaoe Germane Aciaayitosoro 

,ilmeMayaopa. Cxema Taxa.' HcmaTaTensHon yeTaHowtH noxaaaHa Ha clmr. 22. A30T 

asoganca =lepe3 aoatakenoe 3Byaoaoe corm°, H cmecs nepskyilloro rasa — B 

Ham Cay'ae apoTkyaros pa3aoaceaa1 raApantria — H BTopirmoro ran nonagaaa 

B 
cmecHrensnyio Tpy6y H ganee Bm6pacsnsaaacs B aTmoccpepy. °Taut:Emilie 

BecoBoro cexyagnoro pacxoga BTopwcnoro ra3a x Beconomy cexyligHomy pacxogy 
nepnn'onoro rasa Ha Hmeernemcg o6opygoBaHHH morno H3MOIDITLCH OT 0 H JJO 

— 4,5. 
npHmeneHHH smexTopa CHOpOCTb 	 BbIXHOHHISIC ra3oB H3 gix0 

1414 	
y-- 

sopa noamomeTcH 3a cneT aaceRtWH BTOpWIHbIM rasom, no 	mepe B6aH3H 

H r. 22. Cxema yczanoexia gcagyaopa c Roacjnirypaiweiti 2, iipitccroco6aeR- 
ooro x a:item:mix oTopwonam raaou gepea lioarrateepo sem, B mixoguom 

CeBeE0111 I103ByKOBOr0 macD4Tyaope. 

GS – reropfmteiff 110T01{, raaoo6paaRbitt 	Op — nepexquein 110T01{, npoaywroi 
paanoaceRRR rmapaasaa. 

— cmecRTeneliaa Tpy6a; cp = 6, 5°; Do1D,4 = 1,358; DE/Do = 1,012; 

LE/DE = 4,16 (ocTanomae paameper amcbcpyaoPa 'ramie ace, Rat( Ha cDmr. 2). 

cranial( gacloc4)y3opa, B pe3yabrare =taro ruamaaeTca craraugecaoe Aanaearie B BM-

xoAnom cagernm gwixbysopa. B 3Tom car me, Tax ace xax H npH paccmoTpearm 

npnmeHeman Baxyymnon xamepsi upH sanycxe giuMoysopa, allanorariamma ap-

rymearama moamo noaa3arL, noTpe6Hoe MHHHMHJILHOO 3HanenHe oTsorne-

HUH AaBgeHHH npn sanycxe AOJDRIEW yMeRTAIDITE.C51 Bcnegcnme nompaeliaa 

gasaeinita B oapyacamaleil cpeire HRH gaBaeHHH B maxogHom ce‘ieHHH gHeIxDysopa. 
Ecau nogaga BTopHrmoro rasa npogomxaeTcH H Bo Bpemn pa6OTbI gwileDysopa, 

TO MilanManbxoe anarienste oTHomerma pa6omax gaBnenuii goancao Taaate 

ymeaLmarbc31. 
Bb1210 yeTaHortneno, RTO xorga HcTe4ealle BTopirmoro rasa awl -Rua:foes p aHb-

me ncTerienHa nepsHrmoro rasa, TO gHccl:Iyaop He sanycxancx, Ho3Tomy Heo6xo-
Ammo, vroom noTox repBH.LHoro rasa HaIHHanCSI nepeg 3anycxom satexTopa. 
amexTop He yarn:nag nycxoBme xapaxTepHoTHHH gRegyaopa, HO noarieHo 3na-

runensHoe HOHHHC011110 oTHoniernin pa6o1IIx gaBaewatt npn 6onsuifix Becomax 

cexyagamx pacxoaax Bropmmoro rasa. - 'Ha dimr. 23 ?Awl rpacDHR 3aBlICHMOCTIt 

minmmantaioro OTHOHIBHHH pa6o'mx gaBneHlin OT BOJIHRHHb1 cexyngHoro Beconoro 
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8,00 
	05 	10 	15 2,0 2,5 30 35 40 4,5 5,0 

Omeowenue ceirynarrozo pacxoaa 81170PUgHOZO la30 
K cexpidnomy pacxoay nepeuqmozo 20312 GS/ Gp 

0 

0 

40 	 A. Hmumaquu ebzconsubzx ucnbunartua panemnbtx 8eu2ame.aeti 

pacxoga BToptanlloro ra3a.HaHayrnime pe3yabTaTar, nogyHernme HpH HCHISTaIIIIHX7 

Tamike npllBegemA B Ta6g. 3. GI-le/Ayer OTMeTIITb, 'ITO ANSI 11031yHOHHH aTIIX pe-

3YabTaTOB noTpe6oBagal HOB0J113110 6o nbraoil cexyagmAii BecoBoli pacxog BTO-
pmmoro ram. liCHLITaH1111, uposegemime npu oTHallemmx A111111131 cmecHTenb-

Holt Tpy6M x eegliameTpy L E/DE  = 6; 8,1; 10,1 H 11,3, He oxa3a2n B.1111511111H rta 

pe3yabTaTbI. 
E03MOHMO, 'ITO aacexTop, pacnogollwHablli B 0631aCTH BIAXOHHOPO cegemui 

imel4y3op a , He cII0C06eH 	 nycHOBbie x ap a KT epn CTIIR11 XIIHIN4y3op a 

HO czegyionkeit HpI4H1311e. ECJIH HO HaH011-311160 11pHHHHe BO Bpema HeyczalloBHB-

meroca pextrima HpH nycxe B )103ByHOBOM glleIn4)y3ope npoHcxogHT OTp1.113 noToxa, 

TO Hypo oTopBarimeinica cllyTHoil cTpyll Bp/I JIH MOSHeT 6bITb yucopeno 
a3OTOM IIO Taxomy cnoco6y. 11 03TOMY 6bia aconcTpyHpoBaH gpyroit Till allkexTopa, 
RoTop/Aft 1103BOJIHJI BbISICHHT13 BO3MOHCHOCTb BBeHel1H51 BToparmoro ra3a He BHOJII. 

CTeHIC11 gllMayaopa, a B Hgpo1101)BITHHOPO HoToxa. B 3TOM caytwe 37aemloa a3OTOM 

H r. 23. BaHHHHe ameHrum aaoTom B HarcogHom ceHeram gncpc19373opa 
Ha pa6oHHe xapawrepacTHHH HH4nDy3opa c HomfmryparkHeft 2. 

Ta30131aft TIOT011: ripo,uxTbi pa3nonceionl Tilapa311Ha, Ti — 900°C, 	1,3. 
BTOpilallE32 raeosbia ROTOR: a30T, 	— 6°C, x = 1,4; npoitliaxposamioe corm, 

e = 20,3. amewrop He Emma Ea mximmaniaroe wycKosoe gasaeuxe. 

ocyrnecTBaHnacb C nomonkmo genTpa.m.11oro o6Texaemoro Tega, pacno.aoweil- 
Horo B BLIXOHHOM ce-cerifill go3ByKoBoro Aiztcbcpyaopa. HpHmellelllle 3T0t0 3Hwx- 
Topa npn llcriTATamm gi/(1)41y3opa c. xolleintrypagHell 3 H llpH pa6oHem ra3e c 

c x L

- ,

-2 1,3 He yarnnllgo H He yxygnmao xax nycicoBbie, Tax H pa6orme xapaxTe- 
plicnutin gm4xioy3opa. K coaiagemno, DTOT amexTop HH pa3y He HCHO.T11.30BaJICH 

npll IICTILITaHHHX gr44y3opos c xonclarypanHell 2. 
ELM HaroToBnell euie ogitH Dacerrop, C nomonkmo RoToporo atognacH ra3o-

o6pa3mAll a3OT Hepea TionakeBoe csepx3ByxoBoe COIIJIO B nepurrabitt HOTOH. 

B cerreHHH, pacllogallenllom B6.71H331 Bbixoglloro cerreHHH conga. Ogriaxo ero npll-
meHefille 6/Ago 6e3ycnenimam. Ambetryaop He 3anycxaacH ne3a3HcHmo OT BUIHHIIHT.1 

BeCOBOtO cacymmoro pacxaka BTOpHHHOPO ra3a n OT Toro, B Raxoe BpemH Hpll 
au/yaw Harmnag pa6oTaTb ancexTop, go Han Hoc.ge Harmaa ncTerwHHH neparl-
Horo Horoxa. 3TOT 33ECKTOp HpnmenancH llpH IICHLITaH1111 gHeRly3opa c HOHC1111-  

ryparkoeti 2 llpH x 

- 

^ 1,3. 
l'a3oo6pa3ublli a3OT C TemnepaTypoil TopmolltemtH T t  = — 6°  C HmeeT A0B0J1b-

HO BbICO1illtimogexygHplluit BOG H He coscem upnrogeH gag 3HieltIOTH HpogylkToB, 

paanollkeHHH rmkpauma. OgHaxo OH ygo6en TeM, 'ITO Bcerga HmeeTcH B Haanqull 

licenedoeanue ObtX110711MIX 8u095yaopoe 8nn panemnbax aeueamenxii 

Oncnepu.hteumbt c npumenenuem. onwoca nepswenazo za30 

66.21I3U esoaa eb emopro zopitoeuny 

TeopeTHHeam maxim HOH11311TL mHHHmanbnoe pa6o'iee gaBnenHe npHmelle -

Tmem 1 i4lgy3opa co BTopoll ropHominoil, ecall ngonkagb cerwmTH BTopoll ropao-
B141113I akenaTb mammal, Hem Tpe6yeTcH gm/ 3anyclia. gmixity3opa. 0,4H11113 are-

co6oB BbITIOJIHOIIHR 
noro npegnogoHkemm 3axmoHaeTcH B upHmellemm Ancjacloy3opa 

C perygHpyemoii 11310111aAblO nollepamoro Cer1811Hfi BTopoit POPEOBIIHLI. ripmie-

Hame ocecummeTpmmoro gm4y3opa C perynHpyemoii natrarkagbio BTopoll rop-

a013111MITpe6yeT 3Har114TCJILTIOVE H3o6peTaTeabHOCTII. ECJ1H Hcllogb3yeTcH nogBmx -

Hoe TkellTpanbaoe TeJ10, TO BO3HIlltalOT 3aTpy1 nemTH C oxgaackeHnem. BTopoit 

meTog partemTH 3Tai npo6gemm 3axm0tweTcH B TOM, 'ITO llpHmermeTcH 1 n4H13y3op 

C mellbmeit unonkagwo BTopai ropnormilbl, Hera 110380315110T orpallwrieHHH HpH 

aanycxe, H aanyacaToT gmixity3op C HOMOIHb10 BcnomoraTenbllux cpegcTB. B pa6o-

Tax [8] H [91 yika3anbi cpegcTBa gag ripaxTHHeatoro ocynkecTBneHHH 3Toro 

meToga, xoTop/All 6bla llpHHHT B 3THX IICHLSTaHlIfIX. Bo ispema HeycraHomunnerocH 

nycxoBoro peaknma 11p0H3BOHHJICH OTCOC ra3a B cerwHHH, pacnonomenHora nepeg 

BTopoil ropaom/Holl, Hepea xonblleByTo oTcactwaTornylo illenb. CnegoBaTenua, 

113 
1W 4Jy3opa oTcacbmaacki neparrnuall ra3, xoTopmit 3aTem nocTynan B Baxyym-

Hylo xamepy• BaxyymHaH xamepa gonama HmeTb gocTaTormo 6ogbactit o6sem 

j1 If Toro, r/To6b/ gHegy3op cmor 3allyCTIITIDCH, npeacge 'IeM gaBgenne B BaxyyM-

HOII  
cTaneT paamm gaBgeHmo Ha cTenxe gmlx13y3opa B Gamma/ °Hog° 

oTcacbmaToraell nkeam. E3111HHHC oTcacbmamTH HJIH oT6opa maccu ra3a npkt 3any -

ake 3axmormeTcH B ymeHbmenall BecoBoro cexynglloro pacxoga Hepe3 eguni/TY 
Haw:Rama nollepermoro cerwmTH Top/Tama/A gillgy3opa, 6narogapa Hemy 3144OH-

THBHaff 11310BIa.Hb BTopoii TOP310BITHIS 6ogane ee reomeTplirwatoit Benr/ramd. 
Ha cl)Hr. 24,a H3o6pallkena cxema gml4y3opa, Hmatunero Roncintryparkmo 

3A, xoTopax oTammeTal OT gnOyaopa c xmoinTryparklleit 3 TOJIbH0 TeM, 'ITO y He-

ro nnonkagb nonepermoro cerwHHH Top/Tonna/A ymenalleHa Ha 12,1%, yBeakaella 
cTellellb reomeTpHriecxoro cyakauTH C 1,545 go 1,758 n HmeeTcH xonblleBaa oTca-

CLIBalOIHail THeab, pacllogollteHllan Hellocpegcntenno nepeg BTopoil Top/Tom/Twit 

nepnemmxygHpHo OCH ur4xily3opa. Kpa1I nkenH, pacnonollwanblli BHH3 IIO noToxy, 

HaX0):114TCH B ceHemm, cooTaucTrtylonlem = 1,545, T. C. crenelill reomeTpurw -

acoro CyHOHH11 g/Td4)y3opa c xoncinTryparkHell 3. RomnoHomta yCTaHOBKII gag 
cxemaTHHeatH npegeTaB.gena Ha ctiHr. 24,6. Bo31 yx OTCacbIBanc 11 

 H3 
Baxyymlloit EamepmButyymmAm Hacocom go neo6xogHmor0 gaBgenHH B xamepe. 

HellocpegcTBeHno nepak Harm/Tom HCHIATaHHH Hacoc BbncaloHanca.Ognospemermo 

C HaHanom o6pa3oBamm noTata Imp/311 ,111(3r° ra3a °TIT/Asa/1ml Bo3gymnbul xga-
Han, it Tamam 06pa3om ra3 oTcacmsaacH B Butyymnylo xamepy. flocTyllgebuTe ra3a 
B BaxyymHylo Hamepy Hpexpankagocb, Horga cTaTHHeakoe Aanaeillie B Ha/kyr/mai 

xamepe CTaHOBTEHOCL putaram mecrllomy cTaTHHeacomy gaBganno B unitclety3ope 

01(0.110 mean. B 3111% HCHLITa111131% yuralloamneecH gaBgemae B BaxyymHoll xame-

pe gocTHragocb menee 'IeM 3a 1 cen. Bo Bcex licnbrruntax Hariaablloe gas:Tame 

Baikyymnoil xamepe 6bigo 0,007 ama Ran maabrue, H, Haxonerk, Bce Hen/A:Tau/a 
nposogwalcb Ha npogyxTax cropallHa rllgpa3llna B HenApexoxHat a3oTa. Hpeg -

nonaranocb, 'ITO Rpm IICHISTaHHHX Ha npogyikTax cropamm gByxxomnonellTHoro 

TOHJ1HBa 6y1SeT HmeTb mecTo C1131131108 HarpeBarme, a BO3MOHHIO, II ougaBnellHe 

xpaH oTcacbmalonkell /Ham, pacnogoacennoro HHace no noToxy. OgHaxo BO BperaH 

Hcnbrranuit HO 3TOR nplamie He BO3B11E.a3I0 Cepbe3HEIX Hpo6nem, 3a HatmoHellnera 

He60.711,11101'0 143MelICHILS1 HBeTa nutepxllocTn xpaa TH83111. 

Baxyymmle xamepTA gByx paamepoB 6binH HCHEITaTIII cosmecTllo C g44:1y30-

pamll, HmexunnmkT xonkIniryparkmo 3A. HOMHHaJMEILIR o6bem ognoii xamepTA 

6bia paBen 0,028 .7g3 , gpyroll — 0,11 .74.3 . 06bem RognexTopa H cucTembi Tpy6, 

coallinsnonmx Baxyymnpo xamepy c gro;14y3opom, 6bia upta6.41/3llTe.abno B 5 pa3 

menbllie o6bema mellbmeit Baxyymnoll xamepTA II HpH6d1H314T83113H0  B 17 pa3 mellbme 

o6bema 6ogiollell Ha/gym/loft xamepbT. 06bem meHbmell BaxyymHoll xameprA C Ron- 
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He0oabma1 
BaHyymHaa 

Hamepa 

Bonbraaa 
HaxyymHaa 

Hamepa 

VT/AA, c.m3/cm 211  
Maaamaamme oraomeaae Aaaammul 

Pi/Ph rtpa 3anycae 21 
Maaamaamtoe oraoraeune pa6colax 

AaBJIOEIBVI 21  pi/ph 

21 000 
12,5 

9,45 

78 700 
11,5 

9,45 

1) VT inGuogaeT o6lem rpy6oapcmo,aa H cHcTembi coeAHHHTentb- 

HbIX TPY6. 
2) Hananbuoe Am-tame paapeaterusa 	0,007 ama. 

42 	 A. 11.4sumaifuu ebiconirebtx ucnbunarcuii panemnbzx aeusamenetz 

aexTopom H cucTemoil COOTAHHHTOJIbHI,IX Tpy6 ITH6JIH3HTOJIEHO B 20 pa3 6oasule 
o67ema gEHlaDy3opa. Ha dmor. 7, 8 H 13 II B Ta6a. 3 rope) cTaHaeHm xapauTepHeTHHH 
gmgyaopa c HorainTrypaTmeil 3A Hpli HprimeRealm 6oamneii HaRyymHoil Hamepm. 
Caegyer OTMOTHTb, nycHoHme xapaHTepHeTHHH 110JIrEHJIHCb Tanne "He, 

Halt H Hpli r[pHmeneHHH anclabyaopa c HoHcburypaglleil 3, ogaano pa6oHee gartae-
Tine LIOHH3HJI0Cb HpH6aH3mTeabno Ha 18%. Ha ciiHr. 13 TaHme r[pegcTaBaeam 

el a r. 24. Komjaitrypagaa AmMay3opa n yciaaorata Ana onoca 
nepaasaoro ra3a apa 3anycae. 

a — gacixbyaop c HoadmrypataseR 3A c oTcocom ram: I — OTCOC B Hawyymaylo HaMepy; 
Db/Da  1,126; 11=1,758; a =.5°; a/Da = 0,0704, Ds/Da =1,005; LIE1= 9,61; 0=5.; 
f/Da=0,100; D a/DT= 1,243; /4/Ds = 1,00; Do/14 = 2,00; (1)=6,5'; Ld  /Da= 13,5. 
o — cxema yeTaHomiu Ana oTcoca rasa. I — zpViouporiog; 2 — Boagyunsbift aaauau, 

3 — HaHyymismii Hacoc; 4 — HonbgeBbie oxcachiaaloame meals; 5 —_HaanaH; 
6 — HawyymHaH Hamepa; 7 — upo6Ha. 

oxcHepHmeHTaasume gamme, HoarTemme gaff Ant 4) -yaopa c HoHcfmrypawaeri 3A 
6e3 HpHmeHer[HH HaxyymHoti Hamepm. B 3TOM cay-Hae gHcbc13y3op onpegeaenno 
He mor 3anyerrnmen. B Ta6a. 6 HoHamlio HaHHHHe paamepa Hatcyymnoit Hamepm 
Ha xapaivrepHeTHHH AFrOy3opa C HominTrypagaeii 3A. 

Biaaa cgeaana HTopaH oTcacsthaTougaH Hkeas B TonMyaope c HombHryparkneft 
3, HoTopmil 6ma nepegeaan Tan, rITO ero eTeneub cyaceTEHH peaxo yaeawmaacb 

= 2,017). 3Ta meal. 6maa HanaoHeHa Hog yraom 40° It OCH glialipopa, a He Hog 
yraom 90° H arena ocTpym aagtumo Hpomity. CTCHRH THeall 61,17111 Hbaroarterna 
caerHa pacxogfaugmacH. YeTar[oHaeHo, npn Taxa' ROHCTpyltHHH glutaiiyaop 
He MOP 3alayCTIITI,CH. BepoHTHo, B 3TOM cay-Hae B cx[cTeme Tpy6onposogon Hpo-
11301.1M0 aaraipanue HoToxa, B peayasTaTe -Hero ceHyr[glimii Hecosoft pacxog oTca- 

Hccneaocanue ebiHOnnMX 8uy6y6yaopoa 8.a.% panemnbtx aguaamenea 	 43 

csmaemoro ra3a oHaaaacH HegocTaTornimm gag aanycHa. Bo Bpenn BTMX IICHbITa- 

HHII 	
ocTpaH aagHHH HpomHamean. OgHaHo Ha ocHonaHHIT 

:nor° HOJIb311 geaarb Tamog 0 TOM, 'ITO gkulaby3op, Hmelorgaft noEnterypamao 

Ta6.1cuga 6 

PC3yabTaTbl, nonymeamme Hill" ncnblTaannx C OTCOCOM 

maccm ra3a upa 3anyeae, apa npumeueHHH am143y3opa 
c momparypaiweii 3A x = 1,22 

3 co cTeHensio cyatemax 11) = 2,017, He 6ygeT <13anycliarbc50. 0 -HeHHT[Ho, Heo6- 

xoglimo UpOBeCTB Aanbaeriume HCIIIITallim rITO6bI BLISICHHTb BO3MOHMOCTI, 

 HCHOJIb30BaHHH CTOJIb 50JIIAMIX cTeneHeii cylneHHH. 

Xapammepucmunu onuc ✓ onetutozo 8u0g5y3opa 

84JI ato0ertupocaltua ncvtagust conAa 

AJISI Toro HTo6sT HCCJI0A0BaTb BO3M051a100 BJIFIFIHRO OTHJI0H0111131 paHeTHoro 

AnaraTeaa Ha xapanTepHeTHHH Avoialay3opon co wropoi1 rop.aommoii, gaclaci)y3opm 

c  noactorypaIJneg 3 61,1JIH nepegeaanm Tan, rITO MOMHO 6mao BcTaHawrs 

KJIHHbH meazgy IMOCROCTIIMH BEIXOBH0t0 ce -HeHHH corona H BX0AHLIM ceHemTem 

TAHDyaopa. 3T0 yeTpoilcnto HoHaaano Ha elmr. 25. BLUM HpoBegerna HcuTrraHHH 

C nallHsam-H, Hmeloakumn yram (3 3, 5 H 7°. lipTt Taxon meTogHHe nCHbITaHHg C DO -

MOBRI■10 BcTaaaenHoro HaHHa MOIKHO aagaHaTs Juo6o13, HO Ibincuiposarimilii yroa 

OTRAOHOHHII OCH JAHODysopa OT OCH corona. HO9TOMy 3TOT cnoco6 HO coscem T0q110 

oTo6paameT HenpepsoHoe TmmeHeHne yrlla, HoTopoe 6ygeT HmeTs mecTo HpH 
HcrisrraHHHx cao6ogno oTHaonsnorgerocH Artararena Ha Hapgannom Hognece. Teal 

He menee 9TH acnbrraoma TkalOT xapanTepucTITHH ginI3eDy3opoe, OTIU10110I1HbIX oTno-

cHTeasHo conaa ;_koarareaa. IlpH 3THX HcHTATaHHHx B Ha-HecTHe pa6oHero Teaa 

Hplimermalacs Tomato IIpOAyiTM cropaHHH rHapaauna B -HempexoHncli aaoTa. 

Ha climr. 26 HoHaaano BARREIRO yraoHoro cmergeruTH corona H gH4al3y3opa 

Ha xapaHTepHcTHHH gH4a4yaopa. Han n Hpegnoaaraaocb, mIummaasHoe anace-

Hne OTHOMOHHH gaHaeay[14', Heo6xognmoe gaff aanycHa, yeeaTTHHHaaocs T[pH  yBe- 

nn-Helen yraa HaHHa. Heo6srHHo, CITO r[pH He6oasumx yraax Hanna ymensmanocb 

miummaasHoe oTHomenve pa6oHnx Aaaaearal. 9Toro HBROBILFI He J1CHbI. 

Oguano HameneHHH xapaHTepHoltH gitc14y3opa &Ian He6oasurnmli 'tax ups aany-

cite, Tan H HpH pa6onem peamme. 
Bo Hcex 3THX HCIIbITaHHSIX Alle143r3op 

oxaaacgaacH HpH HomonTri cTpyiT• 

HpH Hposegemait 9THX HcHuramiii ygeaHaocs ma -HHTeasHoe mailman:1m npegOT-

spargeHaxo Hporapos CTOHBH HTopoil TOpROBIIHIS, HaHaoneHHoii B HanpaHaer[HH 

OCH collaa. OxaaaigeHne CT01101( HpOTHBOIIOJIMEHOR CTOpOHLI HTopoil ropaoinnam, 
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44 	 A. Hmumatfutt ObLCOMFIEIX ucnounaHuil pagernubix aeueanzenea 

Haim°Hemmix B upoTHBormacoRHylo cropoHy OT OCH conaa, He HBIIHJI0Cb Hpo6ae-

HpHTHqecHne mecTa CTeHOK gH(1)(1)y3opa oxnamgaalich C BHenmeii CTOpOlIbI 

(DE r. 25. MorrenopoBaBBe OTHJI0HeRH51 coona aynem ecTaraca Emma memory 
connom H exonaoil cearradi gmix13yeopa. 

1 — HoTox; 2 — conno; 3 — ICHHH; 4 — Exoxmayi ceHHHH gw1HPyaopa; 5 — urririlep Ana 
aamepa gartneHHH (a abixonHom ceneHux couna); 6 — mTycep ;pm aamepa AanneHHH 

(a 110.710C131 °Hon° aboconHoro cegemui conna). 

2 	3 	4 	5 	6 	7 

Yzall Knutia /3,zpa8 
r. 26. Baurnme De:mg-firm yraosoro cmergemisi oce* conaa 

H nrni4yaopa raa xapaxnepricinana amcinDyaopa. 
ra3oBbdi noToH: nponyHTm cropanua rimpaaHHa B neTbipexoHHcH asoTa, 

2500° C, 	1,22; upotpunirposaHHoe couno, B = 20,3; nncpcbyaop 
c HoHoDurypauHe2 3 utpxcuoco6neH Tula ycTarloaHH Hni4Ha. 
0 — P i/Ph — M1411)1MaIlbElbie OTHOMeliNFI nycHoamx naaneHuti; 

Q — pi/ph  —mmu4manbribie oTHomeHim pa6o=nix naaneHHii. 

czporo nanpaBaerniumB cTpyintaran oxnaatAarorgen BoHm. TeM He meHee 

B HeCIZOJILKIIX carraax nporapm 6aIJIH npegornparrkerm c TpyHom. HpH yBeaHqe-
HHH yraa Hamra nonoacemie mecr neperpeBa CTOHOK 0611,1H0 nepemergaercla 

nnepx rro nOTOKy. 
HATYPHbI )111(10(11Y3OP 

HomFmaabahli macorra6llm 1 Roacintilirrierrr IIO grEamerpy mogeali guNy3opa 
• llarypnoro r1alx4y3opa panel gecarri. Ho morkeart gac]Ay3opa c Koraburypankneii 
2 6bia H3rOTOBJ1e11 HaTypHbIii Alli4tc)y3op c rie3HagirreabHLIMH H 3MeHeIBHMH.  

Ha (13Hr. 27.  cxemannecHH H3o6pasHella BaRyymnan Hamepa, B RoToppo HomeaketuA 

ABBraTeab H gric13c13y3op. CaegyeT OTMOTHTb, 'ITO B IkaHHOM caysme grulrareab 

H gH(13(1)y3op mexaHrraecHH He coem4HernA, nocRoabRy AH(14y3op upHcoegHHea 

K BaRyymnoti Hamepe. Aucgyaop COCTOHT H3 IIHTII oceciimmerprrgamx ceimait 

C ABOAFILIMII cremlaxna; ceicruni coeTkimertm mencgy co6ort (DaarcHamn C IIOMOILIb}O 

60,11TOB. BrryTpeHHHe CTellICH cemmizi mulocDy3opa csepayrm H3 Etepmaneioukeil RH-

CTOBOR crank' THua 321 	 •,4 NM H cnapeam 	HpoHoBbHoil OCH Hyro- 

BOII 	CsapHme D1Bb1 6marfo6pa6oraum, gro66I noarurrb 6oaea raamire 

0130pXHOCTI,  CO CT0p0HbI ra3a. BHenume CTB111111 eemAxii glic1(l)y3opa BbIHOJIHOHIA 

-mecmanonomeNue mephronap aim u3mepettus 
inemnepamypar CITIEHKU 

0 -mecmononomenue meproonap 3)7F/ u3meperiut, 
meAnnepamypoi oxnaeumeng 

	

3 	4 

	 LJ 9 U  

(13 H r. 27. Bfipcnormoin nrainjoyeop, caoueTpyripoBaruiLiii Ann parcenioro nemraTenn c Tardi 
2700 Icz e corrnom, mmeioramm crenear, reomeTprmeenoro paean -mem:or e = 20,0. 

i-concipyHuna HaTypHoro niuDcpysopa BbillonaeHa Ha comae monenH c HoHcpurypagHeft 2; HOMI1HaJlb - 

Hale Hoa44HHHeHT nono6HH paaeu 10. MaTemrtan inirrpeafreft CTer1101 — Hep7Haselor1aff cTanb 321 

TonumHoik 6,4 MA; maTepHan HapyHmoll py6au:Hor — marHa
2
a cTanb TOSIIIIIMOR 9,9 Atm. 

anycHa 
1 — oTaepcTHe (enuuunHoe) abmycHa. oxnamnaioulett Bonm; 	— oTaepcTme (HecHont,Ho)  

oxnaHi)(alometi BOALI; 3 — HomnericaToP; 4 — oxnaHinaionuirt TpaxT; .5 — uonneutenHaa aacnomia Ha Hu- 

Jinx (c o-o6paaHmm Honbr(eamm yanoTHeumem); 6 — oxnancAaloakee Honbuo; 7 — payeTumt1 naHraTenb; 

8 — BaNyyntHafi Hamepa; 9 — HapymHaa py6anixa nwpopyaopa; 10 — ponmcoaasi onopa; 11 — anyTpea- 
Hroi cTeruta nacIpPyaopa. 

en=1 3,8 cm.; L/4=10,13, Dv /Da=1,485; D0/4=1,316; Lo/Da=3,64; a/Da=0,0 6 1 9; Dr/Da ,--- 

 =1,036; DbiLo=1,07 2 ; La/Da=13,14; Ds/Da=0,990; a=5°; LI/Ls=2,00; 0=3'; 4)=-.1,507; 9=6,5°. 

113 crawraprnoti rpy66I, H 3roTOEJIeHHol 113 mriniori craari C 	 CTBIIISH 

9,5 mat. Y cemrllii clmaiirkm wayrpermeri Gramm H BHemue1s o6onora1 paArr o6aer-

-
qemia monTaxia an(143yaopa 61.11114 ymblIIIJIeHHO pacnoaoaceHM B pa3.311,1111,1X 

HBOCKOCTSIX. HomriencaTop, pacnoaoazeroimii B nepBoil Bropori ropao-

B1411M, 1103BOJIHOT napyamoil 0601E0=11w AmbeDy3opa pacraHparbca "macre C BlayT-

puma*" creHRoft Hlletxtyaopa. Bo Bpemn HCIILITHHILIA rontrareag ycranonaeffo, ITO 

HMeJI cymmapHoe TepmuRecHoe pacraHperme — 18 atm. Hoarromy HpH 
ycTaHorme paReTHoro 143HraTeall B BaRyymaoil xamepe yeTHHHBJ1k1BaJICH 3a3op 

—13-25 aim meacgy HaocRocTmo BiaxogHoro cerieHHH Gonna H Hepegrieft RpomHoil 

4mainra Baityymnoff Kamepti. H aTomy ()aaHrky BaxyymHoil Ramepu HpHcoemmeHo 

Roabgo Ana oxaaIRBeHHH, -Tro6m HpeHoTspaTrurb uporoparme clmariga.OT BuaBon-

MAX raaos gBuraTeaa. 
HaR(Hafi 113 IIHTH ceRget T44cloyaopa HMeJIa orBeabruati oxaaacgaiorgel 

TpaRT, HpegcTaBasnoaknii co6ok HoabHeBoe HpocTpaHcTrio meamy Hapya(Hoil 060-
Borixoft H BllyTpealleft creHHoil gEtc14y3opa. OxaanqaBarckaa Boga HogaBaaaci ,  

B 'mamma TpaRr riepea rieTEape corina c 060Hx xonrkon icamaoii cenanH glicl4y -

aopa H OTBOIIHJIHCb rlepe3 owto Bmnyoutoe ornepeme, pacnoaolltemme B nepxHeil 

'IaCTII noceperpaHe Raacrkoil ceimmil. Comm /min HOIIar111 BOMA 6Lian yczpoema Tax, 

ITO Bojka Hoczyna.aa B oxaaacgaHHH31 TpaRT Ho RacaTeabuoil, 6.naro1apa riamy 
e6i coo6maaoch BnxpeBoe ,rompHeroae HIM BBIRRfflalle Ho cruitpaax. Haic noKa3aHO 
_Ha clutr. 27, Allc14y3op 66Irr yeTaHoBlieH Ha pomixoBux onopax. arit pOJIHROBLIO 

12,5 

ca: 
, z  12,0 

nzi 

11,5 
tO 

H 
11,0 

10,5 
c..) 1 8 	9 	10 

P1, a 
Po 

L 0 	 

10 

	 L 
Ld 

II 
N 	 VI 

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



lIcatteaoeartue eblxitonubtx 6ug5y6yaopoe aim 1mb:elm -tux aeuzameneri 	 47 

46 	 A. Ilmumatfuu ebacomrebtx ucnumaratil paizernmax aeueamenea. 

onopm H HarcpaBamoame penbcm noicaaanm Ha (()Hr. 28, HoTopaff HBJIHOTCH ())ozo-

rpacImen gotcpy3opa CO CTOpOHM BmxogHoil 
Ha clmr. 27 u3o6pancena Hplauma (Ha cDoTorpa(pcm cl,pHr. 28 He noxa3aHa), 

nogBememcao Ha neTallx 14 upegHa3HanerrHa5 AnH 3accpmBaHmo B caynae Hago6- 

HOCTH BLIX0,14HOTO Generals:1 mutctly3opa. YOTHHOBIta 3Toil Hp:alum Ha mici4y3ope 

npecnegoBana gBe Heim: 
1. 06ecnenHTb 3anycH grarrareno B BaHyyme AWII HccnegoBarmo 3ancHramur 

B BaHyyme. 
2. YMellbiIIHTb 60JIbLIMe 3a6pocm gaBneHHH H TRIM OT ycTanormieHHmx 

3HaneHnil., HoTopme o6mmio nmeloT mecTo npri aanycHe gimrareno. 

cD H r. 28. cDoTorpacima HaTypHoro Bmxammoro AIBMiyaopa 

(BHA Ha immoAHoe ceTionle). 

Ilpn 3anycHe gli4inDy3opa 6e3 Hpurkum macca Bo3gyxa, Haxogfackeroco B g11)-- 
cby3ope, gonoma 6mTL OTieHI, 6bICTpO y;_kanena BLIXTIOHHIAMII ra3amll gmaraTeaH. 

06pa30Barme ygapa THlla ygapHorc BOJIHM mencgy ra3amil,Bo3monaco, Et HBaneTcH 

HpHnHHott 6onbraoro 3a6poca gaBnerma B BaHyymnoil Hamepe OT ycTaHoBnell-

rtoro 3HaneHno. 3T0 oBnenlie itmeno mecTo go Tex nop, noHa npnmeHemre Hpunum 
He cTano o6H3aTealmok uporkegypoii npit uposegenuli ncumTamtii. B caynae 

nprtmeneHHH lipmbalcH nepeg aanycHom gsnraTeno Bo3gyx 143 An4lxby3opa H Balcyym-
Hai Hamepbc oTcacaumeTcH go Tex uop, Holm He 6yger Honynerto immtoe gaBnenne. 

3aTeM, BO 
Bpema HeycTaHommmeroco peamma HpH 3anycHe, Hprokuica oTicpmBaeTcH 

nog gelicTmaem HilneTHnecHott oaeprlur BTAX.TIOIIHMX ra3oa paHeTnoro gmtraTen3l. 

143mepencla I101ta3bIBacoT, TITO Hpuirma HamtHaeT OTKpMBaTLCH IIIIII6JI11311TeRbH0 

nepea 40 ducen Hoene BoclinameHenno B gmaraTene. B momenT OCTHHOBILH gmcra-

Teng fameHrte, o6paTHoe Bumeonlicammmy, Bbi3biBaeT Taccoce 

3a6poc garknerma B BaNyymnoil Hamepe OT yeTanoBnermoro ananeHHH. 

AnnapaTypa, yeTaHoBneHrcasi Ha [(1443yacope, npegHaaHanerca He TOJIRHO AAR 

nonyneHHH xapaccTepHeTHH gmcinby3opa, Ho Taxoce gaff cHrHammarkim o BO3M0M-

HEIX HeRcupaBnocTax BO BpeMn HCHMTHHIIH JO(BuraTeasl. Ha 60JILEIHEICTBe gBH-

raTeneft, nogneprHyTmx lICHLITHH1151M, 61,431 0 yCTaHOBJIeHO B Bbixognom ceneHHa 

contra win IIHIE Hecccommo raTyrkepon AWH 3aMepa CTHTIITIOCKOr0 AaBaeHHH.. 

Ho noica3aHmam 3T1IX HaTTIIIHOB JE1asnenvin, a Taxoce gaimuca gaBnenHo, pacuono-

mamoro BO Cp.rialuge BackyymHoii Hamepm HertocpegcTBenno BH113 IIO noToHy aa 

oxnancgalonmm Honbuom, MO1HHO CyT1Tb, 3allyeTHJICH 143111 He 33HytTIMICH gnc1)- 

4)y3op, H HMeeT 3111 mecTo 6e3oTpmEtHoe Tenenue B comm. AM{ onpegenermo upo-
6n11311TenTMOR Benn IHHbI aoHanbHoii TemnepaTypm sHyTpemleii CTOHICH CO cTopo-

HET ra3a B cTexice wropoir ropnocmlan 6m art ycTaHortnema Tpn Tepmonapm, Halt 
noica3ano Ha cimr. 27. B Hancgom 113 BEIXOH111111 oulepcTHR AnH oxnancgacomeii 
Bogm 61513111 yeTaHoBneHm Tepmonapm, aamepHionme Bo3pacTanate TemnepaTypm 
BOALI B Hancgoli COKIIHH [(HcInDy3opa. ,110nOnHHTe.111M0 x 3TOMy 6113111 yeTHHOBJIeilbi 

urTynepm ARA aamepa cTaTnnecHoro AaBROHIIII BOAM BO Bcex Bxogiimx H BbIX0A- 

Tpy6ouponogax. Hoica3aHHH BceX HpH6oport 33IIHCIABHJIHCb BO Bpema HCHIA-

TaHnii gmlraTensi. YeTaHoBninnasica TemHepaTypa BllyTpermell CTOHISH BTopok 

ropammam co cTopoHm ra3a Hone6anach upH HCIMITHHEIHX OT 215 go 480°  C. 
IlycHoHme B pa6O°IHe xapaxTepHeTHHH 3Toro gH4l4y3opa HperkaomaH ace 

oacHgarma II npegnononcem4H, ocHoBarnime Ha HCIEBITHECIIHX mogenH mccinDy3opa 
c HoHcimryparkcieti 2, nporkegammx C upHmeHercriem gByXKOMn011eHTHOr0 TO11.7111Ba. 

JIymome B HacToorRee Bpemo xapaHTeplacTHHH gacIHDy3opa HpHisegemi B Ta6n. 7. 
3TOT g114lx4y3op pa6oTan npli OTHOIHOHICSIX gaBnemdi BILII0Tb go p i /p h  = 18. 

MrnmmanImme nycHonme H pa6ornie HapameTpm grkci4y3opa He 6601H a6comoTHo 

TOTHIO onpegememn, HO MOIEHO upegnonaraTb, TITO BOJIHTIHHEI, upnBegemtme 

B Ta6.11. 7, 631113c11 H MIIIn3ManbHbIM. ECJIH gaimme, upilBegeHmie B Ta6JI. 7, cpas-

HHTb gamic:Amu (ntr. 12, nonynenummn HpH HCHMTHIMI4 mogenH g11ulnDy3opa, 

TO MOHCHO BliAeTb, TITO OTHOILIOHHH ILyCHOBMIC H pa6onnx gaBnemlii npn upHmene-

HMI HaTypuoro gr44y3opa cyrgecTBenno TIMM COOTBeTCTB371011:111X BeHE1,11141, 

T a6.auzia 7 

HaHaymnue pe3yabraTm, Hoarieulime B c.nyque HpumeHerm3 BaTypHoro 
BbIX nonEroro Tkin1H13y3opa 

,21km4Dcpy3op npomemancfc Iwo HCHLITaHHFIX paReTHor0 ABHraTemi c Tarofc 2700 NO. 

Pa6oTine rani 6m.a11 HpogyHTamic cropaccon rlinpa3Hoa B ReTmpexoxrtcH a3oTa, 

cTenerll, recilscerpH=lecHoro paCinHpecala mina a = 20,0. 

OTHOIllellHe Aasnernaki 
pi/ph npi4 aanycxe 

PaOmixti peamm 

P i/Ph Pa/Pi Pa/Ph Pb/Ph nd 

12,7 10,3 0,00424 0,0437 0,0380 0,461 

nonyneHnbix upll IICHMTaHHHIC moAeJIH. Taimm 06pa3om, uprc nplimerieHHH gByx-
HOM110HeHTHOr0 TonaliBa cymecTBeHno yBenwniBaeTco n0ne3Hmil 344eicr xapax-
repacTimi gli4inDy3opa npli nepexoge OT Alone:1H H HaTypHomy gricb4py3opy. B03- 

 MOHCHO, 3T0 HBaerme 06'1,110EISIBTCH TeM o6cToaTenbcTsom, TITO W151 HaTypHoro 

gri(M)y3opa THICJI0 PeilHOJILACH 60.1'11,111e, a Typ6yzeHTHoc-Th cH06ognoil cTpyll, 

BepOSITHO, mercHme. Oglialco TIEICJI0 PeCIHOJIL,ACH 61010 60.TILDIe TOJIMIO noTomy, 

TITO HaTypmnrc gri4inDy3op Hmen 60J-11AI:file pa3meprn, nem ero mogeab, a Typ-
6ynelITHOCTb cso6o[moil cTpyH 615I.na menbme 6.narogapH nynmemy HBO-

ge111410 cTpyrc. °mimic° HccaegoBarme Typ6yneHTHOOTH HO Hp0H3B0AH31OCI, 

 Ana uposeprin 3Toro BEIB0,43. ECM' p3131 cpamienuo B3J1Tb TO.7IDAHHy HOrpa-

HHT1H0r0 CHOH, oTHecennylo K mkameTpy, TO MOHCHO BHAeTb, TITO 3T0 oTHomernre 

6Mao 60JibITIO guff mogemc [(11cpcl)y3opa, nem TIJIJI HaTypHoro glicInty3opa. B3artmo-
geficTime cHanica ynnoTneinto c Horpamininam cJIoeM pammie BbI3bIBaeT OTpLIB 

noToxa HpH OTHOCHTKILHO 6onee TOJICTOM norpaminHom caoe, nem upit TOHROM. 

3TO, BO3MOHC110, H HBJIHOTCH upaniaoil, oupegenoloakeia xygmym xapaHTepric-

Trucy mogearc gm4b4a3opa. 
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A. Ilmutnaquu 	 ucnbtrnanua panemnbtx acuearneneit 

BIABO,EtbI 

BbIXHOHHISe gHc1:4y3opm, ncuo7lb3p0nwe RHHOTIV-leCKy10 aneprilso BLIX.J10H -

MAX ra3oB paReTHoro gmaraTean, HBRIIIOTCH O ffHM H3 cpegcTB, HO3BOHHIOLE5IX 

cynkecTBeano IIOHH3HTb npoTHBoganaeHHe B BbIXOAHOM celenkm gimmaTenn gag 

Toro, vro6m IIpH oupegeuemnax ye:immix TIOHyMITb 6e3oTpmBHoe HcTerfenHe 

Ha yportne 3emBH II3 cflepx3Byxosmx couen C 6oubmoii cTeneHmo reomeTproiecuoro 

pactumpeHHH. HpeumyrgecTsa BbI)UIOIIHbIX Jr_Iliclocily30poe 331.1110 ,13.10TCH B III upau-

TH4HOCTH, npocToTe H HeBbICOKOtt CTOHMOCTII; ogHaxo OHH HmeioT TOT HegocTaTox, 

"ITO HX TpygHo HpHCH000613Tb x ginmaTenam pa3JIHIHaIx paamepoB. 

H contageamo, xoncTpyupoBaHne csepx3Byxortmx gmjniTy3opos, oco6eHHo 
gan upHmeneHusi BmecTe C paxeTinamll gsHraTe.riHmH, BcTpe -qaeT TpygHocTH, ROTO-

pme moryT 6uTb pemenm TOJIbHO nyTem IICHOHb30BaHHH 01(MTH H axcnepumeHTaBb-
HLIX gaHnux. Aante Hmea 3xcuepHmenTagBHme gaaHme, nonplesnime moge-
aa, xoncTpyxTop cTanxintaeTcH C HeonpegegeHnocTmo, Horga upHmellneT 9TH 

gaHrtme JknH xolicTpynpoBarnan HaTypHmx gmb43y3opon. 111Hposto Hcnoat3yeTcH 
npocTan ognomepHan Teopnx upamoro cxarma yuaoTHeHHH B xaRecnie OCHOBbI 

JknH OHCHICH xapaxTepHGTHR gin14y3opa, HO oHa He oTBegaeT Tpe6oBarumm KOH-

cTpyHposaHHH ginixby3opos. 
Ha ocHoBaHHH pe3yJIbTaTOB HCIIbITHHHA mogegeff ocecHmmeTpwunax gn@Tpy-

3opos3 C nocTonnHoft reomeTpuen 6e3 BcrtomoraTeabnoro 000pygoBanlla IIpH 
npHmerterilln Tpex paainpuimx pa6o,-utx ra3oB MOHIHO cgeaaTB caegysorgne 

BbIBOAhl: 

1) Amixtly3opm THua gualingranecuoti Tpy6m He7IOCT3T0,1110 ygoBrzeTBo-

psuoT Tpe6oBaHHam, IlpeA'bfIBJIHOMbIM COIIJIOM CO cTenenbio pacumpenlin 20 : 1, 

pa6oTalonnam up/ gaBgemm B xamepe cropaHHH 10,5 am'a. 

2. MHHHmaasHoe patio Tee gaBaeHne Hpll uprimeHeHHH apnueii mogeBH 
gm1:141y3opa co BTopoii ropaommoil, no;_kBeprHyTort FICHEITaMIIHM Ha pa6aqem ra3e 

c x 	1,22, HpeBbnuaeT pac ,leTHoe ganneHHe ram B xamepe cropanma Ha8-9%. 

3. Aficlx1)yacipm co BTopoit' ropnommoil o6ecnelrantaioT arm:me xapaxTepm-
CTHHH, ecall oTHornerme ganum BTopoii ropuommim K ee gHameTpy 6onee 8. 

4. HangenHan maHcHma.gbno goHycTHmaH . cTeneHb reomeTpmfecxoro cyxce-

HHH 	3anycxe gml4y3opos co BTopoil ropuommoil 6MJIa °Ana H TOH me gax 

Tpex pa6ormx ra3oB, HmemEgnx 3HagenHe x B upege.gax oT 1,2 go 1,4. Tkan 

x = 1,4 cTeneHb cyrxeinta 6offmne pac -geTHoil maxcumagbnoii cTeneHH cyateHHH 

meHee -gem Ha 1 %, gall x N 1,3 H x !Ls.e. 1,22 cTenerar, cpuemin 6buia menmne pac-

neTnoti maxcHmaaBHoil uplimepHo Ha 3,7 H 7,6% COOTBeTCTBeHEIO. 

5. y gmlx13373opon co BTopoii ropRoBHHoii nominfrypanlin HacTH 7kingy3opa, 
npegrnecTBoBaBraeil BTopoil ropaosHne, oxanthaeT CII3ILHOO BIIIISIFIHO Ha xapax-

TepHcTmin gue134)y3opa, oco6eHHo Ha OTHOIIIeHHe HyCKOBbIX gaBaenHii. 

6. BJIHHHHe TeMHepaTypblH noxa3aTe3n agma6aTm x pa6ormx ra3oB c CH.TIbH0 

CBOIIECTBaMIT nBaneTcn He TO.TIbRO 3HaMITeabHbIM, HO II He II0J-

AaercH npegBapnTeabnort ouernie game B TOM carme, Horga 3TH Ta3bI UpIlMeHHIOT-

en Ha oJJHOIT H Toil ace xollcimmypagnu g10y3opa. 
7. B 3kvlacDy3opax co BTopoil ropuoBHHoft, HpHmennemmx BmecTe c paxeT-

IIMMH gimaTeanmH, moryT cymecTBoBaTb o6uacTu 6ogmulix MOCTHIAX ygeasHmx 

TeHROBLIX HOTOKOB. 

8. ,TAH43(13y3opm co BTopoil ropaosHnoil MOHIHO ycHeraHo oxnaazgaTb cTpyamll 

Bogm, pa36pm3n4Baemoii no Hapymnoct HOBepXHOCTEI 7km131)y3opa, H.TIH HyTem 

oxgancgefinn HapyHmoil nosepxHocTH 7kk1)cl)y3opa C BbIHyAC7IeHHOI1 uonseuuneti. 

9. Aga ()Anal H TOR aze cTeneHli reomeTpH4ecxoro pacumpeillin conga II JkRH 

oEknoro H Toro Hte Tnua xon4H4rypar1H 7kH44:4y3opa 7kingy30pm B coneTaHHH c up0-

4:DiumpoBalnimm conuom gamT HecHogmto arm:Law xapaxTepucnum, -gem gralxby- 

30phi B coeTankni C KOHIVIeCIIHM COHHOM. 

10. ECIIH upn nCIIbITeHEHX .npunfix xoncl)Hrypannti ;_kiixl)yaopoB co BT0pOH 

rop.goBHHoil Ha upogyxTaxcropaHHH mu:mamma B ■=feTmpexoscHcH a3oTa umenoch 
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yr.noBoe cmergerme oceil conga H 7{inbcDy3opa go 7° , TO xapaxTepncTruar HX .aH6o 
HeMHOrO yxygnianficb, 31H60 ourasaaHcb HenameHHhom. 

' Bbinn HccnegoBarua pa37IHqHme MeTOTIM yay,nueHHH nycHoBbix B pa6ogax 
xapaHreplicTHE gn4143y3opoa co wropoii ropJIormaoff. aril MeT0AbI BR3I10,13.7H4 Hpu-
meneHne HmecTe c gH4Hby3opom HcHomoraTeaLHoro o6opygoBaHHH. Pe3y.TIbTaTII 
3THX 3xcuepHmenToB HOKH3bIB3.IOT, WO: 

1. BBegeHne maces.' BTONITIHOtO ra3a B ocHoBnoii noTox OKOHO BmxogHoro 
cerieHHH glugyaopa HpaRTHrlecial HeBarrogno, Tax Han IIpH 3TOM TpeoyeTCFI 
6o.nburofi BecoBoti ceuyiummti pacxog BTopmmoro ra3a. 

2. HpHmeHeHHe BaxyymHoll Hamel:HA IIpH 3anycHe, Hor,ga Beet, HOTOK ra3a 
II 3 conga HpoxogHT riepe3 AHCINDy30p H 3aTem Bm6pacmBaeTcH B BaxyymHylo Hame-
py, Taxate HemarogHo Ha HpaRTHRe, Tax Rai( BauyymHan xamepa gonama 
CEHDIROM 6oumuoro o6Bema. 

3. OTCOC nepsinnoro ra3a Hpn 3anycHe °KOJI° BXOTIHOPO cemeHHH BTopoiii 
ropuoBnina TIO3BOHHeT HplimeHHTb ginj4y30pm C meHmneil mgonkagmo nonepeq-
Here cegeHHH aropoil TOpHOBHIMI, "'WM 6e3 HpHmeneHng OTCOCa, B YIBJIHOTCH 
neperieHTHBHum H npaRTHqHmm cpegcTisom ygruneHHB pa6o -qHx xapaxTeplicuni 
ginIxDy3opa. 

B xoge HcnLITanHil mogegeil gmlxj)y3opa Ha6JuoganHch mHoroupamme cay- 
Horga gaBneHne B HOHOCTII 3a Bmxogamm cerfeHHem comma HMI, HHarie, cTa-

Trygecxoe gaBaernse BO BX0AHOM ce-geHHH ,i.kint4y3opa 6m.110 gOCTaTWIHO HH3KHM 
gag Toro, rrr06m B conae HpOlICXO,LIH.TIO 6e3OTpbIBHoe TegeHne, ognaxo ero He 6m.uo. 
IIO aroil ripHrnme pestomellgyeTcH Hp0II3BOXITb Him HCHEITHHMIX paRenuAx gaff-
raTeneil c HpHmenernaem Bmxaormarx gHalchT30p0s 3amepH cTamviecxoro gaBge-
HUH B BLIXOAHOM cerfeHull couaa, ,Tro6m uponepHTB, HmeeT JIB mecTo 6e3oTpanmoe 
TegeHHe B comae. 

MoaceT 6mTs cynlecTneHnan panuarka B rtycxosmx H pa6orntx xapaxTepHeTHRax 
meawy HaTypamm BbIXHOHHIIM gHcbcDy3opom co Limp OH ropaoHHHoft H ero mogeamo. 
IIpH cpasHeuxux pe3yJILTaTOB HcHmTaHHA BhMBHJIHCb pa331141111 B xapaxTeplicTH-
Rax gli4e y3opa Taxoro mum, RoTopmil npumennacH npll HcHmTaminx paxeTHoro 
gmaraTenn c THroft 2700 na H couRom co cTeneHmo reomeTpwlecxoro pacurHperum 
20 : 1 H xapaxTepHeTHHamH mogean nor° giuMnraopa B 0):IHy.  gecaTylo HaTypanb-
HOJI  IIpH HCHLIT3.113111X Ha gByxxomuonenTHom Tolunuse upn nepexoge 
OT mogegH R HaTypHomy glicH3y30py 6UJIH Holly-gems Brume xapauTeplicnntli 
gEHM) pop a . 

IlpilacoReHHe A 

3AIIYC1f 14 PABOTA BLIXJ10111101'0 )11100Y3OPA, 
PACHOJIWKE111101'0 IlOCJIE CBEPX3BY1LOBOTO COIIJIA 

HpegnoaaraeTcH, ITO B comae H 7kingy3ope HmeeT mecTo 6eccxagxoBoe ogno-
mepHoe HaarcrpoukriecHoe Te -germe, 3a HcHaiorieHllem oripegeneHmAx cegermii, 
B HoTopmx pacno.aoruen Hpamoit cHaqox yuaorHeawa. B HacTonakeii pa6oTe pac-
cmaTpHBaeTcn HoHcpnrypaulin gr1)1v3opa, H3o6pamenHan Ha clum A. 

HogHoe gaimeHlle Ha Bxoge B COHJIO o6o3HaqaercH -qepe3 p i ; BecoBoti cexyHg-
Hblii pacxog nepe3 G; x H y COOTBeTCTBeHHO OTHOCHTCH K Hapamerpam ra3a 
nepeg H Houle Hnocuoro upnmoro cstarnta ymnoTHernin. B gaabHeitHrem npegnona-
raeTcH, "ITO cTammecitoe gaBaerme 3a npummm cxamixom paBHo oxpTxasolgemy 
HRH aTmoccDepHomy gasammo p h . 

Y.  CA0611.11 npu 3anycne 

143 ogHomepHoil TeopHm Twiennn ra3a caegyeT, ITO Kali IIpH licTe4eHrut ra3a 
riepe3 caepx33yHoaoe COH.TIO ga.B.neHlle p i  B nexoTopom HHTepBaJIe BpemeHH yne-
munataeTcH, TO Hoene gOCTlinteHHH HOTOROM B RIMITHrleCROM ce,Teinua cxopocTH 
3Bylia B 3axpignmecxoft "laCTH comia BO3HHKaeT upsimoii CIIHrIOR yHJIOTHCHFISI. 

4 3aRaa .1,11 23 

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



liccizeaoaanue abLXAOILIMIX 8u9595y3opoq ann panentubtx aeueantenell 	 51 
50 	 A. 14.uunia4uu ebicomnbls ucnburtartuil panemmax aeueanieneti 

inn ITOCTOTIA npegnoiaraeTcH, .ITO B paccmaTpHaaemom ciymae oTcyTcTayeT gacD-

cloyaop. IIpH ao3pacTamm gam-luau' p i  npsamoit cRamoR ylIEOTHeHliff ganuceTcH 

311113 IIO noToxy H, naRoHert, pacnonaraeTcH B BbIXOAHOM cenemm comm. CTaTn-
mecRoe gaaiemie nellocpeicTaenHo nepeg npimbim cRamRom yIIROTHe111111 B 3TOM 

caymae 6ygeT pamthim Be3111.111He Hat:mamma B BbIXOAHOM cememm conna IIpH 6e3- 

0TplABHOM Temernm B COHTle upn ycnomm, ecaH gam-wain" p, 6ygyT 01111113KOBb1M11 

II noTepu na Tperme He 6ygyT ymirrinaTbca. CTaTrtmecRoe AaBnealle Houle npa-

moro cRamRa yllionteHHH goaunto paamaTbci aTmocitepaomy Aasaerano, Tan RaR 

HOTOR nixie npHmoro cicamita y11110THeHIDI CT3HOBHTC31 AO3ByROBLIM. Ciegoata-

TeabliO, BO3M0/1010 IIPHP3B1IFITb BeJ1121.11111y gaaiemtH p i  B 3TOM caymae BeJ111.111He 

gasieHni raaa B Ramapo cropaHHH iapH aanycRe, Rorga npimon cRamoR ynioT-

He11145{ «3ameHan B13111.71011HIAM gkfiluDy30pom, npncoeinneHamm x conay. Ycamme 

aanycRa c gmluDy3opom moi:eT 6bITb Torga ampaizeno ciegylonnim o6pa3oM: 

Pi 	Pi P2x 	Pi  P2x 

Ph 	P2x P23 	P2x Ph 

rge P2x =pa 11 P2x /P2.0  ecTb oTHaname cTaTnmecRnx gamenatil B npHmom cxam-

xe  pacnoiouteHHom B ceqemm 2, npH Aonyigeinni OTCYTCTB1131 

indix1"y3opa. Ha elan. 3 TrpeicTaBieHbi rpacluatH, noiymenable na ocnosamm ypas-
Hamm (A.1). 

Mancuatadtbitast cmenenb cyarcertust 8u9566yaopa oast 3anycaa 

Hpegnoiounim Tenepb, rITO gmluDy3op npHcoematen x abucogHomy cemenmo 
contra. MaucHmaibman Becoaon ceityllinbin pacxog rasa qepea CO11110, B HIMITH-

qecicom cemenriTt RoToporo 110T011 HmeeT cRopocm 3Byna, BbPIIIC.71BeTCH HO ypan- 

Hamm 

rge K — BODCIXIMEIHeHT, 331311C/IBIHR or x n R. H3 yCJI0B115/ nepa3pbutHocTH Tame-

1114H 11 113 npegnonouteHrol, rITO aaaqemasf X n R He 33BHCBT OT )13BaeHI111 HJIII TeM-

HepaTypm, ciegyer, ITO B cHcTetvie C011.710 — gmfulayaop BeinmHna 11P0H3BeJEICHH11 

niontagH noneperntoro cemenHa na noinoe gaaieHne nocrounna B;4011b noToRa 

ra3a1). 143 ognomepnon Teopull noToRa ciegyeT, ITO B HatTepaaie apema', Raga 

yaeammaaeTcn gaaienue p i , npalmo1CH0101{ ynioTHerma ABItHieTCH B,11071b 3aRpH-

THmecRon -.mum contra, game ecili x conay npricoeglinen gHcluDy3op. Houle 

Toro Rau npimon cRamox yrtioTnenni TkocTlifireT maRcHmaabnoro cemeHHH, 

OH «npornaTmaaeTclo H BHOBb HOSIBJIHeTCH B cemantrt HeCKOBbItO 6oibmero ilia-

meTpa B BbIXOJAHOM RoHyce Hill 3a BbIXOAHbIM ca.:len:Hem Anc4iy3opa. 

npnMo1 CEaTIOR YII.TIOTHeHHH, PaCT10110HteHHbIfl B maRcnmaibnom 

cememart anepx no Tememno OT 3T011 TOp.710B111111, He MOHteT 011p0MOTHTbCFP> 

B roml4y3ope, earn" niontagb cememin TOp30BIIHIS AwM:y3opa A: He aniaeTcH 

gocTaTorrnoti, .1T06111 Hp01137CTHTID Beer" Becosai ceRyngamii pacxog ra3a. CiaAe-

BaTeibilo, P2iy = P31 ecTb HOJI1100 gasiernle 3a 3THM npimiam cRamRom ynioT-

Hamm, ecaH He rIIITISBaTb noTepH meitgy ea-mem:Tem, rge pacnonoll'ea npimon 

CH3.1014 Y11710THe1111/1, II TOp.7I0B1111011 gllOy3opa• HO3TOMy 

	

A;p2i,y. 	 (A.2) 

H3 ypaaneHHH (A.2) ciegyeT 

	

A2 	A2 AT 	A2 P2i, y  

	

* 	* 	* 

	

A3 	Al A3 	Al  pi 

	

A2 	 P2i,  ) 

	

3 

	 Treaxe — 8  = 

	

Pi 
	 (A.3) 

1 ) DTO nonoaceinte cripasegruiso TOJILX0 )1.1151 RpaTimecitoro CW1031201 conna H ropnoaHnia 

ToujuDy3opa, cum B oTix ceqemaxx cxopocTs normca ra3a paw:fa cRopocTil 3Byxa.— ffpuat. pea.  

3gecb p 2i , 3 /p i  ecTb OTH01110111e noilloro Aasaemul ram Houle upHmoro cRamica 
yII.TIOTHel11451 x nonHomy gaagemmo ra3a nepeg HHM B caymae, ecan 3TOT cRamox 
pacrionomen B abixogHom cememm Gallia, a a ecTb reomeTpHmecRaa cTenena 
pacnmperma comm. MaRcHmaibHaH Aollycn4maa cTenellb cyucem" incl4y3opa 

ero 3anycRa onpegenierca ypasHeaftem (A.3). 
Ha cl'Hr. 3 npeicTaaiema rpacinucH, noiymennme to ypasHemno (A.3). 

Onmu.madtbrage yc ✓toeua na pa6ome.31 pearcume 

Hpegnoioualm, mTo ginjuDy3op c RompHrypannen, H3o6paicennoii Ha 4o'ir. A, 
sanynten Talcum o6pa3om, TITO B HgeaabHom caymae B collie H Ancbcpyaope Hmeer 

2 
	

3 
	

4 

A 2 =A, 	A; =A; 
	

A4 =A 0  

(1) r. A. 

mecTo 6eccRamRoaoe,. caepx3ayRoBoe Tememae, a npimon cRamoR ynionitenHH 

111451 Ha axoge B conno pi  3TOT cRamoR B incHlyaope oygeT HepemerHaTbcH asepx 
pacnoioacen B abixognom ea -meln' A114:14)3r3opa. flpH ymenbmemm nonHoro Aasne- 

HO noToRy no Hanpaaaanno x ropautHHe go Tex lop, nova He gocTHrHeT cemenHal 
3, T. e. ropiommm gkidAy3opa Ad. B HgeaabHom caymae Beinmxna p i , upH 'COTO-

par npimon cRamoR yIIJIOTHeilliS1 pacnoiwReH B ropiomme matfity3opa, upeg-
cTaBiaer MHHHM3J1bH0e HJIH onTHmanbHoe pa6omee Aasaemae gaff cHcTemb" conno-
ginjuby3op, Tax Halt mo6oe ganbnannee norrHuteHne noilloro AaBnerarg p i  "'pH-
BOAHT H nepementemno DTOTO cRamRa asepx Ho noToRy B cemenne c mem:Amen IMO-

maAmo, mem ropiomma gragy3opa, T. e. HplIBOAFIT x Bo3apamennio cRamta B COTE- 

Mannmanbnoe oTnomeHate Aasaemaii na pa6omem peinime B 3TOM caymae mouceT 
6bITb ampaiteno ciegylommm ypaallenHem: 

Pi 	Pi  P3x 	Pi Pax 	 (A.4) 
Ph 	P3x P3g 	P3x Ph 

3gocb or1OL11013110p,Ip 3x  onpegeinerci 113 ye,10131151 113311TPOLLarleCROEU LICTerleHMI 

110 OTHOITIeHHIO 

Ad 
At — rz 

a p3x /p 3u  ecTb oTHomeame CT3T11.1eCHHX Aas.nermil B npimom cRamite yHJIOTHeHH11, 

pacnoiou'ellHom B cemeHHH 3. Ypaanertne (A.4) anaiornmHo ypaartemno (A.1). 
FpacDHICII, abrmcneHnme HO ypasHeHHIO (A.4), npegcTaaiema Ha ofor. 3. 

IlpHaomeHlie B 
METO/bI 	 DOCIERTIIBHOCTII )11104:1Y3OPA 

Ha cl,m1r• B npeicTaniena J—S-Affarpamma uponecca CHtaTHH, nporIcxo-
gintero B mml3cDy3ope, H3o6paiteHHom Ha (tar. A. 

4 ,3 

(A.1) 
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BepTHRDHbliblii oTpe3ox meatgy TOrIKDMH 2 H 4' npegcTaBageT nameHeinle 

cTaTtprecHoro 3HD4OHHH WITHAM:Mil npH 1433HTpon1Iaec1om CHZDTHH OT cTaTErge-

cHoro gaBneHHH p 2  go cTaTHrtecHoro gaBgenHap,. BepTHHaabHmil oTpe3ox memgy 

Tormamil 2 II 4 npegcTaBaHeT HameneHHe cTaTugecHoro 3Ha'TeHHH 3HTDJIBHHH npm 

P41 
P4 	1  

u412gJ 

3iimponuR 

413 H r. E. 

geficTBHTegbHom nportecce cataTHH meHtgy DTHMH Beawnmamli gaBnenHH. 344ex-

THBHOCTb gH(l:HDy3opa lid oupegenHeTcH Halt oTHoureHme pa3nocTert CTDTHrICCKHX 

3HagertHii anTanbIllift 
774 - T2  

ild = 	; 	; =" 
- 4- - 2 

Bmpamerme (B.1) mosHeT 6bITI, npegcTaBgeHo caegytorualm o6pa3om: 
x-t 

(2-4-
P2

) x  -1 

T4 

T2 

..9§696emmueaocmb np.amozo cicamica yn ✓tommeicua, pacnoicometutozo 

e eb1X00,10.3t cemenuu con ✓ta 

DOORTHBHOCTb np.amoro CKBHRD 3THHOTHOHHH, pacuogoaceHnoro B BbIXOAHOIVI 

ce=tennn conga, o6o3llasaemaH gepe3 T1 5 , onpegenHeTca nyTem cooTBeTcTaytornero 

npHmenenHa yparmeHHH (B.2) 

Ply  

P2x  
113= 	Tzy  

Tlx 

3,IAeCb HHAOKC x OTIHTb OTHOCHTCH K napameTpam noToHa HenocpegcTBeano nepeg 
npHmum cHarnzom, a y - x napameTpam noToxa HetrocpegurBenao 3a cHarntom. 

BbIrHIC.Themime HO 3Tomy ypat3Henmo, npegcTaBgeubt Ha ()Hr. 4. 

Mono HOHTIHTb ypaBneHHe gaff onpegegeimg 34)CDOKTHBHOCTH npamoro 

cHarma yngoTneHHH, pacnoawHenHoro B ropaomme g114343y3opa (ce ,tenne 3). 

3To ypamaeHme allagorwmo ypamaeruito (B.3), ognatto ono npnBogHT H ,incaeH-

HISM 3Ha.geHHHm acinbeHTHBHocur, HoTopme Ha 2-3% 6oabrae, =tem 313w:ten -cm 

344eHTHBRocT13, nogriennme H3 ypattneHHH (B.3) ripH 0EIHDROBLIX 3Ha'IeHHIIX 

E H X.  

Bbutucdteaue 30g5enmuanocmu 3u9596y3opa c ucno ✓ b3oeattuem 
ancnepumettma.ablibIX aattabtx 

Ypw3neHHe (B.2) 3anHcaHo B 41opme, Heygo6Hoii gJIH HenocpegcTBeHHoro 
BbigHCHOHHH 3(14eISTHBHOCTH )1114)CDy3Opa. Agri Toro -.1To6L1 IICHOJIb30BaTb BegroH-

ny noxnoro gaBneHHH BC) BXOJAHOM CerleHHH conga, Heo6xogHmo cgenaTs npegno-
gotHernae o TOM, 'ITO B comae HmeeT mecTo H33nTpornnecHoe TerleaRe. Torga 3ga-

neHHe p i  mogmo npHmeHHTI. B Ra'IecTBe BOTHVIHHhl nogHoro gaBgeHIIII Ha Bxoge 

B gHcitchraop. 3aTeM Heo6xogHmo onpegegHTL cTaTiftrecHyto TemnepaTypy BO Bxog-

nom H Bbixognom cegernagx ;Anclx1y3opa. TemllepaTypa T2 = Tb onpegeggeTca 

B npegnogogteHHH 113313Tp0H1P-IOCROTO pacraHpenna lloTotta OT An TOD Ab• 

Pap' ygO6CTBa IIpHHHTO, ITO TO  = T i , ITO 3HBHBDHOHTHO gonyntennto, 'ITO 

CKOpOCTb ra3a B BbIROAHOM CerleHHH glu7C)y3opa pasHa HyJIIO. CnpaBegaHBocTs 
nocaegnero npegnogoateram 6ygeT o6cy3HgeHa HntHe. Ha OCHOBaHHH DTHX npeg-
no.goateHHA ypaBneHHe (B.2) moaceT 61,Trb 3arnacano caegyionvim o6pa3om: 

x-1 
(Ph )x A  

Pb 

rge p o  = ph  = 1 ama. 
YpaBHenue (B.4) moaceT 6161Tb Aaaee npe06pa3oBaHo H BHgy 

x-t 
(Ph ) X 

P 	b 
X-1 	• 

-1 
(B.5) 

P 
- - A  
Pb 

3HarIeHHH p i  H pb 6epyTcg H3 pe3yabTaToB aucnepHmenTon. B Ta6g. 2 H 3 H Ha 

rpa4mHe 4oHr. 8 npnBegenm 3HarleHHH 3d4eHTHBFrocut git4H1py3opa, Burnmneit-

HbIe HO ypasHernato (B.5). OCHOBHOR negocTaTox ypaBnetum (B.5) COCTOHT B TOM, 

ITO ono nogygeno B npegnonotHenlin o6 H33HTporamecHom TerleE11114 B conne H Tax-
141e B npegllogomemm H33HTpolterecHoro pacumpertHH noToHa OT certeHHH A a  

• Ab. 011bITHbIM nyTem yeTanomerto, 	Ho-Blignmomy, He cyntecTByeT o6tReft 

311BEICIIMOCT11 meatgy gaBgeHrtHmn pa  H Pb y glulHity3opos, Hmetonntx pa3nag1yto 

ootHrypanmo • 
IlapameTpta noTotta B BbIXOTMOM ce-gentall gtH4y3opa 611.1111 Bbrutcaeum 

C HCH0.11b30BaHHOM CBOICTB ra3OB, Hplisegemnax B Ta6n. 1, II 3Ha=tenxii BeCOBOTO 

ceRyngHoro pacxoga ra3a G, nogyrielmbrx H3 onura. 14cno.nb3yx ypasHertHe 

Hepa3pbollocTH noTotta G = y`lvA, onpegegertHe ‘mcga M H ypaBnenHe Hgeagb-

'Toro ra3a, MOHCHO 110.11yrIHTb caegytoutee ypaBnerme gaff onpegenenHa =mega M 

B 1111.X0,LkHOM cegeatin guOyaopa: 
G 	RT 

PhA o V  

	

nogynenHoe npu ycgoBHH, 	B BbIROAHOM ceqemm gw134)y3opa To  = T i  

H Po = Ph. 
Tall 

x 1 T = 1 + 	M2
T o 	2 	° 

	

Pi ' 	° = (1 + x  21  M;) x- 	 (B.8) 
Ph 

3gecb p 1 , 0  o6o3nagaeT nogHoe gaBgeHHe ra3a B Bbixognom certeHnn gucbc1)3r3opa. 

fi 

(B.1) 

11d = 
(B.2) 

(B.3) 

11d= 	Ti 
Tb 

(B.4) 

( 6 . 6) 

(B. 7 ) 
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Rompry-
pages 
moaenat 
aluI4Y-

aopa 

x 

MHHHMaabruse napameTpu 
npll aanycHe 

MHanmanbmae napameTpm 
Ha pa6oHem peamme 

MO 
T 1 / 

/ To P  i.o/PH 1)  M0 Ti/To P . 	/1)h  1 ) 

1 1,3 0,448 1,030 1,137 0,448 1,030 1,137 

2 2) 1,3 0,342 1,018 1,078 0,240 1,009 1,038 

2 1,22 0,168 1,003 1,017 0,135 1,002 1,011 

3 1,22 0,130 1,002 1,011 0,130 1,002 1,011 

3 1,3 0,118 1,002 1,010 0,112 1,001 1,008 

3 1,4 0,181 1,007 1,023 0,115 1,003 1,010 

3A 1,22 0,130 1,002 1,011 0,113 1,001 1,008 

1) p i  ,0  - no.nuoe gaa.aenHe B aancogHora ceHeHHH avalaDyaopa. 

2) Tfpx Do/Di= 1, 422. 
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54 	 A. Ilmuntaquu (3b1cOMMAx  uenbananua parzemnbex aeueameneti 

Ta6.auga B 

Hapamerphi noroua B nbixoatiom cenemin 311414iy30pa, 
Bionicaeinibie II0 OAHOMCpFlOrl Teoptin C ncrionhaonannem CIEMITIMIX anauennit 

Beconbix ceRywitibix pacxoTioe 

B Ta6,a. upErsegeam peayabTami BbrgHc.nermu3 HO cDopmyaam (B.6) - (13.8) gag 
paannqaux aHeneplimeirraabEmax KoH4ntrypat(kiii. 3a Boamoa-mum licurnogeallem 
Roft4)llryparkmll 1, upexawionceillle, 'ITO Te  = Ti , no-emAumomy, HBJIHeTCH enpa-

BOAJIHBIAM, Tax Halt mHC.11a M noToita raaa B BIIIXOAHOM cerienall Jc1144y3opa 

RBJIHIOTCH He60abIIIIIMPI. 
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KpaTKoe u3nomeHme aKcneptimewroe 
no nprimeHemmo ebixnonlibix ruictx0y3opoe 

Anse HO'MITC-Mg palKeTHbIX ABHraTeneil 

A. Xa✓caty.,viau, C. Tun, O. Xultn 

01IIICLIBaeTCH BnlIFIIIIIe HOIIIIneCHIIX BCTaBOK B gnitcpyaopax c HOCT051111.1011 namnanmo 
nonepermoro ce‘iefuni Ha nycHoHoe naHneHne FI npountonaHneHne B 06nacTn BrAxoaHoro 
cegenuff couna p b . An44y3ophi npinueumoTcH ;pa mogenuposalain anienTopnoil CHGTOMBI 

npn ncruaTaHnux paneTHbix gsuraTeneii. 11pnmeueHne BcTaHon o6ecne9uHaer MaRciIManEHyrO 
npucnoca6anHaemocm cucTemm gin14,y3opa H HpilBOAHT x nounatemno nycHoHoro naHnenna 
H npoTnHoaaHnemul B 06nacTn amxoanoro celenun coma. OunaHo Ana nonyiennn ounimanb- 
• o6ine11 xapawrepncTnnu Heo6xognmo 'mem Hann -ranee cooTHomenne menigy munnmanE-
FLBIM nyCHOnLIM II MIIHIIManbBILINI npurnHoaaHneHuem B o6nacTil Huxonnoro ce‘keliun comm. 

IMMUNE() OCHOBHIIX uccaegoHaTenhciakx pa6oT, onncmHaeTcH nposeaenuan OTnenom 
peaRTHHamx gunraTend! (l)npmm ATHoHon)) ,  pa3pa6oTna cncTembx Ann moaennposaana BhICOT-
1114x ycnomul, cocToankeii II3 panemoro nuctclayaopa H HayxcTynemlaToro naposoro anteHTopa. 
Pa6ounm Tenom aateicropa SIB.TIfieTefl nap, o6paaylonknficH npn nomonku HaTannTunecHoro 
paanomenkm nepenucu aogopopa B nocneuporHerk peaHnnn raaoo6parnoro Boxkopona C 3THMH 
npoaperamu paanomeHna. 

BBEAEHHE 

BincTpmil nporpecc, AOCTIII'HyTbIll 3a 11°u-femme MALI B npoH3HogcTHe paxeT-
HbIX cHapHgos H xocmllnecxHx paxeT, npHgan oco6oe anaHerme Tpe6oBannio npo-
BegeHHH HcnbITaHHil paneTribix gauraTeneil C mogenHponanHem BLICOTHLIX yCJI0Bitif 
B oxpyntaiorgeti cpeJe. Mnorne OCHOBHIAB Hpo6nemm pa3HHTHH paneTHmx gBH-
rareneti, Ran, Hanpnmep, HocnnameHeHne, BbIBOA gBffraTenfi Ha penaim, xapaxTe-
pncTHRH contra H Tpe6oHaHHH co cTopoma ox.naacgeHHH, cnag THrn, xapaxTepH-
CTHRH no3TopHoro aanycxa H mHorne gpyrue, HenLact HayqaTb Hagneamumm 
06pa3om B 3BMHI,IX yea0BHSIX. Orgen peaxTustuax AsuraTe.neil clinpmm (a1101{0a)) 

B TeHenHe HOCJIBAHFIX HOCI(0.111,1(11X mecHnen npoHen Teopenpieciate H axcnepHmeH-
THJIbHhle Hcc.negoBaHHH C Heamo gona3arb BO3MOHCHOCTb mogennpoBaHHH BLICOT-

MAX ycAOBIFI nyTem c03gaHHH Hn3lioro gannerma oxpywaiorgefi cpegra 3a CHBT 

IICHWIL30BaH1131 RuneTnriecuoil aneprun Hmx.ilonnux ra3oH paxernoro gmtraTenH. 
HOMHMO aToro 611JIH HCCJIOA0BaHLI pa3.1111Hume meTonm H CH0006b1 HOBLIBIBFIFIR 

pa3penteram 3a crier Hbixaonnmx ra3oB paxeTnoro gmitraTena. u a.nee xparxo 
HanaraPoTcH peayabTaTta DTFIX 11CCTIB)10B 

OCHOBHLIE FICCJIEJA0BAHHH 
CHOCO6HOCTI3BbIXJ10TIMAX ra3OB paneTHoro gsHraTenfi co3gaHaTb paapenien -He 

gJIH mogenHportaHHH BLICOTHLIX ycnomaii 6.narogapH co6cTHeaHomy Hogcachmam-
memy geiicTinno [1-31 onpegenHeTcH aHanorrumo HpOTHBOHaB.71eHHIO B o6aacTH 
BLIXOAHOTO ce -geHuH conna npx 06TeRaH1411 cHepx3HyRoHum HOTOKOM cTynermaToir 
nortepxHocTH H npoTHHogaHnemao npH npoTexarand C1301:1X3ByROBOTO HOTOKa 

Hepe3 nneaanHo yHeaHHHameecH nonepermoe ceHeHne [4-61. 
OcnoBnie ycHnHH npn npoaegernaH HccaegonaHHH 6bimn HanpaHneimr 

Ha onpegenerwe npoTHHogaHneHHH B o6nacTH HTAxogHoro ceHefran conga Hall BM-

COTHOCTH (HTO MOKHO cgenaTb no TpexmepHoii TeopHH), gaBJIeHIIH npn aanycxe 
B 3aBHCHMOCTI1 OT j1.1113HIA gu413c1)373opa, OTHOBIBHTIFI gHameTpa BbIX0,11HOTO ceHeHHH. 
conga x grtameTpy gHamigprtHecnoii =Tacna( AoI4373opa II yrna BCTaBKH. 

napameTpm npencTaHneHm Ha claim 1. 

XOTH AJI51 onpegenerma npoTHHogaHneHHH B 06.71aCTII HfaxogHoro ceHemoi 
contra npnmeHrima ABymepHafi TeopHH, 0AllaK0 BCae,11CTB140 npocTpaHcTHermoro 
3i143exTa B0311IIKalOT OTK.710HBH14/1 OT DTA TeopHH. 3TH ontaoHeHHH monalo 

(1) II T. 1. Cxema An443r3opa. 
1-nonOCTTs nporuBonasnelmB; 2-scraBaa; 3-15xama3palectcaff Tpy6a. 

A-yron BeTaBBB; ph-aTmocepepaoe . naBnelme; p 5 -npOrmBonamenue 
B o6nacrn imixonBoro cenerma conna; p h -gannerine B Bamepe cropa-
Htlfl; L-Ainoia nnelnDysopa; Dd -AnameTp gxclicpysopa; Da-gnaMeTp 

Bancoguoro ceqemig conga; D b-guamerp BCTaBBH. 

onpegenirrb, Tax tiro TkJ151 ClICTOM, HmHTHpylour,Hx BLICOTHLIO ycno3HH, MOHCIla 

mapa6oTan, npartHabnue xpHTepHH noncTpyliposaHHH. 
CxoncrpyllpoHanHoe o6opygoBanne AnH axcneprimellTos (iDnr. 2) TI03B0aHaO. 

HameHHTL oTHoureHHe LID d OT 5,3 AO 14,0, yron BCTaBKII — OT 0 ;10 +11 °  II OTHO- 

2 
H r. 2. 06opynomaHne AnI1 

1-LuTyilep rtogaaH raaoo6paaHoro aaoTa; 2-heTastca. 
IlapameTpm Honcrpyttrum: Der.-0,64 Cht; Do=1,54 CAt; Aa/A t=5,86; 

gHanaaon lisMeaenuH Li,ad OT 5,3 go 14,0; 
Allalla3OH 113MOHOLIHR yrna BeTaBIGI A OT 0 go +11 0 ; gmariaaoH 1131rIeFfeHIIR 

Dd/Da or 1,45 go 2,28. 

meHne gnameTpa AmixbyHopa K gfiameTpy Hmxognoro ceHeHHH comma —oT 1,45 
go 2,28. CTenenb reomerpHHecxoro pacinlipeHHH contra pasna 5,86; aHameTp HpH-
TwiecHoro ce ,TeHHH contra — 0,64 cx. B Ha ,TecTee pa6oriero Tema mpg HenbrraHHHx 
HpHmermacH ra3oo6pa3naii a3oT. 

DicenepHmenTaablime AaHume, HmelonmecH B HacTomnee HpemH, xpaTxo. 
upHsegenm Ha Hecnonmaix rpatjuntax. 

Ha (l)Hr. 3 npeacTaezeHo BaHHHHe OTHOITIBHHH An111111 gm1>c1)y3opa K ero gHa-
meTpy II yrna ECTaBICH Ha MHFITIMaaLHOB oTHonieHne nycxoHoro gasneaHH K aTmo-
aDepHomy gJIH paannHaux OTHOITIOH1411gnamerpa gHanagprtHecnoti HacTH gi4A4y-
3opa K gHameTpy BE.IXOTHIOTO ceHeHHH contra. CzegyeT OTMeTIITL, HTO Ass AaHrwit 

L/D d  HpHmeneHlie BCTaBKH noHHHiaeT mincHmanbnoe oTHo-
Tuellue nycHoHoro gaHneHHH Ha 25%. 

Ha cloHr. 4 HpegeTaBaeHo amp: mile oTHomerma AllameTpa gllaramprmecnoti 
nacTH AudAy3opa x gnameTpy Hbixognoro ceHern4H contra H yrna ncTaHxn Ha MH/TH- 
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0171110111CH11C duamempoe D8100  

CD 14 r. 7. BRITHRIle °THOU:M=111H Db/Da 
yrna Huraram Ha mrucamaabHoe 
OTHODIeHlle naHaeHICH Pb/Ph• 

Yroml BeTaBliII A: 0-0°, 	❑ —ii°• 

, 	I 
170 OuHONlepHOCI 

17pRA40e0 
ynnomllenuo 

meopuu 
cmconca 
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1 

• f 
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0117110111eMie duamempoe Dd i Da  

cl)H r. 4. BaHarme OTHOffieHHH Da/Da  

H yrna mama' Ha mfainmaamioe 
OTHODIeHEIC 1137CROBIZX Harmon& 

Yron Be•aBrai A: 0-0'; .c-7°; ❑-11°. 

I 
5,33 (maize) \1,131./.0d  

1,13o 

01 

_1,27A '1:5  '36  611,3 06   4 3 

(1) H r. 6. BaHHHHe OTHOMeH13/1 Da/Da  
H yrna BGTHBKH Ha maHumanutoe 

oTHomenue Hai:Hum-A Pb/Ph. 
Yron BeTaBHil A: 0-0'; L-7°; ❑-11 ° . 

rIncna 0603fiaqmoT BeRIVIIIHY °THOU:lel:INF! DVDa. 

1,4 	1,8 	22 	2,6 

Omnailenue 8uamempoe Db /Da  

CD H r. 5. BJEMIIFIC OTHOICIle111151Db/Da 
yrna HcaaaHH Ha Nuummaabaoe 
OTHODICHIle HycHomax gaHaeHral. 

Yron sexamix A: 0-0"; 6 - 7*; ❑- 11°. 

0,06 

0 
1,0 	1 5 	2 0 	2,5 	3 0 

Omfimuellue duaiviempoe 	Dcz  

010 

A 

I 

0,05 

. 14  

0,04 
14 

e-no 

003 

° 0 , 02 

0 01 ' 

30 
0:7 

ax 

25 

20 

15 

O 
10 

5 

0 

30 

es:' 25 

42 20 

15 

8 
10 

6 

a 5 

0,06 

a.' 0,05 
Qa 

C 0,04 

8 

24' 0,02 

O 

I°  

. .-.o.—,...., , 	I 
2 . 28  -d n- o Da-  

Od /Da = 1,86 _,... ,n, _a_ Dd /.0a= 2,28 
❑ 

L-- __ A___ 
cr 

}n d pa =1,86 
—A--  

• --L\ 

4 Ddfila= - -- - -- ---    

2 	4 	6 	8 	10 

,45 

58 	 A. 14 mumatirtu 6 bl,C01717MIX ucnbitrianuti panontlbtx 8aueame.rte0 

MaJILHOe nycHOBOe HaHaenue. Tam me noxa3aHa pa3HH11a meHqy 3HcitepHmeHraab -

HIAMII 14 HHHHbIMII, BbrIlICAeHMAM1I HO reopum npirmoro cHaqsza ynaor-
HeHHH. Baallmoe pacxoacrAeHne HBaHerca caeAcrsHem npocrpaHerHenHoro 344eH-

ra H CTHHOMITCH pe3H0 BrapaateHHIsm npu 6oabnmx orHoraeaufix Allamerpa 
nHaHHgpwiecHoil =mum gHc4)loy3opa H Anamerpy shaoHHoro cogeHHH conaa. 

30 
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I 

CMHOLLIelltle 0.1111Hbl Ougoopy3opa K eao acamempy LI Dd  

CD a P. 3. BaHHHIle OTHOuteHHH L/Da H yrna BeTaBHH Ha MHHHMaRBH0e 

OTHOMeHHe HyCHOBLIX AaHTICHHcl. 

Yron BeraBlin A: 0-0*; -7*; ❑—ii°. 

Ha cloir. 5 npe•crarmeHo HameHeHHe MIIMIMaAbH0r0 OTHOBleMIR nycHoHoro 

gaBneHHH H armoccI)epHomy B 3aBHCHMOCTH OT yrna BCTHHHEI 11 ornomeHHH guamer-
pa ncraHHH 1t guamerpy Huxonnoro cerierma coma. Hallecernime raimm o6pa3om 

gaHHIAO HMelOT cyakecrHermuir pa36poc. 0Ha3aaocL, rITO xapaHreplicrHHH 3aHH-

CHT OT yraa BeTaBH11, OTHOBLIHMIR AHamerpa BCTaBfill H AHamerpy BBIX01[110r0 Ce‘10 -  

conaa H OTHOMe111114 Allamerp a Armi:Tapia gecHoft =lac= grul1C1y3op a it AHamerpy 

HmxonHoro cerieHna cornia. 0AnaHo B Hacromnee [Tema HmeercH HerwaHoe NOAH-

=feel's° ganHux, rrro6TA HaHecrli coorHercrHylornee HOMPleCTHO cemeiicra ItpHBLIX, 

B HOTOphIX aHa 143 yHa3ammx napamerpos coxpaHHall 6BI ROCTOREIHOO 3HarieH11e. 

Ha elH4r. 6 naHo BAHRIMB OTHOMHIIHR miamerpa rounnigpwlecHoti qacTH 

Arn14y3opa x AHamerpy HbrxoAnoro ceqeHELH conaa H yraa Herman -1 Ha oraomeHHe 

mIIHnmaabHoro nporitHoTkaHaeHHH B o6aacrH BbncoAHoro cerienHa conaa x armo-
ccbepHomy naHaemno. 3):1ecs cnoBa HmeeT mecro pa36poc agcnepHmenraar.Hux 

AaHrthrx Hcaencrime 30eHra, onlicannoro Hume. Boaee HcHaH Haprima BAHRHBR 

OTHOMeHBR griamerpa BeTaBICH H Anamerpy . HuxoAnoro cerieHHH conaa H yraa 

BeTaBH11 Ha OTHORIO11110 mrammaaLHoro uporaBoAaeaenvin B 06ARCTH HbucoArtoro 

tegenHn coruia x armoccbepHomy gaHaeHmo HHAna Ha Orr. 7. 
Ha OCHOHHHHH OrpamleHHOro Hoaw-lecnia ganIMIX, HmemmuxcH B HaCTOR-

TRee spew', MORMO yEa3arb onpeAeaeralue HaH6oaee Haamble HameneHmr, HOTO-

phie nponsamorcH Hp' HpHmelleHHH BCTRBOR B Aricixlry3opax HOCTORHHOr0 ce-qe-

H1351. Hx MORMO HparHo 113AMMITb caerkyloinum o6pa3om: 
1. HornmenHe nycHoHoro gaHaerma TkaH 3agannoro 3Ha1eHnH orHoraeHHH 

AJ11111b1 AFiClactly30pa x gHamerpy ero HaaHHApwiecHoti qacrm. 
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2. 110HHHIeHHe MHHHMaJIbHOPO nporrinogaHneunn B o6nacrn Huxognorcr 
cegeHnn comma Kan 3a crier yHean ,Tennn OTHOMeH1111 D d /Da , Tax n 3a crier yHean-
mennn °THOU:WHIM D 6 /Da. 

3. Honunsenne upornHogarinerum • B 06J1aCTH B131X0gHOTO Germans{ conga 
c paean -gel-mem yrna BCTaBli11, XOTH npn 3TOM nycHoHoe gaimenne nonbnnaercH. 

4. YilymmeHme o5nrknx xapaitrepHcrnx npn orirnmansnom cooTHoniernin 
menzgy npoTHHogaHnennem B o6nacrn HmxogHoro ce=ienna conna H nycHoHum gas.- 
nennem. 

5. 14CHOJIb30BaHHe BCTaBOK B rinnringpwaecxnx Tpy6ax o6ecriequHaer mama-
manbuyio npncnoco5nHemocrb Anclaciaysopa. 

Aaammiimme pa5orm, nnaHnpyemme cDripmoil «Tnoxon» B 3TOil o6nacT11, 
COCTOHT 113 nocaegyfotanx ncruaralinft ,ll,HcbcD3r3opa gannoil nompnrypantin c neabicr 
Huncnenna 5onee noanoci Kapninm BJIHHHFIH BCTaBOK. Rpome Toro, 6ygyr IICHbI-

TaHM BCTaBKII C orplinarenbinam yrJIoM. 

PA3PABOTKA CIICTEMbI 4(FHIIPORC» 

,110110JIHHTenbH0 x OCHOBHOR nccaegoBareaLcxoti pa6oTe, o6cynigaHniefica 
Hume, Orgenom peaRTHEHmix gmirareneft 6man nposegerna pa6oria 1:1011311CIZaHIII0 

BO3M0H{HOCT1I co3garina npocroil, HageHMOCI 11 Hegoporoii ClICTeMbI Ann mogenu-
poHamtH armoci:Depnbtx ycaoHniri CB1,1111e 30 riot Ha Hcex peammax pa5orm palter-
Horo gartrarean. PeayabTarom 3THX ycnanii Hertnacs cncrema d'Hnponc>> 
(;bur. 8). 

CI) a r. 8. CxeMa orcacmsaana no cncreme Onupoicc». 
1 -a30T; 2-peaepeyap Ann 103M; 3 - Hacoc; 4 - rellepaTop *1'1111pol-cc»; 5-.noAana napa; 
6 -nepcxileb nogopoAa; 7 -raaoo6paanyArt BoBopog; 8 -nocTannaeTca aaHaagnnom; 9 —nocTa- 
BaseTcH (I)HpmoR *Tnomono,• 10-uogana BoAbi no HH3Falla ;lame/mem; 1 1 -6apoRamepa; 
1 2 — mcnbiTbnaembna )113HraTeab; 1 3 — xicInby 30p; 1 4 — oxnamaenne BbIX n OHM:SR raaos; / 5 — 

uepnag cTynenb aHieHTOpa; 16 —wropan crrynexa wicenTopa; 17-B aTmocItepy. 

Clicrema COCTOHT B OCHOBHOM 113 paxernoro gn(143y3opa c griyxcryneagarbim 
HapoTHAm 32xenropom. 3Ta ycranoHna o5ecne‘mHaer innponnii guarta3on pa5ogrix 
Ho3moniHocreil. 

Haporime ancexTopm o5ecnerinHalor norpe6Hoe mogennpoHanne BLICOTHLIX 

B Terfeane nepnoga HpemeHn, norga He pa5oraer nclibrryemuti paxernmii 
gsuraTenb. Orin Taxnie co3gaior neo5xognmpo crenenb pa3peacenna, H03B0:15110- 

 Egpo paxernomy guitHf?y3opy pa6orarb npn maxcumanbnom yBenklqalinn ornoine- 

HMI gaHnennil. Paxeramil gimrarenb momer pa5orarb npn gaHnennn ra3a H KaMe-
pe cropaHHH BELHOTh go 0,35 ama, ecan noggepackmarb craTkrgeotoe gaHnenne 
B BIAX0gHOM ceeront HpH5nn3nreabno paBHaIM 0,1 ama. Pa5ormil nap, Tpe6ye-
muci Ton crpyilmax antenropoH, noarraercH B reneparope d'imponc#. refieparop 
pa6oTaer Ha nepexnen Hogopoga, ra3oo5pa3nom Hogopoge n Hoge. llepemicH 
Bogopoga Haranrirwriecim paanaraercH, H IIoayxIIBmnFica B npogyirrax pa3noace-
MDT xxcnopog o5ecnermHaer ropenne He6oJiLmoro xontmecTria ra3oo5pa3Horo 
Hogopoga, B pe3yaHrare zero o5pa3yeren neperpermn nap. K roparlemy napy 
g06aBafleTC5 Hoga, HT0611 HOHH3IITb ero Temneparypy H HO2I 1Tb gOLIOnnnTenb-
Hoe 'maw:leen:10 napa. 

gro6m nona3arb Ho3moninocra nplimenemin reneparopa «Frinponc» gag npn-
Bona B gefterBne crpyfunix amenropos, Organ peaRrininmx giinrareneil nposen 
ancneplimeHraammie Hccaegonannn coHmecrno c elmipmoit «Hpona-Permoni4m), 
II3POTOBJ11110Igeticrpyilabie ancex.ropi.i. Ho nal nporpamme 5bino npoBegerto npn-
5J1n3nTenLHO HocembgecHT FICHLITaH1Iii HO IHISICHeHHIO Ho3moncnocreii npHmeneHHH 
reneparopa #Frinpoxm BbIJIH ycnenino npogemoncrpnpoHarmi BO3MOHMOCTII 

Hocnnamenennn H ropenun B ninpouom gHana3one coontomeHnii nomnorteETort 
.cmecn: nepexlicH Hogopoga n Hogopoga. Pe3yabrarm 3THX ncribrrannii noxa3anlli 
.1TO nap BRICOKOPO gaHnennil MOSEHO nerxo nonyrairb no merogy d'impoicc#. 

B 3axmorienue MOH-CHO xparno.  113H0HCHTI, OCHOBHLIe gOCTOHHCTBa CHCTeMhI 

d'Hripolic# gym mogennpoHannn BLICOTHIAX 	 _ 

1. HpocioTa cricremm: HCHOJIL3yeTCH 1VIHHHMyM COCTaBHbIX riacreft. 
2. FH6ROCTb B pa5ore: Monier 61,ITL HccaegoBan unipoxHil gnana3on Tar 

H gaHnennii ra3a B xamepe cropankm.. 
3. HageacHocrb: nocxonbxy B cncreme HeT ABIDEDIVIXCH geraneii, B OTHHHHe 

•OT CHCTOMLI, B noropoii IICHOJIb3y1OTCH mexamartecxne Hanyymnise HaCOCbI. 

4. MaxcHmani,nan 5e3onacnocrh, Koropan o5ecnerinHaerca 3a crier IICHOHb-

aoaarma npomeacyro=moii renepuppoineil cncremm. 
5. MHHHMyM npegHapHrenbamx onepannii: Hpema 110gTOTOBKH K pa60Te 

MIIHEIMaJIMIO B OCHOBHOM 5.ilarogapH nemegneHnomy Hoarierano napa Houle 
aarnerannst HOMHOHWITOB TOIIJIHBa H orxpLITHH ynpaHafnotrknx xnanaHoH. 

6. B03MOHIHOCTb ganmiernnero pa3HHTHH: yHeangenne mIcna cryneHeil 
crpyftnoro menropa HO3BOJIHT mogenliponarb 6onbrayio BLICOTHOCTL. 

7. Conpemennoe cocroHnne p,0130,ELK14 meranangecnoro o5opygoBanTin: o50-
pygoBarrne, noropoe HCII0J1b3yeTCH B 3TOCI cHcreme, HBHF1eTCH IICHLITaHHEIM, 

a HpHM01111BH1HeCH 37He5TOpbI Amor° JleT HCII0J1b30BaJIHCb B gpyrnx yuranoimax. 
8. MlIEHMaJILHLIe KaHHTaJII,HbIe BROHieHH51: HH3KaH CTOHMOCTI, ycranosxx 

no cpasHeinno co crartgapTHoii napocHnoHoil ycranoHnoil, Heo5xognmoti Ann 
nprtHoga B geficrime crpyftrioro 3acenTopa, nail HO cpaHrtemno C CHCTeMOil, B KOTO-

HCII0J1b3y1OTCH mexammecxne nacocal. 
9. Her Hago5nocrn B gunnel/alien ee gopa6orxe: cocramme xacTa cne-

gyer 113P0TOBIIFITb Tax, -gro5m yg0BneTB0parb TexfirplecKIIM rpe6oHannsim 
saxaagruca. 
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41) a r. 1. Pemum pa6oTu amgy3opa c Rocum citarntom ynaoTHeRna 
B HaixogHom cegemau collaa. 
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KopoTKHA 1:44343y3op Ansi mcnbiTamig 

paKeTHbIX cones 
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BX0),I1IT B COMIO. OTpIlB IIOTOKH OCyMeCTBJIHOTCH Tlepea Roca' cHaaox ynaoTHe- 
HHH, oupegennemraii Tpe6yembim noBbiniermem gaHneHHH. TaHlim o6pa3om, gag 
Toro gro66I }weal cicariox ynaoTHeHHH HaX0pilJICH B BLIXOAHOM COIIJIH, 

T. e. gaH 6e3oTphisHoro regermrsi rasa B con.ge, cnegyer 6paTb Haonckaab nonepea-
Horo ceaernua HTopoil ropaosHmu menbrneil no cpanneHmo c naonkaablo nonepea-
Horo ceneHHH, BIAHIICHell110i B CJI3THHO paCIIOECOKOFIECH npHmoro citaaxa ynaoT-
HeHHH B HbaxonHom ceaeHHH contra. HpHmeHHemmil o6braHo meTog onpeaeaeHHH 

BBEAEFILIE 

B paxerrnbix asuraTeasix C conaamu, ItMe101KIIMII 6o.abinylo cTenerib reomeT-
pwHecxoro pacumpeHHH H pa6oTaxornamn npH HH3RHx naHaeHmix B Kamepe cropa-

HUH, HmeeT mecTo OTpLIB noToxa ra3a anyTpH coma npH BLIXII011e B oxpyatalorgyio 
aTmoccDepy Ha yporme mopH. JJJIH noayaemaH xapaxTepHcTinua xamepm cropaHHH 

conaa paReTuoro aBitraTeail Heo6xoaHmo HCnLITaTb 3TOT AnffraTeab B yeaommx 

6eaonnaHnoro TeHeHHH noToxa B conae. Be3oTplartHoe Teaeuue B conae HBaHeTcH 

MHHHMaJIbHbIM Tpe6oHanuem, ecaH He CHIITHTI, moneapiposamm BBICOTHMX ycao-
BHA B o6aacTH, oxpymaionleil paxeTHEaff amiraTeab. EcaB gaHaeHHe B xamepe 
cropanaa He HB.IIHOTCH CHilIIIKOM HII3KliM, TO 6e3oTpunnoe Teaelme B conae  MOHC- 

HO IIOJIyHIlTb nyTem npHcoeAnneHHH npocToro KOpOTKOPO arnIn4y3opa THna xoniy-
xa x BbncoaHomy ceaerwo conaa. Tax 'tax awDel3y3op noasepraeTcH geiicTmuck 
ropagero HuxaouHoro ra3a, TO Heo6xoxamo o6ecnellTb ero oxaamgebute C Homo-
unuo BoaHnoil py6anniH aH60 naimm-HH6yab apyndm cuoco6om. HosTomy graixDy-
sop goamen IIMeTb LIOCTOMIlly10 RombHrypannio H aOHHien 611Tb IIO BO3MWEELOCTII 

6thaee ItOpOTICHM. Tax Hall paReTiame AmaraTeam qacTo EICIILITIABHIOTCH B HepTH-

HaabHOM noaoacenHH C Hu6pocom BLIXHOIIHLIX ra30H BEIM, TO OrIeib Hamm) KOH-

urppaposam xax MOM HO 6onee KopoTHHe glicla1y3opm, ynobtaeTHopfuoronte npearb-
HBafieMbIM Tpe6oHaHHHm. B aficl1(by3opax, npeaHa3Haaennbuc pJIH aapoaHnamn-
rleCHHX Tpy6, yHacTox c minimmaabnoii naornagmo ceqerinn o6br4Ho HmeeT 3Ha-
‘1Hre.711,11y10 nanny. HpeBMynecTBo THMIX xoptarypanllii aboialpyaopos COCTOIET 

B TOM, HTO rip"' ix HpiameHenlill oTHoniellue pa6oHnx ;_kaHaemati CylIkeCTBOH110 

meHLIne OTHOIIICHIDI lIyCKOBbIX naHaeHrdi, }tax 3TO noxa3aHo B cTaTbe Maccbe 

• Ponixe'). Omaaxo npH lcWhITaHlB coneJI paxeTnbix grairaTeaeri HeEb311 BOC- 

IIOJIb30BaTECH 3TIIM npeHmyrnecTHom, Tax KKK paxeTHliiii aBliraTeab paccanTan 

TAJIH pa6oTia npn onpeaeaernmx HOCTOKHEILIX gaHaebolax B xamepe croparour 

B BLIXOKHOM cemeHHH coma (B yCJI0BifIX, COOTBOTCTBylOBIFIX yposboo mops"). 

IIPEAJIAPAEMASI ROHCTPYRE(1111 ROPOTROTO pc1141 ■131730PA 

AJIA yaoHaeTHopenbla yxa3anmax Tpe6oHaHHil npegaaraeTcH RopoTHHit 

alici1C1y3op Tuna KOHC)TXH, npencTaHaennbni Ha (par. 1. Bo H36e2Harrne peaHoro. 

nameHenna Haxaona CTOHOR HH4341y3opa ropaornmy anclaby3opa MOHCHO pacnpo-
cTpanHTb Ha HexoToppo He6oabnlylo ganHy, 'tax noxa3aHo Ha cl)nr. 1. 06brano. 

namnaab nonepermoro cegeHHH rOpHOBIIiII glicKly3opa goHogwrcH Jj0 iyHUI01-0 

pa3mepa c TaxHm pacaeTom, 4To61a IIOTOR <<3annpa.acH# novae npHmoro cuaaxa 

ynaoTHeHHH, Haxoasunerocia B BI.IXOHHOM ceaennu coma. Ognaxo npHmoil cRa.-- 

'40X yrulorHeHHH B BbIXO)IHOM ceaenux coma SIBJIHOTCH HeyCTOR-H11BIAM H HHxorna 

He BcTpeaaeTcH Ha npaHrHHe. ECJIII naHaeHHe 3a BISX0AHLIM ceaermem contra B 3-

4 pa3a 6oabrire naHaenlia B BbIXOAHOM COHOIIIIII COIIJIH, TO TOHICH OTpLIBH TIOTOlia 

1) CM. up. 11 xacTomueil 

IIHOIRK)=04 II011eperliOr0 ceaeHHH TOpHOBIIECLI COCTORT B TOM, ,ITO 

HHHIIHHIOT C ICHOD:kagei cerrenna ropaomium 6oabmHx, -gem Heo6xognmo, H B npo- 
necce 	 IIOCJIOA0BaTOJITaHO yMOHbIII aIOT. OinaK0 THKOR MOTOA SIBILFIBT- 

CB gOpOrOCTOHIKIIM Aaace npH HccaeaoHaHusix He603IblIIIIX palCOTHLIX ABICIPKTOHOR• 

(r) ii r. 2. OTpl,IB HOTOREt Hupp"( contra BCJIBACTBlIe Toro, "ITO naolua;la 
ropaoinum gmjacpy3opa )113.7ISIeTCH HeaocTaTormoit. 

BmecTo prom npeaaaraeTcH caegyionuaii meTon. Haonlaab nonepeaHoro CW10111E51 

rOpHOBIlibI Bbi6HpaeTcH meHmHe He06X0HIIMOR, TOR, ,ITO6I1 orpbm HoTona upo- 
Hcxonlia HllyTpii conJIa, 'tax noxasano Ha einar. 2. HpH yHealiaenH11 naHaeHHH ra3a 
• xamepe cropaHHH Toaxa oTpbma noToxa nepememaeTcH no HanpaHaelum 
K BLIXOHHOMy cerium() conJIa H gaBaerute pb B 06JIHCTII oTcacmHaHHH 6yger 
nagaTb. 3TOT nponecc 6ygeT ITOFICX0HIITb JjO Tex Hop, Holia He npormoii-
geT qaannpanne» noToxa B ropaoHnHe An44y3opa. flpil gaabneinnem yseanaennn 
gaHaeHHH rasa B xaMepe cropaHHH namenue B 06aacTH oTcaciaBaHHH 6rikeT Hpo-
nopnlionaabHo Bo3pacTaTb. EcJIH 6bI Tenepb yHeallanHaTbnaoffkaab COHOHITH ropa 0- 

 BHHLI Arie:pcpy3opa, TO Toaxa oTpEnsta noToxa cTa.aa 61a nepemengaTbcx erne aaarune 
IIO noToxy 	ebixognomy ce=ieHbuo conaa. Tpe6yenoe ysealmenne Haw:Haan 
nonepeanoro cenenun ropaomanbt alld1(by3opa MOH-COT 6b1TH Hbralicaeno no npnpa-
meHrno TIHCJia M Mougy mecTom oTpbma noToxa H BLIXOWILIM ceaenHem conaa. 

PE3YabTATbI 3HCIIEPITMEHTOB 

He6oabruoil paxenuail ABiraTOJIL C npoclutaHpoHammim conaom, cTenenb 
pacmupennn noToporo 20 : 1, 6ma tcnbTTaH c KOpOTKIIM aintaDy3opom npll 
aByx pa3aHamax snaaeminx rbaonkagH nonepennoro ceaeHHH ropaonlibm alleInDy-
sopa. CTenena cyac.eHHH HpoNaHponaHHoro conaa co cTopolabi Hxona 2 : 1, 
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64 	 A. 11.numatfuu obicomrsbix uenstmaHuii paKenalux ameame.aeii 

ganua 310 .HM, gHameTp HpnTngecHoro ce ,-Ierum 58,4 .u.u. jZnx ymeHbilleHHH AJIHHM 

AliGgpopa yroa 110:10BilHbI uouyea eyamionikeiicH ,TaCTI4 01 H yroa HoRyHoHyc a pac-

nmppnometicH IaCTH graOyaopa 61AJI11 B35ITbI paBubimu 15°. HycTb HoacpclunweHT 
11) o6o3HartaeT cTeneubcymeHHH gmbchr3opa, T. e. oTHomeHHe ngoakagriBbixogHoro 
cegeHHH conaa H Haorgagll cerieHHH rop.nommbi gHeN)yaopa. BLI.7111 ucuaITauai gBe 
Ho4nrypaHHH gr4c1)yaopos c HoaclacDHHHenTamH = 1,35 u = 1,68. B o5eux 
Ho4Hrypagfulx Haolgagb Honepermoro cegeHHH gllep(Dy3opa, B3HTaa B HJIOCROCTH 

Bbixognoro ce -qeHHH conga, 6bula B 1,33 pa3a 6o.ribute HaorgagH Bbixognoro eerie-

HHH conga. flpH Bcex 14CHLITHH1451X npumeHHaocb ogHHaHoBoe TOIIJIHBO: HingHnii 
unc.nopog — yrgeBogopogHoe ropioriee J P-4 Hpn HoaNmaglieffre COOTHOD10111131 

HOMHOlielITOB 11p416.11I1311TeTIMIO 2,5. Bbiaa npoge.gana cepun nycHoB HpH pa3- 

.3kummx gae.geHHHx ra3a B Hamepe cropaHHH. Tkasaelille perynnposaaocb llyTem 
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H r. 3. Pa6oTa ampliyaopa HpH pa3.TingruAx gaBnemoix raaa B Hamepe 
cropaHHH. 

HpegnapHTeabuoil HacTpor4HH HaanaHoB oftHcaHTe.ga 	ropionero. lipogonsHH- 

TeRbHOCTb HycHa 6biaa B cpegHem 2 cen, gamnerme ra3a B Hamepe cropaHHH mewl-

..nocb OT 9,8 go 18,7 ama. 
Pe3TIbTaTE4 * micnepnmenTort, Hony,TeHnbie Ann gByx 3HarieHHi3 HnorgagH 

ceriernm TOpHOMIHIA, HpegcTaturebibi Ha itor. 3. Amiable 0 6030TpLIBHOM TerleH1111 

ra3a B tonne noarianHcL Hyrem 3amepos gal:means-1 Ha cTeHHe conga pa  B ce=reHHH, 
cooTHeTcTeporgem cTeneHH reomeTpwlecHoro pacumperma conga 18,9. 3T0 ce -qe-

Hue pacHogoaceHo AOCTaT04110 6111431(0 OT BbIXOgH01. 0 ce‘leana conga, Et 3amepbi 

B Hem garineHHH HO3B0.1151.71H ollpegeallTb yCJI0B1431, HpH KOTOphIX HpolicxogHT 

6e3oTpuBHoe TerienHe ra3a. ,11(aBgeHHe B o6gacTH, pacHogoacenHou meacgy congom 

H BX0ATIOil .1aCT1,10 grubcDy3opa, o6o3HageHo p b. Hp" Ho344HHHe1re cr.-Herm" wall-
ity30pa = 1.68 Ha6mogaeTcH «3anHpanne» ropaoHHHTA gH434:13r3dpa H OTpbIB 

noToica B tonne upoucxogHT BBepx Ho HoToxy OT ceriu1:1, cooTBeTcumorgero 

eTerreHH reomeTprmeeHoro pacutupeHHH 18,9. 3TOT pe?HHM pa6oTbi cxemammecHH 

npegcTaBaeu Ha 4-.1Hr. 2. ,TAaBaerme Ha cTefute conaa pa  Ho cyrgecTBy OCTaeTCH 

paBrnam AasneHHIO p b  He3aelicHmo OT aaeaerala B Hamepe cropanun p h  BcooTneT--- 

 CTBIII1 c paccyHcgemdamH, ripmsmeRrimmx4 B npeAmgynrketi r.naBe. K COH4D.710114110, 

3amepu gaBgeHHH Ha cTeHHe He 6auin cge.nalim HO sea Anrme conaa, Tro gams 61.1 

BO3M0H4HOCTI,  oupegeaRTE,  mecTo oTpusa noToRa II BbIrBICJIHTb ysearr-feRne 11.110- 

 nkagn Honepe‘moro ceqeram ropaoinibi, Heo6xogHmoe ggH HoapieHrtH 6e3oTpm-
Hero TerieHHH, cxemaTwiecxx HpegcTaBaermoro Ha 43Hr. 1. 3aTeM 6bula HcHbrraHa 
HompHrypaHHH 1ue4y30pa, HmeloskaH 3HaqeHHeil) = 1,35. B BTOI3 Hof4HrypaHHH 
Haorgagb Honepermoro cerieHHH ropaommi 6onbme HaorgagH rop.goeymbi, 

Bbrqmc.nermori 143 yCJI0BH31 pacrionomeHHH B BbIXOABOM ce-geHHH contra HpHmoro 

cHaqiia ynnoTHeHHH. Ha 4n4r. 3 upegcTaBgeHbi 3H3. ,leHHH OTHOD10111131 ADBBeHlIcl 

palp b , Honyqemme 3HcHepHmenTanbuo gag aToil Howl)HrypawtH gml4y3opa. IlpH  

jkaanermix rasa is Ramepe cropaama nplimepRo onouo 12,5-14 ama Hmego mecTo 
6e3oTpbmHoe TerreHHe B conjie c Hocum cua ,mom yHHOTHeFfilll B BbixogHom eerie-

HHH conga. Hpli ganbHeihnem yBealirteHHH gaBneartH ra3a B Hamepe propaHHH 
oTHomeHHe pa/p h  ocTaBagocb HOCTOHHHEIM, HOCHOJIbity 3T0 oTHomeHme 51B.11510TCH 

cDyHHHHeil cTeneHn reomeTpwlecHoro pacumpeHHH. OgRaHo HocHogbicy milorgagb 
Honepermoro cogeram ropJIoBHHbi giux4y3opa 51BH.HeTCH AOCTaT0,1110 60JIBILEOR, 

riTo6b1 Hpollycnna Becb ceHyrigHbea seem:toil pacxog ram. c HoTepamH B CHW‘11(0 

HpH =ificaax M, 6onbumx °mcua M B Buxognom ceqeHHH contra, To BO3MOHUI0  

gaabHeiimee pacHuapenHe Bbrigoromix ra3oB. H03Tomy °Tam:ileum p b lp h  63/LkeT 

RaTkaTh, B pe3yabTaTe '101. 0 OTHOBIBH110 palp b  6ygeT yBearrarnamca HpH noapac-

TaHn1 p h . ECJIH 614 naolicaTkb ropnouHam gml4y3opa 6maa B3HTD pasHort Teope-

TFraecHoii, TO orRomerate paipb ocTaBagocb 6b1 HOCTOHHHIAM. 

BLIBOALI 

HHTepeeno OTMeTIITL, "ITO wropaH HoH4HirypagHH AwbcDysopa 06ecnenthaga 

6e3oTpuBHoe Te -germe B comae HpH 061gem °THOU:WHIM Aasaerafri, paBHOM npri-

6,sm3rureabilo 14, Hpagem Aame B TOM cayqae, norja gaima gmgy3opa 6biga 

TOJILKO B 1,9 paaa 6ogee gHameTpa BbIxognero - cegeHHH conga. HpH Haggemankem 
Bb16ope HaorgagH Honepermoro cegerma ropaosurna gucbc13y3opa M0IKHO 

xapaHieplicTHHH glulxliyaopa H g0611TbC51 6e30TpmBHoro TogeHHH B conne 

HpH 6o.gee 111331MX Aaa.neurrax rasa B Hamepe cropaHHH. HallpHmep, Halt coo6- 

rgHaH Maccbe H Poraxe, B HX HCIMITHHHSIX 6bia npHmeneH g1144y3op c Ho3o:HPH-

411eHTOM cyHtermalp= 1,545, B TO spema Halt 0 noropom TOB0pHTCH 

B gamic& paooTe, "[men RO344111010HT cyateaaa = 1,35. HpumeHeHHe mermana 

yr.non HaHaoHa cTeHou gudixDy3opa 0 1  H 02 moateT TaHate yayqu[HTb xapaxTepH-

CTHRII gml.pcDy3opa, AwRe ecakt ;_krubcDyaop czaHeT HecHogLito amarmee grax4y3opa, 
onHcaaHoro 
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3weicropHag cmcrema AfIg 6oribunix 
paKeTHbIX ABmrairenerTi 

B. Hrcbceic 

,L(an o6ecHeamma HagamEammx HcruATaimit 6o.ammix paneTHux mmraTeaeii, 

pa6oToonmx B BhICOTH1IX yCHOBHHX, 3aHog paxernsuc gmiraTeaeii Ha 71MAKOM 

TOHJITIBe B CaxpamenTo cimpmai (ukapogmeT» nsinycTHa H HolmTan 6oasmoii 

amexTop, Hpegna3Haammsdi ;Mg HpHmeneHHH c HumnocTHum paKeTHUM Amra-

Teaem XLR91 (Tara gmaraTeaH 36 000 ice, cTeuem, pacumpemin Gomm a = 25). 

Hpentge nem lipTICTyHHTL K npoemnponannio 3Toro ancenTopa, 6ma npone-

gen o6ninpmniI o63op nmelomeilen aHTepaTypu Ann ayamero oripegeaemin Hapa-

meTpos xoHcTpymmli. Pa33111,1111,13111 oprannaaminmn Oman ony6annonanin OTHeTbi 

06 ancexTopax,HmemmHx pa3aHarase KomimrypaHHH H co3galom4x yeaoman Ana 

paxenforo mmraTean BO Hpenn ornemax HcHuTarmil, 6aH3xue H Hanyymy. XOTB 

HexoTopme H3 01,18TOB cogepmaan genHym HH(Dopmagmo, 6oasuraH =men, Hpithe-
;mum gaHmax He moraa 6uTs Hogoah3onana Hama, Tax xax noHcintrypagHH 
antexTopa aacTo 6aIJIH arieHE. CHOH011,1MH H3-33 Haammn pa3allallsix KOHlirleCHHX 

mwn' (CX0HHIRHXCH H paCX0AHDIXXCH), Tpy6 pa3aHansix gHameTport H T. g. 

TanHe HOHCTpylCHHH, XOTH H 944exTmmue, SIBHHIOTCH HeupaRTHarmimH C TWITCH 

num,' 133TOTOBH8HHH, moHTHposaimn H ancHayaTarkHn. 11o3Tomy 4Aapo-

gawp> Hposeaa o6mHpHoe HccaegoHatme neooabinoff wnenTopnoti encTemin, pa6o-

Talon-mil Ha xoaognom HomAyxe. Bmaa co3gana He6oasman mogeas couaa gaHra-

Teaff XLR91. 3Ta mogeab Hmeaa gHameTp xpliTHaecxoro ceaeHHH corms 38 .1tx 

H gnameTp Hsammoro ceaermH 190 .71.t.M. Como 6b1710 yeTaHOBJ18110 BuyTpH Tpy6bi 

guameTpom 203 n gamsai 990 .u.n. TaHHM o6paaoM, oTnomenne AHHEal Tpy6In 

ee gmameTpy paano 4,9. 
Ha OCHOBaHHH pe3yabTaToH, OHy6JIHROB311HLIX B pa6oTe [11, 6sia CHOH-

cTpyHposaa H H3TOTOBH3H OXHaRtAaembdi aniexTop — gOCTaT0aHO 60Hbilla, 

MTO6LI ero M071-(HO WHO HIOHCHOCO6HTI,  HJ151 HCHbiTaHliff H3HraTeaH XLR91. 

antenTopnan encTema nonaaana exemaTnnecan Ha lionr. 1 H 2. 
KaMepa gmtraTeaa HmecTe c napgamnam HogHecom (CM. Or. 1 II 2) 6auia 

yeTaHoHaerra BuyTpH HanyymHoil xamepu. 3Ta BaKyyMHaH xamepa Hmeaa imyTpeu-

Huff guameTp 2440 mat H o6sem 1113116H14311WILHO 14 m3 . Banyymaan namepa 
rfacTmo 6sma upHcoemmena repmeTHaecx11 K amexTopy upli Homonm maccHH-

Hon xpsmaxu. BsuogHoe ceienne conaa 6TaTao oxpymeHo Tpy6xamH amexTopa, 
oxaancgaemumH BOAOH. BnyTpemmil gHameTp antexTopa D d = 1320 atm, ganna 

L -= 5480 mat. Boga Hogasaaach aepe3 noabnenoft Tpy6onponog B 330 Tpy6on 

wnenTopa (HHyTpeHmaii guameTp 6,1 mm). OTHomerme AHHHIS HiraHHApHaecRoii 

amexTopHoii Tpy6sx K ee gHameTpy L/Dd = 4,16. 
3mexTop Hoggepaumaacn paMOg, noTopan HpH Homomm xpommecmoH xpe- 

IMTCH x 6eT0H11p0BaHHOff (mope. Me7Hgy BLIXOAHLIM HOH:110M cm:ma (Hapynanail 

gliameTp 1240 mat) H Tpy6oil amexTopa (HrlyTpemmii gaameTp 1320 mat) Hmeaacs 

meal. gan HpoToxa Ho3gyxa B cpopme RoasHeHoro 3a3opa nmpHHoil 40 MM. B Haaa-

ae orHenoro HCHLITaBT151B03HyX H3 BaKyyMHOH K aMepbl oaenb 6atcTpo oTcacsmaacn 

aepe3 3TOT 3a3op. 9TO o6ecuemitHaao ma3xoe gaimenue B HanyymHoii xamepe 

(HopHgxa 0,07 ama) BO BpeMH HcHmTaman. 

   

  

CD H r. 1. CxemannecliBil BHA aateETopHoil Tgy6m C BOAHHEIM oxaaniaennem. 
I — namepa cropanna c connom; 2 — aanyymnan namepa; 3 — Tpy6na aateirropa; 

4 — Boni:mei:102 Tpy6onpoaon; 5 — rpy6onpoBoA Ann aaoTa; 6 — maconanan alumna; 
7 — pama; 8 — nponmreilma apennemin paw:a; 9 — 6eTonmpoaannan onopa. 

 

   

   

   

   

   

  

H T. 2. ,EkeTanal aHteHTopriort Tpy6II c HOJAHHEIM oxnaHigenuem. 

I — conno; 2 — aaoT; 3 — Tp-y6aa ancenTopa; 4—xoabrtesoil Tpy6onposon; 
5 — Tpy6onposon Ana aaoTa; 6 — npumica; 7 — pama; 8 — Bona. 
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68 	 A. limumaquu 613GCOMlibtX ucnumanua paremubtx aeuzamenea 

HaA Tpy60uposoAom B0,11bI6ma yoTaHounell Tpy6onpoHoA a30Ta C 330 Tpy6- 
HamH (CM. qIr. 2). YeTaHosHa Tpy6oriposoAa aaoTa Hmena uenmo: 

1) npeAoTapaTHTL Heperpes BOABHIAX Tpy6oH BO HpemH nycHa a upeHparRe-
MIA pa6oTm AsHraTenH; 

2) yCHJIHTb paapemeHne BoaAyxa B BaHyymHoii Hamepe. 
°HESTIA noHa3anH, =ITO upH OTCyTCTBIIII Tpy6oupoBoAa C a3OTOM He 6mno 

nospensAeHHii Hall 3p031MucneAcTaHe neperpesa. 3Ta 37HeRunx aaoTom He yae-
marmaana pa3pancemle. Hocaennee Hm3mBaeTcH TeM, riTo cHopocTs noToHa 
a3oTa 6mna HHa{e CROpOCTII BbIXJIOHHIA% ra3oB paHerHoro ABIITaTeJ151. 3TOT meToA 
yaearvIeralH oTcacmHartun up' uomoign HcnomoraTeammii cTpya, oxpyncalorRefi 
OCHOBHy10 cTpylo BTAXJ1011HOTO ra3a B tonne, 6yAeT B Anal:Aldo:nem IICIIpTaa B ,I1py-

11% Cepmfix OIIbITOB. 

Ho Amine anwuTopuoil Tpy6m &um cAenaHo 45 oTeepcTidi JIM 3amepa Aae-
neHHH. gasaenne H3mepHnocb B mecTH To9:Hax BO spemx HeHoTopmx IICHLITaHaff. 

ELMO yeTaHosamio, riTo Aut.:wane Ha cTerate Bo3pacTaao OT 0,26 ama 3a BIA%0AHLIM 

corfeHmem contra Ao 0,89 ama B6.71H314 HoHua wHeHTopa. 
anaenlle B BaltyymHoff Hamepe H3mepunoch Ha paanliranax anacoTax» 

B Tpex TO,IRaX, pacnononieHamx Boxpyr B1,1%0AHOTO COT10111111 comma. Bo ape-
MH °PHOBIA% IICHLITal111f1 Aauneulle upll pa3JIWIHbLX XIIEITaHaHx 61.1n0 B Hpe- 
Aenax 0,07-0,14 ama. AaHnenme B BaHyymaoff Hamepe nanano orieHL 6LICTpO, 
• upHmepHo Aepe3 5 tea Boxpyr corona yeTaHaBaHaanocb cTa6HabHoe 3Harierule 
H1131LOTO AaaneHHH, ocTaxageecH nOITg Hea3MOIIMIM B Tegerme acero IICIILITaHHH 

(-■-• 155 cen). 
XOT51 gaBJICH110 B BaxyymHoft Hamepe He 6mno OrIeHL FIR3IMM (COOTBOT-

ureyeT umcoTam OT 14,6 Ao 18,3 Km), °Ai:1mm TaxaH yeTaHointa Ansi upoileAerma 
ncumraroul (npamaH 3)HeHTopHaH Tpy6a, oxnamAaemaH BoAoii) xopoma TeM, ‘ITO 

06ecuernmaeT AOCTaTO4HO B1131f00 Aaeaemme, Heo6xoAllmoe Ansi acumraErlla corona; 
HH3Hoe Aaunerme B Baxyymnoii Hamepe HonyriaeTcH nocpeAcTsom cparamTeabHo 
upocroro cnoco6a; ycTaHouna Becbma HaAeaula a o6ecuermaaer ycToiirrHumii 
BaKyyM so upema AOBOJILHO upoAonamTeabHmx HcHmTaHnift. 

B HacTosnuee Hpemx 4)lipma «AapoAnceT>) (CaHpameHTo) uposoAHT Ase Aorron-
HHTenmame cepHH 3HcnepHmeHToe. Hepaaa cepa HpeAycmaTromaeT upoAonsHe-
HHe paHee upoaeAerumx HcumTaimil moAenH (ouy6aHHouano B TCR-185) c upH-
meHenHem Auyx coven co cTeueHHmH pacHnapemma a = 25 a a = 45. Buxnou 
113 3TH% conen Hp0a3BOAEITC51 B 971SOBTOpHESO Tpy6m AuameTpom 203, 305 a 356 .stm. 

Tpy6m 6yAyT IIOCTeIIeHHO yHopaAnuaTbca ,11J111 Toro, ‘Tr06m oupeAenrurr,  MHHH- 

ManbHO B03MOHMy10 A.1-mmy anieHTopHoil Tpy6m, upu HOTOpOJI aniemrop 6yger 
pa6oTaTL. 

BTOpaH ycraHoaHa COCTOTIT 113 cueruaanbHoro amexTopa, Hmeionkero BCTIOMO-

raTeaLame contra (a = 16 II 25), Haupasanionwe caepx3ByRoaym cTpylo ra3a 
Hp116B11311TOBEH0 napannenbilo OCHOBHOR cTpye BIAXJIOHHOTO ra3a. 3TOT sateHTop 
mmeeT oTRomerme MITIHTA Tpy6m K ee AuameTpy 0,3, 'ITO Becbma yAo6Ho AnH Hpu-
meHeHHH 3Toro 3HieHTopa, OCO6OHHO B Gay-gas:1x orpamagenHoro upocTpancTua. 
HecmoTpa Ha HposeAeHHe HcumTaratii c He6onmullmll moAennmli, B upouecce HoTo-
pmx nonygerrm yRosneTBopIITenbIIme peayavrarm, B HacTasuuee BpeMH He HmeeTcH 
OHLITHIAX gaHHISX B °THOUWHIM ycTaHortox B HaTypanbapo Bearrnally. 
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Pa3pa6oTKa BblxnonHoro Au4k4y3opa 
lcnsl Ha3eMHbIX mcnbuTaHmk 

paKCTHbIX ABIlrareneA 

jOrc. rie.m6ep ✓ en, P. aftcort 

B Haman: mil pa6oTe npunegem pe3ynE,TaTm, nonymernime npn ncranammix, upoBe-
Tkenumx so spemn pa3pa6omn Artc1)43yaopa Ansi MoAe.rnaposaoag BLICOTMAX ycnosHil npu na3em- 
• HCLLESTBEHIJIX paKenaax AsuraTeneft. ELlna HpoBeAeara III)OgyBall XOJIOATaaa BO3AyX0M, 

.1T06LI oripeAensn onTlimanLnyfo reomeTpluo Am043y3opa, menet03am xaparrepnconm 
nenoTopmx THROB nuogy3opo3 a onpeAennTL B711111Hlte Ragaram comm. HOM_TIMO npogyBon 
XOROABIDINI Boagyxom, 6mart npoBegegrA ornesme FICIIESTaHlIA Recit0l-1E101x Rougutrypawsii 
Ancl(lay3opos comecTno C paRaTummn nuarareamma co cTeneriaro reomeTpumecxoro paciaH-
pesna comma 10:1 a 40:1 as TOIIIMBe micnopog — BoAopoA. 

CymalorRHecsi-pacunapinoremecH Alubebyaopm c 031THMBRI.HOR cTeuenrio cymefflia, 
oupenennemoit nocnegoBaTenwo no spemn HCIILITaHRii, nmeloT nrinine xapanTepucTn-
nu, qem TeopenmecEne xapanTepucTimm, paccmirramme IIO Teopnn npaaoro cxamna 
ynnoTnenun. Taimse &um yeTanounerm, TITO OTKII0130151131 auxqemaft xapainepEicntx OT 3ua- 
• Bm=micnemmix a0 Teopica nprimoro cicamta ynnomeann, ae BaBITCHT OT cocTaua pa6o-
gero ra3a, pa3mepou nenraTeng Han oT cTenenn reomeTpmsecHoro paciarapennn contra Aanra-
Ten.a. Ancixhy3opm c neriTparm.rmim Tenom, nmeionme nocTonanym man mamas:Immo reomeT-
pum, nmeioT nyrinme xapaRTepucTHKEt, mem cymamaknecm-pacumpsnommeca nmeN3y3opm. 
3KcnepnmenTm nona3anu, 'TO npumemaemble nwHaysopm npm BcmiTaUBB paxembix Tndra-
Teneii BLIII0,11HHMI CB00 na3na,TeRue. Bonee Toro, TRgy3opm . CTaHOMITCH 6onee neo6xonn-
Imimn B CBR311 c pa3Turrnem paiieTumx wiraTeneil, nmeminnx contra co BCO Bo3pacTalotRem 
crenearlo pacampeami 

OBO3HAIIEHIIH 

C — AnnHa LUCTIIIHApIPIOCHOil ropnomHLa AH44y3opa; 
Da  — Anamezp amxoArtoro ceAeHHH corona; 
D b — AHameTp B%0AHOTO COrleM151 Apabc11Y3opa; 
Dd — AllameTp TOpTIOBIEHIA AHOy3opa; 
D i  — AuameTp aoHe'Horo ce,Tern4H pacumpHIorgerOca yqacTHa AHOy3opa 

c yrnom pacumperma 10° ; 
gilameTp xoilemnor o c errenllIT pacrunpfriorgeroc A yrracTua Auc4y3opa 

c yrnom pacimpeHil 20°; 
D,— MaxcHMaabELiii •),_cHameTp uenTpaammro Tetra B AneDdioy3opax; 

E — Anima unaHHApHriecHoro yqacTHa Hapyamoil Tpy6m AlicINDy3opa 
c genTpanbrimm Tenom; 

L — o6rgaH AnnHa ropaoauma (pasHa Ana 6o ii 	3Ha-geHHH C); 

(Pi /P h)o- mrummaamme oTHomerme pa600mx Aaanermit, paeHoe nonuomy Ann-

.nennio ra3a B comae, Aenemlomy Ha cTaTurxecHoe AaaneHme B BMX0A-

Hem COieniiH A4cpy3opa; 
MIIFIHMaJILHOO canomerme HycHomax AaaneHHIA, pasHoe uonuoiviy 
;lath:Team B tonne, Aenennomy Ha cTaTwaecHoe AauneHne B BbIXOAHOM 

ceAerma Awgy3opa; 
unaHHApHgecHoro yqacTHa BO axoAHoizi ,riacTm AirInDy3opa; 

paccTomme, Ha HoTopoe ocTpue Hollyca ueaTpanmioro Tana BABH-
raeTcH B Coirao. 

D. 
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Cacrema COHJI0 — glaci4ysop, now)6Ho gpyrHm caepx3ayaoamm cHcremam, 

Hmeer pa6omte xapaHrepricrHan, orawnime OT xapanTepncrItH Tama( cHcrem 

C HO3ByHOBLIM HOTOKOM Bosayxa. ECJIH B gO3ByROBbLX cncremax COH.7I0 — "ImIal)y-

Bop yaeamurrb OTHomerme nariaeHat, TO ace CHOpOOTH B cHcreme ao3pacryr ogao-

apemetmo H o6nkaa crpywrypa noroaa. OCTameTeg nocrommoii. B Harmon ace cHcre-

me npu yaeamgeHmit o6nero crrHomeHHH ganneHMA (p i /ph) nocaegoaareabHo B 

yaasaHHom nopagne HpoHcxoc1T caegyionwe H3meneHHH: 
1. Hpwrrmecaoe ce4eHme comm. 43anepro)), B TO spew' 'tax HOTOx ra3a B 

oCranbHog =mem cHcremm °cram"' AO3BYHOBLIM. 

HOHCTPYICIIIIH 14 XAPAILTEHICTFIRA illI4)OY3OPA 

Coraacno nporpamme, sHcneplimenrm c nponyanai conea X0.7I0HHbIM a03Ay-
xom 6man nposegerma HccaegoaarenacaHmn aa6oparopmimH 4mipmm 410natire)( 
3iipxpa4)T». HpH 3TOM npHmenen HCIIbITaTeJILHIA crew' HMI pax-tonna ganra-
Teneii, o6opygonaramii npH6opamH HaH H3mepeHaci Tan'. LITo6m H36eacaTb Icon-
aeHearnm snarl' B conne, topic HCHbITaHHHIC upHmenHacH cyxoll Bo3gyx. TOT 

TPEBOBAH1411, IIPEArbfIBJIIIEMME IC )4110143Y3OPAM 

PaRerHale gaHrare.aH, pa3pa6armaaemale B HacroHmee spemH aJISI aepunix 
cryneHeil palter, o6wzmo Hmelor conna c 6oaidnoil reomerpwlecnon creneHmo pac- 
11111pCH1111, H nosromy craramecHoe AmmenHe B BLI.X0AHOM cerfeHHH conen 3THX 

gaHrareadi orienb maao. ATM mogeamposaaHH yeaoanii 'roam. B pa3peaceanon 
cpeje H noarrieHHH caepx3ByHoaoro 6e3°TpLkmot° Te'leHHH ra3a B comae topic 
Ha3eMHi,Ix Hcnizraintax He06xognmo npHNeHHTI) HeHoropme 0110006BI gag norm- 

?MIMS' crarwlecnoro nanaerma B 06JIaCTH BLIXOHHOTO ce4ercla comma. BmecTo 

npHmeHearm 'Iacocca A.IIHorcacusaHHH BLIXHOHHIal% ra3oB 4)Hpma diparr — YHT- 

npumeHHer cyataamgareca-pacmHpHionAHecH gH4a y3opm, Horopme npeapa- 
rnalor HaHenplecxylo sHeprmo BbIXHOTEHbIX ram) paxerHoro naHrareafi B gal:Lae- 

Hue, Accramg/foe HRH TOTO, TITO6LI HO3BOJIHTE. 3THM BbLXHOTEHLIM ra3am BKIXO,E(HT13 

B armocdkepy B ye.710B1HX na3emnoro Hcnbrrancm. 

6 
7 

4) a r. 1. Cxena paspa6oracnoro mlxnouaoro gin1)4)y3opa. 
— aaaop men.nky connom n jOI4e 	neo6xonnma1ik gaff aamepa Tarn; 2 — yron 

cvicemva 11,2'; 3 — crenemb CYNielil46 1,71; 4 — yron pacrnripernin 10'; 5 — gnamerp 
waxonnoro cemernm gmtfptyaop a 13 1,58 pasa 6onbuce nnamexpa ropnomnial npnjapyaopa; 

6 — oritomenxe gmanm ropnommm H ee anaraerpy LiD 4a =6,60; 7 — creneab reomapn- 
necnoro pacnnapenan npocIninnpoaannoro conna 40 : 1. 

crelin 6bia cnoco6eH o6ecnegwrb 6e3orpmanoe re ,remte B comae xsat C m44)y3o-

pom, Tan H 6e3 Hero, Tan 4TO iio6oe ma-Hanna gricloc1y3opa Ha Tary conna moHalo 

6LIJI0 HOTHO o6HapyHurrb H ero xapaHrepHcrnan 3amepwrb H cpaartHrb. HOM13340 

npogyaoR X0.110AHLIM ao3,Tcyxom, 4mipma «HparT — YHTHTI# npoBella orHeame HUM-

TaHHH manmx H 60nbIIIHx mogeadi paxerumx gartrarenen C HpHmeHeimem gricia4y-
30p0B. Hpu nposegeHam 3T/1X Henbrramal raaaie Hsmepaaaci) Tara. 

Ha OCHOBe pe3yasTaros 3TIEX HomiTannii 6ma comaH nH()43y3op, noAo6- 
HbIii H3o6paacenHomy Ha 4)Hr. 1. OH COCTOHT 143 cy)aalornefics" -gam?' c yraom cynic-

Min 11,2°, caeraa pacxoHargeticH ropaosHma c ornomennem g.TIRHES H aHamerpy 
LID 6,6 H pacna/pmornetica =murk' c yraom paciunpenna 10 ° . Crenenb cyace-
Hliff ropaolunim am6pana, coraacHo Ranrpoairly. OTO reopern ,recan maacHmaab-

HaH CTeHellb cynzeHHH, topic Koropon BO3HOHiell sanyca gralaDysopa. ECJIH COILTIO 

gaHrareaa HMeeT creneab reomerpH4ecaoro pacrcupeHHH 40 : 1. H HpHMeaH-

TOuJI npogyarm cropaHHH aogopoga B aHcaopoTke (x 1,23), TO yaa3annaa 
creneHL cyncerraH paBHa 1,71. Ha caepxsaynosoft =men' comaa Ha HeHoro-
pom pace-Foal:mil OT HpwrImecnoro cerium)" pacHoaonceno cHoab3Hr1 ee coemine-
lute C He60.11bIEHIM 3a3opom, 6.aarogapa noropomy MOHCHO H3MepcITb THry. Hpu 

crelleHn reomerprmecHoro pacinHperum conna 40 : 1 ornomeHne nycnosbuc gas-
aemnft, T. e. orHomerme nonnoro gaaaeHHH rasa BO BXO,HHOM CeleHHm conna 

H craTIFIecaomy TIaBHCHHIO B BLIXOAHOM cegeHHH gH)4)y3opa, parmo 19. 

CD fi r. 2. axcuayaranHomme xapaRrepacnnta TIMM:Mal cncTeMN 
corm° — aa44)y3op. 

I — miummanbnoe omoinenne patomnx nasnermii; 2 — mminmananoe 
ornomenne nycnommx naanenwil; 3 — 6eaoTpmanoe xemenne rasa B comae. 

• — ynennmenne OTHOMe111411 iannerHtl; 
O — ymenbtaenne oTnomenna naanermil. 

2. Caepx3ByHonal ROTOR ycraHasammercH B paean/palm:Ha:Ica *mem conna 

Ha Heaoropom paccromutH OT npwririecaoro cerierrma. Rom6HHaHHH aocoro H upa-

M0r0 CHWIHOB ynaornemul npeo6pa3yer caepxsayaonon HOTOH B go3nyHoaon, Ho-

Topmii sanonnHer ocraabnylo '1.9.CTb collaa H BeCb Hliel4yaop• 

3. CHcrema caa ,laoa ynaorHemla HBIDHeTCH H3 comma =repe3 cyacalornyloca 

nacrb AH(4y3opa K row -loam:le gH44y3opa (3 Ha 4)Hr. 1). Han roabao CHCTeMa 

CKVIHOB yILHOTHeHHH BIAXO,IIHT H3 corona, TO °Ha 061,1r1H 0 obIC p 0 ABILMOTCH 

ropammane gH4)4)y3opa, Tax Han sra cacrema cHa.ncoa B cyamionkeiica rlacTH 

HBJIHeTCH Heycronadason. B 3TOM carlae caepx3Byaloaat ILOTOK ycranaBanaaercH 

Ha Beam nyTH OT xpwrImecnoro cerieHHH conna AO TOINIOBHHEI go:gy3opa. B cso-

garRefica qacTH an4)()y3opa B caepx3synorsom noroae cymkecTaylor caa6ue Hociae 

c arum yna o Herm H. 

4. HpHAaahneinaem yneaHrieHHH corner° ornomeHHH amt.:lanai cricrema CKag-

HOB yHJIOTHOH1131 B Art4xfoyaope ginnuercH B pacxogau'enca 4acTH BETH3 HO HOTOHY 

(4 Ha 4)Hr. 1), IIpH 3TOM B comae H Brimieaeacanmix -qacrax grul1(0y3opa He upoRcxo -

arr HHHanHx H3meneHaii. 
Tperai 3Tan, B Horopom caepx3ayaosoll HOTOK ycranaBansaercH B EexOTO- 

poll o6aacra cHcremm, npeAcTasamornett Hmrepec, o6mgrio Hmeuyerca mycaosum». 
Ha ()Hr. 2 upegcraBaema ramie pa6orme xapaarepHerram HRH IacTHOro Gay- 

=ran norona xoaogiforo ra3a. Ho OCH opaHHar ornomeH napamerp THrH conna, 

paaman 3HageHI310 TSITH HO allyrpeHnemy HoHrypy comma, genennomy Ha npoH3- 

Be/keHne noaHoro /cariaeHHH ra3a B comae Ha naomkagb Bbixo,rworo ce-genna comma. 
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72 	 A.  11.4tumaquu IMICOMMAX uctibemanuti panemnbtx aatzeameneit 

Ha BTOpOM aTane, Horga HOTOR B XBOCTOBOH 	CWIJIa FIBJIHeTCH )403ByHOBLIM, 

a cTaTHrTecHoe gannenHe Ha eTenHe conna BfacoHoe, THra B aTOM carme 6ygeT 
OTHOCIIMILHO 60JISM011. ynenngenim o6THero °THOU:WHIM gangeHnitt cHcTema 
CIM414013 y11.110THeHHFI ABFIHWTCH B111213 HO corny, npH OTOM cTaTTugecHoe gannerrne 
B XBOCTOBOR 4aCTH Gonna nonnmaeTcH H ymenaniaeTcH snaleT[He napaMeTpa THIH 

conga. B HpHTHHecHois" Tconte (oTHou[effee ganneHHii, gOCTHTO4H00 gas' aanycHa) 
clicTema cHaHHoH yHJIOTEWHEM B1,1110/111T 113 conga p[sHraTen.a, 11 B con H ne ycTaan-
IMBHeTCH HOJIHOCTb10 csepxsnyHonoti ROTOR. 3HaHenHe napameTpa THI'II conna 
nagaeT go MIIHHMaJII,HOTO 3HarienaH, pannoro 3HaHemno npn ticTerieumi B a6co-
nuoTumil BaRyyM. B 3TOM cariae cosgaeTcH atenaemmii HoTox ra3a sHyTpH contra, 
HoTopmil HOJIHOCTLIO mogenHpyeT ycnonnH noneTa B Hocmoce. 

,Lkaahneinee yne.aktgerrne HRH ymenbmenne oftero OTHOWOHHH ganneHnii 
HO BallHOT Ha HOTOH rasa B comae, To Tex Hop Holm 0110 He yMeHblIEnTCJI HaCTOJII, 

HO, 4 IL TO cncTema cHagHon yTIOTHennfl llepemecTnTcH 113 gHcf)43ysopa CHOBa B COMBO.

3TO OTHOWOHIle /Tanana-nil HasmsaeTcH MHHIIMalIE,HLIM oTHornenHem pa6ornax gut-
nennft. 

IIPOAYBICH X0J101111MM BO3JAYX0M 

HO4TH npn ncex HpogynHax X0.40/MbIM no3gyxom C nplimeHennem g1444y-
3op mayrpermee CTaTH4eCHoe gasnenne B tonne THra HoToxa, iloayHeiume HOCJI° 

3anycHa gllOyaopa, 6b1.11H TO4H0 Taxue Hte, Halt 14 B cayHae Hcr[BITanHil, npono-
gHmbrx 6e3 glicHpyaopa, HO C Baxyymnumn Hacocamm HoTopme Hoggepatnnaan 
11113110e 	 B 06nacTH maxogHoro Cerle111111 contra. B HpOTHBOHOHOHCHOCTb 

sTomy B cTaTLe MaccEe n Pounce [1] c0o6TnaeTcH, 410 IIpII HpHmenennn HeHoTopmx 
THIIOB gn[bcpysopon cTanmecHoe gaBnerIne ynealrlymaeTcH Ha HllyTpennen" cTenHe 
conna neganeHo OT BLITCO,IMOTO ce4eHH.H. MOHMO Hpe,14HOHOHUITb, 4TO ant Hencena-
TenT.Hble HOB14:01°11HLIO ,LIaBaealiff 1113J13110TCH caegcTnnem 4peamepHo 60.71bl:110TO yrna 
nonopoTa noToHa mesEgy BbIXOUHEIM ceHenHem contra H nxogamm ce4ennem g4- 
4)yaopa, 4TO paccMaTpunanoCh Tamice HoyaHom [2]. BOUM:110R yron nonopoTa IIOTO-
Ha nopoaq_[aeT CHJIblly10 ygapHylo BOJIHy, HoTopaH B1,13BIBaer mecTamizi OTpLIB 

noToHa. 3aTem cHamoH nepemenkaeTcH Ha He6onamoe paccTomme conno, ynenn-
411Baff Taroam o6pasom cTanoTecHoe )_[annenHe. Yron HonopoTa noToHa B paccmaT-
pHsaembix HCIILITaHHHX 61.44 cpaHnuTenbno man, nocHonbliy yron 140HyCHOCTIt 

CTOILOH conna 0110110 BEIXOAHOTO ceHernm 6ma pasen ncero 9° . 
Roncpurypannn He6onmanx mogeneti axcneplimenTaammx cymaymmHxcH-

pacn[HpaioncHxcH glidxby3opon npHnegerna B Ta6JI. H Ha elmr. 3, Ha HoTopoil 
H3o6pameHa cxema AmgyHopa. Yr.ina cymerTHH H pacnimperatH giml4y3opa, 
a TaHme He3Harmenbamii yron pacninpenHa ropnonnum 6r.unT BH6paHLT Ha °CHO-

BO aHanHaa pe3yabTaTon upegnapnTenbnoro n3yHennH cnepx3ByHoHmx T[Hcb-
cpy3opos. OnTHmanblime yrJILI cy;HeHnx paccmaTpitHanacT, JIyHacesn -Hem 
B pa6oTe [3]. IlocaegnHa ceunlla mmInDysopa, noxasanHan Ha elnirype, 
e yrnom pacnilipaann 20° upHmenHaach Ana COOALIELOHIM gmgyaopa c 6oamnoii 
131,111HOILHOEI Tpy6oil npn npogysHax X0J1011131,111 Boagyxom. Hpe)(110.11araHOCL, 4TO 

aTa nocaegrom ceHnHH He Baum's 3ameTno Ha xapaHTepneTnxn gnc[4y3opa. 
IlpH 311411 ncnTrraHHHx H3MOILFIJFILCb caegyionTHe HapameTpm: 

m a) cTenena cyenHH (Da/D:) 2 ; 
6) II.7111Ha TOpJ10BILIIBI L (113MeHHJIaCI. nyTem BBOUOH1141 nlianngpnriecHoil 

BCTaBI111 C); 

n) /Anima gllaHHApHgecHort -HacTH a Hepeg gn(14yaopom; 
r) nennrama 3a3opa elepes HoTopmii npolicxogHT nogcoc ram. gncl3dy3op) 

B rimxogHom ceHeHHH comma (aTOT 3a3op pery.allponancH Hamenermem TOJIDI14114 

HoaLga, npncoegnnenHoro K Bxognoil lacTH AncboDy3opa). 
113 Ta6JI. 1 caegyeT, 4TO AJI11 gn(14y3opon c HonchTrypanHHmn S1 H S2, 

S3 H S4 H "[pH aagannoii cTenenn cymennH 1,57, H3meaeHlle gaHTETA nnalingpnne- 
cHoti -qacTn a OT 0 go 0,31 D b 	OKa3aJIO sameTnoro BJ11151H1151 Ha OTH0111°11/1& 

HYCHOBIDIX Aasaermii (p,lp 	OITHa110 B carfae npnmerrempi ginIxby3opa C HOH- 

cDHrypanHeil S6 H npH ynegarieurn4 cTenenn cymeHHH go 1,71 moamo 6mno pa6o-

TaTb npH HOCUOJIbH0 mem:A:nem 311a4e111411 °THOU:1°14FM nycHonux gangeHnit. 

Ta6.rtuga 1 

OTHocHTenbume napamerpTH npoermx eywaionmxcH-pacumpFnorcuixen HmlaffiyHopors 

1.<0.4Thiryparmi 
CTellelib
CylEBBW' 
(Da/D:)2 

L/D ',1 C/L4 Di/4 Do/Dd a/ Db 
(p i/POS 
( 3a3bp  

0 , 0 56 cAt) 

MaBLIBB 
mown] 

SI 

nP°A YB-  
RH  

Ha xo- 
noHnom 

  eo3gyxe 

1,57 6,66 0 1,815 3,021 0 22,6 

He6on 
mast 

mown 
Da  = 

= 8 , 0 , 

S2 1,57 6,66 0 1,815 3,021 0,310 22,4 

1,57 10,06 3,4 1,815 3,021 0 22,0 
S3 

3,4 1,815 3,021 0,310 22,2 
S4 

- 

S5 

1,57 10,06 

1,71 6,66 0 '1,894 3,153 0 
He 3anye- 

HaacH 

1,71 6,66 0 1,894 3,153 0,310 21,7 
S6 

S7 

BLIXaoa- 

Hme ra- 
314 

1,71 6,60 0 1,58 - 0 18,7 

He6oi 
mai] 

moHeJ 

TopHHHe 	  

1,71 6,60 0 1,58 - 0 19,0 

MoHe 
B Hal 

panaH 
Beall 

Hy 
` S8 

143 Ta6JI. 1 FL 2 caegyeT, 4TO npH ysenTrienina gnilaaa row-loam-1m L (yr 6,66D71 

go 10,06 /3'1 (npn a -= 0 B glic[HDy3opax c Hoin[HtrypanTomin Si H S3 H npu 

a= 0,310D1, B ;_kwimby3opax c Howblirypaiummit S2 H S4) OTHOWOHI1F1 HyCROBbIX 

`a-1 

0,=1,0190a  

H r. 3. lipoeToil eyHtaiorqzficH-pacHnapsnoiHniicH HTHINDysop. 

gannemaft nemnoro ymeHbninancL, a °THOU:Willie pa6o4nx ganneHnii ymenbnaH- 

noch 3HaTIFITOJIIMO - 
npn6nn3nTenbHo Ha 10%. Tax Hall upli HcribrranHnx Han- 

HuTepec npegcTanaHno oTHourenHe nycHonmx ganneHnit H MOHM 0 614J10 

gance gonycTHTT3 ne6onbuToe yxygmernae nycHonmx xapaxTepucTint c neamo 

6 
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1{011(fmry - 

pagan 

Minnimanbnan neamnn- 
OTHOEHeHHH nanne- 

EBB npn aanycne 
(Pi/Ph)s 

Mnanmansnan neannynia ()Trion:realm 
;tanner:mil as pa6onem peamme 

(Pi/Ph.)0 ,0 1) 

HeACTHHITZBHHIT 	f 	pacneTnan 

3a3op meacgy Ringyaopom H COI nom 0,056 cm 

S1 22,6 22,6 16,6 0,74 
S2 22,4 22,4 16,6 0,74 
S3 22,0 20,4 16,6 0,81 
S4 22,2 19,9 16,6 0,83 
S5 He aanycHancH 15,2 
S6 21,7 21,7 15,2 0,70 

3a3op mencny gInDcl)yaopom H connom 0,0075 cm 

S1 23,0 23,0 16,6 0,72 
S2 22,8 21,8 16,6 0,76 
S3 22,7 21,8 16,6 0,76 
S4 22,9 21,3 16,6 0,78 
55 He 3anycKaaca 15,2 
S6 He 3anycHanca 15,2 

(Pi/Pldo,pacn. 1) 1=  
(PilPh) 0 , AHA CTB . 

■•• 

2
",  1110 

Macunnat5 
modenu 

1,23 	 14 
(02 -  11 2 ) 	Xonoexbizi 8034.0 

x 

26 
• 

24 

22 

20 

18 

16 

a; 14 

12 

5 
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ymeHmaeHlin gnliHbi Alici)(4y3opa, TO Ho4Hrypan1114 gH44y3opos Al111 orHemax 
licHmraHHift 6LIJIH cupoeHrHposaam c 6onee HoporHon ropaoHnHoit H 6e3 HHHHH-

gpEuriecKoil HxogHoit rlacTa. OgnaHo ;pH Hogygenna HaHayrinna xapaHrepncrint 
gmIxbyaopa Heo6xognmo upHmenTerrb 6onee HIIHE[Hy10 ropaommy H He6OHLITIOCI 

gJIHHLI HxogHylo HHHItagpEraecitylo ceHrHno. 
IIpH npogyintax xonoginam no3gyxom yHearmeHHe creneHE cymeHHH HpHso-

JIHJI0 H ymeHmuemno OTHOILleHHH nycHoHmx a pa6omix gaagernift Jio BeHWTHHEI, 

npH HoTopon ginixDy3op He 43anycHancfo. HffrepecHo OTMeTHTb, rITO npn 3TH% 

npogy3Hax xonogumm Ho3gyxom maHcHmansHan creneub cymeHHH, npH Horopoil 
aanycHancH gHoMpy3op, 61;ina pal:ma 1,71. 3To 3HarieHHe cyinecrBeHHo 6onbrne 
TeopeTirmeHoro maHcHmyma 1,57 ;Aga ra3oH c x = 1,4. 

B Ta6g. 2 raHme HoHa3aHo HaHHHHe 113MealeHHH 11111pHHM 3a3opa aojcoca 
ra3a B gHegy3op. IIpH npogysHe xonognum Ho3gyxom riepea u(enb HthpHnoii 
0,56 atm BreHano B con. pa3 6onfaue Boagyxa, -gem iepe3 awns unapliHoii 0,075 .m.x, 
a orHouteHHe nycHoHmx gaBgenlin B cariae nplimeneHHH 6onee HmapoHoft InegH 
6bIg0 npH6gH3HreabHo Ha 2,5% HHHte. 14Hrepecn0 OTMeTFITL, HTO B capiae 6onb-
meli meart xapaHTepHcznicH Ancb111y3opa He Craali xynce. 3TO 06CTOSITeHbCTBO 

MWHHO 06T,HCHHTE. AsymH BO3MOHUILIMFI l/p11,114HBMW 
1) Horox nogcacmHaemoro Ho3gyxa mor yMeHIAIIHTb Horepn gaBgeHHH B en-

creme CRWIKOB yIITIOTHeHHH B criepx3HyHoHom gricinDyaope npx 3anycHe H 
2) yBealmeHruzil ceHyrunnzii pacxog ra3a riepea And4y3op argeHrrunto y3e-

JIH,THBaer creneHb cymeHHH. 
Ta6dtuzfa 2 

XapawrepHeTHHH upocToro cyacatomerocH-pacrunipsnoakeroca n11t4y3opa 

B ra6.11. 2 'mime npeguraBgeHm MBIIHMaHMILIO zeoperrplecHlie OTHOIlleHHH 

pa6ornix gamgeHHii, BbrIFICRelThble HpH gonyrneHHH, rlTO norepH gaBgernmi npu 
cHepx3HyHoHom reqeHHH B cynialornetica rIacTa gmi1(Dy3opa COCTHBH}HOT 10% 1) 
H 'ITO ;_kaniz.Hetimne noTepH HogHoro gaBaeHHH nponcxognr B Hpamom cHarmte 

Ana Hccnegyeminc graDoDy3opos Hamenerrne npennonaraemmx noTepL B noit =lama 
nn(gyaopa OT 0 go 50% Bum/Baer nameneane pacqemoro OTHOmeHHH AaBneHHii /pH Beer° 
,nu44cDy3opa Tonmio Ha 4%.  

yIIJIOTHeHHM, pacnogontenHom B ropxonHHe ginixty3opa. adkelleKTHBHOCTb A03By-

HOB011 rlaCTH ginixDy3opa npliammagach 100 %-Hon. 
TeoperligecHoe ornoraenHe nycHomax gaBgeHHil HmqHcaeHo npH gonyme-

HHH, 4TO HorepH nonHoro gaBHeHHH aMeloT mecro TOJII.H0 B npamom cHarnce 

ynnorHeHHH, pacuonomeHHom B BEIXOAHOM Ce4eHHH conga, H onpegegnexcH 

COOTBeTCTBylOBAHM RTICHOM AWOL. 

OFHEBLIE FICHLITAHIM 

ECHH HpTIMeHHTb CHHDIHOM 60.11f,Hty10 CTeHeHb cymeHHH, TO 1 Hclx1)y3op He cmo- 

,Her 3anyci•HrEcn. llowromy gag o6ecuegeHHH aanycHa gingyaopm, pa6oraHunae 
Ha HpogyHrax cropaHHH Hogopoga B Hucaopoge, 6m.3H B3rOTOBJIeHbI c HeCROJIbE 0  

CD H r. 4. Xapawrepncimna Ancgy3opa, 
npeAcTaHnnicenero HaH6onsinieft naTepec. 

1 - oraomeaae HOJIHIAX nannennik no Teopnx 
npnraoro cnanffa ynnoTnenna; 2 - monenb B Ha-
Typanafryto nennnnny; 3 - npocTotir cyncaloaniftca-
pacumpaionunka AncInpyaop c nomparypannert 
S6; 4 - Amcbcpyaop c elnincitponannhim genTpanb-
Hmm Tenom c notlipnrypanneft P3D; 5 - gininDy- 
eon c HOHBHH-CHT,DolgeuTpaahmAm Tenom c }WHOM- 

ryparmeft MPI; 6 - mminmananan nenkruma 
oTnomemut pa6onnx nanneum11. Bce °exam:Awe 
TOIHH OTHOCHTCB H OTHOLIMHHHM nycnonmx gala- 
..nennit. 0, - H, - nponywrm cropanna Bono- 

pona B inicnopone. 

meimmeti Henwinnon creneHH cyacenktH 	cpaHnernmo C maHcHmanbHo Aony- 

cTlimoil c'reneHblo cynteHHH, T. e. c HeHoTopmm yxygmeHHem xapaHrepHeTHH 
ginixby3opa. TeoperinecHH paccurraHHaa maRcHmanbnan creneHL cyM(eHHH Ina 

3artycHe npH upogymtax xonogamm Ho3gyxom o6ecne=m3ana npliemnemmii He-
6oabraoil Banac. Hoaromy npH Oraesblx HCHLITaIll4H% JAHR ropH'rax ra3oH 6MJIa 

upHHHTa reopezmiecHn maNcHmaaLHaH crenenb cymeHHH gingy3opa (1,71). 
3anycH Auclxhisoport ocylmecrHanacH 6e3 BCHRH% Tpr_kuocTeil.IIpH 3Tom 3113.-  

-qemem OTHOHIeHtin nycHoHmx gasaeHHil 6bum meHmae no cpanneFuno c Hoar:ten -

HLIMH npH HCHEITaIDIFIX Ha XOJIOAHOM Ho3gyxe Hp11671113HTeJMHO Ha Heannany, 

HucHcaeurtylo corgacHo reopHH upsimoro cHa -gica yrigornermil (HyratrlipnaH amnia 

Ha Or. 4). H3 allanm3a cf■Hr. 4 caegyer, rITO OTHORWIIHR nycHomax gaBgenlift Hail 

gag grA4y3opa B Harypagbuyio Helm-gm-1y, raiz a A.7151 mogenll B 1 /1 0  HaTypagyzawn 

BenRrlmHbI HpawrrylecHH coHnagaior. 

JE(1100Y30PbI C ItEHTPAIlbHIAM TEJIOM 

HpogynHam xogogruarm Ho3gyxom Taxace Hognepraartct. gpyrne TIMM g114)- 

(1)y3opos, Hmemignx cy7HalornylocH pacumpsmorgyfocH qacrn. B 3THx glicixi)y-

a opax HpktmeHHaHcb 3aupengemame nefirpanbume zena, Halt noHa3ano Ha dar. 5. 

1)b=7,019na  

Dp  

H r. 5. Ancl44y3op c olumcnpoBanamm neuTpanbniam TeHOM. 

/ - Ase ouopuble CTOREH mapmnon 0,049 /39. 
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Romtairy- 
p arum 

MHHHmanbHan se-
nirvana oTHomenHti 
gaHneHnii ape aa-

nycee (Pi/Ph)2 

BiHniimanhnan Henngana oTHorneHmA 
gapneHmA Ha pa6ogem peamme 

(Pi/Ph)o 

AdICTBIITE111)HaR 	pac=ieTHali 

P1A 22,0 20,3 16,4 0,81 
P1B 21,4 21,0 16,4 0,80 
PIG 20,2 20,2 16,4 0,80 
P1D 19,3 19,3 16,4 0,85 
P2A He aanyucancg 
P2B 20,7 19,1 14,0 0,74 
P20 19,2 18.5 14.0 0,76 
P2D 18,2 18,2 14,0 0,77 
P3A 21,8 19,9 14,8 0,76 
P3B 20,5 19,1 14,8 0,78 
P3C 19,5 19,5 14,8 0,76 
P3D 18,0 18,0 14,8 0,82 

1) 77 (Pi/Ph)°,  paen. 
- 

(P P h) 0, ):teneTB 

HoHelnirypa- 
cell 

blinnutanbHan 
Beak:ulna OTHO- 
InemulAmmemat 
Him aanycHe 

(Pi /Ph)2 

BIHHHmanbHan senHnicaa OTHOIHe- 
eea 	Ha pa6oRem penonue 

(Pi /Ph), 

AdICTBUTe5bHan pacveTHan 

NA 22,0 20;3 16,4 0,81 

P1B 21,4 21,0 16,4 0,80 

PIC 20,2 20,2 16,4 0,80 

P1D 19,3 19,3 16,4 0,85 

P2A He aanycitanca 
P2B 20,7 19,1 14,0 0,74 

P2C 19,3 18,5 14,0 0,76 

P2D 18,2 18,2 14,0 0,77 

P3A 21,8 19,9 14,8 0,76 

P3B 
P3C 

20,5 
19,5 

19,1 
19,5 

14,8 
14,8 

0,78 
0,76 

P3D 18,0 18,0 14,8 0,82 

(P1 /Ph)0, paCq. 
1) ri 

110 i IPh 	iketicTi 

110)10)1MHIle genTpana- 
}lora Tana xID a  

pa6onull 
peaiee 

MximmanbHan 
genivaHHa OTHO- 
meakia aaHnennil 
ape aanycm 

(Pi /Ph )2 

BliummanbHan senPumna OTHOEI1e- 
min naaneuHR ape pa6o ,lem peam- 

me (pi 129h)o 

neRCTalvenbHan 

11) 

aanyca 
paeReTHan 

3aaop 0,056 cm 

0,759 
0,632 
0,506 
n,490 

0,759 
0,632 
0,490 

0,506 
0,316 
0,285 
0.237 

0,490 
0,316 
0,142 

17,0 
17,1 
18,1 
18,1 

3aaop 

17,0 
17,0 
18,3 

15,3 
15,1 
18,1 
19,4 

0,0075 c.4c 

15,1 
14,5 
14,6 

12,2 
10,7 
10,5 
10,1 

12,0 
10,7 
9,5 

0,80 
0,71 
0,58 
0,53 

0,80 
0,74 
0,65 

(pi /Ph ) 0 , pace.  
1) 	- (Pi /Ph ) 0 . nerteTa. 

76 	 A. Hmumatfuu ?NCO MTENX ucrnimanuti panemitux aeueameitea 

OTHOCHTOJILHIJO paamepia Tamax HH(M)yaopoe, HpHMOH.SIBIHOXCH Hpll HCHLITaHHHX, 

Hpe)(cTaHaeum B Ta6JI. 3. AndxbyaopEa C HeHTpaRLHEINI TeJIOM 06aagaioT HOILOTO- 

pmmH HpenmyakecTsamri no cpaeuermo C 06'0111E4AM cy;Haion.kumncH-pacumpHio- 

Ta6Autfa 3 

OTHocliTenbime liapamerpia ampcpy3opa c cfnoccnpoBallabim HeaTpaablimm TeJIOM 

HoHo.,7_ 
pagHn 

en CTeIICHb eymmi 
4/(Dg_ 14)) 1410, x/Da  E/Db  (NPOs 

(aaaop 0,056 CA) 

NA 1,52 1,934 0 3,376 21,6 
P1B 1,52 1,934 0,256 3,532 21,2 
P1C 1,52 1,934 0,414 3,687 20,1 
P1D 1,52 1,934 0,572 3,842 19,0 
,P2A 1,81 1,570 0 3,237 He aanycRanca 
P2B 1,81 1,570 0,269 3,392 20,5 
P2C 1,81 1,570 0,427 3,547 19,1 
P2D 1,81 1,570 0,585 3,702 17,8 
P3A 1,69 1,698 0 3,280 21,4 
P3B 1,69 1,698 0,256 3,435 20,3 
P3C 1,69 1,698 0,414 3,590 19,0 
P3D 1,69 1,698 0,572 3,745 17,8 

IL(IIMHCII gwimbyaopamH, paccmoTperanamH paHee. 3TH HpellmyakecTea caegyion(He* 
1) gainry rOpa0BHHIA MOSIGHO yMeHMIEHTb, ecan ropaoeHlia HinbcDyaopa HmeeT 
Hoar.Homo cbopmy, 2) mifbcj)yaopia C genTpa.aLatam TCJIOM o6Haga10T 3HaTHETegbH0 

Ta6Auga 4 

XapauTepacTama gricilcDy3opa c clniacopoaaHamm HeeTpaabra,im Teaom; 
aaaop 0,056 c.m 

gy,IMEIMIg xapaxTeplacTHHamil. UorieH HeErpaabHoro Tena moaseT BOJITH Rase B 

COHJIO, He oHaameaH mrHoHermoro BJIMIHILSI Ha xapaHTepricTimy corona. 3T0 

HO3BOJI1IOT yMeHLTHHTI, Haoakam, HollepagHoro emognoro cerieHHH corona, rITO 

HpHBOgHT H ymeHLmeHmo cpegHero 311arIOITHH zIncna M B aTOM camellia' Hagemno 

Pa3pa6omxa esmnonitozo 8u0y6y3opa Sae naaeieebax ucnbimanua Pia 	 77 

HEITOHCHBHOCTII cHcTemis CHa‘IHOB yHJIOTHOHHH IIpH aanycne H ymenbmeHmo OTHO- 

meHHH HycHoetax gamaeRuizi. Ha aaaaHaa Ta6m. 3 caegyeT, rI.TO Tpe6yeMoe OTHO- 

illeHHe nycHoHmx gaHaeHHii Him Andixlvaopa c HoHitHrypaHHeil P3D paHHo ToaLito 

Ta6ituqa 5 

XapawrepacTamn auOyaopa C cfauccaposainnam HenTpantaimm Teaom; 

aaaop 0,0075 can 

Tabitutfa 6 

XapaKTepucTinat ticl)cpyaopa C noAsuoNabim rteaTparnathim Teaom 

17,8, Torga Hai{ HpH HpoHysHax XOJIO/(HLLM so3gyxom glicl)cpy3opos 6e3 AenTpana - 

'loco Teaa naliarimee onion:mime nycitoBbix gacaerillii pacannocb 21,7. B Ta,6a. 4 

5 upegcTaBnema pe3yabTans OHLITOB gaff gaerrawkam THHOB glicl701y3op0c c gen- 

TpaabHbIM TOJI0M. 
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01 	02 	03 	0,4 	05 	06 	07 	0,8 
Offmocumenatoe nonomenue 4erimpanbrozo mena XID a  

lioncTpyHHHH ,HHOyaopon C genTpansamm TeHOM HBJIHeTCSI 6onee CHOHIHOR 

H3-33. Heo6xoimmocTH oxnancneHlIfigeHrpansHoro Tula, onopamx CTOeH H Hapym-
Hai Tpy6in, TeM He meHee mul3cDy3opm C genTpanbmam TeJIOM HBJIHIOTCH BHOJIHe 

HpaHTHminamH Hpli IICHISTHHHML couen, g.71F1 HoTopmx Tpe6yloTect goteDy3opm 
c yilyrunemmtmH xapaHTeplICTIIN a Mll 

Ha (Hr. 6 HoHa3aH nopfpy3op C IIOXIBHHCHISM HeirrpaabHum TeHOM, HoTophdi 
TaHaze &la Hcribrran. gempaabHoe Teno nomemanocb B cyncaloukeilcH ‘IacTH nr4)- 
(Tpy3opa, TITO 1103BOHJIHO H3MeHHTb eTeneHb eynceium AmMiyaopa. HpH 3anycite 

H P. 6. AmpeDyaop C II0JIBHHCEIMH HeaTpaaLamm TeHOM. 
Mancoma3busit1 nmameTp nenTpanbooro Tena pan en 0,683 Db; D a = 80 Just; D b  =1,019 Da, 

gHcn4y3opa genTpanbnoe TeJI0 Hnintranocs B conno. HOCae yeTa11013.11eHILF1 esepx- 
3HyHoHoro Te-geHHH geHTpaabHoe Teno BbIB0,170/.7I0C13 II3 couna Ha TaHoe paccTon- 
• HpH HoTopom M011010 ygepHiaTb lionycoo6pa3nbnl cHaqou DIJIOTHeHH11 

OT ConpFutocnorteHHH CO CTeHHOil COH TI a H HOJIrDITID OHTIIMaJIblly10 CTeneab 

cymeHHH. HallmeHmllee oTHomenHe nycHomax gasneHriii, HonygeHHoe Hpri 
HpHmeHeinm gH4:11:1)3r3opos C IIOjSBHntHbIM gewrpanbrimm Tenom, 6biao Bcero Ha 
—5% meubme, -.Tem HaHmemonee oTHowerme nycHorads gartnemail, no.nrieHHoe 
gaff gHdixby3opo3 c-HeTion3HatHumHeffrpanbnum Tenom. 143 artaiuna Ta6.n. 6 cae- 
gyeT Hirrepecludi cIpaHT, a HMenno MHH13MaabH0e oTHornerme pa6oTux gasneHnii 
&Tao palm° 14,5, T. e. 613I30 cynkecTseHno meHrHue. 

06ecnerieHHe AocTaTagnoro oxnawneHHH, caosHHOCTI, yeraHoHICII HOHBHHt-

noro geHrpanbuoro Tena B ,12mcDcDy3ope H Heo6xoni1mocTb EIMeTb MOB:Whirl CHHOBOil 

HpHsog g115{ ero nepememeroTH BB7113 HO HoToxy, T. e. gaff upeogoneHHH 
gasnentisi ra3a, HoropaH nefieTeyeT Hoene 3anycHa niacin4y3opa Ha HeurpaabHoe 
TeR0 B HanpaeneHaH IIPOTHB lloToRa,— BOT Te Houpocm, HoTopme jSOnnCHLI 6bITb 

pemenbt, Hpenine TIeM BTOT THII nr_HfIc1)373opos MonteT 613.1T13 ycHermo upHmeHeH g.7111 
HCHTITaHlICI palieTHISX gmErareneil. MC/WHO HonaraTs, HTO ecnn HoTpe6parca 
mermume OTHOmeHIIH HYCHOBLIX H p a60411X HaBJIeHHA, TO arn BOHPOCEI 6377IyT peme- 
• FI 6ynyT CH0EICTP3THP0B3111/ w4INDy3opia C HOHBHHOHIM Hempanburnm Te.7I0M, 

o6nagamm1ie nprammH xapaHTepHeTHHambi. 

BJIMIHHE CTEIIEHII CYJICEHIM 

,JIymime xapaxTepucTHHH Hpoenix gm4y3opos 613IJIH HOHyrIellbI HpH max-
cHmanbuort eTeneHH cyntermH, HpH HoTopoil B03M131Iell aanycH Amgy3opa. 
Amjnioy3oput C HOHTPHJIbELTAM Tenom HMeIOT arrome xapaHTeplicTHHH Hprt Jno60il 
aanaHHoi/ cTeneHH cydieHHH. Hpome TON), 1SH44 -37. 3opla C Tkempanbrum TeJIOM 

HmeHrr 6onmuyio HpeAensHylo cTeneHa cyHteHHH, riem o6bpunae AFH4y3opm. 
Ha duir. 7 HoHa3aHo BJIHHHHe 0Tel:wall cynterma Ha xapaHTepHoTHHH Hancnoro 
THHa goi4y3opa, ummeprayroro HCHEITHHHHM. CnegyeT OTMeTHTb, TITO game 

B cap:me upocToro giminDy3opa maHeHmanbHaH eTeHenb eynceHHH, HonraemiaH 
mccuepHmeHTanbno, 6onbme TeopeTumeeHm pacermTammro maxcHmanbHoro ana-
-
wHHH. Bonbume 3HaAemin maHeHmanbaux eTeneHeit cymeHHH, Honymemmix axe-
neplimeHTanbHo, no epamenmo c TeopeTwaecHHmH, BO3MOHCHO, 06737ICHHIOTCH Tem, 

nTo HononteuHaH B ocnony pacReTa HneanH3Hposamlan HapTHHa pacuonontemm 

24- 
i 

CD H r. 7. 06rgee oTBomeaHe ammo:mil 
3aBHCHMOCTH OT eTeHellif cyaleanH 

(HpogyaHs xonogamm raaom). 
— maxcladanboan orerzens cvneona HpH aa-

nycne; 2 — npocTon cpmannmitcn-pacmmpnio- 
' mnon n1m96ayoop (sanycn); 	3 — nm0nlyysop 
c 	 genTpansaum Tenom (sanycm); 
4 — nm0n9ysop C 1300BIDISHbIM 	neoTpanimaim 
Tenom (pa6onmft pence/m); 5 —cTenenh cyncenmn 
Ere RaHTp0B1147 (TeopeTxnecno mancumanaman 

cTenelth reomerpanecnoro cymenkin). 
1,2 	1,6 

Cfnerle116 ClfiffeHUB 

npHmoro exarma yUJIOTHeHHH B BbIXOHHOM cerieHHH corma B MOMeHT 3anycHa. B AefI-

CTBHTeJIbHOCTH HO cyrgecToyeT. Ha camom nene HmeeT mecTo cucTema }Weer° H HRH-
Moro cHagHoH ynnoTHemuct, H Tait Halt rmeTb 3T0rt eHeTembi paeriononteHa B o6na-
CTll 6onee HH3KHx cHopocTeil BH1713 H BBepx Ho HoToxy OT HaocHocTH BISICOJIHOr0 

cegeHHH, TO AelicTurreammie HoTepH uonnoro gartnemaH meHbme Teopenv-lecHH 
pacermTarmiax HoTepb. Boaromy, y414TEDIBail RepaapbamocTb HOTOHa, monnio 
unomanb Honepermoro ce -germH ropnonllum mulinillyaopa ymeHbumTb, He HbisbmaH 
3amipamtH HoToxa ripH 3anycHe. 

Bee mugy3opu, yeneumo HpIlMeHHBLEIHeCH (1)llpmoil dIpaTT — YHTHIP 

HpH IICHEITaHHJIX paHeTmAx mmraTeneit, 6bIJIII H3rOTOBJIeHbI C TeopeTinecHH 
pacemaTaHnoft maKeHmanbHoft creneubm cynteHHH II o6ecneminll Hagentrase 
nycHoBbie xapaRTepHeTHHH. 

B HH4x41y3opax C HOJABIlatHEIM HeEITpaJIMILIM Tenom cTenern, cyHteroTH He orpa- 
Tpe6oHaHHem o6ecrie4eroaH aanycHa, H03Tomy moHmo npumerarrb 6onee 

BEICOKHe CTeIIeHH cymeHHH, Him HoTopiax uoaygaioTcH Aame menbinHe oTHome- 
pa6ormx AaHaeHHii, gem y gHcbcjoyaopos C aaxpenaernaum Harrpaahmam 

Teaom. 143 anaaHaa xapaHTerarcTHH giubcflyaopa C Honmanamm HeaTpaabHum 
TeHOM, HpegeTabnemmix Ha (tHr. 7, czegyeT, YTO HmeeTen offrHmanbnan CTeHellb 

cyateHHH, HpH HoTopoii HoHygaioTcH zygnme xapaRTepucTHHH THIclxbyaopa, II 'ITO 

aTa onTHmaabHan eTeneub cynceima He commnaer C maxertmanbamm mageHHem, 
a JIBH/leTCH upomentyTagnoft neartmmoil. 

OTIGIOHEMIE COIIJIA 

Aza onpegeneHHH xapaHTepHeTHH HeHoTopmx paHeTHmx gimraTenefi Tpe-
6orianoch Hmian, comm. Ho3Tomy 6hum uposeAeum HCIIIATaITHH Ha • Amiplay-

aope C COOTBeTCTBYI0IIIHM o6opygosamiem ((Hr. 8). J]IIaMeTp B2E0)417E01'0 

cegeHHH aroro nHOyaopa 674a Ha 90 0A,  6onbme  mtameTpa m.14y3opob, Hplime-

HABIIDIXCF1 B HpeAbIJIy/RIIX IICHI/TaHHHX. TaHoti mtameTp HxogHoro cemenlin 
HO3BOJIHJI HP0113BOAHTb OTHHOHerfrie Gonna Ha seamanly ±3 °  6e3 HacaHHH conna 

CTeHlill BX0HHOR -qacTH gmjacily3opa. Bo 1136entarme BTeHaM1/1 aTmocebepHoro Ho3- 

nyxa Iepe3 rixonHylo =mem ;Ht4:143y3opa Ceiba° II gmixby3op 6amio Homememn 

13 itamepy. H comaneHmo, rfepe3 na6HpHHTHoe ynnoTHerme nHHHS HoTka -gH Boa-

gyxa B COMIC, B HaMepy HpocaramancH Ho3Ayx, HoaTomy Boxpyr eonna B micb-

cpyaop HporeHano HeH3HecTHoe HOJIMIeCTBO bo3gyxa. 

I 
110b 	20 ° 	2,3D, 

°,1 22 
2 - 	- 

 

20 

5 

	 -I 
2,0 	2,4 	2,8 	3,2 

4 

Paapa6onma eusitonnoao 8ti895yaopa arta nase.urtbtx ucnbtmattitii Px,17 	79 78 	 A. Hmumatfuu ebzcomribtx ucribimartua paicemrtatx 8euzameitea 
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80 	 A. HAsumaquu ebtcomnbtx ucnbimanuti paxemnazx oeuzameneti 

Anc114)y3op He 3anycuanc3 npu cTenenn opt-ten:au, paBnort 1,56, emit COMIC, 

He ohm) OTHROHeHO, T. e. Horga yron OTH.TIOHeHRH 6ma paBen 0°. Hpruntuoil, 
BepouTllo, HBJIHeTCH npoca,uthanue Boagyxa B graM)yaop. Hpn namenennn cTe-
nerit cyaternifi Ao 1,31 Aliltd,py3op aanycTnacu, H COHJI0 pa6oTaao nopmaabno 
npu yriax ontaortenna OT 0 go 3°. B DM% carranx B conne na6alogaaocs Hop-
maabnoe pacnpegeaenite CTaTH'IeCHHX gaBnennti, XOTH xapaBTepncTrutn gingy-
aopa SLUM OTHOCHTe.TILHO xyn6e, BeponTno, Talcum 133-3a npocamtBarnau BOMYXa. 

Dt d 

L - 6,6 

CD H r. 8. Kortcrpyarksa gricD4Dy3opa, no3nomnowan upoBoABTE. BccnegoBarouf 
C OTHROHeRHLIM COIIJIOM. 

— HOHOnE[HTenbHaff CeHgHH,  RTO6M 110BrIIITb DbiDa  = 1,22; 2 — HxonHoe ceaeHme 

ocaoeHoro gHeD(DysOpa. CTeneab cyaceima (DalD,I) 2  = 1,56 (He aanycHancn); cTeneab 

cyaceuria (Da1Dd) 2 = 1,31 (aanycTunca, cm. Ta6nHgy 

a/Da 
(Pi/Pt)s (Pi/Pido 

0° 	3° 3° 

0 25,2 26,7 26,7 

0,316 25,6 27,8 23,5 

3nagerruu oTHOIIIeHHg nycnosmx gaBneanii gaff yr.TIOB OTHDOIleHHH 0 H 3° 6LIDH 

COOTBeTCTBeHHO 25,2 n 26,7 no cparmemuo co arta -gel:mem OTHOBleHIESI nycuonmx 
gaBnennii 21,7 win nepBonananbnoro gli4Dc4ay3opa. 

°MIME XAPARTEPIICTRILII All414)Y3OPA 

Ha cDur. 9 o6rgue ontorllemiu gaBnennil, nonyriertnme aucuepnmenTaabno, 
npegcTaBnenm B 3aBHCHMOCTH OT czeneau reomeTpwlecuoro pacumpenuu contra. 
TIempe rtaueceromie TOHKH upegcTaBalmor pe3yatiraTm, nonygemame Ann contra 
co cTenenEdo reomeTpnuecuoro pacraltpennn 40 : 1 Irma npogyratax XODOAHESM 

Boagyxom H npu PICIILITaHlill% Ha upogynTax cropauna Bogopoga B nucaopoge; 
rutTan To-um OTHOCIITCH K couny co cTenentao reomeTpiriecitoro pacmnpeuna 10 : 1, 
no/BeprnyToMy orneBum HCHLITaHHHM. C CONDOM CO cTenenmo reomeTpurrecuoro 
pacmnpennu 10 : 1 uptimeun.gcn rrpocToil cymaiorguricn-pacninputorguticn gn4)- 
cDy3op, Taxoti Bze, Han II npn IICHISTaHHH contra co creueamo pacmnpeuaa 40 : 1 
(xonOtryparotn gli443y3opa S7), 3a ncuaiggennem Toro, "ITO cTenem:, cymennu 
Sauna ymermAgena go TeopeTrmecitu mancnmanbuoro ana -uennu, Bbrutcaermoro 
gan conga co cTeneumo pacillupenan 10 . 1. 

npocTmx giuM)y3opos, upogyrux 2COSIO,VILIM HRH ropfrunm pa60rnim TeDOM, 

B cayuae cTenenn reomeTprplecitoro pacmapennn contra 10 H 40, OTHODIBH1131 

ByCKOBLIX HaszieHnii SLIDH HeCHWILHO menbrae OTHODIeHHA HODHLIX Aasnenlift 

nprimom citamue ynnoTHeffun. 3T0 nonomenue Tannte 6mao ycTairoBaeno 
)1.351 CBepx3BynoBLIx aapouunammaeclinx Tpy6 co cTenemamn reomeTptugecuoro 
pacumperamt BHDOTb no 600. Ha OCHOBaHHH 3Toro MOHZHO DOCTaTaHHO TO'IHO 

ogerutTB xapaRTepncTnun roAxioyaopa B ninporcom guana3one uamenerom cre- 
lierur reomeTprmecRoro pacumperruB contra upu upogyBuax uaR XODOAHIAM, Tau 

rope nn pa6ornt Teaom, npramman TeopeTuriecuoe anauenne OTHOIEWHHH non-
rumc 1 BJI HRg, onpegeauemoe no ratcay M, Borga npamoil cuauox ynnoTnenun 
HaXODIITCH B BLIXOAHOM cifuenuu contra. 

B Tex cap:m.51x, uorga BttyTpn camoro coma HpOlICX0AIIT HHTeHCHBHOe 
ropenne, Rau DTO Ba6ntoganocb npn rteuoTopmx ncubrranunx npumoTornmix 

Paapa6onsna eurnonnozo Ouy6Oyaopa arta Itaaemraux ucnbimanutz Px,IT 
	

$1 

Bonkynnw-peawnthatax gmtraTenert u Typ6opeauTmmix gintraTenert C cDopcastumit 
Ramepoil, HMeIOT mecTo DOBODIMO 607IbBIHO noTepn HOJIHOTO gaBIleli1111 B course, 
B pesynbTaTe *Zero yxygrualoTcB xapaRrepucTuuu gliugyaopa. ECRU ropenne 
SIBZIFIeTCH HeycTofununam, TO oTnornenne pa6oinx AaBneulliti cnegyer yBeDHHHTL, 

) / 

/ / ■ _2  
o3 • -.4  

•
-5 

/ 	,. 

x=1,2 

f 

/ 0(02-Hz ) 

5 	10 	20 30 40 60 80 , 

CmeneHb pacumpemuR canna 

H r. 9. lloTpe6noe o6ukee OTHOBIeHHO HaBH8Hal B aBBHCHMOCTIT OT CTOTIeHH 
reomeTpngecHoro pacrmaperauf conaa. 

I — ovionieriHe Imams% naaneHar, BIIIIIICJICHHOB IIO TeopHH apamoro cHamca. ynnoT- 
HeHma; 2 — upocrot HH(Debyaop c HoH(pHrypar(Hell S6 (eoagyx); 3 — axclAayaop C BOB- 
ciuyparmett S7 II S8 (nponyHTm cropauna Honopona B HHcnopone); 4— nHcp(byaop c Herm- 

1/eHTpalllaibIDI Tenom, Hmeforprit Houclarypagmo P3D (Boagyx); 5 — oTHouxeHHe 
pa6o'IHx naaneHmil nna amp(1)73opa c LIOABBIEHIAM genTpansamm Tenom, mummer° HOH-
cploypaqmo MPI (Boanyx). Bce as HcHnioaermem •, upencTaanmoT oTHoncemm 

/UM-COMA% gasnem42; 0, — H, — nponyHTbr cropaHHa Bonopona B 

4To6ta He HOHyCTHTb MIHOBeHHOPO nagenan mtinamanbnoft BeJIHTIHHLI OTHOHIe - 

HMI gaBneram Inoue gonycimmoro yposim. °guano upn ncumTarmax paccmaTpu- 
Baemmx Ancl4y3opos ne nmeno mecTo lleycTofuunwe ropertue, Tan Halt o61umo 
ropenne TOHJIHBa HHCJI0p0D — BODOpO,D Hp0HCXODHT pOBHO H DC101)eliTHBHO. 

143 Oar. 9 TaliMe caegyeT, 'ITO gi4b4 y3opm C 3aupennenumm R HODBHDUILIM 

genTpanbnum Teaom o6ecnennBatoT nyrunne xapanTepncTrutu. 

IIPHMEHEHM1 

nacTourgemy Bpemerut gragy3opm npumennaucb HORTH npn Bcex ornerulx 
paReTuor o gBuraTean LR-115 («ReaTarsp»), pa6oT aiorgero Ha autgRom 

Bogopoge; AmatraTem, paapa6oTan (lmapmofi eHpaTT — YnTnHa. Ha 4)11r. 10 upn-
BOAHTCH clioTorpagnm Altsgyaopaoft yeTaHoBun, npnmeliennoil upa HcobTTaHIIII 

oToro gBlirarena. Oxaaamenne nor° giacixi)yaopa o6ecne=6HmeTcu BOO C HO-

/viol:gam npocToii Bogsmoft py6anutn. XOTH mlloroupaTilme cataTnn II pacruacenuu 
rrpa urrrencuBnoti pa6oTe oxammanu Bperusroe CHHFITTHe via 11p0,MOCTI, gr4ix4y3opa. 
TeM He menee He 6Brno cephemmx mexaramectinx HDH axcluryararmormux 
nparfflocTert B npoiiecce licnItTannii. 

Ha cDur. 11 nottaaaa 6onee panting HCIILITaTeDLHISPI cTeng C A1144y3opom 
gnu paueTnoro ABEtraTe.im, pa6oTatorgero Ha 5104/IOM TOH.IIHBe 43Top — Bogopog• 
'hoar yMeHbDIHTb 3arpn3nerrue 3eman BLIXDOIIHLIMH ra3aMn, gmtraTens upn 
ortteBmx HCHLITaHHHX SLID nanpaBaen BepTnnanbno BBepx. CsepxaByRoBoil 
uwIntly3op 6ma TaB}Re npnmenen upn HCHLITaIDDIX Typ6opeaturnmoro ABIlraTe3L51 
C CDopcalimoti nameport H cm:mom JlaBann. B genom npu pa3pa6oTue paReT-
aux giumaTenefr c connom, nmoorgnm 6oamnylo cTeuenb reomeTpinecuoro pac-
Bnipeann, R B gpyrux uono6mAx Baxcariax upumenenue csepx3ByKoBbix mu4y3o-
poB naer xopoutue pe3yaLTaTm. ripu HCHO.T1b30BaBLIM HMelOIRefICH B nacToinuee 
spew{ urnDopmarmu o nouczpyupoBauull gm4De1y3opos MOHMO H3FOTOBHTI, npo-
cTme cpuaronntecn-pacumputonntecu giniaby30pm H moamo gOCTaTO4HO TORII° 

6 Sattaa N, 23 
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(I) a r. 10. CTeliA C gracjocl5y3opord )1E31 IICIIISTaHlIFI paRemoro gaurwrearr LR-115, 
pa6oraiorero as TO11.111the Borkopork — RricnopoA. 

(I) a r. 11. CTe1Ic Andkciv3opom gnx HaimTamar' parceriforo rknitrareari, pa6oraromero 
as TOII711113e (Drop — Bogopog. 

Paapa6ornxa inaxaonnoeo 8u0g5yoopa aica naaemuux ucruanzanua Pn,7.( 	83  

oupegenras xapaxTepHennut guoDcloyaopa 110,1TH JAHR Jno6ort reomeTpiriecKeil cTenean pacminpeRlla canna a TIO'qTri gJI51 mo6b.ix upogyicTos cropaaaa. 
lioTpe6roTca ocean xopomae xapaicTeplicTinat gHc4c4y3opo8, TO ax moauto 
rwaymnL, upumemul 6onee cnostume RoacTpyRroin glic4c4y3oport. 
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Separation of Turbulent Boundary Layers in Two Dimensional Supersonic Flow., 

NASA Memo 1-21-59A, Feb. 1959. 
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6. 1013MENITEI1bHblE 11P1160Pb1 
Ann PICCI1EP,OBAH1451 HEYCTORL111130r0 

rOPEHMSI 

143mepprenbHble npm6opm ,Anse mccneAosalimg 

HeyCT0114mBoro ropeHmsi B paKeTHbIX ABMIMITBMIX 

HQ Teemom Tonnu Be 

Cn30, E. .71en0c6ay.in 

Hccaegormaxe aeycTormaBoro roperma B paReTaux gmiiraTenax TaepAoro Tonnaaa 
ripexpaanaeT Rao6arriao mecTaae Tpe6oBanaa x anteratTeaLlaam npx6opam• AJIFI nposemexaa 
mccaegoaanaii aeo6xogama EmcoxogacToTnaa cacTema, xoTopaa rrpasanLao oTo6paameT 
amruniTyAy B nacToTy xone6axml Hapaay C DTIIM atenaTeabao llmen, caeAeux.a o cDaaoaaix 
COOTHOBIBEIMIX meatAy xone6axaa-mx B paaarrrimax -qacTax xamepm. garcnutu gaa mamepenax 
BESCOK0qaCTOTHEIX Rone6afiaii AOJDREIN 6j,im aporthanaff H OTHOCHTBSILHO HEVBCTBIITeRb1333111131 

xax x BEICORHM Ten:mama noToxam, Tax H K 6onT.nram ycxopeflasedi. Hpome Toro, aeo6xoioamo 
upameroTTL HH3BOTIBCTOTHISii ABTTIHR Tkaanealisi H xamepaTeammo cucTemy, RoTopme npaamaa-
no oTo6pamaioT cpeaaee Tkaa.neaae B Eamepe. B pa6oTe uposogaTca o6cpxgemie cucTeM, 
apameaffemax B Sla6opaTopaa peaxT0Baux ABEraTeneii. liBmepwrenbame cacTemal paccmaTpx-
BalOTCH C TIYIKH apexasi axcnnyaTagna, T.e. c TO41(11 3paarx xaAemaocTit nonyseimoti xrabop-
marma. 

BBEAEHHE 

Hocxonmcy HeycTotinneoe ropenne B paneTHmx genraTennx TBemoro ToII 

nHBa 1113JIHOTCH BeCbMa caonnimm nrineHnem, HienaTeHbH0 HO.TIFIIITI3 ITO B03MOHC-

HOCTH nonHum naname o6 H3MOHOHHH nannennil Ho npemeHn npu HeycToRqnnoil 
pa6oTe genraTenu. DTJa Jambe nOJIHOILI COCTOHTb II3 3a1nceit AaBaeartui HO ape-
menn B xantnort Torme nonocTm xamepm, IIOJIOCTH conna H ropmneil nosepxHocTn 
TOHJIHBa. CIICTeMa H3mepen1a naBJIOHHH AconicHa 6bITb OgelIb TOrM0ii H cnoco6noil 
Ho BO3M0H010CTH TonHee cneAonaTB 3a Hanoonee 51-acTpmmn 113meHerinnmn ganne-
HHH. OnHano Ha npannute cyrnecTeron(ne n3mepuTenbraze npn6opm He gooT 
erne B03MOHMOCTH Dp116JIII3HTE•CH H aTomy nneany. Bo MHOTH% axcnepnmenTax 
Tkox-xabi orp aHIITIMTbCH II amepenaunat B HeMHOTH% Tonnax nHyTpn cncTemm; noaTomy 
npn um5ope crpyKTypM cncTemm caegyeT IICZCOAHT13 M3 3Toro 06CTOFITeHICTBa. 

Hpn HeycTofp-meom ropeHnn nzeaaTenbno u3mepinb cpeAnee kkannenue c 5onb- 
DIOR TOrMOCTb10, Tax nal{ 3aBlICHMOCTb naHnenne — 'Tema He06xognma RnJi onpe- 
neneunn cenynnHoro pacxoTca Tonnnea, RoTopmftB Gem onepenb Tpe6yeTCH npn 
onpeneneann cxopocTn roperran M n3meneHnii reomeTpnnecnoil cTpyxTypm 3apsn(a. 
Henpepmenoe onpeneneHne cxopOCTH ropeann so spew' pa6oTm AenraTenn Bantu° 
HOTOMy, TJTO B nepuoum HeycToitrumocTn CHOpOCTb ropennn He SIBTIFIeTCH HOCTOFIH-

H011. 3Hanne eHyTpermnx pa3mepos 3apuTka TOHJIIIB3 Heo6xognmo 7(.701 ebnincae-
HHFI CO6CTBelIFILIX rIaCTOT cncremm Ho anycTnnecnoff Teopfin [I ]. 

7-IcenaTeabHo Taxace, nTo6m npnoopm nmenn xoponine nacToTHme H amunn- 
TynHme xapanTepnenum B 06JIaCTH BLICOH11% rIaCTOT It &SHE( CH0006HLI OlipeHe - 

;MTh 4133013bIe u amTurnTymime COOTHODIeHMI B pa3angamx TOrlKaX Hamepu gBH- 
raTena. Hpn orneemx licHmTannux nnanHgpnnecuort xamepm cropaann, y HOTO- 

pal rlaCTOTII COOTBeTCTBylOT TaHreannanbaum monam, ocooeHHo Haatno 3HaTh 

Benunnam (4a3 BIAGOKO,laCTOTIIII% xone6annii H Mx amHanTyAm B paaTIHIHISX 

Cucme.ua uccneaoealtuA neycmoiinueozo eopenus  e PATT 	 85  

Tognax AsuraTeaR, Tax Rau ITO HEIM MOHSHO onpenennTh nononceHne yanosoft 
IIHOCHOCTH. 

B HacTomuee upemn HeT HpHSOpoa naH nameperum gartnerran, xoTopme HAWAII 

6M Bmcoxylo creneuh TO4HOCTII u xoporayio nacToTnym xapaxTepncTimiy, n03Tomy 
x op onmil namepnTenbamil upn6op caemyeT cnomnononaTs II3 BLICOHO-  H HH3HOTI3G-

TOTHIL% cncTem n3mepennu. 
TOgHOCTb n3mepeHnit cpeAnero gannernan M oupenenerum amnanTygm, gac-

TOT131 H C133 30BLI% cooTnomennit B BISCOHOTIaCTOTHOii cncTeme 33BHCHT Ban OT 3ann-

cm:talon:ken' armapaTypm, Tax Il OT narumon, u o6kumo onnHapHoe 3auncbmaxunee 
ycTpolicTso flBJIHeTCH HeA0°TaTOTIMAM. B HacTomnee spema n3roTanannaeTcn 
MHOMOCTBO paannqHmx THHOB 3amacmnalo1na yczpoticT3, garTHHOB ganneann, 
milorne cncTemm H3 noTopmxMOH010 HCHOJIB30BaTL upn 113yneHnn HeycTotinneoro 
ropenitn. B AaHHoft pa6oTe ouncmeaeTcn n onerrneaeTcn encTema, HoTopan 
6mna cxoncTpynpoeaHa g.7151 npnmeHenna B J1a6opaToplin peaxTuBmax ABB-

raTeadi liani4opHniicEoro TexHonornnecnoro nacTnTyTa. 
• 

111131t0tIACTOTHAII CBCTEMA IMMEPE,HBH AAILIIEHJUI 

Heamo HII 3x0TI3crorao73 cucTemu FIBJIHOTCH noaraeHne TO'IHOH.  aamacn 1301111- 

 4HHIS cpegnero ;lumen:HA. B 3Toit cucrene HpHMOHMOTCH T°I130HaVIHMI, BbI/CO 31ThIe 

Heim notopmx npncoegnHeras K maefuTponmm ocnnanorpacDam. 

jammunu 

namepennu 111131C043CTOTHIA% xone6aunii nonacell 6mTh 3Han1 
TeasHo 6onee npoqmam no cpaenemno C narcenom, uplimeHnemum npn cTa5nnb -

HOM ropeHHH. 3T0 06141CHHOTCH Tem, 'ITO upn HeycToinmsom ropennn B HexoTopmx 

ammaTeaax HOHBJIMOTCH HHKH AaBHOH1111, noTopme no Henrundaw B HOCHO.TILHO pa3 

npeBocxonsT cpennee cTa6nabHoe nannerrne, IIpIITOM Ha DTH ImlH HanaraloTcu 
BmcoxonacToTHme xone6aultH c ammurry)_koii Hecxonbxo necuTxon aTmoc(Dep• 

B 6onidneft "IaCT/I orneemx nanaTannit jutnraTenert npu nay -quin neycTor4-  

qneoro ropenna nplimennanch HaTrIHHH gaHnerom 4311pmm «Teil6ep nucTpymenT», 
TIM 176. Aasaerate B unamtocTnort nonocTli gaTnalna 4Teii6ep# gectiopmnpyeT 
xonLgo, x noTopomy npncoeAnHeHm Ten3onarmxn. Ha ejulr. 1 noxa3aHo o6Lnume 
pacnonomenne garruxon «Teft5ep» Ha nenraTene: °Ana Ha council:tom Ronne, 
a Apyroil Ha ronoexe xamepm. 

YcTanotata neyx Aarillli0B qaCTIVIHO 0611FICHHOTCH cTpemnennem upegornpa-

TIETb norepu °MATHIS% JlaHHIS%, 06m4Ho 3m3mHaemme 3a6nHaHnem Tpy6oupononoe 
K naTnnxy. Cllabytme xone6aung nannennu B HexoTopmx nnuraTeaux, pa6oTai 0-

11111% IleyCTONHBO, nacTo HmamnaloT qacTunnoe paapyineHne TOHJITIBHOTO 33.P.Mka> 

II ItyCO"IHII 3Toro TOTIJIHBa nnorna OTHJI3HIABalOTCH B mecTax 3aMepa naeneunu• 
Hpn Cnnb1OH HeycTORMTB0CTI4 B pa6oTe nenraTenH qacTo oTmananaca nononbuo 

6onmnau pa3HOCTb mentny naHnennumn (Ran epemerm) y rononxn 
11 Ha Hxoge B couno, 3amepexanamn npn HOMOIRH gaTrrnxon «Tei6ep. BO3MOHCHO, 

‘yro B Tex nepnonax pa6oTm, Roma cpenHee Aaunenne oneHL aicTpo namenneTca 

no BpeMeMI, MOHIeT 51ATE. 3HarTEITOJIbH311 pa3HOCTb Aasneratit B TOlxax, pac- 
nononcemmx Ha npoTnBouononcHmx xoHnax xamepm genraTenn, oco6enHo upn 

3HarflITNILHOM oTnornemin ee gainua x AnameTpy. Ha HexoTopmx ocnnanorpam-

max 3Ta pa3HOCTb FEBJIFIeTCH BHOJIHe oneennnoft H BbI3BaHa ona, no-BnAnmomY, 
Tem, ‘ITO wpm 113 AaT'IIIHOB "laCTIPIHO 336HBaJICH B Teneane HexoToporo HpemeHn 
pa5oTm grutraTenn, a 3aTem ontynopneancH, no3nparuaucb K HyJno B Ronne oniaTa. 
Bo BpeMH HeycTorrranoii pa5oTm genraTenn garTHICH He Hognepranncb getiCTBHIO 
npenkriailHo BESCOICH% TemilepaTyp, HO OHH nonnepranncs gencTemo Hecbma 
CHJILHOilen6pannn, It If% TOrlHOCTI3 pa5oTm B Taxnx yCHOBIEHIC He BHOJIlle 11313eCTHa. 

Oanano B nycnax, noropme xapaxTepnaosaancb oco5eHao HeycTokrutHoti pa5oToift 
AenraTenn (Ho Hpn 3TOM He IIMeJIOCa AonaaaTenbcTe o HOJIOMKa% TOHJIHBHOTO 
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(1) H r. 1. Ilonepemme cegeaue gsliraTenH c gunitniunnecicoil xamepoia 

cropaaHH. 
1 — oTaepcTtie Han naTTHHa acDoTonon»; 2 — Errynep gan samepa ganaeman;  

3 — rononHa namepm cropanaa; 4 — nongenme ynopra; 5 — nrrynep Ann aamepa Tonne-
Han; 6 — Hopuye HaHraTean; 7 — mamma 'minim:a; 8 — npenoxpaHHTenanan upo6- 
Ha; 9 — paaplanHaa nHalfipasma; 10 — monH6neHonan BcTanHa; I I — conao; 12 — aamaana 

na xpostaTa )THHHa; 13 — BORBA() — (101mcaTop conna; 14 —mann. 

4 H r. 2. BnoR-cxema namepirreamioct armapaTypm. 

— ztaTqlfic 6,Teil6ep#p h; 2 — ycanuTem. necynkeil RaCTOM.1 Mnanepa; 3 — sanucla-
Balocee yciponcTno Cau6opna IScEIbITaTenbxOM some); 4—nap4ux nasneaHri 04,0TO-
ROB* (Pao-1); 5-6non egailHa-refigno); 6 —paaneaxiouIHif ycHalsrenz7; 7-3 1 arremoarop 
H 4311.11bTp IniO314% qacToT; 8 — GI)H,Tbrp 3nHccoHa J1s6c, monenb 2B-R; 9 — nnyxncory-
nem:toggle/ mooTHHosm11 nurrpHarmenn; /0 — na6enb; 11 — mead) Ha 460 04 B OCBMI-
norpacte Mannepa, moneab H; 12 — aanHassannnee yeTpotlemo eXaTsetto, THn SC-16A, 
naHan 1; 13 — aannuasaionlee yerpoiAcTso Ea Hurry «amnenc)7 AM-1; 14 — a XaTBeaa 
CH DC-3 sra; 15 —roam as 460 214 B aanHcianaloutem yeTpoaorse mminepa; 16 — inyHT 

37 om; 17 — CBFI31,  Ha nocTonaHom HUH nepemenHom Tone; 18 — 75.61.74. 
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IIpH 	
3a6poc linaamea- 

noliaaamni 

OT 

Hod 
nun) 

Aaanemm, 

aanne: 

%c(lioa:noilon-  11anaemia, ( 

Julians* 

.1yEICTDOTOAbBOOTE, 
x ycimperuno, amx/g 

lea 503)4 

gaT4HE 

Hosni-
Haab-

Hoe 
Aasne- 

noicm2 

H01411- 
aaabaaa 
nmiek- 
HOeTb, 

Co 6c.raeri- 
rule 

uacrorm, 
na4 

c ao,aol 

gaiimrcRo PT-491> 	140 	0,5 	4,7 	70 	30 
CDOT01(00)  

307 	 70 	2,0 	13 	'15 	35 
345 	 140 	2,0 	7,5 	10 	35 
355 	 140 	2,0 	- 	- 	- 

allaCTp0HEIRC3)  

6008 	 5 	0,1 	38 	iu 	45 
6009 	 140 	0,1 	7,5 	20 	55 

HacTnep(SLM)PZ-144)  
1233 	 210 	1,0 	4,2 	30 	47 
1237 	 210 	1,0 	3,0 	30 	47 

0,0035 

0,00034 
0,00022 

0,0042 

0,0014 

0,0021 

0,00025 
0,00022 

0,0035 

0,0014 

0,003 

0,003 

1) Dynamic Instrument Co. Cambridge. 
m Photocon Research Products, Pasadena. 
3) Flastronics, Inc., Reseda. 
4) Kistler Instruments Co., Tonawanda. 
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sapaga), ygeamtmit Hmrtyabc ganaeHHH 13 gocTaTomuo aoporuo coHnagaa a ero 31ra-
-sell-Hem, HOBTIOHHbIM HpH ycTorigHnori pa6oTe gmaraTeaH. C gPyrort CTOHOHLI, 
B rtycitax, B itoTopma 6mart crnageTeabcnt a onoaomxe aapsiga, Tartate na6atogaaacb 
Hecitoamto 6oaLmaH pa3HOCTb gas:lanai B xamepe cropaHHH y roacmatH II Ha Hawke 
B conno. B 31111C nycitax artagenHH 13, rwaymenume npH o6pa6onte ocrtHaaorpamm, 
110.4TH Hcerga 6LIJIH cyrgecTHeHHo mime, nem 3HamertHH 0, noaymeunme HpH ycTok-
mutat pa6oTe gmraTeati. 14313w:rim HpH HeycTotimusoft pa6oTe grtHraTean 6mair 
Ha:Irwin' HO DiccuepiamearaaLturam xpinntm 3aBHCHMOCTH BaBBBIIIIH OT Hpememr 
6oaee Hi:acorn:to 3HameHHH I, mem Hopmaabnise, Ho 011H &rail o6wat0 C13$133HEI 
c 3a6HHamaxmn HpllemHoro yclportcTHa gaTgrata. 

3anucatealoufast annapamypa 

OrpyitTypHaa cxema HpHmeHHemort HamepuTeabnoii arnmpaTypm HortaaaHa 
Ha 1:11mr. 2. CHrHaa OT nitattomacToTHoro gaTmExa «Tert6ep» ycHartnaeTcH nprt Ho-
mmHg yCH.7111TOJIH Ha Hecylikeri macToTe Mrtaaepa, THH C-3, H gemogyaHposaHrimii 
HblaoJ{HOrt cHrHaa c 3Tcoro ycHaHTeast nogaeTcH Ha 460-reprtosmit maerie,1) B Hula-
49oHmii ocrkHaaorpacD Mnaaepa, mogeab H, ItoTopmii oommEto 3ammisHaeT co oto-
pocTmo 0,6 .4sIces, C nyBCTIIIITOBLHOCTI,10 7 amat Ha 1 CAL H mattcHmaahumm OTHBO-
neHllem 70 amm. Inaertcp aaexTpwrecitH gemmlutposaacH go BORIITIIIHLI oxoao 
3 a6 upH macToTe 90 eq. gemricImpos arum Tpe6onaaoch rtaH Toro, mTo6m1ICRIHOMIITI, 
&warm macToT, KoTopoe Homuntaao B pe3yabTaTe HaawiteHHH Hecrgeft gacToTm 
Ha macToTy itoae6amart ganaeHrtil Hprt HeycTortgintort pa6oTe artnraTeaH, H mTo6rs 
ymerninnTs xone6aHHH maefttim, cHsnamase c HocHaamertenHem. 

Ha cDrir. 3 Horta3aHa ocusaaorpamma gaHaeHHH B gartraTeae, twaymemitax 
HertemmforpoHartmilm maericDom BO BpeMa ymepermoir HeycTorpranocTH pa6oTri. 

1 

r. 4. 3aimcb Ha aimapaType Mimaepa nummaoro Reycwilramoro ropeang. 
1 - manpiimneimme BSIXOTO1ble curimam nalrumia. orDOTORORo. 

AmtraHTyga TlaCTOTb1 6He1H1 artech AOBOJILHO 6oamnaH, Tax 'ITO ortpegeaertHe 
cpegHero gas:Temp" smageTcH HeTommum. HpH HcrarTanTat gintraTear, pa6oTaa 
6wree neycTorritmo, B pe3yabTaTe mero garande HO cpegHemy gait:learn° He "meg- 
CTaBJIHIOT HOHHOCTIE. ,likemn(DBpog mule HBBHOTCH OTAIDICTBOHHI,IM ycpernumonkitm 
nporteccom H, no-Hrtrormomy, He BLI3LIBBOT noTepit OIIbITHLIX ).kaH111.1X. 

HpoMe aToro, annapaT Maaaepa 3arrachmaeT CHrHaJI HocHaameHerum, cHr-
Haam HpemenE c macToTort 100 elf, geTexTriportaartme cHrHaam (xoToprie 6ypyT 
o6sHcHeHm mace) H 3Tanommze 3114HHH Tlepea 10-menartcexpartHme HHTepHaam, 
Han noxaaano Ha flair. 4. 

Braxogame cHrHaam c ycHartTeall Ha HecyrReft gacToTe Mrtaaepa, KoTopmft 
coegHHen c /kart:1111.mm «Teii6ep* Ha ronowte xamepm cropaHHH, HogaHanncb Ha 
3amacmHatorg1ti annapaT CaH6opHa, mogeas 127T. 3arracH, rwaymeratme Ha Inn 
3anmcaIBarouueM HpH6ope, ilpHmerumick, ;pH xamecTireHrtoro cparmeHHH pa6oTm 
gituraTeaH. 

BLICOIWITACTOTHAR ClICTEMA 113MEPEIMII AAB.TIEH1111 

Hamm-gel:mem 3TORCHCTeMb1 HBBHOTCH TOTIII0e HamepertHe ammartTyg H TIaCTOT 
HepemertHort cocTaHamorgeir gamenHH B HoTpe6Hom guarta3oHe macToT. CHcrema 
HmeeT xopomyro aapartTepiwTHxy oT HOCHOJIbIBIX coTell reps; go 15 1Zelf. HacToH-
Rtee HccaegottaHHe Hoxamao, TITO uoRa He Tpe6yeTcH cHcTema c 6o:we mfipoltumn 
upegeaamH. 

Hpome Toro, HmcortogacToTHaH cHcTema goaatua o6euregartaTb Taxace Hame-
peHne 43a3oHmx cooTHomeHrtft. 

,If ammunu 

BmcOltOrtaCTOTHIaft BaTTIHIC garineEasi, ilpHmeitHemmil up' neyeTaiwooti 
pa6oTe gaHraTeaeR, goaHten 6mTb gocTaTogno Hpogrimm, gTo6m HmirepacHnaTb 
o6mmrtme ygapm, a Tame Bracorate HH6poycitopertHH, HoTopme HprurgagraaroTcH 
It 1mm. Hpome Toro, Heo6xogramo HpegycmoTpeTs cooTHeTcTHeHHoe oxaaatgertHe 

Ta6Autta 

gaTamta, ecaH OH He paccgaTan rtaH pa6oTra Hprt CpaBHHTOBBHO BbICOKHIC Temue-
parypax 6e3 oximackeruzi. AllaB143 Ta6angm nottannmeT, TITO 113 Hcex licHmraH-
HMX BUCOHO'IaCTOTHLIX gaTTIHISOB gargert clutpmm oDoTottort pecepg upogaitTo> 
c rtepemeHHort emxocTmo merwe myseTHHTenert x HH6poycitoperamm, gem gpyrHe. 

Oilenica BuccacomacTannax AaT4111(0B j.kasnemni 
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HexoToplie Amiable, npaHeAmume B 3TOil Ta6nruie, 6mini noxpiema IIOA B03-  

geficumem cuneariaToro nmnyabca AaHnearra Ha EasitAburt Aarnix npH nomoniii 
yAapHolai Tpy6bi. gamin noxasax 3a6poc nonaamina AaHamuili H B Te-

=lame aexoToporo Hpememi coliepinan xone6anHH c co6cTHeHaoil .qacTuroff. 

ilacToTHaa xapaxTepncTbata, nonyrienHaH Ha gamine q0oToxon», B AelicTmiTenb-

HOCTII HBJIHeTCH "laCTOTHOR xapairrepacTaxott cncTembi 41:DoToxorD) — 4latina-

FeliAat». OTHOCHTeakollaH xapaitTepHcnixa aunapaTypu «Aailaa-reilmx>> inane 

15 Key, pacimmiTca oceab pe3xo. I43 Ta6JIHJW camiyeT, co6cniemilie naCTOTTal 

AarrillICOB 000TOHOH# HaxoiniTcH B o6nacTa, rAe OTHOCHTeRbHaH xapawrepHurnita 

npn6opoa #,Lkaiina-reilmx>> EBJIHeTCH OTHOCHTeALHO HH3K011, n03Tomy HamepeH-

Hale 3a6pocri B noxa3aaarix AaILTIeHHFI COOTBeTCTBeHHO 6Y)AYT Hintze. 

1. BaHHHHe mecTonoaomerina• MecTa yeTaHOBACH AaTTIIIHOB 400TOE.011)> Ha 

grarare.ae noxaaaam Ha 4)nr. 1. HeyAo6cmo pacnonoaceaHH gay:nacos Ha AasnoR 
Epinaice TWIOBItH COCTOHT B TOM, 'ITO rlYBCTIHITeT113Hail 	(4) 0TOKOM> HeCHORLICO 

yAmmelia B HonocTH OT 'tonna aapaAa. Tahoe pacnoRomeaue AaTmixors «CDOTOICOH» 

HBJIMeTCH yAo6Hbam ;PH 3amepa amniarryA HPO)A0J1bHAIX MO)A H HeAocTaTOTIHO 
yAo6Ho Ana 3amepa nonepemibix moA, nocxonsay mnpuna nonepxllocTH gYBCTBEL-

TeabHOTO axemenTa Aarmixa COCTaBJIHeT 3Har/IITeHraHy10 gacTE. ce)learia upoxoAa 

ra30131,11( upoliyaTors. 
BePOHTHO, B nlo6og MOMeHT HeycTolimmioro ropenna 6yAeT cymecTisonaTb 

rpaAHeHT Ammemia wpm, rionepxnourn AaTmixa. OAHaxo omH6Ra, soamixam-
maH HcaeAcTalle 3Toro 34)4)exTa, 6bina 

Hpn scex HCHLITaHHHX AnuraTexii C HariaamEriam AllameTpom nonepemioro 

cerienHH oniepcima B aapsme menee 100 otat nepeAmie nosepxHocna Aarraixos 
010TOHOH>), He pacnonomeninix 13)1071b npoAonbHoff OCH, 6MJIH IIOJIHOCTLIO HRH 

ga,CTIV-IHO nepexpurbi 6-mnainimeTposoil npo6xoii, RoTopaH BLI3EIBaJla ammeecT-

Hy)°, HO Ilpegilonoaurrenbno ne6onbrayio oninoxy. 
2. 11111f1HIle Temneparypw. gaTrnnua «clioToxoH», npmmemiemme npn mule-

AOB arinn HeyczoilmiHoil pa6oTbi AmiraTeneil, no-BnAamomy, Hmeax AocTaTomme 
oxamicAmeme. CmemenHH nonoawrina mum Bblicomioro Hanpnmemin s ciacTeme 
«Aatina-reftmio HapeAxa Ha6nmAa3Iich Hoene 3amepo3 CHTILHO Heycrolimmatx pe- 

HpeAnonoxatTeabHo DTH OTICJI0HeRIIH,FIBMIJIHCB pe3yasTaTom riempleana 

rienbabix TeLLIIOBEIX HOTOHOB, xoTopme BJIHHIIH Ha TO'IHOCTIa 3amicH cpemiero 

Am:mean/I, HO oTnocareithao man° 133111HJIH Ha nepememaym cocTasxmoinyio Amine-

HMI If, xanceTcH, He HPHBO)A117111 H BISICOLAY AaTmixa H3 CTPOH• 

HOTJAa 3TH JAaT4H1CH yczaHaBanaanHcb Ha AmiraTenn, noTopme1ICHLITIIBaJIIICL 
npn TemnepaTypax mime TemnepaTypil 3amep3aruin, o6painaffocb oco6oe BHH-
MaHHe Ha cyraxy BnyTpennfix xarianoa oxnanyierma gaT'IHHOB npH nomonna 
cTpyia Homyxa nepeA noAcoemaHeallem AartLIKOB x AmiraTemo. 3TO meponpHaTHe 

npoHOWITCH B IkeJ151% npeAoTspamenna 3a6H3aaria nbAom oxnaxmaiorinix xanaxon, 
Inamaimomero nporopanne mem6paabi. Ana 6onee HaAexmoro npeAarnpamenlia 
orracTrocTa rieperpena narkeitaH crropoua xaxmoro AaTranza olioToxou» noxpimia-
nacb TOHICHM cxoem MaCTHHH H3 xpomaTa Alma, 6naroriapH noTopomy ymebumax-

CH yAenbabni Tennolion noTox riepea mem6pany. 
3. BaHHHHe H3MelleH1311 yeTaftoBogHoro 'Trull:gen) momeaTa. 143rOTO-

BilTeab penomeHAyeT, rrr06ii AaTr11111 0:130TOHOH>) yeTanaBmisanHcb, C apyrmanm 

momenTom 3,5 nem. AaT‘113HH «CDOTOHOH» Tnna 355 (450 n 900 Hanorpammome) 

6aaau Hp oTapnposanbl B Anana30He ycTaHOBCOIMAX apyTrnmi/C MOMeHTOB OT 

0,35 Bo 4,6 nem. MancrimaamEnie OTICTIOHeICHS1 OT rpagyriposmi npn yura-

HOBOrtHOM momurre 3,5 icr.n Ha6amAamich npn YOTaHOBO4HOM Momeme 0,35 nom, 

PaBHHJUIC13 3,7%. 
4. BlIIIHHHe BR6poyelcopesnii. Hamepealle amniniTyA B cayriae xone6annii, 

;imam:mix OTHOCHTWILHO HH3HHil ypoBenb — OT 0,14 Ao 3,5 amm, He upeAcTaa-

.1151110 00060ii TpyiiHocTri, noTomy vro Aarriama nomiepramacb maniim HH6poycno-
pennam. Ecan ;poll:tan amnarrryAa BLICOHOlaCTOTHOR cocTaHamorneil xone6amiii 

Ammar-Ha lipn6nHamilacb no isenumme x cpeArremy Amixerano, TO 3amiebran  

3H6poycxopeanit Ha Hpbnince rOjI0BHIE ABFfraTe.7111CTaHOBIIIIIICE Hecbma BASCOM:M, 
ITO npasomino H 3HamiTexarinam oran6xam. Ha ()Hr. 5 noxa3a)a AmiraTenb, yaa-
HOBJleHRLICI Ha creage H noAroToHneaniaii K orawnim lICHLITaHHHM. AmaraTeas 
HOHOHTCH Ha V-o6pa3nbix 6.noxax, a xpbmixa ronomm pacnonomeHa HanpoTini 
Ailyx Begrnaanbniax 6JIOHOB, upithapernimx x CTeHAY, innieBue CT0p0Hbl noToptax 
noxpurrm cnomi cisinina TONHAIIHOr1 HPH6•7111311TeJILHO 3 atm. Tpn npomibie germ 

(1) H r. 5. ABgraTem,, caa6ncearnoll H3mepureamulmn HpH6opawa, 
Ha EICIILITaTealsHOM creu,224e. 

upoTHHyThi HaA xopnycom HHHrare.a.a 11 3aTHH3Tb1 npu nomomn 60.11TOB. B pa3- 
mecTax minraTe.neil, pa6oTalormix HeycToilmiso, 	 gaTmtan 

HH6poycxopemili. 
PeayabTaTbinepmAxITCHLITallaiAmiraTeneil, Hmemmux HeycTothrmylo pa6o-

Ty, c yCTaHOBJIOHIMIMH Ha Ropnyce A3nraTena Aarmixama 3116poycxopeaHit, HOHa-

3aJIH Hpeasbriatmo milcoHHe Ben/arum& yexopeanii, Hpommaionille npeAmmt 
pa6oTbi yeTaHOWIeHHbLX upn6opos. BIGHT HponeAemai HocneAymnale ncnbira-
HIM, BO Hpem/i HOTOP131% JAar1HHH mi6poycliopenniA C Ha1160.71LBIHM11 Halm-
HAHmucH HllanaaoHamH pa6orm yeranaHHHHanHch Ha Hopnyce gHlirareaH H6nH3u 
HpeHnoaaraemux y3noima ToHex (o6b1HHo Ha Hapyamom Hpae HpuraHH roJIoBHH). 
AMHJIHTNALIBH6poycnopenei npri OTHeBIAX HCHLITaHHH% HaH6oxee HeycTofimmax 
minraTeneil AOCTEtTaJIII 10 000-20 000 g. TOTIHO yczanomeno, ITO H3mepensme 
Bean-mom ycnopemiii 6131Tig =Tem:HT:mini° BbICORIIMH (nopsigHa HecHonbmix 
TTDICH‘l g), no nx Toqmie 3HageH1111 He 6111IIII onpeAeneam no Asym irpinHaam. 
Bo-imp:tux, npH Hporter(eHHH ACIISITaUHg Tapaposity Aar111HOB sHopoyotopeanil 
Hpll nomoniii canycoHAaammix Bona B Analla3one Tama BbICOHH% 3HageHnift Hone-
6aHHil HOJIL351 611J10 ocynlecraHrb. BO-BTOpLIX, (I)opma Honabi, noxygenHasi OT Jr.kaT-

'THROB H116poycxopenHil C 603MBIHMH Aliana3oHamH pa6oTH, yxammiaeT, 'TO OHH 

riacTo nepexomma 3a npeAenu Anana3oHo3 3THX AarIHHOB. 

Ana TOM, 'IT061,1 HCHJI10'1HTI3 Hamialle BH6poycxopeimii Ha AaVIIIHIE 4 1130T0- 

 ROM) ) OLlaa capoeirrnposarta H HaroTortnena HortaH cTanb.Haa xpbmuta roxonxii 
(4)nr. 6), noTopaa B mecTax yeTaHOBEH AarinEmi nmena TOXIDAHHy 100 M.H.. OHa 
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rfpu Homonfa 6oaToH, pacnonoHceranax HO HepfameTpy, Hpfutpeummach K THJKOZOR 
CTaffI,H0f1 mune (c Hr. 7), Hoeffe,RHHH B CBOIO orrepe)fb npn HOMOIRH 6OJITOB comH-
ItaJlaeb C HCHLITaTeffbBIIM CTeHAOM. HOHHOCTS 3TOT0 meToffa yeTparteHER 
BLI3MBaeMOil yexopeHHamH, uposepeHa RByMH nyufmll. Bo-neprimx, B RolleTpyx-
mut Krohnum roaoma 6fano HpeAyemorpeHo npn ee npoexTfiponaHHH geTmpe 
meeTa AJIA yeTaHOBRI1 gauffaxa 0-DoToftom. OAHO H3 aTHX oTBepentil 6uno ray-
XIIM II pacuonaranoch Hecicoabito Aaabine OT OCH gslirarreasi, =fem Apyrne.11pn 
orHeamx HCHLITaHH$IX gmHraTeffera R aTgIIKH yeTanasansaallcb BO Bcex =feu:apex 

  

 

B r. 6. MaccHaHan Rphunica renewal. 	 CD n r. 7. Ynop. 

 

TOrfiKaX. 01(333.1I0Cb, xTO amnaHrygm imaxoamax CH1'1[371013 gaTrIHHOB, yeTaHoeffen- 
Hum B rayxylx oTaepeTHHx, seerga orfeHb maffm. 11pH Homonfu repexoffmax faeTa- 
net*" TkaT,I141(11, HaxoganweesiB rayxfix OTBepCTH.FIX, CT3HOBIIJIHCb ffyBCTBIneffbHIAMH 

H Aannemvo. C Taxoia yczaHconforl garTIMOB 6LIJIH HposeAufbx AOHOJIHHTeffbffbIe 

orHeHme VICIMITaHHH [21. 

THInumaH ocroannorpamma, HonygermaH HpH 3TFIX oraesux HCHLITaHlIfIX, 

HpHsegella Ha cjiHr. 8. Bee oefaHmaorpammTa, rfoRy=feHame upH orHeamx 
C nplimenermem ffaTTIHKOB, yeTaHoeffeHaux B rayxfax OTBefICTHHIC macats-

Hat xpblIIIxn rOff0BRII, Hpfaxpennermoil 6OJITaMM K HCHbITaTeffbH0My cTermy, 
HoHaaanit, ITO omH6Ha, BbIabIBaebIaa geficninem ycHopermft B caysae HpHmerie-
HUH 3TOR CHCTeMbI, 6tana Becbma mana. BLUTH Hposeffema nOHOJIHHTenbrible HUM-

Tatum c HpHmeHermem gaTrIIIKOB ganneHHH Ha cTarukapTHux Hpuffutax ronoHoH 
II ycTaHoHneHabix Han B rayxHx, Tax FT CKBO3HLIX ursepcnasix. BLIXOAHI,Ie CH-

mania, HoHansHaloakHe 6onbutHe ycHopeHHH H HonymeHame HpH Becbma 6onbutHx 
Hone6aralHx gartneHHH, HpeffeTalmeina Ha (13Hr. 9. BplimeHerme maccHsHoff 

rOTIOBRII, HpHupeunern11o6 6onTamH K HcHuraTeabHomy crermy, oHaaa-
nocb Heygoanam H BbiabiBaao aagepHoty Bocilaamenemem, RoTopaR 6maa 
oco6eRHo HeaceaaTeablla y gimracreneff, pa6oTa xoTopfax CHJIbHO 30.1313CHT OT Tem-
HepaTypHoro peacHma. 

BbIJIH HpoBefferuff pacqem HO oupeffeilemno ammanyma yexopeHliff B cay-
gae, HorAa HH6pHpyor TOffbH0 ogHa Hpurrixa ronoHHH. 9TH BIX-111CffeHlIff ;pan 
uta‘atrenbHo meHmiale HeaHriHma HOJIHMX yexopeHnii Ho epasHemalo c aamepen-
HLIMH, H OHM He BLIBBxtin 3HaffHTeffbHOR pawmgEs B mernarmHax yucopemail fun 
HpfamelleHHH eTangapumix H macciourniax Rpumex roaomin. H3 3THR peayabraTos 
caegyeT, ffT0 aci)bexT yexopenfm o6ye9oHaen yexopeHHem TomfraTena B Tfeaom, 
a He HH6pagHmmif ffpfauncH ronom Raft gliacifparmm. TeM He meHee effegyfonve 
HCHESTaHlIff gaHraTeneizi, Hmelonwx 609lffily10 11037CTONTIBOCTb pa6ous, 6yffyT 
nponeffema C MaCCHBHIAMH xplaTuxamH TOJI0BHI4, He HpHxpenneHrthimH 60nTamn 
K HemaTaTeasHomy eTeway, Ha HOTOpI,IX 6yffyT yeTaHomeHmAaTrIHRH <01:0 0TOHOH), 

Halt Ha rayxnx orsepcmHx, Tan II ,IyBCTBEITeffI,HEIX K garinemno. 
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Apyron Heo6wmoil 011aCHOCTMO BO spema neycTorrutaott pa6oTax, RoTopon 
moryr nogsepraTbca o6e yeTallOBKII Aar1111COB garmeHna, 11B713171aCb TeHgennlla 
gsnraTe.na 3aapyrnmaTbca soxpyr csoell npogosbnon OCH. 3TOTO span:walla -qacTo 

CI) a r. 9. 3anaci, Ha annaparype «XaTseib c npameseusem cTaagapTsoft 
xpramxH ronoaxll. 

1 — Aavunt gaanuma as CECI303HOM oTaepenuc 2 — gavu4x, yeTaRoaneamaii Ha rayxom oraepcmix; 
3 — aarmcb Bocrrnamelleinta; 4 — 100-reptoamia icanx6posorniNft ckirman Bpenaenkt. 

61.1.110 AOCTaT0r1H0, rITO6LI BbIgaBlITb OJHH H3 gaTTME.013 eDOTOROM, yeTaHOBJ101MbItt 

npoTma ynopa, a BLI3BaTb yap gamnita «cDoToxon», pacnonoacenHoro Ha xoffne 
con na, o6 HcrmrraTensamil cTeng. 

3anucbleammast annapamypa 

06E7mo Jns 3aTmcH xame6aHrdi gaanellna c 60.71bn:fon amnallTygoigt npllme-
IMHTICI, gsa 900-allnorpammomax garnaxa, aoTopme rpagyiaposaanch c Taxllm pac-
qeTom, qTo6r:a noaygHTL nonnoe °Timm-mane no Taxane a 70 amx ua aannchisam-
nmx yeTpoilmmax. TpeTa garrtna IICHOJIL30BaTICH THaBHLIM o6pa3om HMI 3a-
1mcll xone6aHnit gasnenna c manon amauurrygoil. YeTanoaxa «Aanua-feiigaz», 
npHmerononpaca c 3TH/14 )_karTRISOM, 6bma oTperyallpoaana Tax, HTO ee BLIX0)_1H00-  

Haupaamune pasHanocL Hy7110, xorga Ha ;_kaTrffili. nm_kasanocr, Hp1167111 311TOJIBHO 

opegHee Aaitaersuie, npn Ho kopom onmAan OC Harlan° ueycToiigna OC TIE pa6oTbx. 1.0Ha 
6bina rpagyllpoaaaa Tax, 'ITO gasana 110111100 oTanollenlle no gaormon amnallTyge 
14 amm. B DTOM caygae o6brcno npllmeHanca 225- rum 450-EHHorpammoitia 
0:DOTOHOHP B 3aBlICHMOCTI1 OT wallgaemoti BOJIEF111111,1 AaBII0111151. 

Bmicognme cHrHaam CIECTeMb1 «CDOTOX0H» —«,11afixa-reiigHo 3anHchisaancs 
TMH pa3niumbnall llyTamn. Hmeancs Hallam.' nepemenHoil 117111 nocToannon co- 
CTaBH.PHOIMIX, C00)_111HOHHHO C HEX OBOCKOBOCTEE6IM RaTOAHLIM ocamanorpacbom 
qpnpmia «XaTaell HucTpymenT», Terra SC16-A. Ilepememma cocTasasnomaa  IIpO- 

nycxanacb gepe3 4)Hai:,Tp nponycaanna sracoallx ,TaCTOT Tax, "ITO aM117111TyHa 

ocaa6esana go 3 86 npn 55 ei . 3TOT npH6op 3anllcma an co caopocTsio 5 micen npn 
maacHmaasnom °Timm:walla 25 X.M. 3anncs npn HOMOIRVI npll6opa «XaTseil» 
Taxace axamgana 3Tanounbie anima, pacnononceHHHe qepe3 1 xcen, 100-repaossni 
OTMOVIHIL BpemeHo H carnal' aoclinamenenna. HpHMepaI DTA 3aIIFICH MOH010 

sllgeTs Ha (Dar. 8 H 9. 

110CJIe HeycToitsllsoll pa6oTTI Hpl1HCIILITaHHFIX JaaraTeneg Hayman otIoToxon» 
qacTo noxa3smaall 3ameTnoe cmonenne Hyna. BcHegcTalle aToro omen:warm 3na-
=mann cpegnero icaBHOHILH, nonyqumme OT AaTrIIIKOB ODOTOROH)>, slBnslnscb 
HenageHunamH, Ho HOCTOArrliaR cocTaszaiornaa arocognoro cnrnana OT ogHoro 
113 gammoa o6Lmao 3anllcsmanach npn6opom «XaTseil» c neabio perncTpagnn 
ane3armix nameHeHaft cpegaero gaszeHna. 

Ilepemennaa cocTaaaammaa asncogHoro cHrHaaa oT cncTemai AcDoToitoro 
3aunchmanacs Ha marnaTuyio nenTy co exopocTbm 1,5 atl cen riepe 3 xananbr amnan-
Tygnoii mogynaglill cemnicallagsuoro mogllcimanposannoro 3a1ncbmalornero anna-
paTa 43llpmm o3mnexc», moguls 306-7, cosmecrHo c cllrHanamn socunamenerma 
H oTme-ranta apemenll. 

Ann TpeTben 3annen c cllcTemia 01--)oToaoro>, Ha3BaHnoil geTexTopHon, BLDLOA-

Rare carHanis «Aarma-Fefigac» (TpHJILTp0BaJIIICb aepe3 cjambTp nponycaanlla amco-
an% qaCTOT, 061,1,1H0 go 2400 sly, nogseprannu, gsyxnonynepllogllomy geTeaTupo-
ammo, nocHe -ger° pe3yabTripyfornlin cHrHan nogasanca Ha Hegemmbnposaname 
100-repnosme nmencipta 3anllcmsafornero annapaTa Manaepa. 

OTceHaa r1aCTOT go 2400 sly si16paaa Ha yCJIOBIER, HTO mamma riacToTa, upeg-
cTasnalornaa HHTepec B BTOM aHann3e, nangena pasnon Hp1167114311Tegb110 3 xely. 
3TH curnanm o6brillo ycnallsaancb go BeHltr11111bIonmonerma 0,085 arnie an 1 .7104; 

3Ta senrernma 6sma noatiamna go 0,014 amm, na 1 out Ha ognom aallane npn xaat- 
gom nycxe, AJIJI Tor0 "Tr061.1 MOH{110 61IJI0 o6HapyamTh HeyCTORTTHBOCTb OTHOCH -

TeabH0 H1181(0i1" Be711PIHHEI. 1-1a3nagenne BTOR crEcTemm 3axmormeTca B TOM, rrr0611 
06HapyamTb Hagan° neyczokbrnsocTH HO BO3MOBWOCTI1 B 6onee paHHee spew' 
nycaa H nerlio yeTaHOBHTI. COOTBeTCTBHe xone6anllii gas:lei:ma c llamenennamll 
cpegnero gaanearta. 

Ogenma cucmeatat 

Ana onpegenenna cba3osoro cgallra meacgy xananamH H "[examen -Ha (bopmu 
xone6aullii, B1,131,1BaeMLIX OTHOCHTOJIMUIM cgsHrom cliaa meragy COCTaB7111101411MH, 

Hmes3m,Hmll pa3allrfillle rIaCTOTH, BLICOKOrIaCTOTHall HamepHTeaLnaa annapaTypa 
6una nogseprHyTa capita nowrannii. B Raatgom cayrme 3TH HCI1b1TaHHH smcoxo-
,TacToTHoift CHCTOMB1 IIp OB OgHJIHC b B ye.710BnaX, 6H1131(11% x yCJI0BllaMoraesux Haim-
Tama(' paReTHoro gsllraTega, aa licamorteHllem Toro, TITO cpegnaa Bemoan:fa Jasne- 
HHa 	Harpy3xoft OT:0 0TOROM npn nomorum HCHISTaTe.711,HOTO 

6opa, a xone6aHHa gal3HeItiM HMIITI1p0BaJIIICb peaRTnaHum mogyllaTopom, BliJI10- 

 riemmoa meacgy cllcremamli «CDOTOKOH)) «Aalma-Fefigllo>. PeaRTHarmii mogyaa-
TOp 6bin coegnHen CO 3ByKOBLIM reHepaTopom. 

1. A6comoTabiii 4m3osbili cganr. Ana onpegenerma searminsi a6conloTnoro 
cpa3osoro casnra maxognon Gilman 3ayxosoro reneparopa Ttepegaaanca no 3111-  

rum, Inman:nen -  manoe nonHoe conpoTllsnerme, x ono rpynne OTIL710H/11011kH% 

rmacTlln ocHnnaocaona; a gpyraa rpynna oTaaoHaron:mx unacTlla npllcoegll-
HanacL K paHee yaa3aHnomy xaHamy Ha sxogHom xonType npn6opa «XaT-
Beti>>. C 3.aexTpwiecnoil TOIKH 3perum 3Ta Torma FIBILFICTCH paarro3Harmoff 
axognomy HoHTypy yCHJIHTe.7151 nenocpegcTsenHoik 3anncll o3mneac)). Banancll-
poaxa ycllanTeneft ocnnanocxona npoaepsmacs aapaaee. Iloarmemble (pnrypm 
Jlaccaacy noxaastsamT 4m3oarrie CABHTH cncTemu, 3a Hcanwrgenllem cgsnros, BHO-

CHMIAX aanncusalornllmn yeTpoiicTsamn. Hameperunin ita3oamii cgsur 6bm menee 
1 °  gJa "rfaCTOT HO 1 neq a yBe7114931BaJICH 111M671113HTOJILHO 7111110f4H0 HO 11,5°  
Ha qacToTe 5 7S214, a 3aTeM 3HarIIITeabH0 61:acTpee ao3pacTan go 90 °  npn .qacToTe 
20 Kozy. 3TH gannme noua3mamoT, "e1TO cnoannae xone6anna c aomnonenTama 3rta-
'111Tenbll0 BLune 8 NOlf, sepoaTno, 6ygyT CI1J1bH0 Hcxamenbi II HTO TOrIH00 wipe-
geneHne cDopmm necanycongansmax BOJIH C OCHOBEIOR .aacToToR OT 3 go 7 iceq, 
nogo6HIsx nmesumm mecTo B paccmaTpllsaemom anagn3e neycTonrmaoro ropeana, 
npegcTaanT cepLe3Hylo TpygnocTb. 

2. OTHOCIITCJIMIblil 4m3osbii1 egrmr. 143mepealle OTHOCHTOJILHOTO CDa3OBOTO 

cgaHra meanly gayma xananamll Hp0113BOAHHOCI, aHanornqao, 3a Hcammlennem 
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Toro, aro cHrHao OT reHepaTOpa nogaBaneH B o6a Hanaaa H auxogume cHrHaam 
nogaaaanch x ocHn000cHony non nooynehnn clanryp JInceamy. 3TOT (ba3oBtaii 

carnal' npn6oH3Hreabno oinienHo Hamemmen go 5 xeq, yaeomillBalleb c 6°  Ha nac-
Tore 1 nay go 19,8° npH 5 !coif H go 43,3° npn 17 nezy. 3TH peayabrarm noHa-
3MB war, 'HTO non Hamepermn pa3B311(1614)a3 mencay cHrHaaamH gaVIIIKOB ganaenktn, 
yeranonaehmax B paaannmax ronHax paHernoro gitHrareon, Heo6xognmo aapaHee 
(go ornenoro HenEaTanita galirarean) nponaseerll onpegeoernie OTHOCHTOHLHLIX 

(1)a3omax xapaHrepHenm annaparypm c npnmeHeHHem TO'IHO rex ace arperaroa 
annaparypm, Haropme 6ygyr HpHmeaeabl npn ornenoM HCHISTHHHE Rpome Toro, 
H3 axenepHmeHros caegyer, 'ITO JSn9 Hoar:mum Harieentermoil 3HHIECH 6LICTp0 

II3MOHHIOBAHXCH CDErryp Ilnccaog Heo6xoglimo npHmeHerme BEICOHOCHOpOCTHOlk 

(Dororpaclom. 
3. XapaHrepucruHa, HoaymeHHaH HonHaioneHnnma, H peryaripoaxa noao-

ateHHH aria Ha HpH6ope «XarBeti». BLUTH nposegenm gonoonnreabHme nenura- 
upH Haropmx aannell C n0MOrnb10 npn6opa «Xameri» nooynaoHch Halt HYTM 

ogHospemeHHoro nogHalonerrnn H gaym HaHaaam axoga npn6opoa «Aarma-
Terigno, Tax H axoaa HpH6oport <Aomori». OTHOCHTeabHfidl cgaHr meaigy gaymn 
HaHaaamli 6ma CHHIRHOM maamm non ero romioro namepenna, ogrfaHo yeranort-
JleHO, 'ITO OH menee 25 mxcen, 'ITO coon:term:ger egaHry Ha 2,5% um" nacrore 
10 1£21f. AJDI of OHHE TaHHOCTII aroro oupegeoerrlin Heo6xognmo 3HaTh onm6Hy 
peryonpomn n000mearin ayna npH aanncn npH6opa «Xameii», Horopan nMeer 
nopfigox 0,25 mitt, Half 50 xxcen npn 5 at/cell. HenocpegemenHoe Hameperme 

CDH3OBOTO cgaHra HO aarincH enrHamoa Hpnoopom <<Xameg» c .nacToramH amine 
1000 oif oHaamaaeren HenpHemoemum 

4. 06rukali gacrorHam xapaHrepHenma. 06man qacrorHan xapaHrepnerrma 
cHeremm, coeronakert H3 01)oroHoH», «A,atirta-Ferigho> H annapara 3a11HCH Ha mar-
Hirrayao JIeHTy, HeHnmafI mexannnecHym xapaHrepHenuty gaVikIROB, 6maa 
onpegeoella HTM aarrHcH cHrHaoa reHeparopa Ha aeHry. Taxan me neumrareab-
Han yeraHoaHa 6moa npnMeaena A715/ onpegeoehun orHocureohnoro cliaaoaoro 
egaura AmnaHryga HanpnmeHun nacromii 1000 24 Ha axogHom HouType aanH-
CH Ha awry 6maa nplunrra B Hanecrae araaorawii H cpammaaoaeb C ammuarry-
goit aocup0113BOARIVIOr0 Bbncoguoro HanpfincenHn. 

XapaHTepHCTHHH npH6opoa, noorierame Talcum o6pa3om, HecHoomconame-
mailer,' OT HaHaoa x HaHaJIy, Ho B xygmem coy-goo &Lan B npegeoax 100 ± 7% 
npu nacrorax OT 500 eq go 15 nozy. 3ra Hte oenra 6maa aanHcaua npH6opom «Xar-
Bab), H peayobmpyioxHan rIaCTOTHaH xapaHrepricnuaa (onfrrb B XyHMOM coynae) 
HameHnoacr, a upegeoax 80-100% OT 1000-repgen oro woo onHor o cHrnaa a B An a-
Haaone qaCTOT OT 500 eq. go 15 nosy c peaaoi owe-al-toil Ha nacrore 15 nay, qT0 

He Ha6ologaoocb B npegmgymem copiae. XapaHrepHennta CHCTeMbI anyrpH aroro 
gacrorHoro nnrepaaaa oHaaaoacH HpHemaemori, XOTH aceoareabHo ee yorrourm. 
YaearineHlie TOHHOCTH MOMOT 6hrrb HooyneHo nyrem amnaHrygHoii Koppel-am" 

5. HoperpyaHa aannchmannuert CHCTeMbi. IIpn HayneHHH HeyCTOfFIHBOCTH 

ropellun =mem HeB03MOSEHO OgeFPftTb amnarrrygm Ho.ile6arrytii gaBaehHa, HOropme 
BO3MOSHabS npu npennooaraemmx ornemax HCnmTaHiHx gaHrarean. Amnowrygm 
Hooe6aHnii, marrareobllonpeabunananne onufgaempo Beawnnly H noaromy HMCO-

gmikne aa Hpegeom autaam, acrpermioren nom). Hpn aauncn Ha npn6ope <Aar-. 
Bert» ontooneHHe coega 3331HCH HBRHOTCH orpanHneHamm; B caynae HpHmeneHrtn 
gereHrHportanlin ronHa aarrficH imixogirr 3a npegeom JIeHTLI. Hoaromy B Hancgom 
n07{o6nom coynae geiterawroommo amnowrygy oupeaeown) Heft oamomHo. Coegoa a-
TeabH0, nceaareoLHo onpegeaHrb xapaHrepnerIIaII aannemaalomeil annaparypm 
Ha oeHry B ycoominx HeperpyaHn. 

AnnapaTypa «Dmnexc>> ):(on 33IIIICH Ha HeHTy H yCHHFITeab HOCTOFIHHOTO roHa 
6bIHH HogaeprHyrm nenurarano c Aeowo onpegeoerom neperpyaornmix xapaHre-
pHeTHH. Ha aamiemaalornylo CHCTMY — axon annaparypm <<3mnexc» noga-
aaaach rpagynponorman BeoHnsina Hanpancenun 0,943 e (epegHeHaagparamoe 
magenne) c =racroroii 1000 04. PeayaLrarm Heruarannii noHaaaoll, ITo xapaHre- 
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pncruHa yenanrean 6maa afirreitHorE B npegeoax 3% OT HanaabHort rpagynpo- 
BOTIHOii BOJIHRIIHIA AO H.FITHITHTHOR neperpyaHH. CHCTeMa yCHJIHTeJIb — aannem-
Baiman annapaTypa Hoitaaaaa TOHI3H0 9%-Hoe ymernauenne xapaHrepnerrum 
npH harintparHoit neperpyaHe H JJ0BOJIbHO peaHoe nageHne xapaHrepHeTntH 
npil gaabnernnem yaeohneanH neperpyaHn. 06HapynteHnoe npeo6aagai0nlee 
neHantenHe BLI3bIBaHOCb nonaaehnem rperbert ropmoHnHn. Ee maim:Ewa sopa-
craoa artHermo OT 0 npn rpagyllposonnoil aeon-mule go 12% a caynae nynnupar - 
Hort neperpyaHH. Rpome rpermii rapmoHHHH, npncyrcraoitaoll raHnie "trepan 
• neraepran rapmoHHHH, ogHaHo HR cymmaprhart HcHantalornliti acinbeHr naoaaca 
MaJIbTM; B Tort )He ronHe Oa 6ma memo 2%. 3TH HCHLITHHHH noHaaaall, 	aaH- 
Hme, aanneamnae Ha nehry npn 3HVIOHHFIX BX0AHEIX Hanpnaiehnii, 3H341ITOJIbH0  

ripeinanaHnglix upegeomme rpagyHpottonnme Beannamm, He HMeIOT 3llamrreah - 

• onni6H14. 3nageHne arort onin6HH MWEHO onpegeonm Hpll npneMJIeMOM 
anageHHH neperpyaHH. 

Vacmomnbui anaau3amop 

3annci, Ha oenry C amxogoa 6.noxa «gartna-reigho aHaallanportanacb 
gecsramo.nocHhim =lac-ram:um cueHrpaoonmm anaonaaropom, pa3pa6oramimm 
B J1a6oparopnu peaHnommx gartrareaeti roaanmm o6pa3om AHFI HpHmeneHun 
B HCCHOTIOBaHHHX coraacHo aromy HaaHy. 

Heprham HaHaaom allaoHaaropa 3311HCH naonercn 3anHcb Ha zewry, HOTO- 

pan OTCIHIJIbTpOBLIBaHaCb 4MILTp0M HII3HHX qaCTOT Ha 1500 24. OCTH.711,Hble 

(2)  II r. 10. 3anuca, rroariontan Ha BiscomqacTomom aaaaaaaTope; nulnquasi 
freycrofigaBaR pa6orra gintraTeng. 

Ael351Tb *mamma "molar umpriny IIOJIOCLI a 1500 04, HO aannemaaemmia cHrHaa 
B Hamgom Hanaoe HBHHeTCH pa3HOCTbI0 Mellzgy BX0AHLIM curnaoom H cHrnaoom 
renepaTopa Hooe6amni, Horopmn Hmeer rfacrory, paaHylo cepegrifie n000em. 
IlpHmep 3TOH aaroach noHaaan Ha ifpHr. 10. lipn ampnne noaocm nacror 1500 am 
3TOT 33IIHCaHHILIA cHrHao Beerga menee 750 24 H MOHCOT ygoaoeraopnreobno 
perHerpHportarben H113HO'HaCTOTTILIM rhaei4oamm ocHHonorpacbom. Fenepa-
ropm Ii clnUITATIA MOMIHO :lento MelIFITb, Tax 'ITO MOHIHO Hooynarb paaangHylo 
lamming n000e. Ora et:Lemma raHnie ntlipoHo upumerummeL A.1151 anannaa H113HYIX 

-HaCTOT C HameneHHem ampinim HOHOCLI go 300 elf [31. Hpnmennn umping IIOJIOC 
1500 ezy, monnao oupegeaHrb nacrorm 	6amncaummx 15 eh, nonaran Holm& 
0,03 cen. B0.7ILIIIHHCTBO .rlaCTOT 7  Hamepennmx npll ATOM HCCROA0BaHH14 Heycroft-

7 3axas 1■2 23 
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-rnmoro roperina, ymenamaaocB c Teuemrem BpemeHn no anuermomy aartorty. 
YmenbmeHne ta.cToTbi B copme TH1111,1H011 Heyczofiormort pa6oTm paHeTHoro 
nanrareax B Tertenne oTpeaHa BpemeHn 0,03 ceic COCTHBHHeT HpH6.7111311TeabH0 

OT 30 no 45 24, RAH OT 0,5 go 1,0% Hamepermoro anagernm qacToTm. Bbraa npo-
Bepena nepexonHaH saparcrepncrunta cncTemm npn Immortal Bneaannoro ilpHao- 
'Henna CIIHycongaabHOR BOJIMLI. HafigeHO, xTO Bpema HOHyr-leHHH 90 %-noii 
saparcrepHoTHHH COCTHBHHeT 2,5 .mcen. 3aBncrtmocTil meratty macToTort H Bpe-
meHem, Hoop:tenable npir nomomn nays arIIIKOB 400TOBOH# Ha OAHOM H TOM rue 
nBuraTeae, 06101H0 coroacyroTcH Mexigy co6oir B J11050i1 MOMeHT BO apemn 
HeycTorigHBoil pa6oTH B npeneaas 1%. 

Cpaeueltue amn✓ umyatibix xapanmepucmun 

Bb1.110 npoBeneno cparmearte naHHFAX no amnanryne BTACOROrlaCTOTHLIKBO-

ae6aHlli3 AaBaeHHH, aanHcannba npn6opom <aaTBert», npn6opom c stoups:m.71e-
anem H TlaCTOTHIAM anaaH3azopoM. 3TH samtcH CrIHTLIBHHHCb rtepe3 0,01-cercynn-
Hue 11HTOBBHHbA npn paaanuamx nycHas, B HoTopmx Hmenn mecTo ymepermme 

5,-- 
... 	 — , 

% 

6./ 

A , 

\ 

. 
IOW 

N,... • 	. 	. 

0,29 
	

0,26 	0,28 	0,30 	0,32 

BpeIVIR node 60C1711CIMEWERLIA,CeK 

ct H r. 11. Hamepeman amminiyam Roae6aanii nannerinn, norlyriefirible no ammcn «XaTseib, 
no nereicTopriort 3aHHCH 11 no aanucu ananuaaTopa qacrom. 
A — aamics oXaTBell,>; 0 — Aerewrop; 	— atianinaTop 4p.CTOTEJ. 

amnanTyrtm B OR OgaCTOTHLIX Hooe6aann namileaust. rpaciomm 3aBIICHMOCTH 

meacny amnanrynamn naaJlealla H apemertem OT na -uaaa BocnoamenenHH, nocTpoen-
moo no AaHnio,i, noartertabim HO aromy cnoco6y, upeAcTanaenm Ha cjaur. 11. 
3aunca tapn nomonm npii6opa «XaTaeil» smaHeTcH HaH6wIee npamori nmeromert- 
CH 3HHHCLIO H nmeeT aaHoyunme rlaCTOTHIile xaparcreplicmum. HODTOMy MOHIHO 

noaaraTb, ‘1TO H3 Tpex yrtaaaHHEtx annos aamaceii ona H.B.11BOTCH HaH600ee Tognoil. 
•Ecort HICIHHHTb B Ha-worse araaorta 3HHHCb annaparypbr 0(aTBero), TO MOHIHO 

BHAeTb, ITO ycpertnenne XapaaTepHCTHI H syronaH aacTornan xapaHrepncnuta 
331MCII npli nomormr annapaTypm c Bbmpfimaeurtem H oacToTHoro anaanoaTopa 
BHOCHT anarmreabnyto onim6Hy B namepenme amnanrynm. 

BYAYBAHE TPEBOBAHHJI 

Ha Bcex xapawrepncTrut paccmaTpnBaemori BrocorcoaacToTHort annaparypro 
Han6orree Henarterreaumn BBAHIOTCJI Hsmepeann OTHOCHTNIIMOPO timaoaoro CABHra-

COMHHTeabH0, .,ITO are npo6aema HapTerta CTOJIL oce noopo6no, Hart H npo6aemm 
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Horie6ommuscH BLICOHH% TeHROBLIX HOTOKOB H rlaCTOTHIAX xaparrepmCTHlc. Opo- 
rto, no-tat:Hamm/4, Hameperma cDaa B cHcTemax, Hmetomnx BrocoHooacTomme 
Hooe6ammr, 6yrtyr 6oaee yortentHumn nprt HpHmenernmx npyroit HamepHTeabHori 
annaparypm, =rem ncnoabaoBaHrtort Him 113rIeHIM neycTorignBoro ropertHH Taep-
,noro TOHHHBa. HOHISTRII yarn-nen-Ha non croponto xaparcTeprIcTrua npH6opoB 
moryr ce6H OH3THHTL. 

Hoaaraem, 4TO HamepirreabnaH annapaTypa, npnmenHamaacH B narmom 
HccaenoBanun HeycToirmaocrir roperum, HBHHeTCH artmeri 113 umeromericH 
B HacroHmee BpeMn. HeuoTopme ycoBepmencrBoaanna CHCTeMbI, oco6eHn0 gaT-

gHE.OB, 311arlIITeabH0 yBeanuar 'THC.110 HOJle3HEIX ganams, Hoartertams Hp"' Haat-
Nom orneBom HCHLITaHHH ■ parternoro nrarareart. MeaaTeabno 1MeTL BmcoHo-
uacToTnme AarIMBH memonnx paamepos, 6oaee nporname H Hageomme H meHee 
HyBCTBHTeHLHIle K ycHopennam. Becbma aceaaTeabHo ply -gaunt,. CH0006110CTb 

npn6opos namepsub Boamymemm, Hmeionwe °gene maaym amnairryny, Haoarae -
mme Ha 6thabunre cpennne 3E1w:wilful naBaerma. B OTHOBleHHH HII3HO'slaCTOTH1.1X 

AarlIIKOB Heo6xormmo npnEmmaTb mepm no yBeangertmo HX HaAeHMOCTH B pa6ore 
nyTem npeiroTspasttemm sartynopnBartHH, HO 6e3 ysynmernm TOrMOCTI1 pa6orm. 

BIABOALI 

lipnaeneno ormcanne n "calla ortenHa namepwreormoti annapaTypm, npnme-
nnemoil B J1a6opaTopmr peal-unarms nartraTeaeri ABH HCCJIegOBaHHH HeyeTOR-

gHBOCTI1 roperma B palierHOM nenrareoe, pa6oTaannem Ha Teepnom TO11.7111Be• 

raaaHoe ammonite 6moo preoeHo onpeneaemno amnanTynm, ,:faCTOTT,I n cpen-
HUM auwiertaHm Hooe6anHil new -lemur B parteTnom nmarareae. Hccaenonarinto 
6moli norpeprnyrm Tartaze cpaBoabre cnsHrH, Hmeronme mecTo B annaparype. 
HpencTaBaerna meroram, npnmeHaemble noir onemm xapawrepncum namepnTeab-
noir annaparypm. Heo6sognmo OTMeTHTb, rITO B naanoir pa6oTe He paccmarpn-
BaJlOCb BRIIHHHe BaTTIFIKOB B 6oaamer3 -gam' nposeneHmax OlkeHOHIMIX 

Iloaromy Tormoe Bocripon3Begeime uporteccoa, nponcxormnms B Hamepe 
CrOpaH1151, HO aanHcamimm namnom HeB03M0IRHO. IlTo6TA pemnTb aTy aartauy, 
CHCTM coenyer 0HeHEITb nyrem nprutorHenna H naTunHam nyahtHpyrotnBx 
B.1101111r1 c naTepecyromumn nac amnarrryttamn H riacToTamn. BeponTHo, B 6aHrHati-
mem Bpemenn nposenerme aToro HccoenoBarom 6yner neBoamoomo. Teat He meHee 
noaaraem, r1TO HccoertosaTeart B nacTortmee Bpemsr c nomommo Times::Heiden an-
napaTypro moryr 110T1r1HTL MHOPO noaeanort HncDopmanurt. 
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BluigHoe yCTpOCICTBO CBH311 (BORHOBOA) npencTasnaeT co5o ROpOTKI4c1 xycox 
Tpy6m, coenHusnouteilnpHemaax gaBIlenHa C HOROCTIJO, B RoTopoil HamepaeTcH 
nannenne. 3Ta Tpy6xa aanoarmeTcH nernecTnom, gepea RoTopoe nepenaeTcn 
ganneHHe OT namepm cropannx x npHemmuty naHnerifin n RoTopoe H3offHpyeT 
mexarnviecxne slacTH npHemranta ganneHHH OT HoHTaxTa c ropirmm ra3OM B xa-
mepe cropaHHH. 113 Tpex THROB cpen, npHmenHemmx ARA 33HORRO111151 BORHOBOTka 

(THepnan, SasigicaH 11 ra3oBaH), BUIRKOCT11, no-B11nHmomy, H1111.1110TCH HaH6onee 
nonxonninHmn [51, Tan xax o6srgHo OM( HmeloT meHmaylo cammaemocTb IIO cpan-
Hemno C ra3aMH H MOREMIlri 1(034043111T11OHT TennonposonnocTH HO CpaBHeHHIO 
C TrtepnmmH TenamH. 

Heicaropme npm6opm A n si mccnemosamisi 

ycroi7NHBOCTH ropeH HSI 

me. 0c6opyt 

111311 BEICORO‘faCTOTHOM neycToilrmeom ropernm 3BH3KOCTable paxeTene gaeraTenx 
npeIrseansiloT ;Iceman Tpe6oeauxa x xamepxremousm npx6opam. B aannoti pa6oTe onxemaa-
10TCX nexoTopme ynoTpe6axenole Ha npairrxxe upx6opm:BLICOROIlaCTOTB1318 gavnann aaaaelux, 
BLICOK0,13CTOTHLIB 	 gasneunn B CO'ICT31311II C BOJIHOBOAOM, BbICOROCEOpOCTECIle RIBIORB- 
mepm a cimoonexTponalae 3,MHOBC13TOB11. OnlichumeTcx patioTa. xa}XXOTO 113 aTIIX yeTpoileTa 
na paneTnom asnraTene, nmeionkem BLICORO ‘TacToTnylo Heyuroinamocm, a Tamice cpaerm-
eaeTex TOIIHOCTI, IIX pa6omi H TpygliocTa, Boamanalonnie npn HX npnlamenian. B 
II0J111e11110 111311BO3FITCH xexoTopme isseTogb1 xxxamToTecxoil Tapepoaxx. 

BBEAEMIE 

RileT AeCHTL-11.FITHX,7:01a.T13 TOMy Ha3an 6naronapH ycoeepareacTnoHaTuno 
npH6opon, H3mep1norg11x giniamirsecxoe gannenne, &la° yeTalloaneno Tontne-
cnto mencily nallenHem, Bb131,1Ba1orp4m n0BpentgeH11a xamepm cropanlla paReT-
Horo nnnraTexa, H HBROHROM, 113BeCTELLIM Tenepb no Ha3Baanem BIACOKOTIBC -

TOTHOR 110yCTOCITI1BOCT11 ropernig [1]. HpRIDITO CHITTaTb, HTO 3TO HB.71OHHe CO -

CTORT 113 BOHR naHneHnn B cageTaHHH C xo.ile6eFummx Apyriax HapameTpon, HOTO-

pale pacnpocTpansnoTcH Ho xamepe cropaHHH [2, 31. BORHI,I Rasaerma 11 H3me-
HeHlin gpyriax napamerpox, OHOBBAHO, 113.X0AFITCH BO B3aHmoneficTeHH c npo-
neccom ropeHHH, HTO B1.131.1BaeT png ne7xenaTenbamx cnencTHHil, °RHO 113 TIOTO-

pmx 3ax.imoriaeTca B HOBBIUTORliff ygenBnoro Tennonoro noToxa x eTenxam xamephr 
cropaHma, morynkero uplinecTn x nmxony 113 cTpon AMITXTOX.X. Alta Haygerran 
nponecca Heyczoilnlinoro ropeHHH Heo6xonllmo H3mepHTL HexoTopme HH6pa-
[mourn:4e TrapameTpm paneTnoro gmziraTeag. 

flpH BLIRORROETHIt aTITIC Hamepermiii 51(0.113TeRbIl0 oupenearrrb Am:411mo ammax-
Tygy 11 riacToTy xone6armil, a Taxare cpa3oame COOTHOTROBITH meatny pa3arn1mm11 
xone6aTenbummu napameTpamn H 43a30131,10 cooTHomeana n.7151 pa3awannx cege-
mul Hamepin cropanHH. 

X op ODIO 133B OCTETO , ITO It paneTHmx ,11BliraTeaffx CO3RBIOTC11 Heo6bmanHo Tame-
able yCROB11/1 J1.311 pa6oTm mo6mx npn6opon 113- 33 BLICOICEIX TemilepaTyp nnamen, 
B03AefICTBITH xoppo3nonno-axTunamx roam H ripenlepamx BITOparmii lipome 
Toro, npHoopm nonnoun pearHponaTb Ha 6mcTpme Hamenenun napameTpon ripH 
uacToTax ,Eko necHnia xilnorepn. 

HpH6opamH, Hp111`0ABIAMH naff yRa3aHlamx 3amepon, nwrinoTca onlicaHHme 
'maze cacTemm 113mepenHa nanneHHH, 413oTorpacimriecitne cHcTemm 11 cHcTemm 
c npnmeneHrtem 4DOT03.1101(TBORHISX ymnonarreneft. 

IIPIIBOPEd AJD1 113MEPERFill JAA1311E1111FI 

HpH6opm gal" H3meperrHH gaBJ10111351 COCTOHT 113 Heel-WM.4RX pa3aHnHmx 
qacTeil. ()Hit nonpo6Ho onncanm B pa6oTe [41, no3Tomy B nacTaarneii pa6oTe 
6yner gano TORM(0 nx xpaTxoe onHcanHe. Ha clmr. 1 npnnegeHa cTpyitTypHan 
cxema T111111HHOR cHcTemm, npenHa3HarienHoii gan 113meperam ganaermif 141. 
OTneabnme 6.ncatH onpeneamoT neiacTalle COCTaBEILIX riacTen ClICTeMbl. 

1 	 10 

II r. 1. CTpyitTypeaa exema THIII1'4110ii crteTentbi gaff H3MepCEIBB gaanenun. 
1 — npirtmax,naemoe gannenxe; 2 — ExogHora BoaHonox 3 — pepegarmoe gamerime; 
4 — anemeirr, Bocripiummaionudi gaBnume; 5 — ouumHeEme mem6paHm; 6 — clirman- 
renepHpylorgaH cucTema; 7 — aneRTpvrgecicxfi maxogilog unman; 8 — coemitnneabHan 

cmcrema; 9 — perucTpHpylonlag cHcrema; 10 — aamepeinwergaBnerme. 

Tax Haft 3T11 npH6opm npenna3Hana1oTca AIM H3mepeHHH BLICOISOHaCTOT-

nmx xone6aHnii Aaxaermx, TO gonama 611Tb um:wen:fa xapaxTepricTmca axonHo-
ro nonHonona npll Taxnx cHrHanax Ony6aHnoBaHo 6o.abinoe xonirge-
CTBO Ran anannTwiecxlix, Tan H 3xcnepHMeHTaJmmIx HccaeJIOBaHHil BXO,RITTAX 

BORHOBOgOB [5-15]. Ha clufr. 2 nona3aHo xapaxTepHoe 3ncnepaMemaabnoe 
cpannenne xapaxTepncTHHH CHCTeM& C BXOT(11131M BORHOBOROM 11 6e3 Hero Ha 
czynen-qaTmii nxOnfro11 Hmnyabc, nonynenilmil OT ynapHoil Tpy6m [5]. HeTpynao 
33MOTRTI.., rITO xapaxTepncTinta cHcTemm C Hanunnem nxonnoro Bonnoxona 
HecpanHilma c xapaxTepHeTHRoft clicTemm 6e3 Hero, T. e. mmepuTe.abHaa cHcTema 
C BiCOAHLIM BORROBOAOM HmeeT Hecnemml)HponaHifyio xone6aTenbnylo peax-
Two, noTopan He xapaxTepH3yeT BxonHoliHMIIyJIbC. Hogo6nme THHHIlLIe cpaHne-
HEM MOH(HO Mint B pa6oTax [8, 10-131. 

Ha cbnr. 3 npencTanneHa ocrnannorpalvima BLICOKOTIBCTOTHLIX xone6aHHil gas-
nennn npn ropenHn (11p1/61111311TORT,110 700 try) [161, Ha NoTopoil 3anHcanm BinxoJI-
Hue CTIPHWILI OT gararata 0--tooToxoH# (Rattan 1) 11 OT naTnima OVOTOKOH# c BX0g-

HUM BORROBOROM J_TRIIHOR 100 .7{2.11 H nnameTpom 3,2 .a .m, 3anonHennum raHnepH-
HOM (naHan 4). MOH(110 BFIROTL, rITO Bxonnoti B0.71110BOJA HenepHo BOCHp0113BOXHT 

cpopmy BORE161. 

Taxnm o6paaom, MOH(110 peRomeHnonam mollTani IIpHeMHHKOB gam-mama 
3anownarko npH ycnonHH, =ITO yneabHme TeHROBIA0 HOTON11 K cTemaam xamepm 
HO 6yRyT RaCTORM(0 rITO HOHBRTCH onacaocm oTaa3a B pa6oTe CHC- 

Temm 3amepa gm:mei-ma. 
Han czegyeT 113 cIBIP. 1, clyyrannan npHemmuta naBAOHila COCTORT B TOM, HT0611 

TpancitopmnponaTb nanneHne, nepegaromeeca 110 BxonHomy BORHOBOgy, H OTHRO-

1Tel:m HRH necbopmainno mem6paum, 1.(0TOpbTO HBRHIOTCH BXORHEIMR cHrHanamH 
B cHrHan-reHepHpyloineft cmcTeme. HexoTopme TIMIS nprtemrnmcos nannenHa 
6maH onHcanm B amTepaType [4, 171, 113 1111% gna, HaH6onee nutpoxo npllmeHne-
mme B HacTomnee npema, onHcianaloTca B pa6oTax [18, 19]. HpHemrtmx, oral-
cannuft B pa6oTe [18], npencTaHaneT co6on" nnocxylo oxnancgaemylo BOO mem-
6paHy. pyroft THIT HpHemInnta npencTannaeT co6oft Bonooxnasxnaempo 
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HpHsoaHHeimpo mem6pany, HoTopaa upHammaeTcH H oopiiycy HpHemHaHa 
gaHneffeiH. B pa6oTe [41 yHaabutaeTcH, rITO HpHsonHHeimaa mem6palla mo,HeT 
oxnaHcAaTbca 6oHee 44exTHHHo, TaM 'talc y Hee 6onbinaa noHepxHocTb HmeeT 
HOHTHICT C BOAOft. Ha OCHOBHHI111 3T0r0 HpHrto.11HHeilmeit Till mem6paHm ikonateH 

zygine pa6oTaTb B HiHAHOCTHISX paHeTimix HHHraTemax, XOTB o6a Tana 'Time-

HHaHcb npli HCHLITHHIIHX paxerrmax gsnraTenefi Ha peamme «HHaHtaHHH» [201. 

(I) II r. 3. OCLII1J1.7101TaMM:11 BLICOKO‘laCTOTHEIX 1{071e6aHlifl TkaBneHIIR IIpII 

Eattan I — gaBneHme B xamepe cropaHrui, ocDouncom> cmoprrxpoBaH aanogniuto; tcarian 4 — Aanne-
B xamepe cropaoeci, «c1DoToktorb) C rxgpasarriectaim Boaliosogom; Raaan 2 — gaBnenme B Kamepe 

cropamag, 000TOKOID> cmcurnipoBau aarmAnalgo; Icarian 5 — onunoReri; Rallan 3 — onunasat. 

Mem6palla Ana HamepenHii BEICOliagaCTOTIMIX Hone6aHHR gaBneffax moaceT 

61,ITh npurognoti TOJILHO B TOM cayHae, Korga ee co6cTHeHHaH HacToTa Hoae6a-

Hai 6ygeT shrine -u.cToTTA xo.ae6annil gasaeniin. Asa ynomnnyTmx inane alma 

CIICTeMbI HamepeHHil ,aaHneHHH HMeRII C06CTBelIHMe rIaCTOTLI ognoro H Toro Hie 

nopngna Beanruanbi Ana ognnaRomax no pa3mepam memopan, RoTopEre Moran 

61:am B 06013X carranx HOBI,ITHeHLI Ao geeTaT0r1HOBI,ICOHIIX anageHroli [41. B 06014x 

capiaRx Boga, oxaaazgaiorgan mem6parrhr. lieCEOSIT,H0 ennacaeT co6cTneanue 

riacToTbi, ognaxo Hp/ pa6oTe Ha HacToTax HopHmta 5000 eq samanne ox.awngaio -

Ina 13 '0AM maao HJIH OHO BOBCe He cHanumeTcH [121. 
CHrHan-relleplipporokaH cHcTema HBJIHeTCH B OCHOBHOM wireKTpwaecnoil CHCTO-

Mai H no3Tomy npn OTHOCHTeHbH0 He6oHbraoil 3aTpaTe ycHanift moweT HMeTb 

.nyrrnine -riacTombre xapanTepneTunn, -sem moome gpyrne yace paccmoTpennbie 

BbIBle rIaCTIt. B pa6oTe [131 onHcbmaeTcH cemb pannymmix cHcTem, TkHe 1E3 HOTO-

pmx, no-
Bngnmomy, ooabme gpyrnx oTBe‘ialoT upegsnn.anemum Tpe6oHarnaHm. 

BepHmii THH — CHCTeMa c nepemermoii eMHOCTI,10 [181, BTOpOrs THH — CIICTeMa 

C nepemennum conpoTHHaeHHem [191. Hepruail THH, HO-Bligmmomy, HmeeT npen-

myrnecTsa B OTHOHIeHHH BLIXOAHOPO cHrHaaa, B TO HpemH Hai{ BTOpOM THII nmeeT 
arunne TemuepaTypime xapanTepHcTnHn [131. Hamel:leans{ TemnepaTypu o6b1mo 
HpHHogHr H Ae(DopMaI;HH mem6parna, Tan rITO HpHoop noHaabrHaeT Halt 6b1 gas -

aenne. llowromy BRITHHIle Temueparypu gonmno 6EITb case/ Auto go mnunmyma. 
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IIpencTaHnenHan Ha cntr. 1 cncTema )1nH II3MepeaRR naHneHHH COCTOHT 

133 Hom611Hanllift aRycntHecHHx, mexannHecimx H anexTpwriecHHx RaeTeI1 , noaTomy 
onpeneneHHe ee nnHamitHecHllx xapaHrepHoTHH HBnaeTCH TpygHoil aanageff. 
;Ina CHHTHH AHnaMIIgecxHx xapauTepncTHH npnmeHeno HecHonbHo meTonoH 
[10, 21-30]. Hall6onee nonynxpHoil HcnuTaTenbuoil ycTaHoHHoii HBJIHeTCH 
ynapHaH Tpy6a [21, 24-26, 28, 29]. 3T0 o6%HcHsteTcH Tem, 'ITO 4)3TH1HH5 
Hxonnoro naHneHHH, npHnontennoro B arom cnyHae x cHcTeme Hameperma 
naHnenHH, monteT 6bITb nerHo Huanc.ileHa C nocTaToHnoil cTenentao TOTIHOCTH. 

RpoMe TOPO, ynapHaa Tpy6a 0HunercH npocTum ycTpoficTHom Halt B OTHOBleHHII 

HoucTpyHronT, Tan H B pa6oTe. YnapHaH Tpy6a, HOHHTIHO, naer Ha Hxog naTHHHa 

CD H r. 4. Pacsoamsegge gaTaHHOB «Ouroxori» gas asellepsmesTananoro onpegenensg 
Tsua H0.11e6BEHH. 

Znamerp 7:{BuraTearr 355 .42.14, xruma 50 MAC. 

."Licna B HppExax ykcaabiBaroT MecTonoJIwBelnie gaTTuncon. 

naHnenun HxonHylo 11)37IIHEIHIO B sEuke #cTylleHmin#. 3TOT THH Hxonnott cf)yrazglin 
Ha3LIBaeTca anepnonHHecHoii, H noaTomy acenaemme HacToTnue xapaxTepHeTnim 
cHcrembr He moryT 6TATL onpeneneHm HenocpencTuenHo II3 ocnHanorpammta, TITO 

noHaaaHo Ha (tor. 2. Hpeo6paaoaanHe oT HpemenHoft o6nacr1 «cTynenHaToii# 
nonyHeHnoti nocpencTsom ynapHoil Tpy6}A, x Tpe6yemoil HacToTnoii 

o6nacTH, onHcbmaeTcH B pa6oTe [24]. Talcum o6paaom, HacToTHEae xapaHTepu-
ennui cHcTemm gag HamepeHITH naHneram momno onpenensurb IIo ee peaHHHH Ha 
anepnomplecHnii Hxonnott cHrHan. 

Apyruce Allimmuriecime HCHIATaTeAbHbIe ycTaHoHHH TaHace BRIHOTIMOT ane-
pnommecHylo BXOTHIVIO yaxrUIlo, HO B Haawtom cnyHae aTa cpyHHHHH He Tar( 
ToHno nasecTna, HaH B cnyHae ynapHoti Tpy6m. B pa6oTe [101 nplimellanaci. 
ycTanoHHa, HoTopaH naeT HpH6.nrnHennoe cryneHLHaToe HOHMECHHe gasaeakur, 

B TO Hpemil Haft B [22, 23, 27] ounchmaioTcH ycraHoram, HoTopme naToT upH-
6JIMEOHHy10 BranaHaempo HmnyabcHylo cpyaxIUIIO. B pa6oTe [30] nintHogHTcH 
meTon TapnposHn gar:autos naHnenlln axyGTHHecHoro THrfa, HoTopmft, no-HH-
nHmomy, upnmeHllm Tonbuo Ana naTHHHOB ER43ROTO gaanern4H. EeHepaTopm, Am-
mile cnnycoHnanaHylo Balmy [32], Heposano, He moryT 6bITb npnmeHeffm, HO-

Tomy TITO oHn nonmiliA o6ecneHHHaTL Hone6aHmH naHneHnii c HacToTamn nopHnHa 
OT 10 no 100 xely, a H3BeCTH0, HTo maxclimani,Han HacToTa Talmx reHepaTopos 
Been) 2 nozy [32]. YTIIITHIBall, TITO clicTembi nJ131 HamepeHHH naHnetraH naloT 
-qacTo HencenaTennime xapaKrepncTHHH, xax, Hanplimep, aaTyxamque co6- 
CTBeHEILle Hone6annn (CM. 1:13nr. 2), aBTopal CTaTbH [12] pa3pa6oTanli cHcTemy 
DADEE (HoMneHCaTop Ha ocHoHe ananornH nucbcDepenHHaabHoro ypaHHeHnH 
nnHamHHH), HoTopaH asTomaTHHecHn HomnericHpyeT Annamw-lecHne xapaHTepu- 

eTHER cucTemm Ana Hameperum nail:mink% PaccmoTpenne clicTemm DADEE 
HpHBOAHTCH B pa6oTe [12]. 

Hoene Toro Halt nbi6paHa cHcTema nail mamepeHHH gm:taw:ma 11 onpeAeneam 
ee nnHamHHecHlle xapaxTepncTHHH, ee caegyeT yczaHoHnTh Ha Hamepy cropaHna 
Ana nonyHeHHH naHmax, Heo6xonHmux Ana FICHRIOTICHHH H116panHoHHoro rope-

ITHH. Ttaitable no naHnemno npencTaHnsnoT miTepec Hoc B OTHODIeHHH cliopmm 

B pam R ega pa Clitat.7177 

fiel7CHLIC=4 001 cult 

(1) H r. 5. Ocimagorpamma MACOHOrlaCTOTHLIX sone6assii gasawasn upn ropensg. 
AxameTp gspiraTeaft 05'5 M.N., ganma 50 .MM. 

BOJIHLI, Tax H Tnna (monbi) Hone6aHnii. CaegyeT OTMeTHTb, TITO o6a napameTpa 
moryT 6rATL onpeneneum Taime npu HOMOHHI npyrvix MOTOTIOB H3M0pC111111. 

(1)Hr. 4 nn.ruocTpnpyer meTon pacHonwHerovm AaTmaxos naHneHnx B Hamepe 
cropaima, 6JiaiokapB Holopomy MothHu oupe,kennTL THH Hode6anllii [331. ripe 
nonLabie THEM Hone6aHnn 01103HalOTCH B TOM cnyHae, ecru naHnenne B ToHHax 1, 
2, 3 II 4 6h1n0 B OTIHOn Iba3e HO OTHOLHHH1110 gpyr x npyry H He B OAHOx cbaae c 
naHneHHem B Torixax 5 H 6. 

HepHmil TaHrengnanbmail THH onoanaeTca B cnyHae, mall naHnenue 
B To-gliax 1 II 4 HaxonnTcH B HpoTHHocimae, gasneffkie B TOTIHe 4 B onnoil 4a3e 

c gaHnenuem B TOTIHe 5 H naHneHHe B TOTIHO 3 6y,LICT HMeTb manylo amnaHTyny• 
HepHmil panHaamnati TRH 01103HaCTCH B cnyHae, ecan gannenne B TOTIHO 3 InHeeT 
ammairryny, cpaHrampo c amnaHTynoil naHnennfi B Tormax 1 H 4, XOTH HO c]mae 

naHneHun oTanHaToTcH Ha 180° . ,IlaHnercHH B TOTIltaX 1 H 4 HaXOJAHTCH B °ALVA 

cbaae. 
Ha (bur. 5 HpencTannella THHHHHaa aarmci, Hone6anail nannernm, aamepen-

HbIX B pa3.71IPIHNX mecTax HameptscropaHHH [331. RancnaH JIHICHH aanHcn gaHne-
HRH Ha ocunnaorpamme HMeeT Homep naTHHHa, cornacHo pacnommemno, npen- 

PICMSITrIONUE 
EyA 112-3 
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cTasaemromy Ha (Isar. 4. 143 paccmoTpernm JIHICHCI Ha cfmr. 5, upeacTas.afuonwx 
gasnemm, csegyeT, TITO gasaeHlle B Toaxax 1 It 4 HaxogHTcH B npoTHsocpaae 
gpyr C gpyrom, a gasaeHHe B Torme 4 113X0,I1ITCH B ogHoil (Dam c gasaeHnem 
B Ta‘me 5. qacToTa xone6amati, aarnmaHnaH gaTrumamH 1, 4 u 5, pasha 1200 eq. 
B peayabTaTe aToro anaaHaa MOSKHO npHilTH K samnoaeHum, TITO 3TH Roae-
oalum oTHocHTcH, no-B11gnmomy, K nepsomy TaHremmanbHomy THIIy. OTIOBHJAHO, 
‘ITO IIpHeMHIIK gasaemm, BMOHTHp0BaHHLIA B cTemly xamepm, C nepegHeil naoc-
HOCTLIO mem6panm, napanaeabHoft Roae6ammm gaHaeHHH, goameH nmem maamit 
guameTp Tax, -Troom soalla gasaemm nmena secsma ma:1m1 maTepsaa spemeHu 
npoxomgeHHH MHMO nepegHeil IIJIOCKOCTH mem6paHm npnembnma gasneHHH. 
Boabnme iniTepsaam BpeMeHH npoxolltgemm 6ygyT HpI1130,Ic1TI, K ODIII6OTIHLIM 

peayabTaTam H3MeHeHHII gasaemm BO spemerui 
,E(ono.arturenbnaH anTepaTypa Ho g51HaMirrieCKI4M Hamepeiumm gasaeHHH 

monceT 6LITb Hattkella B pa6oTe [34], xoTopaH FIBHHeTCH 6H6aHorpacimeil HO aromy 
npegmeTy, co6pannoii Hal HoaaJlbnblm 6iopo cTaHgapTos. 

cDOTOITMDIVIECIME CFICTEMM 

MeTog cDoTorpadmposamm gaff aaumcn Hsnennil, conposoacgasmmx rope-
rum, HpHmeHHeTcH yam gasno: B pa6ore [35] liMeeTCH coo5rHeHne, TITO HecHo:mit° 
opHrimaamamx CDOTOCIIIIMROB geTonarom 6bum cgenaHm ManaHom 
B 1883 r. H07o6maii meTog (DoTorpacImposaHHH Kamepoil C HeHOJABIEHMOR 

nal npnmemuicH npn Haymemm 7(po6aemm u ropemm xan7lx snyTpli H{11,4KOCT-

MAX paxeTmax gitHraTeadi [36]. 3TH cDoTorpaslum 6ma11 noayaeHm BO apex's' 
HopmaabHoti pa6oTm paxeTHoro gsnraTeaH. 

,I.kpyrlie uccaegosaTeall [37-39] AJISI nay4eHHH npogeccos ropeHHH npll-
MeHHJIH smcoxocxopocuame xHHoxamepm. Rimoxamepm, npHmelleHame B ynomn-
HyTMX pa6oTax, OIIIICEIBaloTcaB pa6oTax [40-42]. aTiixamepba o6ssmo nmelor Bp a-
Hamm-pool Hpuamy B xagecTse o6nopaTopa II HO 3BOTIHIOT IIOJIY'IHTb CHIIMICH npll 
6onbmei3 cxopocTu (6o7iee -gem 3000 Ragpos B 1 cen) [41, 42]. Hecxoamto paaaHa-
HMX THHOB BnbMOB 6bi7in noayaemg C upllmenenHem 3TIIX Kamep (Super XX 

H T. g.); 121% CHEICOK HpHsegen B pa6oTax [37-511. HpH C'LeMIte 06LPIHO HCH07Ib-

3yeTc51 CBOT OT ropemm H AOHOJIHIITO.TIhHOTO ocsenkemm HO Tpe6yeTc5I. 
MHorne Hccaegosareart, HCHOJILayll npeHmymecTso BhICOKOCKOpOCTH011 1 OTO-

rpacjnin itax meToga Ha5JmgeHum H itHxcarknn HsneHHii, nponcxogsugrix BHyTpH 
xamepm cropamm HUIIIKOCTHLIX paxemmx gsnraTeaeii, 34O1TILBHO npHmeHHaH 
sbbcoxocxopocrame mmoxamepm B CBOIIX nccaegosammx yitaaammix Blame 
HsaeHHil [3, 16, 20, 43, 44-50]. 3TH HccaegosanHa MOH010 pa36uTs Ha ;Arm 
rpynnm. H nepsoff rpyrine caegyeT OTHeCTH axCIIepIMOHTH, B I{OTOpLIX MOJ(H4)B-

I[HpoBaHHIIFI paxeTHmil gsnraTeas 11O3B03I51JI CboTorpacimpoearb BCIO Kamepy 

cropaHHH [16, 44-46, 48-50]. Ha it Hr. 6, saaToil II3 pa6oTm [46], noxaaall 
Taxott gsHraTeab. 4sHraTeab [46] cocToHa 113 xonTypHmx 11 IopcyHoHHOU naa-
CTUH C JIHCTHMII npoapmmoro maTepHaaa, paCHOROHCCIEEIbIMH c o6ellx cTopori 
xastgoti RourypHoil 11.33CTHHIS 11 CKpellaellHMIMEL ups HOMOHIll COOTBeTCTBDOHHIX 

pacnopHmx 6a0H0B H c2{amaionmx pall. HaMepa cropaHHH, smuoam conao, 
Hmena IIOCTOMIHy1O TOHIHIBly 12,7 XX 11 6bb2ia cnpoexTHpos atm Ha THry 45 se 
c gasaeHnem B xamepe cropamm 21 ama. cDoTorpaquiposamm roperum B moge-
:Tax nponasogHnocb HpH HOMOIIIH 16-MHJI.TIIMeTpoBOII mmoxamepm C maxcHmanb-
Hoff cxopocTmo 3000 xagpos B 1 cell [40, 421. 32TexTposoanosoft rellepaTop 
c BocTonHmoil -HacToToil 1000 eq nogasaa HanpHHcemre Ha HeoHospo aamuormy, 
RoTopaa geaaaa OTMOTIM Ha (Inumme ,aepea 0,001 cen [42]. Ha gIpHr. 7, Tamxe 
3aumcTsOsamm 1 113 pa6oTm [46], HpegeTariJeEna xagpm CDIGIbMa ileycToft.0230ro 
(HH 3ICO‘laCTOTH01.0) roperum B paiteTnOM gmfraTeae c 11po3pa1imm11 cremtamir. 

06.ilacTil sLICOKOR OCBOIHOHEIOCTII (cDoTorpaciam yxaabisaloT Ha 3 OH& 

c smccatoft TemuepaTypoii 11 gasaelmem npOJyxTOs cropaHHH. Ha6JIioJeunn 

sumeradi 110 OCBeHkeHHbIM =lacTam CHHMKOB xamepm croparnm noasonHan cge- 
HaTb BlIBOJAM OTHOCHTeJILHO mexamuma HII3HOTIaCTOTHIAX ItOJIe6aHHil gas:maim 
npn ropeHnH [51]. 

B gpyrom THHe llccnegoBanFin mOJ(minutarma paxeTnoro J[B11raTeJIM II03B0- 

 naaa cDoTorpacimposaTb TOJILKO npoapaaHoe umaesoe wino [3, 20, 43, 47, 49]. 

CD H r. 6. Asysmeprimfr paxennail gsnraTeni.,. 
I — nocnnamernrrens cmecx raaoo6pa3abdi HHenopoH — ra3om4H; 	2 — cl)OpCylima; 
3 — roTgrix nyabexpylorgero gaBneuxa; 4 — nn-yrkep 3amepa Hamel-ma; 5 — pacr[opeme 
3eTam5; 6 — CHCHMa1On{aa pama; 7 — cDopeyHO4HaF1 unaermia; 8 — aoHrypnaa nnac- 

THHa; 9 -- aHCT Hposparloro maTepHaaa. 

B HeaHx nayaemm npogoabmax xone6aHuil gasaeram npn ropemm B Hamepe 
cropaHHH meaesoe (MHO geaaaocb npoaparfflum IIO aceil gmme [20, 43, 47, 491. 
alnr 8, aanmcmosammH 113 pa6oTbr [20], IImmocTpapyeT pacnoaomemde uleae-

Bon) mum B paReTHom gButaTene H noRann3aeT Haupasaenne grimEerma naontil. 

B 3THX Hccaegosammx HpHmemaJIHcb BbICOKOCROpOCTHbIe mmoxamepm (co CHO-

pOCTLIO npornrHBaHm H.3011KII OT 2,4 40 24 atIcen), HOT0p110 IlloTorpacImposanll 

nmab ampHHoil 6 .14,31 11 JIJIHHOR 280 ot.n. (DoTorpacloaa HeycToikaHsort pa6oTbi, 
noayaermaH npH nomonm ormcaHnon xnnoxamepm, npllsegena Ha ()Hr. 9, xoTo-
pan Taxam 3aHMCTBOBaIIa 1613 pa6OTm [20]. Boaee cseTIme gliaronaabHme 110TIOCE1  

(upoTorpali)ua II031ITHBH351) HBJIHIOTCH CaOgaMH CBOTMII[HXCH TraCTHH, gBHraIOW4IxCa 
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B onpenenenHom nanpaBneHHH BuyTpn Hamepm cropaHHH. 3Haff CROpOCTI. gni-

:Hamm MlleHICH (HO OTMOTHaM BpemeHH), KO3NHIHIleHT yBenHquatH (oTHomemle 

nencTsbrrenbuoil AJIHHEI oKHa H garme, nonyqfflaHon Ha uneHHe), pacnonoatembe 
oHna Ha nneHHe (T. e. c Halton cTopoHm HaxonfacH cDopcynagnaH ronosHa H conno) 

H nanpaBgeHHe pkBlinceHHH nneaHH oTHocHTenbno iikeneBoro °Him, BO3MOHHIO 

onpenennTb HanpaszenHe ABHHieHISH CBeTHIHHXCH rfacTfin H Tlx cHopocTb. Tem-

Hme nonocm xapaHTepHapoT cocTaBabmorgHe 4acTa rasa c IIH3K0I1 TemnepaTypok 

II HEI3KIIM gaBnembem. B pa6oTe [20] yHaamBaeTcH, 	cyraecTByeT xopoxnee 

cooTBeTcTane manly ocHunnorpammamH gaBneHHH H cl)oTocHnmHamli nponeccos 

B Hamepe naHraTenH, B HoTopon HccaegoBanocb Heycrofr ,THBoe ropeHHe. 

AJIH HarieHHH nonepernmx Hone6aHHA naBnenbm B Kamepe paHeTHoro 

x 	 ABliraTenE nkeneBoe oxHo pacnonaranocb HO oxpyautocTli Hamepm cropaHHH [3]. 
c. 

eC 

0 
Cc 

A. 
rrt 

eC 

0 

0 	 I1)x r. 8. Paicemmii imutraTem, 
co meneinam omaom. 

U 

B 

11 

C) 

;-; 

Conr. 10, aanmeTBoBannan 113 pa6oTm 131, noHaabmaeT cxeMy pacnonomanin 
meneBoro OKHa H onTbraecHoil clicTemm. Rex HCCJI0A0BaHHH nplimerninucb Te xce 

HaHoHamepm, qT0 npri c'bemitax npononbmax rgeneBbix Oxon H TaRHIe c nepuen-
nnHyabipm.am HanpaBneuxem ABICHieliF151 nneaxe 110 OTHOIEWHIII0 It IHOJIII (Hula. 

Temnme nBHHH H 30111.1 IIa clmr. 11 [3] noHaamBaboT o6nacTu C BbICOKOil cse-

THMOCTLIO, B KOTOpbIX ABIDEyTCH ra3LI, HmeHanHe BbICORy10 TemnepaTypy H naB-

nemle. 
Ha manila. cinm. 10 cnegyeT, rITO onllHommil cBeTsurwilcH 4)p0HT, Hmeio-

BAHR HpyroBoe aBameHlle B Hamepe cropaHHH c nocToHnnon yrnoBoii cHopocTbio, 

B Hneanbnom capme H3o6paxiaeTcH Ha unenHe B BIIHe BHHTOBOR 

H0306Hbim ace o6pa3om MOHIHO HOJITIIITb (<HaacciagecHHe» cHnmini gaff gpy-

rux xaparrepubix Tunes Hoae6aradi 
MoHeeT BO3HIIKHyTb BOHp0C: HaHag ‘TacTb cHemnerocH ra3OBOrO o6heMa 

axcnonupyeTcH cfpaHTTriecHn Ha mienHe? B pa6oTax [3, 40] yHaamBaeTcH, vro 
Ha cHnmitax H3o6paHmeTcn) HBnernie Ha HecHonbHo 6wmanyio ray6uny, =Tem 
B cnoe, Hplimbutaiongem K OKHy. BO BCHKOM car-me, peaynbTaTbi 51BaHlOTCH 

C peayabTaTamH, nanyHenBmmll garaHHom Tkasaemnll, KOTOplAil blame-

pHeT gaBneHlle y CTerIKH Hamepm. CnegoBaTenbno, monmo cnerzaTb nortyncenHe, 

'ITO napaMeTpu, aaroacaimme Ha cbmmite, oTo6pancaloT HBaenlle, npollexonHakee 
B Hamepe croparina. 

B pa6oTe [3] nepeBbicabnoTcH cnenylonArte rnaBnbie npeaMyrnecTBa meTona 
(1)oTorpacimpoBanabt riepea skeneBoe 01(110: 

1. BO3M0)KHOCTb npHmoro onpenenembH THua cyrrcecTsyloinHx Hone6anrift. 

IlpHmenenHe naT,THHOB ;law-len-mg AnH ycraHoBneHrm THua Hone6aHHA SIB.TIFIeTCH 

3FIa4ffrenbao 60nee caoHnamm (cm. o6cyHinerme BbIIIIe)• 
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(1)H r. 9. (Dororpacprui HeycToilquaoro ropemaff B paHeTHom AsHrarene 
co rgerieslam OBUOM. 
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2. MeTog SIBBBOTCFI OTHOCHTB.111,110 HpOCTESM H COCTOHT raaBHaTM o6pa3OM 
B HCHOJIb3OBBHIIH (1)0T0- HnI HilHoHamepis Ant xpcoomerpHpoaamitH CBUTOBbIX 

11Haempli np14 'mane/Hama cHopocT11 II9ISCH0311- 

10111CIPOMBH BO apem11 HcH1rrarm11. 
3. Ilpoapamme o11110 B Hamepe croparm11 

ripeacTaBaHeT co6oit Ty =men,. clicTemm, 
HoTopaH 6oaee Beer° Hoasepmella noHpeat-
Amami H.11H maxoay 113 cipo11 H SIBBSIBT-

CH OTHOCHTBJILHO Hegopordi HO cpasHemno 
c nplimesimmem 6oaee goporla AavmHoa gaa-
ae11HFI. 

4. MeToa aaeT pe3yab1aTm, HoTopme:cpaa-
1111Teamlo aerHo pacmmlpposhusamTc31. Tnri 

Hone6aHHA oilpeaeasreTcH no xapaHTep11cT11Ham 2  
C.11e)_10B. 

Cxema onmuvecttva cucmema 

CD H r. 10. PaHeTHT111 ,gBliraTem., 	 11) H r. 11. XapaHrepahie (Dow- 
HmeioncHrt OKHO Ho oxpyricaocnit. 	 rpacinin pa3artqaux THROB Hone- 

/ — ORB° (npoapacuiaff npoRaamia); 2 — xamepa cropamm; 	6armii opri aeycToilrateom 
3 — yarcormeraombrii HmioannapaT. 	 ropeaaa 

I — TaHremvaaabruafi THII (e7M- 
FIFI'MbIti Op mil); 2 — marearmans- 
Fatii Tim (1130 • 11011 lilpoeT); 3 — npo- 
gOabHMA TIM (email/sr:Tuft cDpowr); 
4 — pamaanbinaft TIM (eginix=mbift 

cppoirr). 

5. llacToT11a11 xapaHrepricrinta aHmwrHpyercH He 3aexTpomioil Hall mexa-
fmaecHoii xapaHreplicrHHamll nepeamomert H aarcachmammeil cHcTem, a cHopee 
coorHoluemlem MeacJ{y Hinpwaol nike.neeoro oxna i1 cHopocrbio ABHHieaktH 

ClICTEMbI C 00T03J1ERTPOHHIAMil YMHOWITEJNIMll 

HeHoTopme HccaeaoaaTems [52-55] uplimemla11 cpoTomlpomeTpla ;ma Halle- 
perms' TemnepaTypia naamert11 B pa3J111'111131% yeTaHomiax myTpeauero croparmsr 

paaammoil cTeneHmo TOTIHOCTH• 110CBOAY101Ekee pa313linie TaRH/1 cHcTem 1103$0- 

2111310 FICHOBb30BaTb MX gaff H3meper111 Hoae6aTeablioro Haarlem's' B paReTmax 
ganraTeallx BO Hpem11 HeyeTONEBOr0 ropes:ma [54-56]. MeTog H3mepeRim, 

npHmeHemmil B pa6oTe [56], 6yaer pacemorpen 'mace; merogm Hamepemm, 
offacumme B apyr11x allTepaTypaux licTommilax, HaamoTc11 allaTIOTIPIHLIMH 

Ha eDirr. 12, BaFITOri 113 pa6oTb1 [56], Hpnaeaella cTpy11TypHa11 cxema 11p11- 
6opa, n3Mepaion[ero Imayamme. B 3HcnepTimeHTax up11memsac11 orkroaamapo11- 
Hialii yMH071-arreal, RCA 931A 6e3 4111J113TPOB. B gpyrHx omiTax, OHHCaHHIDIX 
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114amn- 3 1 

6,3mm cmemo 
flupenr 

6 7 

4 

B pa6oTe [541, ITHMBHHJIIICI. CboroaneKTporume ymlloatuTeakr1P21 B corserarma 
clmampamkr. B artersepHmeHrax, HpitHes:seHruax B pa6cre [561, HuHamm (lusabrpra 

Ayv ceema 

CD H r. 12. OrpyRrypBax cxema aunapaTypta xlfr H3MepeRHH HFITeRCHBROCTH 
cBeriemm. 

1 — itoToanewrpouxhift ymnolfixTem, U anerapiriecRafi "{elm; 2 — nalX0Ario11 cHrHan 
HaupmmeinHri; 	3 — ycluniTe.ria; 	4 — 014.711..Tp; 5 — rrtHoroRaHaabubitt octuumorpacp 
oXaTsetko; 6 — IICTOB11111( aneRTpiPlecTna Anri HocneAlie2 cTynefix; 7 — NCTO‘THLIR onetcrpH- 

necr8a. jsnH 3.TleitTp0A0B yedHOmmenfl. 

He HpkIMBHHalleb. HortpuTHe S-4, HpHmeronomeecH B CDOTOMBHTp0HHOM yMHOH4H-
Teae Q 11  A HmeeT maxcHmym cuerapaammii ayBCTBEITeaLHOCTH B roay6oI3 rsacTu 

cHempa (4000 A) n OTHOCHTeaLHO He- 
rlyBCTBFITeabH0 x HmppaxpacHots rsacTu 
cnexTpa (7000 A). CnewspaaLHass npo 
rsycHHaH CHOCO6HOCT6 cTeHaa Ilisperic 
OXBaTLIBaur o6aaCTb ,:syHeTBHTeaLHOCTH 
CDOT oaaexTp OHHOr 0 ymrsoausTeaa 931A. 

Ha cj)Hr. 13 HoHa3aHo mecTormaoace- 
RHO CboronapomeTpa Ha Hamepe cropa- 
rum paHeTHoro gmaraTems, a Ha Or. 14 

5 cpaammaroTcH memigy 6 0608 3a1114CH Hone- 
6asmcs Haar:serum H ganaemm, Hamepen- 
Horo AarntRamit ssaHaeima <<CDOTOROH), 
B TOM sae papsHaasHom ceriemill Hamepra 
crop RA'  H. OcHHaaorpammm, anaaorkm-
Hbre 3T0iff, SIMBIOTCH B pa6oTax [54, 551. 
143 ocrmaaorpammm caessyer, TITO Hoae-
6aHriff CBBITIMOCTII 3ana3,quaaror HO OTHO-
memaao H Hosse6asumm aaHaeHHH HpH-
mepHo Ha 1/4 HuHaa; HpHHars Hoae6a- 
• J1;aHaerum HaitTseHa Hax orH6aronsaa 

a r. 13. Pacuononceuue BbICOH0 ,1aCTOTHEIX 
B3mepBTenLamx npu6opoB BBB HCCIleA0BaHHH 
nonepequmx xone6armi3 B paxentom ABara- 

Tene. 
1 — Hamepa crOpalnui; 2 — cpopcyolXa; 3 — aavatti 
gawlehma «I3 oTommE); 4 — ga•rm.nai gasnexma 000- 
TOROED>, 5 — (DoTonlipomexpta 143 00Toaaefrpoilubix 

ymir011arrenefk; 6 — corm°, 

Baa cuu.3y 

Hoae6armilt, npeacraHaermux Ha ocrmaaorpamme. Hpn yHa3aHHom mecrosioao- 
7Hermll ssavuma slaw-fermi' BOalla gartaeram goad H1 Hpoxogurb wmospemermo 
MHMO 0601IX garrumos. CaegOBaTBALHO, ecars 6bs ssaTarm CBOTTIMOCTH pearHpo- 

cl) H r. 14. Ocrkmanorpamma BLicoRogacTonthix Bone6aEmil Basnemm upu ropemin 
ph  = 3,7 amnia; axameTp 178 Atm.; Anima 50 Atm; RoO4 oJ3 t4CHT RsobrrEa omircnxTezul = 1,49. 

3,C 

3,4 

3,2 

3,0 

2,8 
2,6 

• 1,4 

• 1 2 

1,0 

a 0 8 , 

2 0,6 
0/1 
0,2 
0 

0 

06aacm Fone6arnui ;013J-fez-um: N. 	— ofinacTs, B HOTopo/iHeT Rone6arnati CBeTHMOCTLI; 

— 06JIBCTB, B HoT0p02 HmeiurcH HCIIIC6a1.111FI CHBTIIMOCTII, CBFI3BHHIile Kate C OCHOBObIM, Tall N C Ea- 

J107/(eFIF1b1:11111110M IKORe6a11112' 	 — osaacTb, B HOTopoil IIMeIOTCH HOSIe6aFIIIFI ceeTHMOCTH , Cnfiaan- 

Hble TOJIbBO C OCHOBIIBIM TIIIIOM Foriebatuili; fl — 06]laCTB CTB61111bHOP0 

8 3ax.aa '■11 23 

X 2, 4 
2,2 

2,0 
1,8 

3 	4 	5 	6 	7 

,/i 06176711,10 6 Kamepe CeOpCHLIH,17171.1.1 

CI) a r. 15. 06.nacTB EreyeTormnBoro roperma. 
TOIDIIIBO 311IlleH — BO33YX, Anima 50 .B.M., gliameTp 178 
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Ba.T1 Ha Hameneinie ganuentiu, TO 113MelleHIISI aanlicbmaembix TIM HapameTpoa 

Haxomunicu 6bI B OAHOR (Da3e c 3aHHCHMH Havunta gmnennu. 3ana3gbisanne Ho-

Re6amitt cueTumocTH 6biao xapaHTepHuM Win acex THHOBRoue6ameiti, paccmoTpeil-

IMIX B pa6oTe [56]. B nal* pa6oTe ylia3aHo, gTO cneayeT oxinHarb OTCTaBaHH.fi 

HHTelICIIBHOCTII CBCTa. 3T0 npeAno.iloacerme goitamniaeTcti TeM, 'no ItorAa ygap-

Hau BOJIHa BAH BOTIlla Hanammu npoxomir Hepea 30Hy ropenriu, TO TemHepaTypa 

MTHOBeHHO nonbiumeTca. OuriaIto 3TO nonmmenue TemnepaTypia ne MOHiCT BbI3BaTb 

mrnonennoro ynemmelinu cRopocTeit HO3TOMy cneHenrie, 
o6ycaonammoe XHMHIOCHHMH peauminmu, HBTIlleTCH HaH6OnbIIIIIM, Horaa CHO-

poub peaximil HocTnrneT maucumyma [57, 58]. aTO Haapienne H perucTpupyer 

430TO3HeRTp0FIHIA yMHOHMTeab. 

3ameHeno, .rITO B IleHOTO1HAX guanaaonax abiaHemiti H03441IHHelITOB COOT-

HOILICHH51 KOMH011eHTOB cmeceti uaTHint gasaeHnu perucTpuponan 

B TO spema Raiz clxiToHupomeTp He pervicTpuposaa. Ha (Intr. 15 noitaaaH 
• pedIHM ropenusi, npu uoTopom umeeT mecTo yitaaantimil sbnue (baRT. 3T0, 

no-Biummomy, anomaabnoe RBJICHIIC BbI3bIna.HOCID Hamel:lei:mem xapauTeplicTux 

Haariemiu OT HpoHyuTon ropeanu. Hpu HH3RIIX miawiembux uoactRImiuneriTa 

H36mTita OBHCJIHTe.TIFI paguRaubi, Hougeputunalomme gamble peaminu H Homy-
Haembie npouyitrbi cropamm, He ItaioT 143.11p:wilful, HOTopoe 6b1 4:Itaccup0na3Iocb 
cboToaaeRTpoHnum ymnouurreuem. HpH. pa6oTe B paana3one 6oraTbix cmeceii 
Ha6nioriaaoci, secbma manoe u3menenne Haar-imam, HoTopoe Han6o.ilee nepounia 

BbI3bIBaHOCb 3a cHeT 6oabmoro prnia npomemyrommix peatcwiti, nponcxoganntx 
npn ropeiluu 6oraTbix yraersouopounbix cmeceti. 

3AKJI10'1EHHE 

H3MeplITelIbHbIe CHCTeMbI, COCTOHIHHO H3 BbICOHO ,IaCTOTHLIX AaTgHEOB gas- 

• BbICOROCROpOCTHLIX unnoitamep H CDOT03.11eHTp0HIIIDIX ymnouurreaeti, 

B RaHecTne ([)oTounpoMeTpon 11p1INICHHIOTCJI ;PH namepemiu neuoTopmx Roue6aio-

innxcii napameTpon npri HeycToitHiniom ropenun B paRenibix gisuraTennx. 143 cpaa-

FleMISI ocHuazorpamm caegyeT, gTO onticamibie B AaHHOLI pa6oTe ClICTeMbI jSJIH 

namepeiniu gamammu c nomommo AaTr114ICOB Hanamma H "mu HOMOIEM (l)oTorpadm-

port aH1151 HB.TIHIOTCH OTHOCHTeabH0 HpocTbimu H gaioT Hage3HbI0 H CX0AlibIe peayab-

Tana Hpri OAHHaKOBbIX BX0,1klibIX cHrHaaax. 
CricTema H3MepeHHfi npu HOMOIRTI rDoTorpacluiposaHliff umeeT Hperimy-

LIEkeCTBO, Tait Halt ona ne HalCOAHTCH B BOHTaRTe C npoHyittamri cropamm, Hmeio-

mumu BbicoRyio TemliepaTypy, H, caeHosaTeabrio, ae rioasepittena «cropatimo» 

BO spembi BbICONOgaCTOTHOn HeyczotiHnuoti pa6oTbi itamepRi anuraTemu. 3auurra 

HaTmuta. Hanammu ripn HOMODAH BX0,4110TO BOJIHOBOAa PAW-MT BbI3BaTb ncRautenue 

BX0E(HOTO cHrHaaa Hamiennu, noAxmiumero x Hatriracy. 
BbIJI03amerierio, 	neuoTopme TIMM clmTonupomerpon He pearuppoT Ha name- 

ileum gaB.f1e.111131. TclIAHM o6pa.3om, namepirreabithic npu6 opt, OC HOB alIIILIC Ha -113 - 
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KOM6HHIVOBCIHHCICI yCTC1HOBKa 

Ansi penicTpcnimm W aHarmna 

HeyCT0171414BOCTH rOPeH1191 

X. joiconc, 	Xapbe 

Y cnrauoena attn peoucuipauuu u ananuaa ueycinoanueocmu 
	 119 

xoge6aTeamrylo RomnoneHTy gaBgeHHH, npoxogHT 6e3 ocaa6geHHH B enen,Hanbrio 

cxoricTpyHportaimmil yCHJIHTe.11b. PaMeaelllle CHTflaJI0B B 3TOM y3He yeTaH0B 1(14 

 1103B0.11HeT xo.ge6aTeabHylo xoMuoneHTy gas:Lela:EH, cHH3amlyio co cTaTH.Hecxoti 
coeTaromorgeft, "[mem:Heil Hmeoxoe 3HaHeHrie, 131.1/2keHHTb Hpu 6garoupHHTHom 0100- 

 111eHHH cHrHan a x Haply H IIIMIMeHHTb °renew. ycHaeHHH, B 50 pa3 60J1bffly10, 'WM 

A.7131 HOCTOSIHHOR cocTaHasznorgell FlexoTopme OCO6eHHOCTH ycligHTeHH caegyeT 

paccmoTpeTa oco6o., 
3TOT yCHTIFITe711, ilpoexTHpyeTcH C TaKHM pacHeTom, HTo6ra 6bigH Hecbma 

113aJILIMI4 cba3oHme HcxameHHH Ha 13343R1IX TIacToTax go 10 ay, HOCK0.71bIty 3Ha-

HeFille cba3oHoro egsHra meacgy Harms{ H3mepuTenranamH xaHagamll SIBH.HeTC.F1  

Kamepa ORR 
11071017111HUR Pezucmpuppoiguri tienmp 

OnlicusaeTca nogaaa cncrema namepenfin gasgemm, Horopaa 6i is cnegmagbno coagana 
Ansi mccaegorianna neycrorimmaocrn pa6oTM RCHAKOCTRIDIX paxerrum .  gsuraregeii. Circrema 
COCTOHT H3 Tpex =moral: gamma gaanemm, aanncimaiornero H amannanpyamnero o6opygoea-
MM. liaaigma H3 3THX DEBMBHTOB onmcamaerca B OTABRSHOCTH, opt 3TOM ormegaRyrca HHTIBH-
gyalibrade xaparcrepncrimn, Roropme HBAHIOTCH ynnxamanamn gag xamcgoro npn6opa. 06pa-
nraerca oco6oe sanmarme Ira xaparcrepncrurm, mmeionme o6ramil xapawrep, mime, 'cart zengo-
nopegarornaa cnoco6aocrb garmma H nonruemaa cymmapnaa TOrtHOCTI, namepeanii. 06cpu-
gaiorca garmneriume maanm nocgegrure ROCTIM01111f1 B CBH3H c nepcnewrnaamm ycocepulea-
craortamm cncreana. 

BBETAEHHE 

IlpH HpoexTupoHaHHH HamepuTenbnoro o6opygorsaHHH, HpegHa3HaHemloro 
ARM paaaHHHmx Hccnegosairet B o6gacTH ropeHHH H pa6oTm paReTHLix Asmra-
Terrell, Haamo ripegycmoTpeTb maxemmanbaylo upHelloco6aHemocTb armaparypra, 
Tax xax 6y,EkyukHe HarrpaHneHHH HcenegoBaHrift SIBT11110TCH He Beerga AOCTaT0r1110 
onpegegemnAmri 061.14Ho Ha HpaxTHxelICHOTIL3y1OT HmelonkylocH HamepHTegirdlyio 
anHapaTypy, HpegHa3HaHermylo gH.51 pa3J113.1HLIX 11CCJIeJA0Baallii, KOM6rimapyx 
ee TaK, .1T0611 MOMHO 611.110 34HbeHTEIBHO HpHmeHnTrz. x J11060f1 113 HameHemmix 
axcHeplimeHTagiamix nporpaMM. TaxHm 06pa3om, B HaHHHHH 6ygeT 6o.nee 
coHepnieHHoe HamepnTeabHoe o6opygoBaHne, Hem TO, RoTopoe HpegycmaTpHsa-
goci., 6b3 J110601i 113 3TkIX nporpaMM. 

143mepHTeabHasi anHapaTypa TaKOTO poga HHHMeHileTCH HpH BLIHOJIlleHHH 

Hporpammmax HcegegoBaHnii peaxTrumbnc gimraTegeri B IIHHHCTOHCKOM yrumep-
cHTeTe. Pa3HHHHHe HC1117ITaTe.71b3ThIe xamepu H aa6opaTopH11 HecnegoBanlin rope-
HHH CBH3aHLI C IJOHTHaTIMILIM perucTparmormam 3a.710M, .1TO H03B0J1fleT Hp0113 -  
BecTii 3aullch Hamepermii xax nepexogrimx, Tax H cTaHHoHapHux npogeceoH. 
Bee Heo6xogrimoe o6opygoBaHHe no cHHxpoHH3aHH11, aTaaoHam H CB51311 Haxo-
g-HHOCb B 0,11110M 11 TOM aie meeTe. 

OgHauo, HOMIIMO o6rHero xapaxTepa Hempa.abHoro perficTpHpylonkero 
o60pyAoBaiTuff oco6oe rmlivamte upTIAasaaocL o6ecneienmo ToHnocTn peril 
cTparuni HecTaHnollapHmx HHaeimit, Heo6xogHmoiI HpH ITCC.71egOBaHHH HeyeTori-
HHBOCTH roperam. 3T0 oco6oe Hanmaline npegyemarpHsaer 11HTeEICHBHy10 pa6oTy 
xax HO perHcrpripponcemy o6opy1ortamno, Tax H 110 .1yBCTBIIT0.711,HLIM HpH6opam 
yeTaHoinin. 

IIEHTPAIII3HOE PENICTPIIPYIOWEE OBOPYgOBAHHE 

Ruox-cxema perHcrpripyloakeri yeTaHomm noxa3aHa Ha clmr. 1. Ileprammii 
el-Lim:lag gar-maim gaBgeHun nepegaeTcH Ho RoaxcHam,Homy Ra6egio 113 HCHLITa-
Teammii xamepbi x 6gorcy CBH3H, B xoTopom HOCTOMMall coeTaHamonlaH cHrHaaa 
oTgegHeTcH OT HepemeHHori coeTaBarnoRkeil. 110CTOHHHaH coeTaBasnorgaH, Hpo-
HoprogollaabHaH eTaTHHecxori cocTartamorgeti gaHgeHHH, HogaeTca Ha camo6a.nall-
eHpylorgeecH 3arnitchmaionve yeTporicrso. Ilepemeimaa HacTr, HpegcraHarHorgag  

12 

cb H r. 1. Egox-cxema CHCTBMII perncTpannu H aaamna gasneraul no nporpamme 
mccnegoeannm pearansamx ganrareneil B flpHHCTOEICHOM yHHBepCHTeTe. 

Ycranointa mmeer CeMl. oiAeaLauX H OAHHaliOBBIX Rananoe. 

— gavnix gaa.leianH; 2 — 6anaHCHI,IB MoCT; 3 — 6nox C1311314 II ocna6HTeas gna perncTpagmH no-

CTOHHHOft cocTasamoweii; 4 — yaHanTeJb nepemeHHoti cocTaanmonleft, mmeaoraraR paaan=mme Roacbcina-
nnewrm ycHneHroa (20, 200, 2000); 5 — cam06aaaHcmmoineecif aarnicannionlee ycapolicTao; 6 —7-119- 
lia.nbooe aarmcmaaloulee yc•rpoticTao Ha aeHTy; 7 — 7-RaHanbHEIR clmnsrp c nepemeiumm cpeaom qac-
'TOTb1; 8 — 6nox Hamepemm amnanTyns; 9 — 6aox HamepeHim ,laCTOTIC 10 — 6:iox naHopamHoro 

nocnponartenerinfi; 11 — 6noK HamepeHma itaam; 12 — goaRcHansHan coewaHnTensHaa gluing; 
13 — DleCTb 110)106E1MR RaHanoa. 

OAHIIM 113 OCHOBIIIAX HamepHemmx HapameTpos. Ognaxo y yeHanTegeil 3TOT0 THHa 

npoaHaaeTcH cepLearnati HegoeTaTox, cum cTynenHaTaH Hxorman(DyHRHHH HMeeT 
6oabmoii Hoxbem. B 3TOM egygae Ha6mogaeTcH Heel:ma megnenHoe Hoccrarioene 
Hue nocae nogannoro cuarma nanpmEerinsT, Hanpyrmep Taxoro. xaKoil nony- 
qaeTcff BCJ1eACTBIle BHe3aHHOTO Hogq.ema gaBgermH go ero eTarkHoHapHoro yposHH 

BO HpemH 3anyclza paReTHoro g3HraTena. 3TOT exaHox HallpHaceHHH ATM ycHall- 

HpegcTaHHHeT Heperpy3xy. 061,14110 IIHOAOIDEHTeHbHOCTL lICHbITaH1111 Heox- 

.Haacgaemoro gHliraTegH orpaHHHHHaeTcH 10 cen..Hopmaabaalii ycHnHTenr, nepe- 

menHoii cocTaBaHlougeii c xopoineff 11H3xoTIaCTOTHOR xapauTepHcTuxori Ha 11113- 

 E11X HacToTax M013SeT 11MeTb WHITe.71bHOCTI,  yeTaHoHaeratH OT 5 go 25 cex, caeRo- 

BaTenbTIO, 011 He npnro)en AJI14 HenocpegeTHerumix Hamepandi B 3THX yCHOBH.FIX. 

1103TOMy B 3TOM ycHHHTene HpHmeHrooTen orpaHHHHTeabHbie gilogbi c inacoxoft 
npoitoglimocTmo, 6garogapH Hemy Hpemn BOCCTaHOBJ1eHHH exemra Houle Hocrywie- 

Hon Ha Hee Bxogrforo cHrHaga c 6ogbinum cxa.Hxom Beerga cocranaHer meHee 
0,5 cex H, caegoBaTegmlo, noTepn HaeTH HH(TIOpMaI1HH oxa3mHaeTcH HeeyntecTseu- 
Hon. Pa6oHaa Torma gHogos emergelia, Tax .ITO meHHtacxagnme H3MeHOECHR Ha- 

ripnxceHnil HpoHcxogHT B HHHeiiHoti o6nacTH H He Hogpe3aroTen B npegenax 3TOg 
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' 120 	 B. Cucmemcz uccizeaczeazzus xeycmotinueoeo eopezizza 

06J1aCTH. 110J103Hble cBegemm He TOpHIOTCH llpH ATOM TH110 orparmaermit, noTomy: 
HTO HCHHHPiaioTcH Toamto llepexogHme upogeccm upH aanycxe. ECJIH Heo6xogamo• 
aanHcaTb llepexogHme npogeccm npH aanycxe, To monteT 6hria, Hcnoabaosall 
apyroil Haim' c &awe BII3HHM KoacHannieHTom ycHaeHHH. 

&I./walla' mamma ycHallTeaH nogae4cH Ha marmmo(DoH C AIM aamitcmo Ha 
aeme. B aTOCI HamepHTeammil CHCTeMe ace gamme moryT 6mTs 3anHcaHm Ha ceMH 
ommaxoasix EaHaaax. HombcDRIMeHTLI ycHaeHHH yckuraTeaml H RaaecTao nape-
gazonmx alma! o6ecnernmazor aanHcs manmx cHrHaaos BeallanHoii 0,5 see, aKBH-BaJleHTHOff 0,7 ama (acjateHTHaHoit), mut nommit MOgYaHH1111 H npH OTHOD101111H cur-
Haaa x myMy 60amnem, mem 10/1. Taxllm o6paaom, caegyeT, tITO mo6me cDayx-
Tymum c 44301CTHBHLIM anaammem gamemni nopagxa 0,07 ama HJIH ample HEHEIOTCH pammaammmH llpH 6o.11ee macoxom HoacMannaeHTe ycHaeHHH. 

CoemninTeabHme .1111HHH COCTOHT 113 14 RoaxcHaamimx xa6eaml c Tpoll-
mixamH, pacuoamlleHmamll Ha xallukom npn6ope, Tax tiTo co6mogaeTcH non- 

IlpHCH000611HOMOCTb ycTanomm. TaKHM o6pasom, BO3MO/KEIO co6HpaTa paa-aHaHme cxemm HamepliTeaLHoft CHCTeMaI, COCTOH11010 H3 ycHaHTeaeft paarma-
MAX THROB HnH apyna ycTpoiicTs, coax:trim:tabu nocaegoaaTeRLHO, 6e3 upHme-
HeHHH gammmx coemuniTeammx xa6eaeit. 

YeTpoitcmo gaH Ha6mogellaH COCTOHT 113 gayx 4-xaHaahmax OCHHJIHOCHO-noB H HecRoammx He6oahnulx ocuxaaomionoll, paamummx HamepHTeammix 
llpH6opoa HOCTOHHHOTO H nepememioro Toxa 13(J111 TapHpomm H o6Hapymemur 
HeHcupaanocTell. BbmTpag nposepHa TapapoaRH Hp0H3BOWITCH C nomommo aTa-
aotmoro nmaamioaLTmeTpa nepemeHHoro Toxa; xpamospemeHmArt rpagyllponoa-
Hurt cHrHaa cooTaeTcTaylomeit aacTom nogaeTcH Ha marnaTocboH nepeg xallwanst 

OTmeTHH apemeHll caagymT aepea HErrepaaam B 0,01 H 1 cen oT mogmfairm- .  poi:tam:Euro caeTamta BepaaH H uogaioTcH Ha Ramapo camoypasHoseumamo-
likylocH perHcTpllpporgylo ycranoaxy. 3TH OTMOTISH llo,maxrcH mime Ha omm 
H3 ItallaHOB marllaTo(1)oHa H 1103BORHIOT oupegeallTh TOHHOO OTHOH1011110 110,  
apemeHH Roae6aTeamiort H cTaTuaeutoil cocTaaamonmx gaimemm. 

B.Hacromgee apemH noaTH cTallgapiarmm 5113.71110TCH llpHmenenHe 7-xanaab-
Horo maranTwboHa npH pa3allamax CHOpOCTHX gallateHILF1 .110HTLI OT 150 go 7,5 catIcex. CaegoBaTeasHo, macmTa6 no apemum momeT HamenaTacH B oTHome-
HHHX OT 1 go 20. 

110131311110HHH TOHHOCTH Hanieperma cbaam marHaTocku momulllin- 
. 

ponaH TaHHM o6paaom, aT06m cba3oamii mumar me may oTgeamnant xanaaamll 
B Hopmaammax ycaotsmix 6ma meHee 1 °  Ha .qacTore 5 may. 3T01103B0J111.710 o6eclle-REM pa6oTy 4 RaHaaoB B npegeaax 061.IHHEIX (Da30BMIC aTaaoHoa B 3 KaHaaosB  upegeaax 1 °  gollyclla. TaMHM o6paaoM, 7 lloamax HaHaaoa moryT 6aITb npe-
gycmoTpeHm gaH pentcTpagpm HecTagnonapmax upogeccoa B nocaegymmllx HC- 
CJI0g0BaHHHIC, BK1110‘lan 113MepOHH51 cDaa H amnaHry,a C OTHOCHTOJILHO BLICOROli 
TOcHOCTE.10. 

AHAJ11131411Y1011kEE OBOPYAOBAHHE 
0g1111M H3 OCHOBHbIX Tpe6m3aHllii x aTomy o6opygosamno HBJIHOTCH ollpe-geamme (baammx COOTH0111011/111, caegerum o HoTopmx Heo6xognmm llpH aHaaHae 

gamma, lloayaemumc upll HCHLITaIIHFIX HecTa6llammift pa6oThr paReTHoro ganra-
TeaH. Haaaasnme HCHLITaHHH upH H1131034aCTOTHLIX Roae6armax, noayaaemmx nyTem MOV.111111HH noToxa HOMHOHOHTOB TOHJIHBa C aacToTamH UT 50 go 250 af, noHaaaall, tiTO 06maindi cepllimmit (DaaomeTp pa6oTaeT HeycToikaHao Ha peam-
max, Hmemmux mecTo llpH HCIIIITaHHHIC gaHraTeaeii. 3TOT peayamaT llpeglloa0-3ICHTeabH0 06ycaosaell B 6oamlloil cTellemt cargaitammH cionylnyarkmamll IIOCTOHH- -HOE  HamepHemoro cHrHaJIa, auaaaHammH HenepllogHaecallmn Hone-
6ammmH cTaTllaecaoft cocrammuomeii gaaaeHHH ra3a B xamepe cropamm. 
(c(1r. 2). B0J11,131HHCTBO cepHiMmx cbaaomeTpos pa6oTaeT HO upmummy Hamepernm apemeHH memily upoxmagenHamH HyaH llpH xancgom mume Roae6armit. B cayaae  

31"cmazwerca 8za peaucmpazzuu u anaituaa neycmotinueocmu 	 121  

mameriemmm Am:taunts{ ra3a B xamepe croparum npoxollcaeHne HyaH npoxcxogar 
B pammanmx Toaxax upH llepexoge OT mutaa K HHHJiy BCJIOACTBIle clmyxTyarOut Haaaahnoti JIHHHH. lloaTomy aHaaelleg clia3osoro cgmma, Immepaemme clmao-
meTpom, HBILHIOTCH HOCTa6HJILHLIMII. HeycTormHBOCTI, ropemuz, B OCO6OHHOCTIr npll nollepeamoil moge, Hp011B.11/10TCH B BI1Jle BLICOHO'laCTOTHLIX Roae6aHnii, llpiE 

cto a r. 2. CxeMa (Pop& Bona, nolcaamaaloimaz )3JIHREale cayaafiamx Roae6am1ia 
nocxosmaoii cocTaimmuoimeri as mamepeama cpaa. 

moTopux yCJI0B11.51 Hamepealla cDa3oamx cooTHomelleft CTaHOBSITCH 6oate He-
6aaroupllsrmaamm. TIT061,1 HOCTOHHHafl cocTasamomaa curnaaa HO ynacTaoaaaa 
B cDa3oBoift Kaamcyamnua, 6MJI cxollcTpyktposaH cDaaomeTp C npllmeHeimem gpy-
roro upmmmlla pa6oTm. Baox-cxema aToro upH6opa lloHaaana Ha (lair. 3. 

B ATOM llpH6ope Hameperme c()a3m aulloaHHeTcH 6aar0gapH cnoco6llocTll 
ciHyco-HommycHoro BpamaIou eroCR TpaHccDopmaTopa (CKBT) tinutcHposam cpa-
30BLIII CABEIT nponopgHoHammo lloaopoTy Bamma. Oglla 113 EX0):011.111 cHrHaaoa 
upllaaagmaaeTcH H cflaaosomy geTexTopy tax aTa.nommul. ,Apyroll pacmenaneTca. 
lla ;um paaHme no amnakayge cocTaaamorgHe, „ogna H3 RoTopmx cgmaryTa Ha 
90'; HallmaH cocTasaRIollmag llpHaaagLIaaercH H o6monce cTaTopa npegH3HoH-
Horo CKBT. Buxom:toll mamma CKBT , ampa6aTmaaemmll o6moTHoift poTopa, 
upHHaagmaaeTcH xax aTopHama cHrHaa H cimosomy geTexTopy. BuxogHort -
cHrHan claaaoaoro geTeHropa uHTaeT cepaomexaHHam, C xoTopmm mexanHaecma 
casmaH CKBT. TaKHM o6paaom, OTHOCHTenb1111111 cmmr 4)a3 measlly axog-
HMMII cHrHaaamH 3acTammeT 4:sa3osmil gerexTop ampa6aTm3aTb amxognoit 
cHrHaa, xoTopmft noaopaallaaeT pomp CKBT B HanpanaeHHH ymeHmneHHH am-
xognoro HallpflateITHH Elmaosoro geTeHTopa. HoBopoT poTopa CHBT gaeT Bmgaay 
pe3yaLTaTon. Ha •npaRTHHe cepriocHcTema HBJIHOTCH aacTmo aamacmamomero, 
yuTpolicTaa Ha name, Ha RoTopom peayasTaT no Hamepemuo (Dam 0upegeaHeT-
M1 noaoacermem nepa perllcTpHpylomero npll6opa (upH paaHosecHH). 
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122 	 E. Cucmema ucale9oeartua neyemoituueozo eo penult 

3TOT MeT0),I II03BOH/leT H3MepHTb (Dam C TO,IHOCTb10 °KOH° +1 °  ;lance B TeX 
carraHx, Horga BxogHble cHrHanu HmeloT manoe oTHomeHHe noae3noro cHrHana 
H Taymy. CHrHanbi c 6onbIIIHMH rapmortimcHnmx COCTBBHHIOTHIIMH (50% H 6onee) 
anaallallpyloTcH c HOTIORHHTBABHOR HorpegmocTmo OT 1 AO 3°. MOHMO o6pa6a-
minaTb tiacToTTA go necnonsmix coTeH repg, a 20-HpaTnoe ymHonteHHe TIBCTOT 

Ha maranTotImHe nonoaneT HamepHTL 43a3m go npegenbHoti BO3MOHMOCTII 

•o6opygoBaHHH, gaH 3attncH na marHHTnylo aeuTy, T. e. °Hon° 10 /my. 
CyinecTneHHoe algeo yayameHHe oTHonTenHH cHrHaaa K mymy monmo 

npn HOMOTHH npHmerteHHE Ha6opa cnegHaabHo H3TOTOBJIBIlHbIX 4 FIJIL-

'Tp0B. 3TH npH6opm yeTaHOBJleHb1 B rpynne =len:apex HABIITFIgHLIX HaHanon. 

 

6 .1  

   

    

(I) H T. 3. BJIOH-cxeMa cepaocDa3omeTpa. 
1 — YCHRISTellb, 2 — (DaBoBBIR geTexTop; 3 — HxdxpeperuolaTop, 4 — weerpaTop; 

5 — HHBepTop; 6 — Hap•a. 
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AA.TTIHR AABREHI111 .  • 

BcDdicoexTlisHocTs pa6oTia cHcTemm 	perHcTpagHH HeycTaHoHmilinacH 
.ganaeHHil orpanlvmaaeTcH He.T0abRO anemeuTams Hepegaxagero H 3anncmHalo-
Tgero o6opygonaHHH, Ho localoxraeT TaHnte H pa6oTygaTtnfica gaHaeHHH. 

OnT.Hmanamat garnm g0J1ineH o6nagaTs caegyangnmn cHoticTsamn: CH0C06- 
 HOCTLIO III0OTHB0CTO11TI, ripeamagaitHo BLICORIEM ygenbmat TOIMOBIAM noToxam, 

CTIOCIAHOCT1,10 coxpanHTL xapaHTepkicTHRy gpit BHemHeM BH6pagHoHHom 303- 
6yacgeHHH, gocTaTomto manktmll paamepamll, gonycHalcagHmll moHTaat B 6oab-
InnlICTBe mecT (HanpHmep, mentgy Tpy6aMH oxnantgalorgei ,f(HAROCTil Hamepm). 
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`OTgenbmae KaHaam COCTOFIT 113 .gelaspex HocaegoaaTe.ThHO Coe)IIIIIeHHbIX 

41IIILTp0B HIIHMHX .1aCTOT RC, H3ORI1pOBBHHMX gpyr OT gpyra HaTOHHMMII 

HOBTOpHTBIIIIMH. IKBHUILIR ItHjIbTp HacTpaHaaacH IIHAEIBH,gyanbH0 HO 43a30B0My 
CHBHTy B 3BBFICHMOCTH OT rIaCTOTM K COOTBeTCTBylODAHM emy (1)HabTpam B Tpex 

ocTaisimax HaHanax. tleTiapexnonlocamil nepexaloaaTeab Ha I-151Tb nononceHHil 
H03B0.1IFIeT BIL1110"IaTb Ha nyTH npoxontgeHHH cHrHana rio60e "IFICJI0 nocaegoaa-
TeabH0 coegliHernusx 4H1.1IbTp0B OT 0 go 4. 

.06mHift aclabeHT cD1IJIbTp0B 3aHalogaeTcH B CHHHteHHII inyma, o6ycaonnett-
Horo ropelmem H Hmelorgero nacToTta 6onee Bucomte, gem -gacTona auaaH3Hpye- 
moro cnrHaaa. 1-1To eine 6onee BaHtlIO, chI.TILTphl CyffkeCTBeHHO HOHIDEBIOT 

MIHLI OTHOCHTeHMILIX rapmorreenTtx COCTBBJ511013H4X, `ITO yllponpeT ananH3 
•CROHCFILIX ()opm Hone6aHHil, o6brallo na6alogalorgHxcH npH neycTotignsom ropenHH. 

B ornachulaemoil cHcTeme H3MepeHHH B Terterme HecHoammx HIIHROB 

-Boamonaas o6I1;11e OTHROHOHHH B Hpegenax ±2% no amrinHTyge H ±2 °  no cDaae 
(intatogaH Trepegagy cHrHaaa H mecTy pacnonontennn perkicTpHpyloncero o6opy-
goBamin H CMITbIBBHHO pe3yamaTon). IlpH TnkaTeammii rpagyHpomte, BechMa 
xopomeM 3a3emaernm H H3OHHIHIFI nouex 9TH xapaHTepracTHHH moryT noggep-
IICHBaTLCH B Te-geHHe npogonamTeaLHoro npemenH. 

Apyroe artaaH3Hpyloinee o6opygoBaHHe HHalogaer yczporteTno JIJIH cpan-
Henna amnaHTyg, KoTopoe Aaer HanpHatenHe, nponopgHoHaasHoe pa.3HOCTII 
amnaHTyg meacgy gsyma HananamH, o6fgepac11pocTpartermil 3ByKOHOPL aHanH-
i3aTop 11 neo6xognmEse sarrHcbmalorgne TrpH6opm AIM npeacTaHnenitn anaau3H-
pyemmx ABHHLIX B CI3opme, HoTopylo MOIIHO HCHOJIb3OBBTI, HenocpeacTHeafio 
33 ypanlieHHFIX.  

wL 

iD H r. 4. AmnaaTyjta H CABHI.  4)3.3 B 3HBECHMOCTIE OT coLIC Tpy6HH, 
coegnrunouteit gavnitc C HCTOr/HHHOM nepemeHaoro itaaaeHHH. 

OgitaHo COT.IIBCHO OCHOBHOMy Tpe6oBaHIno K TaHomy gaTmty, OH TIonmeH o6na-
gaTs CHOCO6HOCTLIO pearnpoHaTb na BBICOHOrIaCTOTHEIR cHrnaa, 'ITO B ABIICTBH-
TeJII,HOCTH BO3MOHMO TO.MHO HpH yeTaHorate garuma BEIpHTLIK H ra3oHomy 
o63,emy Hamepm. B pa6oTax [1-3] noHaaaHo, yczaHomta garmitos B Helm-
cpeacTnenHom HOHTBICTe C TH3OBLIM o63,emom a6comoTHo Heo6xogitma gag 'IacTOT 
mane 1000 eq. HanpHmep, OCJIH gag coegHnenHA garTHHa, Hmeiorgero nperte6pe-
;IMMO maaml o63,em, C HCTO'IHHKOM gaHaeHnH npHmeHaeTcH Tpy6Ka g.1111110A 
50 mm H gHameTpom mat, TO xapalcrepHcTHHH upn6opa nonyrialoTcH TaKHMH, 
Raft uoKa3aHo Ha dinir. 4. B aTom carme 3Harmeamme amnanTygnme H eflaaonme 
HCKB.HieHHH 6ygyT BO3HHKaTh BMIOTb Jlo 'IaCTOTLI 290 cif, HoTopaH COCTBBRFIBT 
TOMAS() 1/10 pe3oHaHcHoil rIaCTOTLI Homnaexca COOLkHHHTB.IMHOil Tpy6m. Hpn 
HaROHCABITHH aTott xapauTepHcnutH npeguoaaraeTcH mance 3aTyxankte, 'ITO 
o6bigHo cupanegaHno AJISI BLICOKOrIaCTOTHLIX gaTTIHROB. .  

arum,  yczauaBaHBaeMblgl31111HTLIK, nolta3aH B pa3pe3e Ha cbur. 5. B aTOM 
gaTaHHe, Hamm:art 11BafleTCH gallbHeilIIMM pa3aHTHem mogean JIH [4], gaoilHati 
gHabparma C pa3geanTeabnum anemeurom nepegaeT gaitaenHe 113 Hamephi cropa-
HIM H HamepwreabHomy anemeury, TeHaurpy6Ha HoToporo HmeeT aHTHHHIAR 
H HomneHcartHonnbiii TeH3OHBVIHKH, rEpHcoegHnemme K Heft. 
• Ho OTBepeTHHm, npegycmoTpenmilm B Hopnyce 	 npouycHaeTcY1 
-oxnamgalorgaH Hoga B Hpomentyrox mentgy HaacutriamH Afiacbparnim. 3TOT upo-
mencyTolt nmeeT cDopmy aa6nplurra, naorgagb nonepegmaro cegeHHH HoToporo 
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124 	 B . Cucmema ueeseaoecutus 74eycmotinueozo eopeuus _ 

BCHOHCTBHO TnkaTem.Horo 110TOTOBHOHILH HMeeT HO cyrnecmy HOCTOHHHOO 3Haw-"me no Beek ;AMMO meatgy gHactiparmamll. Bxognme ganaeninz Hogs' npHmemumcs 
OT 2,1 go 7 am, H cmenkeHHH npH TapHpointe B BTO1 mogenH He Ha6moganHcb na 3THMJI npegeRamH. 

C TOMICH 3peinm oxnaatgenuil He6onanole omepcTnH gJIA npuroxa oxnancgalo-
nkeia Bogm c HOMTH HOCTOHHHLIM npoxogium ce -geHnem nmeloT pig nononoffeab- 
MAX CBOACTB, H HOTOpMM, B MaCTHOCTH, MOHCHO OTHOCTH H TO, MTO gHa4)parma o6nagae3 necsma B bICOKHM CBOACTBOM HpOTHBOCTOHTb 601113MHM ygemonam Ten- 
a0BISM noToxam npH OTCyTCTBEH Kau aacToftHmx 3011, Tax H HOCTHTOMHO BLICOHOrl 

• 

CD u r. 5. Ilpo3onalmii pa3pe3 gaviaxa 3a3- 
nennsi, imexagero cimpanLnyx, ;Anal:barmy. 

1 — napyaman anacuma 6matbparmi6 
npannennan B 'campy cropauxn); 2 — npoxo6 
66n oxnangaminek n0614; 	— BEI7TpelIBBFI 
nnacrana Anatparre6; 4 — xenaogarTnn; 6 — BEI-
zogHoe oxnepcxne Ann Bowl, oxnanoutionteit 
gnacpparmy; 6 — ;no/wowing pesb6a anenxpa- 
necnoro 	tarencenn; 	7 — anenximneciate 
aneMMaI (6xo6noe nanpancenne moon); 8 — eaetc-
Tpwrecrcail nnemma (nuxo6not CIIPHBA); 9 — 
cepcxne 6.6n no6ann 6a2nemin R nifylpermett 
nnacxnue 	Anadvarmi6 	(ecnn 	xpe6yexcn); 
10 — nxo6noe oxnepcxne BaH OICHWBBB/Olikell 
BOALI; 11 — xenaoxpy6Ka; 12 — monTaninan peeb 
6a; 13 -- npe6oxpatncrenbrnaifi ynop; 14 —  can-

panbamt coemninxena nnacnal Anactoparmai. 

cxopocTH OX.113HHTOJIH B y3HHX OTBepeT1111X. B 6onee no3gHeil KoHeTpyinum 
Aar.THica npoxogm gaa oxnantgaionkeit HillHHOCTH HOHHOCTb10 ome.neHm 11YTM 
HpHIMelleH11c1 gnyx °TAW-HAIM% npHHapernmx cenapaTopoH, MTO 1103BOHHOT nony-
rillTh g011OaHNITeabIale upeHmynkecma OT BIICOxoro ,HanaeHHH oxnagnTexa. BTO-
pan oco6ennocm aamno,meTcH B TOM, MTO ycaomm Tennonepega,TH K gHaclaparme 
HBHH1OTCH 110MTH ogHopogHErmH. HoaTomy Tenaonepegaqa x oxamcgalonlert HUM-
HOCTH gar:Taxa momeT 6b1T13 HCH0311.30Balla gag noapiennH TORMAX 113mepeHHil 
Heantuum TeIIna , nepegaHaemoro K cTenxam xamepm cropaanH paneTaoro 
gm11raTe.3H, B noTopom ycTaHolmen BTOT garmx. Hpome Toro, MO1010 Bb1411C.11HTb 
HOWIHDHHHOHT TenHoomarra OT CTOHICH H HCHAHOCT11, 'ITO gaeT BO3MO1MOCTI, onpe- 
genilm Ro34)4)11gReHT TenaoomasH or ra3a x cTenne. 

CeoficTsa Tennollepegaqn B cmapanbmax gna)parmax garmna gaeneHHH 
&Lim npllmeHeum gaff ancnepHmeHransHoro onpegenerrHH BHHHHIIH BO3HECHHOBO - 

Heyczoiimmoro TOpeHlIJI B HOCHOJIMMX ABVCHOM11011011TH1,IX palteTRIAX gl3a- 
raTemix Ha TennoHme 110T01411. Ha doer. 6 noxa3aHo, Kan 6ma yeTaHoHnea garranc 
Ha xamepe cropaHHE B caysae neHeneHHH nonepermoil mogm npH HeycTofuninoilt 
pa6oTe. TemnepaTypa BOUT BO BX0HHOM 11 BLIXOHHOM ce.feHmIx Tpy6onposogoe 
gavzonta HamepHnaca npn nomoinn Tepmonapm, cocTomneft 113 Heacomomx 110C.110- 
HOBaTOJILHO COOHHHOHMAX cum), 1103BOHH10110IX HOJITIHT13 gocTaTornnaii anexTpH- 
gecxmli cHrHan Ha Hmxoge. 

gsa npHmepa axcnepHmeHTaabHmx gaanmx, no.arlemmx npn 11omo1In4 3ToTo 
yeTpoficma, npfmegeam Ha ()Hr. 7 H 8. HepHmii rpacfmnt gaH cayriaH nonepe.mmx 

7 8 

10 

11 

12 

13 

14 
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xone6afinil yita3mHaeT Ha yHeausenne TenaoHoro noToxa )3Hecxonhxo paa npH 
coxogacToTHoil HeycTolicranoti pa6oTe no cpaHHeHmo CO CT36HELHOI-1 pa6oToff. HH ()min gaTinnt HO nporope.3 npn ygenbamx Tennomax HoToRax mune 21 X 
x 106  nna.il ac2  • nac, T. e. 11111e HeanrrHam, xoTopaH ABAHOTCH 3Hamnem,HoI3 gag 

..ino6mx paxeTHmx groframeReit. Ha ()Hr. 8 npegcTaHaeHm pe3ynsTaTm, nonytieH-
111310 npH npHmeHeHHH gaTrnma, cnoco6Horo n3mepHTE Tennonoft 

IIOTOM B eTeHxy, 
B 3aBIICIIMOCTH OT paccToHnErH OT 4)opcyHomiorr ronomm. THHH0 BJIHHHHH, Han Hmunine Tennonoro noToxa B caytiae Heoxaantgaemmx creHox xamepm, MOINHO 
.nerxo yucTi, npn ana.m3e ancriepnmeHTanbamx gammx (6oiee nogpo6no cm. 

[51). 

I 

7 
(I)a r. 6. ripmfeHeane oxnamgaemoro Bogori AarTaxa gal:means) 	n3mepenna aoxamoloro Terrace:for° 1102066. 
1 —Tepmonapa co 26nornmn cuaaaa; 2 — cunpanlana oxnanclaionpit npoxoj (a Oopme 
xpy66m); 3 — mewing exenna namepsi cropanna; 4 — nxo6 oxnanmanuneit no):64; 
5 — chixo6 oxnanmaionlen now; 6 gax=n46 gannenna Aoki:mono; 7 — topcynna. 

Caegyer 3HMOTHT13, MTO HaTMHIC He o6nagaeT cHolicntamH BbICOHOTOTIHOTO TipH6opa H Heab3H OHiLlHaTb, MT0614 OH 61,1H BbICOHOMACTOTHIAM H CHOC 06mm Hmgep-nun3aTb CHM:11E0M THHteame oxpyntaxonHe y0.110BHH. Pe3oHaHcHaa gacToTa, onpe-,3eneHnaH IIO namepeHimm upH nomonm ygapHoit Tpy6m c noga‘leit oxnancgalorqeff 
sogm, parma 11PH6HH3HT0.11 13H0 24 xeq. B gam,Helimem npegnonaraercH pa6oTaTa 
BMeCTe C HaroToHHTe.nem Hag yllyrimeHnem ero riacToTHok xapanTepHeTHRH, cTa-
'611.1113110CTI4 11 CHOGO6HOCTII HmgepacHnam. euke 6o.mmile 3113‘10111111 TeHHOBLIX 
TIOTOHOB. 

BYAYIRHE YCOBEPIIIEHCTBOBAH1111 

AaabHefunee yconepmencT3oBaHHe Beef cHcTemm nonplemm 331111CH fi aHa-Juin. BOHIPIHH gain-fella! MOMEW gOCTEEPHyTI, HyTem npHmeHeHHHTpaHnicTopirmx 
npegnapHTenbrtmx ycHaHTeaeil, pacnononcenamx B6111I 3H xamepm cropamm. 
TaxaH cHcTema o6ecuernaT nepega4y innboomanHH npli 6allee BrAcoxom yposse 
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=.04 
.c 3  

0,,a. 22x10 6 	 
IV 20 

t+ 18 

16 

t 14 

12 

k 0 1 
`' 

8 

4 

2 

0 

P = 64,0 am 

39,1 am 

10,6 am 
 }

Ycmougunan 
pa6oma 

1 
Heycmofiviman paO:ama 

1,25 	1,5 	1,75 	2,0 	2,25 	2,5 	2,75 	30' 
CoomHowenue Komnonemmoe 011 -  

0,5 	0,75 	1,0 
	

1,25 
lfo3pq3utiuerim u36amma mfucnume fin 

CDa r. 7. Bmmtme uorrepemmii HeycToilmasocm ropemin 
as noxamstmlit TomoBoit UOTOR gepea cxeHxy Hamepti. 

1 — ammwryzta 7 am: xaxnexxe pk = 19,5 x 30 am. 

Ycmanoexci &as pesucmpauuu u awa.susa ueycmougueocnut 	 12T 

climmaa H B TO We upema Hp' 6oaeo Hnnicom o6inem COHpOTHBHBHHH HHHHH. 3TO 
npnBeneT H HOBIAMHHHIO BepxHero npeneaa xapaRTepncTHHH H ymeHbnieHnio 
Tuyma naTqHHa Ha 3H3931TeabHy10 BeHHIIHHy, 

B HacTonmee upemg HIJOBOgHTCH . 6onbniaa pa6oTa no Hccnenonarnno AaTqH-
HOB 61:acTponamemnoinaxcn gas:learn-1 c neamo yarnnennn 11X xapaHTeplicTax 
H HOBLHHeHHH ygo6cTna Hx ycTaHonitH H npnmeneann. Bonmune paamepm pa-
d:pant B HacTosunee spool orpaHminnalar BO3MOHMOCTH monTama 3THX garm6013 
B He6o,aLumx yczaHonHax, a norpe6HocTb B npnmeHeHHH BiscoHoro nannenna 
oxnamnaloncert Box,' o6hPino upensucTnyeT yCTaHOBRe gannuton B nio6mx Rage 
pax cropaHnH, npepniaaHwienamx AAR noaeza. 

ECIIH OAHH Haman yeTaHOBIM nag 33T1H.CH Ha MarHMTHyIO neffry nepeHecTn 
Ha Hom6nHliponaimpo 3311HCb (meToTHaH mogy.annna — ammurrynHan 
JIHI(1151), TO 3TO 1103BOHHT 33.11HCBIBaTb .peayahTaTis no Anym fn./lemma/I Haaanam 
C gacToTatut OT 0 HO 100 Kaif. 

JII4TEPATYPA 
1. Iberall A. S., Attenuation of Oscillatory Pressures in Instrument Lines, Journal o f 

 Research, National Bureau of Standards, Vol. 45, Res. Paper 2115, July 1951. 
2.' Bradner M., Pneumatic Transmission Lag, Instruments, 22, 618-625 (July 1949)• 
3. Holman C. P., Grogan E. C., On the Dynamics of Pneumatic Transmission Lines' 

Transactions of ASME, Vol. 79, 1957, p. 853-867. 
4. L i Y. T., Dynamic Pressure Measuring System for Jet Propulsion, J. Amer. Rocket 

Soc., 23, 124 (1953). 
5. Crocco L., H a r r j e D. T., Condomines A., An Investigation of Steady and . 

Unsteady Heat Transfer in Rocket Motors, Appendix to 29th Quarterly Installment. 
of Princeton Univ. Aeronaut. Engin. Rep. Al 216-cc, September 15, 1959. 
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1:1)a r. 8. 3Rcnepumenxammo riaxyqemme Hamenemie Tennosoro noxoRa 
npti yeT013THBOM ropeana B 3aBEICEBIOCTIf OT AARREI Ramepti cropamm. 

1 — itopcyinta c nepecexamminca cnynntx ropxnero x oxxcxxxena; 2 — cDopcylm.• 
c napannenbammx cnyanax. 	• 
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AnnaparyPa Anse m3mepemilg BbICOKOLICICTOTHbIX 

Kone6ammil Aasnemig npm mccneimammm 
meycToi;i4MBOIR pa6oTbl pOKeTHbIX ABmraTenek 

C. Bettrzep 

B pa6oTe onacausg B 06{{{{1x RepTax Tpe6oeartna, npegT,Renaemen K etacoHogacToTHoil 
Ramepwreasonil annapaType JJ ,AH perimpamss Hone6aHH1i naenemig B Heycniiggeo pa6oTa- 
{organ{ paHeTHom nenranae. YgoeneTeopenHe aTax Tpe6oeamit HasnocTpHpyeTca OIIIICHHFIBIA 

HamepwreaLnoil cucTemm, pa6oTason{ekl B al:m{1a30He Rac ToT 400-10 000 au 11 amrtag- 
Tyn amoseartg Blaine 1,5 amm. 06CVRABBTCH KOHCTpyRITITH H Hpinamn ;laicism{ aaempon- 
nor° ananHaaTopa, upenHamageHHoro JSnn aeTomaTHRecHoro BSIKJII04eHAH paHeTHoro geHra- 
Tena B cayRae CHabilbIX Hone6aHHA. AllaaRaaTop emecTe c HamepaTeaLHoil cHcTemoil HogTpo- 
aHpyeT amnauTynY, RaeToTy H npoacoacHTenaHocTb Hone6aRgil uplimmuy asgeT — He Hawn 
llo aapaHee naRsuam HapameTpam. OTaligHTenagoil oco6emocTmo aHaaHaaTopa Reagens{ TO, 
4TO OH He oarrommnagr* Hone6aHHa ceepxxpaTHRecHax amworryam K nacTon{ npu Hstacexpa- 
TH4eCH011 11130JIORSICHTBBLHOCTH. 

BBEAEHHE 

K Hcumaifuno paReTHoro AeHraTeaa, B KoTopom npeguonaraeTcH HJIH monteT 
HMeTb mecTo HoyeTocrumayy pa6oTa, onegyeT OTHOCHTE.CH xpailyie OCTOpOHSHO. 

.CHJIbH331 Heyczoiltumocm pa6omy monceT B aria,niTenbHoil oTeueim nospegHTs 
.HCHBITaTOJII,Hy10 yoTarioBaty H SIBHTLCH uparnmoil Hegonycnimmx pacx0g0B 
H 3axkepwitn. 314asiaTenaHme paapyruenim BO3M0H011,I ace npit noponmx HCHLI-

-Tainuix yinnTenLHOCTb10 TOJIMIO 1-2 col. 3Ta neyoToirrimocTa xapaRrepHayeTcH 
peaoHaHonyamil x0ne6aimsamH garinernm B xamepe cropanan, 113 'icoropmx Tama-
Hoe 3iialemle HMeloT pagRanbRaya H TaHrennHaubnaa mogia. Hannioganiacy, cay-
gala Bo spells" Houmairaia, norga nog genoTBRem TaHreHigHanymax xone6aimil 
,gaBaeallsi orpbaBanoob corm° OT Hamepia cropayum. IlpogonbnaH (ocesaH) moga 
xoue6anytia, o6br4ao HaamaemaH mogoft «opraHnon Tpy6m, BoainmaeT upH 6onee 
HH3H14% -clacToTax H, Halt itpammo, ne upymogHT x 61:acTpum paapyineinnam. 
Kone6aHHH THIIa 4oprannota Tpy6m monmo onpegenHTL upyr nomorana cammx 

.06LI4HEI% ycTponoTH Amu Hamepemm gaeaeamx H B pa6oTe paccmaTpn-
BaTbCH He 6ygyr. 

CyBlecTsyeT Heoxonadao THHOB nCIIbrraHag, OCHOBHOR aagaReil HOTOpbIX 'THAR-

ercg Harleyme HeycTorvumocTu. 11pH Ha -ganbinax HCHLITaHHH%HOBOA RoHoTpyx-
HRH paReTHoro gBararella HRH noBoro TOIIJIHBa pa6o9:He xapaxTepHczyucH HegooTa-
TO,THO nopomo H3BeCTICLI. lloaTomy xone6anim, upymogyanalle x paapyineyno, 
moryT BO3HHHHiTh HOWHHAaHHO. Aux garmoro gimaraTenn neo6xogRmo anaTb 
maxoRmanbao BoamoncHoe H3MeHeHIIe pa6o'mx napameTpoB, Taxnx, Ran cexyag-
HMI pacxog H itoaNutinieHT COOTHOBIOHHH HOMHOHOHTOB TOUJIMBa, upla noropmx 
pa6oTa Aearareaa HBAHOTCH yoToifymnoil. IIPH oupegeneHHH DTH% uperienos 
pa6oTa riBlaraTenn gOBOAHTCH HO Ha4ana HeyeTORIHBOCTH. KpoMe TOTO, nposo-
,gHTcH onermanaHme HocaegoBaTenbcame pa6oTta no Topmogymamance uponeccon, 
uoponagaiouilix HeycTormiBodTb. B piage Roumanian ymmumelmo aacTaBaluoT 
gmiraTenb pa6oTaTb HeyoTonruato. IlpH gpyriax HCHLITaHH.H% HeyeT0iI4HBOCTI. 

-BoanynagaeToya nyTem nocaegoBaTenbramx ygapHysx BOJIH gaBneinua c BoapacTayo-
men' nenymanion B TegeHHe ogHoro ancuepHmeHraubHoro nycaca giniraTellia. 

B HacToynneil pa6oTe ouRcbmaercia cncTema, 11 11 nomonna noTopon Hame-
pcnOTCSI HeyoToli‘unnae xone6aHRH gaBneima B xamepe croparnm 11 noTopaya pieT 

Bucononacmomume none6anua anenenun npu neyemotinueoa pa6ome Px,t1 	129 

xonymecTsenyiyao oneHxy oTenerm HeycTolumBocTH H ee xapaxreplicumy IIO TiaB- 
ne111110, a Taxace aBTomanmecam OTHJHOTIHOT Honmyemmi gmaraTenb, eC.1111 9TH 
xone6anasa CT3HOBITTCH Calinncom CHABHLIMH. 

TPEBOBARIIII K CliCTEME 113MEPEIBIK AABJIEHM1 

Tpe6oBanim K annapaType 	Ramepeayin Bmcmcog.acToTHmx Rone6aHall 
gas:maim BO *MHOTH% OTHOIHOHHH% OTHEMIOTCH OT Tpe6oBainaii, upelminirmemyax 

cTarigapTHoit annapaType, namepsnonleil gaBnerme. Houe6aHHH raps HeyeToia-
.111BOR pa6oTe ecm gymaraymecitoe HBReame, H noaTomy He Tpe6yeTon nntpop-
malum o cTanmecycom gasnenam. Tpe6oBaHHe TOTIHOOTH He ABJIHOTCH onyuamom 
cTpornm — 06LPIII0 1 OCT3TOTIII3 TOTIHOCTI. go 5%. BLICOROTILICTOTHIa garunc 
gaBneHRH pa6OTaeT B Becbma THRienmx yonommx, noaTomy gonmell o6nagaTs 
3Ha4HTOJIbH0 6onbmen upogHocTbao .  H ilerlyBOTBIITOJIBHOCTLIO x oxpymayouien 
cpege, gem °ammo gamaum. HexoTopme Han6onee xpimmecnue Tpe6osayam 
pacomaTpHaynoTc11 Hlince. 

THmmHaH TemnepaTypa ropeinan B paRemm AearaTeaax 6nyt3xa x 3000°  K. 
CTanxiapTinae gamma oTanmecycoro gamnenaa MOHZHO pacnonontam Tonbxo 
Ha HeRoTopom paCCTOHHHII OT 3OHLI Topeyma, T. 0. OHH moryT pa6oTaTb Him 0Tiao-
CHTenbH0 H1131(011 TeMnepaType. IlpH HccnegoBanim HeytTONTIBOCTH TlyBCTBII-
Team:mit anemem Heo6xognmo yeTaRaBRHBam nenoopegcTBeHHo B Ramepy ero-
panam, TITO6LI HOJITIHTI, xopourpo .gacToTyrylo xapanTepHoTHxy. AaTviric AORMEI 

,I(OCT3TO4HO npouyamm, 'ITO6bI HpOTHBOCTOATI, BoagencTincam 3TH% Tem-
nepaTyp H nmem .13TBCTI3HTOJILHOCTL, He aaBytoingylo OT TemnepaTypla. OTH 
Heo6xogRanae Tpe6oBanym HCHJI10,1310T npiameHenlie .„60.TILLEIMICTBa cTangapmmx 
THROB gavuntos. 

npH pa6oTe paReTHoro gmaraTenH, oco6enno npH HeycTotigHBom peaulme, 
BO3MOMIBI gosonbao mamma mexammecame BH6paIJnH oxpyixamiallix arpera-
TOB. O6wmo BH6pariam HmeloT Tnaimpo icomnoHeany TO11 ate TlaCTOTLI, TITO H Rame-
pHemme Rone6anam gaBneHRH. &an gamma HmeeT 6onbanylo nyBoTBRTeabHoom 
HBH6paDJIHM, TO peaynbTaTm Hamepermil gaBaenrm MoryT 6mb HoRamerim B alas-
Hon oTenenH BonegcTBlle Hanoaceinia BH6painift Ha mammon cHrHan. Tax Ray( 
clummeolan 1130JIHp0133TE. HaT,THK OT BEHHHTIH BH6paII,1111 11013 03MOHC110, TO gargitx 
gonmeH 6bTTb OTHOCHTOJILHO HegyBcTBHTeueu K Bn6parumm. g 0 B 0 31 H 0 .racTo HamepHemme Rone6aBHH gaBneHim cooTannynor menee 5% 
cTaTnRecatoro gaBnenma B Ramapo cropannH. OgHaxo npH Bm6ope gnanasona 
pa6o9Rx gaBneHHia gamyma HeJII,351 opRemytposaTbcyr Ha $TOT yposeas, paxmaii 
5%, a caegyeT 6paTs as ocHoBy Beiummy oTaTHeolcoro ganneinm. game gareym 
gyinamamecxoft cocTaBasnorneit gaBneinua, ne noRaamaionwil craTimecxoe gaBne- 

czegHT as HameHeyommH gasneHRH B Eamepe cropaymn npia nepexogatax 
upoileccax. ilTo6b1 onecnemarb Heo6xogyampo paapernalorgyao cnoco6HocTb 
14 neaamacHmocm OT •mymos, Tpe6yeTcH cHcTema gaTmaxa, HmeionaaH iampoycHia 
gmaamimecniaft JwanaaoH pa6oTby H OTHOCHTWILHO Bbiconoe oTHoureime yponna 
cHTHana H ypomno myMa BO Hoeft HamepHrenbnoft cncreme. B oftgem curiae 
Heo6xogilmo, 'ITO6J,I maimmainnail cnoco6HooTb K paapeinemno oRTHana cHcTemon 
6mna 6onee gem Ha 60 86 moraine rionHoit HommianbHort Baxanal gavnuca. 

lIacToTHala xapaytTepncunca cnoTemaa gognma nepexpmBam gjaanaaort 
no xpailHen mepe B 10 Keg, c Tem Irro6ya mourn° 6mno •Ha6mogam HeycToihumme 
Rone6aHHH BHJI0Tb go 12 xcay. PaBHomepnan (TinocKayr) TlaCTOTH331 xapaRrepli-cnnaa go 10 nay Rent() gocTHraeTcH B anexTpoimon annapaType. Taxiam o6pa-
30M, orpanapumazomaam anTopom CT3H0BATCH xapaRTepiacTmca gamyuca. 
Cornacno aTomy Tpe6oBaHmo gavutx goanceH ycTaHaBm4Bamca aarioriaRgo 
co oTerucamia xamepm croparum. CoegRaHreamnat xaHan memgy gamimom 
H BilyTpeHHeli CTOHHOR xamepya cropartam gaimon TOJILHO 12 NAG 6ygeT anycTH-ileum peaoHapoBaTb B o6nacTH rIaCTOT OHOJI0 7 nap, nogo6Ho oprainaort Tpy6e, 
aaxpbTron C ognoro }comp. 
9 3axaa TA 23 
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130 	 B. Cuemana uccaeaoeanu.a neyemounueoeo eopenun 

ilacToTHan xapaxTepHGTHxa aargrma Hamm's' Ho mHorllx caygaslx momeT 
6mTb annpoRcHmupoHaHa xapagTepiacTHRoti xnaccHgecgoti goae6aTeammil cHcTe-
MbI  nopagga. 3aTyxamae pe3onaHca, Ran npammo, °gem. Imaxoe, 06bigno 
meHee 10%. Boa6yaigeHHe wroro pe3oHaHca 6ygeT mapamaTbcH B imge 6onb-, 
morn mHcaa HmconoamnairryamAx aaTyxaxom,llx co6cTseHmax Kw-mom:mit gaT-
gmm. CaeaoHaTeamm, gacTom co6cmeHmnx xone6armil AaT•uca n0.11MEIM 6brrb 
aH6o HamHoro amine, gem HaH6wmanHe HHTepecylonme Had gacTom, an6o 
3agemn4mpoBaHm HaCTOHLKO, 'ITO He np0HCX0MIT II% B036yHIAeHHH, IIII6 0 

momnellcupoBaHm COOTBOTCTBy101IIIIMII alIelapOHHISMII geromll. 
OnpegeneHHe anHamHgecimx xapanTepHcirmt gargvnta C nomommo ygapHoil 

Tpy6m, reHepHpymmell cTynen•aToe HameHeHHe LixogHoro gas.nemm, owaneTcH 
HcmalogHTeabHo gemnam. AHMIH3 nepexogHoil xapanTepncTimm gaTginta naeT 
B03MOHCHOCTb nenocpeacmeHHo OIJOHSTb menaemme napameTpm: HOCTOHHHy10 

HpemeHH, HoadAmmeHT 3aryxamm H 3a6poc nannemm [1]. llpliMeliernie 
HmnyabcHoro meToga rionnaemima II03BOJIHT npeo6paaoHaTb spemeHHSTio 06aacTs 
nepexonmax napameTpos B gacToTHylo. Taxmd o6pa30m, IICHEITaHHH c nomommo 
ynapHoit Tpy6b1 HpHBOAFIT K xopomeil annpoRcHmarnm VyBCTBHTOHLHOCTII gaT-
mma H BHoCHMoro KM 4:133oBoro cgwara B aamcHmocTH OT ,laCTOTLI 6e3 npHme-
HeHHH clinycommabHoro numerals:1 6n3bmoii amnaHTygm. 

CF1CTEMA 113MEPEHilll AABJIEH1131 

B Twaerale HOCHOTIBKHR 3OT B 3a6opaTopHH dmpmbx 4Aaponmem ycHenmo 
npllmeHanacb Ans HamepeaHH xone6aTeabHoro HaHneHHH encTema «aloToxoH - 
Aarma-reggno) c gaTglixamn mogenH .N1 ,  352. 11oaHym rpanynpoexy 3Toii cficTe-
MM MOHCHO ;lento npoinxecTH npH HOMOIHII cTaTHgecxoro AaBTIOHIIII. 0 HpOrIHOCTII 

gaT33ma CBHAOTeHbCTBylOT caygaH, gorga OH ocTalmaca Heimenummm npH 33pube 
Hcubuyemoro neHraTe.m. 

MexamiaM, nocpeacmom HoToporo gargux npeo6paayeT naHaeHHe 
TpHgecimit cHrHaa, OCHOBISMOTCH Ha npocTmx )11311geCKEIX gpmm,Hnax. 'gym-
CTBIITeabHaff glladvarma Harr -glum emecTe C H3OJIllp013313BISM 33eRTpw_kom o6pa-
apor anexTpHgecimil gonneHcaTop. /13MOHOHMH gaHaeHHH ged)opmHpyloT gyBCTBH-

Teammo aHadvarmy, B pe3yabTaTe gerommeHHeTcH emgocTa memgy ;mad)parmok 
H oaeHTpoAom. BHyTpH gargmta HaX0AHTCH HIIJIyxTHBHOCTb, RoTopan emecTe c 
aToit emnocrmo 06pa3yeT HacTpoemmul noHTyp C co6cTeemmil '13CTOTOit 700 1£21f. 

3TOT RouTyp nocpegcTHom TpHancHaabHoro ga6enH nogxamgell It Heim reHepa-
Topa-geTexTopa, pacnonomeHHoro B annapaTe q.kaihra-reiigno>. He60nbmoe 
Hamenemm eMKOCTH B xonType naTgHxa HOHBOAHT K OTHOCHTOJIbH0 603ILMHM Hame-
Henwam maxogHoro cHrHana geTexTopa. BLEIOAHOil cHraaa geTexTopa 
Tpyeng H HanpammeTcH B HbucoHHoil HoHTyp gepe3 HaTOAHISCI HOBTOWITOJIL, 

rrro6TA Hoarum, He6onbufoe HincogHoe coupoTHHaeHHe. 
mo,rkeaH .3s,r2 352 COCTOHT II3 gEtyx OCHOBIEILI% cTpyxTypmnx anemen-

Tort: cbemnoro Tenao3ainnTnoro axpana n BnyTpeHnero garnma, noTopmil conep-
}MIT girBeTHHTeabllym aHadvarmy, Han nonaaaHo Ha dmr. 1. Pe3b6a 113%0AIITCH 

Ha TOHJI033IHHTHOM axpane, xoTopmit H3OagpOBaH OT rlyBCTBHIWILHOR gnacb-
parmsi. 3Ta noHcTpymmH HmeeT mmmmaabHym nedaopmargno gnad)parmm, BLI3M-

Baempo ygaHHenHem pe3b6m. TOILII033IIIHTHLIA axpaH 3ankingaeT gyecTrinTeabllym 
guadwarmy OT HOHBOHTHBHOTO H aygeHoro IIOTOKOB. OH oxaamgaeTcH 
BOAOR, upoxoHsTakeit •qope3 • Hopnyc. LlyncTHHTeabHaa gHacivarma COCTOHT 

II3 BHODIHerl H 13HyTpemmil JIaaCTHHOK, C0emiIHemurax HOpOTHHM cTepamem. Bola 
npoTexaeT memgy BTHMH unacTHHHamH, co3HaHaa gonomarreasHoe oxaamgenne. 
OTnepcTHH B Tenao3ammTnom axpaHe H coegmmTeamme gaHaarn axycTHgecxn 
paccgHTamn Taxlim o6paaoM, -gTo6m gaTgnx Shen pasHomepHym xapanTepH-
crimy oT 0 go 10 nog. Pe3oHaHcHan gacToTa AHa(DparNA cocTaBaHeT 01(0510 50 neq, 
T. e. HamHoro Hume, 'gem oamAaemme ‘IaCTOTEI npn HeycToilmboit pa6oTe. 3Ta 
gB01,11(11M cuoco6om oxnamgaemaa H 3amiankeHHan OT Terf.lIOBLI% HOTOHOB HoucTpyit- 

.Thaeononacnzomuue no.ae6auun aae.aenun npu heyanoanueoli pa6ome PVT 	131 

rma HBJIHeTCH IIoczaTcmio Rageauloti, Tr061,I uponniocToaTa Hau6onee ae6aa-
roupaaTumm oappaaiorgum yCJI0BHHM. 

llpH nepHonagaammil ycTaHoexe H3MepHTOJIbHOil cHcTemm «,llaitaa-rergao 
#gemogyammomunii» 63o11 clicTemm #,IlaaHa-refigai» Haxomaca B gynxTe ynpas- 
aemm 

OTHOCHTenbH0 631I3H0 K Aavuuty. COOTBOTCTBylOIIIIIII maxonHort cHraaa 
3Toro 6JJOKa HanpaannacH K geHTpaabHomy aanHcbmammemy o6opygosamuo, pac- 
noaomeHHomy B 300 .4t OT nykuvra yripaanerrau, HO 06u-slimy gsyxnpoBoimomy 

CD a r. 1. Aartax gaBneEnuf «Ourcacoa*, mogem, .3■12 352. 
a - B nom/A c6opice; 6 - B ocenom cenemm. 

oxpaumposaauomy ua6e3Io. 3a3emaeuue cucTemm nponaBoau.aocr. 
B ilarute, a ocraarmfau rlaCTb o6opygoBaHHH 6maa imommosana OT 3eMJIH. aTa cHeTema 11137IHJI3CE. yammeTeopHTeasHoil B 6o3bmeii rIaCTH Hccaenosannii. OCHOBHEIe TpyaHocTH 6Li3g CBH331111 C ocaa63eHHem BbICOKIIX 'IaCTOT BCJIOACTBIle emxocTH JIIIHHH H 3HecenHem aHHHeil mymox Ha aaHHHOM Ka6ene memgy 

IIyHXTOM yripas-aeHHH a aanHcbmaxamm o6opyaosumem. ilT06LI 1136emara 
3TH% HenocTaTxon HCHOJIh30133TE. npenmymecTsa HeHTpaaHaoHanHoro immeprneabHoro o6opygo-

BaHna, 63ox «gaiMa-refinat» 61.13 nepeuecell x nenTpaabHomy perucTpHpyionlemy 
o6opygoHamno. TpnaxcHaabmar Ka6e.ab (noaxcHaabilmii Ka6eab 'ulna RG8/U 
C g0110.111111Te.TIE.HLIM H3OJIIIIIHOHHISM axpanom, pacnonomermum cHapyam) npm-
memlaca memny naTgnxom H 6.30Rom «,L1aima-refmm» BmecTo noaxcHanbnoro 
ga6ean. El:um ycTaHoHaeHo, 'TO npH nplimeHeHHH noaRcHaabHoro Ra6e.un B Bin-
xomom cHrHaae 11031B.31110TCH 6HeHHH Ha 3HyH0max -qacTorax, HmeionkHe He6ona-
myb3 amnallTyny, scaeacTene ememeHHH Hecynmx panHogacTur memay Ra6eaHmH. 
JlygmaH 3argHTa B TpHaRcHaabHom ga6e.ae noHmeHaa OTHOIHOHHO cHrHana K mymy mageHHH 6oJIee gem 60 a6. B Tex caygaHx, norga npHmeHaeTcH Timm° owls 
Raman H3H Korna ;Amnia xa6eaH maaa, ygoBaemopHTeabHme peayamaTm namT 
H goaxcHanbable Ka6e3iI THna RG8/U Hair RG58/U. 

gaff 3aratcH Aamma npHmemmucb margwro(poH H ocrJHJJ3orpad) MHaaepa C HaTonHog Tpy6noil. T-laCTOTHISe xapaRrepHoTHRH o6oHx npH6opos sBIIHIOTCH ropH3oHmabnumH OT 0 AO 10 xeq. Ocrmaaorpadmgecnne nalmme BBJIHIOTCST OCHOBIIIIMH upH oupegeaeHHH nyabclipporgero narmemm B xamepe. MarxIITHa,T 
aeHra 06ecnegmmer HenpepimHyx) aarmcb gamma upll nposegemna HcHmramlit. ant Hamme MO/HHO IICHOJIb301331`1. B xagecme ,1{0 110.11Hell1111 H HaHRIAM 
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132 	 Cucniema uccmaoganua neycmoiinueozo copexus 

rpacjw Ha cnyaail ero maxoga as cTpon• ram:tam:a HOCTORTICTBOM aanacH Ha mar- 

MITHy10 neHTy HBITHeTCH BO3MOHCHOCTL maoroxpanwro HOBTOperifig xo7a HCHLI-

‘ITO H03BORHeT nposecTH aaCTOTHben HRH npyroil airman. 

ABTOMATIPIECKOE BLIBB1011A10IBEE YCTPO1CTBO 

14meetca neamil pan merogoa npetiparnewast xone6aanil Aasneinui B melt-

TptraeexHil TOK c Heim° arromaTanecitoro BISH.R10.1eHHH acnirryemoro ABEIraTenfl. 

Ana atoit watt coomeTcTnyton.kail anocrwiecumilt CHTHHR momeT 6mTB aanaceH 

B 3anomliaatcnnem yetpoliente, noTopoe HantoaaeTca H ocTaaaantamer gaaraTenb, 

aunt cHrHan B HaMHTH 6ygeT npetwortgea. lione6anaa MOH(HO 110ACMITaTh C HO-

MOIRb10 C‘lerIHKH '-laCTOT, noTopmil, amantoaaeT ABHTaTeRb npn AOCTIDKOHHH aapa-

Hee npe)nacanHoro 5:111C.Ra. BO3Momell Merog, npa KoTOpOM HamepaeTen 

orH6atorgaa xone6aHail H npH6op HtgantoaaeT gaaraTenb, norga or316atoncaa 

IIpeB3oYIAeT cooTHeTcTaytotgati yposenb. OCHOBHISMH nonomeagnma npH KOH-

crpyapoBamfim aaromaTnaecitoro amantoaatontero yeTpotictaa snnatoTca: a) RpH-

Tepail BMKR1051OHHH gOJIHWII npencTaannTb co6ok mepy BO3MORMOr0 Rol:spo(ge-

Hag gHaraTena; 6) nporkecc Ha6ntogemin gona(ea 6blzb 6hICTIMIM; B) ramottaa 

cTeneub HageautocTH pa6oTbl. 
AeiicTatte 3Toro HpH6opa ocHonbthaeTca Ha xwaTpone riaCTOTLI, ammarrygm 

H npogonaorreabHocta xone6aanii B xamepe cropaann. ECHH amnaliTyga II ocaoa-

Haft cTeneHb noBTopaeMocTn xone6aHHA 6onbme aapanee yeTanoaneamax MHHH-

manbHaIg BORYPIHH H 3TH 
ycnonlia coxpatunoTca s Teaeane aapaHee onpegeneH-

HOTO apemeHH, TO ganraTens BbIKA10,13eTCH awromarnaecna• AaanHaaTop COCTOHT 

113 HRTH oeHonabtx anemeHtoa: nonocoHoro ycHnlitena, KomnapaTopa Haupsme- 

• tInteapoaaarwit amannTygm, BocuptiHamaxonax 3ROMOHTOB gRaTeabHOCTII 

H aacToTis xone6azaft H HmantoaaTenn. 9nexrpH•ectma cxema gam Ha timar. 2. 
lioalainignent ycHnenna axogaoro ycHnntena Hamenaetca 3a caeT apargeHaa 

noTeHHHomeTpa. Tax nal{ amunntygamil Boenprummagouluit anemeaT pa6oTaeT 
npn nocToanaom ypOBHe, TO yeTatwaxa 3TOTO uoTeHInoMeTpa onpegenaet 

nopor amunliTygu• 11.1131HA yposeHb riopora yeTaHosammetea pasHum 20 ate 

axogHoro carHana. AAR cacTemm, ommarmoil :mune, no gas:team Homaaanmto 

aTa BeR1151HHa. COOTBOTCTByeT 1% OT nonnoil Homananbaoti DIKHRES gaTauxos 

no gas:leant° HRH 0,7 1,4 nelcat2 . IIpOCTegmag ogaonamnonmil yCHRHTORB 

coameeTao c (1 : 3)-rowbunatougam TpaHc43opmaTopom o6ecneaHaatoT Tpe6yemoe 

ycHnerme. gyBCTBHTeRbHOCTE. BKOAHOit Herm, Bantottan amunaTygablil nocupa-

Hamm:gait' anemear, .nento onpegenaeTen c nomommo renepaTopa. 
Bbuogaoe Hanpaawane rerwpaTopa yeTaaaanalweTca npH nomorga naaena 

c twaTponbao-HmepHtenbabann npa6opama go onpegenearwro 3aaaeana, 11oac13- 
cinumear yen:walla ycnnaTena perynnpyeTca ;:ko Tex Hop, nona HagintaTop c two-
Hoaoft namnoil noitaateT, nopor amruniTygm Tonbito nepertgen. Tan Kan 

npa ATOM npumeasteTca Heaamicamblii axogHoil itostyp, TO BXOR aHanHaapyangeit 

cacTemm upa nom noHTpoJIe He paccTpannweTca. 
Ana o6ecneaeHHa nopmanhHoit pa6oTta aHantwaTopa Heo6x0gama abicoxo-

-
aacToTaan cialnbtpaHast axogHoro carnana. Ilepexognme nponecem, noropme 
"minor mecTo :apt' nonbeme gaaneatta B xamepe cropanan ganraTena, nmetoT AOcTa-

T0g110 at:aconite sHaaeana ammaTyn• 3ToT HMIly.REC uptt 3anycxe moawT nape-

110J1FraTb yCHRHTeRb H BhIKR1O'lHTE,  npa6opm na Heexonbao cexyag• DOOKTHB-

HOCTb 4)HRT,TpalkHH axogaoro cHrHana gemoHeTpapyeTea Ha cintr. 3. IlpH noerrpoe-

HMI 3TH% apHinix npegnonaraerca, zITO yaenHaenHe gaaneHaa rasa B xamepe 
cropaaaa nponexogHT no ancuoaermaansHomy 3anoHy, T. e. Ran (1 — e-ht), 

H nplimeasteTea BToporo nopagna, amen:mail xpwrHaectwe 3aTyxaHHe, 

aTo6m ymeabinnTs Hanansamit HMHyRbC• BbrxogHoti carnan 43ant,Tpa npegeTaa-

nail B 3aBHCHMOCTH OT HopmannaosaHaoro apemetra T/23t Aga pa3RYPIHEI% 3Ha-

=fermi' 6e3pa3mepaoii BeRHrIHHbI fT (rge T — 
:yawl npn aanycxe, B TeneHHe 

xoroporo gars:warm rasa B xamepe ao3pacTaeT OT 0 AO 63% OT Homtmana, a f — 
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134 	 B. Cucine.ma uceneaocianua neyernorinueozo eopenun 

rpanwnHaH nacToTa clnantapa). Jlerxo monwo HHueTs, -sTO Ana mo6oro 31WleHH11 

fT merree 5 monteT HMeTb mecTo HacbuneHHe nyacTakrrenbHoro ycnnwreng. B cay-

Rae ecnu Aaszeime nogradmawrcH B 'rename 25 at cen, 3T0 3HaneHHe cooTHeTcTayer 

clilinaTpy c f = 200 Oi.k. T-ITo6m peraHTB wry aanany, B DTOM RoaType HpliMeHHJIIICb 

Asa. lanumpa HepxHnx nacToT c f = 200 aq, o6a C 60nbuIHM areeHaaaHem 

111131111X qaCTOT, neM ItTIJIbTp wroporo nopHuria, onHcaHamil Bblme. BO3M07KHO, 

4:11 B r. 3. 13.11HAHHe apemeun 
noemmeenta gaaaemaa raaa 
icamepe eropaemm B clannwrpa 
as Irepexouripo uynscarono 

HX0AHOPO CHrHa3H 
K yeuawremo. 

T 
27r 

2 T 	3T  
27r 

Bpemo,cen 

271.  2w 

'ITO BO MHOITIX capiaHx HeeneuosanHA ouHH cionwrp monceT onaaaTbcH 

A11/1 ymenbraenua ypoinia 13b1C0110qaCTOTHIAX rnymox B yennmene nepe-

meHnoro Tona HpHmeHmac II AOIIOnMITeTbHaIfi t 1Hn tap, OTCeHBaiorikat '40.CTOTII 60nee 

5 1£2lf. 11pn onpeuenerum amunHTygm upHmeruinca Tpurrepamil KomnapaTop HanpH-
ncennH 111mHuTa. 9TO yeTpoiiemo onacano B pa6oTe [2]. Rorja amrunnyua BX0A-

Roro cHrHana npeHoexouHT npeuenbuyio Hempurny, TO anexTpHneexHii TOM nepe-

KRIOrlaeTefi HOrITH MrHOBeHHO CO wropoil namnin Ha nepHyto. ECJIH BICOJIHOff cHrHan 

naHaeT Hecnonbno Hilwte yeTaHonnenHoro ypoHnH nanpymeHHH, TO TOM nepexmo-

=lama o6paTno B lianansHoe cocToarme. 3TOT rnurepe3lic B noHType IllmmuTa 

1103BOJIHeT H36erHyrb BoamoncHme none6annH. Taxrim o6pa3om, ecnn THHOBOO 

ananeHHe HanpHnterEHH Hxounbax xone6anxii npeHoexonHT uoporonoe 3HaneHme, 
TO 31011BIDIeTCH ceprm HecummeTpwaHmx npHmoyroabHmx BOJIH, Hmelouknx Taxyro 

Hte ‘racToTy, xax H HxouHoit cHrHan. 
Bmxonnoil cHrHan amnanTynHoro aocnprummalorgero anemenTa uHcInDepea-

rkupyeTcH H o6pa3yeT IIMElyabC11, noTopme onmpaloT myabTHHH6paTop C OAHHM 

yeToiruusinm nonomenHem. liancumit Hmuynbc nepeRnionaeT TOM OT BTOpOTI namum 

nepHoil; uocne HexoTopoii 3anepnum TOM HonparnaercH x nepaonvianbHomy 

COCTOHHHIO. ANSI o6ecneqeHHH brmaxoomHoil pa3pHuHoil Herm Ana noHuencaTopa, 
oupenensuonkero HacTpoixy no Hpementr, uplimeHHeTcH THpaTpoRnmil TpHrrep. 

ECJIH qacToTa nowropeHHH BX0WHIAX HmnyabcoH mune xpnTwneexott 

myabTHHH6paTop Hantikbuli pa3 6yueT HMeTb Aocrarwa.Hoe KOJIHrIeCTBO HpemeHH AJIH 

n03HpankenaH B nepHoHarransHoe COCTOHHHe. ECJIH ice nacToTa nosTopenma Bane 

xpuTHuecnoift benwranm, TO myabTHHH6paTop nepewmonaeTcH paHee norrua ape-
mean 3anepnucH H Hanorna He Ho3HparRaeTcH B nepHoHananbHoe COCTOHHHe. 

3TOT HocnpmEnamaxwmft anemeHT pa3pemaeT rIaCTOTIil C TOrIHOCTMO TAO 2%• 

OH HamepHeT TOJIbRO OCHOBHy10  nacToTy cHrHana H He 6ygeT pa6oTaTb Ha rap-

mommax muxe xpurrinecROci naCTOTE. 
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Buxouttasi Herb nacToTnoro Hocnimmumaloutero anemelna coennHeHa IIO 110- 

 CTOHHHOMy Toxy.c Tplirrepom HocnpHHHmaxnuero anemeHTa IIpOWOJDRIITelIbHOCTH 

Hpemena, myabitn3H6paTopom C OgIBEIM yeToliwonnm, LEOROKOHHeM. B Tenesne 
HpemeHH, KorJa nacToTHmit HoenpHimmaJormaii anemear naxouHTex B nepaosa-
ganbHom COC TOHHHH, BOCITHEIHMDIOHIHR anemeHT npouonnarTensHoczn HpemeHu 
(1)111CCI4p0BaH B '11yCKOBOM nononcebum. IcorAa rIaCTOTHIAR HocnpnummalorxHil 
anemeHT nepexabinaeTen BO BTopoe COCTOHHIle, BIIKJI10113eTCH 31 HaqM-

HaeTcw oTcneT HpemeHH stagepnaur m0il0cTa6HabHoro mynbTHHH6paTopa npo- 
,n0JDRIITenbHOCTI4 apemeHH. 

EenH tracToTHEafr socupiummatoundi anemeHT OCTaeTCJI BO BTopoM COCTO$i- 

HMH 

 

B TeneHne 3a)aHHOrO Hpemeau, TO mynwrHHH6paTop 11p0WOJI3EHTeWbHOCTH 

HpemeHH H3MeHHT COCTOHHIle H sanpeT ce6H B ATOM COCTOHHHH. 9TO nencTxue 
3anyexaeT oTxmonarornee yeTpoiicTito A 3ancHraeT Ha naHenH namny onunonerum. 
CHrnan ontaxoneHHH intalonaeT Asa anexTpomarnnTamx HbutnionaTenH, pacno-
.110HieHHI,LX B ai3apHimom &none CHCTeMbI uwerraTeng, RoTopmft asTomaTwneam 
abrxmonaer paxemnaii AHHraTenb. IlepewmonaTenn co6paHm B aHne momunexToH 
J1J111 110BLIIIIeHHII naneaumeTH. TpeTHrt iepexmonaTenb npHmenHeTcH uJIH Blm-
=lemur perHeTpaniall omnoneHHH Ha ocHunnorpacimineexpo 3anHcb. Bpema cpa-
6arbmaman Beal exemm nepexmonaTeneft menee 1 xcen, 1.10 HaMHoro meHbine 
Hpemenli, Tpe6yeMoro AH11 omuoneHuff nunraTena. 

Baum Hp1IBOWPITCH HexoTopme xapakTepficTnEH wok' cMcTeMbI. 
1. BaexTpwlecnaH HHTepnpeTarruH Hasnenlla B oTHomeHHH amunnTyula, 

OCHOBH011 ‘laCTOT131 11 11pC10.1151111TeWbHOCTH.HO TITH TaKag ace, Ran H HHayanbsaa 
HHTepnpeTan,HH. BWKHOCTI, paninnbunx yeTagoBox FIBWHeTCH arresHunoia. 

2. CHeTema Ho3npaukaeTcn B HexouHoe nonontenHe, ecaH 3HanernaH napa-
meTpoH HHasHoTen HenocTaTurnunm11, 'ITO6bI IIpeBLICHTI' aapaHee yeTaHownemnae 
ypOBHH. 3Ta OCO6eHHOCTI, 51BWHeTCH Cy11.10CTBeHHOil 31pH Hceneuosawart ynap-
Horo Ho36ynigenna HeyeTotirautocTH, ItorAa B Te'IeHHe Kopontoro IICHEITDHH51  

upHxnaumnaeTcH HeCROJIBKO HMILTILCOB. 

3. Cxemm upocTm. Homo -nail rafTaHne npH6opa, B cxeme Tpe6yeTcH TOJIbK0 

CeMb HaRyymbunx namn. Bee germ fIBWHIOTCH HpOCTIAMII. 9TO exammeTcH B HOBbI-

DIeHMH Ha)eHIHOCTH, 'ITO BecbMa Imam° Awn HpH6opos, C nomorubio noTopmx 
o6ecnenlinaeTcH coxparmocTb uopontx yczpoticTa. 

4. HpHmermeTcH upocTaa rpanymposonnaH CHCTeMa, Tax 'ITO nannentareme 
onepaglin no seem Tpem napaMeTpaM moryT 6mTb nponeperm B TwgenHe 1-2 Aux. 
3TO 06CTOJITeabCTBO yaearrunneT .yHepermocTb B MX Hannemaxneft pa6oTe. 

5. IlpH HcenegoaaHHH ygapHoro Ho36yncuenria uocTHraeTcH 6tacTpaH Roan-
geeTHermaH nixDopmarum 	onpenenenruo Homepa nmnynbca, fanaHamnero 

'BbIHJ110,1eHlie. 

Cneroulnixanmx npH6opa npliBeHena }mice. HapameTpm Hm6pamn npo03- 
B0.111.HO, uTo6br ynOBWeTBOMITT, 60J1b1IIHHCTBO Tpe6oHaHnit K HcnraTanwam manbuc 
gimraTeneti (meHee 4,5 m TAM), II OHM moryT 6bITb ;lento HameHeHm, eenH BTO 

noTpe6yeTcH Ana cnenHanbarnx Hcenenoaanliff. B o6akem 60nbrnfie umaraTeam 

6yuyT IIpMBOAMTb K nponopnHonansHomy CHH/ReHHIO 'IaCTOT. 

AluiluMaarmaaft.amuanryulimil uopor, AW . . . 	
 20 (Eutaw:toe aaaaeaue) 

Ppm:urn:ma qacrTa 41Hnapa Berawax aacpyr, l 
	

200 
nacTommit nopor, elf 	

 
600+2000 (5 eTyneaeil) 

IlinmoniimTenElocTi. Icone6aauft (aa6paao gem- 
um), 44cex 	

 
10-200 (aepea 'maculae 10 Awn) 
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1013mepHrenwiag annaparypa Ansi mccneplosamig 
geneHmg *HeycrorvimBoro ropeHrig 

F. Peticcuz, T. Anoiceityc 

B pa6oTe onnemealown eaemenrm namepliTein,noro o6opygoeaunn H MOTOBM, npnme-
anemia cornacno uporpamfe nceneaosannii neycTofeineoro ropenna B Annerancaoft 6an-
RHCTEtrieCROit na6oparropnn. Tpe6oBaang nporpammbi &anis ntecnuimn B TOM ornosnennn, 'ITO namepeane qaCTOTM H amnanxygist BiaconogacroTimm none6annii aaeneman cnerkoeaao eamon-HHTb Becbma ne6naronpnErnoii o6cTanoane, coagarmemoit paaerabin genraTenem, a 3aTem 9TH none6anna nonnona 61,1Tb nal:team' B (Dynarcan BpeMeRa a anannauponanu. 

C nomonn:sio oxnantaaemuc BOO TOH3OMOTpR,IOCHHX namincon aaanennn B BISCORO-exopocuroil aannen as marinrrnylo nes:ay MOSICHO &ago 344eHmsgo ofinapyncnnan. a pernmpn-posari. Rone6annn naenenna IIpH 'sacToTax 6onee xiesa 40 Nazi, npa ATOM orpaturanearonkans 
o6cronTenLernom onaaanacx, annampiecnan xapanTepncTruca gavutna. tlacrorrnal ananna nponaBoannen npn HOMOTITH anenTrargecaoro KnorocpnalsTponoro H marrarrocTprnuntonnoro 
crepnmesoro anannaaTopoe; nocaexamil onaaanca ana‘inTenbuo 6onee coeepinemmisa B onio- n-mann pa3penialonketi cnoco6nocrsa ,IacTor, npegeraenernan nanaux H apemerm, aaTpaeennoro ananna. 

as 
gammelimite Tpe6onannn nporpammhi no rfarleinno neyvroirgnaoro ropeann yaanusalor 

npononntalOILMOCJI 3aBHCHMOCTL nporpecca B axon 06)13CDT OT COB0pIlIelICTBOBBHHR Hamepli-Tenanoil annapaTypm. 

BBEAEHHE 

J. 	gaHnorr pa6oTra H3nHeTcH ommaHHe H3mepHTenr,Holi armapaTypax, npH- 
meHeHHoii B AnneraHcRoil 6anancTrugecRoft na6opaTopHH HpH 113yHeBlIHHeycTotr-
qHHoro roperarll B paHeTmax gmtraTenHx Trsepgoro TOHRHBa. 06brrnio npo5nemm 
ropeHHH rryncgm HnateHepy, cnen;HanicTy IIO HamepliTeahHori Texiance, Tax ate 
Han H npo6nemm H3mepHrenaHoil TexHHHH B 6onbramicute carraes HecHoilczneHnm 
cnenHanHcTam IIO 6analicTHRe. Komnnertc HonpocoH, C HoTopmmil RocHenno conpn-
HacaercH HacToHrgaH pa6oTa, Tpe6yeT Tecnort C1351311Meacgy 9THMH cuenHanHcTamH H xoponrero 3HaH1111 HM11 COOTBeTCTBylOHIHX o6nacTeit HCCReROBaHHH. 3Ta CEIH31› ay-Tine mem o6TorcHsreTcH EpaTimm ornicanHem SIBReH1451 HeycToiburnoro ropeHHH. 

HeycroligHBoe ropeune THepgmx TOHRHB SIBBHeTCH neHopmanbamm peanamom 
ropertHa H Himatraer Asa pa3amnikur no xapaHTepy xnacca Honernaft — xone-
6aTenhHoe H HepasHomepHoe roperme. 06hunio crnaaroT, HTO Hone6aTeaLHoe rope-
HMO SIBRIleTC51 peayavraTom HaaHmogeficTHHH Ho3mynkenailt gm:law:um HnyTpH 
Hamepm croparam gaHraTenH c roperrnem THewroro Torun:ma. YcTanonneHo, HTG nepHogHgecnrte H3meHeHHH gaHneancr B xamepe cropaaaa cHHaaHm c Ho36ymge-
Hnem artycnurecimx mog xone6aHHit HayTpnriamepHoir raaoHort HOJIOCTM, B CBH3H C 3THM cam nponece ropeHHH monieT paccmaTpHHaThcH B Tecnoil 3aBBCHMOCTII OT anycTrurecHllx nsnerrnii. IlomiTne HepanHomepHoro ropeHHH HicaroaeT HecTa-
614.31:aloe pa3nomerrHe THepgoro Tonarnsa B ycnornInx Hone6annfr oHpyntaronlerr 
cperkm. YCTaHOBIleHO, tiro HeperynHpHme apayarom onpegenwor H3MeHeHHe 
cpegHero gaHneHHH IIo BpeMeHH B Hamepe cropaHnH paHeTHoro gitHraTenn 
BO BpeMa pa6oTar. C ileycToitrifinum ropeullem HnepHare cTarmarynlicr, erge B Ha- 
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gaze HTopoti mHposofi BOrillbI, HO AO TeX II0p, 110Ha He HOHBHRaCI. BbICOKOHaCTOT-
Haa  aunapaTypa, cyrnecutenamii nporpecc B nounmaHHH 3TOAIIp0- 
6ReMEI He 6mn gocTHrHyT. IlepHoe TeopeurrecHoe o6ocHonaHHe HeyczoilarmocTH 
roperam, npegnoncenHoe rpagom [I], npencTaHnHno co6oft nonurHy aHannTn-
qecicH HortaaaTa H oamoamoe H3alimo1eficTane mentgy clanyHTyarnurma gannensH 
raaa H rOpelBleM TBepH01. 0 TOTIRITha HRH HpeRCHa3aTb 110Heper1111,1e altyCTMleCICHe 
BOHM HaH HaH6ORee BepORTHO Cy1HeCTBy1011kHe HpH HeCTa611.31.110M rOpeHHH. CMHT 

IllnpeHrep [2] HyTem npHmeneHHH HmcoxogacToTHon HamepHrenr.Hoti annapa-
Typm annepHmeHTaahno noxaaann, 'TO 3TH HeHOpMaRbHOCTII rOpeHHH maga 
geficTHHTensno crumaHm C BLICOHOHaCTOTHLIMH HOZe6aHIIHMH HaBReHI1/1 H 'ITO OHM 
COOTBeTCTByJOT altyCTIPleCICHM HORe6aHIIHM 11011epeHHOil BOHM B ra30BOM 06'beMe 
HaMepbI cropaHHH. 3a BTHMH pa6oTamll nocnegoBano mHoro gpyrnx TeopeTn- 
trecxnx H axcnepHmeETaammx ncc.negoBaHaii, RoTopme ycosepnreHcmortanH 
H paCHIHp11.11H CBeHeHHH 0 HeyCTOAHRBOM rOpeHHH a H HaCT0111HeMy BpeMeHH 

Raall HpHeMReMbIe HpeACTaBlIeHHH 0 MeXaH143Me aroro HB.ReHHH. Pe3yRI,TaTEI 
3TH% HCCHeROBaB1111 negamo 6131.1114 06061HeHL1 B pa6oTe 	Bxnag, HHecerunrit 
B 3TO Reno 6onee cosepnreHnoit H3meprtTenhHoti TexHintofr, Hens3H Rego-
onearrn. 

K HamepHTenbHoil annapaType, nplimennemoii B 3TH% HccaegoBaHHHx, 
uperpHsnaroTcH acecTHHe Tpe6oHaHHH, HcxogH Ha czegyrornmx rnaHHeiimix 
coo6pancener. 

1. Bo-nepHmx, mil o6HapymeHHH xone6anilii garTHE ganneHHH gornxeH 
11MeTb BEICOICHe C06CTBeHHbIe HaCTOTLI. OH )40.117Hell B TerIeHBe AIIHTeRbH0r0 Bpe - 
MeHH BISHOCIITE. He6RaTOHNFITH1.10 yCROBHFI: Ha CTaIIHOHapHOM peHmme pa60Tm 
TemuepaTypy rasa B Hamepe cropaHHH onono 2000 3500° C, nepexog- 
Hare nepHogm c Hellopmanbammn 3HaHeHHHMH ygenbamx Tem-roam( noTortoB 
npn xone6arenEHom peamme pa6orm H 6onmulle mexammecxlie ycHnHH rrpH Hepan- 
HomepHom ropernm. C TOHHH 3peHILFI BKOHOMHH CpeACTB 11 aCIHIJeKTI3BHOCTH  IIpo- 
BeAeHHH pa6oT no nporpamme HcHmTaHHii i_kaVIHR gOBHCOH HmgepnamaTs 9TH 
yCJTOBaa H npH IIOBTOpHLIX HCHLITaHHHX. 

2. CncTema perncrparrxu Hone6aHHil gonama Hmem parmomepHyro HaCTOT-
Hy10 XapaliTepHCTHHy Bo mem gnana3oHe HamepHemmx HaCTOT. OHa gonna:fa aanH CLIBaTb H TOHHO BOCI1p0H3BOHIITb Hpe3131.1HaRHO C.110}10111e 6racTponpoTexarourge 
nepexogame nponeccm. 3anncaRnaH Hr4opmanHH gonnma Hit:Hogan, riacToThr 

amnaHrygm 11MelOTHEIXCH BmccacomacTorEmix none6aHfirt, a Tamite o6wrame 
criegemin o6 H3meHeHHHx cpegHero gaBaeroall no HpemenH B Hamepe paxemoro 
gmaraTenH. flocHonmq maHcHmanbHme qacToTm a aM11.111ITTAIS Hone6aErHil Henb3H 
oneHaTb Ao Hp0BeHeHHH 3HCHepHMelITOB, meTogima Hamepeallik i_konnma upegycma-
TpHHaTb raparmliponaHayro munch BTHX HapaMeTpOB B 111Hp0HHX HHTepBaRaX Ha 
HameaermR. 

3. 47111 linTepupeTanHH Hone6aTenr.Horo H nepaHHomepHoro pennamos 
ropeHHH 3anncamme cHegeHHH gonnand ananH3HportamcH TartHm o6paaoM, 
,n,o6m gm" xamgoro momeaTa Hpemenx B Tegeime HnHaa ropenrm magic) 6mno 
nerHo 011peReRSITT3 HaCTOMI H COOTBeTCTBylODBle HM aMHJIHTyR;b1. Kpome TOr0, 
IIOCRORbIty Hp0B0,7411TCH 60.11bDIOe HORIPleCTBO IICHLITaHHCI, aHaT1113Hpy101HaH anna- 
paTypa gonHora o6ecnegHTL o6pa6oTHy gaHHJAX IIpH MHHIIMaRIAMIX aaTpaTax 
BpeMeHH M can, 6e3 noTepH HarrecTHa. 

113MEPHTEJIMIAll AHHAPATYPA 

TeopemmecHH npegurnaHemme K HamepHTeamiort aunapaType Tpe6oBaHHH 
HBRHIOTCH B 113BeCTI10/1 HaCTH HplleMReMbIMH, H MHOTHe H3 MIX B HacTom:Reb 
Bp0M51 HpHMeHHIOTCH yeTaHOBHBILIeRCH HpaHTHHOCI. OAHalt0 Ha upaRnme TracTo 
110.11b3y1OTCH HeM-TO HOMHp0MIICCHLIM MeHCRy TeM, "TO Tpe6yeTCH, COrRaCHO 
nporpamme pa6oT, H TeM, 'TO 1I03BORHeT HaTIFIHHafl annapaTypa a MaTepHaRBHBIe 
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H r. 2. cDoTorpaclgul yeTaHoracli 
pisi cza.upiecgax neniaTaggil. 

A—aaTTaan aaxaexxx. 
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Bo3moHtHocTH. BaoH-cxema HamepHTensHoil cHcTemm, HoTopaa 6maa co3nana, 
.n.o6m MOBJ1eTB0pHTb DTH Tpe6oHaHHH, npencTaHnena Ha timr. 1. 

1 2 3 4 5 

•-•-111. 1■•••• 1 3 4 5 

9 	• 

6 7 8 

10 11 12 

CD 11 r. 1. Bnog-cxema pergcTplippoigeil cgcTembi gag gccaeikoBagua geycT0ctaimocT0 ropeggg. 
1 — aaroax oHopaya*, moaenb 107; 2 — ?doom; 3 — yconaTeno nocTommoro Toxa olixa-Tema; 
4 — axyxaymaoe ocomnaorpacb; 5 — 6aanacraHecHaa 6apa6armaa dxyroxamepa; 6 — caaxpoaaaa- 
goo manorraon neaTu; 7 — OCIVIROCICOII OTeRTI3011HEC*, THU 502; 8 — 35-mannamerpoaaa onexosaag 
xamepa; 9 — maranToc9ox oMmmeanonac — Xoxayeria», cepaa 3190; 10 — reaepaTop ynpaanfooraero 

Toxa; 11 — Onie141111( apemeaa; 12 — o6paOorxa xxxonneaxa. 

Jamnunu aaartenua 

Ana Hamepernm gaHneHHH B AnneraHcHort 6a1nHcmgecHoil na6opaTopHE 
HpHMOHHJICH pHH HaT‘THHos conpoTHH.rfeHHH TernomeTpkriecHoro THna. Bonee 
parmlle pa6oTm &Anil HpoHeneHm c garuntamH, y HoTopmx coemnatTenaHme 
HaHainI 6binH aanonHerm RonclicTeHTHoit cmaaHoil C guano 3aBAHTEITh r3THoTHHTenb-
lime anemeHrm OT ropagero rasa. TaHHe naTgHHH npH HCIMITaHlIFIX oHaaanHcb 
HenpHrogghimn Ana BLICOHOrIaCTOTHLIX H3mepeHHil. Rance eCJIII OCHOBHOR 3nemeHT 
gargHHa o63IagaeT Hmcoliort peaoHaHcHoii gacToToiii, To :Ruposoft noncomHHH-
TeasHmii HaHan yxygniaeT riacToTHym xapaHTepEcTllity go TaRoil cTeneHH, 11TO 

HrrtopmarkHH oHaamBaeTcH manoneanoil. B HononHealle H cHnutomy ocaa6neHmo 
BbICOICHX r1aCTOT H pyre xapaHTepncTiutH MaCJIHHOTO Hanana 61131 B CylIcHOCTH 

nellagentam, TaH KBH clmmrlecHlle cBoticTsa HoHcHcTeHTHoil CMa3HH H3MeHHIOTCH 

C TemnepaTypoft H oHa MaCTIPTHO ILHaBHTCH H yHOCHTCH C ramnam HOTOHOM. B03- 

MOH(BbIe nyampbx11 Hoagyxa B HowoBom Ranane erne 6onmue yCJIOHCHHIOT H0310- 

;Ream. Tomcat° nplimelleHne HaT,THHos c Hominsim oxnaatgeHrtem 6mno npfneram 
OTBeTOM Ha 3TOT Bonpoc. 

Aar=111H, HoTopmil HaHonen 6mn Hm6paH H HoTopmft COOTBeTCTBOBaJI 60J1b-

BIIIHCTBy Tpe6oHalmril, 6b171 113POTOBJ1eH CImpmoil talopHyn HOHTp0.11C)), mogen3 107. 
3TOT THH HarTIMa. [41 nmeeT c3H3arame meatgy co6oil RpHHommeiftHylo HHaclwarmy 
H ,netDopmHpyionmoca Tpy6Hy C Ten303nemeHTom. BHyTpeHHHH 'rlaCTb nHasDparmm 
oxnantgaeTcH Hogoff. Pe3oHaHcHaH riacToTa upH6opa pama npHmepHo 35 nay. 
OH HmeeT cna6oe 3aTyxaHHe H ripHrogeH Him upononnu2Ten3Hoii pa6ona npH Tem-
nepaType 2800° C. ,likaTrIHHIL BIlariane yeTaHaBaHHanHcb B ronomte Hamepm cro-
paHHH npH pacnonomerom nHacDparmm nepneugHxyaHpHo R nponon3Hoil OCH 

AsHraTenH. Allacivarma pacnonaranach aanognlino c HayTpeuHeit cTeHRoil  

gamepm cropaHng, Tag Raiz aRcneponeHT noHa3an, ‘1TO game manaa HO/10CM 

nepen gHacDparmoil cHa3mHaeTcH He6naronpHHTHo Ha noRaaammx garamta. 
Bcaegcume HecosepureacTHa HOHCTpyHAHH Havillita C BOASIRLIM oxnaatgaionntm 
yeTpoilcTsom OH Hee ate 6mn HeyAosneTHopuTenbusim. ,LkaTqH3 He runepHtman 
znabrnax mexammecHnx Harpy3oR, HoTo-
pme BO3HHIca.11H npH HeycTormthom rope- 

IlospentgenHe HMO gaymH nyTamH. 
BH6parnma npHsonium x paappnewno 
mxonHoro yeTpoticTsa Honononsonsua,Hx Tpy-
6oR B6RH3H Ropnyca Hargiuta H oTnamm-
BanH TaTencen3Hmil pawsem BaeHTponposog-
EH. Torga ycTaHointa gag CTaTHrIeCHIIX 

gcnbrrannii &Ana nepeo6opyAoHana Tam, 
aTO nepenuxii RoHen Hamepm gnHraTena 
aagpenagacg Ha maccHHHom CTalIbHOM 

OCHOBaHHH. AaVIHKH 6b1/IH ycTaHoHneHm 
Ha maccx BHOM CTaiIbHOM OCHOBaHHH H 

HanpaszeHm nepneHAHRynHpHo 	npo:  

nonbuoil OCH gmaraTena. IlpH nomonw 
OTOPO ycTpoiicTsa 6bIJIH CMFIrrIeHLI mexa-
HHmecHHe 3H6pagrm, H gargillt pa6oTan 
Bechma ynoHneTsopmenbao. AononHHTenb-
Hmm upeHmyinecTsom 6mno TO o6cToH-
TenbCTBO, 'TO Tenepb He 6mno Heo6- 
X0AHMOCTH CHI1MaTb nocze Rantgoro HCHLI-

TaHHH naTqHR, a TaRaze csaaamme C HHM 

1111H1I uoggoga BOMA H 3neHTponposonRy. 
ictioTorpacima ycTaHOBHH gag cTaTirriecHllx 
ncnuTaHHil (BHJ110.1a11 AaTHIIHH gagaeggg) 
noHaaaHa Ha cDnr. 2. (MaccH3Hoe ocHo-
BaHHe TaHnte munorieno B pa3semnpo 
Eamepy cropaHHH.) 

Ycmpolicmaa oAlt 3anucu 

3anucb npu nomoucu s6onumpag5upoeanun 

Brzaxon yCHJIHTe.11H HOCTOHHHOr0 Toita 
upncoenknourcH H ggyxaygeHomy ocnna-
zocgony, agpaH HoToporol oTorpacimpo-
Haacg npH nomonw 6analleTH‘TecHort Ra-
Tyme4Hoii (DoToRamepm. Ilonycaemmil can- 

upegcTaHnHeT 3aBHCHMOCTb cpenHero 
naHneHHH OT HpemenH H HanontenHoro Ha 3Ty 
cocTaHninoumo naHneHHH. 

Kone6aHHH gamearta TaH/ge BOCIWOH3BOAHTCH Ha ggyxaygeHom OCII1JIJ10- 

 citone, cHa6HteHHom 316o HmcoRocRopocTHoii Hamepoit C nneHHoff, HmelonAeil 
plliry 35 mac, aH6o Rameport «IlonapoH,74 JleH,71». XapaxTepHme 3anncn upeHcTam-
nerim Ha (li)Hr. 3. 3anncb, npormegeHHaH Ha nnenogno6 Ramepe, 6mna Huonne 
HpHrogEoft gag 113ygeHHH Hechma 6mcTpmx Rone6aHHil, nonpletnnax Ha ocrkHa-
zorpatDe, a TaHnte e:popm Bona. llyTem cpartHeHHH inaxoglimx HanpaHtemiii gsys 
garn4Hos gaHneHHH Ha ocnHanorpadoe MOHCHO onpeHennT3 acDcDeRT pacnonoweHHH 

gargHHa. 3TOT cnoco6 1103B0J111eT BbIHBHTb OCO6eHHOCTH pa3J1HgHbIX MOJT H0.110 -  

6aHnii. rpagygpogga no amnaliTyge noayggeTcH no el-In:may, nogagaemomy 
Ha yeTpolicTrio gag 3anHcH Ha manamHylo nnerucy, RoTopoe 6ynoT paccmaTpH-
BaTbell mum. 

cocTanamionkylo Rone6aTen3Hy33 
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3anucb ma maasummyso mammy 

lipegHapHTeamma pa6oTa 6maa nposegella c maranT4oHom «Amnexe# 
c npHmeHeHHem amnia mmplmoli 6,25JHM npH maxcHmaahHon cxopocTH gimmeHrgl 
aeHTLI 38 catIcen. 3Ta CHCTeMa mmeeT caegylomme HegocTaTim. IlpoTsum:mime 
.71eHTS1 npll HOMOIRH xaTynum HBAHOTCH ageHh Tp0M03AHHM, H mmxponHaaalm 
c 6aamicumemmii cDoToxamepoit nonTH neaoamonma. RpOMe Toro, nacToTaaa 
xapanTepneTnna oxaaaaach orparameHHoii H HacDopmannw monmo aainicaTh 
TO.TILHO no gaym KaHaaiaM. OgHalm cHanaae nmeacH B pacnopnweram nom 

BTOT meTog MarHHTHOri 3DIIHCH, noaTomy Ulan cgeaaHm HOHMTHH noaymTh DTHM 

meTogom aynmyw BO3MOHMTO HHciaopmanmo. CHcTema 6maa mogncfnumposana 
Taimm o6pa3om, nTo marHHTHaa .neHTa npoTxrnHaaach B e:popme neTaH, a aaex-
Tpnnecican germ yriparmeHHH 'tamaleHa Tax, ‘ITO mycbTa Begymeil OCH H peae 

3DHHCH npmitommoch B AefICTBHO .113TOMDTIPTeCHH IIOCKIACTBOM peace B DHOHTPH-

‘leutoti nem' ynpaHaeHHH mem yeTpoilcrca. HpoTarHsamie HeHTM B "Inge HeTHH 

HMeeT gorwaHHTemmoe IIpeHMyUJeCTBO, Tax nal" He Tpe6yeTcn nepemoTim H aeHTY 
MOHCHO nponycTHTh IIOBTOpHO gaff 4aCTOTHOPO aHaaHaa. B HOHenHOM cneTe nonY-

-qaeTcH aHanlireahHan aHOHOMBH BpeMeHH. C aTIIMH HameaeHHnmH annapaTypa 
ftoymmHoHnpocaaa M10.11He ygocaeThopHTemmo, HO ocTammaa meaaTh aynuern,  

am:man-tee cosepmeHcmcmaHne CHCITMES HpHBeHO K npHo6peTanno aanlichmalo -

mero o6opygoaaHHH, iymecTBylDlLero B HacTonnwe spa'. 
B nocaegHee Hpemn Ann aanHcn Ha marmiTnyio amiTy H BocuponaaegeHH51 

 c Hee npllmmuleTcH cHcTema «MHHHeanoanc — XoHllyeaa», cepHH 3190. 3Ta 
cHcTema Hp0H3BOAHT sanHch HM:popmanlm no neThipHagnaTH RaHaaam Ha aesTy 
laRPHHora 25 amt. HmeeTcH BO3MOHMOCTI..ApHmoR aanHcH Mill 3DIICH C ilaCTOT-

Hog  06mnHo nplimeimeTcH TOJIbKO npaman aanHch, Tax Kal nac-
ToTHaH xapaxTepncTHxa xanaaoH npu nacToTHoil mogyagnint orpaHncena 
10 nay. CHCTOMD HpoTnHCxw "leans cgeaana Ann HOT.T1H MDTHHTHOff JieHTbl J11060f1 

 AHHHIS OT 1,5 go 30.6. JleHTonpopmandi mexannam HMeeT mecTh pa6oqax cxopo-
cTeft B gllanaaolle OT 75 go 1500.ata6Icen. MaxcumaahHoe pa6onee hpemH npn  Han-

6onbmHx ocopocTnx gaHmeHH11 aeHTm pacHo 20 ceis, HoTopmx 6oace nem gocTa-
TWIEW AHR HCHLITHHHH npHmenemnix gagraTeaeil. 

IIIIIpOnna Hm6op cxopocTeft gBF011e$1151 aenThi o6ecnexnumeT rH6RocTh pa- 
bons Ran "[pH 3DHHCH, Tax IT "[pH HocupoimegeHroa. HaupHarep, aanHch Ha mar- 
HHTHy10 aeHTy npH maconoil CHOpOCTH gmuxemall momeT 6MTL HocnponasegeHa 

IIpII meHhmeii CHOpOCTH, HO3BOHHIOIHeil npountecTH 6oaee TinaTeammo o6pa6oncy 
3TOT meTog orwah ygo6eH iipn tlaCTOTHOM anaanae, Tax Halt ommeaHe 

txopoeTH /IBMHOHHH TIMM HpHBOAHT x nponoprmormahHomy CHMHOH1110 qaCTOThi 

cHrHaaa H Taimm o6pa3om pacumpneT nacToTruati gHanaaon aHaanaHpylolgeff 
annapaTypm. BmpaHHHamonme Henn B ycnaHTeasix HocuponasegeHnn HO3BOHHOT 

coxpaHHTh HenameHermumH amnaHTygEmie xapaxTepHeTHRH mniwpmarmH npH 
CHMEHHHH CHOpOCTH HBHHteHHH HOHTM. CrEcTema npfimoil aanHcH H Bocuponane -

gewm pa6oTaeT upn mcopocmx gBllareH121 IfeHTM AO 1500 atmIcen H HMeeT B aTOM 

gnanaaoHe ropHaonTaammo nacToTHylo xapanTeplicTHxy go 100 Kalf. 

Ynpacamme pa6oTon aannchthawnwit annapaxypm ocyrgecrangerca ILPH 
nomongr HHOHOrIHMX nepegarogareneti, ycragoenegnmx ma mopnyee mexaggama 
npovirrthaugg HOHTM. AHH ygo6cTaa H 6LICTp0TbI ynpaHaeHrin ynpacasnonla 31 

 Hens MOJAH43H1(Hp0BaHHO Tax, ',ITO HO3BOJIHDT BbIHOJIHHTb HexoTopme gamma 

xax Ha paccToHHHH, Tax H npg nomorgg peJle. 3Ta moginpHicarma nommaneT 
CHHXpOHH3Hp0BaTb BO spemeHH pa6oTy marHHToci)oaa H 6aaancTnnecitoil 40T0- 
xamepm go noganH nycHocoro nanpanceinm Ha paxeTmaii gmrraTeah. CH"Expo-
HY13a111151 Hp0H3B0gHTCH C nomommo npegHapHTeahHoii 3DHHCH CHHyCOHJADHEATOr0  

cHrHaaa Ha ogHy H3 goporgem MarHEITHOR ROHM B nephylo HOHOBHHy cegyagm 
nocne npoxoja coeggnerogi neamr rrepea rorroegg marl:afro:Dona. IIpII BOC- 

Hp0H3BOHeHHH CHPHDH BWIpHMHEDTCH, H BTO HCHOJIb3yeTCH ;VDT HpinegeHim 
B geiicTime peae ynpasamomen ieun 6aaancTineciwr3 e:poToxamepm. Rorga 
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142 	 B. Cuonema uccAe9oearcun neycntotinueogo eopettur& 

AovrEtraeTcH COCTOSIHHe, npH HOTOpOM munoaaeTcH HHTam4e pene H Henn 
yrrpanaeHHH (PoToxamepm, TO Haupt:laceHne /pH aanycxa HogaeTcH Ha pageTHmii 
ABIlraTe.11b. 

BJ101(11130BOHHOe HpHerroco6aemte npenHTentyeT aanycxy gmfraTeaH, mgt .  mexaHHam gBIlafeHITH unemm He nplinegen B Hellen:me. HeoT%emaemori HacTwo 
oanmo Hplimemlemoii annapaTypm 5113.71fleTCH aaeitTponamii ondeTamx npemenn. 
T-ITO6bI 11p11BeCTH B COOTBOTCTBHe Hagan° ropemist c HaHanom 3aHHCHHacTuritoro, 
anannaa, oTmeTHHI: HpemeHH Empa6amnitaeT clirxan , Roropmfr awntemnaeTcst Ha 
neuTy Ha HponimeHHH Beero HCHLITaH1151. HpHmeHeHHe aToli HinDopmargm 6yger 
oralcaHo B paageae, onrocsugemcH x nonHoHltim anaanaaTopam. 

rpaOyupoesa 

Ya yarueuue cHcTemm rpagyHponaHHH BLI3BaHO Heo6xognmocTrztto B TOTHIONI 
HamepeitHH amnanTygm Koae6amig gannemm. 3Ta Hpogegypa HenocpeacTneHHo 
ocHonmKaeTcH Ha Hgee TapHponitH, npHmenHemog npH oripe)eaeHHH cpegHnx 
aHaHemiii ganaemia. Hocae Toro }tax HamepHTemamti MOCT or6anaHcHposaH, B Heim mocra BH1110HaIOT TOHHOO conponmneHHe, =ITO nponanogHT OTH.71011011110 aria ocgllaaorpaelia. 3T0 oncaoHeHHe aria TOH110 HponopittuoHamtHo oncaoHe- 
HMO, itmananHomy onpegenemimm cTannieciaim ganaeHHem, gelicTsymumm Ha gaT- 

lionomy concem aerxo HponaxecTH rpagyllponicy no nepemeHHoil coeTaa- 
nsnorneil cHrHa.aa HyTem yganeHHH MOCTa H nogeoemmemml cTaHgapTHoro reHe- 
paTopa cHrHaams nmecTo mocTa. AmnaHTyga cHrHana peryaHpyeTcH Tax, HTo6br 
nponanecTH Tpe6yemoe ontaoneHne aria ociguraorpacba, H 3aTeM ammcmgaeTcH 
Ha MarHIITHy10 nemy. EAHHCTBOHHLIM orpanwaeHHem HBJ1HeTCH HeB03MOHCHOCTb 
143MeHEITb 1:03441111110HTS1 ycHaeinnT ycHaliTenefr HOCHO rpagyHpontan 061,1,1110 HpHmemieTcH cnrnan c HacToToil 1 ,rni II amnarrrygog, coonteTeTHyangeil Frame-
neHmo conpoTHEtaemul gaTHinia Ha 0,25 0.u. Heo6xogHm HeKoTopsul °THAT gaH 
onpegeaemta yponma, lioTopmil noanteH npumemmtcH .HpH rpagynpoinie. 

Tax Kai; ItoagrigneHT ycHneHmt yetaallTeneii aanHcH onpegeasteTcH amnaH-
Tygoil rpagynponormoro curHaaa, TO Hpn BbICOKOM itoad4HarteHTe ycHaeHHIT ycTa-HOBICH H C1111bH0/41 Kone6aTeaLHom upogecce ropemm BO3MOHUILI neperpyaoHilme 
ncrtanteHHH. 14 Hao6opoT, min xone6arnaH npll ropemm 51B113110TCH ykepeunmirm H HODCHHIIIHOHT ycHaeHHH clicTemm aanHcH HH31tHit, TO ycHanTena Hocupoitaxege-HUH 6ygeT nocTanaen B Taxon penum, HTo B peaynsTaTm atiamtaa 6ygeT BHO- CHTEXII 3HaHHT0J1E.H1Iii mym.• 

gacmommatii cuta ✓tua 

gast tilmnoaHem4H Boantonoro aHanHaa HpegHaaHaaeHo mHonzecTso npH6o-
port. Bm6op TOr0 111111 Ham.° Tuna aHaarraaTopa B OCHOBHOM ammcm OT Tpe6ye-MOIi cDopmm npegeTanneHHH gaHRIAX. Bamt-cxema o6maHog anaanartpylotgeft 
CHCTeM1.1 noxaaaHa Ha cf)nr. 4. (DoTorpacbmi aankicmBaton'eft II aHaaHagpporge• 
ycTaHortxn npeacTartaeHa na cl)Hr. 5. 

Ana.luaamop c nocmomnnoti omnocumeranoil usupunoti noicocbt kacmom 

lipocTelinndi Tim aroro anaaHaaTopa cogepacHT egnEcTneHHatil HacTpannae-
mmii cfm.abTp. flpHmeinnoTcH pawmaHme (fauthrpm, HO HaH6onee ynoTpe6nTeaL- HLIM 311311510TCH COCMIOTOHOHHE.Irl HH,71yHTHEHO-OMHOCTHOR 41111113Tp, 11.7IH MOCT BHHa, C oTptagaTeahHoil o6panioli CBH3b10. HaCTpOitHa ocyntecrnatieTcH nyTem HpHmeneHHH ogHoro 11.1111 Hecnoamnix Trepemeimmx napaMeTpoB cxemm. OTHOCH- Teamiall nniplina HOHOCLI HaCTOT Hcerga HOCTOFIHHa OTHOCIITOJILHO genTpanxHoit 

,11.71H Hoar:team' LITIOCISOff ,TacToTHoli xapaxTepncTmcH HpHMOHRIOTCH Bmpanrumwontrie itoRTypm, 110 H3614paTe.TIEHOCTb Ha Hpasix xapagTepHcnnal 
He ncerga coonteTcTnyeT Tpe6onammm. 3Ta anuapaTypa HmeeT npesalyinecTna 
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(I) a r. 4. Bacitc-cxema weTomouraturaupytomert cacTemm. 
1 — marnnTocbon oManneanonktc — Xonnyenno., ceplin 3190; 2 — npennapxxenbrasit ycznprrenb; 3 — 6anancnix0 cmeckrrenb; 4 — ycnnxTena monniocm; 5 — martnnrocipmammanme cTepxmentae-itmumrpm x nommyraxop — ycmaxTenb xyncTnxxenbuoro onemenTa; 7 — trcroxrnm nuranna; 8 — mem.- Erma rellepamop; 9 — y=111222,71b cnrmana no owl Z; 10 ,-- reriepaTop c xnapnenott cTadkuniaangett xacToTbi; 11 renepaTop paseeprxx; 12 — Oymatnonanaiimil cenewrop; 13 — acTonnint nwrafnin 14 — ycxnwrein, no °on opnkmaT; 15 — ycnanTent, • no ocn aocimcc; 16 — genb Tpxrrepa 17 — xrinuxaTopaan Tpy6Eca; 18 — licTognxx rnixamm; 19 — ynpanamonlax gem. anannaaTopa 20 — 1/3-oicrammin anannaaTop «Ewen x Itacaepo; 21 — perncrpaTop ypomin nEpmen x lincaep» 22 — axTomaTkraeckmal nepemnionaTenT. nonocm; 23 — xxcxpxxxnaTop ynpansunoinero Tona; 24 — aria-nxaaTop oPeltcnax»; 25 — BcnomoraTemame o6o.poygrpoax0711e Ana anannsampa oPeitcnom); 26 — ocxxn- 

B CTa6HJILHOCTH. CTa6FITILHOCTb 3aBIICHT OT aaexTpomnax npH6opon, nxogsingtx 
B cncTemy, xoTopme HmeloT rancoxoe Kw:leen:to. Hogo6Horo Txua aHanHaaTop 
«Bpmea H Itmaep» 2105 nplrmeHHacH B aToil aa6opaTopHH, Ho B orpaHnaelmoir 
cTeneHH. Ero HaCTOTHLIii gHanaaoH (50 ÷ 12 000. ark) 6m2 HegocTaToReH, xpome-Toro, OH oxaRaacH nenpHrogamIM Ana anTomanraecmtx onepannii. 

Ana.auoamop co amexcum..mu noaocamu macmom 

Hponarnxermem pa3BIITHH Hgen ogHogniaiaponoro ananmaTopa FIBIIJI0TCH 
coagamte aHaamaTopa c pHgom HeaanHcHmo HacTpannaemmx cfmal,Tpox,npwiem 
xamgmii C nocToHHHoil nonocoti HacToT, xoTopbre goanum nepexpmnaTL sect., 
Hccaegyemmti gllauaaoH 'IaCTOT. B aTom HpH6ope cuegHckraecx1111 cfmnr.Tp BIS6H-
paeTect C Homonwo nepexamamorgero yeTpoilcTna oco6oro poga. HpH6op 
4Bpmen H lintaep» THrta 2109 6IIJI uplimeHeR H B gaHHom HccaegortaHHH. OH cogep-
HUIT Tpftggant 11011000BLIX CDFI3IbTp0B innpnmon B ogiay Tperr. 01{TaBLI, oxHaTtartato-

. nmx B geaom gHanaaoH HaCTOT OT 40 go 32 000 eq. HepexawHaimgee yeTpottcTso 
HogcoetmEnTeT BLIXO,TI 1111/IIIBH,Ilya.711.HLIX 4311111,Tp0B 	3By1(03an1clasamtikemy 
annapaTy «Bpioea H litgaep» Tuna 2304 11.71H HHAHHaTopy. Hecitonwto o6pa3gon 
3a1111CFI, npoHattegeHHog aanHcLutaioniHm annapaTom, upmtegeHo Ha (1)Elr. 6. 
OrnocHTeaxHast mnpmra rroaocm nponyegaana aToro ananHaaTopa HB.71lleTCH 
HOCTOHHHOR OTHOCHT0.711,H0 neHTpaamtoil aacTorm. HpH BLICOMIX HaCTOTaX paa- • awl-wane na COCTaBIIHIODIlle HacTorm CTaHOBHTCH 110,12IOCTaTOHHLIM 

BpemH, Heo6xogHmoe gag allaallaa HpH HommgH aToro npH6opa, 6mao ymem, 
igen° nyTem aBTOMaTH3a1IFIH nepexmoanTeati CDHJIbTp0B. CO31011011,74 CB113aH Hepea mexaHrtHecxyw nepegaRy C xawaom cenexTopa noaocm aacToT. Conesiong 
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41,  H T. 6. PeepthraTta antrunnyymo-epemeaBoro aaazeaa, nonrieaame c Tpex 
oTAermatax 1 1 3-oxTaeuTax TEOZOCOBBIX CIIHJILTp0B. 

ynpasaxaca asyxosum TOHOM, saralcarimam Ha goposuty marmanmit aexTal. TOH 
uogaeTcx TOJILHO B Texernm !Tableau, cooTseTcTsposTero nepuogy pa6oTTA 
gsxraTenx. liorga Taxa EeT, suxog axammaTopa oTcoegrumeTcs OT perxeTpa-
Topa yposax H snag-pox:mil ejmarrap smnotmeTcx B sena. HpoMe Toro, grm-
rpamma, uonyriermax ma perxeTpaTope ypcoms, asTomanmecxx mapxxpyeTcs, 
riTo6m noxasam, rje HarnmaeTcx axamts. 

Hepeg samonaexxem ,TacTomoro artanma -gapes axammaTop upoxycHaeTcx 
rpagyxposomulft carman 31 KoaMsxxeriT yomerum ysTaxasarthaeTcs Tax, irro6m 
xexoTopm Torma grtarpammxi cooTseTcysosaaa onpegenermoil seamnme gas-- 
Hamm. Tax an cricTema anxerma, TO npammecxx Heo6xo7 31ma TOJILICO ojua 
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cl) H r. 7. THHH4HEIll o6paaeg peayawraTos qacTonto-Bpemearwro •aHanHaa 
nony4eaaoro na "aaanmaTope tPeticuaric 

146 	 B. Cucmema ucatteacearsus toycmotigueoeo eopesus 

Maattumocmpumpounblii cmepxeneeoil ana.ausamop 

Apyrnm THHOM .1aCTOTHOPO aHaamaTopa HBXHeTCH aHaaH3aTop •uPeitcnaH 
CnexTpym AHaaari3ep, HaroTaHnHHaemmii 43Hpktoii «Mhos MaHmocmmypnHr». 

TOT HpH6Op oTaxHaeTcH HexoTopmmH oco6mmH xaHecTsamH. OH marionnea 
Ha 6ase Mal'HHTOCTpHICAHOHELIX CTep11{HeBESX 43H.TILTp0B, HOT013b1M nplicynka eTa- 
611JILHOCTL, H HmeeT Hechma xopomyio HacToTHylo xapaxTepHoTHxy. AHaaH3Hpye-
melt cHrHaa npoxoAHT 4epe3 npeaHapHTearAulti ycnanTeaL H xaTogsmil nosTo-
prffeas x 6anaHcHomy mogyasnopy. Bxomun,Hit cHrHan B 6aaancHom mogyan-
Tope cmenntHaeTcH c Hmxogumm cHrHaaom reaepaTopa c l'pniccHpoHaitHoti HacTo 
H cymma .13CTOT noaaeTcH Ha ROMH,3eHT 4IHJILTp0B. aTOT HOMH.11eHT COCTOHT 

H3 420 Mal'HHTOCTpHICHHOHHISX CTepaCHOBLIX CDHJILTp0B, BX0AHLIe Henri HOTOpUX 
coemateHm napaaaeaLuo. 14HanangyaasHme cl)HaLTpm cmouTlipoHaum Ha noaepx 7  
HOCTH rmanHapa, a Ann CHHTHH inaxoaHmx cHrHaaos c xamaoro clutaLTpa npH-
MeHHEITC11 HommyTaTop emxocTuoro Tlina. liommyTaTop HpankaeTcH CO cxopocTaio 
3450 o61.7aum, Tax TITO BLI1COAHMe CHI'HaJILI C xancgoro 43HaLTpa CHHMalOTCH CIJAHH 

paa 3a 18 xcen. B Roane Kaacaoro noHopoTa KommyTaTopa reaepHpyeTcH CHU-
xpoxxaxppoxxxit Hmnyabc, xoToplati o6ecneHHHaeT aTanommo Tormy aHanH3a. 

cimmTp nmeeT ognHaxospo Honocy nponycxamm 32 eq. liomnaexT 
cTepameHmx cluumpos oxHaTsmaeT aHana3oH HacToT meazgy 167,25 n 177, 25 ;calf. 
IlpH nomoukH cmergeHHH HacToT renepaTopa momeT 6mTL npoaHaanafipoBaHa 
argan 06J1aCT13 4aCTOT BXOAHOPO cHrHaaa nmpHHoli 10 neg. 

BraxogHoii cHrHaa aHaaH3aTopa HocupoHaHogHTcH Ha ocHHanorpaelie, H BUFfep- 

TIHBBOTCH Anarpamma 3aBHCHMOCTH OTHOCHTOXEHOR amnaHTyam OT 43CTOTEI A.1131 

axtgoit BOCOMH3AHaTHMHJIJIxcexyrumoll HacTH HxoaHoro cHrHaaa. TITo6m noay-
HHTL noammit aHaaH3 B Henpepsumon 43opme, axpaH ocromaorpa# aoanteH cr3oTo-
rpaclutponaTbca B TeHeHHe xancaoft yitaaaHHoit HacTH Incognoro cHrHaaa. Ocyrxe- 
cTHaeHHe BTOFO He HB1151eTCH MeJlaTeaLHESM HO .4ByM upHHHHam. Bo-nepHmx, 
xpintaH 3aBHCHMOCTH amnaHTyam OT 43CTOTLI He FIBTIBeTCH CXHIHICOM noae3Hoft, 
BO-BTOIMIX, o6pa6oTxa gammix B Taxori (Dopme 6aiaa 612 yTommeaLHoft H oTHilmana 

mnoro BpeMeHH. 
3TOT aHanHaaTop C nomonkmo EcnomoraTeasnoro o6opyaoHaHHH cnoco6eH 

Hmpa6aThthaTra. xpliHylo HameHeHHH HacToT OT BpeMeHH. TaxaH yeTawmata 6maa 
cRoHcTpyHposafra H HmnoaneHa Ila6opaTopHeit HpintaaaHoil cl3H3111{H yHHHepcH-
TeTa AncoHa Poi:Houma. BHaHaae oHa 6maa cnposexTHpoHana 	narieHHH H 
anaa TeaemeTpHHecxax cHrHaaoH, aanHcamErmx HpH aeTHm3c HCHE,ITaHHIIX paxeT. 
(llogo6Han cHcTema co6paHa B AaaeraHcHok 6aaaHcTH4ecxoti aa6opaTopHH.) 
BmxoaHoic cHrHan anaaH3aTopa nogaeTcH Ha och Z ocrwanocxona, co3aaHaH 
MOgy.11HHHIO HHTeHCHBHOCTH aaexTponHoro aria. CHHxponHallpylonmii HMHyJIBC 
113 anaaHaaTopa «Peitcn3H» noaaeTcH x TpHrrepy pa3HepTmHamikeil genll IIo OCH 
X. 3T0 AelicTHHe npolicxogHT xaatame 18 accen, H, TaR M o6paaoM, ocs X oxa- • 
musaeTcH muleilHoft nixanort no oTHomeHHIo K HacToTe. 

anixponH3Hpylonwii HmuyaLc, Hmelommii mecTo nocae HaHaaa ana-
H113a, HcnoaL3yeTcH AaH npHseaeHHH B geficTme paaBepTnH, Hanpamenue• 
B RoTopoii Ho "Tamara! H3MeHHOTCH 3HaHHTeasHo megaeHnee. 9To HanpHmenne 
npHaaraeTcH x OCH Y ocgllaaocxona. IlpoaoaHmTenaHocTL BpeMeHH, noTpe6- 
HaH Ann nonyHemul panepTHH BAOTib OCH Y, COOTBeTCTByeT gJIHTeJILHOCTll 
BX0AHOPO cHrHana HRH HexoTopomy Hm6panHomy oTpe3xy DTOTO HpemeHH. 

PeayabTaTm aHanH3a noarialoTcH B neHamenHoll (flopme nyTem cDoTorpacto-
poHaHHH axpaHa ocimaaocxona xamepoii «IloaatioHa .11eHa». 06pa3en noao6- 
Horo allaaH3a npnBegeH Ha cim4r. 7. Bea, Hporkecc anaaH3a HBRHeTCH °Hem, 
6mcTpmm, an xax Heo6xoaHmo nponycHaTa aeuTy TOJILKO OAHE{ paa gag nony-
germs' 3aHHCH. 

Han yam oTmeHaaocs paHee, (3Hampm nporrycHaloT HacTom mama), 
167,25 H 177,25 neq. IlocxoaLicy Ha cfnIaLTprza nogaeTcH CTMM cHrHaaos — Hxomio- 
ro H reHepaTopa qaCTOT, TO eAHHCTBeHHEIM Tpe6oHanHem, OTHOCHIHRMCH H BX0,71HOMy 
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curHaay Ha (DHJIbTp, RBJIHeTCH TO, 4T05E1 cyMMa ilacToT Ha2COAHIlaCE. B aToil o6- 
nacTn. HyTem namenenna nacToTm cnrnan-renepaTopa montuo anannanponan, 
gnanaaon .qacToT go 40 Nalf. EAHHCTBeHHOCI gonoannTeasuoit pa6oToff HB.RHOTCH 

tboTorpaeknponanne xantgoil o6nacTn qacToT ranpnnoil B 10 Kai. ARH 3TOR num 
HpHMenHeTcn anerannii cnrnag-renepaTop c Rsapikesoft cTa6nanaanneil qacToTra. 
.Tho6ylo H3 geCJITH Pa3JIHRHMX II.RaCTHE RBapga MO7RHO ins6paTE C HOMOW310 nepe- 
RHIO‘laTeI111. 14x izacTomi BM6paHM Tax, 'ITO oral nepexpLusaloT secs gnanason. 

PaanepTna no spemenn no OCH Y co3uaeTcH cnennansamm ycnanTenem, 
co6pammm no naTerpnpyionleii cxeme. Bxogialm curnanom nmerpaTopa caynniT 
HOCTORRHblii TOR C HOCTORHHLIM HaHPSDROHHOM. Aaft nogygennn neo6xognmoil 
CROPOCTH paaseprxn B finTerpnpylonwo genb npn nomonua nepexrnoaTenn 
BBOgHTCH paanwnnzae COHPOTHBROHHH. 

YCH.RHTORT3 HO OCH Z CJIPRHT Ann COOAHHeHHH BLI/COAHOr0 xonTypa ellen- 
TpoanannaaTopa «Pericumt» C ocullanocHonom H nonynennn neo6xognmoro 
yponan cnrnana. YCHRHTeab nmuyabcort HO3BOJIHOT npnmennu, TrpegeapnTenuto 
nacTpoemaaft cgevntnt AJxH yupangennn anannaom, min neo6xognmo paccmoT-
peTs oTgegansiii ynacTox 3aHHCH Ha maranTnoit nenTe. BxJnomena gononanTens-
Han KommyTnproukan gem. Tax, 4TO MOW.H0 HORy4HT13 Ha ocuromorpati)e Hocupo-
H3HerkeHue gpyrnx napameTpos. 

Hpeacmas ✓ enue aanitbix 

C nenmo npegcTaxnennn anagnanpyennax garrumx B ygo6noil 4)opate Agri 
gansnelimero paccmoTpeunn 612171H paapa6oTanm caegyloinne meTogia. 

Konmypubui ana.aua 

AmnauTyruio-Hpememmil aHaJIH3, noxygenmaii Ha anannaaTope C #ORTaB-

HLIMH efonsTpamm, Tpygno nnTepnpeTnpoaaTb, H noaTomy OH nepegenan B ygo6- 
Hall MOTOR, naaaannhiii meTogom atonTypnoit RapTia. AJISI oTgearmax 4aCTOT 

as HapTe mmepsanaeTcn spynnylo 3aBHCHMOCTI, cueurulumecitux aMIIJIHTyJ 
OT npemenn. Peayabuipponkan xpnean Ha KapTe npegcTangneT neupepmanyio 
3aBHCIIMOCTI3 aMIIRHTYALI OT xpemenn H cTyueH'IaTylo aannclimocTE, amIInnTygm 
OT'aCTOTial. HyTem coeurmeHrur memgy C06011 TOTIOR C HOCTOREHLIMH 3Ha4OHRSIMH 

amnairrygdA MWRHO npegcTaanTb xonTypnylo guarpammy penuma xone6anni. 
IIpnmep aToit upouegypm upeucTasnen Ha car. 8. raanEroe npenmyinecTao aTOrO 
meToga COCTOHT B TOM, 4TO -sacToTa H amnanTyga Houe6aHuil moryT Haysamar 
orulospememio Hart apemenn. MO/KHO 3aMOTHTL, 4TO TaxnmnyTem ygo6no 
naTepnpeTnpoxaTs nonegenne Kone6aHuti. HyTem uposeikeinur arrann cpegnero 
gannem no xpemenn napagnensno ocn apemean BO3M0H10 nponecTn nenocpeg-
cTnenno aHaJIH3 Kone6aTearaoro H nepannomepnoro ropermil. llymanpume 
amour Ha Havre npegcTaaxmoT pac'IeTuue 3HageHHH HH3MHX Tanrennnanimax 
arcycTurrecurtx mog (m = 1, 2,... n T. g.) uoae6aHnil ra3a HayTpu Hamep4 
cropannn H HM COOTBOTCTBDORAH0 rapmorantn. 

raaBHLIMH negocTaTxamn 3T0r0 meToga HBJIRIOTCH: 1) 3Ha4HT031bRaH Tpygo- 
emnocTa pa6oT, Heo6xogroaax gfffl npnnegennn gaHmax x y1o6noift cDopme; 
2) BO MHOPEIX CJIWRHEIX cxyganx nponecc irony-seam" xonTypox 3aBHCHT OT urru- 
Hugyam,Hrzax HETepnpeTauuff Hone6armii nccaegoaaTenem; 3) cannutom nmpoxne 
IIOJIOCES nponycnanna HHARBH):WaabliblX CDHJITAPOB aHauu3ar0pa B HepxHenr 
TracTHe cuewrpa. 

gacmornuo -apemeunou anaaua 

PeayabTami RacToTHo-apemeHHoro anannaa, nonyriemErme C nomonwo mar-
IIIITOCTpHICAHOHHOPO anannaaTopa 4Perrcu3H», He nynigaloTca B gazerteriumx 
mpeo6pa30Barruax H nerHo HHTepupeTuppoTcu. HyTem npoeegermn JIHHHH 
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8petem zopenun,ceK 

cD H r. 8. AkaraliTyga Rone6amzdi Halt criyaKAHR Bpemeim il RaeTom, nocuournast 
napanneni,Ho 3aBliCHMOCTII cpegaero Aamernui 01 spemean. 

cpegnero gaanennn B aannornocin or spemenn, napanneaLno OCH apemenn, monmo 
BLIHOJIHHTI, HenocpegcT3eHmar ananne pencrtmon none6aTenanoro H nepanno- 
mepnoro ropernan (4mr. 9). rnammim nenocTentom aTOrO meTona annneTcn 
OTCYTCTBHO amnanTygno-apemennoit 3aBHCHMOCTH. rjlaBHOO AOCTOHHCTBO  yxa- 
3aHHOro meToga COCTOHT B TOM, 4TO: 1) OH npencTananer qacTomo-spemennue 
gammie C 6onamori cTenenbio paapemennn, 2) OH RHJIROTCH necbma 6sicTpum 
IIo cpameinuo c xonTypnram anannaom. (Ann nunonnenna anannaa neo6xognmo 
arum o)no nponycnanne aannen Ea marnnraori name HO cpannemno c Tpwx-
garmo nponycKaHuHmu B annapaxe «Bpioen n Hniaep».) 

Hom6unupoeannbui ana.lgua 

Ilpurtumaa BO Blinmanne nperamnecTna o6enx anannenpponknx climax«, 
MO)RHO nonyinTs 6onee ita.recTaemmo o6pa6oTny gannEnc, noTopen nytime onn-
claimer pemum HeycTofilnaHocTu ropennn B Eamepe cropannn. 3TO nocTgraeTcn 
nyTeM ROM6HHHPOBaHHH amnanTygno-xpememloit nruDopmannn C ilacTomoii 
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(amain licuaramm, npegeTau.nemioro as (bur. 8). 
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ammo: memo OT HpemeHH, noayaernmx B o6oHx onHcammix meTogax. Peayas-
THpymigHe HpHarae HRH ogHoro He naTaHHH c yaeTom aacToTHEsx xapaRTepHoTHH 
Beef' CHCT9MbI npeacTaBaeraa Ha ctor. 10. Ha-aa OTHOCHT9JILHO 6oamnoti Tpygoem-
HOCTH aTa o6pa6oTxa 6maa nposegeHa Tonmw ognoro cnegHaamioro caraH 
ropeHHH. 	 • 

B o6inem gamme samacH •.H al:mama ygoaaeTHopHTeaLHo Hao6paHnuoT 
peamm ropeHHH, Ho HmemTcH HeHoTopme gonoanweamme orpaHHaeram B HX 
HHTepupeTagna, cHHaarame c HeoT%emaemmmli cl)H3HHeCHRMIL cHoticTBams 
cHcTemis 151. 

Xapanmepucmusu annapanzypst 

3HaHHe aacToTHrax xapaHTepHeTHH HamepHTeammix npH6opoH Heo6xogHmo, 
Tait Halt HoHeaHoff geamo HHJIHeTCH non-yam:le HoausecTHemnax gamma o6 aminm-
Tygax Hoae6aHHii. HOBTOMy c 6oamnort TrgaTeasHocTmo 6maH npoHmkeml 0610- 
npmEHTme HCMITHICHJI Heex aaemeHToB annapaTypm gonoaHHTeasHo x aHaaorna-
HEIM liCHLITHHIIHM melt CHCTeMSI. Peayalanpylompo xapaHTepHcnnty maw° 
npumeHHTL g.TIH Hoppmanan peayaaTaTos aHagnaa. HaH6onee caa6mm B ATOM 
OTHOMeHHH aseHom 6ma amain( gaunermu. CHegeHHH OTHOCHTWILHO gnHamHae-
cHoit xapaHTepHeTHHH gaTrigRa gaHaeHHH mogeaH 107 6mall orparnmemmimil 
H npoTH3ope1ImmimH. Ha pa6omi [6] caegyeT, TITO gaTanx Hegogem4Hposaa 
(npmmepHo 0,1 HpHTHaecHoro HEW:IMMO H HMeeT peaorraucHym aacToTy 
18,7 t.a.y. CoraacHo 6oaee nomad"' HmitiopmagHll 4:1Hpum «HopHyg HonTpoac» 
[7], mogeab 107 (HomHHaamoe aHaaeHne 70 amu) HMeeT peaoHaHcHy33 RacToTy 
rrpH6aHanTeasHo 45 Neu 6e3 Hogsmoro oxaamgeHHH H npH6aH3HTeaLHo 35 7:a4 
C HogHH:Eam oxaamgeHHem. 3gecb Tame noHa3aHo, TITO BTOT Anglia npHmernim 
• aHaaeHHH RaCTOT 50 Kay. (3TH gaHnxe 6raaH no) THepacgeam 3HcHepHmeH- 
TaaLHo.) 06rque xapaHTepHoTHHH, upHmeHernmie gag nonparsou 3HaaeHuti amnaH-
Tyg, HHamaaaH aapaxee HmemnymcH HHcbopmagmo. HpegnoaaraeTca, TITO xapax-
TepHeTrata gaTaHHa onHcmHaeTcH maaccHaecHoft cucTemoil aToporo nopsigHa, 
H coraacHo aTomy 61,IJIH maecema cooTHeTcnmorglle nonpamox. HonpaHHE H annum-
Tygam npll aacToTax BIM° 10 1£04, no-migHmomy, HBJLHIOTCH inm rpy6ram npH-
6.11H1HeHHeM. B 3TOrl 06.49CTH HiegaTOJILHO mem 6o.nee TORHEI9 nonpaaHH, HpH-
menHa meTogm, nogo6ame meTogam, onHcamram Teasmanom [8]. B nepHog 
pa3BLITHR HccaegoBaHHIE He 6mao Gamma° HaHnx-aH6o HOHLITOR mrecTH nonpaBKH 
K aHaaeHHHm amnaHTyg Hcex aHaaliallpyemmx gaHmax, TITO MOHCHO 06SHCHHTL 
60JILDDIM HOJIHR9CTBOM co6pammx AMIIEUX H HeysepeHHocTmo OTHOCHTWILHO 
THIIOB Hoae6aHHii 15]. 

YCOBEPMEHCTBOBAHEM 

Hagaemankee o6opygoaaHHe namepHTeaaHoll annapaTypoi amnepHmeH-
TaaLHoro pauemoro amtraTeaa c geamo HccaegosaHHH HeycToilarmocTH rope-
HHH HMeeT TO npeHmytnecTao, RTO gaHraTeaL MONZ9T 6MTI, cHoacTpyHposaH 
c yaeTom npncoegHHeHHH H Hemy garaHHa gaHaeHHH. Ha npaRTHHe npH Hay-
geHHH ropeHHH B paaagurmx HaTypHmx paxeTHNx amiraTeagx, naxogimmxcH 
B goaogHe, HMeeT mecTo o6paTHoe noaomeHHe, a HmeHHo gaTaHH MO2MHO nplicoegH- 
HHTL axon. H cyrnecTaymnnam HemmeHHenuAm aaemeHTam HoacTpyHHHH. HpHaem 
oaerm aacTo AOCT3711 H mlyTpeHHeA HOJIOCTH gmfraTeall secsma orpaHHtleH. 
C nommeHHem paxemHmx gaHraTeadi C BLICOMIMH xapaHTepHeTHHamH eTaao 
aacTo TpygHo MTH BOHM 110B03MOSH110- Hagaemangam o6paaoM Lip0H3B9CTH 
o6opygoBaHHe paxemoro inguaTeag HamepHTeasHoil annapaTypoft. 
npHmepom momeT cayman. HamepeHne gasaanul B Hamepe cropaHHH aepe3 
gammak TOHRHA 'maw' memgy BuyTpeHHHm P930BMM 136%emom II Happl-CHOA. 
nosepxHocTmo KaMepax. AH9JIII3 aTHX RaCTIILIX clicTem HamepeHHH gaHaeHHH 
noHaaaa, TITO aaTyxamte, Hifocmuoe nogcoegiffuneaLHLim HaHaaom, 6mHaeT 
HacTom,Ho CHnbHEIM , 'TO He gan BO3MOSIMOCTH_o6aapynatra Hoae6aTeamuart 
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(1) n r. 11. Ananna Bn6poyenopennit, nopmananrax o6onogne namepu cropanan B c)yrunnra 
spate= a samoni. 

1 — Aavanc Bx6poycicopeang; 2 — cxema Ramepaz croparian paxenroro AsaraTeng, noRammaiornaa 
pacnonOmeHile Aavnixa Ba6poycxopeam9. 
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154 	 E. Cucmenta ucene0oeanus neycmainueoeo eopenus 

peamm ropeuna. B BTIIX yCHOBILEX HEMICOgEITCH upnmeHETs garMISH gpyroro Tnua, B IIECTHOCTH, naTuHHH BH6poycHopeHnn. HecrioTpH Ha HorperuHocTH Ha-aa 
CBOHUTO nepenalorgeil CHOCO6HOCTH HORCTPYRIDTH gmlrareag, RacTo .  BO3MOHMO ycTaHoman 3caparcTepncTHHH Hone6aTentooro ropeaHH nyTem Hamepeann BH6- 
pager Ropnyca unnraTen.H. 11pHatep npnmeneHnn naTuRica nn6poycHopeHHH nag 
3THX geneil Ha namepe cropaHHH, cnenaHnoti Ira cTennonononna, H al/anima nony-uenHux naHriux IIo onHonfy H3 onneammx meTouon nonaaan Ha ()Hr. 11. anecs 
noHaaaHo cooTHonEeHne Ha6monaemoro cnenTpa ycHopemni C HeHoTopnwn nHyT-
pnEamepHsum anycTuHecmunn monamn. IllaponouonocHuit cnenTp no 'Tema 
nocaenHero nepHona ropeHHH ynaaamaeT Ha aHaunTenname mexammecHne 
BH6pagrof nopnyca g1311PaTeASI, ycHannalouknecH B 06BaCTIE ,laCTOT, COOTBETCTBy10- nix upononsHoti anycznHecHoii moue none6aHn 1 raaonoro o6aeMa. 

AccAbueihnue mpe6oecatua 
Ran H BO mHorHx upyrgx nporpammax ncluaTaanfr nom THIIa, Tpe6onaHHH 

namepnTennHoli anuapaType BoapacTaioT c nporpeccoa B o6nacTH HccJIeJ{oaa-
HHSi  ropenna. B HacToHnkee spenm cTperanTcH Hp0H3B0gHTL gaTITHIM ganneHHH, minion: we giniamnuecHnit unanaaoH pa6oThr 100 Katy c cym-mapHoii anenTponHoil KoMneacaineB. Moo HageHTLcH, .ITO o6.negnmenne 6ons-
moro nonnHecTna BcnomoraTennHoil annapaTypm c marEnTocTpmaknornuam 
aHanuaaToparan noanonnT Irony -urn, Bninepemme aHaueHHH amnanTygm ouno-
;vernal:to co 3HalIEUTHEMH uacToTm H speafeHH. Tamed 06pa3om, 110.4110CTLIO 6ynex Holum-Heim Heo6xo1 umocTn npnmeHeHHH pysHoro Tpyga. 

go6aBoumae Tpe6onaHHH BurTenaloT HE Ileum:nix TeopeTnuecHnx H ancnepn-
meHTaammix pa6oT. Haupnylep, B pa6oTe [9] cuenano upeunonomeHRe, um yen-
anTenmule cnoiicTna ropeann Tnepuoro Tonanna moryT 611Tb oupenenem nocpeg-
CTBODI HamepeHHH xapanTepHoit anycrnuecHoli Hp0BOATIBIOCTH nonepxHocTn naa-
meHH. ;Ann uponegeHHH HamepeHnit nono6Horo pona Heo6xognma cnenHannHo 
pa3pa6oTaHHaH HamepnrennHan autrapaTypa, a Toone Homie ancnepnmeH-
TanbHLIO meTonm. 

Allwroe H3 cnenaHHoro B HanpanneHHH paannTHH conperammux aHannA 
OTHOCHTNILHO HOCTB6HELHOCTH ropeun caen-yeT On:MTH as CI3T COOTBOTCTBy10- rgero nporpecca B o6nacTH namepnTennuoil TOXHHER, H nannaefauee paansTne, 
HeCOMHOHHO, 6ygeT cnegonaTn ILO aTomy HyTH. 

BL BOA 

gam rrponegeHHE pa6oT, Hanpanneannix Ha pemeHne np06nervna HecTa6nan-
Horo ropeann B paHeTHux unnraTennx Ha Tnepuom TOMIHEO, Heo6xognma Eb/CO-RoKa=zecTBerataff ilamepirreasuaH anTraparypa. B npepcaTecTnylomxx paagenax 
aToti cTanal ouncanbi HenoTopme oftenHneHnme HainepHTennHale cncTekul ;Ann 
o6HappneHHH, perncTpannn H anannaa iszconouacTommix Hone6amoli nanneHHH. 
Cornacno o6inead-y npnaHamoo, cynTecTspoT npyrne ygonneTnopHTenamae non-
xoum K 3T0 npo6neme, noaromy aneca He nponeueno cpanHeanH HamepnTenn-
HIVE HOMHOHOHTOB t  upnmeHearrux B gannotipa6oTe, OTHOCHTCJILHO MHOTTEX upyrnx, B03MOMENX B 31.031 06BaCTH. OHEICaHHEIO npn6opti 61.x.un paapa6oTaml, HO- 
citonwcy npyrnx, oTneualoinnx cuermlinuecHnsi Tpe6onamoud nporpanum, 
roroanix npH6opon He nuenocs B Hannsnn. XOTK annapaTypa o6nanaeT HeHoTo- 
pmfn HeHtenaTennabuvin xapanrepneTHEamn, Two ;He oHa HanneTcH nOCTaT01310 
TO.IHOrE H 3@beETHEHOCE gaff necnegonaHHH HeCTB6HHIATOCTIt ropeann HBH SIBEeHHA nouo6Horo pona. 

Orkenna Boa H3MepHTOTILHOR cncTenna HCX0gHT H3 Toro, Hacnomato TO.IHO 
gainuale, nonyaemmie c ee nomoukslo, upencTannauoT cnnonme cDynngnn, nocnpn-
Hmtsfaeinue garuncom ganneHnH. Benwsuaa ncHamearui, snout:nor° am:mamma. 
Ina n anannanpylonkeli annapaTypoii, erne He pa3pemeua, H runDopmarum OTHOCH- 
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Teinno ENIH.IHEIN HcHantemail, BROCHMIDE gaT.IHROM, oTcyTcTnyeT. Onetuta orod-
cammx 3BeETpOEHLIX npH6opon OrpaHEI.MBNIE.Cb npnmeHeHnem cHsycongani, 
max BRCAHLIX CIITHNIOB. 

AocTonepHocTs gamma o sHyTpnHamepHmx nponeccax ropeHHH Talone 
3aBHCHT B 60.TILIII0fi CTelleHH OT npHineHnemoii ancnepHmeHrannHoft MOTOgEEH 
H CH00063. HHTepHpeTaTEKEI pe3yELTETOB. aTOT BOIIpOC, OgHEMO, He HBEHETCH 
HeJILIO HacToHnkeft cTaTan. 
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B. TOPEHHE )101,14KMX PAKETHbIX TOM1I1B 

ropeHwe Kane b, mmeloupix ommaKoeble 

pa3mepbi 

BilAbil3tC 

Maremanriecun paccmarpnaaercn npo6aema cnopocrn ropewor naneab roplowro, 
ameiountx op,nnanowne paamepra, npn peamIntn rnua vFF-4-v00-vpP, C ynerom BOBIAOHCHOCTB 
Kan romorennoro, ran B rereporennoro ropennn. Ycranananaaercn npnragecnoe ornomenno 
cnopocnii, noropoe upn6an3Hreasno onpenenner, "(axon nponecc EBAHeTCH nomnampponkna.{. romorennuir HAH rereporembni. Holman°, 'ITO anaarnrimcnoe arapanonnie cnopocra rope-
nun B rereporennon o6aacrn rumor xopomee coarranenne c axcnepiEnfermarmanda gannumn. 
Ilpnaenena merognna onpenenem cnopocrm ropeuna B reidorearron ofinacrn; peayavrann pacRera no BTOR meronnne maao ormalorca OT peaynicaroa, noariernsur no o6apnion 
Teopnn namnnapnoro 1171831C1111 npensapnreaLno nepemenrannoro ra3a. 

01603HATIEH1131 

B — ROOCIXIMPIOHT, nponoprmoRaasmati =may CTORICHOBeHilit, 
npH romoreHnort peauIaiu; 

cp yueaLHaR Tenaoemsocm rasa upH IIOCTOREHOM gasman:11; 
cp  — cpegRaa ygeasnan 33311;mm/soma nosepxRommoro cacti 

Kamm npn IEOCTOREMOM gasamma; 
cp, r — yuemman Tenaoemsocra HCIPAROCTIt EpH IIOCTOHHHOM gas-

:mum; 
D — 6HRapnt1ft so34,4namenT u44y3HH; 
E — arreprim mansanHH romoreaRoft peaxgrm; 
h — ygemman arraaRrum ra3a; 

hk — menLaaR amaamum raaoo6paaaoro somnonema k; 
hI  — yx(ensaag awram.mm songemnposannoti 41a3m; 

— cTur,uapTEaR Tenama o6paaosanm raaoo6pamoro somno-
Ream k npn TemnepaType T°; 

— mangapTHaR Tenama o6pa3osam8 sonueRcHposumoil cl)a-
au upH TemnepaType T o; 

I — HaTerpaa, onpegeaRemmil ypasneHnem (77); 
L — TeuaoTa licnapeRHR eurunimm seca; 

M — nommet secosok cesynmalit paciog, (Yr -mem:mit K egn-
lame muomagn nonepormoro cogemm noTosa; 

p — uasaenne; 
Q — TenaoTa peastum, omecuman x eumume seca omen; 

Q' — CM. ypasHenne (38); 
Qk — To:mom raw:aloft peamum Ha eumuany seta, Hapacxouosan-

Horo somnoneRTa k; 
q — Teuaosoft II0T01{;  
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R° — pnisepcaamma raaosaH nomommaR; 
— pauHyc sanaH; 

T TemnepaTypa ra3a; 
T r  — TemnepaTypa socuaameRenHR; 
T r  — TemnepaTypa soHuencHposumoii 41a3m; 
To — maRgapniasi TemnepaTypa; 
Uk  — CHOPOCTIa gH44y3HH sow:Lone= k; 

CKOPOCTI, nmosa; 
Wk  moaexyaRpmei sec somnoReffra k; 

— cpeunei moaesyaRpmaft sec ra3a; 
HOOMBHaTa B naupasaeRHH norosa; 

Yk  — secosaH soHnenTpanHR somnonema k B rase; 
— secosaa Awn{ ra3a; 

a — secosaR gI144373liff (yZD); 
Pi> 1327 133, P4 — }mammas', oupeueaRemme B ypasRemmx (70)—(73); 

Yi 7 11 2, Y3, y‘, Y5 — HORCTaHTLI, oupeueaRemme B ypamemmx (44)—(48); 
Avh — H3menenne 11Hcaa moadi somnoHema k B romorensoii 

peasrum; 
Ek — secosaR goal{ somnonema k B IIOTORO, nomynalomem B ra3 

113 Rapyamoil =mem nosepxnomnoro CJIO$i Hamm; 
— CM. ypasRenne (43); 

rl — CM. ypasnenHe (67); 
— secosaR gO.TI51 nmosa OKEICJIHTOJDI B nanpasamum x; 

0 — CM. ypasHume (68); 
— 6e3pa3mepnaR csopomb ropeRHR, onpegeaRema.3 B ypasne-

HMI (74); 
A — 6e3paamepnan csopocm ropmni, onpegeaHemaa B ypasRe-

HEM (50); 
A ' — 6eapaamepnaR csopocm ropenHa, oupegeaRemaR B ypan-

Henan (65); 
— noaNnignenr Te1111011130BOAHOCTIE ra3a; 

ti — cpeumul so3434)firmurr TeIIJI011p0BOAHOCT11 nosepxnommoro 
caw' saran; 

k — AvhWh/AvoWo; 
V k 

- 

eTexHommproiemmil so34144ig14em somnonema k B ypan- 
nenrrn peasium ropeRna; 

vk — nopHuos romoremloR peamum OTHOCHTeffEHO somnonerm k; 
— o6nudi sec (ra3 name pacmaaemlan 31C1IgROCTL), omecen-

min R eumume oftema; 
Yt — yueasmiti sec songencHposannoii )a3ba; 
ti — CM. ypasnenne (42); 
X — CM. ypasnerme (7); 

— BOCOB851 CHOpOCTI• 06pa30BaHlia somnonema k B capme 
romorennoft xiimmecson peamuur. 

14HAEKCLI 

— reTeporemme ropeRne; 
F — TOIIJIHBO; 

i — YCROBEI51, COOTBOTCTBYIOBWe Ronny 06J1aCTII ncrtapennn (nuna 110 noronY); 
k — xmumecsHe somnonemat F, 0 Ram P; 

— songencHposannaa 4).3.3a; 
0 — OKFICJIIITeab; 
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158 	 B. Topersue xcuanux paxemmbiz M0714U6 

0 — Hattairmude yc.noBnn (npn x = — co BBepx no noToxy); P — IIpogyKma crOpaHHH; 
V — ncnapenne 6e3 ropeEnH; 

co — yCJI0BHE BRIM 110 IIOTOKy (irpn x = 	co), 

1. BREAF,H11E 

PH); aRcneptimeliTaammx nccaenoBaHnit, RoTopue &um ony6anRoBanat 
HeAaBuo, OTHOCHTCH H ropeHmo pacrameHHoro roplottero B Boanyxe [1-6]. 3annonmocTs cRopocTH roperrna OT paaMepoB Ranenr, Ha116onee HMO npnBeAeHa B pa6oTe [1], noTopaH OTHOCRTCH x nccReAoBaHnto Raneab ogHoro paaMepa TeT-paaRaa. OcHotonae TeopeTnriecxne noaontennH, Heo6xoxyamme ,n,7151 TinaTear:aloft 
o6pa6oTxn gam mix no ropeanto pacumnermoll 21{11HHOCT11, ccDopmynnpoBaHts 
B pa6oTe [7]. B nacToHnkeit pa6oTe aTa Teopna npnmeHfieTcH x cropamaio paenu-
neHnoro ropRotero, c TeM RT061,1 11onb1THTbcH onncaTr, pentrust ropeann H HafiTH ypamienng gag onpeAenerinn cRopocul ropeann B nanc,Rom penotme, RoTopme MOHIHO 3aTeM cpaBanTa C Brameynoivontymma peayabTaTamix axcueptimenTon. 

B pa6oTe [7] npoaHaananpoBaHa oitHomepHan aagatta ornocnTezaHo cRo-
poczn ropernm ,g11H pear Tima A —› nB gag npegenanoro cartan, npn HOTO-pom upeo6naAaeT reTeporeHHoe ropeHne. MLI paccmorpnm ageca 6oRee pea.m-
Hp() peaRgato: VF F + v0 0 —k vpP, rge V F, Vo 11 Vp HBHH1OTCH cTexnomeTpEnTec- RoacbdOngneHTamn roprosero (F), oxlicanTenn (0) n npogyRToB cropauag (P). 
B pa3A. 2 ccDopmyanposatta aagasa onpemaeanH cRopocTn ropeHHH B o6Blem 
caytme, B noTopom moryT nmeTa mecTo Rate romoreHme, Tax n reTeporelt-
Hoe ropenne. B pa3g. 3 onpegeasteTcH npn6a11anTeRaHoe mecTonoRontenne nepe-
xogHoti o6nacTn, pazgeJ snotnell o6RacTnroperrtin C npeo6nagannem cooTBeTcTBeH-
Ho romorermoro H reTeporeHHoro mexan113ma ropeann. B paan. 4 no.ayseHo npn-
6a11anTeamwe pen:wane win onpegenerani cRopocTH ropeann B reTeporenHog 
o6nacTH no meTomEnte, aHaRornITHoil meTognxe, npnBeicermoti B pa6oTe [7]. IloRaaaHo, RTO TeopeTngecxne peayzaTarm xopomo cosnagatoT c pe3yaaTaTamn 
axcnepnmenToB, ouncannux B pa6oTe [1]. B 3amino4enne (pawl. 5) noarieHo 
ypasHettne Ann oupeiteaeHnst cRopocTn ropeann B o6nacTH c upeo6naganliem 
romoreHHoti peaRnnn 11 onpegeRena nonpaBRa nepBoro nopHARa, o6ycnosneH-
aaH  Ranezi, 

2. (DOPMY.1111130BICA IIPOBJIEM rOPEHgJF HAREM,' 
ifFIME1011111X 0,1111HAICOBLIE PA3MEPLI 

Ocnoenbie ypaenenuat noemostucmea 

genaeTcH npegnonomenne o TOM, -.no paccmaTpnBaeman cncrema [7 t11/37111eTCH pa36aBaeHHoft cTpyert H COCTOHT 113 HOZIgHEIX Kamm:, ropmero, nepemernaH- 
max c raaoo6pa3Hnam11 ropmnm, oRncanTenem 11 npogynTamn cropaHHH, Ran npegcTaBaeHo Ha (Intr. 1. XOTH NIA RpaTKOCTH MN 6yJeM paccalaTpnBan, 
TOHLHO °gnu npogyRT cropaHHH P, oAnatto Bce peay.asTamt, npnBegemme B gait- 

pa6oTe, 6y,RyT cnpaBe1a11BMIma H MIR npon3BoaaHoro tmcaa N Hp0HyHTOB 

cropaHHH (T. e. Ror,qa vpP MOHSHO aameHnm Itepe3 Ev,„ 	npn yCHOBH11, 
h=1 

tiTo cBoiicTBa nepeHoca 11 yiteaLume TennoemRocnt BCeX TrpogynToB HBAHIOTCH OHHHHHOBLIMH. IlpncyTcTBne HHepTHaIx ra3oB He oxamBaeT BHHHHHH (T. e. AonycTnu vph  = 0 gan HeRoTopmx ana.genttil k), min RX cBoricTBa Tatum me, 
Rau H npogyRToB cropaHnH. PaccmoTpnm 3aAavy o6 yeTaHostomnemcH ogHomep-
Hom noloRe, nmetonkem HOCTOHHHy10 nnonkaAB nonepontoro corteHnH H He6oRb-nryto cRopocTa. B pa6oTe [8] noRa3aHo, mro B oTHonTeunn Taxoro noToxa cnpa- 
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Begantio npegnoRomenne o TOM, RTO CHOPOCTH Bcex RaneaL paBHLI cRopooTH 
raaa u. Ypamteane KoattgeoTBa pPEUDECHII51 Twin° ygoBneTBopHeTcH npn ycnomm, 

	  x 
iianpadnenue nomoKa 

CD H r. 1. rpy6an cxema mogesa ropeaaa sanear, ogarnucoBHx paaMepos. 

'ITO gaBnerrne p HBH.FleTCH HOCTOAHHIIIM [7]. YpasHeama nepa3pLuntooT11, coxpa-
nenfin maccm xlimirgecnnx RomaoHenToB B rue 11 coxpaHeHHH aneprnn, nonyiteH-
}me B pa6oTe [7], COOTBeTCTBeHHO aannrayTcH 
yu= M = const, 

ax [Z 1+ 11: ) 17h 
+ eh  ddxZ 

Zh+(1=Z)hz +14.- = H= const, (3) 
rge y — imam& yrkeastnail Bec (T. e. Bec ra3a H HwtocTn), on:lemon:A K eAtr-
make o6T.ema; Z — neconan ;toast ra3a (T. e. Dec raaa, on:Lemma It crime 
Beca RomitocTn H ra3a); Yk  — npegeTaBaHeT BecoByto gomo RomnoneriTa k 
B raae (T. e. Bec RommoneuTa k B raaoo6pa3HoM COCTORHHH, ontecetamil x non-
Homy BeCy rasa) H U1 — cRopocTL AIRI4y3lin KomnonenTa k. YpaBneHne (2) 
noRamBaeT, 'TO nomad BecoBoil cexylignmil pacxo,R RomnolleuTa k raaa wpe3 
egnmany naontagn momeT H3MeHHTLCH alarm as cgeT XIIMITReCHHX peampiti a rase 

nporkecca mcnapeunn. B 3TOM ypaBHerinn .wk npegcTaBaHeT BecoByto  CKO-
poCTb o6pa3oBaHHH (Ha egnHnny o6aeMa) RomnoHenTa k nyTem romoreaHstx - 
XHMIPleCHEISC peangnii, uponcxognrogx B raae, Fr eh o6o3HattaeT BecoByto ;Awns 
noanoaeHTa k B noToRe, nocTynalonkem B ra3 H3 Hapymnon =mem noBepx-
HocTHoro CHOH Raman. IloctwahRy 

Yp= 1 — YO YF, 	 (4) 
TO TOM:J(0 ,gBa OTHODIeHRH, npfiseneminae B ypasnetant (2), HBHH1OTCH HeaaBH-
CHMEMIII. B ypaBlleHnn (3) q npegcTaBaneT Twat:Judi TennoBort IIOTOR (nyTem 
TennonposonnocTn n inn c4yanR), h — ynenhHaH aHTansuna rasa 11 he — ymnanan 
anTansnna aufgRocTn. Tax Kan 'IHCEO Maxa noTona HBJIHeTCH ne6onsurnm, TO 
B ypasHenlin (3) upeHe6peraem RnHeTtmecRoit aHeprneil noToRa H noTepRmn 
aHeprnn scaegcTBne TpeHnH, B pe3yasTaTe ifero OHO yeTaHaBanBaeT, ItTo cymmap-
Han BEITHJIblifill noToRa meHHeTcH TOJILHO sa ctteT q. 

1-£ pa6oqemy Teny momHo npnmennm saRoll aAeanbamx ra3oB. Tax Kan 
pleat:1mA Bed raaa paBeH Zy, TO DTO ypanifeHne 3an11oTeTcH Ran 

Zylior  p 	=const, 	 (5) 

(1) 

F, 0, P, 	 (2) 
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160 	 B. Topexue oteualcux panemnux monnue 

MAR Bee ra3a — onpegenHeTen no cDopmyne 
rge Ro — ymatepcansHaff raaoHast HOCTOHHH9H, a W — epegHHA monexyaHp-

.17-v 	Yp 	Yo 	Yp .V1 	
(6) WF Wo Wp 

rge Wk — mo.nexyastpHsul Bee HOM110HeHTH k. 
BTHM ypanHeHHHm enegyeT go6aHHT}, ypasHeHHe, onHemsatonsee pacupe-

genenHe paamepon Raneas cTpyH [7, 8]. Ems HerrapeHHe n ropeime mignmgy-
ansaux xanens roptoHero onpegenatoTaa Hna3HeTanHoHapHsain monexyagpnsatn 
nporteccamH, TO cHopocm ymeasineHHH pagHyca Haunts r onpegenfiercH yparate- 
• 111111BegeHHIIM B pa6oTe [8], 

	

dr 	X 	

( 7) dt — r ' 

upHsogirrect caegysontee ypanHeHHe: 
rge x  He 39BHCHT OT pagHyea Hanna. Agfi HerrapeultH 6e3 ropeaua B pa6oTe [8] 

	

X = 	ln [I 	c„ 

- 

(T T 	
X,, 	 (8) co 

rge cP  H — epegHHe 3Har1eHHII ygensHoil Te11/10eMHOCTH npn HOCTOHHHOM 
Hal3.110HHH 11 110341f14111111eHTO TerraonposogHocm ra3a 0110 .H0 HaIIJIII; V/ H T 1  — 
ygensindi sec H Tem:wpm/pa aolgHoii Haar; L l'eHaora Hcnaperma Ha 
egmmgy 'wee roployiero Him TemnepaType T 1  H T — TeMnepaTypa ra3a nganH oT 
HannH. Ansi Haneab roptagero, ropIngnx B oxnenmeasHofi cpege,. 

x 	ln [ 1 + 	 c2,(T—Tz)+QoYoi =  xc, 	 (9) cpyi  

rge Qo — Tennom peatuslist B raae Ha egHHHgy Beca Hapacxogoearmoro OKIICHH- 
• n Yo — HeconaH g0.7111 011HCHHTe.11H B ra3oo6pasHom caoe oHoao Hoeepx-
HOCTEI xannH 18, 131. CornacHo pa6oTe 171, 113 ypanHeHHH pacnsinennort )tatg-
ROC= enegyeT, HT° gaH xaaenb , Hmetonnix ognHatcontne pa3meptn, exopoem 
H3MeHeHHII Hecoaoft goaH pacHmaeHHoft HUIHROCTI1 partHa 

	

dZ 	47ty1u onoro  X 	1—Z  y ,/3 	

(10) 

	

dx 	M 	1— Z 0  j 

rge HageKc 0 cooTaeTcrayeT ycaoHHam B HepxHeit Hum noTona (upH x = —CO) 
H n — HHeno xanens B egHHHge o6sema. anemeHTarundi iunnog ypanHeiam (10), 
enpanegnmanft Taranto Ana Hastens, Hmetom,nx ogintaxonme paamepm, npm3egeH 
B upHnonteHHH A. 

Mamexamumecnax 96opaty ✓ upoena aadaztu o cieopocmu czopanua 

MoHato yeTaHomm ontonteHne mentgy nepememunsm Uh, (Oh, q, h H hz , 
mcogHatHmn B ypamEteHHH (2) H (3), H gpyrilmn aanHeHmusin nepeMeHuhasu (HaupH-
Mep, Yk, Z H T). Eenn npeae6peHs Tennonoft gitOyaHert H 11pHHHTE. Honyukerate, 
11TO 6nHapHste HoacNiansHeHmt grali4y3HH itaHtgoft naps' XHM11.1eCHHIC Row:rot:tea-
TOB HB.113110TCH 0,431H9HOBLIMH, TO M0/11110 113 OCHOBHOPO ypasHeHHH gisinDyarnt 
(HpHsegelmoro, Hanpnmep, B pa6oTe 19]) ncata3am, 11TO B BTOM enyHae HBHHeTCH 
cupaaegamnam 39.1t011 gHclini3y3HH crlinta: 

dYh 
k=F, 0, P, dx 

rge D — 6llaapahiii RoaNnataear gictity311m. 
ECJIH npeHe6pe‘n, HameneHHem meat:molt TennoemitocTH npn HameHeHHH 

TemnepaTypht, TO Ana CMOCH Hgea..111,11MIC mos ygensHaH 9HT9.711,HHH panna 

	

h =1Y hkh, 	 (12)  
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rge 

hk= hk-I (T =T°). 
(13) 

IloenegHee 3ipanHeRne cHaasmaeT 3HatieHHe ygeaaHoff 
3HTH711111111( IcomnoHema k (hk) 

c nameHeRxem eTatntapTHoti ygear.Hoit aHraamum o6paaoaaHHH Hom- Homan k (B raaoo6paaHoM COCTOHHHH) npkt TealnepaType T° (NOR ygensHort TeHHOeMHOCTE.10 Cp (11pHHHTOCI 11P116J1H3HTeJlHO ogHHattottoit ,11.1111 Bcex 11031110- HeHTOB k). 
Ha ypanHemiti (12) H (13) enegyeT 

h.. 2 ykhr, cp  (T — T`'). 

IlpeHe6peraH 39BHCHMOCTLIO yHeahlt011 
TennoemnocTH ?RR/ROCTH oT Tem-nepaTypin, atraHeHHe ygensHoli 3HT9111,1111H ncH,gxoeTH onpegenHeTcH nupanteratem 

hi  =14+. cp, (T/  — T°), 	 (15) 
rge h? — HameaeHHe czaHaapamoli ygensnoct aliTansnHH npn o6pa3onaHnia 

Haig-1OCT11 upir TeMuepaType T°. Tax Hatt xanaH o6paaonamn roptomat, TO 

(16) TennoTa HcriapeHnH IIp1 TemnepaType T° (L°) monter 6Mm supanceHa Hepe3 TennoTy HcnapeHHH stpH TemnepaType (L) ups nomoigH ypanHeHHH 
L Lo— (c p, I — Cp) (T1-- T°). 	 (17) Ygensinali Tennosoik HOTOH q, cornacno pa6oTe 	oupegenHeTcH innpaateHnem 

dT q — 	-1- hk (yZYk) Uk,dx 

rge X — Hoaciat•HHHeaT TerraonposogHocTH rasa H yZYk paHHHeTcH necy xonno- HenTa k B 
raaoo6pa3Hom couromnat B egtunnse o6sema. Cornaeno onpegenetano 

Uh, enegyei., "ITO EYkUk = 0. lloaTomy ypartHeHHH (11) 11 (13) 1103BOHHIOT 
rtpencTatarm ypasHeHme (18) B sHge 

q= 	—a Ilk ax 	Lo  7, 
dx 	 dx (19) 

rAe a = yZD HJIH Hgeansmnx mon 39BHCHT TO.TILHO OT T [91. . 	IlonaraH, 	oontag peaugHH ropeHHH npolicxogHT B ogrry eTyneas 
II CHO- 

XOTHIM 
poem peannHnnoggstnneTeH 3aHoHy Appeanye?',gaH romoreHHort peatatnn, Ha- 

to, = Wk1vkBe-EIROT 1
/ 	

I
/ 
(-Y---

WO 
 ) v ° , k =F, 0, P, PriF 	 (20) 

• ZY  

rge B — HoaclAnatmenT, nponoprtHoHanstra imeny cTonicHoneHmli; E — 3Hep-rag axTHBanHH; AVp = — 12F, 6.170 = — vo, Avp = V p, a anaHeHnH vp' H V6 npegeTannsnoT nopHgoic peas-HHH COOTBeTCTBeHHO Ran B °THORNE11H ropx3Hero, TaH II OHHCHHTeHH. B 60.111,111HHCTBe HpaimmecHHx caysaee v vF a v'o vo, IIOTOMy .ITO peatcHHH He HEHHIOTCH HOCTIIT0.1110 npociumu B OTHODIeHH11 onpe-geneHHH itx nopHinta IIO eTexnomeTpHHeciatm RoacjxfoHnHenram. 06o3HaHaH 
OTHO-menne seca nonyHennoro HomnoHeHra k x necy H3paexogonaHHoro oxHcaRTeng Hatt ph  = —(OvaW,)/(OvoWo), Hony‘mm, 11TO 

(Ok= — 110-00= 

11 3aicas J42 23 

IlpH immoge aTOro mnpanteHHH HpHmeHHnocs yparaseHHe (5). 

 r---  Ii 	 ' 	, 
kWovoBe -E/R°T ( Flo, 

143 3attoHa coxpaneHHH mama B xltmllHeettoil peatapaH enegyeT, 
'ITO 

pW )v F  ,4-v0 ( rp, )v, ( Y0  )vo  
1 	 W0) ' 

E tth = 0. k 

WF 	 k=F, 0, P. (21) 
' 

(14) 

(18) 
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162 	 B. Topenue vocuanux paxemnbzx mondial; 

B HanLEelimem B weft pa6oTe noaaraem, tn.° TemnepaTypa HCHAHOCTH ocTaeT-
CH HOCTOHHHOR. 3TO npegnoameHHe 61aao ITHH5ITO paHee B pa6oTax [7, 9], 
rge goxasiasaeTcH ero cupasegalisocTL, B RaCTHOCTH )171! CCTM, B HoTopux 
aHeprna, Heo6xogHmaH gaa noammeHHH TemnepaTypia atligaoro ropToRero oT 
nepsoHviaaLHoil seaHronm go TemnepaTypia maneHHH, arragHTeasHo menbale, 
gem Tenao, sweasnolgeecH npn ropeHHH. 

143 uposegenHoro aHaaHaa, BMIIOJIlleHHOTO npn yCHOBEIHX, yxasaHmax 
B npegrAgyrgrix paagegax, caegyeT, rITO HmeloTcH genape HesasficHmilx ;:kHcb-
cbepeHHHaaLHEax ypasHeHHH c Ramp:am He113BeCTIILIMH (1)yHH15HSIMH YF, Yo , 
Z 11 T. 3TH ypaarleHHH moamo aanHcaTs 6ogee 'Tana:), mix HcnoaLaosam 
npegrAgyakHe smagagma. IlogcTasaHH ypaaHeHHH (11) n (21) B ypasHeHne (2), 
Tway(Hm 1) 

ax (ZY
k M dx 

d 	 a dYR 	 fik 
m 0)0 + 81g'W", 

dZ 
k=F, O. 	(22) 

(YpanHeHHe (22), aoHernio, Taance cnpasegaHso in k = P). IlogcTasaHH 
ypasHeHHH (1) n (5) B ypasHeHHe (10), II0.3riHM 

dZ 	4ny oro  Ln r  zo (To 	w  

dx 	M 	Z j 	1470  ) 4 1. — Z0) 

IlogcTanomta ypasHeHHit (14)—(19) B ypasHertHe alleprHH (3) npHsogHT x ypas-
Hamm 

dT 	a 

M axM - E hg — dx 1 c117 	hilZY k Z (ht ,  — L) 

Zcp (7' —TO= hgZ01 7  A, — Zo (4 — L) Zocp(T 0 — T1), 	(24) 

B HOTOpOM nOCTOHHH311 H onpegeaHeTcH npH x = — CO, Tan Raii npoTissogaile 
110 x scex 3aBHCHMLIX nepemenHatx B aTOM caygae pasHm Hygio. 

• YpasHeHHH (22) — (24) o6pasyloT cncTemy H3 gayx ypasHeEmia BTOpOr0 

nopHgaa H gsyx nepsoro nopHgaa co scemH napameTpamH H HX nponssogammE, 
oupegeaHemumH npH sua‘TeHHH x = — co.. B 6omanHHGTHe axcnepHmeHTos 
no ropeamo pacusigeHHoil acHgRocTH nepaoHasaasno IlMeeTCH pasHoaecHe (Das 
(npH x = — co) H noaTomy TI  = To  (npH arom ypasHeHHe (24) yupoigaercH), 
a YF, o onpegeaReTcH no ypasHeHmo ligatinepoHa B HHTerpaaLnoft cDopme [10] 
(Tax !tax 75071 HcnapeHHoro roploRero o6aFino He onpegeaHeTcH aenocpegcT-
seHHo B sacueplumeHTax) 

11.371', o exP ( 	L  L RoTb  RoT 	1 ) 

rge Tb — TemnepaTypa HnneHY01 roplorxero, a HsmelleHlle L meaigy Temnepary-
pamH T, Ti Tb He rurrusaeTcH. 

IlpH onpegeaeHHH CHOpOCTH ropeHHH M AOZOICHLI upHHHmaTscH BO BHH-

manHe gonoaHHTeaLame ycaoaHH, ameaaionAHe H3 cosH.Lecimx coo6paateHH11, 

1) ECJI11 upnCyrcrByioT gOTIOJIHRTEOLHEle MTH HnepTHme Hpegyaim Pk, TO 11% meanie 
xkomat moryT arm oapegeneam B qacTRX Becoeoft AcQua ocaossoro npogyxTa P i  npn nomorsa 
RH:Bailor° (Anil Ypd ypainieHRH 

a dYP 	 P•Ph 	 a "  
ZY P 	dx

h 
 Z° k, 0+ 1111.1 [ ZYPI  1-F1 dx

Pi 
 Z°1'  °] 

HoTopoe caeAyex H3 nom:meant .iTo 

ilpkisph = )1,P11-0P1 H 11/.1,8Pk  
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RTo npn 	co Hpoassognme gogamm cTpemHTscH x Hygmo R peaRnHH goasula 
HgTH x saaepmeHmo, a MIMEO YF, a name (Rum) Yo —> 0 a 0614.1H0 

3. OIIPEALTIEHMI MECT0110310ZEllall IIEPEXOAHOR OBJIACTII 

Oclioenbie ypaettenux aombi ucnapeuus 

HameTcm paaymmmm mpegnoaoacemoe, a, no-sHgratomy, ono nogTsepacgaeT-
cH axcnepHmeHTagaHo [1-3], tITO nepeg peaRgHomoii aoHoil cylnecTsyeT soHa, 
B moropoil HMexoT mecTo mina, caa6me peampTH H B TO ace spema npoHcxogHT 
nHTencHBHOe HcnapeRHe 6aarogapH trepegatie Tensla OT soHu peamAHH. B axon 
aoae, moToppo montuo Hassan. aonort HcnapeHHH, onpegegHlornae ypasHeHHH 
sHatuireasHo yupoigaloTcH, Tax }ma @ = 0. Ilociwasxy xanan roplogero 
HCRapHIOTCH 6e3 reTeporennoro ropexHH, TO X = Xv, eo = EP = 0 H sF = 1. 
YpasHearre (22) momeT 6LITE. npoHnTerpHposaHo °gulf pas, H onpegegeHa nocTo-
Imam HaTerpHposaHHH npH x = — CO 

aidYh  =ZYk—Z oYk, 0, k=0, P, T dx 

Max Z° (1 — 0)— Z (1 — Yp). 

IloaaranT1 flogcTaenem ypameHHH (26) a (27) B ypasHeHme (24), 
Hailgem, RTO 

dT
=Zc — — 	 (T —T o)-1--LZ—LZ o . M dx 	P 

Tax Halt YA He cogepamTcH B ypasHeirmx (23) R (28) (aa Houno‘TeHllem °qua:, 
caa6oft 3aBHCHMOCTH W OT Yk, moTopoii MOHCHO npeHe6pam), TO 113 3TMX gByX 
ypasHeHHIE moacHo sHagaae oupegeama c])yEanHH T (x) H Z (X), a aareM R3 ypan-
HeHHil (26) (27) moamo onpegegHTs dclynagmo Yh (x). Ha camom Aene, H3 ypas-
HeHliki (23) R (28) nem) HcEasarmeTcH napaneTp x, . B pesyaLTaTe liero nogy-
qaeTcH oTgearraoe onpegeamolgee maf(DepellgHaalsHoe ypasHeHHe 7;3131 soma 
Hcnapernal 

dT 	Zcp (T —To)+LZ—LZ 0  
dZ 4ay inorox z o  To  W„„ r 

Ma 	Z T -17170 '” 1— Zo  

C rpamasHum ycaosnem, tITO npH Z = Zo  T = To . 

Hpumeputi eo.ao2enuo2o eopenux 

ilpegnonaraercH [1], qT0 caopocm ropemaa 6ygyT onpegeasas romoreH- 
Hue nponeccm, mall ace Hamm ItOTIHOCTLIO HcnapinoTcH B aoae HcnapeHHH. 
IlosTomy, pegraH ypasHeHHe (29) OTH0CHTeHI,H0 emaileanm T upli Z = 1 H epee- 

pesyaaTaT C yCJIOBEHMH aocuaameHeHHH, BO3MOHCHO npH6an3HTeasHo on- 
pegeaHTL mecTonaxwageHae nepexogHoft aortal. HeaHHeilithre txaeBLI 4HcanTegH 
npasoki tIacra ypainteHHH (29) He Haan BO3MOSHHOCTII IIOJIYMITL aHaJnitTEFLOC- 
Roe pemeaae go RoHna. OgHaxo npn npH6anacennom penTeHHH Heaecoo6pasHo 
1103IOTHHTI, npasylo RacTs ypasHeHHH (29) paaHort cpegHeil IIOCTORHHOR Helm- 
,THHe. YCJIOBIDI romoreHHoro ropeHHH HpH 3TOM moryT 6bITb HhipaHcema Halt 

dT Ti —T o  
(30) dZ 	,1—Z0 

rge T, — TemnepaTypa aocngameHeHHH. B xaliecTae rpy6oro TrpH6gHaceHHH 

11* 

(23) 

(25) 

(26) 

(27) 

(28) 

(29) 
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164 	 B. roper-me ucuanux paxemnba monnue 

3HanenHe dT1dZ momeT 6Mm ogeHeHo no ypameHmo (29), Honarax Z .-=--- Zo  + 
+ (1 — Z 0)/2 H T = To  + (Ti  — T 0)/2. B peay.nr,TaTe "warm" apHTepHil 

1 - 20 (1+20  Ti — T o  _j_ L 1 — .2 0 1+20  Ti+To  
Ti-To  ‘, 2 cP 2 +L  2 ) 2Z0  2T0  

T i 1 W 4nnoro X  i 
In [ 1±

-cp ( 
m2 - 

-V2 W0 	Cp 	 2L 
To)  1 	61. 	(31) 

Hpa BLaBoge aToro ypaBaeruna licHonbamaaaocs ypameHHe (8). 
B caynae o6rggruax cmpyri ropmgero, pacimanemmax B Boagyxe, cooTHome-

"me memgy roplogiam H omacaHTeaem Tagoe, 'ITO game B caynae 6oranax cmecett 
Zo  °nem. 6aHago x egHaRge (1 — Z o  < 0,1). Hoaromy 11011TH Bo Bcex caygasax 
(1 — Zo) L < (1 --1-- Z o) cp  (T i  — T o) 11 1 + Zo .s.-. 2. EcaH mance apegno.no- 
MITI., 'ITO Wo P.-- W, . --I ,•''. , ., c p ; 1 , . . . .• - • X B 12/V2 P,..., 10, TO ypameHHe (31) HpH-
FimaeT Blip( 

10 ( 
j

[1.-fjcP  (7'  2i  Z T  0) 	
(32) 

Cp  
ripH Bhumge ypaimeHHH (32) IICHOJIL3y1OTCH ypaBaermg (1) H (A.2) gJI.11 MCKIM- 

111 B no . Tax gag ypasHealle (31) naeT ARBIL rpy6oe HpH63IHmeaHoe oilpe-
ikeaeHHe mecTonononceunn nepexonnoil 3OHLI, To cneAyeT onankaTs, 'ITO ypanne-
Hite (32) HmeeT Taxym sae cmeueas TO.IHOCTH, .ITO B ypaBaemge (31). H3 ypaBae-
MIR (31) caegyeT, 'ITO Anil aagammax aHaneHml yo  B Z0 maxhie anagenna r0  6naro-
UpnlITCTBTOT romorennomy roperano, Tax Ran n o  ti 1//1) . Ha ypaBaeHHH (32) 

2,5 

2,0 

1,0 

Tame caegyeT, 'ITO 6onbume allaneHHH X, Bmcomire cgopocTH HerrapeaHH B ma-
Mae 3HOleHHA Cp, V/ B Uo 6naroupnirreTapoT romoreHHomy Hpogeccy ropemag. 
Bee 9TH peayabTama c cl'pHangecadi TO.11{H apeaHH YIBMIIOTCH BIIOJIHe peanmamma. 
Tax, HaupHmep, ec3IB aHaneHlle X HBaHeTcH 6oiIbmaI, TO 6o.ahmee goinagecTiao 
Tenaa HogBogHTcH HyTem TerraoHepeganH x acme HenapeHHH B Bepxneti ‘iacTn 
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noToxa, yennliBaH TeM cammg upogece HcHapeaHH. Ha cigar. 2 npegcTaBnella 
rpactinnecgaH 33BHCHMOCTI. memgy 6eapaamepaoil BeJIB'IBHOH maxcHmaasHoro paa-
mepa Kamm B carrae romoreHHoro ropeaouo B 6eapa3mepHoa Tenaom 
HenapeHHH L/cp To  IlpH paafflfillIESX anaseunnx T i /To . 

Cpaenenue c ancnepumerimom 

HpegcTaBaHeT HaTepec .114C3I0HHOe cpasHeaHe apHTepHH, HpHBegeHaoro 
B ypaBH0HHE (32), C DICCII0pHMeHTOM. H3 agcnepgmewroB, IVITIVOBeHHLIX BO BBe-
geHHH, TOJILRO agcneplameaTm, apHBeaeaHme B pa6oTe [1], oxBannamoT goeTa-
Toname Hpegeam RnR oupegeneHHH mecTononomeHHH nepexogHora 3OHbI. 
B carrae pacumaeHHH cTpyH TeTpannHa B Boagyxe [1] pagHoHansHag ogeHaa 
yeaonnti onma HpHBOAHT x aHaneHHam To  = 300°  K, cP  = 0,3 7mitle• °  K, 
L = 75 narcle, yi  -= 0,971 2/c.11 3  H yo  = 1,25.10-3  e/CX3 . MOMHO IIpBHRTb rem-
nepaTypy BocuaameHeHHH T i  = 800°  K [1]. Tax xax TemnepaTypm B "[peg- 
BocuaameHeHHoii 30He HBJIRIOTCH CpaBHHTe.7ILHO IIII3IMMH, TO MOSILHO ogoagaTL, 
'ITO =-- 10-4  na.alcht•cen•° K. ECTIll 9TH rawna HogcTaBirm B ypaBaeHlle (32), 
TO Hatigem, rITO 3HaneHHe rouo  < 1,319.10-2  cot 2 lcen SIBRHeTCH .ycammem romo-
reamoro TOpeHIIH. OTKnonenne OT rOMOTeHllOr0 ropeaHH imepsue Ha6moggeTcH 
"[pH ana'IeHHB uo  = 30 cxlcen, goTopoe, coraacHo Hamemy xpllTepmo, AaeT 
pacneTHym BearrnHay r0  = 4,5 atn. 3Ta Beaanmaa 110.ITH emmaggeT c peayna-
TaTamH axcHepHmeaToB (gHameTp RaTIJIH 9 FIJIH 10 .oeie). CnegyeT nognepaayTh, 

yparmealle (32) Hamel' CTOJth Hp116.TIMiteHHIlit xapagTep, cosercaeHao 
He caegyeT ogalgais aHaneHHe pacnelmax panllycon Hamm B nepexogadi aoHe 
c oraH6goit, measurefr, nem B 2 paaa. IloaTomy BTO epaBaealie HpHmeroleTcg 
TOJILISO AAR TOPO, HogaaaTs, TeopeTHneume H axeneinamenTamaLle 
3HarIeHlISI HmemT OJAHHaROBLIA nopHgox Hemp:num. 

Hpumwteciwe onzuolue11ue cxopocmezi 

CROpOCTI, ropeHHH u0i  BxogHlgaH B ypaimemie (32), He HBJIHeTCH OCHOBHLIM 

HBJIHeTCH Tagoit me, gag H B cargae namiaHapaoro Haameau upegBapaTenbao 

OH3HRO-XIIMFPleCILHM CBOACTBOM CHCTeMBI. HoaTomy aeaecoo6paaHo BiapasHas uo 
gag cImatgmo OCHOBMIX CBOICTB clicTemm. rpy6samH meTogamH ocymecTBaeHHH 
aToro HO2I0MeHH51 HBJIHIOTCH: 1) nonynkenne, .ITO CKOPOCTh romoreHHoro roperma 

apHroToBaeanoil raaoo6paaHoil cmecH, 2) HpaimeHealle °AMA B3 MHOTO.IHC/Iell-

max HpH6aHmemmax cimpmya [11], goTopme 6maH noaynenta gag aammiapamx 
catopocTek ropeHHH. lipocTeifmieft (H o6srgHo IlMelorgeti menLraylo TO.IHOCTB) 

B3 anax cpopmya SIBMIeTCH cImpmyna 3eabamarrna — OpaHx-Kameaeggoro [12], 
xoTopaa sanHcmaeTca upli6aHmeHao B Bilge 

(youo)27:;--1'
Ecp 	\ROT 

y 	P 	° 	Bo  exp [ 	  . (33) 
B°  (To  -F2c-; ) 

3To yparmeaRe Hoaraeao pacHpocTpaHeHnem Ha cargan, gorga cxopocTb XHMH-

Reacoii peaxgma oupegeaHeTcH ypaimeHHem (21). B ypaBaeHHH (33), goTopoe 
oTo6pamaeT HpasHabaylo upHpogy 39BHCHMOCTH 1/0 OT ., CT, H CHOpOCTH romoreHHoil 
xHmarnecgoil peaggHll (B.IaCTHOCTH, B B E), Q HBAYIeTCH HoaHoigt TeHJIOTOR 

4ecKoia peaRAHH, oTHeceHHola x egHalige Beca cmecH, B 61.13I0 IIpaHRTO, ,'ITO 

B 	TV p+Vo .  

ECJIH upHmeHirrh MeTOJE( 3elli:1013E1.W — OpaHR-Kameaeggoro gaH cliopocTH 
peamaan, BupdateaHoft ypaBHeHHem (21), TO 439.1(TH.IeCItH HonynaeTcH HeCHOJIL-

ISO 6oiee caomaoe Brapamerme gag onpegeaeHHH cgopocTH ropeHHH, gem ypaB-
HeuHe (33), no nail ynpoinennn 6bIJIH °Jul:Ream HexoTopme goacW3HgHeama, 

ithoyi rS (1-1- 1,Tio ) 

	

0,5 	
I 	I 	I 	I 

	

5 	 f,5 	2,0 	2,5 

LI(cp T0 ) 

CD n r. 2. 11pn6.an3nTenanoe mecTonaxoncgenne nepexonnoil aonu, oTnennionkeit 
o6nacTn reTeporeanoro B remorennoro ropenna, onpegennemoe no ypannemno (32). 

1,5 

e' 

0, 

11 /To = 5 

Ti I To = 2 

3,0 3,5 	4,0 4,5 
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B ypainienan (38) TenaoTa ra3oo6paanori peamilla Ha eginiany Baca ropionero 
painia 

v°  WO  0 VpWp  , 0 voWo 
no 	hp 

n  
rr p 	V pW p 	VpWp (")• 

(39) 

(40) 
cp 	 cp  

3111 ypaBHeHH11 MOUT 611Tb Taltate HOgTBepHtgeHbl HyTeM COCTBBJIeHan o6niax 
6aoaricoo maccm OKHCHHTe7151 11 aneprKH. 

T Z 0T,+ 
(1— Zo) Q' 	 ZO) (QF L) 

0  
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oTo irpinieoo x xygineil cxogamocTa (B 2 MR 3 pa3a). HcRalooan u o  113 . ypasae-Hnii (32) H (33), noayoum ycnomie romorenaoro l'OpeH1111 

{O.+  7:i0 ) (RE0  eQp ) 2} Rpor 0   )vF+vb-1 Bo  exp 

Ro (T0+ _9—)] 
cp  <1. 

cpyirS 
In [1+  P 	°) 

2L 

Ypainieolle (34) HpHBOAHT K gpyroil norepupeTagan xpaTepao nepexoga. 
3a ncanamemiem cpaoriarensao manooasicooro aaeoa B dsaryposix cic06Rax, 
TIHC.311TeHb ypainieruto (34) HBHIleTCH HO CylikeCTBy 06paTHOrl BeHLPIHHOrl "pa- 
men"' romorellooli icamnoecooli peanuts [cp. ypaonernie (21)], B TO BpeMH Balt 
311aMeHaTeHb HBJLKOTCH ripn6naaaTearrao o6paToofr Benag000ll opemerni ncna-
peons' (1/r) (dr/dt) [CM. ypameraro (7) B (8)]. HoaTomy ypaoneinie (34) oupe-
geageT xponmecnoe onionienae coopocTeii; ecin open's ,' romoreunoii peaKIMK 
npeoocxogin BpeMn acnapeinni, TO romoremme nponeccm onpegeosnoT CKOpOCTI, 
ropernni. 

Ypainreinio (36), (37) H (23) npegcTasooloT CKCTM Tpex gialaDepearnianb-
(34) m,Ix ypaonemill, onacrailaionkylo reTeporenamii nponecc. 3iErwiernio T o , Zo H YO, 0 

oupegensnoTca npa x = — co. Hpome Toro, 113 yCHOBIlit, 'ITO' HpH X —} CO 

HOKHCHO yeTallaBHHBaTI.CH yCHOBHO 0/AH0p0):(HOCTH, Cile;E(yeT, 'ITO Z,„, = 

[CM. ypaBHeHHe (23)]; 3AeCb HHAeliC CO CJIy1HIIT, HT061,1 yHa3aTb Ha yCHOBVIII ripa 
= co • 31.0 AOHOHHHTe.11bH0e rparinorioe ycnome HO3BOHHOT onpegeoan.  cxo-

pocTb ropeono M. ECHH B yparaienruix (36)H (37) npameonn. yCHOBHe OAHOpOg-

HOC= iita 6ecitone000m ygaaeoari, TO naftgem, 'ITO Y0, 80 Zo o — no) 

4. ITTEPOITHHA/1 CHOPOCTI) r OPEH1111 RAIIEJIL, 
11111E101EVIX 07_1(1111AROBLIE PA3MEPIA 

B 3TOM pa3ge.T1e 110HyTIHM llpH6.11HateHHOO BblpaHteHlle CICOpOCTII rOpeHHJI 
B HpelIe.71bH01,1 CHyllae, 1TH HOTOpOM BpeMH HCHapeHHH mainneomio 6oname 
opemeaa romoreimoil peaxioni [T. e. oapyinaeTco Fiepaneocnio ist ypainierma [34)]. 
Anaolia orpailawmaeTco cariaem ropeinao pacnmaeonmx cTpyii ropicgiero 
B oxacoineoLoofi cpege, xorga X = Xe- 

Onpedeastiozque ypaenenua OAR zemepozeuttozo eopenust 

Eon"' naoaamlao xongeoTpanno raaoo6pa3Horo ropiogero maoa, To moomo 
npegn000sicam, 'ITO anameinie YF o  = 0 HaTlfleTCH TIOCTaTOTIHO TOHHIAM npn6oa-atenaem, H, npene6perao romoreonsima pealinnosaa," neaecoo6pa3no npinion, 
as k 	0. Ha 06ii ex cTexaomeTpno reTeporeonoro nponecca ropeoao 0)111HOTIHOrt Ration roplo'iero CHegyeT [13], 'ITO 8F = 0, 80 =-- 1/[tp 	— (voWo)/(vF WF) H (Tax xax E eh = 1) Op = 1 — /pp = (vpWp)/(vF W;).11OCKWILKY 8F = 0, 
0).F == 0 H YF, o "=--- 0, TO il3 ypannerriao Coxpanennn maccm ropiogero [ypanoe-
lute (22)] coegyeT, Be3,TIe YF = 0. CoegooaTeoLoo, ra3 mixoeTco 6aoapoofi 
cmecmo n 

Yp = 	YO 	 (35) 
am pe3yoLTana cripaoegoinim TO.T1b1t0 B copiae 6e,rimax cmeceil (HoTopme 

ocTperialoTco game), Tax Max Fiepeaasno nooaram, 'TO npogyarm cropallao 
B coy' tie 6oramix cmeceit He 6ygyT cogepoian, ra3oo6pamioe roplagee. 

Yparuienne (22) goo ORHCJIHTELTIFI mosoeT 6bITb upomnerpopooario 0J111H paa, upo ATOM nooyoaeTco coegyminee ompaoceime coxpaReorio maccm oxacoaTeao: 
a dY 
M a o  Z (Yo — 80) — Zo (Y 0,0 — 80) • 	 (36) 

ECJIR ypaBlIeH11/1 (35) II (36) HOACTaBHTb B yparaleinie (24), TO noornim 
c/T 

M dx = Z (cpT — Q') —Z o (c,To —Q'), 

rge TIOCTOHHHall Q ' , HOTOpy10 MOHMO Ha3BaTb ac[xlieRTFIBH0f1 Tel:MOTOR reTepo- 
rernioil peaarnia, onpegeaoeTco ompaoierinem 

Q' =Qp— L-F cpro. 	 (38)  

Petueuue 

CHeJACTBHeM 110)40611H ypanneinak (36) H (37) 5IBH110TCH TO 06CTOJITejlbCTBO, 

'TO HpHe111.71eM0e Hp1216.11H/IteHHe X/C p  = a (T. e. .oacno JImoaca paano egrainine) 
aaeT BO3MOHMOCTb 011peAeHHTb Yo xax itymanitio OT T. aTOT smog, BO3M0)1010, 

HBAYIeTC11 HeCKOZbItO HeOHOlgaHEISIM, HOCKORbIty itacTooniasi npo6oema  aaaHH- 

Tenbao oToariaeTco OT oftsonori npo6aemm aamariapooro (ra3000ro) "woman. 
Ecoa ypamienae (37) ymnosatin, Ha sem:many (Yo, o 	E0)/[ To — (Q' k )1 = C 

owiecTx E3 ypainierrasi (36), TO nozyoaeTco ypainienae, xoTopoe "wilco pemaeT-
co OTHOCHTeAbH0 HapaMeTpa Yo — 80 — C IT — (Q'Icp)] = X npa 3./cr  = a. 
Toomco OHO penieinie X = 0 coamecnimo c Treo6xogninam ycoomtem, 
coraacoo xoTopomy napameTp X amen orpanwrennyio Benimany, icorga x —> Co. 
CoegonaTenxao, 

17  0 = SO+ Or  0. 0 	
0 c T 

eo) 	P  • 	 - (41) 
Q — cpr 0 

ABa OCTaBIIIHICCH Allcjxpeperamanimax ypainieolio Eypaoriennsi (23) a (37)] 
mosono coecni K ognomy, Tax icax x acicarooaeTco genennem ypainienao (37) 
Ha ypainiemie (23). Temps coegyeT Bb1110JIHETb Tipeo6pa3oBausio, no,rio6nme 
Tem, itoTopme 6b1.TIH BLITIOHHeHEI B pa6oTe [7]. CHa'Iana ygO6H0 BBeCTH HOpMa -

amosaintrile 6eapa3mepome nepemenome 
• T--To 

T= 	 

Z—Zo 
= 1— Zo 

onpegeoan, 6e3paamepome mammon,' 
zo  

— z o  ' 

TO 
 

V2— 	 (45) 

y3 = (1 —Zo) (1 QoYL0,19 	 (46) 

(WO—WP) (1—Z 0) (Y 0. 0 ± "W  VpH p 
114 —  

WO ( 1-170, 0)+WPY 0, 0 

v5 = (1— Z o ) 9-1 (1—D1-  c j 	 (48) 

(37) 

(42) 

(43) 

(44) 

(47) 
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1 
f (T) = t 0 

06T< T t  

Ti <x<1 (51) 
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143 ypannermii (6), (9) H (38)—(41) cnegyeT, ITT° 

I , 	, A  _ 	in [yo  k + — T) — yo T]. 
cpYt 

llocaegITHe ampamemm MO7K010 110,KCTaBHTI3 B oTHomeHne ypannermii (37) H (23), peaym.Tare Hero 110.113741131 • 	 • 

A  Etv+ViT- 0 -FYI) eYi+ (Y2+T) ( 1-f- Y4T) 
dS 	 (1— Vain [yo  (14-y i —T)—y5T1 

rye 6eapaaMepHoe co6cTnermoe 3Hwierme cxopocm ropemm paBHo 

A = 
Am.scp;pylRo (1—Z0)2 (Too — To) 

• 	3XT:p•Wo  

1'paaH*l$bTMH ycnonimmH ypameHHH (49) AnamTcH T = 0 upH == 0 
H T 1 upH = 1. 

Ilpo6nema xonogHoti «o6nacTna paagena o613mHoil TeopHH namnnapHoro naa-
meHH HmeeT mecTo 11 B 3TOM cnyHae, Tax Rax X, a cnegoaaTeasHo, H 3HaMexa- Tenb 	(49) He partm Hym npn = 0. 3Ta TprmocTr. moncer 613ITT3 ycTpaHeHa, ecaH BOCH0311330BaTLCH TemnepaTypoil BocunameHemm, T. e. B130- geintem 

B 3HameHaTeaL ypaimenna (49) H HHTerpHponaimem oT.(0, T i) go (1,1). 
IrpanHerme (49) mown') peraHTL nyTem uplimeHemm meToga HTepagsli, 

npimegenHoro B pa6oTe [7]. YpanHemm Tcomo Talme Rte , Rax H B pa6oTe [7], 
c TO pa3EHneii, 1T0 B aTOM capme 

(T) 	In [yo  (1-1-y i —v)—y5v1 
dt. 

(1,2 -FT) (I + V4T) 
T i  

IIpH ramonnemm TO.1113K0 Hopi:tor° IIPH6JIMIteHHH nonyHaeTcH anannTime-
cxoe 33E113a:imam gam A, npn 3TOM He nommaeT iffmalmx aaTpygHermit npH 
noncTaHoime Ti  = 0. ECKH B ypanHenHH (52) npHHATE Ti = 0 H ecaH cupaneg- 
JIHB131 HPH61111HieHMI y4 = Y5 ('iaerladi cnyHaii), TO ogeHligHo 

(1) .= In [y3 (I + YI + y2)] In ( i+V3 ) 
Y2  

	

r 	11+y2 	(• 	Y2  

	

722  L 	1-1- Y1 -1- 1'21 

03 

In 	 2 	 d-v2 	(i+y1:2 	11  ±y2   )1 

	

IY3 (1±1q-FY2)1 (1±v 	E 	[(  if+,,+„ 
A— m=1  

3 	 16 

ItaHecTneHme xapawrepncTmin CKOPOCTH ropemm 110 cymecTny JIBJIBIOTCH 

TaRHMH axe, xax H B pa6oTe [7], rge paccmaTpimanacx, peaiu A -a nB. 
Hanpmiep, gag yeTaHOBJ1eHHEIX 3HarleHHCI Vk, Wk, Zo, YO, 0; Llcp , To, Qolc 

Cpaenenue c ancnepuxeruna.abnbiatu aannuxu 

PeayJIbTaTai axcHepHmeHTon, 11P0B0KeHHEIX Ha pacnunemmx cTpysix ropio- 
Hero B ommairTeammx cpegax, upithogHTcH B pa6oTax [1-6]. It coma:learn°, 

pa6oTax [5, 6] He 6bIBEL aamepems cxopocTH ropeHHH, a B pa6oTax [2, 3] Kamm 
CT0.1113 manu, HTO HX roperme He HPH6J1H314KOCI3 x rereporenHomy npegeny, 

H, HaxoHen, B pa6oTe [4] BC.710)1CTB103 CJIONUIOTI re0MeTPHH clicTema ROTOR 6BIJI 

Jane: OT ogHomepHoro. IloaTomy AM' cparmemm TeOPHH C 3HCH0PKMOHTOM 

3acnyHmisaloT BHHM3H1151 TOJILKO 01113.11731, nprategemme B pa6oTe [1]. YCJIOBFLH, 

COOTBeTCTBY10111He axcnepnmeirry, B xoTopom HPHMeHHJIHCb pacmnamme cTpyu 
TeTpanima B aTMOC4epHOM Boagyxe, cnegylonme: p = 1 amm, To  = 300° K, 
L = 75 Kaitle, QF — L = 10 230 NaAle, Yi = 0,971 a/cm3 , 

0,3 na412•°K, X ---- = 2.10-4  na.alcx•cen• ° K, Vp = 1, VO = 13, WF 
= 132,2 el.Noitb, W o  = 32 a/mo.t/b, Yo e  = 0,222 H y4  01 ). HaH6onee 
onpegenemme peayaLTam H3mepelmil B o6nacTH reTeporeHHoro peHmma rope-
HHH 6Tzum nonyHemA ;Ina Harienb gBamerpom 38 Am H HaHanbnoit KoHgeHTpa-
Him romHero 48 acs/./1 npH HamepeHHoil CROPOCTH ropeHHH 58 aulcen. B aTOM 
caraae Haxognm, HTO yo  = 1,233.10-3  elant3, Zo  = 0,961, Too  = 1630 °K, 
yi  = 24,7, vo  --= 0,226, yo  = 0,412, v, = yo  = 0, a 113 ypaimenHH (54) nony-
gaem A = 3,80.10-2 . IlpH 3THX 3nageamix M = 5,02.10-2  elcm. 2 •cen H Up = 

= 41 aulces; uocnermee anaHeime CEOPOCTH npH6HH3HTeHLHO Ha 30% HHace 
axcnepHmenTalumoro. 

CpameHHe TeopeTHHecimx pe3ynsTaTon c peayavraTamil axcnepHmeHToa, 
B3511713411 113 pa6oTax [1], KOTOP1110, 110-BH)2(HMOMy, COOTBeTCTBYIOT peammy reTe- 
poreHHoro ropemm, npencTaHneHo B Ta6n. 1. Ha ananHaa aToft Ta6num caegyeT, 
HTo pa3HHHH mexcgy Teopennecimmn H 3HCH0PIIMEMTaBbH11.1M11 pe3yavraTam73 
ROJI06.110TCH OT 20 go 30%. TeopHH pia3smeT, HTO KKR BIalHOJIHeHHILIX axcnepH-
MeHTOB u0  1/re , 3a Hcxmo-HeHHem He6onLmoro nagennH u o  upli ps6nimeHm4 
xormenTpamm roploHero yo  (1 — Zo), xoTopoe Tampa rmegcxamanaeTcH TeoplieR 
(CM. Ta6n. 1). BeccmucneHHo cpanHimaTrA pe3yavraTia, nonyHernme 113 noir 
TeopHH, c gpyrram alieneplimeifranbnumH 3HaHemieimn [1], Tax Kali 040138KHO, 

HTo romoremme peaxgrm Taman JIHMI■ nexoTopoe maHemile gaH capmes, npn 
KoTopmx gHameTp xanena Tame 25 .3mm. 

Heonpegenemmcn, BHa'iOHHH TennonpOBOAHOCTH HBaKeTCH 6onbmeii, 
gem 30%, oHa monteT 6131TI3 npHrmaoli pacxontgenHa memgy TeopeTimeciormH 
H DKCHOPIIMeHT3J1131173IMH pe3yaLTaTamH. MOHiHO Taxam onmgaTa, 'ITO npHHHTMe 
gonymeHHH npri Bizmoge ypaBlleHHA (54) moryT BileCTH o1m6xy B 3HaHeHHe M 

W 
1470= 14-Y4T 

(49) 

(5.2) 

(53) 
m=-1 

B supamenHH (53) Hnem B a6comoTHo cxogingemcH pHJy ymeimmaloTcH CT0.1113 
6axcTpo npH ynearmemm aaaHeaHH m, HTO pegxo HommmeT neo6xogHmocTs 
PIHTLIBaTb 6onee ogHoro Hama in = 1. Tax Hie Halt B pa6oTe [7], upH6nnate- 
RHO To (C) = 1 — (1 — 05/3  gaeT npainumme npegeaLme 3Ha,TeHna ups 

H = 1 H npannnaHoe npit6nHaceHHe x acHmnToTe upH --= 1. Ecni 
Y4 -= Yo = 0, TO B nepHom HP116JIHNieHHH 110JIFIHM 

Cp/cp H 	H3 ypamermil (44)—(48) cnegyeT, ‘ITO 3Ha'ieHHH yi , y2, vo , v4 H y5  KB- 

JIHIOTCH onpegeneHmmH, cnegonaTenmio, mageHHe A gonamo 6LITE onpegenen-
HLIM npH 3TOM M --, (11r0)(kIcp) (p/y,) 1 /2, Halt rr 6b1J10 HOBYTIESHO B pa6oTe [7]. Ha 
ypaimeram (54) HuTexaer gOljOJIHHTeHMILIff BLIBOK 0 TOM, 'ITO HPH onpegeneumax 
3H3'10H1IFIX ncex gpyrHx napameTpon yneruneHne Yo, o 11pHBOKHT K pienrcHemno 
M nocpencTaom yBejlirleHHH y3 (3a c'ieT 110BLIDIeHEECI CKOPOCTH licnapeHHH 'X,)• 
OgHalio OCHOBH1111 KOCTOHHCTBOM HacToHmero aHanH3a .RW1110101 BLIBOK SICHOH 

(1,popmyam gfffi 6onee o6meil peamput v F,F vo  O - * npogpam cropanHH, 
yJIH C.T1r13.31 pacnimeamx cTpyra ropio'iero B OKIICKHIWILHOM ra3e. 3TO ycTpa- 

(50) 	 HINT mHorHe HeonpegeneHmse TronomeHHH, nonrieHme paHee npH cpannemm 
TeopeTHHecimx pe3paTaTon C cymecTaponmmH pe3yaLTaTamH mcnepHmeaToH. 

HepBne cemr, yHa3ammx allagemlit Tamne upHmeimmet. B pa6oTe [7], ogRaBo B ;Awl-
(54) 	 Hort pa6oTe nmeeTeR oneganca B aaaReinEm A. 
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ups rpy6oit ortemie na 20%. lioaromy moats° HpHilTH H aaxsionessio, VITO pe-sysizaarm Teopss H axcnepirmenTa corsacyloTca AocTaTonno xopouto. Ilpsme-
nesse diopmys, nosyqesmax B 3TOM pamese, x reTeporesnomy roperuso pac-
susessisx cTpyil ropionero gosaalo npssecTs x asanertriam cicopocTs ropessa, 
nps6ssacalorssmca K IICTHHHISM C TO‘IHOCTLIO J O MHOHCHT0JIJI 2 (scserAcTsse 

Ta6nuua 1 

Cpannenne Teoperagecnnx pe3pnaaron c oxenepnmenransynAnnt 
[1] no onpenenemno cnopocTm ropennn pacnunekunax e Tpyli 

roplogero npH peannfax remporennoro ropeman 

gmardexp xarifix, 
MICA 

•  

Beeman ROE- 
1100TPEO4HFIro- 
pionero, Asept 

TeoperwneeRag 
CROpOCTb rope- 

Hen, cmiceis 

axertepruceararib- 
Hag CHOpOCTb ro- 
peeea, cda/cen 

R
R

A
A

2 

60 50,5 68 
60 49 67 
45 46 58 
52 45 57 
48 41 58 

oarquoil neonpeAesernaocTs TepmoAnnamsnecicsic H TpasenopTrimx csoficTs). B TO ate epees HO pe3yasTaTa1, npsse,gennsim B pa6oTe [7] (OTHOCHT0JILHO 
cripasegassram B csynae pacilmseanisx cTpyil oAaoitomnoriermirax Tonsils), 
MOH(110 TOJILHO onpegessm npassithrto nopaAox BOHIPIHHLI. gasmieiimse sac-
neprimeans no onpesesearno caopocTeti ropensa xanesb, smeiontsx oAsilaitonme, 
HO oTtrocsTesbrio 6ossinse paniepis (AnameTpom 6onee nem 25 xxx), neo6xoAumm 
Asa 6oree cTporocr nposepits BTHX Teopsil. 

5. CHOPOCTI, romormaoro FOPEH}IH ICADEJM, 
ummomnx OJAHHAROBLIE PA3MEPLI 

B csynae, ecnm pa3mep xanss np116ssataeTca K Ryas), cRopocTis roperina 
cTpys npri6ssameTca it citopocTs ropeasa npeAsapsTessso nepemenransoil 
raaosort cmecs, Ana xoTopoii ameeTca miloro Teopeamnecasx cbopmys [11]. 
B DTOM paaiiese MM 6yAem sccsegosam nonpasay nepsoro noprimta K aTsm 
TeopeTrineclism peaysi,TaTam Ha BJIHRHHe Eassqsa memisx Kumar, (HanpBMep, 
TyMaHa) Ha ocopocTs roper:la. ECM" Ram is °nem. mama, TO OHH HOJIHOCTLIO 
scnapsnoTca AO peaxitsosaoti 3OnLI. CseAosaTesmio, pasymso nprniaTs cxeMy, 
corsacao RoTopoit HOTOH geIDITCH Ha Atte aortic nepsari, B RoTopoil nponcxoAsT scriapeuse 6e3 peaKbHg , H Apyraa, B HoTopoil smeeT mecTo romorennoe roperme. 
Ilpene6peaceinle secLma masum ac]xliexTom peaxgriti B 3orie scsapertna nprsioAsT 

ne6osisnoiioran6ite, 3Ha4HTBJILHO yripontaeT ypasneasa 6sarortapa scasio-nertsio Tex 30H, B RoToprax ogriospemenno 11pOlICX0ASIT o6a sportecca. B ATOM pa3rtese npsnaTo, nTo rHICJI0 Ilmosca pasao eAssrate (&/c, = a). 

3ona ucnapeuust 

Ypasnensa, oupertesaiontse Yk, T n Z B sone scnapessa, nosygenm 
H paccmoTperas B pawl. 3. IloAo6se cliopm ypassessii (26)—(28) AaeT spas° 
diopmasmio srapaariTa Yo H YF B Brute y111(10111 or T JILIOHCD, pal:mom eitsrurge. ECM! BTH TpH ypaBlIeling COOTBeTCTBeHHO pa3,liellEtTI, Ira ZoYo, 0, Z, (1 —Y F, o) H ZO L H nepsue Asa ypasaertria HOCJI0JD(0133TDJIBRO BWIeCTE K3 
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Tp0Ther0, TO Asa nosynernmix ypal3Hellafi MOHCHO 6yAeT nposinerpnposam 

z0Zy0, 0Y0 	Z lap (T — To)+Ll +  • • 
z oL 

	

r 
 z cP  (r ' ---T°) +1"  exp [ 	Z dx , 	(55) 

	

oYo, o 	ZoL 
0 

Z (1 —Yg) 	Z  [op  (T —T 0)+  L]  
Zo  (1-17p, o) 	Z oL 

	

, 	(1  —Yg, i) 	cp  (T i—To)+L 	
M 

zo 	o) 	 cc 

	  exp  [ 	Zdx ]. 	(56) 

33eeL HOCTOHHHMe inEtTerpsposassa onpeAesaioTca nps rpartrinnom yCJI0BHH 

xorina swim, pacnosomensoro BEI3 110 noToxy. B ypasnennax (55) H (56) 
napameTpm Ha snainek rpansne (no noToxy) aToil 3OHLI scnapensa, o6o3aa-
nensrae intAexcom. i, oupegessuoTca ycsossem noznoro Ecnapensa Z i  = 1 11 ups-
HaTIMM xi -= 0, socitonsay nanaso x JIBJIHeTCH spos3so7Ibniam. 3aanessa Yk, 

csaaaraa c Ti  nyTem peraerisa ypasaensil AS51 3OHEI pealinsn [CM. ypasnexsa 
(60) H (61)1. Asa scam scnapeana ocTaeTca pertain. TOJILHO oAao ArnIxliepes-
msasiaioe ypasnense (29) c rpartnnisams ycsossams T =-- To  ups Z = Zo  
H T =-- Ti  (nen3secTsoe) rips Z =1. Penrease ypasnensa (29) gaeT CB113b 

MeHi).(y (enie HeH3BeCTHO4) secosoil cercyrignofi CHOpOCTLIO ropensa M H HerI3BeCT- 

Rai TemnepaTypoil Ti . 

Peanquonitax soma 

B uportecce yuporRearia ypasaensfr (22)—(24) Ana pealunlonnoit 3oara 
BO3MOHIEO HOJIrIHTB o6isse 6asancra maccm a alleprss. Tax Halt so = 0 H 

EF = 1, TO nocse yMHOIReHnfl ypaBHeHafi (22), B3FITOCO Ana csyqaa OHHCJIH-

Tesia,—Ha onion:mane p,F /110  n siansTanna nospienaoro ypasnenna H3 ypas-
seism (22), B311TOr0 Ana cariag ropio.iero, nmeem ypannenne, KoTopoe nocae 
ognonpaimoro nirrerpnponalinn npnrinmaeT Caegyionlnii SHIA: B ypassenss (57) 

nr ax 
a d 

	

(Y F 
110 	 110 

Yo) + Z (1— YF + 1.11*-E Yo) = 1 — YF, + Yo , 	( 57) 
il0 

IIOCTOHHHaJI miTerpsposaarra onpeAesaeTca nps x = co, ups xoTopom 
(dY A l clx),„, = 0, Z,, = 1, a YF,. = 0 HMI Yo, = 0 B 33BHCHMOCTH OT Toro, 
HBJIHeTCH JIM cmeci, 60)111011 Hall 601"DTOA. Tax Hart ypasnerise (57) 5113:1310TCH 

cnpaserisssiam B o6esx aonax, TO ero sesaa -gam moateT 6LITL oripeAeseaa 
rips x = — co (rAe dY Al dx = 0), 11p11 3TOM nosynaeTca o6notti3 6asanc 
HOMTIOH0HTOB 

Yo, = ZoYo , — V°W° I  	R _ — Z ± ZoYF, — Yr, = 
Vri'Vr 

0 (Asa 6oramix HRH cTexsomeTpuriecarix cmeceil), 
(58) 

ZoYo, 	Vp  ° r 4p P17° 	 [(1 — Zo) ZoYF, 01 (Asa 6eArtmx cmeceil). 

06issit 6asaric saeprns moats° no.synsTh UYTM penman/1 ypasnensa (24) 
Tips x = + CO H X oo, HpH yCJIOBITH, "ITO B BTHX Toqxax BCD npos3sorisme 
no x pasrar HyJno. Ecas npamessTs nosynessoe ypasriense (58) s onpeJeJIeHHe 

go IQo =- — 1-1, d217, Cm. ypasnertne (39)1, TO sailAem 

To,,=T0 — (1 — Z0) — (ZoYo, o — YO, co) (29--cp  cp 
	 (59) 

"ITO H MOHMO 6bxR0 OHIllgaTh Ha OCHOBBEHH JIOPHICH asserinii. 
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B 3oHe peaxrum Hondogy Z = 1 (dZ/dx =-- 0) n ypanHerme (23) ygonne-
THOpneTen TIMMlaRbHO. 14MeeTCH TORLKO OHO peraeHne ypalmeHnn (57) npn 
Z = 1, HoTopoe s1B7IReTca noHenault up{ x = co: 

y F.=  yp, 	

v
v
oWo
itqF 

 (Yo Y0,  co). 	 (60) 

ECRH yparineHne (60) nogeTatans B ypanHeHne (24) npn Z = 1 H a = A./cp , 
TO 04eBligH0 TO.71bH0 ogno pemeHne, oeTaxageeen KoHennuan npn x --> oo: 

cp  (T 00 — T) 
Y = Y 0, co ± 	

Po 	 (61) 

IIpH nmnoge ypa3Henrui (61) npnmeHerto ypanHenHe (59). IIoaTomy, max H B eny-
nae 06innHoro namHaapHoro nnameaH ramo6paarn,HE nexognmx npogynTon npn 
-grime EA:ad/lea, paBHOM egnranke, Bee Beconme ;Ionia RBRRIOTCR Rlineftmannt cDyHx-
TUMMY( TemnepaTypm. CaegoBaTeasno, gaff peaRnHoHnoil 3OHM OCTReTCR penniTh 
TORLHO 0;(110 ypasneHHe (HanpHmep, gaff T (x)). 

IlTo6m nonynnTx nerno pemaempo 43opmy oeTaloukerocn oupegennmigera 
ypanHerum, ygo6no BBeCTH 110HRTHe 0 Beconoti gone noToita OHHCJIBTe3.11 B Ha-
Tr/Jai:mei-am x, xoTopan o6o3HanaeTen Tio --= Yo — (a/M) (dYoldx). Ho/max-
./MR DTO supancerrne H ypaxnernm (59) l (60) B yparmernie (24) nprr Z = 1, 
nonynnm- 

dT„ , 
M 	= Yo ( 110— Yo, 	cp(T —T oo). 

110):(CTaBHB 10 B ypasHeHlie (22), B3RT0e ;Ann OHHCRIITeRIT npH Z 	H pa3- 
;wino peaynLTaT Ha ypanHenHe (62), nailgem, 'ITO 

dzlo 
dT 	 (63) 

Qo T — T +-- (no —Y 0, 00) c 
Tax Kali H3 arfannaa ypanHerma (26) npn x = 0 enegyeT, 'TO 10,  i= 

Zo YO, 0, TO rpaxHiImmn yonodulmn yparateram (63) RBRRIOTCH "=--- Z0Y0,  o npn T = T.i  H to =- Y0,00 HIM T --= Tom . Bee 3TH rparatnimie 3naneH1n, 
3a nexmanennem Ti , II3BeCTHM 113 ypaBHeHHI (58) it (59). lloaTomy B pe3yabTaTe 
pemenHn ypasneinan (63) 6ygeT nonynena CBR3b menigy gBymn nenaseeTRumn 
BearrnnnamH Ti  H M. 3Ta. CBR3b II CBR3b, Holly-animas' npn pemeHnn ypartneram 
(29), o6pa3yToT /Ana He3BBHCB_MMX ypamennn C gsymfi BeH3BeCTRMMEI BennnH-
HamH. BoaTomy MOH(HO onpegenHTs Ran Ti , Tax H M, T. e. exopoeTx ropermn, 
upH ognospemeHHom peineHHH ypanHermit (29) H (63). 

Memo° pezuenus e c ✓tymae CliAbH0 pcza6aertentibix pacnstrtennazx cnzpyii 
XOTH nimenpHrtegemunii meTog gonnieH npnBeent x onpegenemno CHOpOCTIT 

roperum B TOM enriae, xorga HenapenHe aaxatransaeTen 33epx no uoToxy 
go 30HLI peam-AHH, ogHano meTognxa peraeHnn ypanHerani (29) n (63) B o6dem 
enynae RBRReTCH C30RMOR H ne npr3o,3HT x alia.anTrmedolm pe3ynxTaTam. 
ECM( nagarthHan neconan gong EoHgeneliponarnion (Dans oneux mana, TO upo- 
mencyTonHan TemnepaTypa Ti  gonama mano oTarrnamen OT T o . Paen.nagxman 
B Rag ypa3Hemle 30111.1 nenapernin OTHOCRTeRbH0 To  H OCTDBRFIR TORLHO nepnufr 
nneH pa3noncennn, monmo onpegennTx BRBRBIle (nepnoro Hoprigna) Hann-rum 
pa363.3.neHaort padmineHnoit atIMICOCTII Ha exopoem roperinn. 

Ana3H3 ypasnerurn (29) B TOgHe Z =-- Zo  Aaer 

	

( dT 	r 
2L(1— 

 cpr:z0A'

Zor 	 cpTo  ) {1+ 
[1+ 	 2 (1—Z 

Zo  ) 
o'\ 2( 

) 
'v 

	

dz 	L
11/21 

, (64) A  

rge 
M24(1 — 20) L 2y 

A' = 	 • 	 (65) 
ni,T81/0  

IIpn aTOM 611no npnmeHello ypanHeinie (A.2). Ilpnfaiman TOBLRO nein:isn't ',MOH 

paanomeHrui BeRH4HEMI T B prig Tetinopa (mono Z o , Hartgem 

TiT 0 + (1— Zo) (
dT 	T (1 +VT). 

 dZ 0 	° 	 (66) 

IIpaBaH nacTs paneHeTna B ypaBHeraln (66) CRegyeT 113 yparalennn (64), eens 
A' < 1, T. e. npH yenonnn, KoTopoe HORTH Beerga Bepno gag romorennoro 
roperam, nognirmnonaerocn ypanHeHruo (32). Ypamenne (66) noxamanaeT, 
4TO Ti npeimunaeT To  Ha Bearrirmy, nponopunoHanbnylo mam:mit CHOpOCTH 

ropeann M 8 Hanansnomy pagilyey Hamm ro . 
Ann Toro nToom marlin% npn6nnacermoe pemenne ypanHenlin B aone 

peaxann, ygo6uo BBecTR 6e3paamepraae nepemenHue 

o —110 	 (67) 
ZoY0, 0 — Y0, co 

H 

0 = 1 
Qo ' (zolro, 0 —Y0, 0.) cp 

nogeTaHointok RoTopux B ypainieHne (63) nonynnm 

dri 	(P3-8)10  (04-0)1F 	pt I/ 1-0  
(1-1) — (1-0) exP  L ”' 32+0) J • 

B ypasmeHHH (69) 6e3pa3mepHxze nocTommme pamrm 
= E 

Pi  ROT. 

T 0 — (1-- Z 0) L . 

P2 = 

Y4= 

= zvoFY;Z:Yo (1:00. .° ' 0— I,.  
R.  = vo  r,(1: 	cYF,  

Beapaamepnan exopoeTx ropeartn 

	

x  XWo'vo 	Pw Y(F-1-v°Bl x  

	

1142,p 	RoT ) 

X 	 17  – e-0 0rr FvF 1A 7  – " 0 v0 (ZoY0,0 — YO,.) v°–i  [ 	vP,,,WF  (Z0Y0, 0 — YO, 00)  ] VP'  • v0,, 0 
	 (74) 

IIpH minoge ypanHeann (69) Henonx3ona3llex ypasHennn (21), (58)—(61) 
n egenaHo npegnononcenHe, 4TO nameHenHe napameTpa B OT TemnepaTypu Tome, 
4TO 0/1yHRL(HR B cpnrypaux exo6Rax ypanneHnif (74) nnaneTen toeTormnoil. 
FpaHnnume yenoinui ypannennn (69) cnegylon(He: II = 0 npi 0 = 0 1  n 1 = 1 
npn 0 = 1, rge 

(1—Z0) — cp 	 c To  
ei P--.- 	 Qo [1 ±(1—P 	Zo)Lriq 

 , 	 (75) 
(zoYo, o—Yo, .0— cp  

(62) 

_loop 	°30 

T os —T 
(68) 

(Z0Y0, o—Yo, ...) (2Qcp  

(72)  

(73)  V
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174 	 B.  ropekue arcuasu.x paxemnbtx mon.aue 

cornacno ypannemitnm (68), (59) H (66). HenanecTnan citopocTs ropenna HOBE-
JIHOTCA TWILKO B napameTpax x II O. 

Tax xax ypannenne (69) oAnnattono Ho 4)opme c onpegennionwd ypanneRnem. 
o6allirmx gamnnapimx nnamen ra3oo6paanux Bergem, TO gonyigennn, nogo6- time gonmeawRid, Trplimennemstm B caynae cropannn ra3a, gonnum 6TATs cnpa-
Begannumn H B paccmaTpnBaemom caynae. Max npnneAem nTepannonnith meTog. 
peutenna, ROTOpJ Ao rtexoToport cTenenn noAo6en meTogy liapmana [11]. 
EggacTnarnatm npenmyntecTsom aToro meToga no cpannennto c 6onee namikinism mrepannommtmn meTogamn 1313.7151eTCH TO, rao MOWHO nonynnTL necitonmo 6onee 
TO'LHBIO aaannTlinecnne nmpantennn, npencge nem npn6ernym x nnenennomy 
pacneTy. Ymnontenne ypanaeunn (69) Eta 3namenaTerm npanort nacTn n nnTerpn-
ponanne OT 0 = Oi  go 9 =-- 1 gaeT 

x/= —2 — (1 —13)4 
1 

(76) 

rAe 

(03 — 0)v0  (04 — 0)vF  exp [ Pi  (1327F°0 	de' 	(77) 

EC.11H nynenoe npn6anntenne 0( 0 )(1) 110,1:(CTaBHTTo B ypannenne (76), TO no aTOTO.  ypannennn 140/1010 1:10.11y.IYITIo nepsoe npn6anntenne 3nanennii x(i) H .E 1 ). Tax Hatt Oi  aannenT oT M, EnTerpan I He monceT 6161Th BrAnncnen aapanee, xax B caynae nnamenn B .1HCTOM rase; B itanecTne I noAcTannatown pawn:prime 
nncaemtme Bennnnnu B xansgom noczegytontem ups6artmennn. 3nan nepnoe 
npn6anncenne Ann x, MOSICHO onpegennTs trepnoe npn6anntertne Ann 0 OD, Ana 
nero ymnontaeTcn ypannenne (69) Ea anamerraTenb npanoit nacm H mrrerpn-pyeTcn OT 0 /10 1; npn 3TOM B HanecTne nogrztrrerpananoit clOYHICIPM 6epeTcn 
nynenoe upn6anntemite 0( 0)(11). Hpn6anntenna smatter° nopnAxa nonynatoTor 
nonTopennem 3THX AeAcTnna 
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no3pacTaeT, .TO, cornacno ypannertnto (74), BLI3MBOOT ymenxarienne M. CHO-

pocTs ropennn gonntna noaTomy yMenamamcn npn BO3pacTaHnn paAxtyca nanan 
01C0110 rpartnnra TIOJIHOCT1310 romorennoro ropennn.' 3TOT peaynaTaT M0BIHO 

6131no ontngaTL, ncxogn HO CfmaRgecKnx ocnon, noutonmty Bpemn ncnapennn 
BoapacTaeT C yneannennem r o . Ognaito aTOT acTpci)exT He nmeeT mecTa B axcnepn-
menTax, npnnegennux B pa6oTe [1]; npn ATOM CJIBAYOT OTMeTHTL, 'TO B OTHX 

axcnepnmenTax cocTan cmecn namennacn c itamettennem r 0 . HI12/33 6ygeT nom-
aano, nTo B cornacnn c mcnepHmerrraaaHLTMH pe3ynaTaTamn, npeAcTannemarmn 
B pa6oTe [2], BXIIHHHO ro  Ha M otieHr. mane, .caegoHaTeasHo, manale HameHeHHH 
B cocTaHe cmecH moryT nem) mtpunaTL 33BHCILMOCTL To OT M. 

To'iHOe Bmpantenne noupamtn nepnoro nopnAtta x CKOpOCTM ropennn, 
BLI3BBHH011 xongencnponannoii (Tpaaolt, monteT 6rATL nonynerto Ann cayman, 
B HoTopom romorenHaH pawn:pan Hmear 6onrranylo aneprmo alum:lama. Xopomo 
113BeCTHO [11], .1TO npn 60JILDMIX 'arrarzemolx afteprza arrnsannn (13 1  >> 1) 
33BHCHMOCTE. 0 OT 11 Taxan, .TO nocaennnti Amen ypannennn (76) nnoro menarne, 
nem 1/2 . lloaTomy llepnoe npn6nnAtenne c oT6pachtnannem nocneArtero nnena 
ypannennn (76) AaeT 

	

x= 1.7 
	 (80) 

Hepexogn npn nnTerpnponannn ypanuennn (77) OT nepemennoil 0 X 

Pi  (1-0i) 1-0  
1+13 2 0-01 

nartgem, 

i -FP2 	r  (1-42) 10- 
Pi 	t. L Pt (1-0i) 

r 0i) 0+02) 1 X {(13- 1)+ L p i  0-0 	
t 	— 1)+0  

x (n)I(n) 	(1 _ 0...)  

0 

E —1)— (1 — 0az -u)] 

= x(n)  (f 3 — 0)v0  ([,— O)vT exp 
e(n) 

Ann npn6annterina n-ro nopnAxa 

PeayAbmambt 

geftermte, RoTopoe otta3r.thaeT paamep Hamm na otopocm ropennn, MOX1110. 
BMBOCTH HO ypanneram (76). PaccmoTplim clicTemy C HOCTOREHLIMH nanansimmn 
ananemitnmn TemrrepaTypm, xonnenTpannn xongencnponannoil tipana it cot:anon:re- 
• KOMHOHOBTOB cmecn (T. e. To , Z0 , Zo  Y0 , 0 H ZoYF ,  o IIOCTOHHHbI), HO npn 143- 
meHatEnt nananutoro paglryca Ramat. ,4J1f1 Taitoit cncTem:bi ROHCT3HTLI p, 	114 
IIOCTORHH111, H , cneAonaTenuto, cornacno ypannennto (76), x mown' HOMellfITLCH 
TOJILICO ncneAcTnne H3MBHOH1151 0i. Ha ypannennn (77) cnegyeT, .1TO I ymenauraerc.fr 
c nommtennem 0 1 , a, cornacno ypannertmo (76), Beanrurna x o6paTHo nponop-• 
nnortanana I, cnegonaTeaLno x BoapacTaeT npn um:Gutmann 0i. H3 ypannennii 
(65) n (75) BEEXHO, TITO yrteannenne To npnBoAnT x noapacTannto BOXIVIIIHM A' 
H HODTOMY 0i  noapacTaeT. arcloga cnegyeT, nTo C yEennnennem r o  BOXIVIIIHa X 

[ (04 —pi (1) ( 10+0 132)  tyF exp 	oe  

	

1+  kl3 	) 

	

Pi 0-00 	

(81) 
 l dg 

— cDopma, HoTopan oco6eHHo BLICOAH3 npn nonyneunn npx6anntermoro mapa-
;mann Ann I npn 6onbutitx 3nanemmx f3 i . 

Hpn6nnatennoe paanontenne B wig Beartnnana / 6ygeT paann -nnum Ann 
6eAnstic, 6oramix H CTOICHOMOTPR.IOCICHIC cmeceit. Mat AaAnm peaynsTam TOXIDHO 
XXX 6egmax cmeceii, a nwpantertne, npncyntee 6oranam cmecnm, montno nony-
nnTL aamenoft 133  Ha p, t sepec-Tanowtok B 43opmyae v"F H vb. Tax Rag ypanne-
HMI (58) n (73) nottamanaloT, 'no P4 = 1 COOTBOTCTBYeT 6eAnstm cmecnm, paa-
nontenne nogburrerparthnoil (TRYIIKIPIII s ypaintenprn (81) no crenennm n yner 
TOXLKO nepnoro nnena gaarr 

/ (133— 1) v;) ( 1-1132  )VF+i  (VF -F 1), 

CO 

rge r (x) --= 	dg ecTb. ramma-cDymtnnn. 

	

. 	. 
Ilpn6anntennan cDopmyna Ann x, nonynennan 113 ypannennft (80) n (82), 

ananorwma cDopmyne 3eaLgonErna — Oparat-liamenenxoro [12] Ann o6mnnoro 
ropennn raaa. Ilnema nhicurero nopnAxa B pamontertnn no cTenennm 1/f3i 
MOWHO nento HOXY.IHTE, 313 ypannennn (81). 

143 ypannennit (80) H (82) MOWHO nonynnTb nupantenne Ana pautocTn cxopo-
cTeii ropennst anent, paa6annermoit pacmanennoil cTpyn X1HTVCOCTH n nepeme 
nrannoro rasa Ann npegenbuo 6onainnx 3aanertnit alleprldi almmannil. ITTo6u 

(78) 

1:2-4 	) de 
	(79) 

(82) 
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176 	 B.  ropenue alcuanux panemnbix mon.aue 

cgegaTs pasymnoe cpasHeime, Heo6xoJHMo HplIFOITI3 HaganbHme TemnepaTypy 
H cocTas cmecH sax pacHsineHHoit cTpyH HIIIgHOCTH, Tax H nepememaHHoro 
rasa ogHHaxosumH, T. e. To , ZoYo, 0 H (1 — Zo ) ZoYF, o — HOCTOHHHEI. 
143 aToro csegyeT, gTo HapameTpu 13 3  11 134  HOCTOSIHHEI, a pi  H p o  nepememm, 
Tax sax H3MOITHercx c HameHermem Z o  [CM. ypasHeHlie (59)]. ,L(sH onpegeae-
HEM nonparstH K cxopocTH ropeHHH moHmo supasteHne ,g3151 M, Hosyqemme 
H3 ypasHermil (74), (80) H (82), passoscHTs no cTeneHHm masoro napameTpa 
(1 --Z 0)Licp Tce  H oT6pocHTs HAM M, ssamolaxame B ce6H xsagpaT OT aToro 
napaMeTpa. flycTs MP] 06oaHaimeT se.unlirmy M nepementaHHoro rasa 
[ (1 — Zo) L cp T.) =---- 0] H M[11  — nepsoe HpH6sHmenHe secoson cxopocTH 
ropeHHH pacnulgenHoli cTpyH HIFIgHOCTH, Torga passomeHHe B gaeT 

/um m[o] 	r(1 — Z0) L  (  E  
Mfol 	 L cpT 	2/102'.. +.VF +1  ) • 

YpasHeHHe (83) LtoxassisaeT, "ITO csopocTs ropeHHH gonama HOBLITHaTbC11 npH HPH6JIMIC0111111 cTpyH sufgRocTH H nepememaHHomy raay Hpli ogHHaxonix 
cocTasax cmecH H Raga:mm.1x TemuepaTypax. 

06srussalt Hops-Hos BeHHHHHIS paaHHHLI MUI — MP] MO71010 HalITH 	- 
aoxaxnem IHCJIOBbIX 3HaHOHHCI, COOTBOTCTBylOITOIX axcuepHmeHTam ph6omi [1]. 

IlpHHIIB E H VF.  rr 1, Haxogitm, HTO upH 1101314BIOHHH 1 — Zo  
OT 0 go 0,05 (maxcxmaabHaH sealtrama B pa6oTe [1]) csopocTs ropeHHH pleas-
maeTcH Ha 5% (T. e. rpy6o Ha 1,5 cmIcex). 3Tor adxflexT sonnaxaeT acxnIOiIHTenb-
HO  nageHHH agHa6aTn4ecsoti TemnepaTypia HaameHH HpH ysenirrieHHH 
RouHeurpaHHH soHgeucHposaHHoil (Dam. B HpHse);eHHom 1:TH6.7110ml:um pas-
mep xansix He oxassisaeT HHxaxoro saHHHHH Ha cxopocTs ropeHHH, • noTomy 
*ITO 81  He upoHsaHeTcH B ypasHeHHH (82). 

YnomHHaemoe swine ymeHrmeHlle M c HosamieHnem pagHyea Ransil r o 
 (T. e. ysegHtleHlie Oi ) snepsme npoHsnaeTcH so sTopom gneHe paanomeHHH 

ypasHeHHH (81) no cTeneHHM 1/P i . Orkeuxa Hopsigsa BOJIHHHH1.1 BToporo gneHa 
paanosseHRH noxasszsaeT, 'ITO npH 3HarieHHHx aHeprlin aRTHsascHH 
sallaHHe 7.0  Ha M scerga measme V io  noupassH, HOJIygaeMolt H3 ypasHeHHH (83) 
(T. e. ymeHmaaeT cxopocTs ropeHHH Ha 0,1 a u cen). 

3T0 saxamerme HaxogHTcH B cornacHH C oscuepHmeHTamanamll peaynsTa-
TamH pa6oTst [2], B HOTOIMIX He 6MJIO o6HapymeHo samemoro BJIHHHHH pagHyca 
Ransil Ha cxopocTs ropeHHH. 

6. 3AIEBRYIEHFLE 

HpH reTeporenHom ropeHHH moHogHcHepcHoill pacnilnermoir cTpyH roplogero 
cxopocTs ropeHHH 3aBHCHT rJIaBHMM o6pa3om OT HamansHoro pagnyca Ransil, 
HarianbHors RosHempagHsc soHgeHcHposaHHoil (Imam H HariansHoil cxopocTH 
ymeHauteHHH );HarvieTpa ropHigeii xanan ropmero. Hpli roMOreHHoM ropeHHH 
pacnitseHHoil CTpyH CHOpOCTb ropeHHH TOJILKO 1103HaHlITOJILHO merthnie cRopocTH 
ropeHHH nepementaHHoro rasa C ogilnaxossim cocTasom cmecH, H oHa raasmam 
o6pa3om 3aBHCHT OT aHeprim alITHBaIIHH H soacisinzameHTa, nponopnHoHashHoro 
HEICJIy CTOEHHOBOH1111. 1103TOMy B 3THX gsyx upegessmx carlasix CHOPOCTb rope- 
HHH 	cosepmeHao paanll-rnimmH (1)11311RO-X11/4112FleCRIIMIE npoHeccamH, 
14 MOHCHO HpeguonaraTs, 'TO ymeasmeHHH H nosmueHHH cxopocTH ropeHHH 
B Hepexoge OT romoreHHoro x reTeporeEHoMy ropemno 6ygyT Ha6siogamcH 
B pasawnma cHcTemax. HonygeHo ypasHeHHe (34), onpegesmolgee HpH6sH3H-
TeasHoe mecToHaxostgeHne nepexosHoii 30HbI, pasgesmonceff romoramoe H reTe-
poreHHoe roperme pacnsigeHHort cTpyll )1SHAROCTII. OcraeTcH Hepeinemmii Tpyg-
HaH Hpo6nema oupegeseHHH cxopocTH ropeHHH B nepexogadi aoHe, rge romo-
rerun& H reTeporemuth Hpogeccu upoHcxogHT ogHoBpemeHuo. 
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llpHaomeHrte A 
IIPOCTOB BIABOB YPABHEHBUI ABB OILPEAEBEHMI CROPOCTB 

113MEHERBII BECOBOB A0.1111 rA3A B CJIY'IAE ICAIIEBB, 
IIME1011411X OgilHAROBLIE PA3MEPLI 

Tax sax B 110T0H9 Hamm He cosgazoTcH H He paapywaloTcH, TO upH ycTaH0- 
BIEBIIMICH HoToxe 'MUM Rauens, npoxogmARx B cexyagy iiepe3 egHHHHy  BJIO- 
IIgaJSH mo6oil risocsocTH, HopmansHoit x OCH z, He 3aBHCHT OT e). CsegosaTeabno, 

	

nu = nouo, 	 (A.1) 
rge HOCTOHIllfaH onpegesHeTcH HpH x = — co. gasee, o6splii sec HCHAROCTH, 
npHxogHrgeracH Ha eAunHZ;y o6'bema, pasell 

Y (1-- Z) = rtr3yin• (A.2) 

3gecs npasaH gacTs ypasHeHHH HBJIHOTCH upollasegeHnem seca xarum Ha HHCHO 
Kamm, B egHHHHe o6i,eMa. YmHomaa ypasneHme (A.2) Ha u II irpHmeHHH ypas-
Helms{ (A.1) 11 ‘  (1), Hafigem, 'TO 

4 —
3 

nvinouo  

Ho, cornacHo ypasHeHmo (7), 

	

dr 	dr 	X 

	

U  dx 	dt 	r 

HogcTasaHH ypasHeHHe (A.3) B nespo gacTs ypasHeHHH (A.4), HaxogHm, 'ITO 

4 
dZ 	3 aYln°u° )

/3 

Lc 3 (1— Z) 2/3. 	 (A.5) 

	

ax M 	ur 

ECJIH FICHHIOHHTI, r 113 ypasHeHHH (A.5) nyTem II0,1ACTaHOBlill ypasHerifin (A-3), 
TO Hosyrnim csegyfonlee shipasseHHe: 

dZ =  4rtyiuon oro  x (" 1—Z y 	
(10)

/a 
dx 	M 	u C1—Z o) • 

Ha xoTopoe Hmegacs cciuma B pasg. 2. 
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i) To o6cTonrenscrno, *ITO mannu moryr muumuu. ncnegcrsne upu6.arnuennu pagay-
ca x Rpm°, He upusogur m gononanrensumm anpyrnaeunam, zau EBB ypaauearte gam enyuau pacumnennofi ;EHAECOCTE He upnmeunerca aa ceuennem, B moropom r = 0. 
12 3axa3 J'5 23 

(83) 

(A.3)  

(A.4) 
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MOBbIllaTX pe(Dpamlnii roplorfero 

s0=--  T
L
a 2

3 
 Ro 

 N„ 
— cmenkelme BETepcbepernmormoi nouocu B carme aranoaa; 

S (y) = s (y) s o  — cymmapaoe cmememie itonocia; 

D N. N G,— paaBocTE 
B o agyx a , CA3  hrt0.4 b 

CI, C2, C3, C 	IIOCTOFIHHIale; 

L — ;Anima gliamiBpa, cat ; 
ft — MOnexynKparag Bec, 2ixo.4b; 

N — monsllaB pecbpaxABH, cx3 /mo.ab; 
n — noxaBaTeas upenonneuBB B mo6oir TogRe BoBmyrikemloii 

o6naeTn; 
nu  — BoxaBaTens upenomneEBB RarpeToff cTpya Bile B o 3My-

u ennon o6aacTB; 
p — o6nAee gaBaem4e, anua; 
r — paBBye B am6oi3 Tomte unemm, cat; 

R o  — yinuepearmiaB r a3 °Bag HOC T 051HHaSI C.ilt3  • arilIK Atallb • epaO; 
s (y) — cmemerme BIrrepcDepeiamoalloft IICIBOC 131 (T. e. m4c.no  paaHo-

g RIM B OBH B ounnecitom nym); 
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Sixth Intern. Symposium on Combustion, N. Y., 1957, p. 1-11. 
12. 3 enr.rk onnc FL B., Cemeuos H. H., Runerima xamizuecxxx peamithi B rum-
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liccnexiogaHme mcnapeHmg H ropeHmg 
ropgmix C nomouolo mwrepctlepomerpa, 

pa6oraiou4ero Ha A eyx An H ax eon H 

Pocc, M.. ditb-Benuitt. 

B I:merman:la crame OHHCLIBBEITCH Rcoacrpymmil a pa6ora 	yariniemno nrrrepci)epo- 
mexpa, pa6oTaiontero ogRospemermo Ha ssyx mumax Bonn II ripeuriamauermoro gafl onpe- seseintu THHHIC CBOACTH MHOrOKOMHOYMITIMIX CaCTela, xax npocInurn TemnepaTyp H Rouges-
Tpanuii impos ropsmero B uorpariummix csoux Rasmus, HCHapRIOMHXCH ria soasyxe. B pa6oTe 
upusegemx Talcum rieRoTopme mar:lemma aRcnepumeriTantsme peaymaana. B 6ontrauscrse 
OHIATOB 6maa ucnontaosmia gurnumpimecRau mosens ucnapuromeilcs H ropunteii Ransil 
AAR Toro, RT061,1 HCHHIMIHTb BAHHHHe TpeTbero BemepeeRg. B Broil Impart uccneuyemau 
HUIRKOCTI. no/mita:fact uepea luny sus HOAHOHCHLIX HabearcHil B nyeroTemaii quarnigp H3 meras-
noRepaimmemcort nopacToli 6porfem. Roam:a imarmspa &um aaxparril xpannicamn B3 neno-
pneTok 6poaaai. Ana coauammi ycnossii, ananorummix ycnommim ucriaperma B Ramepe cropa-
Ras, Raring o6TeRanaca riarpenam somyxom. 

Hpuseuesza rieRoTopme gaimmie OTHOCHTeBbH0 rpammimos TemuepaTypm H Ronrieurpa-
mmt B norpannsnom e.noe Kamm. arcenepnmenranLame °Taw:imam' meacIry TeMnepaTypon 

Roagearpanneil &um riponepeEbr paerrezom no cDopmyne, smsesemsaii Ba ympontemnii Teo-
puu ricuapenzu allailapH,leCHOf3 REMBH B EFOTOHO Boerkyxa, H npn STOM nonyueim yuosseTrio-
pureamme cornacue. 

Onsicau Talcum OHMT no miclxpystiormomy ucimpemmo sopmaamtoro reRcatia B Hell0A-
BaaCHOM CTOB613 soagyxa. Cornacue nonyuemmix peayasTaros C TM:labia pemeunea BO ypan-
Realm Outa naa aroro earrax Tome oKaeagoeL rinoane yrkomneTnopEreniamm. 

Ilpnnerkenbr upoclutan Temnepaup Boxpyr ropumeil nummmipmecimil Ramm. Bony -gen-
EMI0 gamma yRaatismor ria }mamma, so-nepsiax, peaminomiorx 30HLI, umeioniefi nepemett-
Hue, no Rose -mime paastepti, H, so-sropmx, 3OHLi , cocroinueil summand o6paaom H3 napos 
romouero. Hocsemmui acula ysearrummercu B paaMepax x miumemy (oniociaTenstio Raupas-
aesimi noToRa) Rosily Ransil. 

B amummerom Rpanco umoutema HepCHeRTHBSI npessaraemoil sansireiimeit pa6omi 
c upumesenuem innegepomexpa aroro Tuna a upegnaraioTcH HOBLI0 o6nacTil ero npumeneimr. 

OBO3HAREHMI 

12* 

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



5eapaamepmam TemnepaTypa; 
pOexTratmam HHHH0 BOJIHII, A; 

V — yrkensifbni HOC, 2/X04b; 

0= 
2 

XI Si
2 

(
Y) 

 Y) 	 ii 5eapaamepmm napameTp 
5 ( 

cmernemmm mmTepellepemnmorachix 
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T —TenuiepaTypa B nap6oll Twine BO3MYTEeHHOR 06naurn, °K; 
Ta —TemnepaTypa HOBO3M3/11I0HHOii HarpeToti cTpym, °K; 
X—HOHTIeHTParkna (B NonbEMX HOJIIIX); 

x—HoopAnnara BAOHb OCH I E I1HJIpa, CM; 

y —RoopgmmaTa BAOHb ocm, pacmonontemuoil B ropmaomTansnoil 
IIJIOCKOCTH nepnemgmxyampmo K OCH x, cat; 

z—nonomtemme IIO mepuntanm ropmaonTanbaors nnocmocTm, cat; 
11=DIN.— 6eapa3mepmbni napameTp gHenepcHH; 

—06HaCTIo y npam Boanymnoti cTpym; 

HOROC; 
cp — yraoBaH itoopaithraTa B carme gHamtnpa; 

— 4"ylatnas X f,1, B ypaamemmm Apmoghga. 

HHAERCb1 

a —Boagyx; 
f — napTA ropnmero; 

nomnomeura: 
k — rimcno memamecTraax; 

m—cmecb; 
Beam-crime y Ha mmepcbeporpamme Xi ; 

7.1 — x BeHH'IHHe y na mmTeptbeporpamme 24, 2 . 

IITOPME 

j= 1,2 OTHOCHTCH H aaHHam Bonn (1 — 6300 A, 2 — 4360A, 

5350 A); 
L —110BePICHOCTI3 AHHHHAPa (T. e. HIIIHROCTb). 

BBEJAEHRE 

HolicTpysgsa samephi cropammn, pa6oTamageil Ha mcmgmom ropiagem, B 
‘111Te7113110I3 CTeHOHH aammcmT OT cpaHTopoB, HOTOpitIe onpeaeamoT CHOPOCTb mcna- 
pemmn roplogero, anpfacxmaaemoro B KaMepy npm paanm‘unax ycaommnx pa6oTm. 

B npomecce ropemmn npoxogmT memoropmii npomemyTox spemenm memgy 
mnpmcnom roplo -wro B namepy H ero camonocnnamememmem. aTOT "[epilog aagepat- 
KII nocnnamemernam o5pa3yeTcn 113 TP0X COCTULTISTIOHIHX. °HIM 113 HIVE npegcra- 
BafleT co6on Br10101, B Tegemme noToporo crpym ropmoiero, BbIBleADI351 113 'bop- 
cynnm, pa36rameTcm Ha nun" 05pa3ylommecn Kamm paccemmaloTcm H nepe- 
merammaloTcm C onmcamTenem B xamepe cropammn. BTopan cocTanamorgag 
BpeMeHH npgxogliTcm Ha gH44y3Hio napos roplogero C HOMPXHOCTH BTIIX Ea_nens 
B onpyntalornylo OKHCanTenanylo cpegy c o6pa3omammem cmecm rojnotiero H OHHC- 

nwrena B COOTHOMeHHHX, Heo6xogHmux nag BOCIDIaMeHOHHH. TpeTbm COCT3BAH10-  

man npHxogHTcs Ha mantgecHHe peaHHHH. llepsylo H wropyio cocTanamorgylo 
aToro apememm o5mrm0 o5'begkaunoT, paccmaTpmmag mx max «cDiEturgecxylo aagerox-
my nocmgamenemmfo, B TO BpeMB max TpeTbm cocramasnomkam 06bPIHO maammaeTcm 
<IXHMH4eCHOil aagepacnoil nocnnamenemmm». aTm Tpm cocTamnamague HHKOHM 

o5pa3om neoTgeammm gpyr OT gpyra, H mentgy IBIMH mmeeT mecTo 3ma4mTenT, 
Hoe nepempbrrme. 

B xamepax cropannm TIOCTOHHHOPO o5'bema Beartrimma cymmapmoro BpeMeHH 
sagepantm aocunamememum onpegenmeT xapaKTep ropeann H, caegomaTenbuo, 
CHJI, aeiicTBylogglx Ha HOPHIBIlb, HMV:a moryT 6ISTb IInaBHbIMH, pe31111M11 HJIH 

C Aeromanmen. Bpema aagepamm Tamme oupegenmer cTenems nonmoTm ropommn 
• cnegomaTeaLmo, 	 noneanoro gaffers/1m gamraTenm. B xamepax 
cropammm c nempephimmum HOTOKOM 6onee Ba2HECTAM cDanTopom HBHH&TCH 
Ha soTopoit npoHCxogHT ropemte, a He spew' ropeHHH, nocsoabity paamepm 
H sec samepm HrpaB3T agem nepBocraepenHylo pons. B 3TOM °arise nJ11311a7 
Ha HoTopoil Hp0HCXOXIHT ropeHHe, o6ycammaataeTcs Bpemenem aaaepsam Boc-
naameHeHHH II CHOpOCTHMII HOTOHOB ropmmero H OHHCHHT0H1I. 

B namepax cropaamm nocTomHHOro 06%ema, rge Ilp0HCX0AHT camomocnna-
mememme roplo4ero (manpmmep, B amraTeaax TErna gmeas), clamlnecHas aagepat-
Ha socnaameHeHHH cocTaBaseT nHIIIb He6oaaraylo aW110 cymmapmora aagepnwm. 
3T0 o6ycnonnemo TeM 06CTOSITeJIbCTBOM, 'ITO cmeca napos ropmfgero C moagyxom 
npeatge Beer° o6paayeTcm nompyr Mannm 'roplogero HO cocencTay c gpyramm 
TaKHMH ate HcHapaloignmucH KaIIJIHMH B CTpye. 3TOT uportecc moaceT npolicxo-
ARM HpH TemnepaTypax Ha HeCHOJIMIO COT rpagycoa mune, -gem TemnepaTyphl 
ClHaTHH B asHraTene [1]. CHopocTH xrnsHriecmax peamtHil ACIBOJILHO mama npm 
3THX TemnepaTypax, H nepHon xuMHIecKoft asaepaatli socnaameHeHlis HMeeT 
OTHOCHTeHLHO 60JIME113710 BeniIH.Hy, 4acTo Toro ate Hopnnna, ‘ITO H HepHOTI 
foj)mainecmoii aagepntxm. 

B namepax cropammm, rate mocnnamememme ocynkecTanmeTcm namme, manpm-
mep upm immoral' BocnnamemaTenm HJIH B peayabTaTe Tennonepegarm OT coma-
Hero naamenH, momHo oatHgaTb, ITO nepuoj cpu3urIeCK011 aaaepaacH Bocnaa-
ma'am's" 6ygeT HmeTb upeo6aanaxagee 3Ha4eHHe. )10.1151 nepHoga clataggeotoil 
3agepauul BocnnameHerma, npllxogargascs Ha pacma cTpyH Ha HanaH, cpm-
HHTeabHo 'lemmata. lloaTomy B Tamlx Hamepax cHopocTb ropeims ortpeaeaseTcs 
npogeccom HcnapeHHB. 

B BHCHOHCHHCHOM ymmaeporreTe B TemHHe BREITeilbH0r0 BpeMeHH mayqa-
;arca mmorme cDanTopm, anmsnornme Ha nponecc mcnapemmm 	Brum noxa- 
aamo, ITO HpH maaom rrepHoae xHmilmcHoll • 3agepaatH socnaameHernas camo-
socnaameHeune Haneab roplomro npoHcxogHT rammam o6paaom B TO BpelMH, 

'corm 6oaee Hpyintme Hamm, II3 Horopmx H COCTOHT 6onLinam tlacm, maccm 
ropmorero B cTpye, Haxoasics B neycTamorumanemcg COCTOHHHH HJIH B cTaaHH 
Hogorpem. B TeaeHHe aroro BpeMeHH TemnepaTypa mignon Hamm nommomeTcn 
(a IlHorna nommaeTcs) OT anagennn upn in:Thiene B Ramepy no remnepaTypm 
no monpanty mepacoxempy (ncuxpoatempa), coorBercraporneft ycnortnnm onpy-
ntalonreil cpenbi npn ropenuu (cDnr. 1). 3a Bpemn cuoero cyrnecrBoBarmn Hawn{ 
ormoBpemenno nperepneBaer nporkeccm rennoo6mena c Boanyxom, maccoo6mena 
C napOM H B03,1IefICTBI40 aapogmmammriecnoro COIMOTHBaenan CO CTopOHII B 0 3- 

yxa HJIH apyrilx rams, Haxgaannlxcs B xaMepe cropaHHa. 
CoraacHo ognomepHok mogeall gHcbcpyaHH, napTglaabnoe gamma -He gml)-- 

cDynaHpylournx napoB sBaseTca (Dying:meg mnornx napamerpm H menseTca 
B npegeaax norpanligHoro CHOH Hcnapalogkeilca Kamm. AHaaorKsHbrm o6pa3oM 
TemnepaTyps cmecH Impels roploriero c Boaayxom II3M011.00TCH C PaCCTOHEIHeM OT 
geHTpa RaIIJIH. Rpome TOP°, B TerienHe BpeMeHH HeycTanomangerocH cocTosHH.3 
Harpmaionleilca gm:Lim roplogero rpagHeHTH T emu epaupw H natalHaabnoro 
gaBaeHFIFI HapOB POploger0 FIBRHIOTCH Iii37111(HIIHMH BpemeHII. 9TH TpapueHTbl 
nepecTaB3T 6bITb CDYHICIIHSIMI1 BpeMeHH TOJILKO npm yCJI0B1111 HOCTIDICWIEUI mcna-
pRIOBVIMIICA Hannamn HB331213TCTaHOMIBIIIerOCH COCTOSIMIH, T. e. TemnepaTypm 
no monpoxy mepxoxempy (ncuxpootempa), Hall sorga 01111 Ham:imam. To-
per', 

CooTHomeHHa meatay naprataabumm naBaeHnem, TemnepaTypoii H pagilycom 
B norpairwmom cmoe HcHapaiorgeitcs cttleplyiecHoil Banal" roplogero gam ganmoro 
MOMOHT3 BpeMeHH 611.1IH misegeHal [4] C HOMOIII1.10 HOHOTOplaIX AOBOJIbH0 CTpO- 
rux upegnoaoateratit. B ropEnken Ramie remneparypa atHaHocin nocTliraer Tem- 
neparypm Emnemmm [3]. ENJIH caeaaHm Tasate npH cTporlix npearroaostemtax 
TeopeTmiecHme pacqema [3, 7] TemnepaTypm H napaHaahHoro amaeHna napa 
B aome ropemnn, oxpyntaroageg Ram), m °mono Hee. 
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TaxHm o6pa3om, CT3HOBHTCH oRemigHoit Heo6xog1tmocTs DitcHepHmenTanmioi 
nponepRit rpagiteHTos TemnepaTypia H itapt(Hansitoro gaHneinta B HcnapRio-
ERIIXCH H ropiimmx HaILTIHX. B CBH3H C BTHM B HacToRnieft pa6oTe gaeTcH °mica-
Hue, Teopui H Hpumeitemite moginDmilipoitaimoro HirrepcDepomeTpa THHa Maxa — 
4eirgepa, pa6oTaioniero Ha gityx gam:tax BOJIH H Hpegna3HaReimoro gait wipe-
geneHHR IgHyx rpagHeitTos B gsyntomnoireaTitoft cmecH (Hanpnmep, noagyx 

20 
0,2 	44 	0,6 

	
0,8 	1,0 

Bpemi NICCK 

(I) H-r. 1. Ilporkecc ncriaperum Bo apemenE Rarum RopmanLaoro geKaaa, Bsegen- 
Horo B Bo3gyx npR gaBnemait 35 isa/c3i, 2  H Tomeparype 540°  C (no gaaamm 

pa6oria [1]). 
G — Bee Hamm B upogewrax ox Hasanbaoro; r e  — paggyo Hamm; TL — Teaute- 
paTypa gurggott Baling; d — nym, npoxogrmbtit B xamepe cropauvug w — maccoofimea; 
u — cxopocm Baling; Q, QL, 	— cymmaptran Tennoza, Bugumag TennoTa H cxphrrag 
TeunoTa gcnapegua coorBeTcTuelmo, ysacrayionge B upogecce Tenuoo6merm meguky B03- 

gyaom H gagnek. 

H Hapis RHeToro HeinecTita) Hpit yenomm, 'TO Haw," o6nagaioT Hagnentainitint 
OHTIVIeCHIIMH HOHCT3HT3MH. HeHoTopme pe3yniTaTii, nonyReinime upit paaaHR-
Rux yCJI0BHH% OIILITa , 6ygyT HpitHeikeHm B pa6oTe Hapitgy C BLIBOA3M11. B o61Iiux 
RepTax °Tlcum Tamite B03MOSHHOCTH HpHmeHercem aToro HpH6opa B Aanbaeft-
mei pa6oTe. 

METOMIKA 

MHorite HHTepdOepomeTphi THHa Maxa — gewlepa, cHolicTpyitposainime go 
CH% Hop, HpegitaartaRanHcb ;An aapoglinamaRecimx HccnegoBaHnit, B HoTopmx 
onpegenianitci HameiteHHR HnOTHOCTII B ogitoRomnorteHmoil cpege (Hanpitmep, 

Ho3gyxe HRH gpyrom ra3e). 3itHepT II 3oenren [8], lionb6epT [9] H gpyrite 
noHaaama BO3MOHMOCTL Hpitmeneintsi HitTeinDepomeTpa Maxa —.I.AeHgepa gnsl-
CHCTeM, COCTOHDHIX 13 Tamax cpeg, HO C Tennoo6meHom, II TeM cammm 1103102E113111 
OCHOBy rtplimeHeHHR 3Toro ErpH6opa B paccmaTpliHaemoil o6nacTit. 

MeTogitita aitcuepirmenTa, He06xogitmaii gaR HccnegcmaitHR clicTem,-B How-
pbzx ogitospememHo UpOlICX0HIIT Tennoo6meit H maccoo6meH, HRH B o6inem cariae 
MHOPOHOMHOHelITHLIX ciicTem, pa3BHTa TOJILHO HaCTIEHHO. 0.11COH ROL paccmaT- 

pllHaii rnammirm o6pa3oM Hpo6nemm, CB1133HHEle C ropeHHem, BLIBeJI COOTHO- 

inemag jcnH pacqeza. Taxilx MHOrOKOMHOHeHTHLIX cncTem Ha OCHOB3H1111 HaSHLIX, 

nonyReHrtmx C Homonwo HirrepNpomeTpa. 3TH COOTHOD1eHHH &out HpHmeitenit 
K cucTeke, HpencTaHnsuoukeit co60ft HarpeTylo cTpyio yrnemicnoro ra3a. AJIH 

°gaol& TOTIKH cTpyit C H3BeCTHOfi HoHriemparkitefi 6131J111 Hamepeitm cmenieHHR 
HwrepcDepeurtHoEHmx Imam Hpli nHyx paannimmx grnmax Bona (H3mepeHHR 
11p0H3BOAHJIHCI, He o)HoBpeMeHHo). PeayabTaTix, HonyReHitile c HpHmeHeHHem 
yuomitHyTmx coomonteHHii, pa301317111Ch c 3HcHepHmeHTanbHo HamepeHamiim 
HongeHrpawiRmit. TeM He meHee aTa pa6oTa Homorna 6onee onpegeneHHo Hpeg-
CTaBliTb aagaRH, cToinnHe itepeg HccnegoitaTenamH, a TaRate Honaaana noamonc-
HOCTH HpHMeHOHHH TeXHHHH ancHepRmeHTa. 

HacToRigaR pa6oTa HmeeT cHoeit Heniao Hpentge Beer° onpegenemie Tpa-

gHenTos RoinieHTpagHH H TemnepaTypia (T. e. HeogHopogHort cmecH) B Horpa-
MIRIIMX CJI011% HcrtapRioniaxcH H ropmnitx Haireni, ropioRero. flocRonsity 9TH 

gHa yRa3ainnix rpagiteHTa TeCHO CBH3aHLI gpyr C gpyrom H 113MeHBIOTCH 110 ripe-
meHH, oc06eHHo cynieeTHeitinam 6mno ognospemeHHoe onpegenenHe cmenieHHR 
HHTepcDepeininoillimx HOJIOC jS isl gayx J1J11511 

BOJIH. 

011HCana meTonHita H3mepeHHR cmeniemiR 
110210C H paccmaTpinneTcH BOHp00 0 BJIHHHHH 

OHTHHeCH11% HOHCT3HT Ha TOHHOCTL HonyRaemmx 
pe3yabTaToit. IlpegnonteHTaitate gpyroli meTog 
peniemiR JA HR cHCTeM, B RoTopmx HBJIHOTCH 

Hpeo6nagalonium ogHH H3 ggyx rpapHeHTOB, 
H o6cyntgaercit Honpoc o6 ontH6Rax, BHOCH-

MIS% 3THM HpH6nHateHHem. 

TEOPlifi 

B o6niem cariae HeaHRitHa H3mepenHoro 
cmenieitHR iniTepcbepeinkHoHaoit HOROCLI B JI10- 

60f1 TOHHe moHoxpoMaTHRecRog HHTeptDepo-
rpammia, cooTHeTcrityloniett nio60ft IIHOCHOCTEI 

Z = const (clutr. 2), cHR3aHa c Hoita3aTenem 
npenomnenitH cnegyfonHam cooTHoineimem: 

1 	
2 

S (y)= 3-- [n (x, y)  —n a  (x, y)] dx , 	(1) 

xl 

rice s (y) — cmenieHHe HHTegepeiniaoHnoit 

n 
HOROCLI B TOHKe y OTHOCHTel1131I0 HeB03My- 

ienHoro HoToita (5e3pa3mepHasi HeaHRHHa); 
— 344e1iTHBH3H gjIHHa BOHEILI ripitmeHen-

nor° onTHRecitoro tpHniapa, am; n (x, y) — Ho-
Ha3aTens Hpenomnernm raaa B TOHHe (x, y); 
na  (x, — HoHaaaTenh HpenomneRHR Harpe-
TOTO no3gyxa. 

Ecnit He yRHTmHaTi, HpaeHme 3(gpeitTia Ha Hoitgax mHaiigpa, HoTopme HpH 
3HcitepitmeHTax CBOMITCH K mitimmymy, TO BeHHHHHIS n (x, y) gJI31 cmecH Hapon 
ropionero H Hoagyxa W 77T, (x, y) He 331ICHT OT X, 3a HotniogenHem o6nacTH 6. 
06nacTL 6 pacHononteHa Ha Hpasix Boagyinnort cTpyll, rge TeismepaTypa II cito-
poen, He inminoTcH HOCTOHHHLIMH 3HHHOHIIHMH. CnegoBaTenino, ypasHesHe (1) 
moRteT 6LTTb upoHnTerpHposaHo H HpitHegeHo K 1311Ay 

s(Y)== -t[n(Y) -- na(Y)11 
	 (2) 

rice L — gaHHa minHwipa, 
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TaRBM 06pa3om, 

s (Y) = fin (Y)— 1] — [na (y) —1]}. 	 (3) 

mexcgy HIIOTHOCTbIO tnacToro HeigecTHa H ero HoRaaaTenem upenomxeHHx. 3To 
cooTHomeHHe gaeTcH aaxoHom Jlopearka — JlopeHnla 

Rnx HpHmeneHfix ypasHeHHH (3) Heo6xogHmo HCIIOJIL30Barb cooTHomeHHe 

n2-1  N 

	

n2+2 =  It Y' 
	

(4) 

rje N — monsHax pecDpamAHR nHcroro HergecT3a, cat a ixo.ab; µ — monexyaxp- mai Bee WICTOTO HeircecT3a, e/matb; y — ygegLatart sec m4cToro HergecTsa, e/c.x 3 . Benrimma N HBJIHeTCH ogHo3Ha•rHoii xapaxTepHOTHxoff paccmaTprmaemoro 
BergecTria H He 3DBEICHT OT ero ygenbnoro Beca H Ita30B0r0 COCTOHHHH. 0Hanerxo 
oupegenHeTcH 3xcuepHmeHTansHo H Hapiagy c Hearmimoil /2 HCHOJIb3yeTCH HRH 
HaxontgernaH ygenhHoro Beca. 

OgRaxo mix cmecH, cocToHrgeft 113 k ra3oo6pa3Hrilx KomHoHeHTo3, ypa3- 
Heinle (4) momeT 6brrb HpHsegeHo [10] c 6onsmori TO.IHOCTLIO K Hia/IY 

n— 
A  3 Nmp  

	

2 R 	 ( 5) oT ' 
rge p — cymmapHoe gamenHe B cucTeme, anix; R o  — yalisepcanbrfax ra3oHax HocTommaH, cx3 . ammixo.ab • epaa; T — TemHepaTypa, OK;Nm N gI51 cmecH H oupegenHeTca Ho impanteHmo • 

Nm  = E xiNi , 
i=1 

rje N1  — mo.abaaH pecDpaxwm KomaoHeHTa i, H3mepermaH B carrae, xorga OH HaxogHTcH B MICTOM BIlHe; Xi — MOJIblIDA HOJIH KomuoHeRTa i B cmecH. 
HOCRoamcy 3HarIeHIEH n H N HBRHIOTCH Itymakaamit gaHma Hearn:a, TO ypart-

Hume (5) momeT 6hrra HepenHcallo B Bilge 

a 
nj  —1= 3  p 	v nj  

	

2 RoT LJ 
	

(6) 
1= 1 

rge Engem j yxamHaeT Ha nprmagnexmocTs x gaHHoil garme BOJIHEL 06%egH-HeillIES ypaBilexaii (3) H (6) HpHBOAHT 

a 

	

0_ so, 	XiN i , 
Si(Y) 	Na, 
	 ( 7) 

rge 

(y) = so, i + si (y), 
L 3 p Na,

so, i = Ta  2 Ro  X; 

u  = T (y) 
T a  

H Ta  — TemHepaTypa HeBoamynkeHnoil HarpeToii Bo3gyruHoit CTpyH B paccmaT-
pHHaemom HonepenHom cey-reHHH. 

113 yparmeHHH (7) caegyeT, 	gaH TOP() ‘IT0613I HaliTH 3HaneHHH X, H T (y) gasi cmecH, cocToHroceii Ha k KomuorteHTos, Heo6xogHmo HmeTb Ho meHmaert mope k 
He3aBucHmux ypaimeallii THHa ypaHHeHHH (7). 3To oarrarmeT, Heo6xognmo 
HOHrIHTE, k HHTepcDeporpamm gJIFI k paa.aHRHLix gn11H BOJIH 

	

j= 1, 2, ... k. 	 (8)  
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Ann Hposegemm TO‘THOTO aHanH3a )A.1111111,1 BOJIH HpH CHIITHE HHTepcbeporpamm 
Aonmfabl 6mTa ma6paHm TaKHM o6paaom, cTo6ia cooTHeTcmporage maneHHH N 
6111JIH cynkecTseHHo OTHWIRLI gpyr OT gpyra H, HOHell/10, .1T06I1 9TH AHHHIA BORE 
6m1ll coHmecTilmig C OTITIFIeCKHMH KOMII0HeHTDMH CHCTeMaI. 

CIICTEMA B03)1YX-11APLI ropiotiEro 
HorpaHnnablift cnoit acHgRoft Kamm, HcHapHiorgeracx B Boagyiunom HoToxe, 

HpegcTasimeT co6oil gBTICHOM11OHeHTHY10 CHCTM (T. e. k = 2). ECHH 0603118, - 
 '4HTL HapameTpla, oTHocHigHecx x Hapam ropxylero H x Ho3gyxy, HagexcamH I H a, 

a HapameTpm, OTHOCHEHINCH K gsym BEI6paamam HJIHHDM BOJIH, Hugel-team! 1 H 
TO HiapameHHe gag oupegegeHHH MOJILHOit goaH Hapos roplorzero B n336oii TO‘THe 
HorpaxanHoro cnox, HoarieHHoe coHmecTHLrm peraermem ypasHeHrtil (7), Hmeer 
BHA 

Xi — 	" 
N a  ___ N aga  

	

CD2— Di 
	

( 9) 
rge 

Xt Si (Y) 
X2 82 (Y) 

D2.= 1V,f2 N az, 

Di= Nh —  Nai. 

Torga BeJIHrIHHH 0 onpegegHeTcH cpa3y Ito ypasHerano (7) g.1151 JII06011 
,7IJIMILI BOJIHBI 

= 	' 
(Y) 	Ara, .1 	• 

	

X fpi -E- Na,i 	
(10) 

OIRICAIME EIRTENDEPOMETPA 

MogE4HAllposaHr[Eara 76-mHanHmeTpoHmit HHTepcioepomeTp Maxa — HeHgepa 
61.1.3 cxoncTpyHpoBaH H HaroToHneH AJI51 ormcaramix B HacTosngeit pa6oTe accne-
gm:ma:aft Ha HameHepuo-mexanagecxom cl)axyaLTeTe BHCHOHCHHCHOPO yrumepcH-
TeTa. Ha 411r. 3 Hao6pameHa orrumecHaH cxema HpH6opa. 

B Harlem:se HcTormHxa 6enoro cBeTa, HaH xonTHHyyma, cayxmaa gyroBax 
namna C Bonh(bpamosTilmH anexTpo,rkamH, HpegcTanamorgaH co60li B Hmcraeift cTe-
HeHH HHTeHcHBHBIcI H HorigeHTpliposarramii cBeTa. HO'ITH IIapannenb- 
HIoIg 

 
Hygox cHeTomax .nygert uponycKancH ‘lepes HpH6op, xoTopiilA oTaHnancx 

OT craHgapTHoro TOJIbKO TeM, .ITO CBeT HpegHapHTezano He moHoxpomaTH3Hp0-
Hanoi go Bxoga B upH6op. Ha maxoge 113 HpH6opa CBeTOBOR nyn paagenHacH 
Ha Asa nyna C Homorxmo IIpx3Mbl , ygBaHHaionkeii nao6paxteHHe (CM. clutr. 3). 
3Ta 11pH3ma pacnkellaHeT noTox cHeTossix 113 HETepcbepomeTpa, 
as gHe pasnme 4aCTI1 H , cnegoBaTenbHo, gaeT ogHospemermo /pa H3o6panceHHH 
pa6ogeil 4acTH HrrrepcDepomeTpa. 

,LkBa HHTep(DeperakHommix cDHar:apa gB3pg-ATommo, Hmelom;ax npenErgaff-
Ho y3xylo Honocy HporLycHaHHH (1,5% OT gnISHIS BoarnA) H galorgHx mHHHmans-
HEIR HHx uporrycKaHHH oxogo 60%, HomerganHcs HenocpegcnteHHo nepeg gByma 
BEIXOHDMH HpHamm gHoifinoro Hao6pameawa. gJIHHIS BOHR 3THX CIOHJIbTp0B &um 
Hm6paHla C maxcHmanhHo Boamoxmoii pamunkeil mexqy MUHL, HO Hmecre c Tem 
OHH HDICOHHJIHCb B Hpegenax EffigHmoit 06JIDCTII, TITO Hasaao BO3MOHCHOCTb BIE3y- 
am,HoR IOCTHpOBKH HpH6opa. HOM6HHaHHH 3THX (DHJIbTp0B C yABDHBDIOTHeti, 
HO panHongenHoit HpHamofi Ho3BonHeT cDoTorpadimposaTb ogHospemeHao g3a. 
H3o6paateH11H ogHofi xamepoii. cDoTorpacImposaHHe HpollaBogHnocr, Ha HaHxpo- 
maTlinecxylo peuTrenoscxylo HaeHxy 8 x 10 THua PORRJ X-HaH. acTp)leHTHBHLIe 
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186 	 B. ropenue arcuaxux panemmbix mon.sue 

gnuara Bona, aponycHaemBle cl'pansTpama H npumeaeamae B noagaeiimax OHM-

Tax, paBaanaca 4360 H 6300 A COOTBOTCTBOHHO. 
asansTpu pacnonaranuch B 3CIHDOHTHBHOTI oboxanbaoil HHOCHOCTH HHH3 

o6-LexTaBa Tax, 'ITO unoukagb cBeToBoro arum, Bocupaaamaemaa WHAM clam, 
Tpama, 6rana MHHHMajlbHOCI. DTO H03BOHH10 upameaaTs CDHHT,Tp1,1 C OTHOCH-
TellbH0 Billp0HHMH gonycxama IIO OLITHIIOCHOrl HOOHHOpOJTHOCTH. B xviecTBe 
JIHH3b1 061,0HTHBH 61ana acuonwoBaaa 76-mannameTporsaa HHH3a. C OTHOCBTOHL-
1110/1 oTBepeTaem f / 4,5 . 

4) Hr. 3. CxeMa InixepcDepomexpa, pa6oTaiontero Ha gayx gaimax Bona. 
1 — HcT09HBx cBeTa; 2 — mum; 	— xonnxmaToprian ' alma; 4 — aepicano; 5 — nonynpospasnoe 
septcano 	— pa6c4itit riacTox; 7 — mama ofisewrnna; 8 — rrpHama, AmoutaH Aria mao6paacemm; 

9 — xpacala IbilIllap; 10 — cHHB# cinuaerp. 

CacTema ocBenlertua cocToana 33 HCTOMIIIHH, (Doxycllpyionvix 1HH3 H pery-
napyemoti plena, pacuanouteraloft B 40BaHLHOil IIHOCHOCTH 76-mannwmexpoBoil 
JIHH31.1 xonnumaTapa. 3Ta cacTema 6aLIa cmoaTaposaaa Ha ounraecxoft exambe, 
,xecTxo npuxperrneaaoit H Tmme.rioit paMe, esapeaaoft 113 200-mannameTpomax 
gByTaspoBmx cexgail. AAA 'way-sea:Ha ouTamanBadi pe3ROCT11 H HI:1110CM aaTep-
cDepeagrionamx nonoc moacao &Lao perynapoBaTE umpurry mena, a Ana Holly-
-warm menaemoil opneaTaana OTHX nonoc MOMIHO 6bino nonopa ,raBaTb menb 
CO0TBOTCTBy10IHHM o6pa3om. 

Ilenape ouTaaecaae 31.11aCTHHIS (ABa aepxana H gBe nonyupoapaaame 
nnacTuam, paagensuouple nya cBeTa Ha gBa nrta) gaameTpom 76 atm xaucgaa 
611.HH OTIIIHIHDOBHHEZ C TOrlHOCTb10 	th 1/10 JAMMU BOHM:a B aeneaort o6nacTa 
cuexTpa. IlonyTonarsaa unacTua Bmgeputaaa B upegenax ±1/4 gaaam Bonam. 
IlHaCTHHIS amena Hpyrapo 4)opmy H HOPHH BpaiaaTaca B HHAHBH,gyaHMIbIX 
oupaBax, tITO gaBano B03MOHMOCTI, KomueacapoBarb Jim6po aeogaopogaocTb 
nosepxaocTa nnacTua. B pa6oTe lipilmeaunca meTog perynapotata ouTuaecaoft 
eacTemm apa nomourx ogaortIInacTHHaI, RoTopsdi 61an ape):(3101ReH Kaagepom 
a Xaacoaom [11]. Ho mil Imam -rale gaIIHHaa cropoaa onTirgeotoro upamoyronb-
mum aaTepcbepomeTpa 6aIIIa BgBoe gnaaaee Hopi:Erica cToporm. 

OnpaBla Bcex -aemxpex OILTH4OCKBX unacTaa 61i11a eaa6meam gBoilabred 
maxpomeTpaaecxam ycTponcTsom, Balt noxaaaao Ea cbar. 4. 3TO yeTpoilemo 
n03Bonner cortepinam BepTaxanbame H ropaaoaTansame xpyroBme cmeakeauu 

eto a r. 4. OnpaBa aepaaaa c HBORHOil maapomeTpagecaoii perynapomoii. 

CD H r. 5. Ogaospemeaame gaoilame aaTep4oep0rpammm ;pa caysaa CS 2, acnapaxageroca 
c Allan:Hi:ma apa T a  = 22°  C H cicopocxm Boagyxa 88 c.urcex. 
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yxaaammix HnacTHH C TO'LHOCTMO no yrny go 0,1 cen. AHanormoe nperkaaHoH-
Hoe mmtpomeTpwHeettoe yeTpoticTso ;Intl nepemem(eHHH aepxana, pacnononteH-
Horo HpOTHB Hamel:HA, H03BOHHeT yeTaHanallHaTh nononceaue HyneBoa' HHTep-
41epemmonHoti nonocm. 

B EaHecTae npHmepa Ha 4)Hr. 5 noxaaaHo gHoilHoe H3o6paHterme Hcnapazo-
macs{ (6e3 ropeHHH) wzmunigplaHecitoil Hamm ropxmero npH Himueynommlymix 
,C(.11111111% BOHR. Pa3HH/la B OCBelHeHHOCTH H3o6paHteHHH BO3HHHaeT 6narogapx 
paanliHmo B xanecTae Hepegaionutx CBOACTB gayx 4H4JILTp0B H HpHamm ;wan:Lona 
H306pameHHH. 

BOIOMOPATEabHMI AIIIIAPATYPA 12I MOAEJI11 RAI:Marl 

OHtnneHabdi oagyx 113 oftneil cent noczynan B anexTpoHarpeHaTenh C aapallee 
onpegeneHHoii citopoeTbio,. Hoene Hero OH nepemergancH B yenottoliren3Hyla 
Eamepy gilameTpom 305 amt. °Tex:1ga Hoagyx HanpaHnHnea BepTHRaahnuM noTO-
1OM CHBO3b cency c 200 orrnepeTHHmH Ha arateihmil gloiim B xaHan ceHenHem 
102 x 102 .7ttat, a 3aTem HmxogH.3 H3 Hero HenocpegeTHeHHo nog mecTom npo-
xoacgeHHH onTunecxoro IlyTH HHTepckpomeTpa Hepea RHagpaTHoe COHHO paame-
pom 63,5 x 63,5 ALL. 110313nleHHHH TaHEIM o6pa3om cHo6onHaH L:qua:mut cTp3TH 
Hmena unoclude npo4)11ali TemnepaTypm H exopoeTH B upegenax 3 .7K OT xpaes 
coma H B11.710Tb AO 50 atm Hsepx OT comm. B aToil 06nacTH nomen:canlicb axcne-
pHmeHTanbnue mcy_kenbt. 

C Heamo npegoTapargerum xamax-31H6o HepTimanh.Hbax noToxos Boagyxa, 
o6yenosnerumx eeTecTHeRHoil Komtexluta npll Harpeae OT ropHrmx noaepx-
HocTeki HarpesaTena, moryn4x nepecerm onTunecitHil nyTb Hffrep4epomeTpa, 
npHammanlich TrgaTenbable mepbx rrpegocTopoHtHocTH. ,47151 aToro HepxnHe HaeTH 
noBepxnocTH HarpeHaTenH 61,131H TICkaTeabH0 Te11/101130.1114H0BaHbl HeCHOHLKHMIE 
CHOSIMH mon"'ppm:Hero maTepHana, a 3aTeM C camoro Bepxa o6oJIOHKoE 113 
49eTpa (4)Hr. 6). 

Hcenegyemaa H111,711OCTb HHogHnacs npH nomorgH lunpHna 	nogxonunax 
mrbeicr(Hil Hepea Bray B nycToTenyio mogenh otoepHHecitoil 1131 tortauHgpHHe-
exor( cDopmbs, cgenarmyto H3 HpocymeHHoit meTannoxepamtmecitoft nopacTort 
6poHabi. CKopocTJ nogaHH HU1AHOCTH perynHposanacx nyTem noggepntaHHH 
onpegeneHHoro Hanopa B (impHge; 3TOT Hanop CBOIO ortepegb KoHTponHpoaancH 
npH nomonw 6lopencH, yeTaHoaneHHoil Hag ninpunem (CM. 41Hr. 6). Ceityllgina 
pacxog B(111HOCTII perynHpoaancH Tax, HT06b1 anagitoeTb B upogonmeHHe onhrra 
Heupephasno emaHHHana noaepxHocTI, mogenH. Ilepnew(HxyaHpHo Hrne 6mna 
npHaapella nonocita, NoTopaH amecTe c tuna' noxaaaHa Ha gmaiinoil HHTep(Depo-
rpamme (cm. c Hr. 5). 3T0 yerpoikeTao CayacH.110 T(.1111 opHeHTHpointH npla Hama-
pebutHx cmer3eHHH HHTeptDepertHHoHnblx nonoc. 

Raft yeTpoilerso gaH nogaHH SHIIHROCTH, Tax II yaen mogenH cmoHTHposanbr 
HmecTe Ha HtecTmax canaaxax H moryT 61,1Tb nerxo Baegeim B pa6ortee HonoHte-
HHe 113111 yHaneHm 113 Hero. Anct nposegeHHH HamepeitHii TemnepaTypm Homyxa 
H HoaepxbtocTH HafgHOCTII Ha oTgenbnom 6.n0xe 6hula emoHTHposana Taxate 
Tepmonapa. 

IlepaoHaHani,Ho B paccmarpHaaemoil pa6oTe HpHmenHaacs mogens HtHmtoii 
Hamm, HpegeTaHamorgaH co6oft HycToTenyto c4)epy gHameTpom 16 .74.4t Ha meranno-- 
xepammHeexott nopHcToii 6poH3m. OgHaxo B 3TOM enyHae manhte paamepbx o6nacTH 
BoamytHereati, B 0C06eHHOCTH C HHernHeit CTOpOHLI norpaHHHHoro cnoH, gaHanll 
call:111E0m manoe ememertHe HiaTepol)epeHHHonaux nonoc, HTo6H moatno &L310 
nposecTH TOTLHLIe HameperrHa. 3T0 06CTOFITeHIXTBO o6yenoaffeHo TeM, rITO OB11161CH 
upH Hamepermil cmergeHHH HnTepeDeperamommix 1103100 He 331311CHT OT BeHIPIHHIS 
camnx 1103100. HpHmeHenHe 6onsmero gHameTpa yeTpaubrao 6bI HacTs 
3THX aaTpygHeHHii, no yHen[tHeHHe paamepa ccDepbt orpaHHHeHo onTHHecitort 
mllpHHoft HuTepckpomeTpa, RoTopaa panHa gHameTpy aepKa31, nogeneHHomy 
Ha Y2. B 3THX rpabon(ax cnegyeT He TWILHO paamecTaTx mogens, Ho Taxate  

11 OCT31311Tb Heo6xogHmoe npocTpalleTao ATM Hea03mynkeramx HHTepckpeHnitobt-
Hmx 1103100 (CM. o6cyHtgeinde mime). 

MOgeHls, HCHOHT.3013311HBH B 60.11bDIHHCTBe 011bITOB B HacTomHeiti pa6oTe, 
mpegeramina co6oil nyeToTeamil r(HnHagp 113 meTannoxepammteotoil tropHeToli 
6poH3ta (oH:bn:HeHHoft mental) gJIHHoti 32 alt alt 14 gilameTpom 9,5 .4t.u. C o6oHx ima-
go» IMAH111,41) 61431 saitpuT xproaxamH 113 HenopncToft 6poH3m. 3T0 06ec11eHHHano 
TORMIO pagHanhHoe Hanpaanertne noToxa HillAHOCTH H B 6onbinek macTH HHAHH-
Apa IIO gallHe Taxme pagHanbHoe Hai:Tameable gH4)4)y3n11 napos. 3Ta mogenb, 
XOTH H He BOCHp0113BOAHT gelICTBXTellIaly10 Kamm, Tem He Blume 1103B0.11HeT 
HOH371HTb 60nee 3HaHHTenbHoe cmemeHme nonoc H, cnegoaarensHo, 06ec11eHH-
HaeT 6oneelamcoxylo TO.1HOCTb HamepeHHit. PeaynbTaThi, nonyHemuxe blpH 

r. 6. Pa6ormil riacrort. 
. BEgkam gunliagpitsecHaR mo;kens Hamm ropioriero, cucTema noganid roplogero 

14 Boagynime C041.110. 

110M0B1,11 3T0r1 mogeng, MOT 6blTb IICHOJIb30Ballbl gaff 06311CHeHH11 11BJleHHil 

HcnapeHHH B upepHrrecmx xannax. Rpome Toro, no cpartHelituo co ccDepoil yeTpa-
HHeTCH 3)K11exT TpexmepHocTu, HTO gaarmregbao o6nerHaeT aHanHa nonyHeHbrhix 
gammix, XOTH meTog allanHaa gasi carlaH Tpexmepgoil mogenH pa3pa6oran 
11 npegnonteH B pa6oTe [121. 

Apyraa mogenb, upHmenennaH B gacrosugefr pa6oTe, _ upegcraBaHer c06011 
upamoyronxHylo npoapaguyto HHeinty, B Horopoil MOHt110 noggepHoman, ropH-
30HTa.III,Hy10 cso6ogrrpo noBepxHocrb SICHAHOCTH. 3Ta mogems caymura gaff 
npoaepicH npH HOMOD1,14 HHTepcDepeHHHommx HamepeHHil pe3yabTaTos, Hony-
Heinuax artanHTHHeexem penteHmem npegnoacenHoro ApHonbnom [13] ypasHe- 
HRH )11144y3H11 
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011PEAEJIEHHE CMEIREHliff IIOJIOC 

TOTIHOCTb onpegeneaHH cmenkeHHH HHTeixpepeannobnimx noxoc B cHabaoii 
cTeneHH aaHncHT OT Toro, HaCHOHbH0 xopongo ycTaHoaneao DTaHOHHOD none, 
T. e. none, B RoTopom He HmeeTcH CAM:11011MT nonoc, nocxonbxy caoticTaa Berge-
CTBO SIBHHIOTCH ogHopogammil. 

,71 RH Tex HaCTIMIX umlaut, o KoTopmx coo6n(aeTcH B laaaog pa6oTe, B TOM 
nncoe AAR oTxpEsToro pa6onero xaHana, BO3MOHCHLI gaa IlyTH ycTanomeaHa 
aTaaoHaoro TIMM. 11pn nepHom cuoco6e onpegenmoTcH no/To/Hume H oplieHTa-
qHH HaTepcfpepeHnHoHHmx HOHOC upn OTCyTCTBHH noToxa. HonyneHHaH HHTep-
cl/eporpamma 3aTeM COHOCTHBAlleTCH (HanootenHem) c HHTepcDeporpammon Boamy-
meHnoro noToxa gng oupegenermn cmeinemin nonoc B nocaegHeii. BTopofi 
cuoco6 COCTOHT B TOM, TITO nacTb Boamyn;enHoil HHTep4/eporpammm, npeocTaansno-
nkaH nesoamynkeHnbni noTox ropionero H HaxogmnaHcH o6mnHo y xpaea HHTep-
(Pepe/limo/moil napTHHm, cay/EnT goo HamepeHaH cmergeHHii HaTep4/epeanHoH- 
MAX HOHOC BoampneuHoil nacTn C HOMOlIkb10 DHCIpa110.1IHHHH. 

cnoco6 npoine aToporo. OH HO3B0.1IFIeT EICKHIOTIHTI. BHHHHHe HeogHo-
p0OHOCTII OlITHReCHH% nosepxHocTeit npn6opa, a Time HeOHHOp0AHOCTII HOAR 
Hoagynworo noToxa. 3TOT cuoco6, ogHano, HMeeT TOT HegoeTaTox, TITO COOTBeT-
CTBHe memgy Boa/ay/Hem:loft H HeaoamyigeHHort HHTepd:peporpammamH He FIBITHOTCH 
Hagentamm, TITO npllsoguT H 3Ha4HTe.III,HLTM ODEM6HaM. 

BTOpOR CHOCOR Tpe6yeT, nTo6m cTpyH Boagyxa 6maa ogHopogHoii IIO 
ILlIOTHOCTH BO weft HaTepecylonkeil Rae ORRaCTH. Kpome Toro, mogenb gonoula 
Hmem He6onmune pa3MephI no cpaBHeHBIO C paamepamif CTpyH Boagyxa H "WHIM 
caeTa, goa Toro nT06b1 MOHCHO RLIHO nonynHrh gocTaTonHoe TIHCHO HeBoamyineH-
MAX aTaHOHHbIX HOHOC gees TOTIHOR DRCTpallOHHHHH. 3TOT cnoco6 Tpe6yeT Taxoce, 
VTO6LI ouTHnecnHe nacTH HHTepcl/epomeTpa moraH o6ecnenHTI, ogHopogao pacno-
nomeime upHmme HHTelopepeHnHoimme nonocm. 

HocHonbay onTHHa licnoobaoaannoro B HacToHrgek pa6oTe npH6opa H noo3r-
nenHise c ero nommnbio knaTep(DepeHnHoaHme nonocm oxaaaaHcs amcoHoro Kane-
CTBa, a HuTepecybarRee Hac none noToxa no TemnepaType 6moo ogHopogHstm 
C TOTIHOCTbIO go ±1/4° C npH TemnepaTypax noToxa aoagyxa Ha 30° C fame 
HomaaTHoli, TO 6LIII HpHHHT aTopoil cnoco6, HaartaHamit /Tamil meTogom Heaoamy-
tnenHoro 4/oHa. 

B caynae gllanagpnnecnocr mogeoH cmenokenHe HaTepcjoepeaHnoHHoli nonocm 
OTHOCHTeHhHO HOHOCIA gJ151 caynaH HeBoamyineHnoro Boagyumoro noToxa paaHo 
aomepy noaocm B gaHHofi Tonxe P (y, z) ((pHr. 2) mullyc Homep nonocm, HOTO-
pan naxogHoach 6m B TO Rte Tonxe HaTepe"peporpammm, CHHTOR npn HeBoamy-
n:kenHom noToxe ropionero. Hocnegnsm Hen/puma, cornacHo npHHHTomy meTogy, 
onpegenaeTca HyTem aucTpanooHnHH no upHmoil nBHHH H3 HeBoamyrnermoit 
06HaCTH. HamepeanH nposogunHcs Ha mogiujunwposaHHom OHTHHeCHOM nom-
aapaTope, RoTopbni 1103BOHHH CHHMaTh II0Ha3aHHH C TOTIHOCTMO ± 0,005 ALM 
B 06nacTH BoamymeaHmx nonoc H ± 0,0025 JILAL — B o6nacTH neBoamyrgemmix 
n on oc 

011111Blill II TEXIIHRA PACIIETA 

HOCHOHLRy gnR 60.TIMITHHCTBa HaTepecylomux Hac rams H naport H3Me-
Heinle BeHHHHH NHDC HHHHOR swum B npegenax BIIHHM0r0 cnexTpa JIBHfleTCH 
ae6oabunim, TO nepeg Hamn BcTana TpygHaH axcnepnmeHTansHaft aagana. Tpyg-
HOCTb aaxmonaeTca B onpegeoeHHH c gOCTOTOrlHOR TOHHOCTb10 BeHHHEIHM Xf. 
3TO MOSHICO noxaaaTa, nepenHcaa ypaaHenHe (9) B Bli,ae: 

Na  

N l  —a 
X/ 	a

2 	N aa  

Di  a 	D2  
D2 

gam nononmenbamx 3Haneauff X 1  gOJDRHO amnooHaTacH cnegyaanve 
ycoorme: 

Di 	Na 
<C < 	. D2 	Na2  

Bepximil npegen OTHOCHTCH x caynalo aoagyxa H onpegeoneTcH npumellue-
MIAMI Animahol BOHR caeTa. B DTOM. Hccnegoaarnm Nai l  Naz  = 0,9855. OgHaxo 
HIDHHH11 npegen H3MeHHeTCH B 3aBHCHMOCTH OT HccnejAyemux JHHHHOCTerI Hou 
roinonera. 

AHH pHga npHmeHeimmx HamH napacinmos THHHBHaH aeoHnHaa Di /D2 
cocTaBoHeT 0,9765. 3TH inul/pm noxaamamoT, HTO nonHoe HameaeHHe BeoHnnam 
a cocTaanHeT 0,9%. ECHH HpHIDITE. By BHHMaHHO HCTO'IHHKH ODIHROH, 	 1CTBeH- 
Hale 	CHCTeMe (CM. Hme), TO BO3MOHCH1ID onnt6Hg moryT gocTlirnyTh 
1% H 6onee. B ATOM caynae BenHnHHa Xf momeT oxaaaTacH orpagaTensaoll. 

I{oHe'IHo, aTO saTpygnenHe MOHIHO ycTpaHHTL nyTem gazaaefnnero pac- 
nmpeHHH npHmeneHnoit o6oacTH gAIEH Bonn, HO BTO cgenaTb Heaerxo 6e3 aameam 
onTnnecinix maTepHaaos nacTeii npn6opa. ,L(pyroii nym peureauff aToii npo6ne- 
mm aaxolonaeTcH B nog6ope gag HccaegoaaHHH Toasxo Taxgx 21cHgRocTeit, MOHb - 
Hale pecl/pangHll HOTOpLIX aameTHo H3MeHHIOTCH B npHmenHemoti ORffaCTH HHHH 
BOHR. Taxoe orpannneHHe B am6ope HCHHHOCTH momeT npHaecTH H Tomy, nTo 
nogxoglugHe HOIHHOCTE He npegcTaBuT HHTepeca g/Ift nacTHoro Hccnegoaaaug. 
TeM He meHee 6b1nt npegnpHaaTm HOHCHH nogxoganutx umgRocTeft. Buno Haft- 
germ, -.ITO 113 nHcna oxono 8000 coeguHeamtia yrnepoga, paccmoTpeaamx B nine- 
paType [141, cepoyrzepog CS 2 gaeT maxcHmanisHoe HameaenHe (D i 1D 2  = 0,9269). 
HODTOMy B HexoTopmx 6onee 3103AHEIX onmTax IlpHMeHRHOCE DTO BEEHeCTBO. 
Ho game H B ATOM caynae HeRball 61,LHO HOHHOCTLIO H36aBHTI.C11 OT yHaaalmmx 
TpygHocTeil. 

Torga ocHomoe BaHmaHlle 6moo Hanpaaneao na TO, nTo6m caecTH x MHHH-
MyMy ODIHRHH, BO3MOHM1Ie B 9TOR CHCTeMe. 3TH OILIHRICH paagensnoTcH Ha TpH 
xaTeropHH. Bo-nepamx, 0111H6HH, caHaaartme C Hamepeamem no.nooteHHH HHTep-
4/epengHonaoil 170O0C131. BO-BTOpbIX,, OHIHRHII, BoanHxmonrue acnegcTaHe HeT0H-
HOCTH 3Hanermil 01:14eHTHBELIX HHHE BOHR npHmeHmunHxca cDHOLTp0B. 3TH 
OTHH6HH 6112111 onpegenenm cpasHeHnem milpHHIS HaTeixpepennHoaHmx nonoc, 
Hoop:fen/mu gaff D-JIHHHH, C nurpHnoil IIOJIOC, HOHyTIeHIILIX HRH Hall3BeCTHEIX 
C4HJI1Tp0B. HODTOMy MOMHO CHIrraTh, TITO 3HaTIDIIIIH D(14)eKTHBHLIX gO1111 BMW, 
IICTIOHT,30BaHH1Ie B B1ITIIICHeHHH2C, BHOCHT MaHlile ODIHRHH HHH coacem He 
BHOCHT HX. 

B-TpeTallx, c•mme 6onamue OIIIH6HH CBH3aHI,I c rpasimnecnoft HaTepnona-
nHeit Bean-mum men:Tam' HaTeptioeperulHoaHmx nonoc, namepeHamx B Tonne no OCH 
y OHHOR IIHTep(DepOrpaMMIS HO OTHODIOHHIO H gpyroft TOTIHe no OCH y, CourancTspo - 
igeil aTopoii HnTep4/eporpamme. (HaIIOMHHM, TITO 11pH COBMeCTHOM perneanll ypaa-
neHera Heo6xogHmo, nTo6m Be/n{1mm S i  II S2 &JIM Olipe).kelIeHlal Ha o6enx HErep-
cDeporpammax B 0gHOR H TOR Hie TOHKe y OTHOCHTeHI,H0 (IIHHCHp0BaHHOR TWITCH, 
a HMeHHO TO'IKH HepeCeTIOBIIII HrnbI OT mnpHga H rOp1I3OHTWITDHOR HOROCKH, 
HpHBapeHHOR H Heft.) K cnacTmo, DTH OHIHRHII MOryT RbITb 3HaHHT8HT,H0 ymeHb-
Hteam B Carlae HpHMeHeHHH HTepanHonaoro cnoco6a peilleHHH. 3Ta meTogHxa 
conmecTnoro perueaHH, npHHHTaH B DTA pa6oTe H BHJII0HalOTHaH yHa3aHHISR 
HTepal(HOHHIAR cnoco6, IlpHBeHeHa B npHnooteHHH A. 

PE3YJILTATbI 3KCIIENIMEHTOB 

HnTepcl/epomeTp 6mn caanana upoTapHposaH »a TORHOCTI, H 31011BaHeHT-
HOCTb gByX HHHH BOJIH. B ATOM CJIyHae OXHalligeHHIAR HHHHHHp 6e3 noganH ropaa- 
nero 6anr Harman B noToxe ropsinero aoagyxa. Hoexonsay norpaHanamil cowl 
6ban o6paaoHan OJIHHISI H0MII0HeHTOM (B03HyX0M), TO H3MelleHT1/1 HHOTHOCTH B HeM 
BO3HHHaHH TOHLHO BCHKACTEHe TeMlnaTypHOTO rpa)HeHTa. 3TOT rpailHeHT REM 
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• 5350A ----- 
o 6260 A 

impuicneE Imam:mom° Ha Bfrrepiteporpamm, nonytiemmx npx gsyx paamummx 
AHEM.% BOJIH. Pe3yJIBTOTIII, HOJIrIOHHISO XVIH ogrioro Tanoro onmTa, npxBegems 
B BHRe rpadoma Ha 4Bar. 7, rje HO OCH a6cnBcc OTROHCOHO paccTosume HO pagnycy 
OT ocerwil JIHHHH T(Baxxgpa. MOH010 BHgeTb, nonyqemme peaynsTaTm gJI 
o6eux ;pion BOJIH npawrwsecxx connagaloT memgy co6oii. KpoMe Toro, HMeer 
mecTo xopoluee coBnagenBe c Bamepelmoit.TemnepaTypoit nosepxxocTo (14 °  C). 

Cnegylonkax npoBepna 6mna nposegena g.11/1 carlag, nor,rka B norpampuTom 
cioe umeeTca Tomato ogim rpagHeErr napnnanBnoro gaBnenex napa. ABB Toro 
nT06m yurpaanTs BJIHHHHO TemnepaTypxoro rpagnexTa, SHIV{KOCTI3 npli nycxe 

floeepotocrnt 
,38 

35 

.,•3 30 
. 

IE 25 

20 

15 

5,0 	55 	60 	65 
Paccmomiue, M114 

r. 7. Tparprerir rehareparypw B norparmwrom enoe oxnancrreorroro 
cyxoro rreuroorrpa upll 13°  C, erzastreaerartali rro Auld galloam 

HarpeBanach necnonbno mane nomBaTllort TemnepaTypm H B nponecce ee oxna-
}ligeHEIR KOMHaTHO1 TemnepaTypm TemnepaTypa HoBepXHOCTH 7101,7IHOCTH 
TukaTeamio BameponacB C nomonkmo uper(BaBommit Tepmonapm. B momeRT, 
Roma TemnepaTypa nosepxHocTx gocTorana HOMHOTHOR TemnepaTypm, npo-
xcxogono cDoTorpacimpoBarme TonepsEDeporpammm. ABB Toro ,TTo6m o6nerniTB 
narrygerEme Tanox miTepd:peporpamm, nonllogporxecnax mogenb 5mna aamexella 
up.ilMoyronaHOil np03parmoil KaMepo C ABym.a BhICOICHMII BepTintaabIlLIMH 
cTerutamx, napanaemomnvm cBeToBomy arly. Hccnegyeman 	 pacnona- 
ranacs ropxaconanbamm cnoem Ha gxe xamepm. OgRa H3 miTepcjieporpamm, nony-
Rexamx WIH Tanoil cucTemm, uonaaana Ha (Er. 8. B narfecme roplawro agecs 
npomemincn rencax hpo TemnepaType 22° C. rpagoeBT naprolansHoro game-
I13151 napa, Hailgermmil nO 3TM:I BETTepcDeporpammam, 5ma conocTaBnex c pence-
mtem Apnonbgom 3aKona (Dona [13]. PeayabraTm npegcTamnexm Ha (1)Br. 9, 
rge Ha rpallmn HaileceBm norateaTpagoll napa B aaBlicamocTu OT paCCTOSIHHH 
HO BepnotanB OT 7HHHHOrl nosepxnocTx. aToT rpalfunt nonaamBaeT, 	ancne- 
pnmexTanbao BamepeTomul rpagxeBT noinkenTparwx coBnagaeT C Teopenmecmam 
axaqemaem rpagllexTa B6JIH3H HorsepxnocTli, HO Hemiloro OTHJI0HileTCH OT nocaeg-
Hero IIo mepe yBenBrielow paccTonnoB oT noBepxnocrn. Teoperngecnuil rpa-
gown o6ycnoBnex HanpaszenHoift Bsepx ginDcpyaneft napos rexcaBa, o6paaylo-
nknxcH y nosepxnocm HCHAHOCTH tiepe3 nenogmunnmil cTon6 Boagyxa. B ancue-
plimenTanbuoil mogeno, ognano, ABe CTOHICH xamepm, nepneximnymiproae 
ToBomy nyqy, ycTpaHenm, riTo6m Ba6excam BuTerbepeinum C onnoTecnoil cocTe- 

MOSHHO nonaraTB, "WO ymeasureirme nounexTparom napos y Bepxxxx 
xpaeB npoTHB Teoperfmecnoro anagemin uponcxogHT 6narogapx B3axmogeti-
CTB1110 C Boagyxom, a Talone BuTexannio 6o.nee Tinneamx, -gem Boagyx, napos 

10 
40 45 7,0 

192 	 B. ropeuue arcuaxux paxemnux monnue  
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ropx/sero gepea OTITESTLB3 CTOHICH xamepm. MonoTo nonaraTB, fir0 ecnx SaltplITE, 
 BCO cTerum xamepm crexnamn Bmconoro onTinecHoro RatrecTBa H go6aBam 

xamepy onTwriecnoil nomnexcarkfin B HeBoamynceimoe Ham) miTepcDepomeTpa,. 
TO axcuepBmexTanmme peaynaTaTm coBnanB 6m C TeOpeTIPIEICHHM pacqeTom. 

r) H r. 8. Orguirogrram mrrepcDeporpamma rceoxeroargecicorr ARNyamt 
Eropmamatoro rexcarca li3 linoercori xamepu.1 

Pei:Bernie Apnonsga [13], npirmenemloe abime, "AaeTcx (Dopmynoit 

c) 
XI= Xf, L 	  1-Ferf 

X f  — nomgeaTpagiax napes ropnoTero B 	 Z; X , L .  — nomlexTpanza 
napoB roplogero Ha nosepxHocT11 HCHAHOCTH, oupegenxeman )10 garniemno napon 
roplowro npx TemnepaType H-CHAROCT11; Z — BLICOTH HHA 110BeraHOCT1,10 RCHAHO-
CTH; D — noacgmcknexT Tont4yallx; ozp — yfflor.kBB X f,L, onpegenxemax Bmpa-
xteaxem 

X f, L 	n (1-Ferf cp) p  exp cp2  ' 

Ha cnegylorxem arane 6maa npllmeneaa TwaxxgpwcxecRax mogens c noTonom 
BarpeToro Boagyxa H Bcnapsuorgnmcx ropiormm. TemnepaTypamoagyxa B 6onB-
11111HCTBO OHLITOB noggepwaBanacL OTHOCHTOJIBHO HH3HOit (HHHte 50°  C), Tan Kan 
npx 6onee BLICORPIX TemnepaTypax coagaBanucB aria=n1TenBame Bosmynkenaul 
B mo6ogno 1 cTpye B03gyXa, 'ITO genano HeBoamyn(exame HOJIOCLI Renpnrog-
mamx gag ancTpanonmAllx. Ha ()ntr. 5 nonaaana ir,Bolirrax BuTepcbeporpamma 
13 Balms ra 23 

1—erf 	 
Z  jra-b—  t 
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6 3 5 4 0 1 	2 

• 
Oa meopuu 

0 3KcnepumeHm 

0,20 

&u. 0, 16  

a 0,12 

 0,08 

0, 04 

0 

0 

Xf 

1,22 mIcem 
0,89 M/cei 

ficieepxHOCIMS 

5,5 	5,25 	60 	6,25 	65 
PancmoHnue, MM 

(1) H r. 11. 9ucnepinzeuraamao onpegeaemme rpa/Heum2 TeamepaTypal H Eau- 
Aeurparunz ga.a cnyeaa Hopmaahaoro remain, ucnapinomerocu c munrugpa, 

upu z =0 H npu guyx caopocTux Boagyaa.. 

0 
5,0 	5,25 10 

6,75 	7,0 

0,10 

0,08 

46. 

0,06 

0,04 

1/4 

0,02 

35; 

15 

194 	 B. ropexue ateualcux paxemxbiz monnue 

Ann Tanoro cnrian. (BbnaynnocTs B monnert qacTH o6ycnoanena cnonaeanem 
Bill,gROCTH Ha OXIHOM Ha ROIIHOB -rknaminpa, norga ROJIH.leCTBO BBOX(OHHOil 

PaCCMORHUR Ha° noeepxmocmiomuaKoao zomoveeo,mm 

(111 H r. 9. Cpaarieaue Roaueurpalunt uapa HopmaaLuoro reacaua, oupege- 
aeusoit Teoperuaecuu H no zumpfeporpamme, uao6panceRaort as far. 8. 

wanaocTn necnonano upeamcnno ma -yea-He, neo6xo7{nmoe man Toro, ItTo6H 
nosepxnocTs nnaminpa &Ana Tomato ananmoii.) 

1,,i' llocepxHocma 
0,10 

0,08 

tc 0,06 

o. 

0,04 

z 
1/4 

0,02 

0 
525 	55 
	

5,75 	60 	6,25 	6,5 

PaccmoarsUe,mitn 

RepaTyphi gnu cariaa CS2, HenapsnonlerocH c Ramiro:ma, npa z = 0, 
(I) n r. 10. 3xcuepumeaTaamio oupegeaemme rpaguertna KonueErrpaguu a Tem- 

Ta  = 22°  C u cuopocTu Boagyxa 89 exIcen. 

Ha (InTr. 10 npnaeneraz rpannenTm Ten nepaTypm H RonneuTpannn napa 
cepoynnepona Ran cDynnnan paccTonunn OT ocesort JIIIHHH nmanagpa, An(lxbyH-
nHpyloH;ero H3 9,5-mnannmeTposoro nnanwkpa B aoagyx c TemnepaTypoii 22 °  C. 
iftnnnocTa 6maa npenaapaTeasno oxnantgena no 1,5 °  C. TO‘IICH H apyntan npen-
cTabunnoT pe3yabTana nocaegnero nnana nTepannonnoro nponecca, onacannoro 
B npnnonceniin A. Ha Om 11 nonaaanm rpannenTm TemnepaTypm H nonnen- 
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Tpartuu B carme rencana, nenapnionkerocn B Boaumnyio cTpyio, nmeio143q 0 
 cnopocTn- 122 H 89 amIcex. He6onamoro paannting TemnepaTypar Boanyxa (36 

H 34,5°  C COOTBOTCTBOHHO), 06yCJIOBJIOHHOr0 namenennem CROpOCTH ero npoxo-
,lepea narpesaTeaL, Tpynno 6bano na6entaTs. aTo paanwtme TemnepaTypIA 

Boaluxa HpHBOT(HT K COOTBOTCTBy101ikekly HaMeHeHRIO TeMnepaTyp1x no moxpomy 
mepmomempy (ncuxpomempy) H, cnegoaaTenbno, nonneaTpagan Ha noaepx-
HOCTNI. Hpene6peran BTHMH TemnepaTypEnamn acgenTamn, monmo cAenam 
finTepecubni "smog o TOM, 'ITO Tonnvala norpabanmoro CROB ymenbinaeTca no 
mepe yaennrienan CROpOCTH aoanyxa. 

Ha (bar. 12 nao6pantema anTep(Deporpammu roynneff Kamm rencana, no-
zylemule meTogamn aTanonabTx# H «6ecnoneAmmx» HaTepdoepennnommix, nonoc. 

3TH naTepiteporpammm 6bian noarienur Jinni, npn caa6oa noToKe Boanyxa, 
nanpaaneanom Baepx, -qTo6ba .cTa6nananpoaaTa mo6pancenne 'lanolin. bony-
imitable RonTyphr Tea aepaTyp BoRpyr nnanEnpn-riecnoii monenn nonaaanu Ha 
cur. 13. Ha e"pnr. 14 nao6pantemi npo4ntan TeMnepaTyp Toit )ne ropmgeit Bowl 
B ‘IeTupex pannamonax Eaupaa.riennax. MeTon nonytiennn TeMnepaTypHNx 
ROHTypOB n0 ynaaanbthat miTep())eporpammam npnaegen B pa6oTe [8]. HpencTa-
twiner mance anTepec n3menenne mancinryma TemnepaTypm c n3meneanem yrna, 
'ITO, ITO-BH)IHMOMy, uponexognT aczencTane 113MeHeRHY1 COOTHOineHHH menw 
napamn ropayiero H Boagyxom. KpoMe Toro, Engin), aOHLI mancnmananoli 
TemnepaTypia nmeioT none=mbre H nepemernme 

OECYKAEHRE 

Bocnnamenenne munnoro ropargero B BO3V2Ie Hp0HCXOTIHT B TOT momenT, 
norga i(ocTaToimoe nonnsecTso licnapnamerocn ropxpaero cmernmaaarcn C BO3Ay-
Rom, o6paayn cmecb B nponopnnax, o6ecnetinamonnlx ropeuHe, H norga aTa 
macs MIR Boa6pagaeTcn OT aocnnamennTenn, HRH gOCTIlraeT TaR0ift 06JIaCTH 
B Ramapo cropaumi, B noToport TemaepaTypa n0 menbnieft mepe paBHa Temnepa-
Type camosocnaamenennn ;Ammon cmecn. B TOM caygae, norna nolgaoe ropio'Iee 
anpucanaaeTcn B nOTOR ,ganacyrneroca Boagyxa, Timex:finer° OTHOCHTOJILHO SH3-  
Ryxo TemnepaTypy, nap, o6paayembnli nag OTIAOJII,HEImH RaHJIHMH, MOMOT HRR 
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cl) a r. 13. Tomeparypame npoclurns Rna cariaa RopidanaRoro remain 
ropargero Ra grunlimpe. 
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198 	 B. ropexue  2ICU8l;UX paxenuiblx monAue 

°mason" HMI o6ronam Te EanaH, II3 Topmx OH o6paaoaancR, B aamicHmecTH 
OT OTHOCHTKISHIIII cRopocTert Boagyxa H eTpyH. B Hamepax cropunta peaRTHa-
MAX goRraTeaeit, HaIIpHMep, ibpOHT naameHH yoraHasammeTcsi B Twine, aema-
igei HO noToRy wrote ItopcyHRH, rge TonawaHaR CMOCb o6paayeTcsi B nponop-
IIVEHX, Heo6xogimmx gaR BocriaameneHHR. B pa6oTax [1, 15] goxa3MBaeTca, 'ITO 
B 6oasnuicTrie coriaes nap ropietiero o6paayeTcR raamasm o6paaoM Hag Han- 

Roropme enle He gOCTIIIVIII HRH He BOEHHH BO IIVOIIT HJIBMeHH. ECHH roplo-
'iee  B ropRindi Hoogyx, TO l'OpEHIHO momeT npoHcxoglim H Ha 
°Allen' Ramie ropapiero; cmecs napes row -ger° H Boagyxa, HmeloinaH 

gOCTaTCYTHISO Ana BocnaameHeHHR, o6RaaTeasHo cogepourrcH B BO3HyEHHO-
napoaoft naelme, oRppnalonieff Kann o. (XoTR, rinpollem, cyinecTayeT maim-
maabina paamep RanaH, mime noToporo ropeHHe yore He monceT Hmem mecTa.) 
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'gloomier° ganaerma) oT TemnepaTypm cmecH napd ri,pxotiero lr Heagyxa s norpa-
H11,1110M caoe HcnapsnoiHencsi Ruins. 

XoTH cclepHgecHasi cHmmeTpHR HcnaronoinerocR ropoyiero Halt aoHm rope-

HEM aonpyr KaIIJIH cyniecTayeT TOBLHO Hp/ OTCyTCTBH11 Boagynnimx CTpyi (noTo-
Roe) H rpaHHTaHaoHumx noaeci, aDepHriecRaR cinameTpwlHaa mogeaL o6wmO 
npHmeaReTcsi mpg Hccaegosainuix Tonere poHa. Ana cnygaa ccbepm B pa6oTe [41 
6E1J10 noarieHe caegyangee cooTHomemae: 

dX fc. 
= 	(1 X1), 	 (12) 

dO C2+ 0 

rge Ci H C2 — HOCTOAHHI4e, 3aBHCHIEHle OT ycaomill mina H napameTpoa macco-
o6meHa H Ten0006meria B norpann'iHoM caoe. 

' MIME 
ME ell 
11111 0 ILI 
WM 

lire AWE 
Ma 

/11/1111111°- 
„ NI 

'1" 
. Ill 

■ /1/1111111111L. 
MITIVIENI 
' NENE 

5 	7 	9 	11 

POCCMOHHIle,NIM 

(1)H r. 14. Ilpocjamina rearneparyp Ana aopmanaHoro remain, ropHreero 
as gmaHrowe (cm. cpHr. 13). 

ECJIH BO3HyX HOCTaTO‘IHO ropHq, TO TOHICH HJIBHICH, B soToport cmecs FIBHfleTCH 
se caHmsom 6egHoif HRH He CHHHIHOM 6oraToi gan HocHnameHeHTts, yganneTcH 
or HosepxHocTH Kamm nO mepe HarpesaHHH ee go Tex Hop, Holm aTa Tousa He 
HOCTIII`HeT o6nacTH TemnepaTyp, HOCTaT04110 BISCOHME gag HILIIHE11p0Bamma 
ropeHHH [1]. BEM° 3aMe'leHO 161, 'ITO Horga aTO 06CT0HMIBCTBO HMeeT mecTo, 
To cDpoHT Haamerm yeTaHaBaHsaeTcH B ogHom YEAH gayx mecTax (mono small 
B OBBHCHMOCTH OT CHOpOCTH Hosgyxa. ilpH csopoosx aoagyxa, HeMHOPO Hpesm-
ninon:Tx csopocTa nnameHH, itpoHT unameHH oTgenHeTcH II HpasTinecsH Haxo-
Thwrca B cTaIknOHapHOM HOHOHCHHHH Hag Kassel-1 (HeaasHcHmo OT cTa6HnHaaTopa 
nHameHH). 171maimme BLICOTTA pacHonosteHHH cDponTa unameHH Hag sanneii 
COOTBeTCTByJ0T TeM BEICOTHM, Ha HOTOIHAX csopocTs Boagyxa 3amegnHeTcH go 
Beall-glum csopocTH HaameHH. Bum Kamm Hmesyr pa3mepts 1500-2000 su, 
TO cDpoin,  unameHH HpH CKOpOCTH so3gyxa OHM° 13-16 siceu mosceT HaXOHHTE-
CH Ha paccTogrunr 25-40 ms OT xannn, a HpH csopocTH AtIcex — (mono 
125 sm, Ho HpH 6onee BEICOHIEX csopocTsx imams mean. 

B mecTax, Hmelonnlx 6onee HHaxae csopocTH Boagyxa, Hamm ospystaeT 
Banns) H r[pHunmaeT cDopmy Hamm. 

B .nl06om carme gna sonHoro TeopeTzgecsoro ouncanna HsgeHHH socnna-
meHeH.Hs roplogHx Heo6xogHmo yeTaHOBIITI3 3aBHCHMOCTI3 solakempasHH (nap- 

1,00 

096 

Q,96 

X 0,94 

0,92 

4 90  

0 0,01 0,02 0,03 0,04 0,05 0,06 , 0,07 
1-9 

H r. 15. 3Hcireprodearaaano oripeaeaemoe courucHaernap noway 
aoHaeBrpanHeil nape H TourepaTypoit B HorpacataHom caoe 

HcHapHiouteticH HHarreapHaecHoil Hamm. 

MeTogHsa, aHaaorHIniag npHmenaemora lipid maeoge COOTHOMBITHH (12), 
&Ana Tassce HcnoabaosaHa HpH amaoge COOTHOMBHHH gaR HnomnipH-
gecRoft Kamm, ripHmeHRemoil B nacToRnieti pa6oTe [17]. 3TO coomoineslie 
HMeeT BHA 

	

C30 	(1 	Xf), d0 = C‘+0 

rge, Ran H Bum, C3 II C4 — nocToRimme. 14HTerplipoaaHHe ypasHeigni (13) 
upegegax Xf  = 0, 0= I H Xf, 0 goer 

ln (1 — Xf) = 3[(1— 6) — 111( Cc:11. 01  ) . 	 (14) 

Aver analieHmit 0, He camnsom oTawlaioniHxcli OT egnnHom, H gRa aualleHHil 
C4, 6onmunx egHHHHH, Hmeao mecTo B sposegeHmax Hccaegosainix, ypaH-
HeHHe (14) CBOIHITCH 

	

In (1 — Xf) C3 (1- 0). 	 (15) 

XOTH ypasHemie (15) 6mao amaegeno JVIFI IIOCTOIHHOJI TOTIBIIIHES HneHsH Hospyr 
Hmustgpxqecsoff Ronal", Tell He mei:lee c nomoiHmo ypaeHeHHH, no;:ko6Horo ypart- 
Heflin° (15), M OHM° HpegcTasms COOTHOMBHHe mexigy X1 H 0, nooyienHoe 
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200 	 B. ropersue 2reziOxux paxemlibm monAue 

axerrepHmeHTanuio 	CS2  npri noneposHom ceoeHHH z = 0. 3TOT BMBOJ 
eTpHpyeTeo (I)Hr. 15, npegeTanninoigeli nonynorapHcinnmeexHii rpalionc aircne-
pHmeoranLarax silvieHuil 1 — Xf OTHOCHTeaLHO I — 0. 

CnyTiaE roporuell Hamm noicaarasaeT HHTepeerme Aumme, nonrrationrxeco 
peayuTaTe coomeeTHoro aHanHaa mHorHx Teopenmecuix H aitenepHmenTant, 

HEIX pa6oT, BIAHOJIHOHHLIX B aToii o6nacTH (B TOM tillene [3, 7, 18, 19]). B cariae 
xpyrnmx Harlem, Tennoirao pagnauto HmeeT HaeTarnato 6onurroe ammerrale 
B mexaHHame Tennoo6meHa, ITT° ropoloao Ramo gocTxraeT TemnepaTypm mine-
H1151 IIpH garraieHHH cHeTemra. TemnepaTypa, pasHao TeMnepaType ICHHell/151 Heenegyemoti 7101,/kKOCTII, 6mna upHmeHeHa B HatiecTue ogHoro Ha rpaurtilnix 
ycnosHii npH amanue HaTeptpeporpamm. II° gaintram cjiHr. 13 H 14 roma°, arro peaxnHoHliao 3OHa HBalleTCH HoHeurroit H H3MeHHOTCH II0 TOJIHI}Ine H Temnepa-Type B 3aBHCHMOCTH OT yrna p. Eimsog 0 TOM, 'ITO peaxiraloHHao soHa HILTIHeTCH 
RoHelmoii, enyocHT goicaaaTenbcToom Teopeuta, cornaerio HoTopori HooneHTpa-
HRH napa ropiosero H Boagyxa (xllenopo) a) He moryT goeTHram Hyno B ogHort 

(1) H r. 16. cDoTorpacpllfi ropmikeii gffann,qpngecitoli Ramat 
HopmanaHoro reuTama. 
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H TOR Site TOtIKe (T. e. B peammouroil 30E0 npuie6pe)cumo manoit Tonnomm), 
Hoeiconaxy B aTOM enriae ypasTrefrHe Appenllyea npHaeno 61,1 x Hynesoft  cxo-
pocT1 peaxinni. Bonee Toro, xuareHTparrHoionie o6naeTH napa ropxotiero H ICHC-
aopma nepexprasuoTeo, npooem HoureHTpagHo napa goeniraeT Hyno gannie 
OT Hamm, a HHenopoga — &more x Hers. 

CornacHo peaynaTaTam axerreplimeHToo, npegeTaHnenuim Ha @tr. 14, 
6onee KpynnaIe peaHHHoHnme acaim esosainz C 6onee BLICORHMII TemnepaTypamH. 
B enriae H30Tp0HHOrl J:v4434)yaRll 9TO He HmeeT meeTa, H MO RHO noxuam, vro 
B 9TOM curiae IIo mepe ysenHvieuro peaHHHoHHoit aoini TemnepaTypa gamma 
ymeasmamco. OJ;Haxo B Hainan' cnyTrae aoHa IIpH yrnax cp > 90° CTaHOBHTCH 
6ounre IIo BenosiTHe H Brame no TemnepaType. nocHouity exopocTH peaugal 
nponopumHansou nponssegunno HomTenTpurraii napa ropiowro H Boagyxa 
H HBJIHIOTCH aRCHOHeggliaabHISMII 	 TemuepaTypra, TO, no-oligrimokry, 
MOM° egenam BLIBOg 0 6onee oraeoHoll RoHneaTpaHHH napa ropmero, noggep-
ouniaemort soexogolonm HOTOKOM ero napa. 

3xcuepHmeHTR, trposegemnie JSo CHX Hop, noicaniamoT, TITO IIpH giugyurom 
nnamelm peaurHoHHao sorra HBaffeTCH gocTaTomro yucoirt H goeTHraeT Kali pas 
noaepxHocTH Hamm upH mansix sHatiennox p. B aTOM enriae aameTHao o6naen, 
tIHCTLIX napoa oTeyTeToyer. Ho mepe yse.ropiernio (p peaxiiHoHnao aoHa pacnnt-
puns! H TeMnepaTypa ee yseirarquaeTesi. IIpH cp 6ournem npu6nHutTenuro 
120°  HainuraeT BOMIHRaTL 3aMeTHaa 30Ha napa, B HoTopoift HaX0AMTCH rnasomm 
o6puom nap ropiowro. OnpegeneHHe TemnepaTypu no linTepcbeporpammam 6rano 
OCHOBaHO Ha TOM HpegHOJI0aSeHHH, eT0 B npegenax aTO 3011M HooneHTparkilif 
napa puma exonnure. 3TO HBaHeTCH ynponreHnem, Tax HER ymummaionraoca KOH-
geraparcEm npogyHTos eropauto moureT 6mTs BIEJI0Tb nosepxHoeTH Hamm, a 
Ha noHepxHoeTH Hamm RoureHTpurito B yenosnox icHneono paaHa Hynlo• 
Onili6Ha HenegeTsHe aToro gorrymeHHH oTHoeHTenaHo mana, noexonaxy B yeno-
BHA% RHITeHIIII npeo6nagaeT HoHneaTpauro napa ropmero. 

IIpH p = 180° soHa napa ropioziero npoeTHpaereo Hag uosepxHoeTmo Hamm 
Ha gosonsHo 6onantoe paceTooHae. Bee orainenpmegunnie Ha6niogeHHH aHayau-
HO nognsepurgaloTeo cDoTorpacjouratill nnameHH. °um H3 TaKIIX rboTorpacludi 
noxaaaHa Ha 4:11111% 16. 

MOMHO Ao6aBlus, qv) ou6op HHaHHApineeHola mogenH oeo6eHno HOJIe3eIl 
gaff HeenegosaHHo nnameH, nocHonsxy B aTOM curiae pagHaamme soul moryT 

OTgeTJIMBO HgeormfauAllposaini JI1061,IM OHTIPleCKIIM npH6opoM. 

BLIBOALI H gAniilEgromE 3AgAmit 

HHTepitepomeTp, pa6oTaiom,Hit Ha gsyx ,traHHax BOJIH H onHeamniii B 
pa6oTe, HO-BHAMMOMy, 51BalleTCH OVIIPIHLIM axenepHmeHTaumum npH6opom 

AZIFI Barium:1 CBOACTB H mHoroxomnuretiTuax cHcTem. K DTHM caorieTnam 
moryT OTHOCHTLCH rpaglieHTLI TemnepaTypia H HoogenTpaum, HJIH onTivieeicHe 
napameTpta emeceil H3BeCTHOff IIJIOTHOCTH, Han eTpyliTypra unamert paanHuthix 
THIIOB. 

C nomorobio aToro HHTepiDepomeTpa B HacTooinee opemo noarieini o6Ha-
geonismol4ae peaynsTaTra B curiae Halt Henapoionvaxeg, Tax H roponwx Hallamb. 
B ATOM Hanpasnem 6ygeT nposogHTLca HaRonJIenne gaMILIX, C Tem liTo6ra 
6onee nonHo cctopmyaraposam Teopmo RcnapeHRu H ropennsi ropmero. Mono 
HaaeHTLCH, 6yayT exoacTpyllposaui saxpramie patio -ure B KOMHeHCaHHOH-
Hue Hameln', xoTopme gagyT BO3M07EHOCTb nonrum, peayuTaTm npll 6onee 
BbICOISH% TemnepaTypax soagyxa H gJIR 6onee Time:nix roploorax, 'Tem 3TO 6MJI0 
BO3MOSISHO go CH% Hop. 

Tutor° nnumpyeTeo HeenegoBaHHe BaHHHHH ityaseaum noToxa H  axycTH-
IlecxH% noneit Ha exopoeTH Hcnapennu H ropeuro. Ha6nioganoca, 1ITO Taxne 
UOJIH aameTHo yoenwursaioT cooTseTeTsylom;ae CROpOCTH. BO3MORHO, 11TO OHg 
UplIBOAHT K 60JILDIRM nepHogirseemom yseinageHHom rpagReHTa HoHneHTpanirai 
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202 	 B. Topenue sicuaxux paxemmix menials 

napa, ,Tem moacHo Ha6mogars npH Homornn EurrepcDepomeTpa HcnonsaonaHnore 
THna. 1/1HreptDepomeTp nmo6Horo Timm Tax ace none3eH nJa onpegeneHlin ReacD-
4111101eHTOB g11(1)CDy3HH B yCJIOBEFIX KOH 37cTaHosmnuerocH, Tax H HeycTanomm-
merocn COCTOHHMj B 6I1H8.13HLIX gH4:14357.3110HHLIX cncTemax, AJ111 RoTopmx OTCyT-
CTBylOT MHOTHe ancuepHmerrranmnae gaHame. 

IlpHJI0Melikle A 

HAXOWIEHHE ITAXIBEHTOB MOBLHOr0 COCTABA 
TEMIIEPATYPLI 

Cmememie HaTepcDepeHnHoHHoit II0a0CLIS (y) B TOtMe P (y, z) HHTepcDepo-
rpammm (cm. dinar. 2) oupenennercH Katt pa3Hocrs meHtny Homepom so3myrneaHoit 
110a0CLI B axon To-tine H Homepom HeHo3myr1eaHoil 110.110C1.1, Homan upexognaa 
Galiepea aTy Rte Twiny (mut 611 ne 6mno Boamymemu" ncne)mHe HcHapemux 
HJH ropenlin). Hymeparknn nonoc onpegenneTcH IT0113BOJILHO, nyTem o6o3Ha-
neHHH HoMepoM 1 HeB03/dynkeltH011 110.110CLI BHO o6nacTH BO3MylgeHHA. HyMe- 
paiuie npogonntaeTcH B o6nacTs Bo3MymeuRH. Torga HaH6onmanii Homep HpH-
nagnenarr nocnegHell Boamymenuoti nonoce (B6aH311 nonepxHocrn Ham). 

CornacHo meTogmte, TrpHHAToit B Hacnougat pa6OTe H npHmeHeHHoii B 6oab-
immerse ouuTos (CM. pa3nen o6 onpeneneHHH cmenkeam nonoc), HmeercH Hcerga 
6 Hall 7 Hesosmynkernmix 110310C B6a113H BoamymeHHoit nacTH HHTepcDeporpammm. 
8TH HesoammeHume nonocm sxxxmaioTcH B yxa3aHErpo Hymepainno, Ho no- 
cxonsxy OHM HaX0MITCF1 BHe HosmynkeHHoit 06aeCTH, TO OHM He HCIM.711,3y1OTC11 
HenocpegcmeHHo B onpegenemin cmergeHHH nonoc. TeM He meHee OHM Hcnoxs-
sporcH gnsi nocTpoeHHH cncTemm IIpHMa1x nHHBi , noTopan orpamaer OBBHCH-
MOCTI, mentgy Homepom HenoamynkeHnoil 110a0CLI H y. PTO ycranosaeHo II3 HHTep-
c(ieporpamm, 'mapleHmax "'pH OTCyTCTBHII ropmgere npH TeX Hie ycaosHnx 
BO3g3TMHOT0 noroxa, ,ITO H B naHHIAX 0111,1TOX.) CaegOBBTeaLHO, B Hantgoil HHTep-
eDeporpamme TogHoe cmenkenne nonoc monme onpegenwrs TOJILICO B mecTonoao-
meHHH2( soamyinemmix nonoc. Ilononcenne BTHX nonoc o6o3Ha-rfaeTcH yu  Ha 
HHTepcbeporpamme B caysae H y e  - Ha HnTeptDeporpamme B cnyime X2. 

ye. 
0,saHm 113 neo6xogHmaix ycnonni Ansi nponegeann conmecTriore pen:Leann 

aBalleTCH orkpegeneHne cmemeHHH HHTeptepelilkHOHHLIX 110a0C B OgH0c1 H TOR 
Rte Twine y. 3TO MOH(110 cgenaTh HaHeceHnem semunnuA S i  (ye) Ha rpadionx 
B 3aBlICHMOCTH OT y„ H HuTepuonnponaHHem mkamenHH Si  (yu) x TOR TO'llte 
Ran Koropoli H3mepeHo S2 (ye). Taxne rpacinntH, °guano, npencTasamor co6oft 
no-sTH ropHaoHransame 	0006eHHO B61111311 nonepxnocTH Kann (o6nacm, 
npencranamoman Ha16onsurnii HHTepec). lleaTemy agech HHTepllOallIkH11 BHOCMT 
OTHOCHTeabH0 60nsurne ornH6nn (Halt ynomanyTo B pa3,ne.ne o cHcreme rcapm 
ropiotiero - soanyx). 

BHOCaegCTBEIH 61,1.11 npHmeHeH Hanontermadi Ranee HTeparkHommil MOTOR 
geamo HCH.1110,1eHMI 3TOTO licTosanna OB111601t. 

YpasneHue (10) momeT 6&m nepenHcaHo B Bilge 

X f (Yu) = 0  (Yu) 81(Yu) 1 1 	1  L aiS oi  0, 

X (Ye) = ° (Ye) s 	2 (Y°) I  1 	I 

	

[ azSo2 132 J 	P2 
rile = DI Na . IlpHBegemule ypanHeann galor BO3M0)1(HOCTh npHmeneHna 
meroga Hrepannil, nocpencrsom noroporo M0)RHO Hcnonsaosam HaiigercHme cme-
nkeHHH nonoc 6e3 rpactargecRofi Harepnonnipm. 

gaff 3Toro 3agaerca sHageHrte 0 (y u.), no noropomy onpenennercH 3Ha ,TeHne 
Xf (yu). 3To nosTopHercH gaff gpyrRx anal:muff! yu , H nonriaercH nnasHan 
xpHsast 3aBHCHMOCTH Xf (y,„) OT y„,. 3aTeM mumaiorcH auvieHna Xf (ye) B T0,1- 
fcax ye  It no HEIM anaileHHH 0 (y e). Butalcaernmle 3nwieHHH 0 (y e) 
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zaTem HanocaTcH Ha rpacInnt, H peayALTHpylorgan xpEataa cpamanmeTcH C upll- 
HFIT011 RJis 0 (yu). 3TOT HiepagHOHHESit *IRJI nonTopHeTcH (061,7010 01(0.110 3 pas) 
JAI) "warn:Haul CX0gfIlIcHXCH peayavraTon. 

OTMeTHM, iITO B aroit MeT0g111Ce HenocpegcnseHHo IIpHMeHHI0TCH anal:lawn 
tmem,emdt HaregepeHnHoHrtux nonoc, Tomie Hamepemale C 'lemon:km° onTH -qe-
,cxoro RomnapaTopa, BMeCTO sHaReHes, Hi:my-sea-Hsu rpacintgemoik HuTepnonn-
gHeit. B nocnennem cnytme He6onsman oinH6na B onpenexeHHH emerges:Ho 
imam (nopagna 1 %) gaeT 6onamne norpemaocur B Batemcnemmx 3Hatimmax 
H Xf, Ran o6 aTOM cRaaano mgme B Ammar pa6oTe. 
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3Kcnep8metiTanbHoe HccnemeaHHe ropeHlIS 
OAHHOciliblX Kanenb ropKoiero RP-1, 

HecrimmeTpwilioro Aiimeninrimpamma 
H rivpa3mHa B eomyxe H Kmcnopo,qe 

0. fictiine.ma , C. Ppm 

Hposegeao axcrrepamenTaamme accaegoamme ropeanta ognaonmax Rama, yrneaoile-
pogaoro ropioxero RP-1, arecamateTpannoro gameTanragpaaaaa H r Egp awn I a s oTaocaTeasno aenogamataoti cpege Hex Boagyxa, Tax H 100 %-noro macnopona. Hena, accnegoaanata — nony-
gam atalaopmanano o catopocTax ropertaa, atoacTaaTax catopocTa acnapeaaa H npogoaaat-
Team:moan cyntecTammana acaneas H , Tamara c6pa30m, gam peacomeaganam no xapaatTepac-
Taxan( 'mama croparam, rge npoTexamT 6onee cnoatnue nponeccia ropeama capyar. Dam:cepa-
meaTaninuart meToa cocToan B 31p0:tenet:am OHNTOB C naHEFEIH, nognemeamama Ha Tommii xaapnesoft ROTH; Iran nom namepeane gaameTpa xarteas no apemema peracTpaposanoct 
C nomonamo cDoTorpatimpoaamaa. 

PeayasTaTu excnepamenTansmax accnegoaaaaft npeacTaanema B Bane rpaclurvecnoii 
39BHCHMOCTH Hamm:mum gnameTpa, a Taxate xampaTa gaameTpa Hanna no apemema. Hcxoaa as 9THX gaamax, mass Ramgoii Rom5atatanaat ropenero H onacnuTena maxacnenta atoacTamva CROEOCTH acnapeaam 

lipaaogaTca o6cyncgeame aaTepupeTaima ganarax gnu necammeTpaxaoro gamenta-ingpaaana H ragpaanna, maw:mama aegocTaTonaocuno mamma mexanaama ropenan atarreai, 
rornoxero, o5naganagero caoficTaamat ynaTapaoro Tonnaaa, B oxacnaTenamort cpege. Ha °ciao-
se tpoTorpacjoati ropmnax nanem, BLIBOEHTCH nexoTopme nonomenaa XHIMH aponecca ropenaa. rZ9MILIM BLIBOAOM, cgenamnam 113 peaynaTaToa 9THX axcuepameaTanmnax accaegoaa-Miff amnaexca czegyaouratit. Ramepa cropaaaa paReTaoro mnaraTema, pa6oTanaxero as Hecate-
meTpmmom gumeTnaragpaaaae }Ina ragpaaaate c mamma macnopogou, no-magamotay, momeT 
ananonaaTLca nail trponatx paantax ycnomanx (pacnun TOMME9, cnememie atomnoaeaToa a T. g.) C meaantera npasegemmia gnautoca L' 1) a c meaamam Becon, Beaman coapemearcue 
Kamera,' croparrma, pa6oTaionnut Ha acamcom macnopoxe HILIOC ropionee RP-i. 

OBO3HAtIEHILil 
d — gHameTp Hamm (CM. cfmr. 2), ca; 

do  — maameTp Hamm B Ha BaneropeHHH (t = 0), ait; 
K' — xmicTaHTa cRopocTH Hcnapernm, oripegeaenHasi coraacHo ypaimemao (1), 

c42Icex. 
K" — xoncTaHTa caopocTia HcaapeHHH, olipegeammaH coraacno ypaimmano (2), 

cmIceis. 
t — sperm OT Hatiaaa HocHaameHemm Hamm, ceg. 

BBEAEHRE 

Onerma o6semmax cxopocTeit Hiageaemirn Telma npn xmamecimx npeapa-
irnemmx B caytme raaoo6paarnsix Townie [1] HoxammaeT, -4TO co6cTseium RH- • 
HeTrma xlimmecmix peannn He orpammmiaeT o6semmix cRopocTeii mmeae- 
HRH Tenaa, KOTOpIa° HmeloT mecTo B nopnmemm, BO3gyIEHO-peaRTHBHLIX 1111H 
ECH,71HOCTHIAX paxeTmax gaHraTearnx. gericTanTeamm, citopocTH Harpeaa, oupe-
geammue axcnepHmeHTaasmam HyTem, COCTaBHHIOT MUHL 10 -6  Beamnimra CEO-poen', inalnicaemmit 03 OCHOBHMX geHHLIX xfimmecaoli EHHOTHEM. OTCB)Ha, 

Hpasegearroil gamma xamepH cropamax paxemoro gmaraTena aaausaeTca oTaome-
fine ee o6sema x mice:gaga xparraxecaoro cevemaa.— Hpu.n. nepee. 
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HecomHeHHo, caegyeT, 'ITO 6oasmaH "iacm o6sema Hameln' cropamm, lipegllaa-
HaReHHoil gaH HoarieHHH reTeporenHoro ropeHHH gsyncomnolleHTHsa Tonal/a, 
aanaTa npoIeccaMo cmeinemm H Hcnapeimn impracamaemoro TOHJIHBa. Flea°, 
'TO B ECHAEOCTELIX paiteTmix gliHraTemm, pa6oTaionmx Ha aracolcommaigem 
ropariem H HH3HOEHERIMOM omicaHTeae, xax, HarrpHmep, atargatom xHcaopoge, 
o6rnme lipogeccsi ropenwi examazoT ropernHe Hamab au-tumor° ropio'iero B raao-
o6pa30om omicaliTeae. 

B aHTepaType HplamigeHm miorommaeHmie TeopeTimecmle H axcrieplimea-
Taamule accaegoBaHHH xo cropamno OgatnOmnix Raileab prnga ropiomax B Boa-
gyxe HRH B Boagyxe, o6oraigeHHom macaopogom [2, 3]. BOMA:UM:MTH° H3 orny6- 
.411ROBORMAX pa6oT; armaxo, OTHOCHTCH H cropamno yramiogopogmax tOplOHME 
B Hosgyxe H HmeeT °TEM:MEMO x BO3H3THIHO-pealiTHBHLIM gmaraTennm. 

MHoracmcaenmse ony6mmosamme pa6omi IlpHma, anb-BeEHHH H Hare-
6o [4-11] yxaasnialoT, -Err° gaHmae, noarieHmae HpH H3yHOEHH ropemm 
HOHIMIX xaneas, moryT 6HTs Hclioileamialua gala HoricTpyHpoeaHHH xamep cro-
parnim. 3Ta rpynna HanHoHaasHoro yrnpaimetinn II0 acTporiammce a ROOM-
HOCEHM noaeTam (NASA) mia -qaae ammmaaacs Honpocams nopmneasa H Boagym-
Ho-peaxTimmax galiraTeaeii, Ho Hegalmo pacupocTpamma IMEETHO Icropamm, 
orpammeHHoro cxopocTmo HcHapemium, Ha paReTrule gmtraTemt. BHJILBMC 1121 
noxaaaa, 	meaqy ropenneo °gm:commit' Hamm H ropeaneM cTpyH moixeT 6121Tb 
yaraHoaaeHa Hpamasi CHEM. aro rioaBoaHeT uplimerims peayasTaTia axcilepumeH-
Taasma HccaegoBarneit ropelum aluminium Kamm, K o6me8 Teopon ropeima 

MHonte Teopennecime pa6oTra n0 npogeccy cropamm B pageTnom 
raTeae (cm., HaupaMep, [13, 14]) npiniogHT Herrocpegcniemnie cxopocut rope- 

Hp0MOIDEHTOHLEMTB Cy/EOCTEOMHHE xaneas 	HOECT3HTIS cxopocTH 
nia‘rnicaearnme Ha ocHoHaimil Hccaegoaamlit ropeima ogmiormsrx 

xaneas. 
XOTH ropenae ommoimoil Hamm B HOHBORTHBHOM HoToxe, BLI3BaHHOM TOM,- 

HO ropeHHem cam& Hamm, H Hpu armoccDepHom gameHml He moacer noaHocTsio 
HmHTHposaTs ropeane H ycaommx xamepia cropaon paReTHoro gimraTeaa, 
oguaxo BJIHEHHO OTHX yCHOBH# HayseHo H Houpaalm x KOHCT3HT3M Hempel:um 
onpegeaema [9, 15, 16]. BcaegcTime HaamocTH Hoayriemusx ripH 
sccaegoaamm ropeona ogHHolimax }mum's, Than nomimaHHH Hpogeccos rope-
EMI cTpy'rn Tommaa Heo6xopxma ocHomme napameTpia npegrnoaaraemmx paxeT-
ELI% TOHHHB, oco6euno Tamm TOHHHB, y HoTopsm momeT 6iars paaaimmaii mexa-
11113M ropenwi Hanes's. 

B gaHHori pa6oTe HaaaraloTcH peayabTaTia aa6opaTopHoro Hccaegoemom 
ropemirn ogmrolinsix xaneas •yraeaogopomioro ropazolero RP-1, HeclimmeTprna-
Horo gnmeTnarngpannaa H rHgpamma B oTHocHTeal,Ho Hai:Logi:mm.1mA aTmoccliepe 
Rao Hoagyxa, Tax a 100%-Horo 'rocToro xHcaopoga. geamo Hccaegosumfi 
EBAROTCE axcuepHmeHTaasHoe onpegeaemle KoacTaHT cRapocTH licHapesrna 
Tpex yxaaarnmax ropio'rnx, upegcTaimmonmx B HacTaamee !Tema allatmTeammil 
HuTepec Ann paxeTimil Texinum. Cgeamio cpaimemte cxopocTeft ropenasi, 
gOaililITOJILHOCTH cymecTamiarnim xaneae H KOHCMET cxopocTH Hcnaperum gag 
paaarnsmax HCHLIT38ELIX ROM6HE3HHII ropiotiero H ORHCHRTOILH. 

CpaimernHe HoarleHmax ganmax gaao Bo3MOEWOCTB lioarniTs xmlecTamr-
lure asmoma no BO3MWERLIM paamepam H Hecam xamep cropaHHH, pa6oraion:rnm 
Ha yitaaarnmix ropamix, a Taxace oupegeaHTs BAHHHHO RomieHTparnHH mate-
mmeasi Ha cxopocTH ropeKog roplormx. Hccaegosamle upegcTammeT Taxixe 

maTepec c TOa TOHEH apeaoa , 'TO paccmoTpemure roplowle HoutoamoT 
siposecTH cpanHemie mmagy THIEPTIMIMH upHmemleuramH paReTiumai TominniamH, 
a Taxixe pelcomeugyemsimH. PaccmoTpemme ropio'ioe oxaammaloT Rut ropionee 
AnA gsyxnomuoneaTatoro Toriama (RP-1), Tax a ropmee, o6aagammee 

yrnaTapHoro TOW1133 (ra)pamax I HecHmmeTpmurnaft gHmeTHanmpaamr). 
MeTog c HogeenuniarnHem xamm ma6paH ;Ana o6ecue-qemm HenocpegcTeen-

Horo Ha6alogeHml as HameHermem gRameTpa ropmgell Kamm roplagero B 33BH- 
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206 	 B. ropexue oieuanux paxemnbax monnue 

CHMOCTH OT 'woman. Rattan nogneunteaancs Ha Torutort RHapneeoct HHTH H rope-
an B cpege RaR Boagyxa, Talc H ,nacToro RHcaopoga. 143meHeHne AllameTpa Kauai' 
no "TetaH11 perkicTpupoRaaocr, ripH nomormn cDoTorpatimpoeasna, pe3yasTaTm • 
Ha61logeHnit npeacTaRaenm rpacjurriecRn coRmecTHo c pameTamme 3HaneHHamn 
HOHCTHEIT cRopocm Hc'taper:um. 

Boa aRcHepumemaaLHaa pa6oTa 6maa npoRegena PellaeH6axom H neHHe-
pom B RaainDopHnitcRom TexHoaorwiecRom HHCTHTyTe. 

METOJTHRA H aRCHEPHMEHTAJILHAH AHHAPATYPA 

IlpH nponegeHnH paccmaTpHeaemmx nccaegoRatati 6ma BM6paH meTog 
110gBeIHEIBartHH Rattail, npli HoTopom Rattan narmemoro ropiotiero nognentnea-
aaci, Ha HHTH H Hogatnraaacs, n3meHeHne gnameTpa Rattan HO epemenn name-
paaocE no cDoTorpacintam Haneas. 3ToT meTog tanpotto npnmeanacn paHee [17- 
22] Hp"' n3y3eHnH roperata Raneas ABTEHOMIEOH0FITHEIX TO111111B; OH 1103BOHROT 

8 

41:1 m r. 1. CxeMa Tnnngaoil yeTanonnn gala napierum ropeann onnnognoil 
Ran JIB no meTonline nonnemeneort Kamm. 

1 — monume ocsenkume suaero unarm; 2 — °Tama spemean (cTpo6ocxon); 3 — 'map- 
geBaR Emu.; 4 — rcoABeifleinTaa xamm; 5 — aTanoa paamepa (mapae OT mapmcono7k- 
tumminica); e — cllegliananaFf mama (Teneo67,ex7142); 7 — mmoRamepa cAppnEbnexc* 

35 AUK; 8 — SaKpLuag xamepa (npoapaquan). 

yeTRHOBITTI, HenocpegmeHHoe nameneHne gmamerpa Rattan no BpeMeHH B OMB- 
OT meTogoe oupegeaemm maccosoft CHOpOCTH roperma, Ha OCHOBRIIIIII HOTO-

par MOHCHO HoceeHHo onpegeann, nameneHne gilameTpa Haman no BpeMeHH. 
CxemanmecHoe Hao6paatertne Tfitintmoft annaparypm, npnmeHRemeiricR npla 
nccaegoBannax 1E0 meTogy nogeenteHHolt Hanan, npegcTaRaeHo Ha cInTr. 1. 

11pn uponegentut 3THX aRcnepnmenroe Rattan, npegna3HarteHnme gag 
catnranna, nogitentneaancr, ma TOHHOR ReapHeeofi HHTH (gnameTp HHTH 0,6 ALM, 
gnameTp roaoeHrt 1 Amt). ara MITE HpErRpenaaaaci, H meTaaanriecRomy crepatmo. 
Ram cpartHeann pa3mepoe Rattan HpnmeHnacm rmaplat 3133ecimoro itnameTpa OT 
taapHRouogtanumma, trpnnannEmil cepe6poM K HposoaoRe H nogeermerumft 
H meTaaanriecRomy CTepHcmo. Rattan roplottero Hogeentneaancr, eatgaRaneannem 
ropwrgero H3 mnRpomnpnna Ha ERTL. MnRponinpnn 1103BOTER.T1 manoclim roplortee 
C TOrEHOCTLIO )40 0,0001 AA. 

143meHenne pa3mepa Haman no BpeMeHH namepaaocr, Hpn nomonrm cDoTorpa-
dmponartnn RnHoHamepoft trApp4aeRc» 35 Am, nmelonteil agaturep H Teaeo6seR-
THB. oTcrieTa BpeMeHH H CO3,713111111 Tenernax n3o6paniermil Rattan HOI,I(HOCTH 
H aTaaoHHoro inapHRa npnmeHRacH cTpo6o0Ron, galcannft 3,75 Ban:MIMI B 1 cog. 
CHopocm cDoTorpatbnposaHna cocTaeaaaa go 22,5 Ragpa B 1 cex upn ropeann 
Rattan B Boagyxe H 28,8 Ragpa B 1 cex upu ropennu Rattan B Rncaopoge; upn 
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aTom oTRaoHeHne He npeemmaao 3%. FunTonaemta pacum4poebreanacb npg 
nomonma rapeetcropa gas' muRpocjalahmort H MHJIJIHMOTp0B0c1 romps. B Rage- 
en:re "mamma Ranan npnrumaaca maRcnmaarzana pa3mep Rattan B r0pn30H- 
Taal,Hoit IIJIOCROCTH (c M'. 2). 

HCCJI0A0113HH11 ropenna B Roagyxe KaIIJIH npocTo nogeenamaancb 
Ha HHTI= Ha ontpurom Ho3gyxe H Hogaarraanch ctumoft. Aar' liccaegoBaHn0 ro-
pesna B iIRCTOM icHcaopoge KaIIJTn Hoarsen:mamma, K HHTH B npospa‘nroft npontri-
Hort Ramepe H nogantraanc", npn nomontH mrHoReHHoro paapaga HaTynatn TecJia 
oT Rattan ft aTaaoHHomy 'Raping. Plpo3patmag Hamepa cHa6ateHa Hanna-moil 

CD H r. 2. TIIIIIPTHEle CPoTorpacDint rofennnx naneab. 06oanarieam paamepm Kamm. 
a — yrneBoAopurroe ropmiee RP-1 B RUCTOM HnenopoAe; L — gnmia; D — Aliante'll3; 

6 — rInKpaaen B +314CTOM MICHOpMe. 

C oTeepcTnamn gnameTpom 2 ALM, "tlepe3 RoTopme nocTynaa Rncaopog Hog n36b1- 
Ta,THEIM gasaeHnem 0,42 amu. gam o6ecne -geHna npn6an3nTeasHo ognopogRora 
trona cRopocTeil HEICJEOpo,qa ego.nr, npo3parmoit Hameln," npnmeHankrch 
CeTHH. 

Hpn npoRegennn aRcnepnmemos c ropio'IIIM RP-1 B aTmoctDepe Hncaopoga 
Hanna roplowro Hogeentneaaacr, Ha Reap:term° HHT1=, aaTeM upo3pa,Tnati 
Ramepa npogynaaach B TerteHne 3,5 .442111, HOTOM °Ha ehnteparneaaacb 6e3 noToRa 
Rtacaopoga a Tegenne 0,5 mult H Ranee upoeognaocr, noitaatranne Rattan npn 
nomornn pa3paga HaTyntRn Tecaa. Ilpn aRcneptameifrax c rngpa3nnom n HecHm-
meTplunnam glIMeTEIJIITIgpa313HOM, nocRoabRy 1011.71H BTHX roptautx ncnapsuoTca 
6onee 6facTpo, ilem 'tartan ropmero RP-1, eHa -gaze HpoRognaacr, npogyeRa 
npo3parmoi Ramepm B TegeHne 2 AUK, a saTem Rattan Hogitenmeaaacs H nognat-
raaaca. Ilpo6m rasa, H3aTme 113 npoapammoit Hamepbr, noraontaaHcb B tgea03Hom 
pacTeope nliparaaaoaa a amaan3nposaancs. AHaan3m noHaaaan, =no ra3, oupy-
Rama:mil Renato B Ramepe B ycaomaax 011LITOB, npaRTImecHn neaReTcH ancrrAm 

Hncaopogom. 
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CD H r. 4. Ramenenne no spemenn iceagpaTa Auamexpa Hanes", roinosero 
RP-1, necimmerpasnoro Anmernannwannia a rligpaanna, ropauwx B WICTOM 

xacnopoge. 
1 — Heanotexpumnall ximerifampani; 2 — rffApaanxi; 3 — yrneBoAopoxioe 

ropzosee RP-1. 
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PE3YJIJTATM H ORCYHMEHHE 

Cleopocmu zopeitux 

Ogno H3 sagari gamioro accsegosamisi sisnagoca onpegenense OTHOCH-
MURES% citopocTeft ropeami Topmmero RP-1, necammeTparmoro gamemaragpa-
311Ha H Timpasinia. 3TH Tpri Tana Topsy:lax npegcrasmnoT COOTBOTOTBeHHO 
Hoe Topic:it:lee xis gItylCHOMIOHOHTHOTO TOHJIHBB, Topiaries co csa6mma csoft-
cTsama ynnrapnoro TOLIBHB9 H Toporiee C masa() BLIpaIRCHEILIMH csoilicTsama 

0 1,5 	2 0 	2,5 

Spennsi,ceir 

05 
	

1,0 3 0 
	

3,5 
	

90 

ito H r. 3. 143menenne no spemenn Knagpara Anamerpa xauem, ropiosero RP-1, 
necnnudeTpnsnoro Arnaernarngpaanna H rn,spasana, ropnrcpix B Boe,gyae. 

1 — ueenstrderpagamit AHMeTy1 .7/MAPa311H; 2 — rajzpaami; 8 — yrneBollopomme 
ropionee RP-1. 

ynaTapaoro Tonnasa. ,Ilamime no ropemno oganarimAx itaness 3TH% Tpex ropio- 
'MX npegcTasaessi Ha (Dar. 3 H 4. Ha (air. 3 upegcTassenki pesynsTaTm aitcne- 
pameaTos IIO ropeiano Hanes}, B soagyxe H Ha. clw. 4 — IIO ropemmo Hanes", 
B TIRCTOM mIc.110poge. Pe3yabTaTLI upegcTasserim B sage 3aBLICHMOCTH H3MelIeHRSI 
icsagpaTa gaameTpa Hansa OT BpeMeHli. Hog OTHOCHTeRIAILIMIL CROpOCTRAIR rope-
Hag Tpex ropiormix nogpaayMesaeTca pasnocTs spemeirm, neo6xogaman Ann 
ymerazienlla nnon:kaga nosepxmocTa (D 2) 'canna Ha onpegeneanyio senaniay. 
Ha pesysaTaTos 9TH% OHLITOB caegyer, ragpasaa ameeT 60nsmym cxopocm 
Topemia IIo cpasnemno c ropiorram RP-1 n HeciammerpirsaLim glitmenumukpa3H-
nom, H, csegosaTeamio, xamepm croparma, pa6oTaionnie Ha ragpaamie, moryT 
amen, meammylo npasegemiyio gnany L*. TlepTornia na icsagpaTintax H xpyai-
'tax, OTHOCHIBX%Ca K axcuepamenTam, o6o3aarimoT nog nomepa acnbrrama. 

&mange icoanenTparma micnopoga B oxpystaioniem rase Ea seinviasy 
exopocTa ropemia Ban Itamcgoro H3 Tpex ropiarnix npegcTasseno na (Dar. 5-7. 
Kan sagao, B Rancgom cay-riae pie/la-rim:ate cogepstamia micsopoga upasogirr 
x ysegaliemno caopocTa ropeinla, RoTopaii smpasiaeTca =maw:mem yrna 
;mimosa glutei, npe) cTassmomax rpaitmecicae 3aBHCHMOCTli. 3To ysempamme 
HBBReTC8 maa6onsmam gam cayrias RecammeTpHTlHoro gameTagragpasana. 

14 3.11(8.3 J 23 
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05 	1,0 	1,5 	2 0 
Bpemo,cex 

cp B r. 7. 13munme xoraterurpagml imenopoga B cacpymaxakeia epege 
as roperme Harreni, rliBpamnia. 

Kohcmaumai cnopocrrtu ucnapenua 

Ha OCHOBeHMH pe3yabTaTOB OHISTOB, apeacTaxaexamx rpacjargeexx ITpH 
MIAMI JIHHHHMH, BlaPTHCJIRTIHCb HOHCT3HTM CHOpOCTH Hcriaperam B upegaoaoate- 
Min, "'ITO intaxpaT axameTpa HaHJIH A0.11}Bell 113MeHHTLCH HO axaerfaomy 3exony 
B 3aBlICHMOCTH OT xpemexa. 3aa,Terma RoacTaTur cxopoem acllapexxx apaxe-
gem,' B Ta6a. 1. 

A6co7Acyrime saw:leans' HOECT3HT CHOpocni nenapeuxa, npaseaeuxue 
B Ta6JI. 1, 833HICHT OT eTenerai HOHBeHHIEH B oxpyatamgem rase B yeaoexax 
exenepameaTa. Ho3Tomy npli cpasnexxx 3xamermiii HOHCT3HT, upmeegemmix 
B Ta6a. 1, JIM earlaa axeTpartoaxgrm MX It yeactexam xamep eroparma palter-
ELI% AeHraTeaea C BLICOICOft eTenexmo xoHBeITHBHOCTH aeo6xo nMo HMeTb yBe-
peHnOum B TOM, 'ITO 3TH yCJI0B1111 HOHBeHTHBHOCTH HBRHIOTCH OgIlHaHOBLIMH ATIA 

aux Tpex xecaegyemmx TOHJIHB. Tax naX ecTeeTeermaa HOHBeHHHH xapaxTepx-
ayeTca xpirrepaem rpacroe:pa,. TO arrarlem/a 3THX xpaTepaes BLMICReHM H 3:TH- 

130;451MR B Ta6JI. 2. 
14° 
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B. ropenue xeuanux paxemnbm monnue 

Ha amum Ta6n. 2 BRAID:), 4TO yea0B101 ROHBeRTIMHOCTII Ana Beek Tpex 
roprotmx wpm( H Te 11(e. Tax Ran yCJIOBILSI HOHBORTIMHOCTII own:mown:a .gan 
Ranenh Tpex roprognx, TO npeocTamoneTca ruirepecnmm cpannnTs 06mm:um 

Ta6nulfa 1 

CHOAHa aKenepiimenTanbesix amagenuil RoacTiarr exopomn 
ucnapemin K' (c,w 2/cex) Ana yrneBoAopomforo roplogero RP-1, 

HeclammeTpmmoro AmmeTnarligpamma H riApamina 
B no3gyxe H micaopolie 

Karina ropiosoro 
ORPTHialoataa 

cpeAa yrneaoAopoAHOe 
ropioRee RP-1 

HecHmereTro4mat1 
AlimeTHarimpa- 

011H 
rmApaatni 

Boagyx 
RHczopog 

0,0078 
0,011-0,015 

0,011 
0,030 

0,016 
0,035 

ceRyngrame pacxogm micoopoga, noTpe6onemme Raotomm 113 Tpex roproma, 
npn aagaRnom paamepe Kamm (0,15 ca). 3nagenno o&Leivnnox pacxogon BLPIHC- 
aeam no cexyugmom pacxojat roplo -,rero H HO cTexiIoMeTpnn pearawn ropeunn 

npnaegeum B Ta6n. 2. 

Ta6Auzia 2 
311aqemma KpaTepun Fpacrocpa H ofteambre ce3yaginge paexogm 

icitenopcma up! ropemau Kamm, pmamerpont 0,15 c.n 
yrnertoAopognoro ropicntero RP-1, ErecummeTpaReoro 

gamemarligpa3033 a r3gpa3Uua B 33enopoAe 

Hanna ropicriero lipwrepnil 
Ppacrocim 

PacicoA KscaopoAa 
cm.3 /cm 

YrneBoAkopoxwe roplogee RP-1 1330 2,29 
HeciimmeTpsgmail AameTanrEtg-

pa3H3 	  1490 3,16 
l'impa33:3 	  1380 2,20 

Reit mepe goo caygan pacemaTpxnaemmx axcnepnmenTon cenywmuoit pacxog 
ropxygnx HpH6JIH3HTeJILHO ognnaxon. 3TO nonontenne yRaaronaeT, 'ITO no }Taft-- 

H3 aRannaa Ta6n. 2 caegyeT, Imo cexyagnmir pacxog xnenopoga Ann Tpex 

xncoopoga onpegeogeT cxopocm roper:m Raman B oTnocnTeasno nenoganocuoii 
cpege. 3To upegn000ntenne, Bepowrno, oTRpErnaeT noogoTnopnoe nooe gerTenb- 
HOCTH gaff gansHefunn liccnegonarnil, HO H came SICHO, 'ITO BO3M0NCHOCTI3 CPO-
pain's' up' orpammennom 1C0.111PleCTB13 Rncoopoxka ne 113MeHHOT OTHOCHTOJILHLIO 
BejIFIRMHLI cxopocTeft ropenna Tpex paccmarpnBaemmx roproinix, econ TOJIbRO 
3TH 3110,40HHH cparninnaroTca "[pH nogo6nmx ROHBeRTHBHbIX yCJIOBIEHX. 

lieHOCpeACTBeHHOO HCHOJIb30BaHHe ROHCTaRT CROpOCTH ncnapenno B Teopnn 
ropernm Tpe6yeT 3HaHHH na7neotargeg HaBHCHMOCTH namenennn pa3mepon Ronan 
OT spemenn H COOTB0TCTBylOIRMIC HOHCTaHT cRopocTn ncnapesno. 3Rcnepumen-
Tansmom nyTem noRaaano, 11TO Ana carran ropennn Ronan ropmero gaff gsyx-
Romnonemnoro TOHJIHBa nameReRne gnameTpa Ronan no spemenn nmpantaeTcn 
ypanneunem 

d2 = 	 (1)  

Plcciteaoeanue eopenua oOultonnbtx nanenb ooponeeo RP-1 	 213 

3naiiemlia K' moryT 611Tb Brolincoenm [18-20] licxogn na yuporgeonorl 
TeopeTrirecRoft mogenn ropennn, B RoTopaz npinnuo, •TO Hamm atngRoro row-
Irero cropaeT B nenoganomoff cpege ORHCJIHT0JIH. Cnopocm ncnapennn coe-
gonaTeamro, cRopocTr" roperHn Raman onpegeoarowa yCJI0BH113/1H Tennonepegmt 
x xanne OT cnmMeTpx'IHOro Opepngemoro cDponTa naaMeHH, pacnonomennoro 
as trexoTopom paCCTORH1111 OT 

111Hpono nonaaana upnmeRnmocTr" ypanneann (1) goo nponecca ropeann B B03-  
Ayxe H Bncoopoge yroenogop000n, KOT011bIe FIBJIHIOTCH l'OplOtIIIMII A1111 gnyxxom-
II0HeHTHOr0 TOIIJIHBa. HmeeTcx nexcTopoe COMHOHHe 0 npnmennmocTn aToro aaxona 
Ana corran ropenno B oxnc,onTeannoft cpege Rane.on roprowro, o6aagarornero 
CsOitemamal sawrapaoro TOHJIHBa. TeOpeTIPleCRH nonaaano [23-251, 4TO Ana 
Raneob rligpaanna, roporknx TOJIbRO B HX CO6CTBOHHISX npogyrrax, namenenne 
gnameTpa Harlon no BpeMeHH onpegenneTcn ypannennem 

d=:do —K"t. 	 (2) 

3T0 ypannenne cnpaneganno Ana Dux Raneab, xpome meoloraffunnx (d < 
< 70 .40c). B OTHOIIIeHHH ropernta rngpaarma B oxnconTenbnorr cpege ace erne 
ocTaerca OTRIMITLIM BOIIpOC, npannanno J111 OHHCLIBalOT ypannerinn (1) non (2) 
nameRenne gnameTpa Harlan no spemenn H , CoeJonaTenbuO, cripartegonsocTh 
npnmenennn cnaxennii ROHCTaHT CROpOCTH Ilcuapemoi (K'11.311 K"). 3ToT Boupoc 
o6cyntgaeTcn 6oaee noon° B nocnegnem paagene garmoil pa6oTm. 

HefICHOCTI3 B Bonpoce o HpHMelIHMOCTII 3aBHCHMOCTH d2  OT t Ana Ranenb 
ropragero CO CBOACTBaM11 yunTapnoro TOHJIHBa He ynagToniaeT xwaecTriennoro 
cpaanernm, noorrennoro 113 rpasjoutort cDHP. 3-7. 1103aBHCHMO OT BHAa ypaB-

HOHHH H3 3THX gaHHISX caegyeT, 4TO CROpOCTb ropenna H ROHCTaHTLI cRopocTn 
ncnapennn ynearqnsaroTca, a HpOikOJIHMTeAbHOCTI, cymecTsoBaRna Ronan 
ymemAnaeTca gas{ nccnegonammix roprognx B caegyrorkeii nocaegocaTeonnocTn: 
roprogee RP-1, necnmmeTprunnair gl4MenlarliApa311H H PHApaalia (B gnanaaone 
paamepon Raneon, paccmoTpernmix B aTOM necze)onamm). 3Eanne npannosnoro 
aaxona namenenna gnameTpa Kamm IIo spemenn Reo6xognmo B TOM coprae, 
Rorga npnaegernime peayanTaTm 6ygyT aRcTpanonnponaTbca gag Raneon (min" 
mamensooro paamepa. 

06ufue actmeualturs 

1)(norpaofpnll ropeann yrnenogopognoro roprogero RP-1 H rngpaanna 
B raaoo6paanom Rncoopoge (CM. cfmr. 2) yxamtharoT Ha Re6o.imonyro rpyineang-
H0C11, xanens B nponecce ropenno. 3To nanenne oco6eram aamenro npn Pope-
HRH Raman roprogero RP-1 B coagyxe H B Rucoopoge; B na ,raae ropennn rpyine-
BuguocTr, Ronan ampancena cnonnee, HO HO Mepe croparnur Kamm CTaHOBHTCH 
no=mn ccDepngecRoft. 

B nponecce ropeunn Ranenr" RP-1 Taxace Ra6JrogauHcb peaxo Brapamename 
Roae6aRno meow paann‘urhurn aaannconganr"Rumn 4)opmamn Ranenr". Ha ekkir. 8 
noRaaaRis H3M0HOHIIH oTnomennn onameTpa Raman n ee ganne goo corm' rope-
HRH ropmero RP-1 B Rncoopoge. Ha Oar. 8 Jurgen aaTyxarorgnit xapaxTep 3THX 

ROJI06aHHil HO Mepe pa3131113151 nponecca ropenna. Ho aToft nprmule, no-anpnmo-
my, RoRcTanTm cRopocTn ncnapernin Ranear, roprarrero RP-1 nygnie onpegennTs 
HO ROH04HOMy aTany ropennn. 

TpyinenngnocTr" 4)opmro RaIIIIH H ROJI06aHHH OTHOHIeHHH DIL y rieclimmeT-
pnrrnoro gnmeTnorngpaanna H rngpaanlla BmpanteRm 6o.nee coa6o. OgnaRo 
na R01104HOM axane POpOHHH, C yneargeRnem CROpOCTH ropeHHa, Ramon rngpa-
31111a nmeeT TOHJA0HIP110 B1103aIIHO ITHEIHMaTb 3JIJIIIIICOHIcaJIbHy10 d'popmy. 3T0 
nazenne SIBJIlleTCH norm He06141CHI4MbIM. 

B oftem copme iniagane ace Rprinme nmeroT manyro KpyTHaHy. 3T0 game-
Hire npnnncianaeTca TennooTga4e B Rnapnenyro HIM H BOBHyTpb RaHJIH B neprinA 
ee nocnoamenerom (T. e. B nepllog, npegurecTsyrolurnii ycTarionnaniemyca npo- 
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214 	 B. ropersue 21CU8XUX prucemnbix monAue 

geccy). HHHOEMeHHH, perHcTpHposagruHe npogecc ropeHHH, He pacnnuTppowa-
HanHcb, xorga gHameTp Hamm npH6aHntancH K Afiamexpy xnapitesoit WITH, Tax 
xax Hallam B BTOT MOMeHT HHeIR TeHgeHglno K Hommel:ago (flopmm. 

Ha (DoTorpa(InRi xannli roplogero RP-1, npencTaenenHoit Ha ())Hr. 2, monmo 
3aMeTHTb HHTepecHme OCO6eHHOCTII. HnaMB 11BAHOTCH coleHL Hpraim HcaegcTsHe 
o6paaoBaHHH yrnepoga; no nosepxHocTH Kamm B npogecce ropeHHH gBEVRyTCH 

2,0 

r. 8. 143mexame omoutexxx gaxam x xxameTpy uo BpeMeHH ropexxx Tauxquiax Hamm. 
roplosero RP-1 B xxcnopoxe. 06paigaeT as ce6x rammanue xone6axxe cloopmai Kamm mexely 

pa3mmaamx annuncoxAaaLummx cpopmanna. 
— npH6mDiceimax ora6alonlaa Koae6aaaa cpopnaa. 

<COJIHetlEILIe IIIITHah. 9TH MITIM, HecOmneHHO, FIBJI$IIOTCH yrnepogHcmgca 11 B03- 
HincaloT HcnegcTelle HOHBeHT103111,1% HOTOHOB. 06paaoearme yraepoga npoHcxo-
gHT Bc.negcnme pacrgennerma yrneHogopogos B npegnaamennoi aoae. Temne-
paTypa noHepxHocTH xannH ropioero RP-1 monteT gocTnraTI, axon, Temnepa-
Typia 4no moxpomy TepmomeTpp 180 = 260° C, HoTopaa HBngeTCH CJIHMHOM 
HIMH011 gJIH Toro, qTo6b1 morno Hp0HCX0MITb o6pa3osaHae yrnepoga B HMAHOff 
44m3e. TaRMM o6pa3oM, oTnomenHe Ha nosepxHocTH Kamm npegnononcHTenbHo 
BIS3bIBaeTcH gxpxyruumeit. 

Horne gnameTp xarum npH6nHameTcH x Hymo, Hayrzeponternme ocrpowtH 
CJIHIMIOTCH H nonyqaeTcH cnexamle yraH. TaKHM o6pa3om, B npogymax Bax.no-
na paxeTHoro geHraTenH NoncctT IlpHUTCTBOBaTb THepgbdi yrnepog. 

()peon nnamenn, oxpyKtalorgag xaIIRIQ HecHmNeTplitTHoro gameTHarHgpa-
3HHa, ropHrgymx latcnopoge, no cylgecTxy, HemIgHm,B TO HpemH Rex °peon rm-
mum rHgpa3Haa egsa. HHgeH (cm. cl)Hr. 2). BHAHMLIii opeon nnameHH rligpamma, 
BO3MWKHO, HBRIMTCH pe3yasTaTom cropaHHH Hecxonmulx gecHmix gonek npo-
gema aHHaHna, cogepntantero yrnepog, npnmecs HoToporo ()Una° HaxogHTcH 
B rHgpaanHe. XOTH HecHmmerpusumil glimenfarxgpanui cogepnun 60nsraoe 
HOJIHMeCTBO yrnepoga (-40%), ogilaxo opeon ero nnameHH He CBeTHTCH. 9TO 

Hecnedoeanue eopertu.s 0aUF40.001X xane.o.b eoponeeo  RP-1 	 215 

BO3MMICHO HOTOMy, 'ITO He Hp0HCXMIHT o6pa3oHaHHH yrnepoga, nocxonsxy 
HecHmmeTpinnuit AllmeTriantApaemi HmeeT GMBH C.— N H He Hmeer CB$I3R 
C—C. H3 aHanH3a npogyxTon TepmHtlecxoro pa3nonceHHH HecHmmeTpH4Horo 
gumeTHarHgpamma cnegyeT, 4TO yrnepog HaxogHTcH nH6o B Huge meTana, ax6o 
B Bilge gHanHcroro Hogopoga. CornacHo pacnpocTpaneHHoi Teoram o6paaosa-
HRH yrzepoga, caegyeT, 'ITO 113 yrnexogopogos, nonsepraemmx nHponH3Y, 
B HoHe‘mom c=ieTe nonyqaeTcH ageTHneH, HoToprait pa3naraeTcH Ha yrnepog 
• BoAopog. Tax Rai( HR HecHmmeTpErIHbaii AHmemarimpantx, HR npogyxna 
ero paanomeHHH He HmeloT cemert C — C, TO o6pa3oHaHHe ageTnneHa He monceT 
n erxo OCylEkeCTBHTLCH. BLIJI0 61,1 HHTepecHo npoeepHTh 3TH HOCTyHaTI1 HOCPeA-

CTBOM H3y'IeHHH ropeHHH xaneab MeTHJI- H 3THJIaMHHOB. 

AAHHLIX 

PeaynbTaTbi BISHOJIHCHIM xpantoti axcuepnmenTansHort nporpammis, npH-
Begu:me B 3TOR pa6oTe, n03Bon5loT cgenaTs BbIBOg , iITO rngpa3HH HmeeT 60ni-
n:iv° cxopocTL ropeHHH, qeM roploqee RP-1 HJIH HecHmmeTpHrugat gEndenlargjk-
pa3HH, H 'ITO yeenHrieHEte xongeHTpaHHH xHcnopoga B cpege, oxpyntaxeneli 
ropHrgylo IMMO, yeenammaeT CHOpOCTb ropermx ecex Tpex roplogitx. 

Bonee nogpo6Hoe xonwiecimeHHoe cpasHeaHe HRH paaexTHe ypaexemtil 
Tp151 HOJIHMeCTBOHH0f1 01MHICH cxopocTeil ropemaa H Hp0A0JIHMTeHbHOCTH cylge-
cTHoBaHHH xanenb gpyrilx pa3mepos, HentenH Hccnegoeannue B nog pa6oTe, 
Tpe6yeT 6onee ray6oRkix 3HanHil 33MICHMOCTH nemexexxx gilameTpa Kam= OT 

BpeMeHH, -gem Te, xoTopme momio nonygHTL Ha OCHOBaFIMI nonygeamax gaeamx. 
CooTBeTcutylogkee Teopenplecaoe ypaitHeHne monceT 6bITb yeTaHosneHo 

nocpegcTeom H3rieHHH BJIHHICHH c(Depxqecxoii ckuomeTpHH ropmgei xannH Ha 
upogeccia impel:tom MOMEIO noxa3aTb, 'ITO. H3mellealle gaamerpa Hanna no 
BpeMeHH 3BBHCHT OT oTHonieHHH gHameTpa cjaponTa nnameHH ropHrgeft xannH 
• ee gHamerpy. ECJIH 3TO oniomemae upH6nuntaeTcH K examine, TO nponeccm 
Tenno- H maccoo6mena He 3aBHCHT OT HpHBH3HIA nortepxHocru Hamm H cDporrra 
nnamexe a CHOpOCTb ropeHHH Kamm nponoprgioHanaHa o6ILJei nosepxHocTH. 
B DTOM cnyclae H3meHeane gilameTpa Kamm no BpeMeHa onHcathaeTcH ypaene-
HHem (2). ECJIH oTHomenue gHameTpa cl)poRTa nnameHH x gHameTpy Kamm 
BeHHHO, TO HpHBH3Ha CHCTeMES BallaeT Ha nponeccm TeIIno-a maccoo6meHa H H3Me-

-mime gliameTpa ropsinkeit HELIUM OHHCESBaeTCH ypaeHeHnem (1). Tax xax gHameTp 
tivollTa nnameHH goanten KMeTb xollesnylo BeaHrIHHy npH npH6nHa(eram gHa-
meTpa Kamm x. Emu), TO gym xantgoro roplo4ero gagmen cyrgecT3oHaTs sexo-
Topmit pa3mep Henan, menee RoToporo oTHomenne gHameTpa cDpoHra ruramega 

AxameTpy Hamm HBJIHeTCH gOCTaTOSHO 60JIbBIHM, ypasHeime (1) 6ia.no 
cnpasegnHao. 

HpHHegernme coo6panteHHH He 3aBHCHT OT roplo'Iero. OgHaxo o6mHpHale 
excneplimeHTansmile HccnegoBaHHH TOpIOM11% HJI51 geyxxomr[oxennioro' Tommea 
ricata3anx, 'ITO gJI51 3TH% cncTem oTHonieHlie AHamerpoe merge 6onsmoe Heaa-

BHCHMO OT pa3mepoe Kamm. H, caegoeaTeabHo, cnpariegnHeo ypaHneHHe .  (1). 
Tatum o6paaom, H3 rpa.41H4ecxnx aaelicHmocTeli d2  OT t, nonyqemmix gas{ ropio-
gero RP-1 B gnana3oHe pX3mepoe xanenb, paccmoTpearnax B prat pa6oTe 
(>1000 xx), cnegyloT Taime aHa'IeHR$I HOHCTaHTIA CHOpOCTII HcnapeHHH, OTHO-

CHTeHbH0 HOTOpM% MOHIHO HpHHITTb gonyinemae, OHTI ocTallyTcH HOCTOHH-

IIMMEI npaRTH-geotH B RF060g 3xcnepHmeHTHpyemoia 06HaCTH. 9TH 3HaMeHM1 

BOHCTaHT CHOpOCTH acnapennn 6ygyT xagecTeeHHo npaszamnamH Taxace gRn 
Amanasoxa paamepoe Hauenb, umeicogero mecTo B pea.11imax paxembur geura-
Tengx (<100 .700. 

OgHaHo monmo nonaraTL, 'ITO mexaHH3m ropeHHE B OHHCJIHTeHbH0ff cpege 
xaeenb roplogHx, 06nagaionglx CB0fICTBaMH ygmapHoro TOHJIHBH, TaIMX, Kai{ 
mecElmmeTparmiii glimeTxgrxgpaella a rligpaann, aMeeT conepmenno gpyroil 
xapaxTep H 'ITO Hmeogi.a, cgenaHHue AIM Tamax roplormx, moryT 6bITb Heupume- 
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216 	 B. ropenue oicuanux panemutnx monnue 

HHMEI gaff gaymcomuoaeHTHoro Tonarnia. Tax Kau MOTOJAOM nouaeuutaamm 
Ranenb, HpHMBHFIBILIHMCH B 3TOM HCCHBA0BaHHH, TpygHo noriyariTs Hamm paa-
MepoM meHee 1000 .40C, TO Heo6xogHmo (gag HecrimmeTpnaHoro uHmeTHarHupa-
am:La H rmipaaHHa) 6onee Ta,1110 oupeueasTb gpyrHmH meTouamH aaItOH Hame-
Hemm OTHOCHTenbH0 gHameTpa HRH H3meHeHHH uHameTpa Hamm no apeman'. 
3TO Heo6xammo Thafi Toro, rro6u BLPIHC.THITb 3}1WleHHH HOHCTaHT HcnapeHMa 
3TH% ropmallx, HOTOphIO 6hINH 6FI HOJIHIleCTBOHHO npaoHnimoimil upH aucTpa-
noaHHHH uo mo6buc meaaemmx pa3mepoo Haneab B o6aacTH meHee 100 ma. Taimm 
o6pa3oM, OCHH nogo3peHaeTcH cymecTaoHamie umaxTemmoro paampum B mexa-
HH3MaX npouecca ropemm 'canon'', TO HOHCTaHTLI cHopocTH Hcnapemm, BLPIHC -
zeHame Ha OCHOBaHEEH pe3yasTaTOB HccnegoBaHmi cropanmi HOXY,BeHleHELIX 
Haneab 6oamumx paamepoa no ypaaHeamo (1), gonmum HpHMOMIT13CH nsH1a mu{ 
imaecniamoil ogerum, noxa He 6yuyT upoHeueHm uaabHettume Hccaeuoaamm 
3THX ropmagx. 

ropeane Kaneab ropmaero, o6aaga1orgero cooficTaamli ymaTapHoro Tonamia 
B cpege, B xoTopoil OTCyTCTByeT OHHCHFITeHb, HmeeT OTHIP1HbIll mexammm OT rope-
HMI Harlem" Hag ABTCHOMILOHeHTHOTO TOIMHBa. rOpell110 OAHHO ,IHOil Hamm 
ropmaero, o6aagmomero CBolicTsamH yrmTapHoro TOHJIHBa, nouo6Ho ropeamo 
npegaapHTealmo cmemammuc ra3oH, B To 'mewl "mit ropemie oulumaHoti Hamm 
ropmaero XJ131 usyxiimmoHeHTHoro TOHJIHBa B oimenineabnort cpege HpHBOJAHT 
K umf4yartomiomy rmayearr. Taxim o6pa3oM, moacHo npearroaosimm, ‘1TO rope-
rle Halt1111 ropmero, o6aauammero cHoficTuamH ymiTapHoro Tonamm, He 6rieT 
upoHcxounTb coraacHo yme xopomo paapa6oTaHHoit TeopHH roperum roplo'mx 
g.11H ABTEKomnoHeirrHoro Tonamia. TeopHH ropeaHH Harrenb rruipa3HHa, o6na-
Amager° caoftcniamli ymnapHoro TOHJIHBa (B cpege TWILHO upouyaToa ero pan- 
aomeHHH), noxammaer, 'WO g)poHT naamemi gonmeH 6arrb pacnoaomeH 6nHote 
H nosepxHocTH HaHHH, aem B cayaae ropenmi ropmaero uasi uByX1COMBOHEIHTHOr0 
TOHJIHBa. 3TO nonomemie COOTBOTCTByeT 3axoHy HaM9119HHH MfameTpa Hamm 
rmipamma OT BpeMeHH, ampameHHomy ypaaaeHHeM (2) xis{ Bcex cayaoeo, HCHRIO-
'gall °awn" maame paamepm xaneab [23-25]. 

HexoTopme goica3areaocnia oTarmaa mexarmama ropeHmi Hamm rnapa-
amia B micaopoge MO HHO HaliTH B Heuamio uposeuemmix TeopeTHaecmix pac-
aeTax K' [5], NOTopme pacupocTpanema Ha ropemie ammHalta, rugpa3HHa H ren-
Tana B ra3oo6pa3Hom micaopoue. PeaynsTaTot 9TH% pacaeToo nposepeam mccue-
pHmeaTaabHo Ha pmieTHom umaraTene c aural 90 K8 [6] H ygormeTaopHTeasno 
uouniepummicb gaa ocex carmea, 3a Hummuamem rHupaamia. Bearrarma 
HOTTA cropamm, noayaeHami mccilepHmeHTammo unH nuipannia, am3aaacb. 
maw-rearm° Hume pacaeTHofi. HocRommy aTa aHommum 6maa o6micHeaa B03- 

 MOMH13111 paaaomeHHem B HalJ{aO1 (Due, HO-BHAHMOMy, 6oaee noramio npegno-
nOHCHTb, 'TO amartcaemie HOHCTaHT caopocTii lcnapemm rHupa3HHa HO H.11aCCH -
qecHomy meTouy (upHmemmi 3aBHCHMOCTb OT D 2 ) smaneTcH Hamm:mammal H upH-
BOMIT K 01HH6OrIELIM peayJIbTaTaM. 

Aar' cayriaH ropeHHH xaneas ropmaero, o6aagammero cooficTHamH yruiTap- 
nor° Tom-num, B oxHcanTemmoia cpege He HmeeTcH mccueplimarraamtmx umnimx 
BR no Hearramiam OTHoIHeruJ J(Hamerpa cppoHTa naamemi K gHameTpy HarraH, 
RH Hcc.negosaamli c gOCTaT0r1H0 umpoimm gilana3oHom pa3mepos Hosea'b. Ami- 
able 3TO ir pa6OTI,I BbrIIwmeabi 'nuns B ymcom uHanaaone pa3MepoB Harlem", npri- 
aem pa3mepm Harlem" SIBHHHHCb 6onsniHmH. BcaeacTime nor° He morno 6brrb. 
cgeaauo HHHaH11% BL1B0)10B, xacalcuanxeri HCTIIHHOr0 H3meHeHHH uHameTpa Hamm 
no Hpememi. HaupHmep, pe3yaoTaTm 3TOil pa6orm unH capiasi rHupaama H He- 
mimmeTpHaaoro unmeTHarllupamme uepecTpoeHm Ha (lmr. 9 R 10 B upeunoaome- 

H3MeHHHHH ,IkHameTpa OT apememi B nepaok cTenum. Hprimme JIHHHR, upeg- 
cTaKamoume aTy 3aBHCHMOCTb, MOHMO CpaBHILTI, C rpaclaraecimmil 3aBHCHMOCTHMH, 
npeacTaBaeHaNmH Ha ())Hr. 3 H 4. 3T0 cpaHneHHe noxamumeT, ‘1TO F13 o6oHx-rpa- 
clumos MOHU10 1107131,HITb oumialloao xoporarte 3aBHCHMOCTH, onHcbramonme cro- 
paaHe Haueam upH ATOM HenosH mmaaTb, ima' 3aBlICHMOCTb KITH xaKaH 
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ct, B r. 9. Hamel:refute ao Bpemean jommeTpa nanear, Recnmmorrptmoro 
gnmernarippamina a rinkpaanna, ropsonllx B BoBnyxe. 

HORCTaRTIA cicopocTu mcnapetnin: ruxtpaum - 0,046 cmicex; HecHatmerrpimmili 
Anmen[nrwApaskar -0,040 cmIcen. 
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(1)  H 1'. 10. Hamel:mune no Bpemean gnalteTpa nanens neonineTpmnioro 
niuktexlinrimpannla n rnnpaanna, ropyrunix B Knenopone. 

RoacTurral cuopocTT4 acnapealm: rimpaamt - 0,101 cm/cex; aecumbfeTpxlimit 
gamentarigkpaum 	cm/cex. 
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4:11  H r. 11. [Pacoima caopocn. ropeana Rauear. rimpaamaa B 3aBHCHMOCTH 
OT ,paamepoB RaHAR (Poccep [26]). 

I — 'mama, nwanannoe pasnonlennem rnnpaanna, B oxxcanTensnoe nnanui (B omen 
20% xnenopona n 80% aaoTa); 2 — nnamn, smanannoe paanonieuxem rnnpaanua 

(n cmeen 10% nncnopona H 90% aaoTa). 
Cnnonnme mount nocTpoetug no peayabTaTax excnepnmenTon, nynnTnpinge — B pe-

aynwaTe ancTpanonng3n3 ancnepramenTanbamx naHmax B caynae ropeuxa B moon o 20% xxcnopona non norryntennx, 'gm cicopocm ropernin nonmo nponopnnonantaa 

	

nnanpary nnameTpa Raman 	nnameTpa nanan, eTpemnr(eroca x trynio). 
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218 	 B. ropenue oseu8xux paxemnbtx monnue 

HOHCTaHTa CHOpOCTH HcHapeHHH HBILHOTCH HpaHnammil upH DlicrparcoasnAHR go 
Hamar, pa3MepoM meHee 100 .3ta, HpegcTaHamorgHx upauTHAlecimii HHTepec. 

CynlecTsyloT HexoTopise goxa3aTeabcnia TO10, 4TO Hanna rHapa3Haa, 
ropHinaa B oancaliTeasHoii cpege, HmeeT gsa poRTa naamenH: cDpoHT HaameHH, 
o6ycaonaeHmatt paaaonteHllem rHapanma H pacuoaomemum 13HyTpn ginlod'py-
3HonHoro cDponTa naameHH HpogyxTos paaaomeHHH rngpa38Ha, ropsngnx 
B Ellcaopoge oxpyatalorgeri cpegu. HpH nccaegoaarom ropeHHH rHgpamana 

Ha ccDepe 113 nopucToct ORHCH aRIOMIIHRA HpH paaawimoct KoHgenTpagHH BHCRO-
poga Poccep [26] Ha6alogaa HommenHe onHcaHTeabHoro Haamerm Boxpyr Haa-
meHH, BLI3BaRHOTO Tepmlitiecimm paaaomenHem rHgpa3HHa, upH HoHgeHTpanall 
RHcaopoga Hecitoamo 6oaee 10%. 11pH noHgeHTpannH Elicaopoga H oxpyatalo-
inem ra3e HpHmepHo 20% ORHCJIHMILHOO mums' CTaHOBHROCb gommrimpyxagmm 
H cxpbnitaao naamH, Hb13BaHHoe pa3aonteHHem. Tax Halt nacToHnrcee HccaegoBa-
HHe HposegeHo c ropeHHem xaneab B Ho3gyxe H mmegopoge, TO Ha cboTorpadnul, 
HpHnegeHHoll Ha 43Hr. 2, HeT Haamerm, amaaammoro paaacomemmem rugpaamma. 

Hccne0oeanue eapenun o8unannbtx nanenb eoponeeo RP- 1 	 219  

Aammie HccaegoBaHHik Poccepa, Ho-HHAHmomy, oTpantaloT nepexog OT 

ORHOKOMHOHOHTH010 ropeHHH x gByXKOM11011eHTHOMy ropemno upH yHeakmeHau 
moagemTpagiaTi mlicaopoga (41r, 11). ropemme nagpaamma B cpeje c 10% -mai 
cogepataHaem itHcaopoga, no-HHgRmomy, onHcmHaercH ypaHHeRaem (2) Ho seem 
HccaegonaHHom gHana3oHe pa3mepos xanens, B To Hpems1 Ran gaHHhie Ho rope-
Hrao Harlem, B cpege c 20%-Hhua cogepacammem ItHcaopoga 6oamne cooTHeTeTspoT 
ypamaelano (1), onHciataion;emy 113MeHORHO gHameTpa naneab no HpemeHH. 
Aamme axcHepHmeaToB Poccepa B HexoTopoil cTeneHH HBRAIOTCH CHOpHISMH 

HcaegcTsHe HeaHaHHH naTaaHumecnoro xamunaa c(Dephi H3 OHHCH aRIOMHH101 

Ha pa3aoniefme ropHiero mcmgmoro rHapaunia. Tem He meHee HpH6anaceunme 
pacrieTH noxa3mBaioT, 11TO yHeaHlenHe otopocTH paaaonceHHH raaoo6paaHoro 
rHgpaaHrra upH HoHHaeram onHcaHTeatmoro naameHn RBRHOTCH 6oaee nem 
g ocTaTognial, aTo61.1 moggepaunian,  rigamm, amasammoe paagoacemmem rHapa-
311Ha, HHyTpH OHHCRIITORBH010 Haamenn H TeM camum B1,1311BaTb ) ayxcxyneH-
-samizi npoHecc ropenlig Hamm, na6alogainnHitcH PoccepoM. 

ECRU npmaegemauft mexammam roperimm Kamm:. riagpaamma CMITaTb cripa-
Begin:11MM, TO <qketicTHHTeasnoeD oTHomeHHe gnameTpa ())pollTa HaameHH x gua-
meTpy xanall 33BHCHT or oTHocHTemaoro KoangecTsa Telma, nepegaHaemoro 
xamne OT artyx naamen, H 6yger H3MORSITLCH B SaBHCHMOCTH OT KoHneHTpagHH 
xncaopoga B ompyacaloigem raae. Taxnm o6pa3om, RCTHHHaa aaimiciamocTL 
mamemeama gmameTpa Kamm WO BpeMeHH Tipm ropemmia roplormx, o6aagaiomnx 
cHoficTnamH yaHrapHoro TOHIMBa, B OHHCJIHTORBH011 cpege He yeTaHoHaeHa 
TO'LHO H RORCTaHTIS CROpOCTH HcnapenHH, Hbrincaemible coraacHo ypaHne-
MIMI (1) HRH (2), moryT IlpinleHHTLCR J11mb gaff xagecTsennoro cpasHeHHH. 
Pa3BIETHe TeopHH roperum Taxoro ranka Heo6xognato H meaaTeahHo ;Iasi 110B31- 

 maxam 11pOiecCOB, HpoTexaloumx B Eamepax cropaHHH paxeTarilx gitHraTeaeft, 
B KoToprax HpHmeHmoTcH roploque o6aagaionkne cHoficTHamH yHHTapHoro 

011JIHBa. 

BLIBOALI H PEKOMEHAAAIIII 

3T0 HccaegoBaHHe 61aao nposegeno C geablo axcnepHmenraabHoro onpege-
7ieH1131 HORCTBILT CHOpOCTH mcnapemma Tpex roplormx, HpegcTaHamonnlx HHTepec 
B HacTomnem H 6ygymem RAH HpHmenenHH B xamepax cropaHHH H raaoreHepaTo-
pax paneTraax ginatraTeneit. Pe3yaLTaTia mccgegoaamma, noayaemmme upm mpose-
geTimm 3TH% ancnepHmeHToH, moryT 6bITb HCRORBWOBallbl AR/1 na,lecTseHHoro cpart-
HeM1/1 cnopocTeit ropeHHH H RpORORMHTBIlbROCTH cymecTsonaHHH xaneab Tpex 
-roplarillx H gag oupegeaeHHH OTHOCHTeRbH010 3Ra'1OHH11 HpnBegeHHoii Jambs 
xamep cropamm paxeTHoro ganrareaH, Heo6xogumoro gaff HoaHoro cropaHHH 
TonaHHa. B cayaae lipmmememEm pe3y.7IbTaTOB HccaegonaHHH ggn 60Ree TOrlHOTO 

RoalrgecTHennoro cpaHnenn.H HRH nplimenemm xoncTanT cxopocTH HcHapernaH, 
n oarlemmax g.7111 HecHmmeTormoro glimeTHarHapaaHHa H, oco6erio, rngpa- 
311Ha, goanum co6al0gaThcH H3BeCTHaR OCTOpORWOCTb. aTO BEI3BaHO Tem; 'ITO 

TopenHe B oitHcauTenbuoti cpege Hamm, roplogero, o6aagalomero CBORCTBaMH 

yHHTapHoro TonaHHa, negocTaToquo H3rieno RH B OTHOMO111111 yeTaHOBJIBIBIR 

IICTHHH010 3axoHa H3MelleHHH gHameTpa Kamm. no HpemeHH, RH B oupegeaeHHH 
HOHCTaHT cuopocru HcnapenHH. 

Ha ocHoHanHH peayabTaTox nacTomnero Hcenegoeaansx moryT 6hrrs cge-
awn' caegyionnie 6eccuopnMe Hunogra: 

1. 11pH ropenHH Tpex Hccaegosamnax ropioamx Halt B Ho3gyxe, Tax H B ,111C-

TOM xlicaopoge °amyl° Blacoxylo cxopocm ropennH HmeeT rHgpaaHH, campo 
anaxylo — roplo,lee RP-1. 

2. YneangeHlle xongeraparcHH xncaopoga B ompymaxamem raae npmriogin 
yBeJIn'ienrno cmopocTri ropernam acex Tpex mccnegoaannbix roploamx, Hpinem 

naH6oaee naTeHcHHHo yHeamninmeTcH cxopocTs ropernm HecinameTpH‘moro 
RIIMeTHRIMRpamma. 
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220 	 B. ropenue oscuanux panemnbtx monnue 

3. Pe3yabTaTom gayx apHaegeaahlx BLIB0,1k0B HBBBOTCH CBegyloakee HOBO - ?mime. IlpH Hoge6amx yCBOBHHIE pacamaa H cmenuemla meaamee aHaqeaRe 
apHaegelmoil gnnabl L* Tpe6yercH y Hamep cropaaaa, pa6oralorglix Ha TOHJIHBe ragpaaaa Blicnopog, no cpaaaearao c TOHJIHBOH ropioqee RP-1 HBIOC allure- 
pog. Begarmaa L* Hamep cropaHnn, pa6oTaionkax as TOLUIHBO Hecammerprawii 
gameTHaragpanta Haw Hlicaopog, 6yger nMem npomemyTonaoe 3Haquale. 

Heo6xogume npoaecTH gaamiermiee oarierole, gro614 oancam nporkeccu 
roperam aaneab ropxorero, o6nagaiorgero caoilcmamn yaaTapaoro TonaHaa 
B OBHCAHTeBbH011 cpege; peaomeagyerca BTO HCCBE,,ROBBHHO IIpOBOgH .Tb B one- 
gporgax aallpaeaeHMIX: 

1. ilogreepageoae mogeno npogecca ropeoaa Kamm c «goyma naameaamo», 
a omega() llaama, amaeamme repmariecicam paaawaerraem ragpaaana, oaxogarca 
Bayrpa OBHC3IEITeBbH01. 0 BBBMeB31, o6ycaonaerloro cropanneM apogyHroa pas-
.goatealla B oRacairreae. 

2. 17thauonnealie HCTHHHOR 3aBHCHMOCTH H3MeHeHHH gnameTpa Haawn. 
Ho apemeall apH paaaxelaux aoHHeaTpalulax 0101CJIHTBBH B oxpyataloigeil cpege. 

3. Oupegeaemae HommecTseamax aaawaIrii HowTaw cHopecTH acnapealla. 
4. Hay ierme BO3MOBCHOCTH ropeHHH Hellenb B cpege c orpanspiertaami cogep-

maamem OKHCJIHTBBH. 

HaTeacHaaoe apameaerme Has( B HacTeamem, Talc H B 6ygyigem ropicrulx, 
o6aagalorgax CBOACTBBMH yauTapaoro Tommaa, B Hamepax cropaana paaeTamx 
gaHraTeaeli )1.7131 BBVEROAMOHBHTHEIX TOHBHB Tpe6yeT apHaero HarmHag ape-
gecca repeal's' Haneas aToro Lama. 
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PeaK4HPI AH6OpaHa C Kmcnopojciom 
npH B3pb1Be 14 B npeAB3pbumbix ycnomisix 

B. Bayap, M. roAdcmezilt, C. Yu6ep.tiett 

HccnegoBaHa peaxiqui mencay HHcaoponom B gH6opaHom B npegHaphunioil H B31:33THHOrr 
ofinacTicx B6H11311 HToporo HO TemnepaType H maw:warm 1331HABHOPO upegeaa. B nepHom meToge• 
HccaegoBaHHH B Hagamma perllwrpwropa peamnia irpHmeHHaocio iraMeneane nornoniernia 
HarpeHaemocc pearHpyioniert cmecn B niccppaHpacHoia ofinacrn. Bo wropom meToge HccaeHosacioaa 
B Hamuse peamcitoHnoro cocyga, cogepacancero gH6opall B inicaopog, irpHmeimaacc, Hameln., 
BLicioaReanan HOEHOOTLIO H3 cTeHaa. Kamepa Haigepannianacio itpic Temnepwrype peaannn 
aanannoe sperm' Han nosonitaaci. go Hapiasa, aaTeM peaHnica aamopancicHaaaci. norpynceincem 
Hamepiz B iICHAltati aaoT, HOWIE) Hero Hamepa HcicpmHanacio B coaepacHmoe Hamepia aHaaHaH-
posanocL. 

Elmo yeTaHoHneHo, ‘ITO rtpx BapBIBBO peaxicHH gH6oparc cicaHana pearBpyeT c Hiccao-
pogom c mageneHHem noicopoga. Bean Ha=mamma mom:a:roe wriconiegice HHcaopoga x nm6opany 
cocTartaHao 3/ 2  HRH meHee, TO Bea. Hogopog pcH6opaua oicancHanca B BRAE! H2. HpH Temuepa-
Typax H RflBJIeHKHX B63313H isapiaHnoro npenena nmeao mecTo megaemioe oicncaealle HH6opaHa, 
HaHanhicaa cHopocTio HoToporo Hmeaa cropsigoic 3/2110 OTHOIHOHHIO K Homieirrpagini gH6opaHa 
B He aaaHceaa oT Hourcempaninc HHcnopoga. 3BeprBH airrHaanHH, HmHzcaerniam Ha ocHoHamotH 
TexaepaTypnoro HoaclaDHIcHeaTa HaHam-moil cHopowric peaHHHH, cocraiunina 35 ?man Ha 1 mom. 
AH6opana. Bianco Hafineno, 4TO y icHan0p0g0-gH6opaHocuax cHcTem npH OTHOBTOEHHI OT 3 • 

go 1 ofinacTi, camouponaHoaLHoro Hapiaaa cipH 25° C HaxogHTcH no artaHeiecno o6niero Aasne-
aga 500 go 1050 .44,ss pm. cm., npmiem salmis Ha6inogaeTcH Hepea 5-15 mum nocae cicencH-
BaECEIFI. Biala BLIA0H0H HecTa6Haiaimil npomencyrosinaft npogyHT OHHCHeHHH H2B203 B 61SHO 
manoHaeno, 'ITO OH HgeHTHHeH npogyicry, o6paayangemycH npa occHcaeHum nenTa6opaHa-
lipegnonceir mexaHH3M peaHHHH, cooTHeTcTnylocRHA napameTpam garcHok peaHHIBI. 

BBEAEHBE 

B onpegeneHHoii o6aacTH TemnepaTyp H gaHnenaii cmecH gH6oparta c HHCHO-
pogom camonpoH3BOHLHO BOCHHameHHIOTC51. Ha OCHOBannn BLICOHoii 3H3oTep -
mmgnocTli pearugHH memgy gH6opaHom H RHcnopogom moHogo OatHHaTb, .4TO 
HaCTYHHT Tennorsoft B3pLIB npH HarpeHaHHH go HpHTHHecuori TemnepaTypm, npH 
xoTopoil CHOPOCTI, BLIAOHOHHH Tenaa B xoge pearagHH npenadineT CHOPOCTI, • 

pacceHHHH Telma aa cHeT TennonponogHocTH H KoHnexigHH. OgHarto Hccaegona-
HMT [1-8] noxaaanH, 'rro BapaIBHoe oxHcaeHHe g116opaHa upoHcxogHT ne Tax, 
a HO nenHomy mexarunamy, npH xoTopom nenHoit paarteTnaeromil B3p1,11{ monteT 
Ha6arogaTEcH Hance B HaoTepmirrecrmx yeROBEUIX [9]. YcTanonaeHo, napa-
meTpra naphonoro croparraH gH6opana Ho mnorHx OTHODIOHMIX nogo6Hra napa-
meTpam, Ha6aroganmHmcH npH OHHCHOHHH Hogopoga, cepoyrnepoga, cHaarta, 
meTarra II e;poccDrga [10]. Y gH6oparro-xHcaopognmx cmeceil B o6nacTH oft Hero, 

 annemin OT 5 go 50 .71 hi pm. cm. H npH TeamepaTypax memay 100 H 200°  C cynge-
CTBYTOT OTTIOTHHBO Hupanientare CHO,V101HHe B3p1IBHMO npegenm: nepshrri ape-
men npH 111131COM ganaeHrra, BTopoit upegen B Bilge nonyocTpona H TpeTHift — 

Bepxnef npegen. HafigeHo, 'ITO wropoR napanmoti npegen AHM13 cna6o aanHcHT 
OT gliameTpa B3PLIMMIX COCyJOB, H3TOTOBHOHEILIX H3 nllpereca, noxpramix npo-
gyxTamn peartnim H o6earamenmAx npH TemnepaTypax Immie 170° C H ganne-IIIIRIC meHee 10 -5xx pm. cm. IlpH ymeHimeHma gHameTpa peartngonHoro cocyga 
TpeTHR npegen cgaHrancH s cTopoHy 6oaee HH3HYIX TemnepaTyp. 11pH Hccne,go-
BaHHH 33.BHCHMOCTH BTOPOTO BalmiHnoro npegeaa OT oTHomeHHit B CMOCH gH6o- paHa H xHcnopoga 6Lrao Bakken°, Tro npH Hamenernm oTHomerum gH6opaaa 
• rcHcnopoga OT 1 : 1 no 1 : 4 TemnepaTypm n3pan3a CHRLHO ymeHhmaroTcH (oT 
188 go 148°  C npH o6Hgem Haarlem:HI 23 .ecat, pm. cm.). Ao6aBREI rearm, aproHa 
• aaoTa caa6o BJIHBIOT Ha TemnepaTypEr uToporo napmBHoro npegena. go6anne- 
Hee Bogopoga npH xonr(eHTparmax meHee 0,10 monHpHoii Aoan B cmech gH6o-paHa H HHcaopoga enema nommano, a go6annenHe Bogopoga npH 6onsmerl 
xoHneirrpaHHH nomimaao TemnepaTypm wroporo napmanoro npegeaa [5]. OHLITJA 
noxaaaaH, *ITO Ha BTOpOM Hapmnom npegene Hucaopog s 3/2 pa3a acInDexTitnnee 
gH6opana a peaRnmix o6phrna rJeneg. ,L[o6aaneHme anyoxHcH a3oTa CHRI3H0 
cnHameT TeMnepaTypy Baphiaa, ceacH6HaH3HpyeT peaxgHoHHyro cmecb npH 
KoHnenTpanimx oT 1,2 go 4,5% no o6Lemy, Ho xap6orrHa meneaa npH xoHgeH-
Tpar(HEx OH0.110 0,57% HO o6lbemy geitcmyeT Rag HHTH6HTOp [6]. gpyrne HccnegonaHHH OKHCHOHHH gH6opana nponogHnHch B naameHax 
[9-12] H BO napinax, rarraumpyemmx ncnpoft [13-15]. B naamenax gH6opa-
Ho-uponaHoranx cmeceil c noagyxom aa aoaog ropeHHE gH6opaHa cnegonana 
aoua conmecTHoro ropercHH gH6opaHa H yrnenogopoga. B 6oramrx cmecnx gH6o-
paH cropan paname nponaHa. 1-1pH napbmax gH6oparto-Boagymmax cmecell, 
6oramix An6opanom, B npogyxrax peaxgrtH 6rzan o6HapyateH moaexynHomil 
Bogopog. AH32113131 rams, oTo6paHHhix Ha choara nnameHH gH6opaHo-no3gym-
11131% cmecerer, nortaaanH, TITO B naamenax o6pa3yeTcH moaexyaHputaft Hogopog 
H nocnegyronwe peaxwm Bogopoga c o6paaonarraem Boma npoTexaroT caHm-
Rom megneHHo H He moryT aanepummacH B aoHe unameHH. 11pH cnexTpocxorame-
CKYIX Hccnegonammx nnameH gH6opaHo-Boagynamilx cmeceii 6MJIO oTmeHeno 
OTCYTCTBHOHOHOC OH. Ebrao ycTaHoanello, 'ITO criopocm pacnpocTpanemin naa-
mean gn6opano-B03,gynimax cmeceift ABAHOTCH HpeashrHairno 6oabmoti /I counts-- J-1Rn 2020 atIcen H iITO oHa Hecxornato cnHamercH npn upHmeHeroaH naaamoro 
no3gyxa. Bono Taxme o6HapymeHo, ‘ITO aTa cRopocm cfirmaeTcH go 945 oacex 
npH go6anneHHH 6emona B cmech, HA/elm:gyro onTHmaarAgoe oTHomeHHe gH6o-
paHa x Hoagyxy [14, 15]. 

Pa3armthre genraae mexanHamm peaxrpaii, HpIEBOHSHBXX x B3paIBHOMy OHHC -
.aemno cmeceft gH6oparra c KHcnopogom, upegnaranHcr, s pa6oTax [4, 12]. 3TH 
mexarmamm pa3arrHaroTcH ram:tau:NI o6paaoM pontdo B nkrx nepexHcert H aTomos 
xHcaopo,r(a. eleamtep H CTpoHr [16] namaH, 'ITO aTomm ralcaopoga pearnpyroT 
C gH6opanom C HamepicHori cxopocrmo H npegnommaH 'MR& mexaHrom peax-
ARIL B HacToHngeir pa6oTe HccaegoBanHcs pearalmr rogcnopoga c gH6opaHom 
B YCHOBHHX, 6J11431tH3C xo BTOp0My B3PLIBHOMY npegeny, npruHem oco6oe BHHM3-  Erne o6pargaaocs Ha HmxcHeHHe mexanHama pearugHH H HgeHTHotHHar(HH aram3- 
Hirx BergecTn, npHnHmarorrmx Flamm B npegn3punrunx peaxHHHx. 

MATEDIAjILI 14 METOMIRA IIPOBEAEHIM OflLITA 

An6opan. ,L(Ft6opan nonygancn nyTeM peannnn acJHpaTa TpextkopncToro 
6opa c nwriclanTomminft-rmnpnnom B cpege 3THHOBOTO acImpa [17]. An6opan 
agmnancn paaromcorT B sanyyme. Hacbanpacnbni menu nor:Tomei:um noxa3an 
Tonmco nonocizs gn6opana. 

lincaopon. linc.nopon, no:Ty-gem:mill no merogy JInnne (99,5%), onnmanen 
npH TeMlrepaType ncmmoro a3oTa II nonneprancn pa3ronne. Heiman 'rpm:, npo-
gynTa oT6pachmanacb, a cnegymman Tperb npn-meminach B onarrax. 

HncDpanpacnan cnenTpociconna. Illnpono upononnanch namepennn 
nohanpacHEIX cnexTp0B HOrrionkeHRH BenkecTB, Conepatanknx un0113Bonnue 
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171711c0eollHeIVIA 

Pa3pywalotaaricR 
nepeimpixa 

Brietanua Ottamemp 

cli) a r. 2. PeaRgsommni cocm Ha cTeRaa 
invoice gaff Rccaegoaarma peaagna /AR- 
6opaRa c Racaopogom H aarrammax co- 

cygax. 

6opa. H3mepeHHa HposOgliaHCI, Ha perHeTpHpyloakem HH4)paHpacHom cneHTpo-
meTpe HepHHH-3abmep, mogeas 21. Agcop6raomme Hamepu H3TOTOBIMINHCb Ha 
JiaTymt, HepacaseloakefiCTaall HRH CTOHJIHHHMX HH.HHHApOB H cHa6)Haalici. OH0111- 

HamH H3 HameHHoil COJIH. Itamepa H3 Hepataseloakerf cTaall HpumeHHaaca B Haae-
cTHe HmeoHoTemnepaTypHoro pealcTopa HRH HecaegoBaHHH OHHCaeHHH, gli6o-
paHa. OHa Hmeaa 3aeHTpHaecHylo cHcTemy Harpesa, BORTHab gaH HHoga ra3oH, 
MaHoMeTp H .1.10Bpi:my pia HiamopancHHaHHH, Halt HoHa3aHo Ha 4)Hr. 1. 

KucnopoOmbill 
&nom 

4t 1 upqmpentuanntail 
matiomemp 

Pmymmoni 
manoiviemp 

Xanufinsp 

flosyzuma 
C BUM- 

pammeaffuem 

OKHO U3 ximpucmozollampuR 

CI)a r. 1. HarpeaaemaR peaRgRomiaR Ramepa gaR namepeRnR noraotgeRRR 
nEnjwaxpacRoft o6aacnt upa peaxgnsix gR6opaga c Racaopogom. 

Ociamma Tpy6aa caeaaaa H3 EepmaBeioraa cTanm c py6aamott Ana aarpeBa H nolipmau 
H3ORHHHGHHIAM maTepaanom. 

Ilposegenne 011bITOB no oHHcaeHmo. Peamom uposogHageb B niapoamx 
cocygax gnameTpom •6,8 cat, cgeaanniax H3 micToro eTeHaa Hapen (4)Hr. 2). 
Hepeg naqaaom pa6oTTA cocyg npommaaacn, Jailcynnmagen H o6earaamHaacH 
B Tegenne 24 ‘cac npn TeMnepaType 110°  C n gannennn 10-5  mat pm. cm. CmecH 
gn6opana H imegopoga BBOAHNHCI, B cocyg riepea. 60xoBOfi HHog, eHa6aceHmati 
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aanopHsrm HpaHom, HoTopuii emann3aacH Arrefi3oHom N. Itaatmail coeyg cHa6- 
:Hes cT4Hgagramm HoHHaecHHm coegHHeHHem, oTgeaemmna OT 6aaaoHa paapy-
malorgerica HepemmaHoii. 3T0 coegHnenHe cayatuao gag ygaaeHHH rams 

H3 
cocyga Hocae oHorraaHHH peaHHHH. PeamknoHHaH cmeca Hoene HnegeHHH B cosy) 
3amopaamaaaer, •HyTem oxaa)HgeHHH 3aHoaHeEmoro cocyga B aurgHom aaoTe. 
Hoene aroro EinycHHoli 6oHoHoff HHog repmeTHaecHH 3aHaHHaacH, a ero awTb 
c aanopaam HpaHom ygaaHaaeb. 3anoaHemmai cocyg coxpaHHacH HpH —78 °  C 

Haaaaa oubrra. PeaHHHH Hmeaa mem), Horga cocyg HomerHaacH 
B 6amo C CH.IIHHOHOBLIM Mac IoM H HugepacH-

HaacH Tam HpH aagallHort TemuepaType 
B Teaerme ycTaHOBaeHHOro BpeMeHH. 
Pealuma ocTaHaBaHHaaacH, Horga cocyg 
HaHaeHaacH H3 6anH H HorpyataacH 
B a30T. 

AaaaH3 upogywros peaHHHH. Hocae 
oHoHaaHHH peaHHHH cmeen ga6opana 
H HHcaopoga B peaHrmorarblii cocyg Hag 
pa3pyramorgefica nepemmaxoft Home-
likancH HycoaeH meae3a, 3anaaHaeHHieFi 
• mita°, H c ocyg HpHe oegHHHatH 
H OT6OpHOil aacTH BaRyymHort ycza-
HOBICH, HpegHaaHaaeHHoft gaH nepegamt 
npogyivros peaHHHH gaff aHaaHaa.  IIleg- 
xa cocyga oTHaaHHaaaca, llepemmaxa 	 68 CM 
pa3pymaaach H ra3oo6pa3Hme Henkeenta 
H3 • peammormoro cocyga HpoxogHali 
B yeTaHomy gaH aHaall3a aepe3 Beg 
NOByBIHIE C HiHjAHHM a3OTOM. Bogopog 
• HHcaopog, upoxognsume aepe3 ao- 
HyTHHH, HoeTyHaaH B cocyg c aamepen-
Hiam o6a.emom, rge oupegeaaaHch Temne-
paTypa, gaHaerme H oTHomeHHe HHcaopoga 
H Hogopogy. YeraHosHa'uocae awn) oTHaanHaaacH, H B anaaHTHaecHylo cemutto 
yeTaHOBIGH HHogriacH ra3, HOTOpI,I 61,1a cHougencuposaH B aoHymax, oxaam-geHmax SHIMHHM a3oTom. gaff aHaaH3a HyTem HEHDpaxpacnoti enempocHoHHH 
aacm rasa nepeHognaacH H HpegHapHTeabHo maHyHpoBaHllylo HaMepy HH4)pa-
HpacHoro cnewrpomeTpa, coemmeHayio oTHogom c HaltyymHoft yeTaHosHoii. 
THepgue HpogyHTLI, ocTaiorgHecH B peaKgaoB:H0M cocyge, pacmopHanes B Hoge. 
AHaHH3 pacmoperomx HpogyHTos HpOBOAHNCH THTposaHHem egitHm HaTpom, 
HpHaem 6mao HpHHHTo gonyu(eHne, 'ITO HoHeaithrm Hpogywrom pacnopeana 
HBNHOTCH opT06opHaH HilcaoTa. 

Baphumme Hpegeabi. 143mepeHne B313LIBHEIX Hpegeaos Hp0H3BOJIHROCb meTo- 
gom, nogo6Hbred onHcarmomy paHee [41. BaHH c CHNHHOHOBIAM macaom, HarpeTaH 

noshmleiraoit TemuepaTyphi, Hogimmaaaes, H B Hee HoaHocTiao HorpyataacH 
H3NAHHoft cocyg 113 Hlipexca gHameTpom 6,8 CM, cogepatamxii Hecaegyempo 
cmees gH6opaHa c Ho3gyxom HRH HHcaopogom. Bee B3pLIBM Ha6alogaaHcb B Terie- 
HHe 5 asult IIpH TemnepaType HcHhiTaHHH. I(aHaeHHa HamepHaHer3 Hpll Homoak0 
maHomeTpa c HHapgesoff cu.Hpaamo, HpHeoegHHeHHoro H cHcTeMe, a Temnepa- 
Typa HamepHaaeL Tepmonapoii, lipmcpellaeHHoit Ha Hapyamoit nosepxHourn 
cocyga. 

HpHroToHaeaHe emeeeli. gaff HamepeHHH cHopoeTH OHHCZOHHH gH6opalia 
peaHHHomme coeyabi HanoaHaaHeL go 3agaHHoro gasaeHHH githopaHom, Hoga-
Haemarm 113 HoHTeitHepa, B TO "Tema Hal( cocyg 67La coegHlleH c HaxyymHoii CHC-Temoft HogaaH. 3aTem 3aRpmaacH aarropHhiii HpaH cocyga. Home oTHaaHH 
gH6opaHa H3 HaityymHort cHeTemm B Hee maycHaaca HHcaopog g0 goeTHateErma 
3agamoro gaHautHH. 3aTem oTHpLumacH 3anopHilft }Tail .peaHHHoHaoro cocyga 
15 3axa3 N9 23 

224 	 F. Kunemuna xumuuecnux peaxquit 
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H B Hero IIOJ[aBancH Hmenopog no o6paaosaHHH emecH nyucHoro coeTaaa. mule-
Hlle Hacnopona B cmecH 6wio Beerga 6oname naaneHHH pH6opaHa. P, onana-
Hoamx peam[HoHmax cocygoa aapHacanca ognospemeHno go ogHnaHoamx Hon-
neHTpannii. OnHH H3 HMI enyamn B HaHecTae Homponsnoro H co) epmanen 
upH —78° C B TeHeHne Beer° nepHoga upoaegeHHH gannoro Hcra,rraHHH H cny-
HUM nJIH upoaepsH naHananoix HoHueHTpagHH. 3a apemn HcHNTamnli B xpans-
MIAX emeeKx He 61.1110 oTmeHeHo EnaHamax peaTurful. 

PE3Y.1113TATIA 3KCIIEPHMEHTOB 

Bapsomme npeileau gn6opaHo-Boanymnux °niece* no TemnepaType H coc-
Tany. ,4116opaHO-B03VIIIIIble CmecH, 6bicTpo Harpeaaemme HpH IIOCTOHHHOM 

o61.eme, o6inee naanenlie HoTopmx nocTnrano °Hon° 1 anus, TIO3BO3IHJIH yeTaao-
BHTb  na it Hr. 3 3aBHCHMOCTI, TemnepaTypm B3pLIBH0r0 upenena 
OT HongeHrpaHHH. B3pLIBLI, peaynbTaTal HoTopmx upeneTaanema Ha awn' [Dnrype, 
HpoHcxonllna o6aitmo B upegenax 1 mum (a HaHorna He aanepaursanHeb 6onee 
5 .tux) Hoene Toro, Hax BapLumoit cocyg uorpywanca B 6aHI0 C CH.IIHKOHOBLIM 

200 • 

•• 
0 • 
0 

ca  180 • 
13' 

0 

• 410 a r. 3. ripe/Awn,' eepmea no Temmepa- 
CU 

160 
cu 

Type II cocney An6opamo-BoaAymen1x CM13- 
upa o6rreM gaeneemm 1 amx B npm 

ymaaammmx TemnepaTypax. Amine may-
mum mpm Etarpeeammu AO ycaoemii 

Tama. 
• — Bapan; a — 6ea Bapbma. 

140 
0,05 	0,10 	 0,20 

MallbliC131 awls ounparia 

macnom T[pH aanaHHoil TemnepaType. tlacTo 61,1nH cnyHaH, Ivor) a imams He upo-
Hexogan H peaHullorunat coey,a HanonruincH 6enum gmmom, HoTopani B HoHeH-
Hom cHeTe ocegan B aHne 6enoro ocanHa Ha cTeHHax cocyga. enyHaH nocny-
MUTH ocHoaaHHem AJLII ausona 0 TOM, TITO npH TemnepaTypax 11 ;Tamen:mu, 
6.7I1131SHX H Bapaumomy upegeny, B cmecH upoTeHaeT 6e3sapaunilaH peaHnna 
oHncneHHH. 

Peanililil All6opaaa c nficnopogom B namepe umDpanpacnoro cnewrpomeTpa. 
xi, TOP° TITO6M yeTaHOMITT3 o6nacTa TemnepaTypTA H naaneffnu, B HoTopott Two-
HCICOAHT oHHcneHHe gn6oparta co ana*1HTenbHO i cHopocTmo, peaHHHH uposoga-
;mei:, B Hamepe, noasonsuolueit [Tony-Ham HinDpaxpacHaTe cueHTpal nornorgeHna 
B paanErnme momenTla apemenH uposegeHHR onarra. Ha cjaHr. 4 upeneTaaneHm 
peaynsTaTm TaRoro onaITa CO cmecmo, upHroToaneHHoll upH 25° C H npH uepao-
HaHanLnom naanerum gH6opana 20 .1.t pm. cm.; B DTA cmecH oTHomeHHe g116o-
palla H HHenopogy cocTaanano 1 : 2. CHelap HornorgeHHH cr[HmancH 7 paa B Taw-
Rue gayxHacoaoro nepHona HarpeaaHHH, B upoHecce HoToporo TemnepaTypa 
HOBLICHJI0Cb ,7:10 120° C. B Terierme 9T01"0 apemeHH, TITO MOSICHO B11110Tb Ha [par. 4, a 
(cueHTpal 1-7), He 6TAno o6Hapyuceno TuntaxHx HamenenHii B cnexTpe Hornorge- 
HHH, TITO callgeTenBcTayeT o6 OTCyTCTBHH aameTHoti pearsum B TeHenHe aToro 
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nepHona apemenH. B Tioenenylonwe 30 atux TemnepaTypa Gina TrogrulTa no 
150° C, upH -HoTopoil HaHanacb aameTHaH peaHHHH, Ha "ITO yHaansaeT pans- 
meHne insDpaHpacHoro HornouTeHHH II03100 3,8-4 H 6-6,3 aoc, xapaHTepTuAx 

100 

Cneirmpt, f -7 

a 
Anuna scum, Mx 

(1) a r. 4. IhmtpaRpaceme cmexTpm mornomemma, momyqemame g.1151 cmeceii 
gm6opame c mmcnopogom B Harpeeaemoil mamepe mufpampacmoro cnexTpomeTpa. 
Crielapht 1-7 uonyvemi rrini Temnepaxype 120° C B TeRemre 2 Hue, cilempbx 8, 9, 

10-12— apH TemnepaType 150° C rmenejlosaTenbno B Te‘xerme 45 Amu. 

Ana na6opalla. 3ameTHoe Ha cjiHr. 4, 6 yaenaHeHHe uornorgeHHH B o6nacTH 7-
8 auc 1113JIHOTCH xapaHTepHum A3IH 6enoro ocagica, uonyHaemoro TrpH omicneruaH 
neHTa6opaTra [18] H upll oxacneHHH gH6opaHa, []loToceacH6H.un3llposannoro 
pTymlo. HomunnueecH nornou[eHne B o6nacTH 11-11,5 am cengeTenscTnyeT 
o6 o6paaosanaH upomeacyToHnoro upogyHTa OltHCRelIHR, HonyHeHHoro Talcum 
B pa6oTe [18] upH camcnenall TreHTa6opana H H,[.[enTratan[HpoaaHHoro B pa6o-
Te [19] Halt H2B20 3 . fIcenenonaHHe peaHHHH ups 150° C upononatanocs no 
45 mutt. Ha allanHaa upHaegennoro Ha cl)Hr. 4, 6 enexTpa nornoinenan M 12, 
cHHToro B Roane orthiTa, cnegyeT, 'TO gH6opaH H upomeacyTommict nponyHT. 

15* 
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BpeMa, 
man 

HornleurpacEEmpm 156.7° C, 10' 7  monexynaicid.3 

3321-16 02 112 B (011)3 B2116 	- 2 B (011)3 
1 

32116 + -3 112 

0 6,47 19,0 0 0 

5 5,90 18,4 0,9 1,08 6,44 6,2 
10 5,24 - 2,53 6,50 
20 4,31 15,2 2,5 4,14 6,38 5,11 
35 2,72 10,1 6,8 7,86 6,65 5,02 
50 1,44 7,4 10,0 11,5 7,19 4,77 
50 1,32 7,7 9,3 4,42 
501) 1,07 7,7 9,2 11,7 6,92 4,17 
502) 1,10 7,3 10,0 12,0 7,10 4,43 
80 0,62 6,7 12,3 12,8 7,06 4,72 

0 6,37 42,2 
10 5,43 41,5 1,91 6,38 
20 4,06 35,3 3,8 4,80 6,46 5,33 
36 2,31 35,2 4,1 8,80 6,71 3,38 
50 1,34 31,4 7,6 10,7 6,69 4,14 
70 • 0,45 29,1 9,9 13,1 7,00 3,75 

03> 6,44 41,4 
103 > 5,37 42,2 1,57 6,15 

303 ) 4,54 39,2 3,6 2,84 5,96 5,74 

453)  4,25 38,0 4,7 2,98 5,74 5,81 

703 ) 3,31 33,6 10,1 5,56 6,09 6,68 

1) Gmeca aamopoweEa Ha 25-11211myTe, coapaaulEaca 15 IEEE -Tr, Earpeaanaca ao 156,7°C a i.e.:m-
aze 25 aaaryT, aamopaa(Raanaca. 

2) Cmeca aamopomeEa Ea 30-2 mmErre, coxpaaanaca 45 mcayr, Earpeaanaca a° 1 56,7° C a TC-

nenze 20 MEIHYT, aamopaacaanaca. 
Onarrai c cocymmx, aalionaemaraimE BaTot Ea nBpeaca. 

228 	 r. Runemuna xumunecnu,x peanuull 

H2B203 HCH433JIH H 	noraomerme, xapaxTepHoe gag 6eaoro Taepgoro ocaima, 
gOCTHE110 maxcumyma. B Hocaegyzomux excueplimemax aeTynan „ -nacTs cogep- 
mumoro peairopa KoHgeHmEposaaacE B Jim:gym:me C HVIJAH1111 a3OTOM B 14101110HT 

upoTexamm peammu, Eorga umbpaxpacludi cuexTp uoraonTeman yEta3rmaa Ha 
aatcoxym HolmeHTpaumo upomentyronHoro upogymTa. BLLTIO ycTanoaaeHo, 'ITO 

upomencyTommai upogyEtT, augeaeamdi nocpeacTaom pa3r0H1(11 [18], HmeeT 
Taxa ace cuexTp uoraoukeHun, 'ITO H amgedmo H2B203 , o6Hapymemwe paHee 
TrpH uccaegonaHHET oxHcaermn ueaTa6opaHa. 

HccaegoBaHue c nomommo HEuppaxpacHoro cueKTpOMeTpa oxa3aaocb uoae3- 
Hum gan xanecTseHnoro u3ynemm oxHcaenun gu6opaua, Ho He roguTcsx gag 
H0T111.10CT13011HhIX Emmepenutt. aBnenvia xuc/Eopoga H BOA0p0Ha He moryT 6ETTb 
oupegeaemil meTogom mulwaxpacHa cuexTpocRomm. HarpeaaHan peax-
TmonHa Hameln' c ueamo Hccaegoaarum Hruppaxpacnoro cuexTpa OT 25 go 
150°  C Tpe6yeTca no measmeik mepe 5 mum, noaTomy B peammoEma xamepe 
HOIDISHIS cymecTamsaTa 311a.IHT0JIbHbIe TemuepaTypHme rpagEteHTTA, HOCHOJII,Hy 

oxHa H3 xamenHott cones He HMe1IH upnmoro o6orpena. Ha Ho344luTmeHTLT uorao-
memm gu6opaHa 3Ha.111T0J1bH0 BJIHSIeT ymupeHne, o6yeacmaenHoe gamenuem 
[20, 211. HosepxHocm xamepal He armaHe ogHopogria, Tax 'tax oHa COCTOHT 

.nacTmo H3 cTama H nacTmo 113 xameHHoil CORR. Haxolleu, ygaaerme 6eaoro 
Teepgoro upogyrra OR11CJI011HII He monieT Hp0H3BOAHTbCH upommaaHHem "wadi 
acaegcTime HaJIH'IHH °icon 113 xamenHort COJIH. Ho 3THM upnnEmam Harpeaaeman 
xamepa gan uccaegoaamm HacDpaxpacHmx cuexTpoa HoraorgeHmE upumeHnaacs 
Toasxo gJISI upegaapuTeabmax xa‘TecTsemibm Hunan:HA peammit, gam xoTopmx 
3Ta meToguaa HBAHOTCH anomie upHrogHoit. C ee nomommo aerxo yczaHosaerm 
ycaosHET (TemuepaTypET H Haeneuroi), upH xoTopux peamtEtn xacaopoga H g116o-
paHa npoTexaaa C 3ameTHoit caopocTmo. aTa meTomma nonsoaszaa uposoguTs 
HenpepEumme EtagecTaeimme allaaum Ha 6opcogepntargHe BenTecTaa, upucyr-
cTayangHe B Te.TeHne peammit oxucaemm, B ,TacTitocTH, Ha Talmo, }tax HecTa-
6llablrblii upomentymmEat upogyaT oxucaeHun H 2B203, xmicteHTpauHET RoToporo 
IIo xogy peamTull yaealmusanacb go maxcumammoro aaaneETHEE H 3aTemcHuma-
aaca B mama pearatim. 

Oxucaetme gu6opana B upegaaphthribix ycaosunx. Ha OCHOBaHHH pe3yaa-
TaTos, uoayneamax upu uposegeHHH peaxua B xamepe ur4paxpacaoro cuexT-
pomeTpa, CTaHOMITCH O'IeBHJHEIM, 'ITO B 06.TIaCTH TemuepaTyp 100-180°  C upu 
gaaaemm gu6opana 30 at.ns pm. cm. H menee H TrpH mom,Hom oTHOmeHUB ga6o-
palm x xHcaopogy 0,5 II mime peaIWHH oxHcaeHun gu6opaHa upoTexaeT c aa-
meTHort caopocTmo, Ho 6e3 Bapama. Boaee noarme Hccaegoaanue 3Toit peamluu 
upcmoguaoca B sauanEmax cocygax 113 impexca upH TemuepaTypax 172,2; 
156,7; 149,4; 141,2; 138,3 H 121° C, upinem upogyaTal peamTHH anaaH3Hpo-
swims nocae Toro, Halt pealmun ocTaHarsammaach B ma6paamme momeHTET 
apemeHu aamopantuaamEem TrpH 6TAcTpom norpyncemm cocyga B nuaTmuit a3oT, 
xax aTo ouucaHo amore. AHaana upogyaToa peammu, ozongeEtcupoaamma 
B aoayame C 2101111CHM aaoTom, BLIHOJIHeHHEI6 meTogom HucDpaxpacHoft cumapo-
CHOM111, n0xa3aa Haaunue TOJILHO gg6opaga H um:ton upomentyTanHoro upogyxTa 
oxilcaemm H2B203. Hocae ucuapeHHH cogepncumoro aosynum B Heft ocTaaa-
nom" Becama He3HanHTeaaHoe RoaErnecTso 6eaoro TBepgoro teTgecTaa, KoTopoe 
Ha6mogaaocE H B TOM carme, Rorga coegunenue H 2B203 oTgeaaHo upHro-
Taaarmaaoca, RongeHclipoaaaoca H 3aTeM Hump/mom, lianecTseEmme 
)3(0BaH1151 noxasaaH OTCyTCTBIIe JI01.37411X HMO: MIX 1.11)IpH):10B Halt B Hamepe 

micDpaxpacHoro cnexTpomeTpa, Tax H B upogyaTax oxHcaeHusT, uoapieHmax 
aanasmatax cocygax. Taepgam upogyam, ocTamumecn B pearamommix cosy= 

gax, rHgpoauaupoaaanca go6aBaemaem Boma. TuTposarmem uoayneHHoro 
pacTaopa B upeguoaoncem, o6paayeTcn B(OH) 3 , ycTaHoimeHo, cogep-
maHHe 6opa B Heupopearnpoaaamem gli6oparte H o6paaoaaamerEcn B(OH) 3 

 xoponto cormagaeT C nepaoHanaabHiam 110.1111.10CTBOM 6opa, upacyTcTaosammEm 
B HCX0):0106 cmecu B Bilge Aff6opaga. B ycaommx ousua OCHOBH1IMH upogyaTama 
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pearaTHH 6ElaH Bogopog H 6euari Tsepamil ocagox, umeammil Taxon me maDpa- 
Epacrrult cuemp uoraomeHun, Rax n B 20 3 . 0/maim, IOTA oftee aommecTso 
6opa, Haxognmerocn B IICX0II,H0C/ cmecu, xopomo COOTBeTCTBOBaJ10 RoamiecTay 
6opa B oCTanmeMCH Tm6opaHe H B B(OH) 3 , noapiamom upu rugpoaH3e upo- 
gyxToa peamTHH, cymmapHoe HOJIHTleCTBO Bogopoga, Haxognmerocn B Ramo- 
pearupoaaamem gH6opaHe H noarTeHnom aogopoge, meHLme RommecTaa pogo- 
poga, upncyTemosamuero B HCICOAHMX upogyxTax B BHA() B2116. IRMTOMy 

MOHIHO upeguoaaraTh, tiTO 60.1ThIli Taepguit ocagox He COCTOHT HOJIHOCTIJO 
Ha B203 , a goameH cogepmaTa HBO 2  HJIH He6oaamue KoaunecTaa Taepaux 
Hoaumepuaoaammx rugpagoa. B cmacnx gu6opaHa C aucaopogom, coxpaHnemmx 
upH Temneparype nmimoro aaoTa, B TeleHue 40 'sac He 6wio o6HapymeHo mum- 

caegoa upoTexamm peammit, Horga cogepncumoe peammoHHEm cocygoa 
uo(aepraaoca afiammy. Beero 6aTao upoaegeHo 152 coma B aanammEm cocy- 
gax. B Ta6J1. 1 upHaegema THHIVIHISe peayasTaTE cepHH OHLITOB, B RoTopEax 

T

;6: Cuzco 1 

CocTam uponirroB peal vat cmeceii gn6opaxa C uncaopojlom npli 156, 

cmecE gu6opaHa H micaopoga HpH ogHHx H . Tex ace ucxogErbix RoHuesTpartunx 
uogaepraaacE. peaTimm B TelleHue pa3annHoro apemenn. Oxitcnelme, uposo-
gmuneecn B cocygax, HaummeHmAx BaTOH Ha cTexaa Hapexc, upoTexaao co ma-
,111TeJlbH0 menEmeift cRopocTmo HO cpaaHanno c oitucaeHuem B cocygax 6e3 
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Hetrommiti B2116, 
10" 

monenyna/cm3 
Helm/time 01110- 
memie 02/B2H6 

Honexinaft 	KoEtEkell- 
TpaitHa 112, 10 17  

Aso/Lemma/cm 3 

Houesuag Images-
Tpawm B (011)3 1)  
1 0 17  Atonexyna/cm 3  

OTHOBEMHBC 
Oitspacicoxt 
B (011)3 1) 

13,0 1,0 35,3 19,5 1,3 
11,8 1,1 33,6 19,6 1,4 
11,8 1,1 33,9 19,4 1,4 
11,8 1,1 33,9 19,8 1,4 
11,8 1,6 33,7 24,6 1,6 
5,9 1,54 17,7 12,3 1,5 
5,9 1,54 17,5 12,0 1,5 
6,0 1,55 17,5 12,1 1,5 
6,0 1,55 17,7 12,5 1,5 
6,8 2,8 4,8 14,4 2,6 
6,6 3,1 1,0 10,8 3,2 

2)  HorriteaTparpori B (011)3 nonysega rtwommom TBepabur nportylcroa cropaHHH H liooneAro-
MEM THTpOBBHROM BnpeAnonoamium, 9T0 OHR COCTOBT H3 B203, KoTopaa upa roAponan opeiva-maeTca B OBT060pHy10 RHCROTY. 
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sant. B oumTax c cocynamH, aartonHernimmH Hawk', uommecTso 6opa, Hennes-
Hoe B nenpopeartrposamnem gH6opane H THrposanHem B nponywrax rHgponnaa 
THepnmx 11p0ATICTOB peaRHHH B HHne B(OH) 3, auto OTHOCHTeaLHO MeHbBle, 
irem B °Harm C cocygamH 6ea Ham" CoHnageHne memny Ronkutecntom Honopoga, 
npllcyTemosamnero B Ha*tane oumTa B Bilge gH6opaHa, H uommecTnom ocTaHme-
roost gH6opaaa ninoc Tpem Ko.nFtgecTua o6paaoHaHmerocH Honopona B DTHX 
OHLITaX Gino xoporanm. DTOT pe3yabTaT aameTuo OTJ111,1aeTCH OT peaynaTaTa, 
noarreanoro B onirrax c cocygamH 6e3 BaTES, uorga HOJIH'IeCTBO Bogopoga 
B nponyuTax peauHHH, onpenenenHoe mum o6pa3om, oua3mHanoct. metrune 
HCX0,111101.0. 

BapansHoe ouncnenue g116opaua. Be9H3psnman peatinnst nH6opaHa c REc-
noponom HccaegoBanacu HpH TemnepaTypax H gamenHstx, (Aear. 631H311HX 
H yCJI0BHHM vroporo H TpeTaero npenenos [4]. 1109TOMy HHorAa 
cmecH, npenHaallageHame Ana Hccaenosaman mennennoit peaRnHH, Hapr.manHcb 
npH narpeHanHH no aanaHHoft TemnepaTypm peaRHHH. PeaunHomme cocygm 
o6bruto smnepunmanH 3TH naplaina. B Tex caysanx, Itor,ro. 3TO 6b1.110 BO3MOHCHO, 
npogyRrm B3131,1BH01'0 CrOpaHlia cmeceit ananHanportanncs. PeayabTaTm aTHX 
aHaJ11130B nprmegeHm B Ta6n. 2. 

Ta6Auqa 2 
Baphisable peaagoo gat; °palm c xacaopogom B aartaaaamx cocygax 113 napexca 

OBCYZAEMIE 

BapusHoe oRucnemte. Bo Bcex cayraux, uorga H3psninan peaunkut upoHc- 
xonliaa npH 11CX0IIHOM MOJILHOM OTHOBle111111 ICHCJI0p0I1a x /1116OpaRy, IIpH6J111311- 
Te.11bH0 paHnom Hall mem,mem 1,5, TO Heck. Honopon HCX0111101.0 nH6opaHa onaasman-
CH B nponywrax peaturim B Bilge H2. Rorga HcxonHoe oTnomenHe uHca0poJa R n11-
6opany 61:ano mermme 1,5, TO o6paviortmecH Tuepnute Eponymy.' 6I.IJIH cmeraaHm 
c RopH‘nteHum nopomuom, Hpegnonommenbuo anemenTaptimm 6opOM. B DTHX 
c.nprarix RoarrrtecTuo 6opa, oupenenfiemoe rHgponHaom THepgmx npogyuTos 
peaugHH FL THTpoBaHHeM, upH npennononcenHH o6paaoHaHHH B(OH) 3 , °Rawl-
Emmeb meHmae no cpamernno c KoaHrtecntom 6opa, HaxonmgrimcH B HexonHom 
gH6opa11e. Haiineao, ‘ITO Bo Hapmax, Korna canon:wane RHenopona x gH6opany 
C0CTa13.11/1110 2pH6J111311TeJILHO 1,5 11 6onee, oTHomeHlle ITHcna aTOMOB HOMO- 
tReEmoro uncnopona x gHcay aTomou 6opa, npennononatTenbHo aaRatogeHHoro 
B B(OH) 3  npH rHgponHae THepghIX nponyuTon peaKHHH (HpegnonoumeasHo 

ouHcH 6opa), 6a113110 H 1,5. Bum Haantr.Hoe oTnomeHlle 0 2  If B2H6 6tAn0 6onee 
1,5, TO B npogyuTax peaugHH He secs Honopon ouaamancH B Bilge H2, a Heim-
TopaH ero Ram 01111CJIHJIaCb AO B0,111)1. Ha OCHOBaHHH aTHX peaynsTaTort Ewe-
Rawl' cnegylornlie cTexuomexpiplecume peaRrom H3pmmoro OHHCaeHHH nn6opaHa 
B 3aBHCHMOCTH OT OTHOBleHHH 02 11 B2H6 B HCX0AHOx3 cmecH 

a) B2H6+n02 	
H203+  ( 2  __4; H 3H2 	(n < 1,5), 

6) B2H6+ 1,502  -› B203 + 3H2 , 

B) B2116 + m02 	B203  + 2 (m--4-- 1,5) H20+ 2 (3 - m) H2 
	(3>m> 1,5). 

B COOTBeTCTBHH C 3THMH peaynsTaTamH B3pLIBBI, Hporsenemtme B Kamepe 
Hrotpaupacnoro cuempomeTpa, nouaaaall OTCyTCTBHe BOMA B nponytiTax cropa- 

ecaH Ha=tansnoe oTnotrienHe 0 2  : B 2H6  meHee 1,5, H }marmite B cnewrpax 
nornorgennn HOTIOC nponywros cropaHHH, xapaRTeptumx gnu B203. ECJIH OTHO-

merme 02  : B 2H6  6onee 1,5, TO B nponyRTax cropaHHH Ha6monanlicr. Honocm 
nornorneHHH, xapauTepHme gait B(OH) 3 , gTO yua3mBaeT Ha OHHCJIOHHe Bono-
poga. 3TH peayabTana HaX0I1FITCH B COOTBeTCTBHH C peaynaTaTamH HO onpege-
JleHHIO 3aBHCHMOCTH I1aBaeHH11 OT HpeMeHE npH B3IMIBHOM OH11C3IeH1111 I11160- 

palm [11, 14], HecnegoBaHHit el:tempos nnameH nn6opana B Boanyxe [10], 
xHmxgectorx aHaIIII3OB nponytaos cropanna B 3THX mnameHax [11] H IICC.110a0- 

BaHHCI cHeRipos H XHMWIOCHHX aHaaH3OB npogyitTort cropaHHH 1101106HLIX B3p1J-

BOB cmeceit 7H6opaH - 01111Cb a3oTa. 111)11MegaTeabH0, 'ITO He HpoHcxogHT 
B aameTnoift CTeneHH o6paaoHaHnn nonHmepou 6oposonoponon. HMO, 	J11060f1 

mexarniam, 061.11CHHI0B111it B3pIaBH00 oRlicnenHe gH6opana, nOnnteH OCHOBISBaTb-

ea Ha TOM, 11TO ec.11H Ha-gam:aloe oTHomeHHe uncnopona x n116opany cocTaunneT 
1,5 H menee, TO peaRHHH RHcnopona c HernecTsamn, conepsuannunt 6op, nonnura 
npoxonfin npemne, lrem HamieTcH peaRHHH oulicneHrut Honopona, a Tauute Hens3H 
BHJ110.1aTb OH B RaecTue npomencrromloro npogyRTa peaxgrat. 

Haganbmail nopanoR peaxman H KoncTawrbt cuopocTH peatulim gH6opaHa 
c unicaoponom B cocynax 113 nmpeRca. Haitnello, o6inaH cuopocrb peaugHH 
otac.ileHrot gH6opaaa B 3anamnimx cocygax 113 nllpeuca ne HoggHttneTcu ypau-
HeHHIO C HpocToit 3aBHCHMOCTbIO cuopocTH OT KoHneHTpanllit nH6opana H ISHCJI0- 

poga B xam4x-nH6o cTeuemix. RoHneirrpagungH6opalla HaxonHaHcb B nHanaaoHe 
OT 3,8 go 11,8.1017  moneuya H 1 ale, a itormeHTpanHH uncnopona meminacs 
oT 9 no 42.1017  moneuya B 1 cat 3 . flpH TemnepaType 156,7° C cuopocTa peamom 
ymeHbrna.nach co HpemeHem, B TO HpanT fax npH 141,2 11 149,4° C cuopocTa 
peaugHH narianhamit nepHon yantana, a B image peaugHll Bo3pacTana.  Cxo- 
pocTH peaugHH npll 121 11 138° C 6ma11 °gem. mania. 

Ta6Autfa 3 

HaaamAlau excepocTb peanuts ga6opaaa c glicaopogom 

Temneparypa 
°C 

Hexozemze xongewrparent,  10 17   mwtentbiza/cm3 

	

Hananb 	c itall 	m- 

	

POCTI, 	1 0 17  
 monextbaa/c4t3 • mutt 

B2116 02 

172,2 6,24 20,1 0,35 
156,7 6,61 20,1 0,12 
149,4 6,24 20,4 0,05 
141,2 6,61 20,1 0,02 

Haneno, ‘1To Ha,tanbame cuopocTH peamont He aamiceart OT nprimeHemmx 
Romlewrpagrer xncnopona. JInH TOPO TIT061.I "mem BO3MO2OHOCTI) cpaHHHHaTs 
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TemnepaTypa, °C h 3/21), 
Atm enyna l  /2 • cAt s  12 • mun-1 

172,2 67.10-12 
156,7 21.10-12 
149,4 10.10-12 
141,2 4,2.10-12 

1) Bmancneno, npamunaa nopnnon peamum no non-
nenTnanmit nn6opana, pannmB 5/2. H nyneaorc nommon no 
nonnenTpagmn mmnopona. 

Aannemm, "Am pm, cm. 

PeaynaTaTm 
B2H6 02 06mee 

450 600 1 050 13apso, sagepama 3 Aux 
150 460 610 Bapma, aaAepaata 11 AIM 
125 375 500 Saimaa, aagepaaca 15 *um 
90 270 360 HeT mapmBaT) 

130 190 320 
230 330 560 
70 225 295 

1) Bapmn He nponcaoman B reamme 5 mix 6onee aacon. 

145 
2,2 	2,3 	2,9 

Benaguna,a5panian memnepamype a °K 10 3  apao4  

232 	 r .  Kunemuna xumuuecnux peanuuti 

aarincumocTr. rtagaamrdi CROpOCTH pear-aim, noarrearroil npn paaangnmx Tem-nepaTypax, OT EmmertTpanlin gn6opana, 6man nwurcnertm anagamn noncTartT 
utopocTn, noaaran rropngort peamtint oT 1/2  go 5/2 . lipli TemnepaTypax 149,2 H 156,7° C, An/1 noTopmx IIMOZOCI, Ha96onm1ee noangecTso gannmx, nan6onEmee 
IIOCTOHHCTBO ROHCT3HT CROpOCTH noaygerto B caygae nortnenTpumn gn6opana 

ra6Auzia 4 
33HHCHMOcTb ROHCT3HT maaaaLiaofit cuopocTm 

peaugna g116opama c Emcaopoaom OT TeanepaTypM 

dt 	nag 

0 
11 0 — 	 Ilocae nocTpoutnn rpattnuca sass- 

' 

 

CHMOCTII norapt4ma k3/, oT o6par-
noro 3nageas9 TemnepaTypm, mapa-
met:moil B rpagycax Ream:ulna, 6maa 
noaygena npriman, nprmegerman na 
cDnr. 5. Ho Harmony aToft npnmon on-
pegeaerto anagenne aaepraa arum:ta-
t:pm naganErroilt utopOCTII peaturnn 
ORIICJI0HII9 art6oputa, pannoe 
36 Knaitlatorta. gamtme gag Temnepa-

CD H r. 5. 3aBHUCHOCTI. ROHCTaaT nagarmnot TYPL1  172° C ocnonaml rra peayaraaTax 
CROpOcTH peamnma (10/ 2) an6opaaa C RacJI0- TOHLRO ;Amyx cep OIIEITOB, H 110- poaom B cTeicaaamax cocygax OT Temnepa- BTOMY °Tat Togne npirtmeTcH OTHOCII- T3rp7d. 

Teamro menmanir Dec. 
MeXaHH3M upegB3pbunioil peaitivin. 	OTCyTCTBIIII rrcnoporta, npn gas- 

aermx H TemnepaTypax, tun noTopmx nportanognaom, liccnegoBamte onncae- 
Miff B nperrn3pErnmax yCJI0BMIX, gagmen-  Hp0IICX0):IIITI. IIHpOJIH3 art6oparta. 
Hprr nrrpoarme grthoparra [22, 23] Eraganuran cnopocm 33BHCHT OT peattnrrn 
BH 3  c B2H6 , 	areprmo.annntannn 27 tvtaitlato.ab. Hafrirertnoe anagenne 
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anepran anTnitannn naganEnoit mcopocnt peampur ORHCJI3HHH cocTananer 
tcmadt/Jtadb. Hoaromy, min oturcamme gn6oparra nponcxognT nocpeganom 

peannym Rlicaopoga cnpogynTamn peamtnn BH 3  B2116, TO MO9UI0 noaaraTh, 
"ITO CROpOCTI, unpoanaa 6ygeT onpegeanTL Haqamorpo utopocm pacxogonamm 
gn6oparia, npromman npn 3TOM nopngon peannim 3/2  ontocnTeamo nortnerapa-
rum grt6opana crtpanegnnamm Kan g.1151 pearatint ORHCJI0HHH, Tax It glIR peaggrm 
mrponnaa. Orman° cenymnnart pacxog an6oparra B npncyTognm torcnopoga 
mensme, gem npa nnpoallse gn6opana B OTCyTCTBIle imcnopoga. Hanpnmep, B 
cnygae impomma gn6oparta npa Eagamarom ganammn 21 atm pm. cm. E Tem-
nepaType 140° C B Tegertee 30 MBH. pearnpyeT 33% gn6opana [22]. Orman , 

 caygae npncyTcvnin rarcaopoga upn nagaamtom gannet:inn gli6oparra 20 Jtx pm.cm . 
H TemnepaType 141,4° C as 30 atuts ncTyrraeT B peampno alma 10% art6opana. 
ECJIH IIepBl,IMB gnyma cTagrunat peattnint mapoart3a, nperrnorromlim, nansuoTcH, 

B2H6  2BH3 , 
BH3 -FB2H6  —> B3H7 , 

To 6E.IcTpan cTagnn pearatma otarcaernm goancEra nprmorntrTs x 6onee 6racT-
pony ygaaerrmo BH 3 , gem 3TO nponcxogrIT B peamtnn c gn6opanom. 

B COOTBeTCTEHH C peaynaTaTamn nperrmaymnx Itccaegonannit ORHCJI0IIHe all-
6opalla npoacxo/aT no nermomy mexammmy, mcatogatorgemy BH 3 , 0 a jpyrHe 
anTrumme npomencyTognme nemecTna, C nenEnamn peannnnmn, nmelommmH paa-
BeTnnemmm 'reflect BTOporo nopngna H o6pEnna TpeTbero nopmpta s ra3o-
Bort 4m3e. Hacroiigee rtccaerroBanne 6mno nportegato npa gamenfigx more 
BToporo npegeaa, xapanTepnayemoro Eapmmiramn npegeaamn no Temneparype 
H ganamano, a npa Temneparypax, merumnx, gem TemnepaTypm Tpemero npe-
gena [4]. B npepErrrymnx pa6oTax ne ouperteaen TpeTnii npegea npn gartammgx 
nmme cymmapnoro ;ramming caeca B 2H6  3 02  50 mat pm. cm. B cocrrax ;Ina-
meTpom 5,8 cat, 'ITO 61III3R0 x paaaepy peatamonnoro cocyga (6,8 cm), npnme-
'manor° B RacTomneft pa6ore. 110-BWIHMOMy, BTOpOCI npegen o6pEnmeTc9 B Tinge 
BepTrutaasnoit 7IBHHH B o6nacTrt yitaaarmmx gar:menet. PeayaaTamr, npnnegen-
nme B Ta6a. 5, nona3LthatoT, TITO Tpentil upegea npa BLICORHX Amma:nix caeca 

Ta6.euzf a 5 

CocTaam cmecefi aa6opam—amcnopog, naphamemmx npa 
TemnepaType 25°C 

aO.TDR0H H3TH6aTLC9 B CTopoay HII3RHX TemnepaTyp. CONIaCHO 3THM gammam 
B gnana3one o6xgero ganneman 500-600 mat pm. cm. TemrtepaTypa TpeTEero 
BapMBHoro npeaeaa cocTananeT 	C; Bocrummerremate tun aTOM nponcxogNr 

cTerrenn 3/2 . HoaTomy OTOT nopsigox peamopm nm6parr nprt nponegertnn pacgeTo3, 
no3Boasnorgnx OliceHRTL arreprnm arum:tat:pm nagammort cnopocTn peannlin. 

HenoTopme peayabTant oupegeammn 
nagaammtx utopocTen pease rol npn-
Begenm B Ta6n. 3 a 4. Hprme-
gemme B BIIX cpegrme nragemin 
ROHCT3HT utopocTefr g.t151 TemnepaTyp, 

10,5 - 	 nmenninx MOCTO npn ancnepnmeaTax, 
II0 ypanneinno 

d (B2H6)  I 	= 
ka (B2H6) 3/2  (00 9 . 
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234 	 r.  Rurcemuxa xuMu' ecxux peas ~yuu 

CO aHa~IHTe]ILHOi aa1{ep RKoL MoH<Ho HpeJ{Honaram, 'iTO B peaiu ito Hbix cocy-
Jtax j[HaMeTpOM 6,8 C.ht H Hpi TeMHepaTypax B JSaBJLeHHHX, BCc neJSOBaHnbIX 
B HacToJrSe i pa6oze, peaxI(HH MeifJ{y J{n 6OpaHoM B xHCnopo)SoM jSox itua 6MTb 
rJLaBHMM o6paaoM roMOreHHoii peaxi;Hen B FB3OBOn 4 aae, xoTopai, CorJIaCHO 
MexaHHaMy, HpeJSJIOHteHHOMy POTOM H BayapoM [14], lOJ ~aBJIHeTCH pea}u nefi 
o6p&Ba i enen TpeTbero uop$q ita. OJ;Haxo HpeJ~ ioxceiuiax i MexaHHaM He MOHCeT 
o6bHCHBTb HexoTopbie p03YJIbTaTM HacToxigero BCCHeJ ~OBaHBH, B 'IacTHOCTB 
cieJtyion;ne: 1) B xoj a peaiu nn o6paayeTcs BpOMe KyT0IHaIn HpoJ~yxT H2B203. 
OH 6biJi BbtJ eJIeH, H 6sr7Ia ycTaioBJIeia ero HJ~eHTH'1HOCTb'npo) yRTy , HoJiy'Iax)-
LI;eMyCH HpH 6e3B3pMBHOM OiiCJieHBH HeiTa6opaia. 2) B npoJ ~yxTax peaxr;HB 
He 6binB o6Hapy iceibi coepx iteuHH H2O, OBOH, B(OH) 3  miii J{pyrne toeJSHHe-
111tH xncJIOpO a c BoJlop0 0M. Becb BoJ;opoJ;, o6Hapy eteHtrn B upoJSyxTax 
peaxL;uii, BxOJ;HJI B cocraa coeJ;HHeHBn B2H6i  H2B 20 3  BJIII 112 . 3) B npe-
J{enax B3y'IeHBMx xoxi[eirpai ~Hg iiCJIopOJ{a Ha'IaJmHag CROPOCTb 6eanapi,Is-
Hog peaxt{HH 3aBBCBT TOJIbRo OT ioui eurparjBB J;H6opana B He 3aBHC1IT OT ROH-
r;eHTpat;BB RBCJIOpO a. 

saJlee IIpiBe);eH MexaHHaM peailaHn, upeL{craa IIiiioigdu coho i MOJS4HKa-
aW0 paiee HpeJ JIOiteHHOro MexaHHaMa C 'I TOM HpnaeJ[euuaix BMBI e JSOBOJ~OB: 

1) B2H6  Ems-- 2BH3 , 
2) BH3  ± 02  —~  BH30 ± 0, 
3) 0± B2H6  —~  BH 30±BH3i  
4) BH30±•B2H6  —~  BH3 ±B2H60, 
5) BZH60±02  —~  112B203 ±2112 , 
6) H2B203  --b.  B203±112, 
7) BH3±02 ±M  -~  BHO2 +H2 •±M, 
8) BHO2 CT@H 

- 
 B203±H2, 

9) B1130 
cTeaxa

> B203±H2. 

B IIpnaeJBeaaoM MexaHHsMe peaiu irn coeJ;HH eHBH BH2OH, HBO2  H B 21150H 
npe){JIoHceHHoro paiee MexaHHaMa peaiu rrn upeJ{CTaBJIeHbi Rail BH30, BHO2 
H.B2H60 cooTaeTcTBeIIno JBxn TOFO, 'ITo6nI MexaHHaM He BRJIIO'IaJI O6pa3OBaHBH 
CBH3en 0 — H B xo a 6e3B3puoHog peaxl[HH. ,LadlbHenmiie HaMeaeHHH 3axJIIO-
'iarorcH B o6paaoaaiii H2B 20 3 , H03TOMY cuoco6 o6paaosaim xoae'LHbrx IIpo-
JByxTOB B203  H H2 JIBJIHeTCA 60JIee JICHhIM. BOSM0,RHO, 'ITO yxa3aHHai BTOpaJI 
peaxrBHH upoxoJBHT epea o6pa3oBaiie BH302  [24]. Ec rn Ao6aBHTb peaiulix 
o6paaoaaiHH BOJBhI, TO 3TOT MexaHH3M MoaleT 6um Tami a nplMeHeH x B3paxBHOn 
peaxr;ni, ua'IaJIbHr,Ie peasu mi xOTOpOfi o6ecue'HBaroT JBOCTaTO'IHI,Ii noJBneM 
TeMHepaTypbr JBJIH HOJBHSBraHHH CMecen BOJBopOJBa C RRCJI0pOJBoM. OJBHaio B axon 
cHCxeMe peaxr[HE He y'iITaIBaeTCH TO o6cToHTeJrbcTBo, ITO Ha'IaJIbHaH cxopocTb 
3aBHGHT TOJILIIO OT xoHz{eHTpaz;BH JBB6opana B cneJ;oBaxenbao, oaa Tpe6yeT 
J{a7ibfleWHero yTo'IHenm. HaCT0HIIrHn MexaHH3M peaxrBBB paccMaTpiaaeTci 
TOJIbRO xait nyTeBoJ{HaH HBTb 6yjryn;en pa6omi. HJIaHHpyloTcH BCCJIeJmBaBBH 
BJIUHHHJI Ha 6eaBapbiBHyio peazIGmo aRTHBHbrr Jro6aao t, cJ ~Bnraron[Bx BaptIBHBIe 
npe7reJIi, HccJzeJSoaaiiH poJiH Bp0Me}zyxO'LHOro COeIRunseHitJI H2B203 H yCOBep-
LneHcxaoaaHBH auaJIBT114eGo n McTOJ HJ{i C I;eJImLO 6OJIee TO'iHorO oIIpeJ{eneuHH 
pOJIB BOJBOpOJra B IIpo)ByxTax peaiu HB. 
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MccnemoaaHme pa317oxelimi rumpct3mHa 

H. 96epcman, H. ricaccatett 

BEaHane AaH Hpanatil 0630p HocneAomumil MoneKyJIHpaoil crpyHTypra rHApa3HHa. 
3aTem pacc4oTpeao HaTanwrHgeoHoe paanomenHe n:Tam:Ea Ha meTannH‘lecHHx HosepxHoc-
TfiX. YoTaHoHnello, 'TO meTanam, aTonsi HoTopaz limeioT He3aHonHeromie nogrpyrnal 
d-aaerrponon, Hertmpop Halt cHaLuble HaTanHaaToina paznomeram rap,pa3HHa, B TO HpemH 
Halt meTannu, aTonna HoTopmx HMeJOT aanonneuraae d-HoHrpyrarm HRH He HmeByr HX, He Hpo-JIBRBIOT HaTanwrizulecHHx CBOACTB. Cgeaaam iipegnonomeHHH 0 Haganiabix CTElAMIX pamo-
FlieHHH rHHpaaHHa HpH paaaHmasx yenommx, H HpegnaraioTcH HarH6HTopm aTero Hporkeoca. B HaAecTse IMPH6HT0p0B moryT Gay/1MM ammHax, HHHHHH, TOXy0J1, HCHHHAHH H TOXyHAHH. 

BBEAEHHE 

XOTH rnapa3HE ysHe gasHo HmalaHaeT cynkecTHemnaft IIHTepec C TORICH ape-HHH ero HCIIOJIL30BaHHH B HvieeTHe paReTnoro ropiagero, °guano npaxTrimecxoe 
npHmeHenlie rHgpaamra EcTpenaeT pHg aaTpygHeini. 

ritgpa3HH Herm) HogHepraeTcH xaTanTltRecHomy paanontemno Ha mHornx 
meTannwiecxHx nortepxHocTHx. lipome Toro, rHgpanni, no HpailHeil mepe B ram-
o6pa3Hom COCTOHHHH, HmeeT CHJILHO Hmpame3H3rio TeHgemnino K paanontemno 
co HapmBoll. HaRouen, oTcyrempoT HcmepubisaxnEHe npegcTaHnemui o mexa-
'mama peaRHHil paaaoateHHH n ropeRna rHgpaaHaa, RoTopme Heo6xogInsm gnn 
npoBegeHHH Toanmx paerieTos xapaxTepHcflut H ycTolinHHocTH ero ropeHHH. 

HacToHnkaH pa6oTa npegcTaHnEeT co5ori nonwrity HHecTH TeopeTwiecluni 
Hxnag B penTeHHe nepemlicaelnaux upo5nem. PaccmaTpHHaemme B pa6oTe BOIL-
poem HanaraloTcH B caegyaxgeft nocnegoHaTenwHocTH. CHamana HmuormeH 
o5sop HccaegoBaHHil cTpyxTypm rHgpannia, RTO npegcTarhuHeTcH Heo5xogHtnam 
Ana o6ecnemeHHH cyTnecTHeHHoil OCHOBLI HOHILMHHHH TOTO maTepHana, Ha KOTO-poM 6LITID noeTpoeu ganaHetinnin anaaaa. 3aTem paccmaTpHHaeTcH 
Houpoc o HaTanHTHRecHom paanomeHHH rugpaaHHa Ha meTanalpiecxfix nosepx-
HOCTHX. Ha oeHoHaHHH aHanH3a monexyaRpHoil cTpyKTypaI H HaTanHTHriecnoro 
pa3nomeHHH npegnaraeTcH mexanH3m HaRansHaix exam& paanonteamg rHgpa-
aHHa npH paw-111,1)11,1x ycaoHHHx. H, Halt°Hen, paccmaTpHHaloTcH rsyTII HHTH6H-
posaHHH pa3nomxeHHH rHgpaaHna Ha meTagalimeciatx nosepxHocnix, B raaoHoli 
cDaae wog B 06011X capLaHx ogHospemeHHo, LIOCHOJILRY OTO iirm5HposaHHe momeT 
npegcTaanHTI. allamHTeaLnmii npaRTHmecxHii HaTepee. 

MOJIEICYIDJPHAH CTPYRTYPA 

40cHonHaa TpyguocTE. npH 1/011111Tne paegeTa cTpyliTypm MOROI-CYR& MR-
paamia BoamaeT B CBH3H C TeM, RTO Hogrpynna 2s 8  aToma aaoTa o6nagaer 
xapaxTepHans CBOACTEOM paapymaTacH nog HammHem cocegmitx aTOMOB. Beneg-
CTBIle 3Toro npHX0,IIHTCH HMeTh Reno He c gHcToil Hor4Hryparpleil 2s 22p 3, a co 
cmecmo Hol4Hrypagini 2s 22p8  II 2s2p4» [1]. 

alpencTaBHm ce6e, ITT° y aToMa a3oTa OTEHRH ogHH Ha 2s-anexTporroH; npu 
aTOM o6paayeTcH RoHcInarypaHHH 2s2p 3, HgenTruniaH Ho4Hrypanlin riempex-
HanenTHoro aToma yrnepoga» [1]. eleTupe HaneHTHocTH aToma yrnepoga Ha-
npaHneHm K HepinHHam TeTpaagpa, a cHabHaH CHOCO6H0CTb x o6pa3oHaHmo CBH-eat HO OTHM HanenTHocTHm o6yeaoHgeHa rli6pHgn3anneti 2s . 71 2p HonEmma 
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4)3THHnHi3» 1). KECRH Teneps HepHyTh aTomy aaoTa yganemnaft panee 2s-3nexTpoH, 
HO He Ha 2s op5fiTy, a Ha °gay Ha yam aaHHTmx OXIHM DRenTp0HOM TeTpaagpH-
necmitx op6HT, To aTOM aaoTa craHoHliTcH o6nagaTenem MOIL amx HaneHTEmx 
cayman', HanpaHnernmx Hgons Tpex TeTpaagpHrieciwx oxen, n ORHOg napoit 
anexTpoHoH, Hmelonlax npoTHHononoHunge =HE& H aanHmaionkert mersepToe Te-
Tpaagpxgeowe HanpaHneHHe. Moaexyna rHgpamma, COCTOHInaH H3 Talon aTonoB 
aaoTa, HBJIHeTCH HaH6onee eTa6HasHoft BoamontHok monexynort» [1]. B HacToH-
'Heft pa6oTe HpHHHTO, RTO TaxaH cTpyxTypa HBRHOTCH geticTHHTenaHoft Men- 

cTpyxTypoil MOJNICYJILI rngpanma. 
B aTok mogenH aTom a3oTa HmeeT *Tempe anexTpolumax o6naxa, HoTopsie 

c HageemeHHoil TORRH apeHHH KWH:ROTC/I II0A06HEIMH. Ha HHX TOJILKO TpH IIC-
rtwthepoTcH gag o6paaoHaHHH CBH3eg. TaRnm o6pa3om, B gaHHom cnyqae cRe-
HHgua BO3MOHCHOCTI, peaoHaHca. OgHaxo, npencge mem nepefiTH K paccmoTpe-
HMO peaouauca, oarraxonnamcH nogpo5Hee co eTpyHTypoit monexyam rHgpaanfra. 

Ha ocHoHaHHH crrexTpoutonwiecxlix Ha6mogeHnii Dpe3eHHyc H RapHeitas 
[21 cgenaHH HmHog o TOM, RTO //RH rHgpaanna BO3MOIIHJ,I TpH moneHynfipable 

eTpyHTypu, a HMeHHO eTpyHTypa ataH11131*, eTpyHTypa mpecna» H HOJIHOCTLIO 
HeclimmeTpErmax orpyHTypa, npmem npH 061.1=1111,1x TeMnepaTypax cymecTayeT 
TORbK0 oglla HORHOCTLIO HecHmmeTpwataa eTpyHTypa. Hpli o6mmasix Temnepa-
Typax He HmeeT mecTa HpankeHne HoHpyr CBH3H N — N, a HPOIICX0AHT aHnn, 33- 
xprunialorgee Roge6aHHe. 

OpeaeHxyc II HapHernu. [21 upegnononwaH, 'TO HoTeHnHaammil 6apbep 
HayTpeuHero HpankeHHH B rHgpaamie HmeeT meoTy OT 6 go 10 nicaA, 'TO Haxo-
gHTeH.H cornacHH co aHagemaem, Hafigerumm Henan H Ca3epneHnom [1], K0TO-
paie BlaIRHCAHRH gaff 6onee HbacoHoro 6apsepa HmcoTy 0,33 38. aTH ate aBTOpM 
Anil mem:a:Hero 6apLepa BEIRHCJIHRII BI,ICOTy 0,2 38. AonyineHne o cyrneemosaHHH 
aToro HToporo 6apLepa npHHogHT K gonyinemno o cynkeeTHoHaHHH Ai:137x cl)opm 
MOROHYRIDI N2H4, HoTopme BO3HEIKaIOT BCIleACTInle HpanleHHH ogHoil 113 ITYITH 
NH2 HoHpyr CI3513H N—N. 

CpegHHe DHePTHH cHnaeti, no Beef' BePOHTHOCTH, paBBal [31 

83,7 'mart' mortb, 

N—N =20,0 1£71CIIIIMOAb. 

AJIHRLI mina B OCHOBHOM COCTOHHHH paB131.1 [41. 

N — H 	7-0 = 1,014.10-8  cm, 

N—N 	7-0 = 1,5.10-8  cat. 

Bee yrnm menzgy CBH3HMH paHma IIPH6JIII3HTeRLHO 108 ± 10°  [51. €Dopmbi g oe-
Homme Ramon,' Hone6anHil B monexyze nagpa3HHa, HatigeHable ctipeaelinycom 
H liapHeitnem, H3o6pantenal Ha 43Hr. 1. 

BepHemcH Terrepa K Houpocy o BO3MORCHOCTH pe3oHaHea. CornacHo OgpHTy 
n Orr [5], 41303MOMHO, 'TO rugpa3HH mom eT cylgecTBOBara B TayTomepHoft 
ammo-HmligHoiff cDopme H3N—›- NH H 'TO IC Tanen eTpyHType nplisogHT mllrpa-
It1151 npoTona, HoTopax monteT nMeTb mecTo npH onpegeneHmax 06CT0JITeRb-
creax. CyraecmyeT pnj cmgeTenbeTH xHmkraecitoro xapaHTepa, yHaabaHalonnlx, 
'TO TaHaH HMHHO-IMUHRHail cTpyHTypa . 1303MOSKHa HRH nexoTopmx nponasog-
MIR TH,apaaHHa. Tax, HaupHmep, npH TepmHmecxom pa3goateHHH c4emtarmg-
pa3inta ItmeeT mecTo mHrparHaff pagHHana NH no opTo- B napa-nonomeHHe 
c o6pa3oHaHllem rrapa-cDernmeHAnasillHa. OgHaxo erne HeT cuenHansHbax goxa-
aaTejlbeTB, irogTHepHigaioncHx TaHylo cTpyHTypy C c11H3waecHoia TORICH apeminic 

1) OTHoutTensHo TH6pHAHaarona S H p Hdaawnix (byEatikaii B aTOMe asara CM. Baia 
cD.Tem [18]. 
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238 	 l'. IC uxemuna xumuuecxux peanquii 

v 8D/4P 
 Os 

vt, 3160 	a, s  /282 1 	v to  3255 1 	" 'N2 1585 .  

KaneautuA muna A, 	 Managua"! muna A 2  

(130 H r. 1. Hopmaobme Rone6aano mongol,' N 2 114  [2]. 

Bce HmaecriaaaHHoe yrtaarmaeT Ha BO3MOHCHOCTI. TOM, '41.0 cynrecTayer 
cTpyKTypa NH 3  —>= NH Hax TayToraepaaa /Dolma rHapaaaHa, nprmem parmose-
CHO crmrmyTo B cTopoHy NH2  — NH2 . CaegoHaTeaLHo, Heart/warm Taxaa peaxgas/ 
paaacettexHa: 

H H 
I 

H —N—N —> NH3 +: NH 

Apyraa BO3MOBCHBH CDopma 

H 	,H* 
—\ N 

\ H 

Oarrarce Hax6onee HepoRTHo, "ITO OCHOBH011 cTpyraypoil rHxpaanxa HBWHeTcH 

H \ 
;N — N( 

H/ 	\ H 

xoTopaa paaaaraeTca Ha gsa pax:mar/a NH 2 . 

RATAJI113 

ECJIH cTpyrrypa rHapaarma, upegawaeHHaa Ileum/ H Caaepaerraona, HB-
aliens! HepHoit, TO rrmpaarui goaacera o6aagaTH craarzoit TeHgemmeil x accorma-
max Kax c carvirim co6orl, Tax H c moaexyaan/H, HIVIe101I(H/211 q 0TKpLITLIe» op6HTm. 
B HeficTHHTeoaHooTH, o6 o6pa3oBaHHH accogimposammx gludepimix moaexya 
THApaakum coo6uTaloi OpeoeHHyo H RapeetTaL [2]. 

Yurrsthaa oTmeueHripo TeHgemTmo x accorkanum, paccmoTpum HexoTopme 
XHI,111"-IeCKHe aaemeHmt, Haropme Ha OCHOBBHHH H3BeCTIISIX axeuepHmeHTanaHmx 
gaimux Hp0FIBJIHIOT HaTaaHTHirecxyro BHTEBHOCTI3 HO OTHODIeHHIO x rimpaaHrly. 

CoraacHo BoarApy 	MeTaanaMa, ycHarmarommax paaawaerme ragpa- 
31111a, HBBRIOTCH megb, xpoM, mapralleg, Humor, ;mono. MeTaaaarom, He exa-
31ABal0E1;11/414 BAHHIIHSI Ha paanomeHHe rligpaaHHa, SIBMIIOTCH xagrallti, HHHH, mar-
BHA, aolommuul. 

PaccmoTpom aoexTponHale eTpyliTypm 3THX HenveTH. Y meTanooH, xoTopme 
He HBJIHIOTCH RaTaomaTopamn, azeitTpoHEme eTpyxTypm OTHICLIBUOTCH Tax [3]: 

Zn 	1s 22s22p63s23p63d104s2 , 
Cd 	1s22s 
Mg 1s22s22p63s2 , 
Al 	1s22s22p03s23p1 . 

Y meraaaoe, yeuauealorqux paaaomeHae, 
gpocque: 

1s22s22p63s23p63d54s1 , 
1s62s22p63s23p63d54s2 , 
1822s22p63s23/363d64s2 , 
1822.922/3 63s23p63d84s2 , 
1.952822p63823p63d164s24p64d164/145825p65d6631 , 
1522822/363323p63d104,51 . 

OgH3H0 mem:, KBJIHOTCH nepexogram 3BeMeHTOM H o6pa3yeT 60JILHIIIHCTBO CBOHX 
COCAHHeHHCI, Haxogsich B B036yHigeHHOM COCTOHHHH: 

Cu* 

;lee nocaegaue nogrpynnw 
He 	RaTe7Iu3aToprra 

1.922s22p63s23p83d94s2 . 

HaraamaTopu 

Zn 3d"4s2  Cr 3d54s1  
Cd 4d1- 65s2  Mn 3d54s2  
Mg 2p°3s 2  Fe 3d°4s2  
Al 3323p1 Ni 3d84s2  

Pt 5d96.91  
Cu* 3d94s2  

OTMOTHM, 'ITO aTomm MeT3.7IJI0B, He HBBITIOTHHXCH RaTaomaTopamH, HJIH 
HoHce He HmeloT Hogrpyruna d-DaeHTp0HOB, IIJIH HMeIOT 331I0JIHeHHEIe d-HOTI-
rpyrnim,B TO apemu Halt ace EareamaTopia umeloT HeaanoaHexame d-rrogrpyrom. 

H3BeCTHO, 	d-op6HTLI, molt OHH HeHOJIHOCTBIO 33HFITLI Henogeoemnamia 
aoexTpomulmn HapamH, HrpaloT "'wimp() pont. B o6paaoHaHHH caHaert [3]. Tax, 

22p63823p63d104s24#34d105s2 ,  

aaeRrpommie ciTyuTypia cae- 

Cr 
Mn 
Fe 
Ni • 
Pt 
Cu 
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240 	 F. Hunemuxa xumutseocux peaxqua 

jig rexcamHuoxo6ansT-Holla HaBecTHax Talmo cTpyxTypst, Halt, HanpHmep, 

	 +++ 

H3 N 	NH 3 

H3 N — co — NH 3 

 H3 N 	NH 3  

Aga rHgpaaHHa H3BeCTHLI Komnnexcm miga [51. 

N q  N 2 	 NH3  Pt/  

11 3  N 	N2H4  

      

      

Cl 

 

N2 H 4  

/Cu 

N 2  H 4  

so4 

N2 H4  

Cu 	 Cu 

N2 H4 /1  

C l. 

    

      

C 12  
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sTo reTeporeHHoe pa3nontemie rHgpaanHa Ha nosepxHocTH OHHCH xpemHHH 
11p0HCX0AHT 6e3 yqacTroi cao6ogHiax pagiaxanos. 

gpyromy Boamoamomy Hsgy HaTanH3a OTHOCHTCR Tax Hanthaematii xone6a-
Taman:ail HaTanna. CornacHo rMuoTe3e, HaTanH3aTop monieT yCHRHBaTL co6- 
craenHoe xone6anHe monexygm HnnoTL go ee paapyineHHH HRH OH momeT Ha-
CTORLHO yCHRHTb gammii po Hone6aTen3Horo ogEoro II3 pearlippo-
igHx BenkecTH, sTO TeM camrilm o6nertraeT BoageticTHHe Ha Hero gpyroro peareHTa 
[101. Cornacno aToil rHnoTe3e, JvJIM 9434)ORTHBH0r0 BO3AelICTBH/1 HaTanHaaTopa 

Tpe6yeTcH, 11TO6LI 3T0 BoageilcTaHe npolicxogHno CHHIpOHHO C TeM xone6aTena-
Haim HHHateHHem, noTopoe aepoHTHee scarfs npHisogHT K Tpe6yemomy npeapa-
Hkemno. 

B HeTHepTori pa3HOBHAHOCTH HaTagHaa mogexyam B romorennoil (base XEM14- 
.1eCHH HaaHmcigeificTayloT HRH C pearllpyionHamn BenkecTaamH, HRH C aexoTopumn 

npomencyTownix Bei:Hems. B lcaxiecToe nplimepa HaTannaa. OTOPO poga moamo 
yxa3aTa Ha acDcDexT agrumruf He6onainHx HORIfileCTB BOX.' aa pa3nomeane rng-
pa3HHa. Tax, BaH THrreneu H ;le Hrep [111 Hanum, cnopocm pacupacTpa-
Hamm ugamenll B cmecH, cocToHmeii o3 95,13% N2H4  H 4,87%H20, paaHa 
170 aulcex, B TO apemsx Raft anH macToro rEgpa3HHa oHa paaHa TORLHO 127 chtIcex. 
143 3Toro cnegyeT, slTO He6onmaHe xonnHecnsa Box,' HansnoTcH HaTanmaTopom 
npH paagoncennH N 2H4 . 

HAqA.1113HEIE CTAJA1111 PA3JIO1ICEHlifl 

Brame 6mno noHaaaHo, TITO nagpa3HH momeT 6LiTa B (Jopme NH 3--> NH, 
g.Tur xoTopoii, HepoHTHo, nepaoHaHanmraH CT3,I(HH paanomeHHH Taxosa: 

H , 

H—N—N,  > NH3 -1- :NH. 

H 	. 

HpH pa3nonteHHH rHgpa3nHa Ha HexoTopmx meTannHHecxHx nosepxllocTHx 
ogHoil H3 craget, no-nHaHmomy, HBRfleTCH o6pa3oBanHe cameft meatgy aTomamH 
N B rHapannie H HesauonHeHnumH d-op6HTamn B meTagne. 

HpHHHTo C.IHT3TL, tITO y MOTaRROB anexTpoHHaH HonclutrypaHHH, B HacT-
HOCTIE RoHcbHrypaHHH d-nonocu, cnyHtHT xapaxTepnciaxot1 HaTamarymecxoit 
aRTHBHOCTH [7]. CornacHo aTOfi reopHH, npegnagaraeTcH, tITO npH Aagcop6HHH» 
ra3a Ha meTanaHriecxoili nosepxHocTH ras oTgaeT ageHTponat d-nonoce aTOMOB 
meTanna, nononHHH Taxau o6paaom 4a .currame gediexTIA HRH glapitia a d-no-
noce 

B cgyHae paanomeHHH rHgpa3HHa agcop6nnfi coupoisoncgaeTcH nocneJSylo-
IISHMH  peaRgHamH, B nporkecce xoTopmx, no-allglimomy, npoHc-
xogHT o6paaoHaHHe H BaaHmogelicTaHe cao6ogimix pagHHanos. 

ECRII HpHaFITI, d-op6HTHEati MeX311113M HaTagHTHHecxoro paanonceHHH 
panina, To monmo npegcHa3aTa, rITO anemeHml, Hmelonpate aT0MHMe Homepa OT 
24 go 29, OT 42 Tp3 47 H OT 74 Tv) 79, 6ygyT xaTanHTHgecitH aliTHBIMIMH, B TO HpemH 
Halt anemeHm, cogepwanixeca B Hononxax nepHogHgecxoff Ta6nlakm, Bengal:1- 
aHemmx marHHem, HHHHOM, aniomHHHem H xpemrnaem, 6ygyT HeaRTHBHLI. °Hamm 
TaHHe agemeHTat, Raiz yrnepog, cnegyeT paccmaTpHaam C 60nsmoia ocToponmo-
CTLIO, nocxonaxy OHM moryT npomoTHpoHaTa HaTa1113 HO gpyrHm meiarmamam, 
a He Tonmio no d-op6HTHomy mexaHH3my. 

KaTanH3 nocpegcTsom cnnaBoa HRH coegErHenHil RILIIHeTCH 3HaHHTenano 
6onee cgommum HHnenHem H He 6ygeT o6cyn4gaTaca H HacTosuneti pa6oTe. OgHaxo 
cgegyeT OTMeTHTL, .ITO B pa6oTe no tHgpa3HRy Cynapx [9] cgenag masog o TOM, 

CyrgecTaosaHHe cpopmut rHgpannia NH 3  NH HmeeT mecTo, no-HHAHmomy, npH 
ycnommx, xorga gems Hp0HCX0MIT mnrpaHHH npoT3Ha. Monmo npegnonaraTa, 
STO msrparkHH npoTona Ho3HHHaeT npH HucoxoTemnepaTypHmx raaocpaamix 
peaRgHHx Han npH peamumx Ha nosepxHocTax. 

HpH HH311% TemrrepaTypax H BLICOKHX xonneHTpannfix rnapa3HHa, xorga 
60nee aeposnamm HHnHeTcH nporkece accormarkaH, MOHCHO npegnononom TaHyas 
cTagnio pa3 -Tomei:114H: 

H 	H H 
N —H 

N —H 
(N2  H 4 ) 2  -----,... I 	N — H + 2NH3 

N — H 
N / 1 

H 	H H 
	

N2 + H2 + 2NH3  

flogo6Hax peaxwm momeT imam mecTo Ha meTannwiecHHx nosepxHocTHx. B pa-
6oTe [12] npHimmaeTcH B xa,lecTHe nocTynaTa yparmeHHe, HO xoropomy rHgpa-
3Ha pa3garaeTcH B upncyTcTaym IIRaTHHOBOI HepHH 

2N2H4  ---> 2NH3+ N2 + H2. 

Hppepa [131 Haman, ogHaxo, 	oftem ram, o6pa3ponkerocH npH pa3no- 
?Realm rHgpa3Hria B nplicyTcTanH HHHe.na PeReH, acerga 6onbnie o61,ema, onpe- 
16 3axaa 34 23 
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Hcaneaoecusue paa.toxcenus auapaauna 

H nosepxHocTinae mexaHHamm 

FI z NI—I
I  
NH 2  

1 
I 	I 

ti 	1 

1z Nj — INH 2  
I 

i 	I 

	N- 

242 	 F. Kwiemuna xumunecieux peamputi 

genHemoro IIo manienpHnegenHomy ypasHenmo. YHeaRgeHne xonHgecTna HaTa-
aHaaTopa nplanogHT K ynemmeinno o6sema Hankenfiemoro raaa, ROTC:113MR AOCTII-
raeT allageHHH, onpegenHemoro cnegylornHm ypaBneHHeM: 

3N2H4 	2NH3-1-2N2+3H2. 

3To yitaamnaeT Ha TO, *ITO pealinHE Ha nonepxnocm npoHcxogHT cnegylonnim 
o6paaoM: 

H 	H 	 H 

\/ 	 I 
N 	 N — H ,j 	

:\ 1 , 	 , ,   
H —0 	 NI \ 

_.1 t/---  H 
/.... ' \ 

i H \ 	i H t I 	■ 	i 	I 
■ 	I 	I 
\ H I 	1 H 	/ 

BepoHTHo, ‘ITO B 3TOM caygae monexyna rugpaaHHa IIOYTII HORHOCTLIO paa-
pymaeTcH Ha nonepxaocTH meTanna, nocae rfero nponcxogHT peanglln c o6pa-
30BaHHOM ROlierIHLIX npogynTos. 

PaanoHieHHe rHgpaaHHa momeT rrpolwxoginb mime nyTem npocToro paa-
psnaa CBH3H N—N, T. e. 

N2H4  —*2 NH2 . 

3Ta peal-mii water Hp0IICX0):IHTb 111160 B raaoHoir (Dam, n1160 Ha nonepxHocTH 
MeTBMIa. PeannHH Ha nonepxHocTH, HO Heal BepORTHOCTH, npoHcxogHT Tax: 

H 	 H 

1 
	

H 

H N 	 H — N M 

2ry — N 

H — N 	 H — N M 

M 

H 
2112 NM 	2 NH2  + 2M. 

B c.ayae reTeporeHHoro paanosneHHH rngpaaHHa Ha nonepxHocTH OKHCH xpem-
HHH CnHapx [91 111)eJ11on-ma peaRAHH 

3N2H4  N2+ 4NH3  

II 

2N2H4 —> H2 -F- N2+ 2NH3  

N — N 

7"\ 72\ 
' 	H 

H2 N — Mit  
1 

N — N 

RaHT H Max-Maroll [14] Hccaegonanll Tepwriecxoe paanomeHne rHgpaaHHa 
B pealawoHHom cocyge 113 rarpexca npH cymmapingx gaHnemnix 10-12 at At pm. cm. 
H TemnepaTypax oT 270 go 330° C. HonynepHogm pacnaga 6mnia oT 4 go 12 3.cuit. HpH BMX yCEOBELFIX paanomeHlie rrigpaanHa Ha HOBOWEHOCTH, 
npeo6nagano Hag paanonteHHem B raaosok cPaae. ABTopm [14] cgenann BaIBOJ, 
'ITO mexarmam, Exanuammit cHo6ogame pagHxanw, He cornacyeTcH C MX ancne-
pnmenTanwmani gammimn. aTo o6cT0HTent,cTso nogTHepacgaeT nonoaceHHe 
Cnnaplca [9] o TOM, 'TO paanomeHHe rngpaanHa Ha nonepxHocTH OKHCH xpemunH 
He npoHcxogHT cornacHo mexaHHamy co cno6ogHLDAH pagnxanamH. 

Ha OCHOBaHHH cxaaamitoro MOSRHO npegnononuns, CBH3H NH2 — H 
H H — H o6paapoTcH He noagHee paapmsa cHHaeii N H H N — N, noxaaan-
MAX B mexarmame, npegnomeHHom CnHapRom. OgHaxo manonepoHTHo, z1To6i,a 
ogHonpemeaHo °gam CBH3H paaphthanHcb, a gpyrile o6pa30onananHca. 3nom-
TeaLHo HepoHTHee TaxaH KapTHHa, }coma cHaRana o6pa3yloTcH cna6me acconHa-
THHHue CBH3H memgy monexy.aamH rHgpaaHHa, a aaTem npollcxogHT paaphth 
el:mad"( B bronexyne rHgpaarma. ECRH HpHRSITL aTy Korn:kern:pm, TO OTCyTCTBIle 
cHo6ogmax pagimanon npll paanomeHHH rHgpaanna Ha nonepxHocTH OEHCII xpemana HpHBORHT H manogy 0 TOM, 'ITO B nepHylo cTagmo nponecca reTeporeH-HOPO paw-Jo/Helms:1 Ha OKHCH xpemHHH BXORHT acconHagrui monexya rHgpaanna 
Ha noHepxHocTH. 

11HI1BHPOBAHIIE 

Tax Ran HepoHTHoe paanomeHHe rugpaaHHa Ha noHepxHocTH OEHCH xpem-
HRH cHHaaHo C accormanHeft nagpaaHHa Ha nosepxHocTE, TO aTa peaxrum, an we 
Halt H peangHH romoreHnoro paanoHceHHH, B nponecce xoTopmx npoHcxogHT 
acconHarkHH, monteT 611Th noganneHa C nomornmo HernecTn, Hmelonkin cHoticTso 
upegoTHpankaTa aTy acconHanruo. BO3M07RHO, iITO HRH 3TW1 Heart moryT 6LITB 
HCHOJI1330BaHLI HexoTopsie yrneHogopogm nocpegcTsom o6pa3oHaHHH Hogopog-
Hon csH3H C aTOMaMH aaoTa B rHgpaaHne. B CBH3H C BTHM Heo6xog11mo aameTHTL, 
gTo aHeprnH HogopogHoil croiall C — HN cocTaHnHeT 3,28 mgaitIsuo.ab, a aHep- 
rnH HogopogHoil CBH311 N — HN paBHa EMIL 1,3 nica./11.3mb [3]. Bnonne B03- 
MORCH0, -rITO HexoTopme HHrH6HTopm, mle, Ran 6yTaH, rexcaH II renTaM [15], 
gencTsyloT no BumeouHcaHHoMy mexannamy. • 

IITo xacaeTcH rirH6HpoBaH11H agcop6g11ll H peaxgrui Ha nonepxHocrn 
MeTBEE0B, TO BCPCICIeETHBROCTb aTOMOB 111111 monexya Kan xaTaaHTnaecialx FIROB 

2NH3 + 2N2  + 3H2  

16* 
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244 	 1. Hiatemuxa xu44tuneexux peal pti 

33BHCHT OT HX paamepa H Hp0.1HOCTH CBH3H 3TH% aTOM0B HRH mo.aexya C naTaaH-
aaTopamH, T. e. aBHCHT OT reomeTpHsecimx H aaexTpolunax cDaRTopoit [8]. 
Braao ycTaHonaeHo, .ITO Moneityam, cogepacankHe Daextewria H3 Tex rpynu nepHo-
ansecnoft cliCTembi, ROTopme BOOrHaBHHIOTCH cepoft H gpoccDopom, ,40fiCTByTOT Ran 
RaTaarrrnsecitHe Jig& B TOM caysae, ecaa cooTaeTcTaylonme moaexyam BO3MOSH-
Horo aga HMeIOT cao6ogame aaeRTporume napm, HanpHmep [8] 

0 

• • 

Coraacao amcRaaaHHoil mane TosRe apeHHE, Boamonumm agora B caysae 
seTeporeHaoro paaawneHlin rHapaaHHa 6ygeT ammHax 

H:N:H. 
H 

gpyr m BO3M07KLILIM $I OM 6y,geT aHHJIMH 

H 

• - 
— N 

H 

aumep. 

H 

H 
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3ameTlim, HTO pacTaoplimocTa Toayoaa B ragpaaHne npegnoaonmeaLso 
naaHeTcHHe6oaLmoit, Torga Ran pacTsoplimocTs anHanHa B rHapaaHne, aepoRTHo, 
gOCTaT04HO 6oamuan. Hogo6Hum o6paaoM aaaHmHan pacTaopHmocm Toayoaa 
H aHHanna goanma 6LITT. xopomil. TaRHM o6paaoM, annaHH moncer cayncum 
)401110.71HaTeabHELII cpeacTaom gaff ply -smarm pacTnopEmocTH Toayoaa B rHg-
paaHHe. 

ApyrofE cnoc06 narH6HpoaaHlin Ran reTeporennoro, Tax H romorenHoro 
paaawnealln rHapaallHa monceir saRalosancH B go6anaeHHH ToayHglma Han 
HCHHHA11113 

CH 3  

\I-- NH 2  

CH3  

CaegyeT OTMeTHTL, 4TO, XOTH HITHHHH B uepapo osepegb MOHSeT 6LITL 
nosepxHocTaoil peaRnHH, amecTe C 3THM OH MOHieT Ta2OHe II0A3BAHT13 

romorenupo raaodmanpo peaxamo, coraacHo mexaunamy, anaaorasHomy gap 
caysan Toayoaa. 

Ho-ananmomy, aHHJIHH 6ygeT oco6eHHo 344eHTHBIILIM fIg0M, HOCHWILKy acaeg-
CTBFIO 6oasmoro paamepa moaexyam OH monter noRprATE 60aLinpo Haonkagb 
nosepxaocTH xaTaanaaTopa, TeM cambim geaaRTHaHpyn eel). 

1-1To HacaeTcH rOMOTOHHOTO Har11611p0BaHH51, TO Cgnapx [9] Hama, liTo TOHy0.% 
monceT ygaanTa 113 peaxaHH pagaxaam NH2  caegponmm o6paaoM: 

H 

— C 

H + NN3  

3TOT nponecc conpoaoncgaeTcn no6osHoii peaRgHeil C o6paaosanHem aHHaHna 
meTana. Panee npegnoaaraaocs, HTO aHHHHH Hnn TOJIy0H moryT HOAHBHHTb 

uponecc paaaomeHan ragpaaHHa [16]. IlpHaegeHrrEse paccpngerma moryT cay-
MIT}, BOWKOMILIM oftncneHHem 3T0r0 HarH6HpoaaHHH. 

B caysae ecaH Tpe6yeTca HHrH6HponaTB Ran reTeporeHHoe, Tax H romo-
reHHoe paaaonteHHe rHgpaaHna, TO penomeHayeTcn go6aaanTb rHapaallay 
cmecs anHarma H Toayoaa. 

B cerrra6pe 1959 r. r. YarI3 H3 HccnegonaTenscnoro WHCTHTyTa B CT3HCI)Opge HaHOM" 
uan 36eporeituy, 4T0 off ()Tama oclxpenT aura6aponaarra aranamom pummel:ma Kalman 
azunaoro ranpanzaa. 

CBOAHA OCHOMILIX BOHHEHEIRM H BbIB0)1131 

3aexTpoHaan RoH4mrypagHn aToMa aaoTa B ragpaarrne COCTOHT H3 Herupex 
-aaexTpommix o6aanoa, pacnoaonteHmax TeTpaagpirsecRn. TpH H3 RH% — TH6- 
pligHaoaamme S — p-canaH, a seTnepToe aannMaeT napa aaexTporma c npoTH-
B0110a071(13SIME CHHIIHMH. 

Hapa cao6ogumx aaexTpoHon aToMa aaoTa B rEgpaaHae gaer ocaoay gin 
o6pa3oaaaHn acconnannnuax canaeft. ,geiicTaHTeaano, moaexyam unkpaanna 
accoaHHppoT gpyr c gpyrom H MOHUIO noaaram, HTO paaaontenHe rHgpaanna 
BRarzysaeT peaRgHH c ysacTnem moaexyanpamx arperaToa. IloaTomy, aeponTno,. 
Taxne cTa6Haimpponme yraeaogopogia, Ran 6yTaH, rexcaH, renTaH, HposHo 
CMIHHHIOTCH c rHapaallHom n Taxiim o6paaoM npegoTapargaioT Baalimaylo 
accoguarkm moaexya rHapaaHHa H nocaegyionme peaxaHH C ynacTnem moae-
xyanpuoro arperaTa. 

PaaaonteHlle rnjpaanna na nonepxnocTH OHHCH xpemEHR, no-nnaHmomy, 
npoxogHT sepea accogaaamo moaexya rllgpaanHa na noaepxnocTH. Paaawne-
Hmo sa meTaaansecRllx nonepxHocTax, aeponTno, npegmecTnyeT nepexog men-
TpoHos 113 aToma aaoTa B rngpaarnie na sacTusHo aanoanernipo d-noaocy a me-
Taaae c nocaegpomfm paapboom CBH3H N — N n gaahHeilummil peaxgnamll Ha 
HOBepxmocni. 

Hpegaaraxacn TanHe HarH6HTopia, Kan alumna, Toayoa, ToapigHH, 
6yTan, renTaH, rexcaH. Taione &slaw upegaonteinA [17] onncam 

meTaaaoa, He HBH311011(11XCH RaTaaHaaTopamH, Taime, Ran OICHCL HAIOMHHHH, 
MICE. Imam H °MICE HagMHH. 
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C17OCO6HOCTb K MeTOHC11.414H 030HC1 

OKHCI4 C130Ta 

E. Oulu6opit, P. 903 

Ban:mama° Teopernaecnoe ncenenonanne paannanmx cnoficm yczotianaux Aeronannon-
IINX BOBH B raaoo6paanom oaone B raaoo6pasimil Ewan. Ana onpeAenennn Annual 
peammommii BOHM npeAnaraercn meTog, ocuonanmart Ha =aqua:tax cnopocTen peangan 
pasnomeman. lipeAnomenabril me'roA nprimenea Ana nonyaenna Bpwreprtn, Iva /10MOIAII KOTO-
pore MORMO npeAcnaaan. nosmontnocm TkeToaamna .ra3006pammx cmeceii. B pesynbrare 
upamerimma nonyammoro aprimpria x ra3oo6pa3nomy oaony B raaoo6pa3mil °MICH asora, 
HalCOAFIBTEIXCH B cTarmapTaux ycnoroamx, ikenamcg shmog, gTO B oamie 6yAeT B03HIIICBTL ymoirt-
mums' AeTomaumg, "ITO cornacyeTcH c xopomo II3BeCTBEEPIIII axdnepaMenxansmnMH CDBICTabfa, 
TorAa Hai( B ra3oo6paaaoii mama asoTa coacem Be Boanrutaex AeTonarmn." 

OBO3HAIIElillfl 

A — naorgagh; 
ci  — Boarkeiaparma 	Bemeenta; 
E('). — afteprim i-ro BeirecTBa r[pB remuepaType 0° K; 

F = p i  pi  ui — nocToBrataB Benigmaa (Bmnyabe, uplixogsugniica Ha eim- 
maw BnorgagB BollepenHoro cegemm); 

M = Q iui  — nocTommaa Benieuma (maccosmis ceityagmilti paexog BoToita 
mepea exkBrarily naorgagB); 

4Hi ' Ti — TeunoTa o6pa3oBarma i-ro BeakeeTaa nprt TemmepaType Ti; 

A1-4; T 1 — TenaoTa peal nn emeTembi Eipri TemrrepaType T i ; 
H — a6comoniaB ygenartag alrransuBB; 
K — Rol:Lemma eRopocrit peampm; 
L — Amnia peaymBormoil 30111A; 

1 — JIHRexc, OTHOCRIIVIIIC51 x onpegenennomy mecrononomerimo B 
peaRgnommii aorte (..., 1-1, 1, 1 + 1, ...); 

M — Tpene Tea°, yriacTsponve B peaRrom paaBoateBBB osona; 
ILL — moneRynaparAft Bee; 
ni  — ygenbrroe ‘ITICJI0 moneii i-rO BergecTBa; 
p — Am-Nam; 
q — Bwtenmuneecsi Tenao; 

qT  — o6nkee xonwneento mina, BmgennBrueeen B peaxikBomioti aoBe; 
R — ymaBepeanimafi raaoBaB nocTommafi; 
T — a6comoniaB TemnepaTypa; 
t — BpemB; 
t — ocopoeTb; 

— paecTomme as npuvrEam exarmom yuaomemita; 
z — o6mee Immo BeBleeTB; 
Q — IIIIOTHOCTL; 
) — Rourkemparma; 

[ — Hanant•BaB Horakemparpm BergeeTBa. 
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248 	 P. Runemuua xumuuechlux peaxuuti 

BBFAEHHE 

AHaHl13, npegeTaHnemradi 'H HacToHnkeil pa6oTe, nocHHHAell HeenegoBaHmo 
geToHar(HR B J;JHHHNIx Tpy6xax, B xoTopaix galimeHne ram momer paccMaTpu-
BaTbCH Hall ogHonfepHoe. 11pH lipoBegeHHH HeenegoBaHHH HpeHe6peraeTcH H.HHH-
imam TpeHHH, gH(14y313H H TermorrepegaHH. 110-BHglIBIOldy, 3T0 npeguonomeuHe 
HHaneTcH clipasegnromnif, Tax Halt exopoeTH HpoHeceoH monexyaRpHoro nape-
Hoea 3HatimeasHo mamma maceoHoit exopoempaenpoeTpaHenlin, sbtas1HaemoLj 
glHHteHrtem J;eToRaI{HoHHoi3 DORMS. 11po6nema npegexaaaHHH cIIoCo6HOCTI1 
x geroHanHH Hapaisqamix mon pemaeTcH Ha OCHOBaHHH enenHansHoll Mogen 
cTpyrrypm yeTofixHHoli gOTOHBAHOHH011 BOJIHM. Cornaerm aTOit mogenH, 
Har(HoHaaH Bosnia COCTOHT l33 npHmoro exarnia yHJIOTHOHRFI, sa xoTopmm cne-
By0T 30Ha, B Rompe' HponexogHT nogHog Tennosoit alleprIIII x AoasyRosomy 
noToxy raaa. 1lpgMOg exaqox yunoTHeHHH paerrpoeTpaHHeTcH B xmarmeexn He 
H3anmogeitempounn raaax nnR Ta3OBLIX cmeesix CO CROpOCTE.10, puma cxopo-
CTH yCT0tixmOfi geToHanHoHHoR BORHIS [1], mrolcaHemoil H3 TepmogHHamime-
CHH2C coo6pameHml. 11pH Hepexoge xepea exaqox ynnoTHeHHH TemnepaTypa 
raaa peaxo Ho3pacraeT, H B ra3e HaxHaaloT nparexam xnAnneeitHe peaRruni. 
TenJIoBaH aHeprHH, HugenHiorgaHesi HpH aTHx xHmHqecitHx peaRIrn1X, yexopHer 
g03HyxoHort ROTOR 3a npRainJm cxaqxoh ynnoTHeHHH go Tex nop, Holm HOTOK 
He craHeT 3ByROBLIM. PaCCTOHRHe memgy (lipOHT0M npHmoro exagEa ynnoTHe-
HMI H B xoTopoil gO3ByHOBOR ROTOR aa CHWIROM yHHOTHOHHFI eraHo-
BHTCH 3BYROBLIM, paccmaTpHHaeTcH B RaxecTHe TofIISHHbI AOTORalkHOHHO 
BOHHLI. OTIOBHHHO, CROPOCTH XELMIPIOCICHX peaxmlik B BOTIHe 637,43rT oupegensmr. 
TORIEcHHy 3TOil geToHar(HoHHort BO7IHbI. B cnyHae ;PREEMIE pearakHoHHoil 
ROTOPH TOHJIa OT ropfixero ra3a H mince Tpy6RH CTaHOMITCH aameTuumH. B OTOM 
enyqae ROTOR aa CltaHROM yll/IOTHOHH/1 HO goeTHrHer aim-condi CROPOCTH H Haqa.m- 

exopocm Honnu 6ygeT ymeHamarbeH. Benegurme aToro TeMneparypa 3a 
exaxxom ynnoTHeHHH 6ygeT nagaTa, Hai3oHeT ymerameTare exopocTeil peax-
rpm H, enegoHaTeabHo, yHenHaeHHe TOJIMXHIS geToHar(Homaoti BOJIHM. B pe3yab-
TaTe aToro Terrnonme HoTepH euke 6oname BoapacraloT R B Roane HoHnoH HonHa 
nepeeTaeT pacupocTpammca. Tax xax HenbaH YCTaROBIITI• a6comoTHEse aHaqe-
HEM HoTeps Tenna OT ram xepea CTORICH TPY6I{H, TO TOJIIHRHY geTonagHormoff 
BOJIHEI MO/RHO uplimemErra TORLHO B Bilge Kw:zee/Tel-1110r0 xpnTepun gag Hpegcxa-
3aHHH cuoco6HoeTH ra3a x geToHar(HH. HaHarrnunq xpHTepHem gaH onpegene-
HHH geToHar(HoHHatx Hpegenort HBHHOTCH, IIO-BWIRMOMY, exopoem HapeneHHH 
Tenna Ha egEHarcy Hamm 3a HpHnelam exaqxom yunoTHeHHH. 

METOA no,gxogA 
CTpyxTypa geToHarnloHHoift BOhRb1 , IIpHHMTah B HacTowneft pa6oTe, noxa-

awn Ha cintr. 1. HapameTpla, oTHoungnecH K HaxanbHomy COCTOHHHIO raaa, o6o-
aHaxamTeH Hagexcom 1; HapameTina B 3oHe, B xoTopoil upoTexaloT xuanpleexHe 
peaRgHH, o603HaTialoTea nagexcom 2; napameTpm, oTHoeHHHaecH x RoHeqHomy .  
COCTOHHHIO ram,— Hugexcom 3; Hapameirpm, omocHrgHecH x COCTOHHHIO 
epegeneHHo 3a Hp/MUM exaxxom yllHOTHOHIESI,— HHgexcom 4. IIPHHETO, 'ITO•

raa B coeToHmrH 3 HaxogliTcH B coeTomurH repHoglinamriseexoro H xHmkrqeexoro 
pasHoHeeHH. Paa HerapepegeTHemio 3a exaxxom yunoTHeHHH HmeeT Taxa ace 
xnurrieermil COCTaB, 	H HaqanaHmift raa B •COCTOSIHRH 1. MOH-CHO egenaTa 
'gentle, OTOT raa HaX0,I0ITCH B COCTOFIHRH Tepmogrniamxqecxoro pasHoHeeHH, 
HRH alma° paeCmaTpnmaTb OTOT ra3 xax raa C HocToHHHoft ygenaHoii Terrao-
OMHOCTLIO. 3TO pawn:pine HmeeT He3HaqmenaHoe HaHHHHe Ha pacHemi, uporto-
gHnime B HaeTcongeit pa6oTe. OgHaxo gaH HHHHHHposaHnH xnmxqeexax peaxgliff 
Hecama Haanuam 06CTOJITOJILCTBOM 6ygeT SIBMITLCH cyn-AecnsoBamzre CHJILHO B03- 
6yHcgerumix xone6aTenamix COCTOHHIlil mo.nexya. B peaRrolcamoit aoHe CEO- 
poem, gaHneHHe H TemnepaTypa 113/HOHHIOTCH, xax 9TO TroxaaaHo Ha 4:1Hr. 2, 
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OT HX 3Haxemdi 3a examtom ynnomeHHH (coeToHHHe 4) go aHaqamil B eTa6Inb-
HOfi  HonHe (coeTomme .3). YeTaHoHneHo, 'ITO maxeHmanDHoe 
aHaiieHme TemnepaTyphi B geToHar(HoHnoti HonHe goeTHraeTcH HenocpegmexHo 
Hapax( HonomeHHem pasHoHeeHH (coeToHHHe 3). 

nPFINIOCI CKC74OK 
ynnomHemusi 

p3 7
3 

p3 
	p2  T2 P2 
	 P4 

	13 1  1.1 Pi 

T4 
 

U 3 
	 u2  

'1 111 r. 1. lipmurraH CTpyRrypa AeT0HalfBOHHOrl BOAHLI. 

AeToHaqlloimme napameTpia (COCTOSIHHO 3) BLIHIECHHIOTCH 	enyqaH Hon- 
Hero TepHogHHammieexoro H xlimHxecitoro pamioneem, a cxopoeTh sHyxa gaff 

T3  

 

11pRmou cma ,10/C 
ynnommemug 

 

u I  

   

  

r 

   

       

   

2 

     

P3 

        

u 3 

    

Pi  

   

     

Ti  

   

        

         

X 	 x=0 

CD H r. 2. 3aBRODIOCTII u, T H p OT X. 

ROABI3RHOF0 paHaoseeng gaeT waxy lIenmaHa —byre. . 3HaH exopoeTa geTo-
Hamm, MOHMO nerxo BSItlHCJIIIm Ho ypasHeHHEm gaff Trimmer° examta yrinoTHe-
HRH napalm:HA B COCTOSIHRH 4. 11apamenna H sone 2 HonyqmoTeH 313 ypameHHH 
exopocTeft xxsurqeexlix pCaRrul H ypasHeHHH DoroHao. CornacHo ypaBHeHHIo 
DoroHao, HameneHne 3HTanbIIHH Ha egHanny macem raaa pasHo 

1  RI'  

Hi , 2A1-Iii T2  — 	ni , 46,Hif' T4  = 
2  1144 

	
I ) (1 ± Q2 ) , 	(1) 

	

i=t 	
134  

rge =arena "wadi Hb16paHbl Tax, tITO 

E ni tt i 	1. 	 (2) 

143meHeHne aHTanbIIRH, xoTopoe HpeTepneHaeT ra3 H peaxgEormoil 3oHe, 
paBHO 

2  

	

H3— 111 = 	 — ni , 4AHi  i, T3 	 i, T4 	
(3) 
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dt = 2K1(03) 2 . 
d (03) 

(10) 

250 	 T. Rumemuna xu.munecnux peanuuic 

3axou, no RoTopomy lIp0HCX0gHT HameneHHe aHTanI.Inm , 3aBlICHT OT cxopocTeil 
pa3ansimix xEmintectutx peatut1111 H oT H3meHeHHH cicopocTH noToxa 

B peattrm- OHHOR aoHe.6op oaona H OHHCH awn. Hatt 067>eICTOB HCCJIeA0B3I111/1 B HaCTOH-
Lgeff pa6oTe 67,322 o6ycaosaex raamitam o6pa3om npocToToft petuzgHoHHoro mexa-
H113Ma paaaomeHHH DTEIX HentecTB H noTomy, *ITO HmeeTcH gocTaTormoe Roarrie-
CTBO cnegermit o cbcopocTRx 3THX peampttil pa332oaternt. Paa.aoateHHe 03oHa 
H OKFICH aaora moRteT 6birs npegcraxaeHo peamtHeit BToporo HopRgita: 

2Q S-E-U, 
gaR HoTopoR citopocm pa3aontemut BergecTna Q paaHa 

d (Q) 
at 	= — 2K (Q)2, 	

(5) 
rge K — RoHcTaHTa otopocTH peanut/1, oapegeaRemaa ypaaHeintem 

[  K = (const).exp 	aaepraH aaTaaagaa  
(6) RT 

B AefICTBHTeJILHOCTH RHHOTHIta paccmaTpbraaemmx peatatHil RaafteTcR 6o.nee 
caonsHoii. 030H, HatipHmep, pasaaraeTcst me/mon:um o6pa3oM: 

./C1 

M -F -;.1! M+ 02 ± 0, 
K2 

0 + 03 	202, K2 

rge M — TpeTbe Teao, Heo6xog3moe gaff aTott peaxgHH. 
CoraacHo BeHcoHy H AticyopTH [2], ypasHemte gILFI CHOpOCTII paanont.eHHa o3ona HmeeT Hug 

d (03) 	 K1  (03) (m)  
dt — —K (0 3 ) (M)— K3(0 3) [ 

K2 (M) (02)- F Ks  (03) 
ECJIH itoHneHrpartHa xHcJopoga orient. maaa, TO B KartecTne TpeTbero Teaa warn() 
paccmaTpHsam 030H. B aToM caygae ypaaneHae (9) npeapal{aeTca B THIIFIgH0e 
ypartHebrHe cxopocTH peattglill aToporo nopHmta. 

IIOJITIHTB o62gee ampancebme gJLX CHOpOCTH npHpocTa Tat:taw:toil aReprItH H o6ntero paCCrOJxna, Ha RoTopom Hp0HCXOLVIT BTOT npHpOcT Tenaonott 
alleprnH, paccmoTpllm He6oarmo1 oTpe3ox nepexogHott aoHlt ganuoi/ dx, Hmeto-ntHia o6bem A dx, rge A — ta.aontagb nonepemEtoro ea -walla geToHanHoHHok 
Tpy6EH. Macca ra3a, HaxoganterocR B 3TOM o6aeMe, cooTaeTcTnamo pasHa 
(1 2A dx. HameHeHHe cHcaa moaeft i-ro BenecrBa B egLEHHIty npemeHrt B o6beme 
A dx palm° ci  A dx, a H3meHenHe mesa moaeil aroro i-ro BentecTaa B egmnuty 
spemenH F1 Ha rpamm cmecH pasHo 

ciAdx1 • 
Q2A dx = (12 CZ' 

HexoTopoe RoarutecTao Telma aH60 HhigeaReTcH, aH6o Hor.aoutaeTca Kam-
gum moaem i-ro pearHpytornero BentecTaa. HoaLmecrso Teuaa, augeaHanterocH 
WIFE noraontennoro B pe3yabTaTe HameHeHHH RHcaa maga i-ro Bernecnta B egH- 
Hwity apemeHH B ogHom rpaMMe cmecH, panuo -(1/Q 2) ci  OHf. Rom:memo 
Tenaa, BEigenHameecH B TegeHHe maaoro npomentynta apemebut dt, onpegeaneTcH ampaRteLtHem 

z 

dq= E 	jA1-4dt [ 	Kan  

epa.um tweed • 
i=i 

Q2 
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B TegeHme npomentynta apemeHH dt ra3 npoilgeT paccToRHHe dx = u2  dt. Talcum 
o6paaom, HOJIFIrleCTBO Tenaa, BrAJ[eaEBIIIeeCa Ha oTpeme Tpy6RI4 gJIIIHOff dx, 
pasHo 

	

dq = I- dx1 • A 	[ Nan.  

Q2u2 	 epar.i.0 cmeeu 
i=1 

noayRHTL itoaHRecTao Tenaa, augeamaneecH B peamtHoHnort aone, Immo 
Tomato npoLatTerpEposam BmpanteHHe (13) OT x = 0 JSo x = L, rge L — gainta 
peatautommitt aomil • 

z L 
Kalb 

Q2u2  [ epamm cmecu 
i=1 0 

3Ta Tenaonaa DHepITIFI ACIJIHM3 6LITb paaHa HameHernno HOJIHOR BHAHMOC1 311Tanb-

nim ra3a 

q7,= [ 	 E 0)L' + 	- 	 ,4 (H E 0),I+ 	• 	(15) 
t=t 

HpHpamnnBaR (14) it (15), noartaem ypaBHeHHe, cogepatantee napameTp L Rau 
e2{HHCTBeillly10 Hell3BecTnyto BeJIIMHHy. 

IlapameTpu Q 2 , u2 , c, H AH1 1BJIH3OTCH 	 TemnepaTypbt, xoTopaR 
B CB010 Oompegb FIBJIHeTCH 433THRILHeil x. HoaTomy gaff 38;1311H0I3 33BHCHMOCTH Tem-
nepaTypbt OT X ypaallenlie (14) MOSHOT 61.rrb npoHnTerpHposaHo H onpegeaeHa 
Anima petutHoHnoii 30HLI. Tax itax ToHatt 33BHCHMOCTI, TemnepaTypbt OT JjaEHbl 

He H3BecTria, TO MOHt110 ripHmenHTL HettoTopme THIIbI non' 3aancHmocTH.,..0gHatto 
He3aBllClMO OT Tana npliHIIMaeMofi 33BFICHMOCTH TemnepaTypril OT x HaTerpH-

, pot:mane yparmeram (14) 6ygeT Becbma Tpyj;Boyi aagaRek. Ho aToii npH‘nme 
upHmeageTcR apyroil merog, KOTOpTa 3HaYliTenbno ynpoinaeT pentenHe 
3agaRH. 

Ha cfmr. 3 rpatImplecxn H3o6pa3Keno xoponto HattecTnoe ypainteHHe Floro- 
• MoncHo mageTb, 'ITO T0,1113. A COOTBeTCTByeT COCTOHHHIO npstmoro otaxota 
ynaoTHeHHR H TOgRa D — COCTOHHHIO geTonaHHH 110 T-lenmaHy Myra. 
JIHHHR, coegmEnnotnast 3TH gm TO"TICH tt ToRRy B, coomeTcTnytoutyto HaRaabHomy 
COCTOHHHIO, 51BafleTCH aHHHeti PeaeR 1). aTa nHHna COOTBeTCTByeT LIO3ByHOBOMy 

noToxy 6e3 Tpeaga, coupoeoacgamgemyca npHpocrom Tenaonoil alleprHH. Tax 
xax HaRJIOH 3Toft 21111411 FIBJIHeTCH 40yEacrk11eti CKOpOCTH, TO, wienfigHo, a3o6ort 
nepexog 113 TO,II(11 A B TOrIlty D Hp/ ycTottutactit geTonagHli gonacem upoHexogirrs 
mencgy 3THMH gayma Tormamm 110 aIHIIII Peaest. ECJIH B peatatHonHort aolie 
ab16pATE. ;Ana cocTonalin, HaupHmep oTaimatoutHecR ogHHOT gpyroro Ha 100° K, 
TO cocTaa cmecH B 3THX COCTOFIHMIX JSOn3KeH yLIOBIIeTB0pFITb Eau ypatmentno 
3'2orm:11.o, Tax H ypanuenut) JIHEIHIT Penes. Taxmm o6pa3om, moacno 
• DTH ypasHeHHR gaR BbhHCaeHIIa paagiummix COCTOHHHil B pealcgmomioff 
3one. 

ECJIH napameTpbt ycToitgintoil AeT0Ha3(HOHHOR BonHbI ynte Bb3IHC7IeHLI, TO 

MOHMO onpegeauTb yCJIOBEIR as upammm CHaRKOM yll220THeHtta. 33TeM 3TH ycao-
BHA MOHMO uptttmeHHTs B xa4ecTite HaRaabindx ycammil Jjna «cTynenaToro» pa-
c‘teTa nportecca OT ye210BEfil npamoro cRagica ynnoTgenma Jj0 ycnoalift, B KOTOpLIX 

HaxogRrat xoHemmte rasoo6paaHme upogyRTIA peaRgmis. HpogoaacHTeabHocTb 
apemeHH XaRtgoro mara MOBIRO onpegeaHTb H3 citopocTert npoTexaHHR pa3awq-
HEX xmarsecHitx peaxgmii, o6ecneRintatornHx amgeaelme Heo6xogHmoro xoaH- 

1) 	oTececTseEaroil aaTepaType 3Ta JIBUBJI a3BecTaa Halt ripamaa Maxeiacoaa (CM., 
aanpamep, .11. H. XaTpa a, 0113E}Ca roperala H B3pmaa, awao MPY, 1957; cl). A. B a y M, 
H. H. C T a 11 10 It O B H H, B. H. 111 eITe p, 0113121Ra Bapusa, M., (DH3MaTrE[3, 1959).— 
II pax. nepee. 

(4) 

(7) 

(8)  

(9) 

(12) 

(13) 

(14) 
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P. Kuteemuxa xuAtuneexux peampiii 

tiecrBa Telma Ann noinarnerom TemnepaTypm CMOCH OT ee 3HaAreHHB B nwrane,;:pn- 
Horo maraAo3Hatienna TemnepaTypu cmecH B Roane aToro mara. 3HwieHHe Tem- 
nepaTypu B Roane mara MOSEHO Bar6paTb TBKHM o6pa3om, *IT061.1 o6Berann. 

P, /P2 
49 a r. 3. .11Kram Peng a xpuBax noroaLo. 

peluenne ypasHeang. ECKH HaBecTHa npoAonsxwreasHocTs BpemeHH mara, TO .Tierxo MOSKHO Hakim paccToBHHe, Ha RoTopoe nepemecTHTcH raa as 3TOT np0Me-
HcyToit BpemeHH. YCJI0BH11 B Rouge 3Toro Brara moryT 61,111, npHmenerna B Rage-CTBe HarlanBaba ycnoimff caegylorgero nrara H- T. A. 

IIPTIMEHEIME K MICK A3OTA H 030HY 

B cariae npllmeHeHHB «cTynerriaToro* meToAa BBDTHcaeHHH onpeAunnornee 
ypaBirenHe MOHMT 6LITb nonywHo nyTem KOM6HHHp0BaHHK yparmeHnH JIHHHH 
PeneB, ypaBHeHrol riOrOEMO H ypaBnermit cxopocTeft pea1Iii. lipene6peran 
o6pa3oBaHHem, aTomoB, KKK peaRHHH paaaomeHrfa OKHCH aaoTa B AeToHaroaoH 
Hort Bonne MORHO Hanlican. [3] 

2N0 N2+02• 	 (16) 

CornacHo TepmoAHHamirrecxlim pac=leTam cocTaBa rasa B cTa6HaBHoil AeToHa-
1(110HHOti 130.11He, RorakemparKHHmn aTomapHoro xHcaopoAa H aTomapHoro a3OTa 
monmo npeHe6pe‘rb. IlpH nomomx ypasHentor JIHHHH Peres MO RHO Bbtpa3HTb 
oTHornerme gaBnenza B / — Tornte x AarinerauoB T0,1103 B BHAe cl)ymtrni 
OT remuepaTypia 

Pi 	1±1/-1-4 (R-41 ) (7,-) 2  

/1-4 ( T/1 ) (31--r ) 2  1± 1  

gag MICH a3oTa BTO BmpanceHHe upHanmaeT BHA 

pi =  1±111—T iC 

Pl_i 	 ' 

rAe C7-- IHOCTOHITHall, BMW:11M liOTOpOit 3aBHCHT TOJILKO 01 	 ycno- 
BHA. Ilononorreasnadi 3HaK 6epeTcn Ang Towx, paCHOKOHMHHLIX mencAy upx-
mum cica=mom ynnoTHeram H TemnepaTypoii, npn RoTopoil noAxopennoe Bupa-
ntenHe o6pargaercH B Ryas. 3Ta TemnepaTypa Bbnne, -sem TeMnepaTypa AeToHa-
1nm. OrpHgarenarant 3Hax 6epeTca win Totiex, HaxoAsnicaxcH B HHTepBane memAy 
MaltCHMaJlE.HOR TemuepaTypoil H TemnepaTypoil geTonanHH. 
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Tax Bait B lipHHJITOM mexaHH3me pa3nonteHHH monexyanprath Bee OCTaeTeB 
TIOCTOKIIIMIM, TO OTHODIeHHe IIKOTHOCTeil palm° 

Qt =  Pt Ti-t 
Ql-t Pl-t Ti 

floAcTaBann 3TO Bbipameime B ypaBHeHHe (1), noarmem ypasHeHHe 
memAy Tosnoil (/ — 1) II TOAIK0/1 1: 

2 

Hi,1 	 — 	 tIi 
1=1. 

Rt_i  ( Pt 
2  P- 	/)1--t —  1 ) ( 1+ 	;Li) 	

(20) 

Eciu aaAaTsca Benwrnmoit TemnepaTypHoro npliparukermn, a 3HaAeHHH napameT-- 
port npn Temneparype B (1 — 1) HaBeCTHIS 113 npeAmAynknx BL.orncneauff, 
TO °THOU:MI:Me pilp l_ i  MOH(110 HOIFTIHTs 113 ypasHermn (18). IloaTomy Ann 3aAaa-
Horo 3HagellIIK TemnepaTypEr T, npaBaa =mem yparmenna (20) SIBJIKeTCH H3BeCT- 
110f1 .  

Tax Balt n i  = (1/e) c i , TO nenan -qacTs ypasHeHHH (20) upHnllmaeT BHA 

Int , '  MO T1- 2, n1,1_ 1 	Ti-x =  

i=i 

= 	c2 , 1 	 1-1/1 f 

	

et 	 et-t i=1 

	

i=i 

	
A  u i, 	 A 	 (21) 

	

1 i „/ I  614 "— 	 
et-1 	 et-t I(02)LAM-42 ' T1-1  ± (N2)1-1A 1172. T1-1  + 

i-= 
(NO)1_ 16,H IP' 71'1, 	(22) 

npome TOr0, 

2 

	

1
(NO)/AHr' 71 1 	(23) 

Qt 	
. E 	TI= Qii  1(02)/AH)92 ' 71 + (N2)/AH72 ' 

Ilocxonm-cy xonikeHTpanag B COCTOKHHH (/ — 1) 113BeCTHEI, a xonneHTpanHH 
B COCTOBHHH / He H3BeCTH61, TO Heo6xoAHmo CB513aTb 3HaReml xonneHTpanel 
B COCTOKHHR 1 c Hx ana,reHRamH B COCTOKHHH (/ — 1). 3TO monteT 6um noarreHo 
nyTem HHTerpaposarmn ypasHeranft Ann cxopocTeft peaxguil. pealtrom paa-- 
BOHieHrISI column a3oTa. 3TH ypaBnenlin ;mem BHA 

d (
d
N 0 ) 

 — 2K (NO)2, 	
d (02)  d (N2)  K (NO) 2 	 ( 24) 

	

dt 	dt 

Tax Hal( KoHneHrparkHH ItHcaopoAa H aaora moamo Bupaams 'lepea xorurenTpa-
HMO MICH a3oTa; TO Heo6xoAHmo uporniTerpliposam TOKLICO nepBoe 113 3THX Tpex 
ypartHeroini. Heo6xoAmmo Taxace ifpegnOKOHIHTb, TITO B TegeHne npomemyrxa 
BpomerrH dt, coorBeTcTspornero BoapacTainno TemnepaTypm Ha 100 °  K, Benn-
llama K ocTaeTcH nocTommoft H pasHoil CBOCMy cpeAllemy aHa.-rieHrno B 3TOM 

rurrepBane BpemenH dt. kIHTerpHpyH ypasHerme (24), nonriaem 

	

(NO) /  — 	  

	

2Kt (NO)i_i+1 • 
	 (25) 

IIpH HuTerpHpoBaHrrH ypaBHerom (24) ITHEKTO, 11TO H3MelleHILK xoturenTparmit 
BeinecTB BE.131,1BalOTCH TOJIMIO XHMIPIeCKIIMH peaxgwarri. B AefICTBIITenLHOCTH 

252 

P2 

Pt  

(17)  

(18)  

(19) 

rioronbo 
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91-1 	T1-4  P/ 
7/ft (NO)i_ i + 1 

1 	T 1 Pt—i  
(N0)1_04 1  

(28) 

254 	 Ifunentuna xumunecaux peanuuti 

RomienTpankill seinecTs H3MeHHIOTCH Tamice HcnencTime nameHeHHH ygensHoro 
o6sema raaa, no mepe Toro xax raa nepemeniaeTcH 113 HOJI0H(0111IR (1 — 1)-ro 
B nononcemie /-e. ECJIH 6paTs ()sem. manemanie HHTepsains, To necnegmim 
nameHenHem RofineHTparnm sersecTs MO HO ripeue6pens. B peay.nsTaTe Taxoro 
npene6pestemini sax peammoHHoti 30HbI 6ygeT nonyseHo Hecnonsno 
mensmee aHanemie. 

CooTHomeHHe mesigy itomkeHTpamuimx micaopoga, aaoTa H °MICH aaora • 
rimeeT 

(02) 1 = (N 2)1= 	{[NO]l— (NO)/}. 	 (26) 

B aTom ypasHeinni IIneH , HaxogHandicH B xsagpaTHsix cito61cax, aBlIlleTCH 
HasansHoii KoHnenTpariHeii OHHCH aaoTa, cooTseTcTsyloineit ananeHnam Tem- 
nepaTypis a gasnemni B Tonne 1. 3Ta Hemismia onpegenHeTcH IIO smpascemno 

Pt T 	 TI—t 	o [NOn — [NO]: = 	 (27) P4 -1 1 	P1-1 .1 

flogcTasnsia ypasHeHHH (27), (26) 11 (25) s ypaHHeHne (23), nonynaem 

A Ezi T1 	1=  
et 	

ci,Z 	
[ _ 1  '1%7,-1,0 (411°2 , T1 

AH N2 ' TI  f 	 f 

1=1 

rge AHLI  — TenJIoTa peminmi cHcTemm, paiman 

4HR I = A1-1(f)2 ' Ti + AH72 ' T1  —2M1 17° ' Ti . 	 (29) 

lIoncTaHnHH ypasneHmi (22), (26) 19.S H 	B ypasHeHHe (21), ATM J10130EI -sacTH 
ypasHeami (21) nonynaem 

5=1 	 i=t 
E ni,1 	Ti 	

2Q/_t [ 	i-" , 	 EN01 °  fAH (f)2 ' T1  +41-172 ' 7'1 

T1  L-7---1 (No) i _J AHLI 
AH72, Ti-i Allyz, Tt 	 T 1 -1 Pi 	(30) -1} -F(NO) 1 _ 1 AHP -1  

2K1 (N0)1_ 1 +1 

llimpammsaa HsipascenHe (30) it upasort -sacTH ypassierma (20) H paapeiraaa 
nonyseHHoe ypaHHerrHe OTHOCHT0.4bH0 spemem4 t, nonysaem 

t= 	7,1÷ (NO)/_14/4 1 ] : {2K (NO) z _ i  x [N0]7_1  (AHP' T  — 

— A11 792 ' T1-1  ± A 1172 ' Ti  — A1/72 ' 	(NO)L JAHLI-1 — 	X 
1  

X ( 
	—1  / 

(1 
et—

j-) 

	

j 	2K (NO)i_ i  • 	
• 	(31) 

Hogo6nsim ;ice o6pa3oM 310)1{1i0 noitaaaTs, 4TO ypasHerme Ana ortpegeneHHH 
HuTepsana spemeHH, B Tenemte RoToporo TemuepaTypa B cmecH npogyinos pa3- 
710)1(eHHH 030Ha soapacTaeT OT Ti_i HO  T1 , paano 

t  = [ 	TT1  z i (03" ( AH/o3 , T z  32 	
Ti) : {2K (03)/- i  [ 1031/°_ 1  X 

	

X (AHt°2 ' T1-4 — AH;32 ' TI)± (03)1-i (AH°3' 
T 1 _1_  2 

3 	f 
All-02 , T i _i ) 

—Qi_1RT1_±(- 1-11-- 1) (1 + 	
91 
 )] 
	

2K (03) 1 _ 1  • 	(32)  
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Cnejyer aameTHTs, 	npH misoge ypasneHHH (32) moneitynfipmati sec cmecn 
npegnonarancH HOCTOHHHMM, noaTomy ripnmennmocTs aToro ypamieHHH secsma 
orpamiseHa, HOCHOJIbIty monexymipnisil sec SIBJIFIeTCH ,g0B0.11I010 HOCTOHHEMM 
HUM. Ha npoTmicaum gayx nepsmx cTorpagycHmx HIIT0pBaTIOB. 

Tax Ran sToplisHme H o6paTmse pealigHH B paccmaTpkisaemom ssisoge He 
rIHTLIBaJIHCb t  TO 0401314010, 4TO npHsegeHmsran ypasHernisimil MOSHHO rionsao-
HaTscH REHM xio Tex Hop, Holm KoHnenTparAHH o6paapoinHxcH npogyinco3 peal-
AHri mama. 3T0 yCJIOHHe BbIll0.1IHFICTCH B 06JIaCTH, Haxogmciefica HenocpencTseu-
HO aa cicannom yHJIOTHeHHH. 1103TOMy MOHIHO C4IITaTb BbI4HCJICIIHMe anageHHH 
HHTepHanos spemeHH, B TeneHHe itoTopmx TemuepaTypa cmecH Hoapocna Ha 
100° K, Buwate TORMIMH. B Ta6n. 1 npmtegems neo6xogli10me geToRaHHoHasie 
napamerpm OHHCH a3OTa H oaoHa. Hana.nsHismi ycnoinuimH HBAHIOTCH cTaii-
gapTHise TemnepaTypa n gasneHHe. 

Ta6.4uua 1 

TeetnepaTypa )1w:imam Cicopocl b qacno Maxa 
aexoetarkkm, 

°K 
geTomartax, 

amm 
aexottattHH, 

m/cen 
npa aeToxa- 

CUM 
T4, ° K p4, anut 

O
 m

 
4
 0

  

3699 22,53 1990 5,881 2220 40,02 
3439 32,70 1907 7,447 2482 61,92 

IlpHmeHmi allaneHHH, npinegeinime B Ta6n. 1, nonynaem, °ITO spool, He-
oftogilmoe gall Toro, nTo6m TemnepaTypa cmecH npogyitTos paanosieHHH waren 
aaoTa Ho3pocna OT 2220 go 2400° K, npumepHo pasHo 4,62.10 -5  ceK. °Haas° 
spemH, Heo6xoglimoe gas' so3pacTainia TemnepaTypsi cmecH npogymos pa3no-
}Hamm o3oHa OT 2482 go 2600° K, paBHO npH6a113HTensHo nHSTh 3,35-10 -12  cerz. 
PaccToHHHH, npoxogiimme pearHpylomram raaom 3a aTH HHTepaanm spemenH, 
COOTBeTCTBeHHO pasms 1,71 a 8,58.10 -9  cm. Csomia aTHx aHasemni npmegeHa 
B Ta6n. 2. 

Ta6.,sua 2 
Pe3yabTaTar 

AT, °K t, cex A x, cAt AT/A 
apaal 

x, 
cm 

NO 
0 3  

180 
118 

4,62.10-5  
3,35.10-12  

1,71 
8,58.10-9  

105 
1,38.109  

BLIBOAM 

,IlenaeTcH BLIBO)I, RTO HeToHagRoltHast CHOCO6HOCTb raaossix cmeceii moifieT 
6mTs npegcTasneHa B sHge cDymcnint TemnepaTypHoro rpagHeHTa B peammormoii 
aone, itoTopax cJIe)yeT aa npHmsim citannom ynnoTHemni. geToimpylorgero 
030Ha 3TOT TemnepaTypHilii rpagneHT HpH6JIH3ItTeJII.H0 paseH 1,38.10 9  zpaa/cm, 
HO gaff geTomipporneil OHHCH aaoTa 3TOT rpaglleHT pasmincH 6bI TOJILHO 
105 zpaOlcm. B o6oHx caysmix HcxosHisii raa HaxogHncH ripH itomHaTHogi Temne-
paType H aTmocipepHom gaHneHHH. 143BeCTHO, '4TO 03011 geToimpyeT. BcnegcTsne 
Hlimioro 3HaReHHH TemnepaTypHoro rpagraeHTa H caynae 0111011 aaoTa mosaic, 
osaigaTs, 4TO yCTOrl4FIBaH geTonargionHasi sonHa B OHFICH aaoTa He mosteT 
cyniecTaoHaTb. 
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256 	 P. Kw-tem:14m zumuneehmx peampla 

Ecax xxmxilecxxe xpespankenna B peaxxxoluioil some Bxnlo°saIOr passemnes-
Hue geumme peaxxxx 14], TO cammm sannunm xpurepmem cuoco6HocTH cmcremm 
Sc gexonagmx, HO-BIHAHMONTy, 6ygeT HB.IIHTLCH Beni-frame maJ{yxxxOnHoro rrepxoga, 
onpegensemas ycnomuum 3a upsmmm cHatutom yunomenss. 

HacTosumil MOTOR Taxxce geeT BO3MOMHOCTb HpH6HMHOHHO BLPIHCaHTL 
Tonnksmy geTcniaxxommoii sonma. Tax xax gas uposegeuag paccmaTpssaemoro 
axanx3a B xamem pacuopancexlin IIMOJIHCb asnm o6mtnune xacTonaame c ,TeT-
rune mammon, TO BEPIHCJICHHH 6aurH uposegenm TOJIhRO RO TO1THH peaxxxoEmort 
noHal, Temuepaxypa rasa B xoxopori ma 200-300 °  upesmineer xemuepaxypy 3a 
upammm ex-mamma yHJIOTHOHHH. 3TH BLT4HCJIOHHH gOCTaTORE131 gaff oupegeneass 
xemueparypxoro rpagseuxe B acule 3a upaminm cHatuccom ynJIOTHeaHH. 

gas oupeJenemna linc.netomx axaxenxil xpErrepxs CHOCO6HOCTIS H Amne-
sia' re3oo6paaxmx saphumarmx sentecTs unanxpyeTcx uposegexne ganbxeit- 
11111X HCCJIegOBaHel, noropme BHJHOTIalOT Taioxe H axcuepsmeirreamme HMO- 
pearui. 
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PeKom6mmagmn npu XHAaHLIBCKCT1 
mepaemoeecmocm 14 ee enmsonie Ha 170TOK B conne 

PaKeTHOr0 Asmrareng (npm6nmzemmuti meT014) 

P. Hytau0a 

HsaaraeTea meTog oupegeneHHH BATOIHNH xxmirsecHoil Hepanzionecaok peHom6Hziagmt Ha UOTOK rasa B COrille paHeTaoro gsHraTenH. HplIHRTO, Tiro HmeeTmecTo THmimecHoe panso-Beene B gHccogumposammit rasonok emecH go crezmepaTypm samopammsamm*, mime HoTopok 
B COTLae 11p0IICIOBITT pacmHpenme rasa HpH er0 ROCTOAHHOM X10111.1OCROM cocTane. Dna COCTaB 
rasa cooTneTwrnyeT xammeczaz panHonectioxy comity HpH acTemnepaType samopammsaHamo. 
IipHTepar *TelmepaTypaz sastopaamsaHnes Bps, [1], ycTaHosnemazik gaff ogHno‘mok peax- 
ISKB 	pacupowrpalmeTcH Ha cnonmylo cHcTemy 8aBHCJIIMIX sapyr OT Hpyra ogHospememmax peampni. 

HccnegyeTcH HepaimonecHmil HoTox ripogyHTon cropauasi Bogopoga B Hosgyxe. Hsysa-
eTcH Boamomnocm mgeHTErnHoro 4aamopaHmnamum XHIBITIOCKIIX peammit B HpinTnecHom cegeHHH conga. MexaHHam anemenTapHmx peangHil B cacTeme nogopog — Hlicaopog HasecTea 
cpanairremmo xopomo; mmazto Tommie azumeHHH coorneTcTsymnexx cHopocTek peamnak 
He HsnecTms. Hsrzemz HeHoTopme peaymaaTiz upH paszummax cHopocTsix peammit. B HpaH-samemmx yCJIOBITHIE pa6oTaz paHennzx conen mamma() cymemmemme macaw:mate iiponecca 
IICTIMEIHR rasa OT passosecsoro. 1740T wroro orEnoHezma ItpHBOATIT x TeopelmsecHH Bla‘111CaOH-BEIM sHa'emBrM ygenbnok Trim paRenaix iparaTenek, HoTopme auamsTemmo ourimaxoTcH 
oT ygenmmix Tar, narsacneHmAx ;:kJ131 upegezimusx carmen aH6o TrOJIHOCTLIO panHoHecHoro, na6o uonsecTmo esamopomeHaorm HoToHa. 

A — xxmxxecnoe o6oarraxenne pearlipporgero sersecTsa; 
A — mum:gam, uonepelmoro cexeass couna; 

At — rum:gam, xpxTxxecxoro cexeans comae; 
a — cxopocm asyna; 

B° — amumpinecxam RoacTeraa, pasHasi egxxxxe; 
B — omcaueuxe, oupegenxemoe ypasEeErmeaf (1); 

D* — upssegeummit gsameTp, oupegensemmti ypasmexsem 
(10), .4s; 

Dt  —AliameTp xpwrIrxecxoro cegeffax contra, .4t; 
—AH—cmagapmas xemnoTa peaxxxx, nrga✓thuorib; 

k° —irpornsanHaii noRcTenTa, pasxas 10" (cAelso.4b) 2Icen 
H sxmoneemax B peaymaam pacxeTos; 

k r, kr, km km, kiv — RoacTamm atopocTeizi peaxsuli, (c.401. ►tottb) 21cerc; 
1 — gaima, A; 

M — nuemnecxoe o6o3xe4exse Tpemero Term B peanglisx; 
M-411C.110 Maxa; 	• 
m — cpegroaii monexyaspumil sec; 

—monaxax 11.710THOCTS, AtOltbk.43 ; 
p—gasnexse, ama; 	 • 
R—pamsepcanLaag re3osam HOCTOHHHaH; 
R -.-crtopocTr. peaxxxx, ceei; 

o6rxes cxopocur, peaxxxiit ynacxxem seoxecTsa f, cercl; 
pagRyc HpHBH3HLI maim mina, At; 

T —TemnepaTypa, 6K; 
t - spoof, ceic; 
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	 r. Runemuna xumwtecxux peanfurc 

x;  —monsHatt nona BenkecTsa j; 
x — notta3arens H3311Tp0IIIA, BIREIHCJIeHHIA 

cHopdcm, Then; 

cartes 
pasHosecHoro HCTe.leHHH; 

— 6eapa3MepHa$i naHHa. 

IIHAEKCIA . 

(1— .peattgrin pettom6HHanHH; 
(") — peaHrunt nucconHawaH; 

II33H — H3aHrponzgectuart; 
j — HEnexc, o6o3Hagatonpart xnmwtecHoe Bernecrso j; 

t — Hpum-secHoe cetteHHe conna. 

BREAEHHE 

11pH BmcoHnx remneparypax, Hmexonux mem B Hamepax cropaHHH patter-
nmx gintraTenert, paanosecHme npogyHrm cropanua moryr conepncarb 60nts-
mom HoaHmecrne xlimfinecnfie coegfinenna, noTopme Hmetor BmcoHyto aneprino, 
HanpEMep panHHanm H aTomm. gTO6bl BonipaTfiTs xnunneutylo anepano npo-
necca gficconfiannfi, npespaTim ee B lumeTnneacylo, 9TH BenkecTsa gonnum Bery-

l:cam B xlimirgecnylo peangnio BO spema upogecca pacrunpenfin npogymo3 cro-

paman B COHRe gintraTena• ECIIH CHOpOCTH XHAIEVIeCHH% peal-unlit HBRHIOTCH ;coma-

TOqH0 6onmanma, TO Ha6nionaercH xxmIrsecHoe pasHoBecHe B nto6oft momenr 
BpeMena upoiecca pacnnweHHH. ()Armco pacnnipeHHe nponyttron croparant 
B COHJI0 monter 11p0HCXORHT13 HaCTORBHO 631cTpo, iiTO peamont He 6ypyx upo-

Texan" C TaH01.1 CHOpOCTIAO, Humps' B COCTOSIHHIE noggepwasam xfimmneacoe 

puma:team. HepasnosecnocTs npogecca HeTegenza B comae paHerHoro nsura-

Tenn MORteT upinecrH K 3H9"IHTeRbEILIM noTepnm ypeJIano TIME B Hacromneil 

pa6oTe pawn:tisanes" ynpoineHrthul MeTOJI pee-gem BIIHRHHII HepasHosecHoorn 
norotta B comae, Horne owtospemeHno nporeHaer HecHonbrto peaHnHii peHom- 
6HHanym. 

Broil [11 Hama, `ITO HOBeReHHe UOTOKa peHOM6HHHpyiffigllx upogywros 

cropanna B comae panemoro gafiraTena MORieT 6ESTb gOCTBTO‘IHO xopomo OEM-

cum, ecnn gonycTfiTs, ITO pzo «TemnepaTypm 3amopanomanna» npeo6nagaeT 
xnmnnecnoe paimoseace, a upi ganmietimem paanupenfin npia Bone° nnanoil 

TemnepaType nmeeT mecTo HOCTOHHCTBO mamfinecaoro cocTaBa, T. e. IIOTOKa 
C «aamoponcennmm paanonecnemD. Epic nonynfin apfiTepfiii ;Ana oupegenenfin 
aNiemnanoift «TemnepaTypm 3amopanamanifin. ropgon H Xanns [21 npeg-
nonnann necnon33o mogmbfinupoBamme auagenne aToro npnTepna. Berenep 
[31 cpansrfin RpfiTepliii Bina ;via onpegenenna cremuepaTypia aamopanmanfin» 
c aHaJIIITH.IOCKHMH H axcnepHmenranbraamH naHHELVM peaKIZnH gfimeplimagnn 

NO2  N204  H Irony-grin OTHOCHTeRT,H0 xopomee cxoncgenne. 3T3 ncenegataTenn 
orpanunn.nnCb B nantgom cnynae egmangnott peattnHeti. 

B caysae cnontnoit oacTemm BO3MOMEHRIC pealuvul peRom6nuagnn, Kan, 

nanpnmep, B cnynae npogyaTem cropanwi sogopoga B Boagyxe, 3fineTnnecEnti 

pacneT smaneTen gocTaTonno CROMILIM. B HacTomnert pa60Te npnnegen upanTn-
necanit meTog npnmenenfin opfirmaan3noro maroga Bpan Ansi gocTaTonno TO.I-

Horo pacneTa Tanort cnonomil penomanmppolgefi Gamma. 

KPHTEPgH *TEMIIEPATYPIA 3A.MOPANUMAII11}1* 

Cnettya npHmepy Bps', paccmgrplim gsyxaromHoe Bentecrso A2, noTopoe 

AncconnapyeT upli BLICOKHX TemicepaTypax na aTomm A. Ilpnrurro, HTO gxeco-

romppoirkag raaosan cmea. npn Bxoge B con no paicemoro gairaTena naxogynca 

B Tepmognrcamlinecnom H xfimnneatom palmoBecnn. BenegcTsfie HOHMIteHHH 
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Temneparypm nponywros cropaHHH npH BX agfia6antnecRom pacmnpennn B conne 
aT01411 A fimeloT mem-lame K peRom6nnanina, T. e. K o6pa3ormano grlyxaTom-
nazi moneHyam A2. rnamtan Rams uponecca penom6finagfill aTOMOB npolicxotnar 
no peaHnHH C ytiacritem rpemero xena: 

A -I- A ± M 	A2 

rge M — TpeTbe Tea°, RoTopoe nocupnimmaeT aneprino, Bmgenfilompocn npfi 
penomthanagfin. Cxopocnno peaannn peicom6finanfifi R' Hann:lama atopoas, c 
HoToport ognoaTomEme BemecTso A penom6fiafipyeT B gmyxaTonmym monacyny A2. 

lipnTepnft uTemnepaTypm aamopanumamom monam Bmpaarm nepea napa-
meTp B, onpegenfiemmit ornomenuen 

B = CnopocTs HaraeReassi paBnoBecnoro cocTaBa B conne 

B ,tHcaHTene CTOHT supanienne, RoTopoe HBAHeTCH mepoit atopoan 33menam3 
xnmfineacoro cocTaBa cmeat npfi yCROBHH, 	ee KOMII0HeHTLI naxogsmcn mentgy 
co6oit B COCTOHHHH, 6RH3HOM K pannosecnomy. 3namenaTens ABRYIeTCH mepoift 
acopocm xmargecxux peaRgnii, orpanngeaumx imam:mat peacnfin. Hum, 
'ITO mut caopocm nameneman cocTaBa ripogynTos cropanfin B ;mine Hannerca 
ManOa H gocTaTonnoil Jcng noggepncamm xfimfineacoro paBnoseena, a 'mann-
-.mama cnopocm pea3n3m minim, TO peaml-mn 6nuanH H parmovecamm. ECJIH 
cnopocT3 fiamenenfin cocTana Benfixa, HO EnneTnneatan atopocm pealcgfin 
onam maga, TO nonynaeTca ne6onsmoe namenenne cocTaaa (COCTORHIle 6IIH3H0 
K «aamoponcennomp). COOTBeTCTBeHHO anagenfie OTHOHI0HEIR B IDNIKeTCH BecaMa 
manmm pzrsg HO.ITH paanoaecnoi peaxmin H 0.1eHL 6oJThmHM Ana nonTli #3amopo-
mama>) peangan. Bpara nonaaan, ITO min Bm6paT3 43amopanamanfie» 
Auk B came ppfi TeMnepaType, upfi RoTopolt ananame B npn6ni3firenbno paBHO 
egnamne, TO nonynaeTcn gOBOBLHO 6JIH31(00 npu6nnncerate K TO"IHOMy pememino 
3aganfi o pearrippornem uoTone B comae. MIA 06oananfim RpfiTnneutoe 31mgal -fie 
B CHMBOROM Bo. 

T-IncnfiTen3 yparnicerma (1) BLIIIIICRHOTCJI nocpegmom nocTpoenfin rpa-
dfima 3aBTICHMOOTH menmy paBHOBeCHLIMH cocTaBamn H apemenem upe6mBaHHH 
'ImHg rasa B comae H ganmmiimero rpacpxneacoro gadfiimpennnporianfin 9TOrl 
3aBHCHMOCTH. B caygae °gnat peaHHHH pacom6nnagfifi c Tpemn Tenama 
pOCTI, peTtom6nnagInt R', HoropaH c13HrypHpyer B anameRaTene ypamenna (1), 
pasna 

R' =k,n2x 2 , 	 (2) 

rge kr•— HOHCT9HTa CHOpOCTH peaumn, n — monapnan IIROTHOCTI, H x — ado-
anpnag gonsi BeinecTna A B meat. (Bnnannem paanfinmax Tpenux Ten na 
nenne k,. upene6peraeM.) 	 • 

liopone ratopa, HOTOK HpORYICTOB CTOpaHHH B comae paReTnoro gmaraTenn, 
B xoTopom na6nlogaloTal pealumn peRom6finagnn B nponecce pacmnpeunn, 
MO)HOT 6brT3 npn6nmnenno ()laical( ypaimennamn paimosecnoro noTona, ecnn 
ana'Ienue B memmne B°. Bum B 6onbme B°, TO =TOR ra3a B came cnegyeT Bunn- 
CJIHTB HpH gonymennn, 	ero COCTaB HBRSIeTCH 43amoporicemuno H pammam 
paramBecnomy cocTaBy B 	 rpCe 3HarIeHHO B palm° B°. 

Cparmamem Tonnoro u npn6nfintennoro panennil Bpafi Hamm, 'ITO nail- 
nynmee camagenne B paccmoTpennom HM cnynae nonynaeTcn, min anagerme 
B° = 1,6. Berenep [3] Hama, 	B° naxognTc3 B npegenax mencgy 0,84 H 2,5; 
Xanns [21 Hanlon, 'ITO B° naxognTen B npegenax mencgy 1,5 H 2,0. Ran Oyner 
noltaaano Hume, 9TO namenenfie ananenfift B° OTHOCHTeRIDHO man° amulet Ha 
xoaexHbte peayaLTaThr IIo cpaanemmo c gpyrfimm BO3MORCHLIMII 
norpentnocTerf. HaTepecno aamenns, TTO BpayH [4] B crsoem Hccne,nosarrnH aagastt 

17* 

Cuopocm peani peRom6nnanng R' 
(1) 
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260 	 F. Kurtemurca xumuneexux peaxqua 

o peRom6HHaman B conae paxentoro gmaraTema Heautaclimo paapa6oTaa meTog 
aHaavtaa, ItoTopuil, HO cynkecTay, FIBRReTCH TeM )ice upn6annteHmam meTogom, 

upegaontemnam BpaeM. 

[61, MWREE0 apearconoacam, 4TO upH 111.1COHHIE Teameparypax peaRgHll c o6pa-

30BaHROM BTHX npomeatyTormax upogyaToa 39.MeHHIOTOJI gpyrHmH peamkHamn, 

axmoriamuntma TOJIBKO pasHosecHme upogyami. IloaTomy, coraacno upmanTomy 
gonyuunnuo, caegyeT y4HTLIBaTI. TORaKO peanunu, B noTopne Exogar pamm-

Became BeIuecrBa (Halt pearewm, Tax B upoJynrn peamnl). 
BaanteiIIMe peamona padnaJSaIOTca Ha gae oTgeamnae rpynsmi B nepayio 

rpyttny BIWAHT peamuni penom6nna1jnt, mono‘immune cToammaertHe C Tpenatm 
TeJIOM 

	

H OH M 4-± H2O +M, — OH =124,6 'marl, 	 (I) 

	

2H-FM :it-H2 -FM, 	— AH=109,8 ;mart, 	 (II) 

	

20+M-71" 02-1-M, 	 —A11=122,7 xrcarc, 	(III) 

0+HA-MIT-t OH-{-M, 	— AH =107,1 nail. 	(IV) 

Bo wropym rpyuny axogaT peaxnaH nepexoga aTOMOB mentgy gaymn moaexy-
aamH, HJIR pealtnma to6meHa» 

	

0H+Ort-H+ 02, 	 —AH=15,6 mean, 

OH +H -?- Ha + 0, 	 2,69 Ima.a, 

	

112 + OH 7.1' H2O + H, 	— OH = 14,7 !man, 

	

20H t H20+0, 	— AH=17,2 mmit. 

Ha ocaosanaa naydeaaa npomecca cropaman 17-11 1 6oabminrcTao 

goBaTeaeft upHaHaeT, 4TO 6amoneitynapame peaaana o6meaa upoTexatoT 

Ha Juopagox aemaamin Han game 6}acTpee, riem peaxr llU peaomataarcarc 

C TpeTbHM TeROM, upn ycaoaHHx, Hmemmxx macro B coniax pm-ten:mu gmara-

Tana. BoaTomy B HacTomgem HCCReA0BaHHH peamnua o6MeHa uplaHHmmoTen 

HaILOAHH(HMRCH B partsOsecHom COCTOFIHRH. 

B COOTBeTCTBKH C rHuoTeaoil o pammnsecitH 3TH .demipe peaonaa o6MeHa 
ne as:mono nonaocTmo neaamacannada. aaarmanear peaaman (VIII) modulo 
HORTIHM noM6Hmaposanuem peal-until (VI) n (VII). OCT3.101011XCH Tpex H033.- 

BHCHM,E,IX peangnit, ogamto, HegocTaTconto, riTo6E1 yeTallOBHTb pasHosecHe. 

HanpHmep, MORWO 3aMeTHTb, RTO npa aanadaa TORLHO aTHIC peannHift o6mena 
He 6ygeT meHamca cpegHHil moaexyaapHhift sec cmecH. JjJrs ero H3MeHOHHH HO 

memaueii mepe caegyeT BHRIO4HTT3 omay H3 pealtHaft peRom6HHannu. B upo-

gecce HccaegosaHun oxa3aaOcJ,, QTO HecymecTaeHno, Haim° peaRnmo Bbi6pan, 

H3 anix =ieTsipex peammil pex0m6HHarkma, nocitoamty upH nomount pemtnaft 
o6MeHa acerga MOKHO mem BenkecTaam coagaTs partnoaecHoe cocToaHne. 

Bnu.snue peno.m6unatfuu is nomon e tonne paxemnoeo aeuearne.na 	261 

— d 

 

Tax Ran upH agHa6antaecitom paean:Tel:1HE HAOTHOCM caumena, TO CHB-

meows' otopocm peamnul peitom6HHamm [CM. ypasHemie (2)1 1). B Roaedaom 
came cxopocTH peaniii peitom6HHannll cTaHomaTcH BecLma maammH. Peamnua 
o6MeHa, Hmelonnie 66amaym cRopocTs, 6ygyT IMOHOWARM OB060AHO, XOTH npa 
3TOM He AocTuraeTesi noaHoro xHmmiecicoro paaHoaecna. OgHalto H3 3H8.4eHlIft 

TeuaoT peaxmaft, upHaegemanx pagom c cDopmyaama peamnul, caegyeT, 5TO npn 
npoTexamm TORLHO peaccmaii o6meaa BLIAeRHOTCH OTHOCHTeRLHO He6oamccoeHO.IIH-
gecTeo aHeprHH. C TO4HR apellad BoccTaaoanearut afcepraa coacem aesadcao, 
aaxammaiona RH 9TH peaxHHH aaaepmeHlia peampail pexom6HHarnut HRH 

Hoene HIC aasepmeHHa. Ann yupomemaa pactieToa upamamaeTcH gonymerme, 4TO 

ace peamnua upexpammoTca, Horga uaallopamHaaloTon peamona peitom6HEarkHH. 
Torga MORCHO oupegeaHTL «TemnepaTypy aamopanumaHHH» nyTem uplimeseHHH 
xpHTepHa Brim. 

HPHTEPHH tTEMHEPATYPT;I 3AMOPAHCHBAHHth 
CHCTEMLI BOHOP0A—HHCJIOPOH 

Kpirrepnit uTemnepaTypm aamopamtaaama» nonyden Bpaem B caysae, 
xorga npoHcxognaa emu:ten:wallas{ peamAHH penom6HHan1111. ECHR Aonycnrm, 

nTo pealtHH0 o6meHa HmeloT aHautreamEto 6onrzaIIym caopocTL, tIeM pentium 
peitom6HHannH, TO clicTema nogopog — ancaopog CBOATITCH, no cymecTay, 

Hariemno TOJIbKO °gm& peutHHH penom6HHarntH. 
HaH6oaee BaRCHMMH Bernecnama npa peicom6nrcaolla HBRCHOTCH: aTomap-

Hmii B000poo H, aTomapinnii aacnopoo 0 g pagmtaa raapoacan OH. Peammaama 
peaomataaaam, upaBoaankama z o61ok ocopoom pealconil aToma Bogopoda, 
BBRH10TCH pealcarra (I), (II) ir (IV). 06man cnopocm peannHca aToma Bogopoga 2) 
paaHa 

— m at (rH 
)=R1+2Rii-FRiv—ki —21111— Riv• m  

3gech Hugel-mu (') H (") OTHOCATCH COOTBeTCTBeHHO H Hpamoil 	(peitom- 
6HHannn) at o6pantoil (gacconHamtH). IlpH upllmeneHma xpaTepaa Bpaa 
aroro carian npHmem, ilTO napaMeTp B. pealcortra peicom6anagna aToMa Bozo-
pona, cornacao ypaaaemmo (1), padea 3) 

d ( xg 
L m 	 pa" 

Bg — 	+2Ril-FRivipaBa 

Hogo6nue ypanneama ono onpegeneaaa napameTpa B modulo nonyanTE, 
daax pelcom6aaagrat aTomapaoro Racnopooa a paaincana rmapoccana 

—M (4[ 3 ]pass 

[Min+ Rivi paws • 

H 

dt 
	 1 

palm 
BoH 

1) lipia a7[na6amiecRom pacturepeamll ymeasinaeTcg TemmepaTypa npogyicTon cropainuf, 
FIBMIeTCF1 ocaosHoft npasnaoil nagemist cicopocreitt 9TIIX 	 1.-/pzix. pee. 

2) B opurmstane nepeg Ri f  oun36o+mo riponyn:(ea KoacHninmenT 2.— Erpux. pea. 
3) B op:in:mane nepep gpo6mo npasoli alacTH ypasHernail (4)—(8) oniH6omio I:Tour:gen 

suaR Mlluyc.— Hpux. pea. 

XHMIPIECHHE PEAHAHH B CHCTEME BOHOPOJI—HHCJI0P0A, HAXOAHMHECH 
B COCTOHHHH, BHH3HOM K PABHOBECHOMY 

11pH aHamtae nosegeHna B tonne panentoro gaHraTean glicconHappormax 
HpogyaTort cropamaa Bogopoga B Boagyxe Heo6xogHmo cgeaaTs pug yupornmo-
nntx gonymemail. IlpegrmaaraeTca, MTO onnca aaoTa H aTomapinaft aaoT BeerAa 

HaxogHTca B paancmecHH. 3TO gonymeHHe BHOCHT cpammeasHo He6oaburym 

outH6xy. Cogepatanne OHHCH aaoTa Hmcorga He npeaocxomaT 4%; upH Temnepa-

Type xko 5500°  K n upH gaBaeHHH 3,5 ama cogepacanHe aTomapHoro aaoTa cocTaa-
nHeT meHee 4,5% o6rneil cmecn. HccaegoaaHHe peaKI3I cropaana upH HH3KHIE 

TemuepaTypax (5] nonaaaao upHcyTcTBHe HenoTopmx HepasHoaecHnx npomeacy-
TO°IHbIX upogyaT0B, TaxHx, Kan nepoltcHgbi 1102, 11202, 030H 03, Haautmem 

RoToplax TORI,H0 H MORZHO 061.51CHHTL uponeccu cropaHHa. °guano, COrRaCHO 
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262 	 T. Kunemuna xumexecnux peaxnuti 

B o6r4em cartae napameTpu BE, Bo H Boil He gocTHramT xpHTHHecxoro aHaxeHHH 
B° B OHHOM H TOM axe CineHHH conna. go TeX Hop Hotta 0)111H 113 3111X Tpex naps.- 
meTpos memHne KIMITHgeCHOPO 3HaxeHHH B°, HmeeTcH BO3M0H1HOCTb npH npo-
TexaHHH XHMIltleCHEIX peamtHil nocTHrHyrs paanoaecHoro COCTOHHHH. Caegoaa-
TeasHo, nenaercx gonyinenze, no ace peampall 43amopantHamoircm), itorika 
ace aHaneHHH napameTpos BE, Bo H Boll  pamtm 11.11H npeaocxogHT xparmlecRoe 
maxeHHe B°. 

H aitAeHo , ITOB .tacTHom carme tritoraa ogoponHo-BoagynntaH oleo, HammTcH 
npH6nHartTenmio cTexHomeTpxHecaoft, 4TentnepaTypa aamopaHtHaamm> Hmeer 
MeCTO, ecnH BH  paBHO B° . 1103TOMy ganaHeitandi allanna OTHOCHTCH TOJILRO 
K ogHomy napameTpy BH. 3T0 nonoateinte momeT oicaaaTacH HenpasHamuHm gag 
Apyrfix cmecell aoaopoga H ItHcaopoga, ogamto peaynaTam nocneaporgero Hccne-
12(0BaHHH moHmo I1 HMO pacupocTpaauTs Ha napameTpm Bo 11 BOH. 

IlpHuHmaxrcH nonymenHe, RTO cxopocTH itaacxoft 113 npsimmx peamndi 
peltom6HHankm (I) — (IV) 110AxIHHHIOTCH ypaaHemno (2). CompmenHo 

11TO pawn:maze BeuJecTBa HmetoT paanrunme 341CIDeRTHBHOCTH 110 OTHO-

meamo x Tpememy Teny B peal ix (I) — (IV). Onmuto aToT cbawrop He npH-
HlimaeTcH Bo ammaHHe Ha--aa HeAocTanca• coomeTcmponknx Hanexanax maim-
HIER 11 au-team:me rpy6mx gonyntemti, IlpHHHTLIX B xamtom HCCH1410BaHHH; 

3TO ynpouJaeT pacHeT. HapameTp B H  Torga nplummaeT BHA') 

B

x H  
dt- [ln ( 77)] 

(7) ki  
len° (2xH-F- 

kil x°" k 

rite Hugexclil, yltaamaatorgHe Ha paaHoaecHoe aHaxeRHe, onymema gag yxo6- 
cma. Baegem oTHomeHHe naomagek conna A I A t , rye A t  — naomana HpHTH-

Recaoro cexemm. Ilocae npHmeHeHHH citopocTH Ana aamems HoopAHHaTM ape-
meHH Ha RoopAHHaTy ;ppm& 1 H nocne pHga npeo6paaosamdi rtpHxogam x ypaa-- 
Henmo 

kj  77k  IV 

d 	A ") 	
x 0) 

k on2  (2x H± 	x0H  (  
dl 	A t  

d[1nl m )1 
d — 

AA  t) 

rite k0  — HOHCTallTa nopHmia, HmexunaH paamepHocm kll• Okla BBOAHTCH, 

r1T061,1 o6e 'ACTH yparolexast Rideau oA11HaxoBMe paamepHocm. 
17paintenHe (8) npHmemamo B ceaemmx Gonna, ygaaemtmx err apHTHgecaoro. 

B xptirrHrtecitom cexemm conna ypaaHeHne (8) npHaogHT x HeonpeAenenHocTH. 
0)1119H0 ?Homer 6hrra noapteno OTHOCHTNILHO npocToe H npaantHecxli BaatHoe 
ampaatemle Ana onpeAenemm ycnomli taamopaatHaaHHIP B apHTHHecitom cege-
HRH conna. 3T0 ypasHemite 131,1BWHITCH B rrpHnoxcenma H HmeeT BHA 

RT  d  i lx ( 
m  z

-.5)] 2x 1  / 
x 	

d In p) k i., 	V x +1 m 
Bop* -- — 	 k 	k +  iv  ) kit 	 1  kon 2  (2x H +  h  

'TT x°1-I 	k  II x°  

B oparaaaae irepeg 9-aeaom x11  ypaaaeaaft (7)—(9), (A.10) oraa6oqao uporrymea 
RoacHongaeaT 2.= II pum. pea. 
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IlpHaegeHmati xponixecanit gHameTp D*, BX0,11}11411/1 B ypamtemte (9), Ana 

cartasi ocecHmmeTpHintoro conna paBeH 

D* Dt 

rite D 1  — gm/Am EpHTHHeatoro ca.:ten-km conna, R, — paxHyc apHattami 

CTeHOK B HIMITHIleCHOM cexempx conna. 

IIPHMEHEHHE IIPIIBJIII2REHHOPO `METOXIA IC ClICTEME BOXIOPOJA-1103)IYX 

gag upHmeHemm ypaBHeifillt (8) H (9) He06xoptmo man. HOHCT3111.11 CHO-

pocrell peamndi (I), (II) H (IV). B azTepaType HmexacH HexoTopme AarraMe 
o otopocuix pealtnHtt peitom6HHa14nli c TpeTaHm 'mama, nonyxemmx uplt Hccne-
xtosamatHx B ynapHori Tpy6e H HayxeHHH nportecca cropaHHH [12-15]. Oasaxo 
DTHX peayabTaTos HexocTaloHno gag onpexenemtH acex Heo6xonHmmx otopocTeit. 
B o6nkem aHaxemtH xoscTanT cxopocTH peaxma k r  — kiv HaxogarcH B npexe- 

nax OT 1014  AO 10°  (C.70/.40.0) 2 /CCX. A311111310, Hatt 133/1Tble 113 Apyritx HCT041331110B, 

mirrHposammx B DTHX nwrepaTypHux pa6oTax, Tax H nonyxemme Ha ocsoaa-
Hint TeopeTrixecmtx pacHeToa B pa6oTax [6, 9 11 16], HpHBOAHT x RoacTurram 

citopocua, HaxoxmmtmcH B 'ylcasammix npegenax. 3313HCHMOCTL HOHCT3HT cxo-

pocTH paccmaTpHaaemmx peammit OT TemnepaTypm mei:Lep:mamma's° He 
onpexengnaca. HpH6mtatenmae Teopun yitaabraatoT Ha cTeneaHro aamacH-
MOCTI. aHna TS, rge anaxemie S, coraacao paamanHum TeopuIIM, xone6neTca 
oT + 1/2 no — 3/2. Bonee HaneatHoro ypanHemtH Ana npHmeneHHH B Ha-
cTomneft pa6oTe HeT. Tax xax axcnepHmenTm H TeopeTHxecitHe Hccnexosa-

HRH He BM1IBHJIH onpenenemtoro aHaxen:HH KoadAnnuxemos cxopocTH peaxindi, 
TO npmurro aonymemite, 'ITO RoacTanTia cxopocTei acex peamndft kl — /qv 
pasHat Apyr npyry H Hmetar onHamtowyto 3aBHCIIMOCTb OT TemnepaTypm. MHO-

HIIITeHL ke, asexemnati B ypanneHHH (8) H (9), Hp0113BOJILHO HpHEIHT gag yn06- 

cma pacHeTos paanum 1018  (c),t3  I xortb) 2  I cen. 3HRmaH [17] cAenan o6aop IIo xHae-
mate XHMIPleCHHX pentnidi, npoHcxonxnaax B Boagyxe, H nplonen x amtmoxesmo, 
Tito xaH }cowman:a caopocTH romorennoil peaRAHH pex0m6HHan11H aTomapHoro 
xlicaopona nonxonmnee aHaxeHHe np116aHamenano pawl° 10" (c.ushuoitb) 2 kes. 

°gamic' B peayasTaTe Hccaenoaamait cropamm B clicTeme Hoitopon — Boanyx 
[7] 61,IHH nonyHenm 6onee atacomte 3HarIeHHH HOHCT9HTIS CHOpOCTH (AO 5,4X 

x10" (cx3 1.uoicb) 2 Ice)c). Tax Katt 9TO HaH6onee 6alcirpaH peamAHH pettom6mia14HI, 
xoTopaa SIBHFIeTCH nposepeHHoft, TO B OTHOMeHHe ko/kii cneueT HOACTD.1311Tb 

6oaee amcoxoe ma -Heinle. 
3HaxeHHe napaMeTpa oremnepaTypm aamopanutaammo B° npHEHTo paamam 

exmume. 3To nonyn:keinte onpasnanmeTcH ynommlynaut peaynaTaTamH, npm-
BenefrnmmH B awrepaTypmax HCT0,31IFIltaX [1-31 HpH Ma io i gocTosepsocTH 
aHaxemdi xoncTarer exopocTeit manaH Toil:noon 311aquala B° HMeeT wropocTenen-

Hoe altaxeHHe. 
gaHHTHe 110 HamErrpomaxecitomy paanosecHomy pacantpenmo B tonne paxm-

Horo mutraTenH npoAywros croparata Boxopoxa B BOMYXe BISICHCHeHla B aHae 
oTgenamax Toxex Ha cxeTnoit mainline JBM 704 no cymecrHytomeit nporpamme 
pacrieTa. Yroa HaxaoHa xprnaoti dln(xH) I d(A A t ) nag pamiortecHoro moaHpHoro 
coAepatamtH Bojopoja nonyHeE nyrem smaeHHoro xmlael)epeinnapoaaHHH an4x AaH-
max . (IIpH DTOM upeHe6peraan HaMeRenneM cpeAHero moneitynHpHoro Baca cmecx.) 
IlpaBaH 'gam, ypasHemta (8) moificannaca npn nonymemnt pammtx exopocTert 
peaxmlit ARY1 Toxex, aaxomno;exca BartS no noroxy rasa, awrniman OT upgrx-

liecitorocetieHaa comm. Peaynyramt gam,' B RoopAHHaTax [(kol (d (A I A t)/ dl), 

(A I A t)] gaff aanammix magenllii xamerma TopmontenHx, TemnepaTypN 
TopmonteHHH 11 HaxaabHoro 311340HHH Becoaoro COOTHODIeH1151 ropioxero x B03-  

gyxy. 3TH pegyaBrarm ripegeTaaaemil Ha (Intr. 1-3 Am" Tpex 2)1a -ward:I 

ko  

BHIII 
(8) 

- ( 9) 

(10) 
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10 	 10 	 100 

Omifolventie tun:waded, 4;  
cA B r. 1.. YCBOBBK, ups moropmx 4143HMOpEORKEIHIOTCFP) peannun peR0M6HBBIBUI 

B aampurinecnott rutcrm comma. llponyirrm cropaEKH cTeamoMerpmeecxos 
Bonopogo-Boanyranoii cuecn upa naeneumu ropmconeaun 3,52 ama. 

TemnepaTypm Topmexceama 

Ha saoAe s xamepy croparma 
Th. °K 

Ha Hawke s wane 
T1 4 , °K 

1110 
3335 
5555 

2720 
3365 
4025 

k0=1 016  (cm3/mona)a/cex. 

10 	 100 

Ommowerfue mfou4age0, A- 
ID a r. 2. YCZOBKH, npu Kampala taamopanateanyrop peaumm penom6nmainut 

B aaBpnru6ecuort qacma comma. Ilpogyurm cropanum creamomeTpusecnon 
umopono-Boagynnion cmecm Tips A0.13J1eHER T01:11410711eHHA 14,1 aura. 

TemuepaTypai Topmoncemui 

Ha HmoAe s Hamepy eropaxam 
T12, °K 

Ha incoAe 13 conHO 
Tie  °K 

1110 
3335 
5555 

2790 
3520 
4275 

it0=10 16 (c .40/..40,ab) 2ice,. 
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Paetmeeenae coemonnue 

npuecaetmbia auamemp Kim - - 
muyeettozo ce',enua conna D",m-

k u =iu — — ,„r6( cm 3  
M13.176 can 

0,0305 

0,305 

„3amapattreive" 
COCI17081ille 

30,5 

I 	I I l 1-  

100 

1,5 

3,05 

1 	1 	1 	1 

1,0 	 10 

(13 H r. 3. 1 YCJIOBH.a, Hpit Kampala taamopaHafgaiorcm peaHHHH peHom6HHaHHH 
B aagpHTHaecHofr qaorkt conna. llpoaygrm cropaHHH cTexHomerpHaecHori 

Bogopoiko-Boagyamoil cmecH Hprr gm:malaria Topmomeram 35,2 ama. 
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1000 

°animal:au nnau4aDelz, 

Temneparypu TopmomeHEn 

Ha BX0,20 B HaMepy cropaaag 
T12 , °K 

Ha mco,6e B comic) 
Tic  °K 

1110 
3335 
5555 

2830 
3630 
4455 

14=1016 (cm3/mone) 2/cew.  

Cmamuirecnoe aapvienue 8 Kpumuveacom cenetwu conna,amm 

CD H r. 4. YCJI0BHH, 1IpH HoToplax aamopagagagorcfm peagrem peHom6HHa1aa 
B HpHTHaecHom C13.113HIM COUR& lipogygna cropagtor BoaopoHo-goagylagoil cmecH 

Hpia HoacD4ma1geHre mange Boagyxa 0,5. 

17puee2ctintall auamemp npu-_ 
mai/come° acne/tun conna DIAL 

k . fll  n16 A43 2j_ 
(many e'en 	— 

0,0305 

0,305 

3,05 

30,5 

1111 	1 1 	 I 	I 	11111

- 

1 	 11111)--  

10 	 10 	 100 • 
Cmamuileetwe r7a8nenue a cpumunecnam cevenuu conna, amm 

H T. 5. YCZOBHH, HpH HoTopmx <saamopagoaaaayrcH» peaaggia pegom6HHargoa 
apHTrigecHom ceaegim conna. Ilpoayaria cropaHHH aogopoao-Boagyunwit cmecg 

HpH H000ktoraaeHre H361axga Boaayxa 1,0. 
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268 	 1. Ifurtemuxa xumauecxux peaxquil 

gaB.110113151 ropmontennu: 3,52; 14,1 H 35,2 ama. Haucgag npueau Ha srux 
rpaAnntax OTHOCHTCH K ognoil na,mnsnort TemnepaType ropmosnennn. 

IIpH emmacnemna KTemnepaTypm aamopaumannio B conne sagarmoro non-
rypa Bminicauercu anagenne napamerpa d (AIA. i) /dl u7151 aroro nonrypa 
B Bilge (Dynnnuu napaMerpa AlA t . Caegyer aamernrs, 'ITO napamerp 1 umeer 

0ffiamuclearoe damme a npumuvecxon cmenctu C0111112,CIMNI 

fA H r. 6. YCJIOBBH, npn Horopaix t38210pailUIBBIOTCRYt pealacHR pexond6rmanEta 
B xparngecRom ceRemas comm. lIpo,a3rxrax cropaaRg no)opogo-soagyamoil mem 

HpH 1{094)41111aleHTe H361aTaa Boagyxa 2,0. 

paamepnocrL ARMIN, noaromy a6comornme H OTHOCHTeJthabIe pasmepm conna 
AORHCHLI rimers nonnpernme ana ,reneu. 

TeMnepaTypa H Aannenne rasosoli cmecn Ha exoge B conno SIBRHIOTCH 
3agaHHISMH. Roche Bm6opa COOTBeTCTBY1012Rek BeR11.111H131 OTHOHIeHHH 
no nau6onee goon:mem:rum snarienunm noncrairr cnopocreft peannxii Ha rpacDnx 
nanocnrcn npusan (ko licii) d (Al A t) /dl (CM. gnu. 1, 2 HRH 3) B urge (hnx-
IuH ornornennn naorgagefi. To'IKa nepece ,ienuu Kpasog, Barqucnennoit no 
napaMerpaM conna, c Rpnuoft, oupegenuemoit napamerpamn norona rasa, gaer 
OTHOBleHHe naornageff, npn KOTOpOM gsamopasnunaercso IIOTOK npogywroe CFO-
pannn. Hapamerpm norona npogywrou cropanuu B ATOM panernom conne SWIM-
casnoTen npu gonyrgenun mrnosermoro nacrynnenan pamaosecnn nepeg cere-
;mem c ynasannum ornomennem unorgageil. Aanhneinnee pacurupenne nponcxo-
gETT C HOCTOHHIMIM XIIMR.leCHHM COCTaBOM npogynros cropannu, cooreercrepo-
11(1111 paunosecnomy cocrawy npn vremneparype aamopaumeannm. 

Ypaanenne (9) nungercn mognolnampoearrEoft cDopmoit ypaenennu (8) 
AJIH npwrirrlecnoro ceenan comm. lipannirgecuu ara mogrulannuportannan cDopma 
ypasnenun SIBRHOTCH (3ilens ygo6noft npn npegsapnrensnoil onenne nepauno-
Becnoft penom6nnagnn B norone npogynrou croparren B panernom conne. Cue-
Ayer samerurs, 'rro 3a ncnniogennem canon:Lomat HOHCTaHT cnopocreit peanunit 
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kIikII H kivan gpyrue Imam npaeoil qacru ypamienzu (9) HBRHIOTC11 napa-
merpamn pasnorsecumx repmognnamnsecnnx CBOHCTB. 3TO ycnoene B1213BaHO TeM 

06CTOHTeRLCTBOM, npn paunosecnom cocrane cnopocrs noroxa B HpHTI11-  

necnom cenenan conna pauna cnopocrn asyna. B newpo 'men. yparmennu (9) 
BICOAHT reomerpwrecnnii napamerp conna, 6e3pa3mepnoe snalienne noncramm 
CnOpoCTH peamkau kii iko  B nprmmecnoe 3negenne Intcna Bpaa B°. Ho ra6anrkam 
repmognnamngecnux CBOHCTB npogynroe cropannu, nmenno;nx paintoue,cumit 
cocrau, monmo onpegeaura (nncnenamm HRH rparinmecnnm nyrem) nsawrponu-
=tecroae ‘Tacrnme napamerpm x a Ed (Inzu)/c/ (In p)J. 89.. Ilacrnbrm caygaem 
ocnounoro gonyineann nacrourgero uccuegosanan FIBIONTCH caegyforgee pases- 

CTBO: 
r  8 (In XII) 

C 
d (In xii) 1 

L d 	p) J conno 	L 8 (In p) iH3OH •  

Ha spar. 4-6 npegcrasnerna rparargnme RHEUM gall cariau «aamopautneanea» 
peanwitil penom6nnagnn B npnrnriecnom cagennn comm. 9TH RHHHH npneegesm 
upn noadAnnnenrax na6mnta eosgyxa Bogopogo-Boagyunnax cmeceit, paunms 
0,5; 1,0 II 2,0. Kauzgan JIRBEH COOTBeTCTByeT onpegenennort reoMeTpHH 'Tura-
mecnoro ce ,reman conna H ero paaMepy. ECRU napamerpm cTpya npogymos 
cropaaasi B npwrirclecnom cenennn conna, nmeiorgem aagarmylo reomerpuio, 
n3o6pautanirca To4KOg, nentarnera Bum cooraercrayroukeit Jra Ha, TO 4aamopa-

ainaanne» umeer mem B sanpwricaecnoit 'IaCTH conna. ECJIH ara rouna narco-
AHTC/1 Hume coorsercruyionvii RHEEHH, TO (iaamopaantaanne* cocrana nmeer 
mecro B norone AO npwragecnoro cerienuu conna. Ypaanenne (8) IIpnmeHnMo 

B ;:koupinrmecnoft =morn conna, man B ATOM ecrl, neo6xognmocm, HO 0611.1H0 

AOCTaTO,THO B111.113CRHT13 napamerpm Gonna gun aroro capian npu gonynkenun, 
.1TO 4aamopaaamanme» cocrasa nmeer mecro B npnrirgecnom cetrenun comm. 

AHAJI113 

IIpH npnmeneEnn npn6numennort reopnn o cremneparype samopaumanna*, 
nonyriennoil gnfl ognolt peanrunt, paccmorpennoii BpaeM [1], x npogynram 
Cropannm Bonopono-Boanynnwit cmecn, B K0Topog ognoapemenno np0X0MIT 
Recnonbno peanguit, cgenanm rpn OCHOBH1111 gonyukennu. 3T11 gonyrgemag 
npoanannanpoeanm, irr06m BLISIBETE BosmoutEpo o6nacrb npnmenenna paccma-
rpnuaemoro meroga anann3a. IIpH BTOM 6man cgenanm gononanreasnme gony-
nkeumu o6 OTHOCHTeRMILIX Benummax HOHCTaHT cnopocreil peamkurt ns-aa 
OTCYTCTBMI Hx TO.IHELIC snalienuft. 

llepeoe ocnosnoe gonynlenue nacaercu cyrRecreosanan mixlienrnesofi 
«remneparypm aamopauuntanan». Dianna -mil raaognnamnRecmona napamerpamt 
agna6arntiecnoro noroiea cammaemoro rasa B tonne panersoro gunrarean, 
npegerasamonkumn npannurecnuft rrrepec, HBRHKOTCS: HOJTH.IeCTBO gBIIIICOH3151 

unnerrmecnan aneprzu HI1H coomercreenno HROTHOCTI, H CHOpOCTID. XHMH-

necanti cocrae npogynroe cropennn riacrsyer B pac‘ierax napamerpoe norona 
B conne minis B cupurom Bilge, a 'mean° IIpH BuTacnennn napaMeTpoB rasa. 

romy xte eCJIH 143BeCTeH COCTaB npogynroa croparnm, TO Boo6ace HeT neo6so-
Aumocrn paccmarpuBari, cnopocrn peangnit. Pactierm nonasann [1, 2], 'ITO 

MOHLHO genera gosonano rpy6Ble gonyrgennn ornocnrensno cnopocreil pean- 
• npn ATOM nonynaiorcu cpannerenano ne6onmane norpeinnocrn magma 
HROTHOCTH H CHOpOCTH norona rasou. 9T0 IIOn0?KeHIle unniocrpapyercs BpaeM, 
noropmft npneen rpacjormcnne aauncrtmocrn cocrana, remneparypm, HILOTHOCTH 

H cnopocrn OT OTHOBIeHHH unonkageti nonepe'mnix cerenuil conna. IIpu6nnucen-
111,111 merog IlpHBOTIHT x ana'OKBnM HROTHOCTH rasa H CKOp0CTH norona, goers.- 
TO‘1110 xoponro coanagaiounim co aHaeennumn, nonriemnamu nyrem TO.THOTO 

anannsa. OTHOCHTeRLHO xygutee counagenge flour:menu XIII analenuift remne-
parypm B cocrana. lloaromy mouwo npuilrx x aanalogenalo, Tiro gonynkenne 
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r. Ruttemuna xuAtuneocux pecucuutt 

B °THOU:WHIM attaDeRTHRHoli qTemnepaTypra aamopanatRaartm HpHBOR,HT H P(OBORI, 
HO xoponmm pe3yaLTaTam npa H3ygeRria BRHRHHFI HepaRHorsecHoft penom6H- 
Hagar( Ha xapaRTepricTHRH eonen paxemax naHraTeneil, T. e. B caygae, Rorria 
Tpe6yeTcH aaaTis HX AliaamirieeKne napameTpm, HROTHOCTb H cRopocTs raaa. 

BTOPO43 OCHOBHOO Rouyn:walla, Hp-e:woe B DT011 pa6oTe, 3aHRI0'laeTCTI 
B TOM, WO BCO peamma HBRRIOTC51 ic3amop0Hiemaamm B Twine, B Karopoit 43arso- 
pa/101'300Tb* peamiHR peRom6Haarnart (I) — (IV), cornacHo ripaTepHam ypaR- 
HeaRil (8) HRH (9). Hpene6peraeM Ro3riericTintem peamiHR o6MeHa, noTopme, 
no-mnramomy, Bee enie npoTexaroT. PaHee yrta3m3anocL, HT° apeue6penceaue 
9THM MCTOtIHHHOM aHeprma BES3BaIi0 OTHOCHTORLHO manoil TeHROTOR yrcaaarEmax 
peamnifi. ilpearionaraeTcH, 	nononmaTenmEoe yenoameHHe pac'IeTa as eller 
HeeneaHR nnyx HRH 6onee 4TemnepaTyp aamopaamaHHH» He onpannano. BTO-
poe °cam:aloe rionymemte aminrogaercH B npeRe6peateHHH nononarizensmam 
HCTOVIEHHOM mEeprim. lloaTomy aHa'Ienxe yErezthaoit THrU, maglicammoe Ha °CHO-
earn aToro nonyigeram, 6yireT memaxam, gem ee ElmaTagemcoe magaRae. 
Hpa gaRneartH npa6.1m3nTensao 6onee 10 anus cnegyeT HpHTIPIOCHH paccmoz-
peTt nonymerme o TOM, 'ITO peartnaut o6meHa SIBRRIOTCR 3HagraTemmo 6onee 
6racTplararr no cparmeamo O pealMMIMII percom6Haagrm, Tax Ran yRenagerme 
;Amman:Ha nomamaeT exopoeTH pearacati C TpeTiatm Tenom cammee, gem exopo-
CTII pommel c risyma HemecTRama. 

TpeTse ocaormoe nonymeaHe COCTOHT B TOM, 'ITO 4TemrtepaTypa BamopaHm-
amnia» HaX0AHTC51 B Towe, B xoTopoii napameTp B pasea B0 ; 3Ra-walla B°.  
B CBOIO ogepegh HpHHETO parmarm earmarie. 9ra rienagaaa B 0  HmeeT Heel-coal:am 
memmee 3HageHne IIo cpaaaeruno C npaseriearaama panee H nonygenmamH 
nyTem HugeRitH npoczmx clicTem. He 6mno coo6meHRia o6 arranme HaHoene& 
nocTonepmax anageRaft B° Ana CHCTeM, BICRIO"IalOIEPIX HOCHORLICO BO3MORILIX 
pearignii peRom6HHarima. RonylmeHBe o memo:max mageHaxx BO rEpHRoaar 
H yaenagemaomy 3Hageamo noTepH yrienbaoti THrH, o6yen0RneHaoft HepasHoBec-
Hog  CaeacmaTenmro, 3Ha‘leETIR ygenmErrx THr, augeenernme 
HO npennaraemori meTonaxe, 6yayT npeymeHmaeHarama. 

1-1To6La BOCHOREMTI. HeriocTaTolt ancnepamemaarmax 3Ha'143HIlit HOIICTaMT 
criopocTek peamatit k 1  — / iv , Heo6xogrimax npri BLIMICROIOIRX IIo moray 
meTogy, &um npaasina no6aRagame Rouyn:Emma. Pe3yamaTra pacneToR moHmo 
6yger yzogainb, ecnH B HaZIPIHH 6ygyT 6onee Hagenaule allagemtia. 

B pa6oze [10] egenano coo6mearre, 'ITO KormeaTparpair coegRaemaft OHMCI. 
yrnepoaa H anyom-ach yrnepona SIBRROTCR paRaoRecaoit 6naroriapa peamina 
Bornmoro ra3a. floazomy aaama3 Ha ocaose «TemnepaTypra 3amopaHumaamo-
ARa el:Eczema yrnepon — rionopon — R.Hcnopon C nonymeaaHma, HCHOJIb30BaH-
111.1MH B paccmoTpermom upH6mtaiermom meTone, upHaerieT H TO'IHO TaRHM Hie 
ypaimeaRam, Kan H B cnygae cHezema aoriopon — xmcnopon, T. e. x yparme-
HEIHM (8) H (9). lIpa ripoaerieHHH na6oparopmax HecnegoRarraii [51 He o6Hapy-
aceaa Raxaa-n-R6o HHHOTH'IOCHH Barium' peaxgan, mcnrogaromaa OHMCb yrne-
pona c y'IacTHeM Tperbero Tena. floaTomy npeo6nagarorrawn peamillamll peRom-
&maxim no-upeninemy 6yayT pearcarm (I) — (IV). 

B riemax yapomeana mexaa113ma HHHOTHHH ranoTeTagemmx peamillit peRom-
6HaaHHH npeHe6perann RoamoncaoR paw:Haag npapogra Tpemero Tana. 143yge-
Him BnHAHHA IIHRHBHRyaRl.HIJX CBCCACTB TPOTbHX Ten Ha exopOCTH pearcriair 
(I) — (IV) SIBRROTCR Recsma Tpynaori axerEepamenTansHoR 3anageti. 1.1To6ra 
nonymrs cymecTReaam`i acinDexT OT Tpemero Tana, TaXHe Hameperam cnenyeT 
nygme IFPOH3BORHTI. Hajk rasorasma cliczemama, 62III3HHMH K CHCTeMaM, Hmeroaram 
mecTo B par-taxa= RBEETaTe.71.FIX. BCROACTBIle OTCYTCTBIER BTHX naHEITAX minDeRTHR-
Hoem Tpemero Tena minrogella B rioncrauTra CKOpOCTeH peaxartia. 

Beammaa norpemuocTH, nonygaemaa acnegenme upameHeHHH rEpH6na-
HieHaoro, a He TogHoro meTona pac'IeTa H o6ycnoRnemEaH HeRoTopmaaa yrEpo-
rnarorcoamH nonymemurana, mana IIo cpasHeamo c norpenarocTmo, nonynaemoia 
npa cparmerma menigy c06o11 pe3YJIbTaTOB axenepHmeHzos H paegeToa. HeriocTa- 
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TOE Haneatamx axcnepHmeaTamaarax naamax IIO caopocTam HaTepecylorraix Hac 
pearmail B HacTainnee aperaH npertaTcTayeT aaannTageexomy Hccneriosamuo 
macoRoTemnepaTypmax peaRIIni. 

MORCHO HanenTscH, 'ITO npri nomonm nperinaraemoro yaponammoro meTona 
aHa.na3a nponeccoa penom6Haa1SHH BO3MORIHO aRananiposaTa pe3yabTaTm 
ancnepameaToa, nonygeHame Him Hcmararmax paxennax naHraTeneit, H epaa-

IIIIM MX C TeopeTirgemarma. BeciMa BepoRTHo, 'iTO riaamae no rameTHRe 6y1{yT 
nonygema Ha ocHosaroaH aRana3a pe3yasTazoa Hcmaramili parceTmax naHraTe-
Reit. Tamara o6paaom, nperinaraemraii meTon npeneTaRnHeT nparnansHyro H Gomm-

Hyro OCHOBY jSRA aim:mama acenenorsaanfr, RoToprae npHaenyT x nonyamina-
pageomm cooTHomemuna Ana onpenenerma BRHHH1151 Hepaaamsecaoia percom60- 
Hagan Ha xaparcTepacTrixa paxeTmax ramraTeneri. 

3AKJIBYIEMIE 

IIpH rionyrgearna, 'ITO B noTorte upwanapyeT mrHoReHaoe xamageelcoe 
parmosecHe 	«TemnepaTypta 3amopaacmsaHHH» H 	nocnermorriee pacumpe- 
HHe HMeeT MBCTO C 43amopomeHaram xrimageexam COCTaBOM, xapamepacTaxa 
paReTnoro conna C HeparmoRecHori peRom6nHaxaeit monteT 6raTE, npH6nEanceRao 
nonygeaa npH nomormi cTaaaapTmax TepmonnaRmageemix paegeToa. BUM 

H3BeCTHBI RoHTyp conna H CBOACTBa nponymon cropaHHH, TO aaagemre altaDex-
THBHOR cremnepaTypra 3ambpaarrnitaratin> moHmo onpenennzb IIo ypaBHeHHIO (8). 
ECRH Heo6xoraamo man" ycnome e3amopancHHaHHH» B RpaTagencom cegeram 
conna, TO MORCHO npameanTs ypaimerme (9). Bo Reex cnywax norEcTurna 
pocTela peamnarisenegyeT aapanee 0E:Tanen -Ens axcirepamemanammi HRH Teope-
Tagecimm nyrem. ilprinaeTcH oco6oe anagerree Heo6xorinmocTH nonygeHHH 6ons-
moro rionagecTaa axenepameaTaarmax mrageRni IIo xlimagecRoft mmeraxe 
aracoricrremnepaTyparax peaxamil, Tax Ran OT RH% CHJII.H0 3aBHCHT Hariencaocm 
pacgeTa. 

11131431071{e1114e A 

MARCIA HPBTEPHABBHOM YPABHEHWI AJD1 CBY'LlAft €3AMOPA)1(11BABBM, 
 B RPHTIPIECKOM CVIEHBlit C011BA 

KpHTepHanbaoe ypanaeffne (8) Ana onperieneHnsi 4i3amopantiaRmina» npn-
BOXIT x HeonpenenemmeTH Ana xpaTagecaoro cegemaH comm. B cnywe rcpri-
THgeemax cegeardi C miasma:1m KoETypoM moRiao nonygRTb ripocToe peraertne. 
B ROCTaT0.1H0 orpamigenHoia o6naeTH a6naa3H xpaTagemcoro cegerma, o6pa3osaa-
Horo nnarsniam RoaTypom, Hamenernae oTHorammir unorrianeti ornaciwaezcH ypan-
Hermem 

A 	Dt t2  
— =1+ 	s-, 	 (Al). 
At 

— 6e3paamepHaa anima, parmaa RoopaHaaTe corm, Renermoil Ha n-HameTp 

xpEaTageenoro cegeroaH coma 1). 
thicmaTenr, ypasHerma (7) nprimamaeT BHT 

dt 

	

[ ln =-1x  ) 1 = 
u d r I- fi 	= 

m 	Dt dt L 	m 

= aM  d 
 [ln ( x i  )]  d  P) 	d  A 

Dt d (ln p) 	m 	
d (In A  ) A dE At 

At 

	 (A.2) 

Ocb E eonnanaez C OCLIO couna; Ragan° oTcleTa HaxoBitTcH B Tonxe nepececealm 
ocw c rinocRocTmo xpimplecHoro cegemax couna; nonoafirreamme aaripaBneuBe Bia6paao 
B cropouy Buxom:taro ceveram.— Hpum. pea. 
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rge a - mecnrag cnopocTs mum; M - mecTnoe timcno Maxa; p - mecTnoe 
cTammecnoe nannenne. 

Ha onnomepnoro ypannenwn narona cnenyeT 1): 
d (ln p) 	xM 2  

d( inAt
. 

	 1--M2  • 
.) 

Ha ypannenmn (A.1) non3zaem nocne BLIpamteEHB E OTHOCHTeBbH0 A/At a AHED-
cimpelnutposaallg 2) 

A 	 / 	A d 	 2Dt w-1) 

dg 	 - f 2 ± 2 V 	  

Rs 

HOCJIB IIOACTBROBRII ypannerinit (A.3) II (A.4) B ypannewne 

2  V 2Dt ( 
Rs 	At -  " 	(A . 5) ddt [ln (-LI)] - 	

axM3 	
d  [ln 	)] A d p) 	 1-M 2  Jit At 

 

B npnrwaecnom cerierran contra A lA t = 1 II dA=-.-0; KS ypannenna (A.3) cnegyeT, 
Arm M=1. Ypannenne (A.5) nail npnTinecnoro coquina contra uplinamaer Bile) 

d[In(-1-11 1 
m - Hp 

A 1/2  
Bin 74 - I 

d 	()][A.A. t 	t d (In p) 	 (m2 i)z 	• 

Ilplimenan Ana oupegenenan npeAena upanano J101InTaBB, npuxop;am asipante-
HMO 

Ad(ln x)  

	

lim  At  4 

	4  

	

A 	 d (ln M2)  

	

A-.At (M2 -1)2 	2 (x +1) 

"lam d (In x)I d (In M 2) man no cpannennio c ennnageii novrn no Beex npanTn-
tiecnnx cny'ianx, a JIM ?ammo uperce6pe.m. CaegonaTemmo, ypannenne (A.6) 
monuTo npeo6pa3onam K nnny 

d  [111(4)] -2x V 
xRT 	 1 	 d  

[In 	. 	(A.8) dt 	 (x+1) Tit Dt 	Rs d (in PI 

Hoene noncTanonnn ypannenun (A.8) B ypannenne (8) n o6oana -geti8a npn-
Begennoro gnamezpa xparkmecitoro cegennn contra D* no cDopmyne 

D* =- Dt  Dt (A.9) 

is nocne upeo6pa30Bannii naxop,nm 

x  RT  d  2x 
11/ x+1 ,72  d (ln p)[  In ( ) 

BoD*  
1c0 	kon2  ( 2xH+ kki  

	

II 	II 

 x0H+  ickiv  x0 ) 

1) B oparaaane nepaa gpo6mo upanoii =lama ypasaeaaie (A.3) onm6o'mo nocrannea 
alma nmayc.- Hpux. pee. 

2) 3aax maayc OTHOCHTCH x noupnnisecnoil gavra couna, a snag name - x aaxpaTa-
geczwit. B oparaaane B ypanaemmx (A.4) a (A.5) B3BT :iamb max name.- Hpux. pee. 

3) B oparaaane B ypammaanx (A.6) a (A.8) nepea apanoti sacTiao onta6osao aponymea 
anal( maraye.- Hpux. pee. 
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arm' peaynvraT npasenen B Taxon xax ypannenne (9). 
B cnytme necammeTplymoro gayxmepnoro contra npnaegefunds gnameTp 

D* onpegenanca no ampantenam 

D* -
h 	1 

JIMTEPATYPA 

1. Br ay K. N. C., Atomic Recombination in a Hypersonic Wind Tunnel Nozzle, 
J. Fluid Mech., 6, 1-32 (1959). 

2. H all J. G., Dissociation Nonequilibrium in Hypersonic, Nozzle Flow, American 
Inst. of Chemical Engineers Preprint 7 for Symposium on Thermodynamics of Jet 
and Rocket Propulsion, May 1959. 

3. Wegener P. P., Experinients of the Departure from Chemical Equilibrium in 
a Supersonic Flow, ARS Journal, 30, 322-329, 1960. 

4. Br o w n e W. G., The Recombination Problem in a Jet Exhaust Nozzle, Inst. of Aero-
nautical Sciences, Paper 59-105, June 1959. 

5. Le wis B., v on E lb e G., Combustion, Flames and Explosions in Gases, Academic 
Press, N. Y., 1951. 

6. J e ps en D. W., Hirs chf elder J. 0., An Idealized Theory of the Recombi-
nations of Atoms by Three Body Collision, Univ. of Wisconsin Rep. 21 on Contract 
DA-11-022-2526, ASTIA AD 202347, Aug. 25, 1958. 

7. B u 1 e wi c z E. M., S u g den T. M., Recombination of Hydrogen Atoms and Hydro-
gen Radicals in Hydrogen Flame Gases, Trans. Faraday Soc., 54, 1855-1860 (1958). 

8. B a u e r S. H., S cho t t G. L., D u f f R. E., Kinetic Studies of Hydroxyl Radi-
cals in Shock Waves. I. The Decomposition of Water Between 2400° and 3400° K, 
J. Chem. Phys., 28, 1089-1096 (1958). 

9. I' e a A o a A., Cuewrpocacoma unamena, FIJI, 1959. 
10. K ask an W. E., Excess Radical Concentrations and the Disappearance of Carbon 

Monoxide in Flame Gases for Some 'Lean Flames, Combustion and Flame, 3, 49-56 
(1959). 

11. D u f f R. E., Calculation of Reaction Profiles Behind Steadey-State Shock Waves, 
I. Application to Detonation Waves, J. Chem. Phys., 28, 1193-1197 (1958). 

12. Camac M.,CammJ.,Feldman S.,Keck J.,Petty C.,ChemicalRela-
xation in Air, Oxygen and Nitrogen, Inst. of Aeronautical Sciences, Paper 802, 
Jan. 1958. 

13. C he ss i c k J. P., K is t i a k o w s k y G. B., Gaseous Detonations. X. Study 
of Reaction Zone, 1. Chem. Phys., 28, 956-961 (1958). 

14. B y r on S. R., Measurements of the Rate of Dissociation of Oxygen, J. Chem. Phys., 
30, 1380-1392 (1959). 

15. M at thews D. L., Interferometric Measurements in the Shock Tube of the Disso-
ciation Rate of Oxygen, Phys. Fluids, 2, 70-178 (1959). 

16. K e c k J. C., Statistical Theory of Chemical Reaction Rates, J. Chem. Phys., 29, 
410-415 (1958). 

17. Z i n m an W. G., Recent Advances in Chemical Kinetics of Homogeneous Reactions 
in Dissociated Air, ARS Journal, 30, 233-237, (1960). 

• 18 3aaa3 Nu 23 

(A.3) 

(A.4) 

(A.2) nonpmem 

2xa .1 7 2Dt 
V R s 

 D t (A.6) 

(A.7) 

• (A.10) 

2 	h 
V R., R. 2  

rAe h - mapana xanana B nyarrwiecnom cegennn corm, Rsi  n R s2  - pagn- 
yeas ICIMBII3HLI RancllOrd cTeHKK. 

(A.I1) 
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CneKTpocKonHmeame meToAbi onpexteneHNSI 
TeMnepaTypbl nnameH, OCHOBOHHble 

HO H3mepeHHH cymmapHoro H3nrieHu9e) 

T. MUCHO 

B CBB3B c ncenegortannem xmangecnnx peannnit, npoTenaionknx B connax palter, cgenan 
o6aop cuenTpocnonngecnnx meTogoe onpegenenna TemnepaTypal linemen. Brasegerna coorrno-
meting mentgy nozmof3 aneprnefi nanygernan B TeMnepaTypOa rasa AAR Asyx ancnepnmenTanT,- 
MAX MeTOHOB. 

110CHe xpancoro onncanna OCHOBILLIX cnenTpocxorunecnnx COOTHOMBHER upoeogirTCn 
o6cyncgenne cnoco6o3 onpegenenna TemnepaTypm nO meTogy cymmapnoro o6pargenna a no meTo-
gy neyx onTngecnnx nyreil. MeTog cyarmapnoro o6pargennn 'IMMO! nan6onee TO,THMM 

H monceT gaeam nagenteme pe3yaLTaTal, nocnonany OH en3nogaeT Trynertort OTC48T. C gpyrou 

CTOpOHM, WHOA geyx OIITH‘leCKHX ntreii HCHHIO4HOT He06X017HMOCTI, HCHOJILHOBHHHH gepaoro 

Term Hex ncTO‘IHEKa nanygenna c nepemennoil TemnepaTyport, H BTOT xteTog npnrogen B TOM 

carme, Roma n3nriaTenanan CH0006HOCTIs ram gocTaTogHo "lemma, Tax wro onni6En B name-
pernm TeunepaTyp npegnononurrenbno 6ygyr mania. 

BBEAEHHE 

CneHTpocHonamecHHe meTogia onpege.neHmH TemnepaTypm nnamen o6nagaToT 
yllnitarsHbiM npeHmyrnecTsom, Tan Halt omit He HapytualoT nponecc ropeHHH. 
TepmomeTpimecitHe yeTponcrHa Tuna 30HROB He TOJIBRO Ho3myinaToT ra3oHbril 

HOTOR, HO 11 IIIMMORHT TaHate K ycnoHtHemno HHTepnpeTaHHH nonrieHaux Han-

HMX scaegcnnte BO3MORCHOCTH B3aHmogencTHHH meatgy maTepHamom aonga 

• nponyEtTamH cropaHHH. 11o3Tomy npHmeHeE[He cnetapocHomnectutx meTogos 
oco6eBHO Henn° B Tex cartanx, Horne HamepeHHe TemnepaTyp np0H3H0gHTcH 

B Tama yeTpoilcmax, Hatt nintraTealt HHyTper[Hero croparata, Hamepta cropa-

HRH H paHeTHme conna. HacToannin 0630p cneHrpocHonitriectuax meTogos onpe-
geneHHH TemnepaTypu nnameH cgenaH B CBSI3H c HccnegoBaHHem XIIM11,18CRIIX 

peaHrtHil, B oco6eEtHocTH uponeccos pettom6HHa17Tni aTomoH B monexyam B patteT-
[Tux connax. Bce meTonm, H3HecTEme B aHTepaType, OTHOCHTCH IICRJ110.111T8JIBRO 

• H3mepeErimm, Tpe6ylouTam cpexTpanbnoro paaperneHHH, T. e. K H3mepeamtim 

npH Hu6paHHoil AJIHHO B0J11111. spa HccnegoBaHHH XIIMHH8CRHX peattntaiBpatteT-

IMIX connax MO/R110 11CH0JIL30BaTh pe3yabTaTm H3mepeE[Hil nonHon 3E[eprta 

113J1rIeRH11 B Hm6paHHT:Tx 06J1aCTSIX RJIHH BOJIH. 

genmo HacTomnert pa6oTM HBAHOTCH BbIBOg cooTHomeHHEI meHtEcy noJiao 
3HeprHeii H3arTerTHH H Temneparypon Aim nHyx attcnepHmerranar[bax meTogoH. 
3TH meTogis menee C.1103RHLI B 3HcneptimeHTaabHom OTHOD:WHIM HO cpartHeEnno 
c meTogamH, Tpe6ylonnamH cneitTpanbHoro pa3peureHHH, a npnmelleHHe 01ITH-

Recicox npu6opos gaH Hamepentut cymmapHoro TwaygeHHH Tpe6yeT JIHMb cpaHHH-

TeJILHO HpOCTIIX anaHBH ounriecHon TeXH111111. lipome Toro, MORMO nonaraTb, 

'iTO aTH acTtible cooTHomerata meanly TemnepaTyport H HORHOrt 3HeprHen may-

'WHIM 6onmne serge He npllHogEncH. B Hviane pa6oTtI npHseneum ocr[oHnbre 

COOTHOMOIMH, a 3aTem o6cyatgatoTcH meTogm onpegeneHHET TemnepaTypts IIo cym-

mapHomy o6paineEnuo H C nomornmo nHyx 011THRDCHH% nyTeti. 

1) Pa6ora gaeTca 33 co Rpm:gamma sage.— Hpum. ped.  

OCHOBEME COOTHOMEHMI 

OCHOBRIIM 3aR000m pacupegeneHHH HRTOHCHBHOCTH taleprim HanpleHHEI 
rtepHoro Tena HanHeTcH ypasHeHHe Ilnamta: 

R 0  (X, T)A.= c iX -5  [ exp (T1) — 1] -1  dX, 

rge R° (X, T) — molloxpomaTattecHaH cHeTnmocm gepHoro Tena; c1=3,742.10 -5  
ape • cat2  • arc 1  — nepHaH ourTmecHaH HOCTOHRHaH; C2=1,439 am • ep — BTo-
pao orrnmecHast HOCTOHHHaH; — RJIHRa Boaum; T — a6contoTHaH Temnepa-
Type. 

14HTerpHposaHHe ypaintenfist (1) HO seem HJIHHaM BOJIH HplIBOTRIT K ypaHae-
Halo CTetpaHa — BonbiTmaHa 

CO 

W = R 0  (X, T)dX=aT 4 , 	 (2) 

rge a = 5,670.10-5  ape • cx-2  • epaa-4  • cen -1  — HOCTOHHHaR CTecDaHa — Boabg-
mana, W — nonHaH aHeprHH E[3nrieHHH, HcnycHaemaH c enHHHHIT nosepx-
HocTH gepHoro Tena B egumugy HpemeaH B Tenecruat yron 2H cmepa0. 

HpumeHeHHe ypaHrieHHH (2) it peanmimm Tenant Tpe6yeT ab[aHHH nonaort 
1[3nyRaTeabHori CHOCO6HOCTH a, HoTopaH, cornacHo onpegeneHmo, sonneTcH 
orHomeHHem H0JIH0C1 3Heprmt H3nygeHETH peanbHoro Tena npll TemnepaType T 
H [donna 3HeprnH HanygeHHH Repooro Tena upu TOR' ate TemnepaType. CooT-
HeTcTHytonTee ypasHerate monteT 6brrh EmpaHteHo maTemarimecHH cnegytonntm 
o6paaoM: 

X, T) 
8= 

2 
R (  

(3) aT4  

rge R (X, T) — moHoxpomannecHaa CBRTHMOCTb peansHoro Tena, 	H 7e2 — 
rpainnlm 06,11aCTH AMITE BOJIH, B HoTopoit a HmeeT HOCTORMly/0 nenimmy. 

B gananeinnem 6ygeT Heo6xopHmo npllmeHHTs cooTHoinenHe meHtny luny-
‘TaTenbuoit CHOCO6HOCTLIO H 1{04CIRE17HOHTOM HOPHORWIIIIH, 113BeCTROO Hatt 3aHort 
liripxroN, cornacHo HoTopomy 

8 = a , 	 (4) 

rge a — HOJIHLIR Ko34n11ogReErr itornoncem. 3aHoH liHpxrocba, shrpantemmirl 
ypatmeE[Hem (4), cupasegaHH TOJILHO RJ111 cHcTem, HaxogHnnitxcH B TepmtagecHom 
paHHosecHH, H aTOT aaHoH cnegyeT HpHmeHaTs C OCTOpOHOIOCTLIO K cucTemam, 
cogepatalutm 6onee oguoro HcTo‘uunta H3npleHHH, Rorga HmeeT MOCTO cHo6ogniart 
06men nyinicToil alleprHeil mentgy aTH11111 HcTomnutamg. 

METOA CYMMAPHOr0 OBPABAEHRII 

MeTog cymmapHoro o6pargeHHH 71BaffeTcH Hall6onee TO‘1111.1M R3 meronon, 
HoTopme agech o6cyntnatoTcH. 06a aTH1C meToga gatoT 3tDc4eHTHHHTle 3Haiterogn 
TeMuepaTypH raaa. B me Tone cymmapHoro o6paineErHa TeMnepaTypa unamemt 
onpegensTeTcH nyTem cpasHerom HpHocTeit cnexTpanLE[oro H3nyiTeEtHEI unameHH 
H 11p0H3B0.11bH0 HsT6panHoro HCTUTEIHRa, HoTopEati HanyliaeT B gaHHoil o6nacTH 
A.7111H BOJIH, BRJ110ga101Heil 11p0H3BOJILHOO 1111C.110 HOROC HOTHOIReHHH. 

Ha cIntr. 1 notta3aHo cxemaTHrtecHoe pacnononteEme onnuseuttlx anemeHron 
T[pH HamepeHHH meTogom cymmapHoro o6paineman. ECJIH npepuHaTens Hallyge[THH 
HaXORIITCH Memiky IICTOHHEROM H ropErram rasom K npentiTcmyeT npoxontge-
HMO aria cBeTa OT HCTOI:H3111a K raay, TO HOTOR alleprE[H, H3nygaemoit ropypirimi 
ra3om, onacmHaeTcH ypasHemtem (2) B caegytorgeil cDopme: 

W = egan, 	 (5 ) 
is* 

(1) 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



276 	 F. lettnemuxa xustunemzux peamfutt 
Cnempocnonumecxue memo8u onpeaenertua memnepamypbs rutamex 	277 

rAe 8g  — nonaaH H3nraTenusaH cnoco6nocTb ra3a, T g  — a6conloTHaH Tem- 

nepaTypa ra3a. 
&RH Hsarimme HCTOTISHIta npoxoAnT gapes ra3, TO mieprHH, nonaAammaH 

• npxtemsmx, onpeAenHeTcH ypamiesmem 

W' = Non + (1 —(1)01, 	 (6) 

rue a — nonmin itoatixiammeHT nornom 	 T. — a6conionsaH emp" rasa, 	 Tem- 

nepaTypa HcTotmuica H3nrieram qepHoro Terra. 

B Apyrom carme, itorAa umeeT mecTo oTpaixenHe H3JIY.IeHEIH H upoxonmeHlie 
oTpameHHoro HsarieHHH viepe3 raa, nonHaH aHeprifft HsnrieHHH, Bocupnimmae -

man npllemmixom, paBna 

W' =egcrn+ R (1 — a) egcrre, 	 (9) 

rue R — cymmapmai noaOmmeHT oTpamaTenbHoit CHOCO6HOCTH sepicaaa. 

&pram 

Ilpuewum 111701136011611bIll UCIIIII4HUK 

Otimuococuu 
rtpepamomene 

Onmuvectrue nue4771T7u 

rOpAYLIO 233 

flpueonsux 

Cr,  H r. 1. CxemaTlivecxoe pacnormacemle upn6opos upri mwroike 
cymmapHoro o6panesum. 

TemnepaTypa Herm:mm HaurieHHH tiepHoro Tana HsmemleTcH ;:ko Tex nop, 

'lona T. HO cTaHeT paBHNM T 	TorAa ypaimerme (6) upno6peTaeT BHA 

W' = eg  TT e + ( 1—  Cg) 	 (7) 

IlpH npeo6pa3oBaHHH ypamseHHH (6) it BHAy (7) 6Lin npHmeHets aanoHl-tHpxroclaa 

Eypasmerme (4)1. 
CooTHomeime (7) SIBJIKeTCH yummier" HOHHOTO o6pamemass. &WHIT/IRO, ITO 

B o6pammum sipxocTb =Toga-Him NaHteTCH OIIHEHROBOrl He3aBIICHMO 

OT Toro, HP0H3BOAHTCH sa6amAeHne Repea "mama HRH qepea 3KBHBaHeHTHIA 

riacTox nyTH B Baxyyme. Togica o6pameam" nem° onpegeasieTcH IIo 3anHcHm, 
IIOJIyMeHTIMM B pesyabTaTe ancrsepumenTa. IlyTem cooTBeTcnymmero npHmeHe-

HRH 3epxaa FICTO4BIllt H Imams{ Halt BMeCTe, Tax H nopomm moryT CIKIKCHpOBLITLCH 

°Arum npHemmutom, a He ABymH, nona3umbi'm Ha limr. 1. 9ToT meTou 06WIH0 

He AaeT TO4H0r0 3na=seml TemnepaTypm nnameHH, HOCKOHI.Ky HOHHOe CT3THCTH -

necxoe pasmoBecue He momeT 6biTr, AocTHrHyTo oAnospemelmo BCeMH smarm-
Tensimll. OAHano upH Hamamm HexoTopoit ammrsHecnefinitH immepemie Temne-
paTypia, xax sipasmno, He 6yAeT rspHBoAHTs x 60JILDIHM onm6xam, ecna pa6oTaTb 

B gocTaTomm nmpoxon nonoce AJTHH BOKH. CaeAyeT noggepicHyTb, tlT0 Heo6x0-

;sumo HpOSIBHFITb OeT0pOKIHOCTI3 HpH BHecermu cooTBeTcTBromert noupamm 

Ea paAHanino OT npepsmaTeneti H3Ry4011311 [1]. 

METOA ABYX OIITIFIECICHX IlYTER 

CyumocTb meToAa Assyx OIITHTIeCKHIC "'yid" aascam-gaeTcsi B ycTaHosneHHH 

oTHomeHHH mensAy immepHemuma HOJIHESMH mseprusimH H3nrierrHH: a) B cay-
tme, itorAa npHemmsx BocripHHHmaeT HenocpeAcTBeHao Hanywinfe rasa, K 6) B cay-
tme, KorAa HsarreHHe raaa oTpamaeTcH aepxanom, npoxoAHT Alepe3 raa H nona-

AaeT B npHemaint. 3TOT meToA cxemaTinecicH npeAcTanams Ha cluir. 2. 
ItorAa npepuBaTenb HaariemtH He nponycicaeT cBeT oT raaa x aepszany, 

TO nonHaH eneprns H3artama, Bocupsnamaemaa npHemmutom, onpeAeasieTcH 

tisopmynois 

rOpP/U1:1 2a3 

17puemnum u3nyvenuft 

cU H P. 2. MeTOIk Aux nyreil. 

Ilpem'onaraeTcH, 'ITO ra3 HBJIHeTCK HsoTepmmiecitHm H cymecTnyeT nrincToe 
pammBecHe memAy rasom H 3epRanom. IloaTomy monmo npHmenirrb 3axoH IS.Hpx-
roclaa (Eg  =a). TorAa ypasHerme (9) upHo6peTaeT BHA 

W' = [1 ±R (1 — eg)] sgcrn. 	 (10) 

ConmecTHoe pemeHHe ypasHermil (8) H (10) AaeT 

RW  

a (1+R 

IlpH 3TOM BuBoAe npeAnonaraeTcH, t ro TemnepaTypa 3epxana ocTaeTcH IIOCTOHH-

HOE TeqeHHe BpemeHH, 'Lona BbmonmieTcHHameperme, T. e.cymmapHaH oTpama-
TenbHaH crsoco6HocTb 3epicana ocTaeTcH HOCTOJIHHOil. lipome Toro, npeAnonara-

ETCH, 4TO TemnepaTypa sepitaaa mana IIo cpaBnemno C TemnepaTypoii rasa, T. e. 
no. < T. 9TO orpammerme FIBJIHeTeH Heo6xoAHmum ycnoimem, npH MOTO-

pom AOTISI Haarlem's' 3epRana IIo cpaimemno c HsarieHHem rasa npeHe6penalmo 
mana. 

MeToA AByx onTHgeomx IIyTeg H03130JIHOT HP0H3BOIVITb H3mepeHHH Temne-
paTypm B cHcTemax, B HOTOpLIX TemnepaTypa HO BpemeHH 113MellfleTCH 6alcTpo 
(HJIH anepHommecKH). CrnecTBemiwn orpunrammem aToro meToAa HBAYIeTeK 

TO 06eTOSITe3laCTBO, 'ITO sHamenaTens B ypasmemaH (11) He AOJDKOH npH6aHmaTbcsi 

K Hyam, T. O. Benwrmna 1 + R KOHHIHe 61.1TE oTaHrmois OT 3Hagenasi W'/W. 
IlyTem AwgepesinsaponaHHH ypasmemul (11) monmo noica3aTb, 'ITO norAa BeaH-
=num HORHOA H3arlaTenbnoci CHOCO6HOCTH rasa upH6nHataeTcH K HyJIIO, TO 

ODIFI6ICH B Hameperniss OTHOMeHHA WVW HpHBOATIT K yBeaktReinno onsu6ox 
B 3HarieHHH TemnepaTypu [21. B o6akem eariae ypaeriernle (11) monwo C yBepeH7 
HOCTEJO uplimensim .Tex cariaRx, itorga BeallamEia HOJIHOR HanygaTenbrsort 
cnoco6HocTH rasa 6onbrue 0,2. 

JIHTEPATYPA 

1. O p p e n h e i m U. P., J. Appl. Phys., 30,803 (1959). 
2. Simmons F. S., De Bell A. G., .1. Opt. Soc. Am., 48, 717 (1958). egan. 	 (8) 
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Kucnopoo 
U3 6annorta 

r. 2. YeTamointa ;Ann nonrieman ;magical oadro-mmenopognofi meal. 
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Tony/ ieHme N csoioicrsa xuvocoro 030Ha 

H 030HO-KNCSIOPOAHbIX cmecei•I 

paanontennn oaona. Tasouposogst smnonnertm HOHHOCTLIO H3 antomunneemx 

Tpy6. 
MeToA nonygeruis BZIVIKHX oaono-Hrtcnopogamx cmeceil man° oTangaeTcs 

OT meToga Hoarier:um acnArcoro o3oHa. Ha cur. 2 noxaaana cxema ycTanosttn 

(0630p) 

q. Xepzu 

IIpH nponegernan negamanx meenegonannii BEISIBHBaCE, neo6xogmmom. B o63opn0li CTBTLe 
no mummomy °wily H ero damn,' c HEIBEHM mmcnopogom. floaToray 6131BH eo6pama H npoarra-
nnauponaffia mmerorgnecg garange IIo nexoToprart man6onee Banana' ccoilernam anix Immo- 

Gerneenr. 
3TOT o6aop paagenneren na Tpn macTn: nozygenne, emoilerna HEIJAHOPO oaona H cgoil- 

cTma HCHAHHX 030H0 -11HCROpOJAHEIX cmeeek. 
B nepnom paagene gaeren o6aop meTogon noariennn oadia H HEEECHX odao-luaeno-

pogmax cmeceit. 3T11 meropaa ycosepmeneraomama H uplimennand, coTpygnxtnamn Haymno-
mecnegosarerrLemoro (Donga Apmopa. Bo BTopom paagene gadcm o6aop man6onee BaB(nLIx 
CBOIICTB nendcoro 030HB, nwropme CpaBHHBBIOTC51 c ananorndnamm cgoilermaram nanggoro 
mmeaopoga. Ho namemy madam°, upnaegemmae Ha nmelodnxen garnume HBEHEOTCH nan6onee 
nagenumarna. B noenediera paagene npumogaTen napameTpm HSHANHX oacaro-nnenopogmax 
cmecefi. 

IIOJIY(IEBHE 

11 pliBogiumme aitecs meTogm HOHyriermm OCHOBaHM na HCCH0A0BaHHHX, 
BblUOJIlleHHIAX HOCK0abli0 neT Tomy Ha3a) B Harmo-nceneAosaTenscRom cDortAe 
ApMopa ao 3axaay tinipmm «34 PeAartram [1]. B naganbnoia CTagHH nccaego-
Banns 030H nonygancs nocpeAcTsom meToga agexTpwaecitnx pa3p8Aos, nprt KOTO-
poM oTgasanocb npeAnormenne xncnopony, sanTomy H3 6annonos, no cpasne-
HMO c somyxom. OxormaTeammift meToA noartenns, pa3pa6oTannmil B pe3y.ns-
2aTe nccnenosannit, saxasmancn B nponycxamitn raaoo6paaioro xlicnopoAa 

6annonos trepe3 CIO OKHCH menu, HB.BHIonleitcH RaTannaaTopom. Chums 
megn, narpeTan Jo TemnepaTypm 705°  C, npespargana see oprarnigecxne Hall 
yrnepoAocogepataanne sergecTsa B yrneuncauft ra3 H soAy [2]. Taxme 6mno 
norta3ano, eTO xrtcnopoA, nplimennemmii AAR nutAxnx cmecert, cneAyeT ornmgaTs 
3T1M xfe CH00060M. RpoMe Toro, go BBOAOHIEH Ronnempnposartnoro 030Ha 
annapaTypy neo6xognmo TrgaTensno soungaTs, nacclisnposaTs ra3o06pa3m4m 
030H0M H repmeTnanposam, rrr06m na6entam 3arpnanertn3 annapaTypm. 

OCHOBHaR yczanorata Ann nanyqesEn 100%-Moro ntuArcoro o3ona COCTOHT 
Ha HCTOTIHHIta ra3oo6paartoro xncnopona, OrIPECTHWIFI, perynnTopa pacxoga, 
rettepaTopa °aorta H annapaTa gAST Hougencagnn. Cxema Tragurmort ycTastosxn 
npeAcTasnena Ha (1)nr. 1. ra3oo6pa3nmit xlicnopon H3 6annona npn perynnpye-
mom gasnennn 0,7 amu criatiana nponycxaeTcs qepea peryanTop pacxoga n KFIC-

r0pormA1 OWICTHTenb, a aaTem BBOBHTCH B oaortaTop. Tai, ssmexarorgnii 143 

o3onaTopa H cogepstargnii OT 1 Ao 6% ()aorta IIo secy, nocTynaeT B oxnantgaemmii 
cocyA. 030H, xonAenciapyrorgnficn npn 161,3°  K H aTMOC4IepHOM gasnerum, 
ocTaeTcs B cocyAe, a ocTaTognmit xficnopoA yAanneTcs qepea shrnycsnoe oTsep-
CTIle. Hepemeakenne atnArtoro o3orta B Apyroft cocyg RAH Apyroe mecTo annapa-
Typm BOHM() BLIHOJIHHTB nyTem ncnapenza H pexoni_kencagnn. 

B nacTontgee spout B Hayruto-nconegosaTenscnom (Image Apmopa npume-
aneTcn renepaTop Yanbc6axa. PaccToanne mencAy oaortaTopom II TO4KOR }tartans-

-HA Rongencagnn mertnnocs OT 1,5 Ao 150 at, no ne na6nroganocs 3aMeTHorO  

02+ 03 

K ebtxo8ttomy 
omeepcmuto 

Oxnadumenb 

CKOHaellCU - 
pm:vowel 0.30H 

Oqucmumenh 

Itucnopne 
' u3 60./7/70110 

CD H r. 1. YeTarmata Ana Hoarleang W monger:mamma 100% -soro naignoro oaona. 

;Aim nonygenan 3Tort cmecn. Taasnoe pawn/tine B cnyrrae nonprerout singsmx 
emeceit aasnroliaeTca B nportysxannn noTorta sa3os H3 o3onaTopa ,repe3 caoil 

nepsonartansnoro stnAttoro xrtsnopoAa. 030H xongencrtpyeTcn, a ra3oo6pa3Hmil 

itmcaopoA cmecn Irpoxoprr -mepea coil rMngicoro itncaopoAa B snne HyahIpbxos 

yxoAnT ‘repe3 smnycsnoe oTsepurne. TOT nponecc npoAonsiaeTcn Ao Tex nop, 
morta xongenTpanns oacea B pacTBOpe He AocTnrneT aaAannoro 311w:reams. 
Hpn KOHAOHCal[HH 030Ha MaCTI1 ntnAnoro xncaopoAa B cocyge nsnapneTcs H yxo-

;TT H3 cocyAa, noaromy B OTANITAIMX cnytranx monteT BO3HHItHyTh rteo6xoAn-

MOCTI, A06aBHTb acnArtnit xlicnopoA. Ann 3TOR HOBS rteo6x0rkrtm Teunoo6mensrt 

C HtHARTIM asoTom. 
Bm6pacmsanne nexonsepTnposannoro H ncnapennoro oqnrgermoro 'MUM-

poAa sonneTcn pacTommenbcTsom. Ha (Isar. 3 nosa3an meToA c nprtmenennem 
-plaHarmaHHH ra3oo6paanoro xncnopoAa, yxonnigero H3 oxnantAaemoro cocyrka• 
Eprt nprtmenersan nor() meToga ymenbnmeTcn pacxog caiporo xncnopoga. Tax 
Nan xonoArtmii ncnapennmil H rtexonsepTnposannmil ra3oo6pammilt xncnopoA 
coAepstnT xonog, RoToparii MOH(HO HCHOBb30BaTb, TO npeAycmoTpeno Asa 'YOBBO- 

Peeymimop 
pacxoda 

Oxnam5oemast 
coeyzucti 0.30HCI 

fenepamop 
o3ottu 
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o6memiuRa, nouaaamErmx Ha cxeme. 3TOT merog noayeuttu umeer rpu mamma 
npenmymecraa: • 

1. I43 oaouo-Rucaopoguoro cocyga EcuapueTca memmee Roautiecrao Out-
n emioro Rucaopoga. 

2. Tpe6yeTcn meamuee Roaugecruo oxnagurenu. 

02  

-.--Tennoo5meurfux 

cro a r. 3. PeicomewAyemaa yurauotaca gnu nonyseituu nuukuoit 
oaouo-Ruenopopwit cmeex. 

3. Yaeumumaercu o6akuit x. II. g., Tau Rau oaouarop pa6oraeT upuTremue-
parype Eruate remneparypm ouppuatoukeit cpegra. 

HpII aucuayaraguu raaoo6paauoro H atuguoro oaorra caegyer co6aiogar7. 
Baumoe npaauao: annapaTypa gonucua 6h1rL suctori OT Bemecra, Baaumogeti-
crayloraxx C 030HOM. Heusaumogertcruporque marepuanw, Horopme 6mau nog-
Bepruyna axcnepumeHraaauoil upoaepue H yeuentuo ucnonbaoualim upu pa6o- 
Tax c 030HOM, upusegeum B Ta6n. 1. 

Ta6Auua 1 
RoucTpyiulHoHame marepllaum, coumeeromme C THHJAKHM 030HOM 

	

ABIOMHH1111, THH 2 S 	Hepumeiorgag cTanb, 	Tuna 

	

3 S 	Tan 	302 	 CTeBBHT 

	

24 S 	 304 	 CTexao (uupeue) 

	

52 S 	 316 	 RoBap 

	

61 S 	 410 	 KeI-F 
416 	 Tecpou 

CBORCTBA JRHAROPO 030HA. 
3TOT paagea, HBRBIOERHACH o6aop0m CBOACTB RtHRBOTO H •UCTEFIHO raepgoro 

°aorta, cogepatur B ce6e o6rque, (Daaorime, repmEmecuue H aaeurpomaruktrume 
cuoilcrua muiguoro H tuepjkoro 030Ha. 

06u.fue ceolicmea 

()ague cuoricrua oaoua: moaeuyaupmilit sec, XHMEIrleCHaR cDopuyna, crpya-
Typal), remueparypa naaaaernau, Hopmaabnau remueparypa Runenuu H KIIHTH- 

CTpywrypa H tennoTa o6pa3oaarina o3oRa, a Tame upunaqecuue napame2pm o3oria 
H axenopoga 6onee rrogpo6ao paeemoveErm B cnpasommue: Tepmommamuriecuue esoftvrea 
ntfunnu,ruanaasix Ben:went (non o6rueit pegalaufeil Farauo B. H.), $3g-so AH CCCP, M., 
1962.— Ilpum. pea. 
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•riecuue napamerpm. 01111 npuue,aeum B ra6x. 2 mem C COOTBeTCTBylOMMR 

napamerpamu uutiguoro Hucaopoika. 
Ta6Auga 2 

06roue 4)14811qm:11e euoneTua oaoua u uucaopolta 

• 	Oaou HiteriopoB [17] 

Xtuurteelcau (Dopmyaa 03  02 
MoneRynapamn BE 48 32 
Hopmaniaau TeMneparypa 

uunetiu, °K 161,3±0,3 90,24 
Temnepatypa unaeneaug, °K 
lipuTugecuue napametpu 

80,5±0,2 54,8 

TemnepaTypia, °K 261,1±0,2 154,4 
,Ilaenetute, am m 54,6 50,1 

Xlaminecuau cbopmyaa, monexyaapmail sec H cipywrypa. B 1840 r. 
11_16u6e33l ycrauouun, tiro 030H HBafleTCH HOBWM coeguuermem [3]. HeCHORbH0 

xer CH3TCTH OH Amman, r1TO 030u HBRHOTCH rpexarommam micaopogom 03. 
CReROBaTeRT,H0, 030H nmeer moneuyaupmail Bee 48. Iloagnee Kappep H Byubt 
[4] H Pnaeralvabg H 111Ba6 [5, 6] uogruepguall 3TOT peayabrar. 

Moneilyaupilau crpyrrypa 030Ha BBRHEITCH HpegMOTOM MHOTOSHCReHHIZX 

crareii [7-111. Hegasuee uccaegoaamie muuposoauosoro clleurpa, umuoaueu-
Hoe rapgu H corp. [121, npuseao K aauniogeumo, tiro aromm Klicaopoga B MORO-

Rpm oacata pacilououtetaz B Bepnumax pauEo6egpeunoro Tpeyronbnexa. Mo-
aeuyna oama umeer caegyioulue napamerphr. 

Momelimi uuepunu: 	  /a=7,8749.10-40  e•cm2 , 
lb =62,844.10-40  3•cm2 , 
I c =70,888.10-40  a- cm 2 , 

Daempuriecimil giluousault moment 	 0,533±0,2 ue6au, 
Anima uayx pammx 0-0 esuaeit 	  1,278±0,003 A, 
Yron memuy esaaltuu 	  116°49'±30. 

TemiepaTypa naasaenuu. TeamepaTypa u.naaaeuuu HRH samepaanuu 030Het 

nepuouartaabuo aucuepumeuransuo uamepeua Pmaeotenhgom H IIIBa6om [5]; 
H Hafigeua paauoil 23,5° K. Hecuoamto ner CH37CTH Bpaya, Beprep H repla 

[131 coo63quau gpyroe maneaue, palmoe 80,5 ± 0,2° K. Bocaeguee 3ua4eaua 
nograepatgeno gutermuncom H Bupgaaaaem [141. 

Hopmaaanau xemnepaxypa unueuuu. 3Hageauu Hopmansuoit remneparypu 
ICHH3HITH riucroro utugicoro oaona, npuBogrumme B anreparype, BORe6HIOTCH 

OT 154,2 go 167,2° K. ()guano aau6oaee gOCToaepHoe 3HawHme, paa1106. 

161,3 ± 0,3° K, upusegeuo Autemanicom H Bupgaaaaem [15]. 3T0 auagerma 
nograepatgeuo corpygauxamu Harnio-uccaegoaareaLcuoro (Douga ApMopa, 

OTopET0 HpH yeratioaneH1111 Hepa36aaJleHHOCTI1 030lia npliMetpUIPI MeToB, 

=Input:au MarHIIrifok BOCHroHmtLHBOCTH. 

Rpurimecgue napamempm. PumEaDeabg H ILIBa6 [5] npuseau artalenue, 
 upunnecuoil Temueparypm oaona, paBuoe 263°  K. 3ro auwieuue imam:fee 

uepecmorpeno 111Ba6om [61 u Pu3e4eaagom [16] H Haligeuo paBHbIM 268°  K. 
ARfeHICHHC H Eupg3ann [14] c006rquau, taro uputuriecuue temuepaTypa H ganne-

Hue psBHhT COOTBeTCTBOHHO 261,1 + 0,1° K H 54,6 amx. 3TH noczegaue gamble 
SIBRHIOTCH uau6oaee goctoueptaamu. 

Oqucmumed...- 

TT  

IfucnopoD 
L13 50P170H0 
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75 	105 	135 	165 
Tem nepa mypa ,°K 

(1) H r. 5. Ygenbamil sec 
smimcoro oaona. 

100000 

10000 

0a3oebte cemicmea 

B aToii pa6oTe HpHBOWITCH caegylon:kHe 43a3oame caoficTaa Hula -icor° oaona: 
,gamaeaHe }mum:Humor° napa, ygenimmit Bee, nosepxHocTuoe HaTHaterde. 
B1131(00.  TY. TaHwe TocalogeHa B 3TOT paagen, BOTH, crpororoaopa, ona He HBHH0T-
ca cbaaoamm CBOACTBOM. 3Har1eHHH ygenbnoro Beca, HoacjaDHHHeirra nosepx-
nommoro HaTHHteltHH H HoaNnInHeirra BH3HOCTH oaoHa H Hucaopoga [17] npH- 
megeHm B Ta6a. 3. 

T a6.4utfa 3 

(Da3ormae cBofieTsa acummx oaona H xllenopoga 

TemnepaTypa, 
°K 

YnelIIMMH Heel ), 8/c.u.3 Itombiluinuerm man xtiocT- 
ROM HaTFOROITSIFI, eunIcA, 

It000014EMET BrI3MOCTM, 
cakinulyaaro 

oaoHa xxcnopoga 
[17] oaoria 

"Ilona 
oaoma xxcnopoga 

[17] 

77,35 
90,0 

161,3 

1,614 
1,571 
1,354 

1,204 
1,142 

43,8 
38,4 
222) 

15,7 
13,2 

4,20 
1,57 

0,28 
0,189 

1) 3Hameinie ygenbitoro sec a Honixoro oaoea upx TenmepaType —195.6 °0, pa imoe 1 ,619± 0,004 alcm3 
pexomeirgyeTcH B pa6oTe lImenimHolion P. II., CTpaxoBa B. B. H Ile6egeria. B. II. (BecTrixx Blocicomioro 
YHiumpcitTeTa, NI 4, 1960). Ynenbrunri Hee Huirtitoro xucnopoga 6onee nonpo6Ho paccmoTpeu Txmpo-
TOM R. JI. x EopHcorne6cxxm B. II. ()Eyprian excueimmeHTammoft x Teopelmmecx°11 OH8XXII, 38, 
BIM. 6, 1960. 1729).--lIpum. pea. 

2) rionYsie130 upH Rouynmum •  ep0 napaxop He 3a1314C14T OT TemnepaTypin. 

Aaanetute nacbirgennoro papa. PHaeHcl)eaLg H )11Ba6 [181 H PHaen(DenBg 
m Ben [19, 201 coo6r1 man 3Ha4eracH gasaeranli HacameHHoro napa acHgaoro 

0,1 	 
-200 -160 -120 -80 -40 	0 	40 

Temnepamypa,'"G 

CD H r. 4. Anneinte Haaugemioro 
napa oaona. 

.oaona. OgnaHo B 1952 r. gaceHHHHc H Bnpgaana [15] ony6aHHoaanH gammie, 
moTopme HaasncrrcH 6onee nageatammu. 3Tg sHarieHHH B AHartaaoHe remmepaTyp 
.0T 90 go 243°K 0111ICISBalOTCH ypaaHeintem 

lg pa  (.o pm. cm.)= 8,25313 
814,9

T
41587 

 0,00196643 T. 

3HaneHHH no f(menallacy H BHpgaanay npeacTaaneHm Ha clmr. 4. 
Ygenbabdi see. CornacHoHegasHemy Hccaegosainno CTpeara H Fpocca [211, 

ygenmadi sec Taepgoro oaona pasea 1,728 ± 0,002 a/cats npH 77,35° K. 3Ha-
4eHlni ygeamioro Lima HiHHHOTO oaona HpHBOWITCH B MHOrWTHCH3HIMIX Hccae-
A0BaHEIFIX, aHazogaa Hecnegosama BpayEa H (130paHcoHa [221, gaceHansca 
H ,T(H Haoao [231 H Bpa6eTca H Max-goHycDa [241. 3nageHHH, peHomellgyemme 
nocaegaHmH amTopamH, npeacTaanema Ha 14)Hr. 5 H moryT 61,rra °Talcum ypaaHe-
IllileM 

y= 1,851-3,0940-3  T, 

rge T — TemnepaTypa, °K. 
IlortepxHocTHoe HaTameHHeH Hapaxop. Feprn, Beprep H BpayH [251Hcnons-

zoaanH /pH onpegenerrHa aoacDotligHeHTa nonepxHocmoro HaTmaeHHH 411C-
Toro anIgHoro 030Ha merog noxbema HSHIIHOCTH B HaTIHHHflpHISII cocygax. 3TH 
allageHHH TrpHaegema B Ta6a. 3. YHa3anm.Ie HccaegoaaTeaH BLPIHCJIIIHH artagesHe 
napaxopa oaoHa H HainaH ero paimbat 76,5 egrrannbi crc.), 1TO 11038ORHH0 nyrem 
aacTpanoaanHH BLPIHCJIHTL 3Harieame HoacjapHnHerrra nosepxHocTnoro Hannae-
HRH npH 161,3° K (CM. Ta6a. 3). 3HaueHne napaxopa KHcaopoga, amaHcaeHHoe 
no napaMerpaM, npHaegeHHum s Ta6n. 3, pawn) 53,4 egHnunia CFC. 

BH3HOCTI.. Fepat, Beprep H Bpayn [251 noHaaanH, ‘ITO YIIHJAHHii 030H H011 - 

 .IHHHeTCH aaxony HmaroHa. Oum npnmeHrum mogininumpoaanamit BMcMo3HMeTp 
OcTaaabga H nonymllall Aauab1e, npHaegemme B Ta6a. 3. 

Tepauptecsue cemicmea 

B 3TOM paageae npHaegemr HmelonAnecH gamme no ygenhHoft renaoemHoon, 
TennoTe o6paaonaHHH, TenaonposogHoeTH H Tenagram Hcnapeana YI aaraepge-

alma anigHoro oaona. 
TenaoTa naaHneHHH. Tenaorra aaTaepgeaaHHH oaona He HamepHaacb, 

HO CTpear H rpOCC [21] onpegenHall ee paaHoil 0,5 xna.21.7140.4b. 
TennoTa acnapeHHH. JIHTepaTypHme aHarienma Tenama HcnapenEn oaoHa 

upH Hopmanimoil TemnepaType altneHma HaxogaTcH B npegenax or 2,56 go 
3,44 NIMAIMOIlb. 3Ha4eHHe Tenacrria HcnapenHH, BLIEIHCHOHHOe HO 3aBHCHMOCTH 

mesagy gm:saw:mem Hachnmermoro napa )awn H TemnepaTypoil, peaomeugyemoil 
„Lkateramacom H BHpgaanaem [151, upli 161,3° K paBHO 3,626 1£1£0.1/1X011b HMI 

75,5 na..412. TenaoTa HcnapeHma aHcaopoga npn 90° K paaHa 1,636 ana.11.7K0Ab 
Ygenbnan TennoemHocTa. Bpa6eTc H YoTepmaH 1261 B 1958 r. ony6aHHoaa-

JIM alla-aerula ygenimoft TOIIHOOMHOCTH Hunntoro o3qua B gHanaaone Temnepa-
Typ or 97 Ao 121° K. lix aHarleHHH ormcmamoTcH ypasHeamem 

0,425 + 0,0014 (T — 90) icaicla • ° K. 

3TO ypaaHeHHe moateT 6h1T5 HCHOH530BaHO ARA Hnacenepifbix geneil OT 90 
o 150° K. YgenbaaH TenaoemaocTb Hawcoro macaopoga pasha 0,406 sculle•qC 

mpH 90° K [17]. 
TenaoTa o6pa3oaaHHH. TenaoTa o6paaosaana raaoo6paanoro oaona npx 

291 °K pasHa — 34,5±0,2 mca.alAtona [27]. aTo anaaeHne onpegeneso no gaH-
Haim Him [281 11 Railaana H Him [291, HoTopme nponycHann 030H Hag HaTpoH-
Hoft H3BeCTLIO. J1b1OHC H Pengaan [30] HpHBOAHT sHageHHe 

= 34,6 — 2,75.10-3T+ 2,8.10-6T2_ 6 10 

rge Alf/  — Terragra o6paaosarnaH, loca.almartb, T — TemnepaTypa, °K. 
TennonportogHocTb. YoTepmaH, KHpm H Bpa6eTc [311 upHmenHaH mogepHH-

zHpoaammart annapaT FaTamicoHa [321 gag onpegeneHHH HoacHarnHenTa Tenno- 

ClicTema eginuak cat, a (maccia), ceis.— Ilpuac. pe8. 
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4,0 

3,8 

3,6 

3,4 

3,2 

3,0 

2,8 

6 	7 	8 	9 	10 	11 	12 
10001T,112pae 

cD H r. 6. gnanempkviecKaH nocromman 
1CHHHOr0 oacia. 

TemuepaBypa BmpamceRa B °K. 

-180 °c 

-195 °C 

• 83 °C 

284 	 T. Rumemuica sumuuecxux peaxqua 

Hp0BOHHOCTH HCHAHOTO 030Ha. 3T11 aHaxeHHH upHBegeHm B Ta6n. 4. HmemakHecH 
HexoTopme BoepanteHHH HpOTHB aHagernart HoocHnumeHToB TeHH0Hp0B0):clIOCTH, 
npuBegemunx 9THMH asTopamH gaff HHcnopoga [33], He pacupocTpawnoTca 
Ha 3HalleHHH Ana JEnooro oaoHa. 

T a6.auzfa 4 

1{034141HHHenTbI Te113011HOBOAHOCTH alITIEHH 030Ha H iencaopoga 

Temneparypa, °K 

ItouNnumemr Tennooposommerm,. 
wan/cos• CM • °K 

0801 umcnopog 

77,4 
90,2 

108,2 
145,2 

5,21.104 
 5,31.104 
 5,42.104 
 5,52.104  

4,44.104  [31,33] 
-- 
- 

94elempoaca2riumnbie ceotlemea 

MBITIRTHan BOCIIIMBWHIBOCTL. 	 03011 11 noigxHil micnopog "Emmy 
Becbma paanKsHme aHatieBEH HoacglluseHTa marEaTHoff BocupEHm=mBOCTH, 

COOTBeTCTBeHHO npll 77° K 0,5.106  11 
260.106  egHHHH crc. 14cnonsayg aTy 
paaHocTi. KoacbcIon,lienToB marBRTHoft 
BOCHWELMHHBOCTE, BpayH, repin 

4,6 	 Beprep [34] npegnonomH meTog onpe- 
geneiTHH cogepno.HHH ncligHoro 11IICH0-

4,4 	 poga B n14gHom oaoHe. HOCTOHMILIA 
marHaT AHHHHO V C marmiTHoil 

4,2 	 gyxn,Hert 8000 ec He nognnmaeT CTOR- 

900 

6 
cq 

600 

x 

c3  300 ft; 

O 30 	60 	90 
KUCII0p0d,N10.176Mble donu (npouenmbi) 

CD H r. 7. gaBnemae Hacingermigx 
napoB ososo-macnopommix cmeceit 
(ups HOCTOMMLIX reMueparypax). 

61111 neegmoro ()acme, HO nognHmaeT-3,5xx CTOJI6111{ gsCTOro )1(11AROTO MICRO-

poga Ha BJICOTy OHOHO 9 cm. 
AnanexTpHsecRaH nocTonHHaa. 3HarieB:He gnanenTpHilecRoff 110CTOHHH011 

(8) acmgRoro oaoHa onpegeneHo B gHana3oHe TeMueparyp OT 90 go 185° K nyTem 
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mpHmeHeHHH emHocTaoro mocTa [35]. 3Ha‘leHNH RuanexTpReetxoa nocroganofix, 
RoTopme upegcTaBnenal Ha 41Hr. 6, °Timm:aroma ypasHeHHem 

346,  
e =T'7  +0,938, 

rAe T - TemnepaTypa, °K. 
gnaneKT mecicag HOCTOHHHaH nen/Alcor° micnopoga npH 90°  K, cornacHo 

[16], paBaa 1,48 H, cornacHo [35], 1,46 ± 0,01. 

CBORCTBA JIONAKIIX 030110-MICJIOPOAHLIX CMECER 

rpcuturpt Oaa 

Halt noHaaaHo Ha clutr. 7, oaoHo-micnopognaH nuitgRaH cHcTema He HanaeT-
CH romoreaHolt BO Beek* o6nacTH cocTaBoB. BepxHHH EpwrinecHaH Temnepa-
Typa pacTsopermx, cornacHo nETepaTypaum garomm, panHa 93° K [36, 371. 
Blum aro TemnepaTypm Hi11A1(110 03011 11 macnopog HOHHOCTLIO cmemMaaraTca, 
• npH 6onee H:EtaitHx TeMneparypax oHn o6pa3yboT gBa caoH: ogHH - 6oraTier 
oaoHom H gpyroft - 6oraThrizi nucnopogom. 	Bepxnea upwrstlecHoft TeMne- 
parype paCTBOpeHHH HonnenTpangH oeoHa cocTaBaReT 41,3 J11.0.2.%. 

onpegeneHER rpamag (bee MOHIHO npilmeHHTB mHorogHcaernme meTo) rn, 
Banpumep gaBneHHe HacameHHoro nape 11 Blleyani,Hoe Ha6mogeme. Bpayn 
• corp. [34] Anil onpegenerma rpaBmn (baa HCHORb30BaJIH HamenenHe marHHTHort 
BOCHpHHATIHBOCTH oeollo-HHcnopogimix cmeceit. Pa31HAB11OCTb marmiTHoil HOC-

HpIIHMHHBOCTH HaxogHTcH Ha rpaHline cDaa. rnaBHoft eagarfell 6Lino coegasHe 
cooTBeTcTBylonvii MeTOAHHH HpHrOTOBHOIIIIH paBHOBeCHISX cmecert. Harepecylo -
ingxcH oTcwiaem x opHrHuansHort pa6oTe [34]. lipaTHoe cogepncaaHe 
aToit pa6on1 COCTOHT B cnegylonkem: oTmepenHoe HOHHHeCTBO oaona HoHgeacH-
pyeTcH B HanH6poBaHHom ofi,eme, eaTem oTmepeHnoe HonngecTBo iHcnopOga 
BBO,IPITCH B BTOT 06i.em npH HOMODAH nopmn 113 cepHog ICHCBOTIA. Hopmens 
II03BOHHeT raeo06paeHomy HHCnOpOj;y BoeHpan:kamcff B cHcremy AO Tex Hop, 
Holm He ycTaHoBETcH pasHoBecHoe gaBneHme. 3areM HemepHeTcH BmcoTa CTOH6a 

IHHAISOCTH, noj;HHmaeMoil marrarrom AHHHHO V c HagyRHHeil 8000 ec, H IIPePI-

CTaBJLaeTCH B Bilge rpacluma B 3aBHCHMOCTH OT COCTaBa, Ha HoTopom paapTaBHocTs 
eTaHOBHTCH BOHOL 

,LkaH onpegeneHHH rpaueg (bee gaceHHHHe H corp. [36] npHmeHlinH AHarpaM-
Mbl  napa B 3aBHCHMOCTH OT cocTaBa cmecH. XapaxTepHme eHageHHH 
EpHBegenm B Ta6n. 5. 

(Daaortme caolicTsa acemcoil o3oHo-iencaopowwir mec T:64u4a  5  

TemEterTypa, 

l'paMenut [pas, mon. % 
YBenhimili Bee, 

z/em3 
Ii090011gNeHT 
BR3EOCTII, caH- 

Tanyant cornamo [36] corzactio [34] 

93,2 

cDa3a, 

41,3 

6oraraa micaopo):com 

90,2 17,6 22,1 1,245 0,31 
85,2 8,8 
77,7 6,9 6,2 1,230 0,34 

cDaaa, 6oraTag 030HOH 

93,2 41,3 
90,2 67,2 63,6 1,426 0,79 
85,2 78,2 •-- 

. 	77,7 84,3 86,8 1,563 

4,8 
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1. Runemuna xumunecnux peanuurt 

Paenoeecue atexcOy napodu u orcuamocmbio 

cloamme gmarpammm )1GIAIMX oaorro-mmcaopogamx cmeceii npa gal:raw:am 
i anix HpHBOHFITCH gacermllacom, 	Haoao H Eapgsaaaem [36], a ramme 

130 

120 

110 

100 

90 

80 
0 10 20 30 90 50 60 70 80 .90 100 

030H,M017611ble 50.1711 (npot4emmot) 

01)H r. 8. Paamoneate meacuy napom H )1caarcocudo 'Ana oaorro-ratcaopogAmx cmecefr. 

Epayaom, Eeprepom H repinem [37]. 11Iymaxep [38, 39] npencrama c aaoayro= 
gaarpammy, moropaa HBABOTCH orart6o,nroli, Ho ee orgeaanme mono/mm[1m cae- 

T a6.truzfa 6 

Tenacrra acnaperraa H aaTerpaabaaa Tenaora pacraopeann 
oaoao-uncaopounfor cmeceif 

Cogepmanxe 
oxona, mon. % 

Tennon =nape- 
HRH, mean/None 

HHTerpanbxasi Tenavra pacTnope-
Hien, xxan/mone, errxecezmax H 

pacxxopy oaoHY 

100 3,630 -- — 
90 1,422 2,01 2,23 
80 1,499 1,73 2,16 
60 1,586 1,24 2,07 
40 1,642 0,79 1,98 
20 1,642 0,39 1,95 
10 1,642 0,19 1,90 
0 1,642 -- -- 

lIonwienue u ceortemea oteuanoeo °aorta 	 287 

;Ayer ymarmaarb. Papal H COTp. [40] pacupocrpansum gaamme go 20 area cym- 
mapaoro gasnemux. 3TH gamma npegcraaneam Ha Oar. 8. Harerpaamma Ten- 
aora pacraopearta 030HO-HHCROpOgHLIX cmeceil, BWIFICHOHHafl DO 3THM garramm, 
npegcrameaa B ra6a. 6. Terraora pacraopemaa npa 6ecmoaerraom paasegesaa 
paaaa 1,90 xrca.V.ato.ab 030113 (TeHHOTH mageamerca). 

Y derebubui eec 

3aa=learra ygeasaoro Beca cmeceii, npencraBaertame B ra6a. 5, onpegeaeam 
marromerpamecartm crroco6om [25]. 3TH gamma moryr 6arrb upegcrameam cae-
gyrorgama yparmeaamma: 

npa 77,7°K 	— =0,833-0,213w, 

npa 90,2° K 	—17  =0,877-0,240w, 

rge y — Trumann-1 sec, 2lant3, w — Beconaa mo' omaa. 

B.1131£0Crilb 

3aameartm moeclx[mpiteara B513HOCTH orgeabamx cDaa npaaegeam B ra6a. 5. 
ECJIII acxorrame Benrecraa HBILDIOTCH ,THCTISMH, TO HCHAHHe cmeca HOMTHRHIOTCH 

aarroay HMOTOH3 [25]. 

370e.abuaa maw 

B 3asepinenme pa6orm caegyer aamerwrs, -tiro OCJIH npamerrari. 030H . B Rage-

CTBe OBHCJIHTOJIH ARD pameramx TOHJIHB, TO MOHSHO HOJIrIHTI. BLICOHH0 aaamenam 
ygeabamx rar. [41, 42]. B o6nrem monwo oaragarb anamearre ygeasnoil Tara 
6onee 300 cex, eCJIH 1E-primal:ran, oaoa c pa3JIWIMAMII ropramamm npa garmeartax: 
B mamepe cropauna ph = 70 ama H B BLIXODHOM cegeana conaa /30 =1. alma. 
B ra6a. 7 npencraBaeam amgmcaemame arraremmm ygeamEarx Tar npa npamerresaa 
Ram °aorta, ram H Racaopoga B mom6fraarraa C paaaw1HLIMI1 ropronama. 

Ta6Auga 7 

3nauerraa ypeabirazx TM' npn npnmeaeman 
acaguax oacara II Racaopoga 

c paaanumbimm roprouama (aeparmosecnoe 
acreuenite), px : pa = 70: 1 

l'opmee 

Ygeabnan Tara. cex 

03011 xxcaopog 

Yraenouopoanoe ro-
procee JP-4 

Ammaarc 
rnapaarta 	• 
BoAopog 

302 
304 
315 
419 

282 
284 
301 
388 
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BBEAEHHE 

CpaeHeHme moimoix paKeTHbIX To17ni4B, 

OCHOBOHHOe HO xapaicTepmcnacax POKeTbl 

gore. Me.cauta, jaw. ru66 

B pa6oTe npencTannerna peayabTand mccaegoaanna cosmecTnoro HJIHH8H11 yaeasnoti 
Tarn H ygeahnoro Beca TwinTaxa Ha xapaxTepncTinna panez Kan c °rpm:Engem:Emu BecoM (nocTo-
xEumni cTapTonalt Bec), Tan H C orparamennumn paamepanna (noc-onumail o61,eM TOHJIHB-

HLIx 6axors). 
11pEntegeala ypannennn, csaamnalounte aapaxTepacnnui panemi c Sraeasnort Tarok 

RmaraTenn, yaeabnam seem TOHJIHBO, npnpankennem naeammon cxopocTn noaeTa panem 
H sem{ AsnraTeasnoil yCTaUOBKH B Ronne awrnanoro yqacTical). IlpFixopiTcn Ttnummte 
anagenan Beca amnraTealandi yeTanoxma B xonne axTasnoro riacTua B npnpaigefmn cnopo-
GTE noaeTa paxem ;Ana pawnvinitx caysaex npameneann B naanagernag paneT. BH.1110ROBLI 

Tainne rpaelcorgecnne 3aBHCEMOCTE Win onpeneaennx ana.rennit Beca asuraTeatoloil yeTanoinai 
B Roane annanoro riacTna, axarraaona yaeabnbix Tar iontraTean, yAeamforo Beca Touansa 
• npnparxenna naeaaLnoik caopocm noaeTa paneTia B BaBHCHMOCTH OT ee naanagenna. 

ant rpactonnt HOOBOJIHIOT 11p0BeCTH 6mcTpoe cpaimenne TOHIIHB. Ocnomanancs Ha paa-
pa6oraunoM meToae, cpaBramaioTcn xapanTepame TOHJIHBH B aarnicamocTn OT npn-
meneana. PaccatoTpeona Towne orparnimenza npnmenenna ganaoro meTona. 

OBO3HVIEHlifl 

GTO — nage:rum& (cTapToBmii) Bec paKeTm, 7£2; 

Gp — Bec 11C11011133013SEIHOPO Tounssa, no; 
GD  — Bee Asnraxe.abnoft yensosits B Roane SHTEIBHOPO rracTRa, 1C2; 

GPL — sec none3HOit narpy3KII, 7/0; 

GBO — sec parceTBI B HOHne aRTHBHOPO rracTua Imam., no; 
GOUT — sec OCTBTROB TOMIEBS, 712; 

KOUT — arsocBTeabnas AOJD1 necropesmero Toriassa; 
Ki — OTHOCHTBJII,Han AOJIR zsepurmx mace; 
KAF — OTHOCaTeaemait sec TO11.111113HISX 63.1(013, 7£8/163 ; 

VpT — nonamil oft.em TOMB:MEM% 63.1C0B, 163 ; 

Vp — 067,em scnonsBosarmoro Tonassa, 16 3 ; 
KULL — OTHOCHMILHSH )10JUI Pa.30BOCI nonynnes; 
yD — yiAeammni sec Torurnsa, no/ms ; 
EV,V— rcpspargesse ligeansnoil criopocTs nonna paxem, atIcex; 
g — ycHopense cg.ina TRHIBOTH, dB/me; 
• — YAeamiaB Tsra gssraTenn B rrycToTe, ceic; 
• — inukercc, 0603av1arownii TOMIEIBO H napamerpm palterm B czynae ero 

npsmesessn; 
y 	— mukeitc, o6osHailaron(rift TO117111B0 H napameTpm paRem B caprae 

ero npumenensn. 

1) CM. 43opxyay (4).— Hpum. peO. 

Ba16op TOM131133. AJun paxer B Hantgom OTABJILHOM carrae 33.1311CHT OT MHOPHIE 
cliarcropos (napameTpos TOMIMBS, ero CTOHMOCTII , HS,SeHMOCTII, IISJIHTFIR n T. Ik•)• 
B okqem cxycrae, ecas TOIUMBO smeer HCMIXPIHTBREHO xoporaBe xaparcrepscTims 
ups ero nprimesesss B BoEmpentom caygae, TO npo6nemm CTOJJMOCTH Ton.aasa 
B ero HaRIFIHE B npormsogerse MOHCHO npeo,goneTB, .a HaRBHCHOOTI3 npsmeaessn 
TOMIIIIIS yarns-sm. OnpeAensnonnims napameTpams TOMB:IBS AOJIHUIld HMIHTIZR 
ero ygenssas Taira n ygensmart sec. Ecru 3TO cgenallo, TO sm6passoe TOM10130 
moncer HMeTS BLICOICHe nortaaaTens HIZIDI3 npn ognom EJIB gsyx Bsgax ero nps-
mesesss H JIHM1, nocpegersernme noRaBaTens ups npyrBx. 

C 	TOUCH apensB pa3pa6oTarc meToA cpaBneass TOMIHB, yrnmasaronneit 
BJIHHHHe ygenssori TRITI ginitraTens, menanoro Beca Tonansa H siva ero npld- 
meneHaa. 

AHAJI113 

B nom pavene npBseAesm ypassernur (H Hx 'maw °, crumrsarotaxe xapart-
Tepsernits parierm c yrkentmort Tsroft AsnraTensi H ygenmnam BecoM TOILIIHBa• 
IIOCROJIMIy scneAcTBlle BAHHIBIR cosepinermo ,apyrsx 06CTOSITeHlaCTEI paxemx 
moryT MUM, orparnrressB as6o nO Becy (nocTosnmail cTapTosmit sec), .rm6o 
BO ra6apnrae (HOCTORHM:did o61.em TOBBEIBRIAX 6aRos), TO ypasnenss spegerart-
Beam xis o6onx yrtaBaromix urrraeB. 

• Paxembi c nocmogunbex cmapmoeux eecom 

Cnegyronkee ypaBilense scnoxLayercs sag onetain HCHRMIX TOIIJ1HB B ciytiae 
Bx rrpsmenernis B 	 secom: paReTa_xoue nT±ocTosnanum erapToBsmi 

oar •  
-  

GTO 	 KAF  gPc° 

 ev  

' K1 — e gPie° 	[I( 
G TO -r 	 Vs 1 -1-KouT +KuLL)] (1 — e 	), (1)  

rAe Gpl — Bee nonesna narpyaRs HRH narianundi sec caegyronkeit cTyness, 
no; GT0 — na,raamimil sec pariend, no; K 1  — OTHOCHTBJILHall Aoas miepTsmx 
mace (cymma Beca ssliraTenn, 4nntcsposa13noro seca Hopnyca paReTra H secos 
gpyrsx pawargsmx smepTaux mace, AeneallaB Ba HaTraamurii sec parterm); 
AV — upripankemle sgeanLnoil cRopocin noaera partema, aticex; Pfs — 
Harr THra sssraTens B ByCTOTe, cen; KOUT — OTHOCHTB.7IEHSH 	Recropes- 
ruero TM:LIMBS (oTnoniense Beca OCTSTROB TounnBa K Becy Bcnonbaosalmoro 
TOMIM3a); KULL — OTHOCHTBABDaH AOJD1 raBoBoli nonynnts; KAF — OTHOCH- 
Teneaidi sec TOMIHMILIX 6arcon (oTHoruense seta TOMBIBMIX 6aKoB H CBCTOMJ,I 
narLayria K o6nkemy o67,.emy TOBJIMBHISX 6aRos), n2/163 - — menmuni sec 
Toruntsa, wide; g — ycHoperme CHILL TnmecT11, 9,81 a; icen2 . 

Ypasuerate (1) MO2RHO HOHylIHTIa Ha caeAyrom,sx coonenensii: 

GPL _ 	GD 

GTO  GTO 	G TO 
	 (2) 

AV= gPr 
'930 

GTO = 	 GPL, 

GD = GOUT + KIGTO ±KAFVPT, 

VPT = ( 1  + KOUT + KULL) VP) 

rake GBO — sec parterm B Ronne axnumoro rracTica (BRazoTias noaearmo na- 
rpyarly), 7C2; GD — sec ABsraTemooft YCTSHOBICH B HOHne awrinnloro placTBa, no; 

19* 

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



292 	 ,q. 13146op momnue 

Gp — sec HCHOHL30BaHHOr0 Twin 	;0; GOUT — sec OCTHTHOB TOMMBH, 1£2; 

VpT — HOJIHEdi 0673eM TOILTHIBEILIX 6BROB, ,M.3 ; Vp — o6-bem HCH0.11b30BBHHOr0 

TOMIHE a, .43 . 

Panembi c nocmoscnnbaaa o6semom monAueitaix 6anoe 

gaaee upalsograTcH smog ypasHeHHH Ana cpasHeHHH gsyx pawn:fru:ma 
TOMIHB, upHmeHHemmx B Raxora-apr6o onpeneneHatort paxeTe. Tounama 06oalla-
ileum ,Tepea x H y. Paxera umeeT Hanexcm x B y, xorna B Hera courseTcTseHHo 
HpfimeHmoTcH TounHsa x H y. 

Tonnusa x H y upHmeHmoTcH B OHHOR H TOR nee paxeTe, noaTomy main& 
061,e14 TOIIBTIBIMIX 6B110B Oga11 B TOT xce: 

VPTx = VPTy• 

flonHMit o6rbem Tormasmax 6aRos oupenenHeTcH cnenporxma swpanteHHem: 

VPT = (1 + KOUT + KULL) VP. 	 (8) 

Tax Raft onlocurensume o6'LeMHMe J3(01I11 raaosort nonyunts H OCTBTHOB 

TOLUalBa B o6naem cariae He H3MBHHIOTCH upH npHmeneHus paanarnaux TOITBBB, 

TO oftemia ucnonbaosaHHoro Tounatsa Taxate pawn': 

	

Vpx = Vpo 
	

(9) 
HRH 

	

GPx 	Py 

	

VBx 	Thu 
	 (10) 

Harianbmul sec paxeTaa oupenenHeTcH cneTcylos(nm ypasHeauem: 
(1 1) GTO = GP GBO. 

AutraTens, xopnyc B uonesHax Harpyaxa Ansi ganHort paxeTM HBHH1OTCH 

OAHBMH H Tema' nte, a sec OCTBTHOB TonaHsa 6ygeT ROCHOHbK0 H3MOEUITECH upH 
113Mellealla raenbuoro seca TOHHHBa. OnHaxo sec OCTHTHOB Tonnalsa cocTasnHeT 
npH6nH3menbH0 HHHIE 0,5-1 % o6mero seta paxeTM B Roanoke aKTIIBHOr0 
riacTxa imam. game B TOM curiae, ecnH ynensumit sec TOIUMBH HameHHeTcH 
Ha 100%, TO Bee OCTHTHOB TOHHHBH COCTHBHHOT MIMI. 3% OT o6agero seca paxena 
B Rouge axTHsHoro Flamm noneTa, noaTomy BJIBBHHeM HameneHHH seca ocTaT-
Hos TOLUMBH MOHWO upeHe6peah. CaegosaTeasHo, MOM HO upegnononara, 'ITO 

sec paKeTrA B 'comae mammon) riacisa 'mama ocTaeTcH UOCTOMEMLIM: 

GBOx = GBOy = GBO. 	 (12) 

Pemax cosmecTHo ypasHeaum (3), (10) u (11), Hoaar:mem cnenyloarapo aasa-
CIIMOCTb: 

Airy = ez111[  YBY
VBx 	

—1)+11 . 	 (13) 

OBCY/IMEHHE 

Panembi c nocmosuutbix cmapmoeux eecox 

06que aamenanun 

YpasHeHHe (1) gala-Hoff' pa6oTM upHroAao gag oupeneneHuR zapaxTepatcmx 
paxeT B cariae upnmeHeuag nio6ux atlitgall% TOMMB, ecaHH3BeCTHLI cnegyzowle 
HapameTpla: 

1. Tpe6yemoe upHpaiueuue HneansHort CHOpOCTH HoneTa paxemi B aasuca-
MOCTIE OT ee. HasHageHmH. 

Cpalmerme 2ICU8l:UX panemnux monmie 	 293 , 

2. linenbaaH THra nsHraTenH B nycToTe. 
3. YgensHmit sec TOHJLHBa. 

4. OTHoCHTOHBH.Me 1:(03114 Hecropesmero TODIMBH H raaosoil HOXVIIHH. 

5. OTHOCHTeababIll sec TOLUMBILTAX 6axos. 
6. OTHOCHTeJIIMBH n0.1151 Haerratax mace. 

Tpe6ye.uoe npupamenue u0eammort caopocmu no.nema panemat 

Ha dinar. 1 upencTasneam upH6nHateannae Tpe6yemme napameTpm paanarsHmx 
paxeT B BX CTyllet1811 B aasucHmocTH OT Haaaagepom. HpHseAeralue upHpargeaum 

Pi 

3 	 6 
	

9 

lipupau4eHue udeananafi ciropocmu,Km/cex 

(1-.1 H r. 1. lipn6anncename xpe6onaann x peenannum panexmam cxyneaam 
B 3aBlICEMOCTII OT naanageann 3:Lenexa paicemi. 

1 — ogHocTynexnaTan meautorimmenTanaxan (SannacTxaecican paxera (nanaxocTa 
am); 2—onnovrynennaran 6annaernaecitart parceTa cpenaelnanamocrx (gananocTa —10 000 	

3 —2800 am); —ortHoerynexaaran paxera xnacca 4sBoagyx—aemag* (HaHLHOCTb •••• 1850 am); 
4—orumerynennaran paxem xnacca •Boanyx—Boarrym ,  (Hananocra N 185 ma); 5—parcer- 
able YCHOpHTeall H aepxxxe cryneaa mliorocrynexammix parcex; 6—Bbixog xa OTHIMITY10 

op6wry c 185 ICA xpyroBoil op6Ftrai Boxpyr 3emnn; 7—napexon 	24-aaconyto axaaro- 
prranaxym optSary Boxpyr 3emna c 	/SM apyroaoit opaarm. 

Hmanbnoit cRopocTH HoneTa paxem upegcTasasnoT co6ort cpeikaute aHalieHHH, 
nonyaeanme B peayaLTaTe pac.ieTos Ha c‘leTHarx malaHaax ;Ansa paxeT THEMTIHMX 

akenemax HaaHaneuuri. 

( 7) 

260 

300 

340 

380 

420 

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



294 Bu6op monnue 
295 Cpaenenue alcuoeux paxemninx monnue 

Y8encnax mum aeuzame.uf, a nycmome 

YgenaHan Tara gaHraTenn 3aBHCHT OT cocraBa TOMMBa, gaanemn rasa 
B Hamepe cropaHun, reomerpHgecHoA eTeneHR pacmHpennn contra, Ho3011-
HHeHTa BecoBoro COOTHOMeHHH ROMHOHeHTOB Tounasa, sHagexan Tani naHraTenn 
H HeHoTopux npyrax aHTopos. IlpH6nameHHare sHageuHn ynenaHmx THP Hee-
H0.111,1111% TOHJIHB HpHaeneHar B Ta6a. 1. 

Ta6nuqa 1 
CBOACTBa T01111118 2 ) 

,Y8enanuri eec monnuea 

YgenaHmil see TOHJIHBa 3aBHCHT OT ynenaHatx Becon HpHmeunemux ROMEO- 
HOHTOB H 110344)WHHeHTa Becoaoro COOTHOHIOHHH HOMHOHOHTOB TOHJIHBa. Ygeab-
ma Bee TOHI1HBa a-pH HpHmepHo OHTHMaJITACOM HoafinfameHTe Beconoro COOTHO-

ROMHOHOHTOB ikaff HeCROJIMMX TOHJIHB HpHaeneH B Ta6n. 1. 

Omnocumenonue 00AU iteceopeezuezo monnusa u east:wok -  noomumi 

OCROBTAHaRCI, Ha eynkecTspounlx HoHeTpYlcriXsa paHeT, OTHOCHTOJILHaft A0aH 
rasomii Honyaum HpHanTa HpH6J1H3HTOZILHO paBHOri 1% o6sema HCH0J1b30BaH-
Horo Tounllaa; °Tamil-Tem:man A0.71H Hecropeamero TOHJIHBa npannTa pasHoit 1% 
Beca acHonasonaHnoro TonnHaa. 

Omnocumenbubal eec monnuenbsx 6aicoe 

Benamma OTHOCHTeRisHOTO Bees. TOMMBELIX 6aHos aasHeHT OT naanesHa 

B TOMMBHOM 6aKe H maTepHana eTeHox TOHJIHBROPO 6aHa. 3Ta Benimmaa monteT 

6arra rrpH6nimenuo ampantena cnenpoigam cooTHomeHHem: 

GT 	2000Py  
KAF VPTo a 

• KAF — OTHOCHTenbILLIA Bee TOMMBHLIX 6aHos, ne/x3 ; GT — Bee TOHILHB-

MAX 6aHoa H cHeTemm Hawaa, Kz; VpT — Hormel o6'aem TOLUMBHWE 6aHoa, i3 ; 

320 

CMC1116 

240 

1/49 

/60 
C., 

80 
O 

105 35 	 70 

11aenenue 8 177017.171.18Hba CaKCIX,CIMO 

fl) a r. 2. lipa6mogennoe Hamel:team oTnocnTensnoro Beca TOTERBEHLIX 6agoB 
upg namenerom Ammonia B 6agax H npg BS TecmaTenbnoft cncTeme =nava. 

	

GT 	230oPy 

	

ICAF=-1 17i-c, 	a  

rate KAF-OTHOCHTenbablit Dec TOHJIYIBMIX 6BISOB, WO/MS; GT-npnBegetiabul nec TOHJIHB-

HMI 6BxOs, no; IrpT-nompart OCYBeM TOMHIBliBIX 6anoa, m3 ; V-9AenelnAt nee maTepaana 

6am:34a/en3 ; cr-pacnenwe nanpnatenae a noncTpyitAaa, ra/c.m. 2 ; P-Aasneinte B 6anas, 

na/caz. 
QAI=3500 na/e.a2; °cTane=56013  xa/cm 2 . 

0 

A 1719MCHUi.) 

— ynenama see maTepHana eTeHou TOIUMBHMX 6aHoa, 2Ic/d3 ; a — pac-

=felmoe sHageHHe Hanpnnteunn maTepHana eTeHoH, x2/c.4 2 ; P — Aanneltlle B 6aHax, 

Kalcm2.. 

Beconott noeclx9H 
Imam. COOTHOUWHIMI 

HOMUOHOHTOB palter- 
HOP° Tonnmea 

Irma: Alma nee 
Tonnana, ma/M3 

YAensaan Tara 
ABHCHTCJISI 

B nycToTe, can 

T-lempexoxlica aaoTa (N204) 
— aaponf-50 2 ) 

rrtgpamin — nerrra6opan 
(N2H4  — B5H9) ' 

Rgenopo,n (02) — yrneanno-
po,anoe ropgriee RP-1 3) 

Tpea4TropacTmil xnop-rlinpa-
agn , (C1F3  — N2H4) 

T-leTypexogaca aaoTa — nen- 
Ta6opan (N204  — B5H9) 

IlepeglicT. Bonopona — 
6opaa (H202  — B5H9) 

H cnopog—Bogopog (0 2  — H2) 
Harn5BpoBarmag 	gpacuag 

numgakag a3 °TIM; RECJI0- 
T a 4 ) — necammeTpwinagi 
JAHMOTH .71 rimpaami 

1,9 

1,3 

2,25 

2,8 

3,6 

2,8 

5,0 
3,0 

0 ) IlaparaeTpn Tonnaaa npaseAeam Ann Aaanenan raaa B 'canape cropanan 70 area a oTnome-
man nnontagen BenroAnoro a TcpwrIotecnoro cenemn3 contra 20 : 1. Vito/le:lag Tara AearaTenn pan- 
• npa6nsumere.nano 93% TeopeTneecnoro anagenan ups ycnonaa paanonecaocma npogecca H onTa-
maneaoro BCCOBOI`O Roa(9cpanzenTa COOTHOMeHMH HOMHOHCHTOB. 

2) CM. caocay na cTp. 303. 
3) Yrneamtoponnoe ropionee RP-1 nanneTcH ropmewm Tana nepocana. -.17pwit. pea. 
4) Inarm6npoaannan EIHICHEIA BBIIMIHMtfl EIBOTHOM ancnoTa FIBHHOTCH meow() B3OTHOR BHCBOTLI 

a qemipexonwca aaoTa c Ao6annon anra6Trropa. - Hpum. pea. 

TonanBo 

1205 

800 

1010 

1520 

1135 

1080 

320 
1260 

305 

348 

316 

307 

327 

334 

412 
288 
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296 B.i6op monnue 

1,0 
I 	1 	I 

AV/9p1 
	 Qs 

	1,0 

---1,5 

2,0 

2,5 

—3,0 

ara aaancHmocTa HaHeceHa Ha rpacinnte (Intr. 2 gall cTaasubrx H amokH-HHeaux 6axoa. A, JI$I amommEnitenoro cm-1mm H email pacerHue HanpHaceHHH 
6IAJIH lEpHHHTLI COOTBOTCTBBEHO painnamll 3500 H 5600 na/cx 2 . 

HpriBegertHoe ypamertHe gaer BO3MORCHOCTI, aento OrkeHHTL anatremde onto-
cHTeaaHoro Beca TOIUMBHEIX 6aHoB B paHeTax c BraTecHHTeasHori cncTemoli 
nogarm TorraHaa HpH OTHOCHTORLHO BLICORHX gaaaemuix B 6axte. HpH HacocHori 
cHcTeMe noi.kami TonaaBa, aorga gaaneHHe B 6altax HBRReTCH oTHocaTeasHo 
He6onhumm, caegyeT ITHHHTL 3Hawraie OTHOCHT3.11LHOr0 Beca TOMAH BHETX 
6axoa paBHum 16 aa/.13 . 

Omnocumenbmax! Bonn unepmmix Amex 

OTHOCHTBRLHaR ROHR HHepTHiax Macc COCTOHT H3 Beca HEHraTeaH, Beca Bop-
nyca paKemt, He aamcsngero OT oth.ema TorumBmax 6aKoB, H BecoB ,apyrllx paa-
HHITHLIX ItHepTHEnt macc. THERPIRTAM aHalleHHem HOHCT3HTES K1  aBaHeTcH UM-geHlfe, paBHoe 0,033. OTHocHTeHaHylo goal° HHepTHEix macc licax paKeTat lawful° 
oupegeaHTB Tomato HpH HeTaamtom HpoeanapoBaHHH, oxtaito TugHoe onpegeae-
Hue aHailemta non HOECT3HTIA He HBARBTCH BBHUI7a1M HpH cpaisHeHHH TOHRHB, 
Tait Haft Hint cpamtemina HpegcTaBaHeT 60abutHt3 HHTepec ee oTHocHTeasHoe, 
a He a6comoTHoe aHarieHHe. 

Cpaemettue monAue 

Ha Or. 3 HpeHcTaBaeHm 3HaqeHHH neBoii -sac= ypasHenHH (1) nocae Hog-
CTaHOBECH B Hero ma,leuHrt oTHocHTemaeux ;wadi Hecropemnero Tonaina H raao-
Bort no,unntit, paamAx 1 %. C HOMOIRETO rpadnutoB cf)Hr. 3 MOH HO 6mczpo ogeHHT5 

100 

I 
280 	300 	320 	340 	360 	380 

WeBbHCII 1771130 deuectmenn enycmome,cen 
400 920 

YB  
320 

64 
960

0 
 

1600 
21100 

320 
640 
960 

1600 
2400 

320 
690 
900 

320 
690 
900 

320 
900 

H r. 4. Cpaimealie TOIIJIHB HpH paaaagaux 3HageHHH% upapaukeHrui 
Agealthriort cicopocni noaeTa paRena. 

K1  = 0,033 ; KOUT = KULL = 0,01; KAF= 16 1981.441 . 
Hpxpargelme immix:aloft cxopocTx noxeTa paxeva, micels. A = 7620; B 	6100; 

B = 4570; 	= 3050; 13 = 1520. 

0,011 
	 10 	 102 	 03 

Oontoruemie yeenanozo oeccr mamma X OMHOCUMM/0114y sec! 111017171111H6IX Conoe,41 

eD H r. 3. 06ickee cpamiume xapaivrepkrentx TOIIHRB. 
GpL/GT0+Ifi—oisoraerule Beca nonemoft Harpyaxx x xagananomy Becy parcel's' 137110C 

OTHOCHTenbliali wain iniepTimax mace; AV/gPT—OTHOILICIIII0 upktpargexxx imeanbaoil cxopocTx 
mama paaemi a acixbewrxxxoll cRopocru HeTeReima raaoB. 

KULL=KouT=--0,01. 

xaparrepitcTintH paitemx mo6oro inEtHa B aamtcHmocTH OT ee Ham:mei:ma Hall 
Tonamaa. 
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1,5 	30 	45 	60 	75 	90 

flpupazaerwe udeanatioli ckapocmu no.nema, Jowl cei 

(I) H r. 5. CpainieBlie Beacom:xi:1x ;KHAKIS% TOIMEB (paReim C 110CTORHHTIM 
crayromam BecoM). 

— HarBeepoBarmaFr RpacaaA Ham:mail aaomari xxcnoTa — HecHmmerpHsma naMe-
THarilnpaaHR; 2 — N,O. — aapoaHH-50; 3 — C1F, — N.114; 4 — 0. — yrneaoHoponHoe 
ropionee RP-1; 5 — N,O. — B5H9; 6 — H 2 O, — B5H9; 7 — N,H. — B5H9; 

— 0, — H,; 9 — onHocTyneHHaTaa meamownmeHTansHaH 6annHcnnecRaa paRexa 
(1a111410CTb 	10 000 74.44); 10 — onHocryneHHaTaa 6anamcnnecRan paHeTa cpeaHell gana- 
ROCTX (nanmaocm 	2800 r.541; 11 — onHocryneHHaraa paReTa Rnacca #Boanyx — 
semnfo> 	 1850 RR); 12 — nepexoa Ha 24-nacoHyio aRHaTopHanbrrylo op6Hxy 
Boxpyr 3emna c 185 704 Rpyroao11 opOwrar, 13 — Hancon Ha ompurpo op6Hry c 185 704 
opMerm Boxpyr aenunt; 14 — onHocmyrierrHaTaa paReTa Rnacca 	oaxSTIc — Boteux* 

(nanaHocTR 185 ,.e). 

Cpamienue oicu8Kux paxemraix monnue 	 299 

Ha dna. 4 npeacTaHneran artaHeHHH G ro/GpL, Bromcneluune Ho ypasHennio 
(1) nocne HOKCTaHOBIIII B Hero THMITIIITAX paccmoTpemmx Hume napameTpon 
paxemi, Hmeloineft HacocHylo noAagy Tonamia. IlpHmeHHH naHame, npegcTaHaen-
Hme Ha /fmr. 3 II 4, II napameTpm•Tonnima, npmegeHame B Ta6n. 1, MO Ho 
IIp0H3BeCTH cpasHeaHe TOHJIHB; peaynlaans Taxoro cpasHeHHH 3peRcTaanenhl 
Ha 41nr. 5. (13Hr. 4 HO3BOKSIeT onpegenHTB OTHOCHTeInHOe BJIHRHHe ygensHoro 
Beca TOHKEIBa H yAernHOil Tarn Ha napaxTepHcmucH paxemr. HanpHmep, TonnaHo 
c ynenbHmm Hecom 1600 x2/.x. 3  HOJDE110 Hmem ygenHaylo wiry, pamstylo 336 cex, 
gTo6m 06ecnel/HTH paHHogeHHoe Tonallay rHnpaaHH—neHTa6opaH (N 2H4  — B 5H9 , 
ygenaHaa THra 348 cen) npupameHHe cxopocm 6100 xlceic (6annucTasecxan 
paxem cpenHeil gazusaocm noneTa 2800 xx). 

XapaxTepncTHRH paxeT C HOCTOHHIMIM crapTOHmM Hecom H HacocHoil noga-
gait TOWIEBa yxygnialoTcH npli 113MeHeHHH TOILKHBK B Taxa nce CTeIIeRM, B Handl 
HonHameTcH ygeabHall THra TOILIIHBK, TITO BHKHO Ha aHanzaa ()Hr. 5. HoaToMy 
Bm6op TOILIIHBB AnH aToii paxem, HCX0Kfl TOKLKO II3 ee xapaxTepHcmx, imam 
110JIHOCTLIO onpegenHercH ygensHort THroA. 3ameHeHo, TITO xapaxTepHcmicH 
paReT c IBEI3IMM Hp/Tan/el/Hem cRopocm nonem apH yHenwieum ygeabaoil 
THril TonaHHa ynymnaloTcH B meHmueit cTeneHH, Tiem xapaicTepHcmicH paxeT 

6oaHmHm npHpaine/tHem cRopocTH noaeTa (Halt, Hanpiamep, onHocTynemaTme 
meamoHTHHemanmaae 6a nancninecxlie paxem c nanaHocTmo gertcTHHH 10 000 Hat). 
CnenoHaTeasHo, npH Hm6ope TouJmBa anH paxeT c 11B3RHM noTpe6mam npliparge-
HEIM cxopocm Imam (Har/pHmep, paReTra xnacca «Hoagyx — Boanyx))) //0713f(H14 
HpHHHmamcH Ho BHMMaHHe H Taxile c))awropa1, Max CTOHMOCTE 111111 paamepm paxe-
TIC am BLIBO,KLI He HBKHIOTCH 061AHMH, H MX HeahaH npHmeHam Ann mood/ 
paltena, Tax Kai/ naHHoe cparsHeffee nposegeHo nMIIIb )JIB KoHapemoil paxemi 
IIpII HpHHHTOM page KOHCTpyKTHISHLIX napameTpoist. CnenyeT aamemm, TITO XOTH 
aHaHeHlie npHHHTori OTHOCHTWILHOit n0J111 HHepTmax mace H He HBKIleTCH 00060 
BaKtEILIM HpH cparmeHHH TOIIn11s, onHaxo anaHeaue Hp/Las/Toro OTHOCHTeJILHOPO 
Beca TOIInIIBHbI% 6aROB °Kammer HenocpegcmeHHoe HaHHHHe Ha cpaHnesHe 
H nooTomy B xamnom oraeasHom cnyHae Hm6opy nocnenHero napameTpa cnegyeT 
ygenHTL oco6oe HHHmaHHe. 

Brtualtue Ao6oeozo conpomueriatua 

HameHeage nHameTpa paxema, HmaHaHHoe upHmeneHllem TOILTHIB C pawn/H-
I/um ygenbarnm Hecom, HameHHeT HenHmny no6oHoro conpoTHHneHHH palleTM 
B', cnenoHaTensHo, Tpe6yeMoro npHpargelatH Hgeanbuoii cxopocm nonera 
paxem BO HpemH pa6oTia nepHora cTyueral. BIIHRHHe no6oHoro conpoTHHnexim 
//pH cpaHHeHHH TM:MRS A.1111 nepHmx cuneHeift paxeT mollaw npencTaHHTH cne-
nylon/Hm o6paaoM. 

ECKH aHamorp cTynenn paxem ocmeTcH HeHamemnam, TO HaEummem no6o-
Dor° coupontHneHHH moamo npeHe6peHb. 

EcaH ocTaercH HOCTOHELEILIM omornealle ganam cTynerm x ee nHameTPY 
(LID), TO HameHemite n06oHoro COIMOTHBKeHEISI npH6nH3wrenmao nponopr/HoHans-

HO HameHelmo D 2 . 
Tax Halt oftem Tovnmaa uponopi/HoHanen D 3  11 o6paTHo nponopgHoHanea 

yAeasHomy BeCy TOIIKHBH yB, TO 3KBHCHMOCTI. CHRIS no6oHoro coupon/me/ma FD 
OT BeRELTIHHIS yr/ear:a/or° Baca TOLIKHBH MOHCHO 3p116.1III/KeHHO BhIpa3HTI, cnegylo-
IREIIVI CoomoineHaem: 

1 FT) ""*"' -V, • 
Y 

gas/ paxerm C HOCTOHHHI,IMII anagenimma WITH H cTapToHoro Baca noTepa 
CKopOCTH HOKeTa AVD, B113BaHaaa Ham/mem K06oeoro conpOTHBneBBH, 
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6 

7  

o. 

ea 5 

5 
4 

H  

3 

c=, 	2 

O 

Ydentnan MREC 
atrueomenn a nycmome 

8 

1,5 	3 	45 	6 	75 
flpupaNenue udeananoi, cnopocmu puicembILIV,Km/cex 

r. 6. 3aBxexmocra oraoinexxx HavanLaoro Beca paxeria x ee Beey B Emma 
axismoro riaerxa nonera or npaparxexxx xxeansaofi exopocru nonera paxerai. 

i
o 

420 

10 

9 

300 
	

Bbi6op MOIZIEU8 

npn6an3wreaLno nponopnnonaabna clime ao6oaoro conponameamn. Caegona-
TeALHO, 

1 
AVD es."FD"'"'r, • 

Ana:1nm TpaexToplift noaeTa paneT, nporiegennbre c nomornmo cqemoii 
Mumma' IBM 704, noxasaan, noTepn cxopocTn noaeTa BCROACTBKO 

no6onoro coupon:amen:an npn6ananTeabno puma 150 atIcen npn cpegnem  BHa- 

'IeHIIH ygeabnoro Baca Tonanna (960 )c2/.0). Houle nogcTanomn BTHX anagennk 
B npnaegerogylo c:pylatnnonaabnyfo aaslCHMOCTL 11p1IXOglIM K GDopmyae 

AVD ^, 150 ( 2 -0)2/3  
Vn 

BoTepa cxopocTu noaeTa, pannan 150 atIcen ripn ygearaom Boca Tonanaa 
960 /£2/.4t3 , OTHOCIITCJ{ K paxeTe, nmelomkeil cTapTosmfi Bee +ammo 90 m. gas' 
paneT, nmeionAnx gpyroil cTapTonmil nee, B7111KHIle ra6apnTa Ha aeanqnny ao6o-
aoro conpoTnaaennn montno onpegeanTs caegyionnlm o6pa3om. 

ECIIll OTHOMBEEle TAM ganraTean paxem K ee cTapTortomy Becy ROCTOSIHHO, 

TO cnaa ao6onoro coupoTunaaran npn6an3nTeahno nponopnnonaabna cTapTo-
Bony Becy B eTenemi 2/3 

FD"-' G21(6. 

nopnnonaaana cnae ao6onoro conpoTnaaennn n o6paTno npouopnnonaama 
llOTepn CKOpOCTII noaeTa acaegcTane ao6oBoro conpoTnnaennn npnmo upo-

crapTonomy Becy 	
FD 

AVE) e•-• - 
G TO • 

CaegonaTeabno, noTepn cxopocTn noaeTa acaegcTane ao6onoro conpo-
TEIBReMIR o6paTno nponopnnonaabna cTapTonomy Becy B cTenenn 1/3: 

AVE,— G,,(8 

aTa 3aBEICHMOCTB COBMOCTIE0 C ypannengem noTeps, BLI3BaHEIBIX 71060BEIM 

conporrnmeanem, gaeT 

AVD 	(j
y/3 (960 y/s .  

0  
TO) 	\•..YB 

Tax Raft nomnnaabnoe anaqenne noTepn cxopocTn noaeTa paxeTLI (150 xlcen) 

axameno B um-gen:an upnpargennn ngeaabnoil CKOpOCTII noaeTa nepsoil cTy-
nenn, npnnegennme Ha 4mir. 1, TO caegyeT Bac: Ann, caegyionkyio nonpanxy: 

AVDc 150 [(,-90
)1/3 (960 )2'3 

"TO 	YB 

Pasembi c nocmosuutatat o67,eacox monAuenbtx 6axoe 

Cpomtettue napamempoe mon.eue 

EcnH napameTpom paxem, licnoabaylonkeii xonxpeTnoe TOMMBO, IIBRSIBTCR 

nasecTnoe mm npnrurroe anaqenne npnpargenen ngeaaLnoti cxopocTn noaeTa, 
TO B cayqae npnmenenna gpyroro Tonanna Ha gan-noit paneTe aTOT napameTp 
montuo onpegeanTs c nomonnao ypanuenan (13), noayqennoro paHee, nail no 
clan. 6 H 8. gaff cpaanefran TOIUMB MORCHO BOCII011b30BaTLCH ()ntr. 6-8 BO cae-
gyfornam aTanaM. 
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O 

0.3 

234

• 

0" 

z 

z 0  
g3.I0 2  
ts 

• 	

01 	 1,0 

• OMHOLLICHLIe ugeansnou ctropocmu H appeKmuanoti ctropocmu =magma)? e03082 g 

1 $ 

eD a,r. 8. 3am:ten:mom upnparneHnn nneanr,Hot cxopourn noneTa palter& OT °T- 
ROD:WHIM upapargennn nneanbuofi exopoeTn noneTa paxem R aciximmaxaoff exopoeTn 

neTevemm rasa. 
lipnnbie nocTpoenu Ana nocToFrnuoro oftchia TOHHHABBIX 6anos; GBox=GBo y ; nitnenchi x 

H y 0008HaIalOT COOTHCTCTBOHHO panery C ronannamn x H y. 

10 

420 
	  I 

	380 
340 

	260 
' 	"  300 

U y 

     

 

Gra 

 

 

G80.  

10,0 
5,0 

3,0 

2,0 

  

1,5 

     

     

     

     

     

     

     

     

     

      

      

01 	 1O 

Onmoulenue Oa/mina eecoe monnuaa, 
7 /3x 

H r. 7. Onion:wane npnpankemin nneanLaoli citopoeTn imam paxent 
x acjxpexTnanoil exopocTn neTeneuna rasa B 3aBlICIIMOCTEI OT oTaomenan 

ynenbnux MOOS TOIIXIIBX. 
Itiniume nocTpoeast Ann nocTofuraore oesema TOUJIHIMBIX 6anos; GBox=GBov ; 

ininexcla x n y 0603HanaloT coorneTcxsenno paneTy C TOIEHHHHMH X H y. 

AVy 
	—In [ .1,7By 	GTO x  1)+1 ]=111 	, 

	

GTOy 	 GTOx  

	

Bx 	GBOx 	 GBOy 	 .130x 

0,1 
10,0 

302 	 13m6op monnue 

aman 
OnpegenHTo npllpainemle Hgeam.Hoil cHopocni 110HeTa paHend AV. Hp' 

npirmeHeHHH HeRoToporo TODZHBB X. 9T0 nplipalgenlle CHOPOCTH MOHCHO B31111:. 
Ha OCHOBBECHH vice H3BeCTHEIX HoacTpyHgnii Hnl MO2EHO HPHICHTB. HpRpm:Heinle 

CHOPOCTil noneTa paitena TEN' HpHmeHeHHH gpyroro TOIIHRBa MOHCHO cpaormTa. 
co aHaHeHHem A V Seim Heo6xo7(Hmo Hol6pan. 3HaHeHHe AV., TO momeT 6arri. 
noneanoli 41Hr. 1 gag HEI6opa HeJusnaHm ripHpalgeHHH cHopocTH noneTa, coonieT-
cmyloineti upegnonaraemomy HaaHaHeHmo paHena. 

2-u aman 
Ho anatienHlim A V — x  H Prx  Har1TH c nomonwo 4)Hr. 6 3Halleane OTHOIHMHFL 

GTOx/Goo.. 
aman 

Ho auagefaulm v By  . /vBx H GT0./Goon  oripegeaHTo c nomoromo 4)Hr. 7 anaHe- •  
Hme AVv/gPTy. 

4-17 aman 
Ho aHaHelamm AVv/g/311, 31 PTy  onpegemna C nomommo cfmr. 8 3HaReHHo 

A Vv . 

Cpaenenue areuthcux paxemntax monicue 	 303 

5-u aman 
ECHH Beakmula AVy  60.111,1Be npmuiroil BeHIVIHRLI AV. L TO TOHJIHBO y 'Irmo 

Torn as x HO CBOHM napameTpam gaHHOTO coriaH. 3TOT Homo"' HBAJIBTCH 

o6paTnMIIM. 
Caegyer OTMeTHTL, =Fro ypasHeHme (13) MTH 4)Hr. 6-8 mootHo nplimerarro 

He TOHLICO gJIFI cpasHeHHH pamircutoix TOHJIHB, HO TaHrHe H gosl cpaaHeHmi ognoro 

H Toro /He TonaHoa npu paanmHamx 3HaHeHmax Ho34xforgHenTa Becoimax COOTHO-
meRaii HomnollenToo TOLUDIBB, Talc Hai" B neHoTopmx coriamc rkenecoo6pa3Ho 
OTOitT11 OT onTHmansHoro BecoBoro ito3(4HrpleuTa cooTHomeHilii HOMICOHMITOB 
3a cHeT yaeaHHemm ygenoHoro Baca TOILTIBBa. 

HapameTpm 4mar. 9 noarieHm Ha OCHOBaH1111 napameTport, npHaegeHmax 
Ha 4)Hr. 6-8 H B Ta6a. 1. B HaHecTae OCHOBHOTO TOMITIBB HPHHHTO TOIUDIBO Hena-
pexoloaco aaoTa (N204) — aopo3HH-509, nplimenennoe B 6anzecTfrHecHoct paHeTe 
cpegHeil gaohnocTH —1850 KJ'. (AV= 4900 .741 can). rilpyrHe TonaHHa cpaBHHBaIHc b 

IIo BeJIHREate npupaineHHH HgeaasHoft cHopocTH noneTa paHenA gaff TaRoro )He 
o6njero o63,ema TOIEHHBHMX 6aHos, Han H g7I31 TOIIMIBB HeThipexoitHco aaoTa — 
aapoaHH-50. 

B gHana3oHe gaaLHocTH noneTa paiteml OT 1850 go 3700 PLU nepeoogHoil 
1oo4))HgoeHT npHpargeHHH Hgeaabnoti cHopocTH noneTa B gansHocn, noneTa 
COCTBI3H318T npHmepHo 1,35 xxl(m,1 cen). 3TOT nepeaogHoii 1{03(41111;HeHT npHme-
HoorcH xcan nonyHenmo gajILHOCTII noneTa 'no artageHaHm uplipanc'ernm cHopooTH 
noneTa, npHoegearraim Ha HHarpamme 4)Hr. 9. 3HaHeHall gaasHocTH ;noneTa 

1) Aapoam3-50 — rornme, upeacTaxnalonkee co5oil ewer:. 50% (no Becy) rnapaanaa 
E 50% neandmarpagnoro numeTnnranpaaxna.— Ilpuaa. nepee. 
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ua  

02 /H2 

111  

N 20e / B5 119 

CI F3 MT 114 

02 /RP - 1 

IIKAAK/HAMF 

Ocnoence 
171017111180 

N204  /A3po3un -50 

5,9 0 	0,6 	1,2 	1,8 	2 9 	3 0 	3,6 	9,2 	98 

17pupau{emue udeanamoCi cicopocmil nonema pairembi,KMICele 

€11 a r. 9. Cpaaaeaae aeacoalacmc aca,axax TOMBS (paReTa C IIOCTORHHMM oftemom 
TOIIIBIBBLIX 6a1t0B). 

HIMAR/11,11Mr —anra6nponameaa xpacnan nano:lama aaoTnan aacaoTa —necicanceTTemiatit 
AcmeTriarimpasall. 
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paxeT C HOOTO/MHBIM o61,emom TommaHmx 6axos H C HplimeHeaem paansraux 
TOMIHB npegcTaHneHm B Ta6n. 2. Hs Ta6n. 2 enegyeT, 	exopoeTL HoneTa palm- 
Tax, goeTHraemaH HpH HplimeHeTom TOHHHBB macaopog — Hogopog (02 — 
(mem. HaaHa, HosTomy B galcom earme HeasaH nprimeHHTL MOTO/MEM maga-
FMK nepeaoAHoro Hoa(14HHHeIrra upHpargerom HgeaasHa CROp0CTH B ganr5HocTs 

Ta6Awfa 2 

Cpaaaeane TOILIIBB, B cariae npumeaeakca B paicerax C HOCTOBEIBLIM o&beetom 
TOURBBIBAX &MOB 

Tonnuao 

llrotpameane 
uneanaaoit caopocTa 

noneTa pameTbi, 
As/cos 

ganbliovra noneTa, 

Llempexolucca a3oTa (N 204) — a3po3tra-50 1)  4900 1850 

Taapa3Ha—neaTa6opaa (N2114— B 5H9) 4500 1350 

Hara6apoaaaaaa xpacaaa ammaacaa 	aaomaa 
KHCZOTa— HeCIIMMeTp1FIHralil AHMeT11.111.11,1:kpa3M1 4650 1500 

Racaopog (0 2)—yraesogopoarcoe romoziee RP-1 4650 1550 

Tpex[Y0pstTlf xaop—ragpaana (C1F3 —N21-14) 5400 2600 

ilenapexolcacr, a3era—neaTa6opaa (N 204 —B3H9) 5000 2050 

IlepeRacr, Bogopoga—ne3ra6opaB (1-1202 —B 3H3) 5100 2150 
lincaopog—aogopoA (02 —H2) 2) 3000 Meaee 930 

1  ) 13CHOBH0e TOICAMBO. 

2 ) IIpapankenae exopocTu noneTa paaena nanneTea CJIHMICOM marmuu, 4xo6m RCHOM7330BaTb 

naaeltErpo encTpanonagnio. 

HoneTa H noaTomy gaaBnoem HoaeTa of eReHa IIpH6RIDEBHHO. HapameTpm, JapH-
Begeraime Ha 4nir. 9 H B Ta6a. 2, noxamHaToT, 'ITO ygeabina sec TOIMHBB Hrpaer 
nepHocTeneux[po pOjib T[pH am6ope Tor[mnsa, ecali paxem HmeloT HOCTOIMELLIA 

o6sem Tonamommx 6axcils. Ha ocHoTtaHHH cpaHaelosH TOMMB =lempexoxiler. 
aaoTa — Heina6opaH (N 204  — B 5H9) H nepeHHcb Hogopoga — neura6opall 
(H202  — B 5H9) npluoglim K ammo-wax), ilTO 5%-Hoe yHenirienHe ymni,Horo 
Beca TOMIHBB HpH67IHSHTeHBHO 9HBHBalIeHTHO 2%O-Holly ymemmeHmo ygeassa 
THTH AmitraTemf. Beposrao, 3HBEIBBHBHT rwaLusiti sec Ton.lmBa — ygeasaaH 
THra 6ygeT game's:1mm ;pus °Haunt xapaxTepHeTHR 6oamar[cusa paHeT, Tax 
Halt HeT Heo6xoglimocTH rucrhiaam 7.(pyrne xapaxTepHeTHKH paHeT. B saxaxme- 

caegyeT &He pas HanomHHTs, HacToankHe Buxom,' cgenaHLI TOIlbRO Ha 
OCHOBBREH 01:WHIM xapaxTepHeTHR paHeria. 

3AICJIIOnEHRE 

Hama:mil 131,7IIse aHanma Haez cnoco6 cpainieHHH TOIUMB nocpegeTHom 
araocHTeamto upocToro meToga. HpH paspa6oTHe aToro meToAa He yquThiaanca 
pnj cDaHTopos, morymmx °Rams CytHOCTBeHHOB BaHHHHe Ha xaparcTepHeTHRH 
paxem. I43 BTHX itarropoa OCHOIMLIAM SIBHHIOTCH caegylos[He. 

MaTepHaa TOHJIHBEILIX 6aRoa Aonmen 6mTs coHmecrUM C TOIIJIHBOM, cogepnca-
DTHIACH B 6aKax. 3TO Tpe6oxamse MOH(OT 00yCHOBHTL pasnarnme oTHoeHrename 
Beca TOHMHBHLIX 6BROB ATISI pa3 l:kr-max TOHJIHB. 

20 3anae J.4 23 
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Y palm c nacocnoil cHcTemoii nogarm gaBnerme B TOLUMBHLIX 6aRax 33BH-
CRT OT gaBnemn Hapos TounHaa npH Tpe6yeMoM gHanaaoHe TemuepaTyp 
nnyaTaHHH paiteToi. CnegoBaTensao, oTnocHTenoHonl Bec TOMIRBRLIX 6axon 
monteT 113MOBTITLCH npu npHmenemm gpyroro TOIIJIRBH game B Tom crryilae, 
ecnH npHmeaHeTcn ogimaKoBonl maTepHan TonnHanonc 6aRoB. 

Ann mnonax Bocmirgecnux paReT Tpe6yeTcH gaHTenLHoni nepHog naccHB-
Hero noneTa; cnegoBaTenono, TOMITIBH Ann RocmHgecmax paxeT gonamor 6orro 
CTa6HJIMILIMEI npH xpaHenuH. Benumma noTepHTomoma npH xpaHennH Beneg-
CTBIle Hcnapenen H mepts IIO o6ecnineouno Ten.7101130.11E111111 moryT npliBecTH 
R B3MORORBW oTnocHTenanoR UORO3ROA HarpyaBH Bocmmecxoti paw:nu. 

IlpHBegemme daliTopoi MORCHO yllOCTI3 npH cpaaneHHH TOILS= ARA paBeT 
cnermananmx namarienHA npH nomonAH nonpaBox n cooTBeTcTsymqHm nepe-
MeHHISM B OCHOBRIAX ypaBneHHnx. 

CpaBwirenblibie xapaKTepmcmni 

BbICOKOICHMILLIMX Tonnms, 

entigHme wienbtioct TSIIril II ypienbHoro Beca 

Arm. ,L(orcopmttep 

B pa6oTe npuBegetfa onenHa HapameinacTHR paxermax AinaraTenmuax yeTaHoBon B 3aBH-
CHMOCTH ox ygenbnoft Taut H mensHoro Beca npHmeEHencbix TOMIHB. lionywHEme ypasue-
HMI }mem BecI.Ma npocToit BHA H HO3BORMOT Itp0H3BOREITb 6LicTpoe npeaBaprreamwe cpas-
Heinle axapaitrepacnno TOMMB. 4XapaivrepRenaxg* BrApanceam B BHAe Beca H 061,ema aBara-
Tenbuoil yeTaHoBinT, Tpe6yembix Ann AanHoro neneBoro maim:serum 

B Ha=lecTse HaniocTpanaii B Biqa rpacInutoB npHBeaeHm HapanTeplicTHHH paHeT B naBH-
CHMOCIII OT yaenanoit Tarn H ygearraoro Beca TonaHrta npn ME paanionnax genernax Haamele-
H1331X, Tacna:raw': 1) BecHonmo BMWS asHraTeneit cTyneBeil 6annucTinecHax paHeT H 2) Bcnomo-
raTeamnae paneTable ABBraTeaH, HanpHmep pynemae ABHraTenH ynpaBaemaa nononcenHem 
paHerm B upocTpaHoTBe. 

rpataucH npHmememat AnH cpamTemiil xapaHTepHeTHR TBIIB'JBMX BLICORORHICHIRME 
TOMIHB, Blyno.laH TonanBa C BucoHotl ynenanoil Tamil H Hamm ynenmnam Beam, Banpumep 
rHapaans C neuTa6opanom, H TOEMHBa C nHanoli yaenBRoft THrofTH BMCORHM yaenisnand BecoM, 
HanpHmep nannlyropacTraii 6pon C. HOCHMMeTpHRBIAM AHmemarHapaaHHog. 

floHaaano, RTO paanHnHe ancnnywrangoamax HavecTB Torun:ma B aHagHTenanoil cTe-
MICH 3aBHCHT oT BHA& geneBoro HaanageHan paHemok ABBraTenT,Hoii yeTaHOBMI H OT npHme-
naemoro HpwrepitH upx oneHne TonnHB: Beca HRH 0&I,eMa ABBraTenbRog marromair. 

OBO3HAIIEHI3H 

• P — Tara, 1£2; 

g — ycoopenHe CHJILI TnntecTH, xlcex 2 ; 
PI  — ygenoHan Tara, ne • cenlic2; 
IT — nonHodi Hmuynoc TRIM, Br• cen; 
Kp — OTHOCEITORLHLIA Bee gBHraTenn, mine; 
KM — OTHOCBTORIAILIA Bee BCROMOTaTeRbBLIX y3J10B H arperaToB, N217£2; 

KAN' — oTHocHTenonsift Bee TOR.TIBBHLIX 6aRoB H cHcTemoi Hawsa, N2/x3 ; 
m — macca, B.a• cex 2 1.B.; 
R — oTHornenHe GTO/GBo; 
Vp — 06mm BCIIOJIL30BaHHOTO TOUJIHBa, .M 3 ; 
G — see, 7£2; 

GTO — naganonaoli Bee cTyneHH paxeTbI, BRJ110,1311 Bee nonearmil narpyaKH, ice; 

GBO — Bec cTyneotH paReTos B momenT BoninoTleman gnfiraTeneft, Bonlogan Bee 
none3Hoft Harpyaon, Ice; 

Gp — Bee Ecnono3oBannoro TOMIRBa, ice; 
GpL — sec noneaHoft uarpyaltn, 7£2; 

Gs — HagansHofft Bee gaHraTenoHoft yoTaHoBEIRI, ice; 
yB  — ygenbnodi Bec TORRHBa, 7Ce1.31,3 . 

BHAEICCLI 

I, II, III — COOTBOTCTBylOT nepsoft, BTopoili H TpeToefi cTynennm mnorocTynert-
RaTori paxemi. 

20* 
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BBEAEHHE 

BOJIbM00 H 6BIcTpo yHeshimsalorneecH 'IHCXO HepC/IeKTHBHLIX 7KHAKEIX 

parteTwax TOHJIHB smsmsaeT He06X0JAHMOCTB pa3pa6oTHH npocToro H HeTpyso- 
emHoro meTorka epasHeHHH TOILTIHB meatsy co6oll 	xapaHTeplicTHHam AsnraTena- 

HOg 	3TOT MeT0A He s0J1/10311 6BITb TOHHLIM H HcqepnsIsaionks.m meTogom 
cpahHeHHH, ornialto OH sonsiteH H03BOJIHTB 6LICTp0 H HageHuto BLISIBJIHTI, ace 
cynTecTseHnme paaJlHHnH napameTpos TonaHsa. AsHHaH pa6oTa smnosHeaa 
HCX0All H3 3THX nosoateHnii. Apyrue, HeCH0III3K0 °TRIP:MAO HpH6JIIIHieHHBIe 

perneHHH DTA sarkaqH yam esenaHm, =ITO moatao silgeTs B pa6oTax [1-3]. 
Bo mHorHx cariaEx npllmetteHHH parternmx gmaraTensmix yeTaHosolt 

Tpe6yeTcH, ‘pro6m ortH Hmena mnaHmansumil sec H mrhnimassHme ra6apHTHme 
pasmepm. TaitHm o6paaoM, B Haheerse HpnTeplleh xspaHTepHerrutH AsaraTenb-
Hog  HpHHHTLI sec II o6T.em ;ABHraTeru.Hoft yeraHositH. 

Bee H o6sem gsHraTensHoil yeTaHOBHH 3aBHCHT OT TeXHHHeCKHX Tpe6osanHil 

K Heft H nplimeHHemoro TOHJIHBa. 110H Texan-geeHrimll Tpe6osatmmH B saHHori 
pa6oTe nospasymehaioTcH HasHwieHne gsHraTeasHori yeTaHortma, ee 06IIHI3 THII 

(e BbITeCHIITe.ThHOCI HJIH C Typ6oHacocHori CIICTOMOil H011a,111 TOIIJIHBa), npHmeasie-
male HoHerpyHnHomme maTepHanm H meTogra npoHssoscTsa, nprtmermemme 

BO spew{ H3POTOBJIeHMI KOHCTpyHIIHH. BJIHHHHe npHmeHHemoro TOHJIHBa npoHs-
J1FleTCH rnaHamm o6pa3om ‘Tepes ero roar:Alpo THry H y):(e.TIMILIA sec. 

B HacTomneil pa6oTe noarreHm ypasneHHH, csaamsaloinue sec II o6beM 
ABHPaTe.III.HOH•  yeTaHOBKH C yAeadzalOil THPOR TOHJIHBa H ero ygeJILHISM BeCOM; 

HpeAHOTIaraeTCH, HTO TeXHIIHeCICHe Tpe60BaHHH K AsHraTeasHoil yeTaHosHe 
H3BeCTHII JIH JII060P0 OTAeJIBHOPO BHAa ee ITHMOHeHlIfl. PaCCMaTpHBaIOTCYI 

ABa OCHOBIIbIX BH,IIa nphmelleHHH paHeTnoil gshraTeasHoit yeraHoHHH: Ana 

palieT H B HaHeCTBe BCIIOMOraTeJIbHIAx ABHPaTeRell. 

EAJIJrnCTgLIECKHE PAKETM 

BasmacTmiecHne paHerm chyataT sax socTasHH nonesHoir HarpysItH x 3aTIaH- 

HOMY MOM' Ha3HarIeHHH. llpH COOTBeTCTBylOILIeli OHTILMaRbHOR TpaeKTOpHH 

noseTa paHeTm AocTuraemoe paCCTOHHHe noheTa Ho mecTs HasHaeHHH HBJIHeTCH 

IJIaBHLIM 06pa3OM CHOpOCTH palteTSI B HOHHe aRTHBHOPO plaCTKa 

TpaeKTOpHH HOJIeTa. B CBOIO oiepeAb CHOpOCTI3 palters' B KOHTIO aRTHBHOPO 

plaCTIta TpaeKTOpHH CBH3aHa (II0CpeACTBOM 011pegeneHIIBIX (HOTepL* CHOpOCTII) 

CO CHOpOCTLIO paKeTLI IIpH HOJIeTe no npHmongneftHoft TpaeitTopnri 6e3 gefiCTBIZIH 

Ha Hee CUJI THPOTeHHH H conpoTHsneHHH. IlocaesHHH cHopocTs, HHorga Hama-
saemaH HseansHori cHopocTsio, pasHa HRH agHoeryneH4aTok paxemi 

GTO 

AV -= C Pig d—m  = /jig In R, 	 (1) 

GBO 
rse R = GTO /GBO • 

IIOTepH CHOpOCTH npn HBHSKeHHH palteTLI HO TpaeKTOpHH HBAHIOTCH OTHO-

CHTeJIBHO He3aBHCHMLIMII OT HpliMeHHOMOPO TOHJIHBa, HO3TOMy B03M0HtHa ynpe-

nHeHlIall aaMeHa AaJIEHOCTH HOROTa paKeTIA B 3aBHCHMOCTEI OT ee Ha3HarleHHH 

COOTBeTCTBylOIHHM 3Ha‘leHHOM AV. 

Becoebie xapammepucmusu 

Haaasbnmfr sec cTyneHH palters' npHurtmaeTcH COCTOHIRKM H3 HORe3HOR 

MaPpy3HII (Ana MHOPOCTyHeHHaTOrl palteTLI OEM MOHIeT 61,1TB paBHa HatlaJILHOMy 

BeCy CJIKIDOIrkek cTyneHH), BeCa HOJIe3HOPO TOHJIIIBa Ha 6opTy npH haneTe H seca 
paHerHoit AsHraTeabHoli yeTaHOBICH B MOMeHT BLIK.T1lOHeH1151 paKeT111,IX ABHPaTe-

nat. Bee AsHraTensHort yeranosHH B MOMeHT BLIRJI104eHHH ABIlTaTeRefl MOHIeT 

110Apa3,1(0JIell Ha TpH TaaBEILI0 COCTaBITHIOIRIle:  
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1. Bee eherem, HenoepegerseHao r(111011MX Tilry (Gp). CIOAa BXOWIT KaMepa 

ABHPaTeJIH, Typ6OHaCOCHLIH arperaT (eC.IIH TaROBOCI HMeeTCH) H COOTBOTCTBylOKIHe 

TonnBBUble MaIHCTpaJIH H 	 ABFIPaTeJIH Jno6oro Ha3HaHeHHil 3TOT 

Bee HpHHIIMaeTCH Hp0H0pHHOHaJIBHEIM BeHIPIIIHe THTH 

	

Gp =KpP. 	 (2) 

2. Bee TOHJIHBHbIX 6anoh, arperaron Haggyrta H BbITeCHHTeJILHOIR clieTemm 

nosama TonmUBa (Gv). Clogs BX0):IHT TOHJIHBHBIe 6aHH, arperaTal Hassysa 6aHort 

H BLITeCHHTeabHOR eneTeMbI HOpkaHH TOUJIBBa. AJIH paHeTai nio6oro Ha3SarleHHA 

MOT Bee HpIIHHMaeTCH nponopl'HoHaarisim 06%emy TOHJIBBa 

	

Gv-=KAFTTP• 	 (3) 

3. Bee oeraasumx qaereil paserm (GM). BHmagaeT sec scex MeTaJIJIHHeCKHX 

gemnek, He sonlesnmil B nepsme Ase HaTeropmt, R, Hpome Toro, sec ocTaTHa 

TOHJIHBa, OCTaBDIerOCH B 6anax B momeHT smtalorienHH paiteTHiax gsriraTenefi. 
lip0H3BOHLHO HpHHHTO, HTO 3TOT BeC Hp0HOpIIII0HaJIell BeCy TOHJIHBa 

GM .---.KmGp. 

IIonaLlg HahansHmii sec cTyneHH paHeTu, chesosaTeamlo, panel' 

GTo = Gps+ Gp -F-KmGp-PKAFVP ±KPP =  GPL +GP + KMGP 

 +K AF 
vB 

+KP 
 --ro

„ 
LIT°. 	(5) 

Hs onpeseneHHH R [CM. ypaBIleHHe (1)] caegyer 

— 1 
Gp — 

R 
R  GTO, 

rje R = eAvIgP-• 
110ACTaBJIHSI YpaBHeHlle (6) B (5) H npeo6pasyH, Haxogam 

G 	4 	4 - v I K AF 	,,,.
p 
 P 

,,-- = A  — -,- ( I + ... m .-r  - )--ii. ,.•,--- • 

	

( 7) PL 

LTTO 	11 	 YB 	'TO 

ECRU onpeseseHm HasHatierate paitems ee THIr H TexHH4ecitHri ypoiseHs, 

TO MOSI(HO CHHTaTb BeJIHHHHEI HOHCTaHT Km, KAF, KP, P/GT0 n A V H3BeCTHEIM111) . 

CsesoHaTeabno, ypasneHHe (7) saeT ateHaempo 3aBHCHMOCTI?, T. e. OHO CBH-

nthaer meHtgy co6ofi seawall's' GTO, Pi  H VB gag paitemi saHnoro Tulsa npnme-

HeSHR. liem ssune sHarreHHe GpL/GT0, TeM Arnim napaMeTpbl paHens. 
06inaH xapaltTepHermta mHorocTyneHaaToil paHeTm ortperceaHeTcH }tax 

upolissegenHe arnouteHHil nosesnoll HarpysitH it Ha -gam:homy secy SaatAorl 

cTyneHH 
	

GTO == ( 

GPL) ( GPL ( GPL 

	

GPL 	
GT0 ,1 I \ GT 0 „./ II's, aro III .  • • • 

	 (8) 

 

IlpH npHmeneHHH nosygenamx ypasHennit npeatse scero Heo6xosHmo 
npessapHTeasHo assaTsca sHegeHHem AV Ana HallIJEIOn cTyneHH MHO rocTyneu-

-qaToit palteTm. . 

1) 3To gm:Lyn:kerma aacTosugero meroga 6mcrporo cparmerom napamerpos Toringsa cogep- - 

)KEIT 60.11b1MHICTBO ymporgeaxii H OrmIIIIent & OT TOMELOPO peraearor. XOTH g.7111 ISMOTHS rkeae-

max riaaaagermil gaartark” MOTOR aaer gocrarwiao roname 3arreamx, ogatuto a page cxygaea 
peayabrarm caegyer ITHHOHHTTa ocropommo. Haupamep: 

a) Ana palter c 6oxaramm ao60amm compormaaeartem mmeneaxe gxamerpa cryneax, 
o6ycaosnerme aameReaxem yxenaaoro Beca TOL:UMBEL, Momer ripasecrit x cyrgecraermomy 

x3merreamo AV, 6) max ournmanaume ycacomor pa6oTn giarrarenarrora ycraxoixor Oraaneaxe ra3a 

B xamepe cropamm, gm:weave aaggyaa 6axoa x T. g.) CHALH011 cremeam 3aartcar or ygear, 

aoro Beca TO11.1MBH, TO HeHbag HpHHIIMEITE, marrearim K0344KIIKeHT0B KAF, Kp H KM  IIOCTO-

J{HHMMR. 

(4) 

(6) 
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GPL 
Vp 	GTo  ( 

Gp

Vp 	Vp 

L) 

f/ 	

I 	GpL)II 

1 
(10) ,  
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06seauibte sapammepucmunu 

06130111HLIO xapaxTeplicnum panels' npu HpHmeHeHHH paannnHaix TOILIIHB 
moamo npesnononcHTensHo onpesenHTs nyTem cpasHeHHH nnom o67,emos TOMIH-
Ba; B paxeTax aasausoro Henenoro HaaHaTieHHH o61,em noneaHoR Harpymai 
RangeTea Hernmemmm, 'Tome Toro, o61.emr1 yanos paxem, TaxHx, sax xamepa 
AsHraTenri, B aHaHHTeasHoti CTeIIOHH oupeseamoTcH RoacTpysTopamli H TpysHo 
HossamTcH aHanHTHgeesomy onHcamino. 

Ha ypanuerrHR (6) H (7) cnegyeT 

GPL GPL 

VP 
_GTO 

 R-1 

	
(9) 

HHHOMEHM, qT0 y snyxczyneHgaToR paxem sec HOAWHOR HHITY311;HOP-
BOA eTylleHll paseH HaHanaHomy necy BTOPOR cTyneHn: 

TAO Vp sceR paseTm npescTannHeT co60R cymmy o6beMOB TonnHsa scex cTyne-
HeR paxem. 

BC110MOPATEJIMILIE PARETHME ABIll'ATEMAILIE YCTAHOBRIIJ 

Ho onpesenerano, sec Tonansa scuomoraTenamax gsHraTensimx yeTaHosox 
nechma man no cpasHeHmo c HaHanbHaim Becom paxem, Tax rITO npH pacxose 
TOHJIHBa ncnomoraTenbamm paseTHsrm smaraTenem sec paxem He npeTepnesaeT 
3ameTHoro H3M0HeHHH 11 nosTomy He soammaer cyrgecTsenHoro 113M8HOHHH 
B npnpankeHHH CHOPOCTH nocTynaTensHoro gitHateHHH. Hpsmepom aTOPO SoryT 
CHYHUITID pynesiile gsHraTenH gag yupasneHHA nononteHHem paxem no yrnam 
TaHrama, phIcsaHHH H xpeHa. HasHatieHHe gsHraTeammx ycTaHonox aToro 
THna onpesenHeTca senFrHHHoR THFH H npemeHem seRcTsrm HER senHHHHoR 
HOJIHOPO Hmnynhca THFH H seaHHHHoR camoR TAM. 

Becoebte xapanmepucnzunu 

Bec scnomOraTenmmx AsHraTenhumx ycTaHosox oupesenHercH shipance-
HHem, nos06Hanti shipaatemno saH onpeseneHHH Beca 6anancmHecsoil. paxem: 

Gs = Gp +K .  Gp+KAF 	 (11) 
• 	YB 

Tax sax sHaHeHHH P H Kr  He 3aBHCHT OT nplimermemoro TOILIIHBa, TO MOHCHO 
orpaHHHHTLca paccmcapefillem TOJILHO IaCTn cncTemm 

Gp  
Gs = Gr KmGp+ KAF — • 

VB 

Osuaxo 
IT  

Gp= P • 

HoscTanaHH yparmeHHe (12) B ypasHeHHe (13) H BLII[011HHB cooTBeTcTsynIIIHe 
Hpeo6pasosaHHa, noJly,HM 

KAF 1+Km + — 
Y13 

gem sumo ana'reHHe IT /Gs , TeM nyune xapaxTeplicTHRa scnomoraTenLHoil 
paxeTHoR gsHraTenLHoll yeTaHosxH. 

06zeatraite xapaninepucmusu 

CHOBa B sanecTse OCEOBHOL xapaxTepHcTHHH npHHHmaeTcH oft,em TonaHsa 

/T 

	

Vp= 	E, 	 (15) 
vs'1VB 

H 

	

T/— 	1YB• 

	

T 	p 	 (16) 

ILPHMENA 

Ansi HaniocTpagrui npHmeHernaH ypasHenHR, nonyHemmx B npesmAYroXx 
passenax, cpasHmm ninamenenHe TO111111B B paxeTHoR AsHraTenbuott yeTasosse, 
Imes:awl cnegylonkHe HapameTpm: 

KAF.= 16,0, 

Kp= 0,01, 

KM  = 0,03. 

3Ta smilraTemaraH yczaHosxa nocTasneHa Ha O1HOCTYlleHtlaT0i1 
=mutat paseTe, HmelorseR 

AV= 6000, 

= 1,5. 
GTO 

HO OTHOCHTOJIbHO HH3HOMY 3Ha'IBH1110 KAF MOHCHO YeTaHOBEITL, 	sawn& 
gsHraTenh o6opy7osan HaCOCHog cEcTemoil nosaHH. HO CBOHM /caHHISM gsHra-
TeJILHY10 ycTariossy MOHMO nprimeHHTL Ha osHOcTyneHHaTog 6aJInHCTH'IeCRoR 
paseTe cpesHeR sanmocTH HJIH, BO3M0H010, Ha ROHe'IHOH CTYHOHH nocmHqe-
csoii paseTu. 

Ho ypasHenHAm (7) H (9) MOHCHO 11071r1HTI3 napameTpm s.1111 HOCTPOWIHS1 
cooTBeTcTBeHHo spHsmx, npescTasneHamc Ha (1)Hr. 1 H 2. Bum sHaneraul 
H vs  3a)aHII safl nio6mx TOHRHB, TO no BTHM rpae:pHxam MOKHO onpesennTr, 
xapasTepHeTram TonaHsa, supaacernme Hepea seca H o6semBi. 

B xaHecTne nplimepa cpasuHsaloTcH cnegylonme TonaHsa: 

P1 	VB 	GPL/GTO 	GPL/Vp 

329 	790 	0,093 	 90 

231 	1700 	0,016 	 29 

291 	1210 	0,064 	 88 

IlpHmeHernme 3aarieram ygenhnoR THrn 1113.11/110Tell TeopeTnHecxlimH °ram-
mansHmmH sHasieHHHmH npH pasnosecHom nporecce cropaHHH H pacmHpenHa 
uposysTos cropaHHH; sannenHe ragas xamepe cropaHrm pasHo 70 ama H B 

XWAHOM ce'IeHHH conna'sanaeHme COOTBeTCTHYeT aTmoccDepamm YCEOBHBM Ha ypos-
He mopH. XOTH gsHraTens cTynenH paxem, HaH6onee seponTHo, He 6y7er pa6o-
Tam npn gasneHHH ra3a B xamepe croparam 70 ama H B oxppitalorgeti cpese 
Ha yposHe mopH, a cxopee 6yseT pa6oTaTs npH spyrra AasneHnHx B xamepe 

(13) 

IT  
Gs =  (14) 

Tonamo 

TH,apa3Ha—neaTa6opaa (N 21-14—B5H9) 
(12) 	 ilFITEICT)TOplICTIal 6poM (BrF5)— MUM 	 

	

meTpwriarli gllmenurrippantE . . . 	 
tlemipexomacb a3oTa—rmapanta 

(N204—N21-14) 	  
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*.> 

to 

0,20 

O 

C,3 

0,10 

co 

0 

1120 

• 96 

• 800 

tt:)4'  
'C 

• 

640 

;;32-  

.o 

• 320 

• 160 

0 

n r. 1. BanzHcutriecKaR paxeTa, xpinepllift — sec (ppEraTeab c HacocHoit 
CHCTeMOil noAatna). 

2.axmaaLie sempumbi: 417=6000 At/cex; Kly1=-0,03; /CAF16,0 x21.40; 	, 0 1; 
P/GT0=1. , 5. 

{13 n r. 2. BanancnnecRast paKeTa, mpareplli — oftem (BaraTernb c aacocmorg 
cacTemoll maw*. 

aaAarmbie Benknuaina: AV=6 000 micex; Km=0 , 0 3; KAF=1 6 , 0 7c2/.41 3 ; Kp=0 > 0 1; 

P/GTO =i 5  

Yde17611611% eec 
M017,17U130,K2/Ni 3  

2560 A 

PIPP/709, 
640 320 

160 

1280 

960 110 

ril 
200 
	

300 	 400 
Mamma mnea,cen 

r 

Wenanolu 
monnuea,lczpvi 3  
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ti 

ti 

200 
	

Z50 	300 	350 	400 
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cropaHlisr H Ha paaHmx HucoTax, TeM He meHee gag cpaHHHTear.Hoft oaeHHH xapa-
RTOPHCTIIIC TOMIEB MO}HHO 6paTa aim:mama ygeaamoii THrH, noayaeHHaie THIIHM 

o6paaoM. 
0.10BIHA110, TITO HaCTOHICIliti MeT0A He upmroxkemanfl oupegeaeHHH adicTHHTerth-

MAX xapawreplicTax gaaraTeammix ycTamoBoa. MeToA npmrogem g7131 6LicTpoit 
HpeasapHTeasHoil cpaHHHTeasHoft ogeHHH xapaHTepEcTHH TOIMEB. 

IlorimeabHo pacemoTpeTs HecHoamco HpHmepoa HpHmeHeHHa paHermax 
amraTeadi. 

1. TaHTHHecHfie 6aa3HcTinecHne paHeTbi. IlpH He6oaLmom pagwyce /keit-

CTBHSI TaHTHcecHne paHena moryT HMeTB maaoe HpHpaigeane cHopocTH H Buco-
Hoe HaaaasHoe ycHopeHHe 

AV = 1500, 

= 3 0
• GTO  

IlpHmeneHHe nrrecHHTeasHoil cHcTemfa Hoaarm TonaHHa H o6ecnegeHHe 
HocTaroaHort HPOTIHOCTH HoucTpyHHHH moryT npratecTH K amcoHomy aHaae- 
HMO KAF: 

KAF = 160, 

Kp = 0,01, 
KM  = 0,03. 

Becomae H oftemmle xapaHrepHeTHHH DTIIX paHeT HpuseaeHra Ha {intr. 3 H 4. 
2. CTapTOBI,Ifi afmrareab C BbITeCHHTeabHOR ClICTeMOril 110gaTIII Tonassa• 

IlepaaH cTyHeHb paHerm c 6oamaktm pagHycom geficTaaa Aoaama }mem 

AV = 3000, 

P. 
 = 1,5 

GTO 

H TOHJIHBHEle 6BISH 	OTHOCHTKILHO BLICOYJIX Aaanaffiff Hogaml (XOTH H He Ta- 
lmo Tameame, Kaa xpa TamTriecamx paReT) 

KAF = 80, 

Kp = 0,01, 

KM= 0,03. 

BecoHme H oftemm,ae IcapaHTeplicTHHH DTHX cTapTomilx gimraTeaeit upea-
cTaHaeHm Ha ("par. 5 H 6. 

Hert TonaHrm, npeaHaaHaaeHmail, B03M0H{110, A.7111 Tex ate Heaeil, TITO H cTapTomaizi 
gartraTeal, C aurecHHTeasHort cHeremort noaaart TonaHaa, aoaatea o6ecnegHTB 

3. AmiraTenb C HacocHoil noaaneil Tonausa. AsHraTear. C HacocHoft rroga-

AV = 3000, 

P  
= 1,5. GTO 

H113Hoe gaHaeHHe HaggyHa B TOIIaHBHbIX 6aHax HpHBOXHT mmaaomy ama-
'10113110 KAF: 

KAF = 16, 

Kp = 0,01, 
Km = 0,03. 

BecoBMe H 06%m-fan TapawrepacTmam aToro BapaamTa npegcTamemm 
ma Orr. 7 H 8. 

500 

450 500 
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1 

0 	 114E4 

r, Ardirrom 

AMELTil 

wrovisum.... 

mY01171,177,1111cX3 	4 VIA 

MOEN 

IIMMAIMI 

, 
2560 dim 

250 300 350 400 450 500 
Ydenbnafi mRea,ceic 

(1),,cnir. 4. BaaaRcvmecRaR paReTa, xpaTepzit — o61,em (Rana& paaRyc 
CTB1111, TARTY:1.100HW', geRraTeaLaaR yeTaRoaRa C BLITeCEUITeJILHOti cacTemort 

rtogamt). 
3agamme 	 AV=1500 at/cex; Ifm=0 , 0 3; KAF.--1. 60 nz/x3; Kp=0 ,0 1; 

GTO=3  ° • 

Al 720 

640 

560 

pt 4 8 , 

O 
400 

a 3200 
x 

2 240 

C 1600 

800 

0 
200 

'0,71 

4.3 0,6 

0,5 

0,4 

ca 0,30 

a 
ea 

0,2 

a 0,10 

0 
O 

290 

200 	250 	300 	350 	400 

Menbrias mliza,cetc 
(1) H r. 3. BaamacTiriecRaR paxeTa, RpRTepaii — Bee (Ramat paanyc 
ERR, TannviecRaa, ReRraTeabEaR yeTaRoaRa C BLITeCHRT0.13,HOEI CHATek1011 

noRasa). 
3agamitae Ramiste: AV=1 0 0 at/cex; Km=0 , 0 3; KAF=1 6 0 xabsta; Kp=0 ,0 ; 

P/GTO=3, ° • 

f60 

z60 

a 

a 

0 280 

 ■ I 

Y3emn6tt.:1 eec 
mon.suea,frce/Al 3  

-.......'' 

960  1280 .,,,, 
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1920 //
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1280 
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I
,320 All 

Fr  r 
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500 

Yam brias mfiza,cex 

Yeelibtiblu eec 
monnuea, se/s1 3  

2240 

1920 

1600 111 
Pr" 	

1280 

960 

640 

320 
160 

? 

a 0,50 

o. 
k. 

0,40 

k 0,30  

ea 

0,20 

oqi 

0,10 

0 

300 	 400 
	

000 

Yaellbtlan MROCI, cex • 

41:1 n r. 5. BaaaacTagecRaR paReTa, RpRrepnik — Bee (cTapToamil RaRraTear. 
c BbrreCHHTflabH0f1 CHCTeM04 noaaTa). 

3aAareman gataname: AV=30001aVeex; —AF=80 IC2/.41.3; iip=0 ,0 I ; Km=0,0 3; P/GTO=1  • • 

CD a r. 6. BanalimsecRan paReTa, RpRrepRit — o6T,em (cTapTomail ginTraTens 
C BLITeCHliTeabHOR cacTemoil nogaqu). 

	

--AF=-- 	; .3aAamirae Amiable: AV=300 0 AtIcex; 	WI 	3  Kp=0,01; KM=0,0 3; P/GT0=1. , 5 
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500 

320 
160 
640 

1280 
2560 

Y8enonmis eec 
monnuea,Ice/A4 3  

200 	300 	400 

Y06'1701011 mRza,cex 

0,50 

C.1 

Z.> 0,40 

,Z1 

0,30 

o,4  0,20 mt  

5 410 
CZ 

0 

.01) 11 1'. 7. Baanmenmeemafi paxera, ItinerePlit — Bee (AearaTear, C BaeocRoft 
atexemoil noaava). 

3ailamme Aairame: AV=300 0 Aticex; Km=0 , 0 3; Kp =0,01; Kp =16 ica/At3 ; P/GT0=1  ' 5  • 

300 	400 

04/1bHOR meea,cex 

ID a r. 8. BaaaneTzgeman pmen, mpineplift — o67,ext OparaTenb c eacocaoft 
cucTemort uogasa). 

3miamitie Amiable: AV=30 00 micex; Km=0 , 0 3; KAF=1 6 xs/m3; Kp=0 , 0 1; P/GT-6=1 , 5 . 

500 

3200 

2 2900 

uz, 

/60 

01 
80 

x 

cz, 
200 

Yde 
mannuea,K21,vr 3  Rbliblri sec 

2560 

2240A. 4 1920 
.41 

irra .- 1600 

Al IPIP III 1  92  68  Lid111111111 
640 

320 

160 

316 	 Bbi6op mon.cue 

4. ABHrarenb BepxHeft cryneHH C BIATBCHBTeBbli0flcucremoii nogaqH TOMIH-
Ba. ABnrarens C BurecHHTelnaoit clicremok noicaqH TOMB1133, ycranoBneHmil 
Ha Bropoil crynenx 6annlicrlinecitoI1 paHerm C 60BbBIBM pannycom AeficrBrui, 
nonaten o6ecneqHm 

AV= 4500, 

1,5 
s-rTO 

II mem HecHoniato meubniee gaBnenHe B TOHJIHBHLIX 6altax, qem y craproBoro 
gmtrarenn c BLITOCHHTBBLIIOCI cHcremoii nonaqn T0UJIHBa. HOHMHBEHO8 nanneHne 
ra3a B Hamepe cropaHnn H mcoHan creneith pacmllpenHie, o6ycnoBneHme 
BbICOTHMMH yCHOBBSIMH pa6orm paxerHoro gartrarenn, Bla31IBBIOT nommeHHe 
Beca nBurarenH: 

KAF = 40, 

Kp --.- 0,015, 

Km= 0,03. 

BecoBan xapaHrepncrinta Ann nalmoro npllmepa npencraBnena Ha dimr. 9. 
5. ArtyxeTyneErsaTaa paHera c‘gallrarenamn, nmeiorgnmil mrecHHTenbabie 

cHcrembi nonann rouniaBa. gByxcrynerrqaTaa paHera, cocroninan B3 craproBort 
nBrtrareaLHort yeTHHOBI{B C mrecHirrenhnoia cncremoil nonatat ronanBa B gmt-
rareasHoit yeTaHOBHH Bepxneft cryneral C BISTOCHBTOBBHOCI clicremoit Honaina 
rorunaBa, 'amen o6Ite .e npHpalnenne cHopocTH AV = 7500 H moncer cayHurra 
B HaaecrBe menutoHritnewranbHoii 6annHcrusecHo6I 

Become H o6lemme xapaitrepHcrIntH B 3TOM cnyqae npencraBneHLI Ha 
cI)Hr. 10 H 11. 

6. Bcnomorarenbeme paiterame p1BHrarenbusie ycranomta. Ha cl'Hr. 12 
npencraBneHo rpaqurqecHoe H3o6panceulle nammx, Buqlicneramx IIo ypame-
H1110 (14) H npencraBzunonTx Become xaparrepncrintH 4CHCTBMBI HOHHOPO 
Hmny.raca*. YpasHeHHe, Bmpantalornee o&Lemme xapaHreplicTHHH .cHcremii, 
nocraronHo npocro B ne Tpe6yeT rpacjniqecHoro npencraBneHHH. 

AllanH3 xapaHreprtcrint, npencraBnemrEsx Ha danr. 1- 12, noltamBaer, 
'ITO BBITHHHe nameHeratii yneraHoil WITH (onpenennercn HaHTIOHOM nHHHH na rpa-
clurite) H ygenLHoro Beca Tom -lima (onpenennercH paccronimem mencny HIIHIEJIMH) 
Ha xapaHrepHoTHHH paxeTM B CHBLHOR crenemt 3aBHCHT OT HpHrepHn cpanHeHHH 
xapaHrepHcrnic (Bee Hart o6aea) H oco6eHHo OT mina npHmeHnemsix paHer. 
gaff nonrBepncnemin aroro uonomenHH H 6onbureil Haniocrparknll upHmeHeHHH 
naHnoro MeT0,43 Hluae cpaBHHBalorcn xapaHreplicTHHH HeCHOHLHHIC THIEHTIFILIX 
TOIInBB g.TIR BCex ynomn-Hymix mine BHBOB HeneBoro Ha3Haqemin. 

PaccmarpHBaelme Tonalisa 1113HBIOTCH BLICOHOHNLIDIIHRIBEE: 

pi YB 
tlempexoincel. aaoxa — mapanta (N204 —N2H4) 291 1210 
HaTrupTopfienea 6pom (BrF5)— meenmimeTpagmail 1 BMeTBnrappa3aa 231 1700 
Ilepezmea Bomapoaa — nemTa6opam (H202 —B5H9) 312 995 
nagpanta — neaTa6opaa (N 2H4—B5H9) 329 790 
HmTmcDxopmexra 6pom 	netera6opaa (BrF 5—B5H9) 246 1985 
Tpex43Topmumii xaop — rmapamm (C1F 3—N2H4) 292 1490 
H cpaBnuBarorcH C HH3HORMIBIHIEMH TOIL1IHBaMB: 

HRC30p0H (00— yT3eB0,710p01H0e ropamee RP 300 1020 
macaopog — mogopog (0 2—H2) 391 290 

Become xapaHrepHcrHHH palter upH npmeHenHH paanHqHmx TOILIMB 
o6o6rnem B Ta6n. 1, o6u'emme — B ra6n. 2. XapaHreplicTEHH mpanteHm 
B nponeHrax; 3a 100% B Hancnom caynae npirmaro artageHHe OTHOCHTBELHa 
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Wentoraft ourza,ceic CD a r. 11. AsyxcryneagaTtur 6an.lmcnigecxasi paaeTa, xpinepHil— 06.aem 
(gmtraTensaax yciraHoma C BurecHaTeammum cncTemamu rmaq10, 

3aHaHkrue Harnme. IlepHaH vryneim: AV= 3000 micex; Km-=0,03; KAF=80 x12/.K3; 
Kp=0 ,0 5; P/Gr0=1 , 5. 

BTopaH eTyuems: AV=4500 m/Ce7c; Km=0 ,0 3; 1'AF=40 =MO; Kirv=0,0 I 5 

431  a r. 9. BammcnnecKag paReTa, xpinepRik — Bec 040RraTena sepaaeff cvEremit 
c IMITeCHEITUMHOR cricTemort nogam0. 

7il3aga1212ue Halftime: AV=4500 .4s/coc; KAF= 40  wab8.3 ; K-M=0,03; Kp=0,015;P/GT0=1,5 •  

P/GT0=1,5 . 
0,2 

0 
200 	300 	 400 

	
500 

Yeenbitas miza,cen 

(I)H r. 10. gayxcutrermaTaR 6ammcnnecioR paKeTa, Kramemlift — Bee 
(maaraTenhaaH ycraaoma C cbrrecruneaBaramm clicxemamt uogaa.a). 

3aHatmile HaHHL.Te. ilepaan cTynerth: AV=3000 Aticex; K.m=0 , 03; KAF=80 xe/m3; 
Kp=0,01 ;P/GT0=1 	BT o pan eTyneHb: AV=4 50 0 Asic ex; Klt=0,03; KA F=40 xe/.40;. 

Kp.---0,01 5 ; P/GT0=1,5. 
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322 	 Bbs6op monnue 

nonemoct narpyann HRH nonnoro MailyaLca TOHJIH133 nempexonncs nom — 
ngpasan (N204 —N2H4). HpH Tanom cnoco6e cpasnerum xapanTepncTruc pasnmx 

Tonans OTReTAHBO BRAM) BJMEHHe snga Haase-imam! panena. 
MORMO npnsecTn Epaimme caynan. 
1. TOHJIHBO ICHCROpOR — BOROpOR (02—H2) MieeT cammii .  HUT-MR 

ygenbnwit sec Ha cpasnnsaemmx TOHJIHB. ECJIH B nanecTse npirreplin 6epeTcm 
sec, TO ono nmeeT 184%-Hoe oTnomenne npi AV = 6000 H npn nplimeneann 
B gsnraTene c nacocnoit cncTemoil nogann. Ann aToro caries ,' npnmenennn, 
HO C o6aeMoM B namecTne xpETepna ono HmeeT inns 47%-noe omontenne. 
Hpnmenenne aToro Tonansa B TanTnnecnnx paneTax o6ecnennsaeT MIME. 100%-Hoe 
OTHOMeMle game npn ncuonbaosannn seca B RanecTse RpnTepnn. 

2. TOHRHBO IDIT4TOpHCT13111 6pOM — newra6opan (BrF 5 —B5H9), nmexagee 
HaH60.11MMIR ygenrommit sec H3 cpasansaemax TOHJMB, limeeT 132% -Hoe OTHO-
mealie npn npnmenennn B TanTnnecnnx paneTax H mans 86% -Hoe ornomenne 
npn npnmenennn B gnyxczynennamix paneTax (o6a omoinerain nonymenm npn 
IICHORL30133111111 B nanecTse EpTrreplln o6mma). 

BbIBOJABI 

HpegcTasnemmie ypasnennn (7, 8, 9 II 10 ;Tan 6anancTnnecnnx paneT; 
14 H 16 Ann scnomoraTensmax paneTniax YCTaHOBOK) HO3BORMOT Hp0H3BeCTH 
6mcTpoe cpasnenne xapanrepncTrut pasannmix TOHRIM npn EX npnmenennn 
B paneTmax genraTemsurax yeTanosnax. 

XapanTepncuum ToTurns, Han nonasamo B npnsegemmix npnmepax, B C11111,- 

11011 crenerm 33.BHCHT OT THIM. RBIll'aTeJILHOCI yeTaHOBICH H ee nasnanenna. 1103T0- 
my npn ECHOJI1330BaHHH npnsegenumx ypasnennift neo6xognmo XOTH 6ra npn-
6anntenmo onpegennrb THE npnmennemoia gsnraTeamlorti yeTanositn. 

Hpn npnmenennn TOMIHB B 6anancTlinecnux paneTax naananenne ;mire-
TenLnoft yeTaHOBIM gOIDEHO 61,1Tb onpegeneno sagannum npn6nnanTenianam 
npnpankennem ngeanLnoit cnopocim AV H manansumm oTnomennem TRIM K secy 
P/GTo. Bee gsnraTenbnolt ycTanosnn B momenT smnammennn genraTemeil gonmen 
61sTs onpegenen Tamura IcoaNiannenTamn Ran: 

KAF — npn6ananTembruat sec 6anos H cncTemm naggysa, npnxogninnticn 
Ha egnanny o6sema TOHJIHBa. BeRFIRHH3 KAF 3aBHCHT B CHAIM014 creneEnT OT gen- 
awing B 6anax, noncrpynnnorramx maTepnanos, rasa, npnmennemoro gaff 
naggysa 6aKOB H T. R. 

Kp — npn6ansnTeammit sec gsnraTenn, npnxognigniicn na egnanny num. 
Beannuna Kr  salmon,  B CHJILHOR cTenenn OT gasnennn rasa B naMepe croparrlin, 
cTenenn pacranpernin comma, num Typ6onacocnoro arperaTa (ecan OH npnme-
HFIeTC.11), KOHCTpy1411HOHHLIX maTepnanon II T. g. 

KM upn6Jin3Tureamnat sec scnomoraTensmax yanos II arperaTos, smpa-
;Henna& Ran e:pynnipan OT Ben Tonnnsa Ha 6opTy panem. 

Bum 3TH 1{0344HIMeHTIS onpegexema Ann 6anancTnnecnnx paneT, TO TOE-
JIEBa cpasansaionn nocpegcTsom seanninm Roam: wit narpyann, oTneceinloii 
K rtananTATomy secy.  Han K o6beMy TOHJIHBa. 

ARSI scnomoraTensmax panennax gsnraTenlarmx yeTanoson neo6xognmo 
oupegennTs mum KM H KAF. Tonnnsa cpasynasaxacn nocpegcTsom seannnyul 
HOREMPO nmnyaLca, OTHeCeHHOPO K Ha-gam:away Becy paneTnoil yeTaHOBlikl 
HRH K o6semy Tonansa. 

Hpn npnmenennn masegennux ypanneTnlit npegnonaranocs, RTO anamennn 
AV, P/Gro, KAF, Kp H KM He 3313HCHT OT Tonansa, npnmennemoro B gsnraTenh-
Holt ycTanosne. CaME nte Tonansa xapanTepnsponn TOJIMM snagemmam 
ygensnoro Beca .17 B  H ygensnoit TEM P1. 

HpegcTasnennue ypasuelinn ynporgenm 3a crieT nonnatennn TORHOCTH 

H He MIRIORalOT TaKEX 133/KHISX XapaliTelDICTHIC TOMMBa, Ran CTOHMOCT13, 

arpeccnsnocTs no ornonremno K maTepnanam, xpannmocTs, csoticTsa c TORKH 

Cpaenumenbubie xapaxmepucmuxu ebscononunaupsx monAue 	 323 

speann Tennonepegann H T. A. Ognano DAMMIO nonaraTs, 'TO ORE npnrognm 
;pin nposegenna npegsapnTeahnoti or einar TOHREB B senntnniax IIx noTennnam, 

 max sosmonalocTelt npn npmmenennn B paneTax. 

JIHTEPATYPA 

1, Henderson C. B., Bowen J. S., Jr., R umbel K. E., Theoretical Perfor-
mance of Selected Propellant Systems: Effect of Propellant Density on Rocket Per-
formance, Atlantic Res. Corp. Rep., Jan. 1960 (cespevao). 

2, Weinland C. E., Evaluation of Propellant Density and Specific Impulse, Naval 
Ordnance Rep. M. 6522, April 17, 1959 (cewpenao). 

3. Friedman J., Kanarek I. A., Evaluation of the Relative Importance of Spe-
cific Thrust and Propellant • Density for Rocket-Boosted Missiles, North American 
Aviation Rep. b8. AL-986, Jan. 20, 1950. 
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liccnemoBC1H e 11:13oopyri H blX HaCOCOB 

Xing pa KeTH bpc ABM rarenek 

aa.auomm 

B pa6oTe RanaraloTca peaynsTana accaegoaanaz cTpyfiamx aacocos }tax Boamonanax 
ocaommax TOIInaBIILIX aacocos gna paaeramx gaaraTeneft. CTpyilame aacocla npaanexanyr 
Baamaame }mom-toil cTeneamo nageamocTa pafiona, nocaoninty B HBX OTCyTCTBylOT gamay-
u{neca nacTn. B pa6oTe yaamaBaeTca Ha TO, RTO a3BecTnme TRIM cTpyitaux aacocos fleabag 
Bp1IMOHISTE. gag TIOABAII TOanasa B paKeTaux gBaraTenax, Tait }talc DTH nacocra ae moryT o5ecne-
4111% gOCTEITO4H0 amcomoe gaaneame nogasa KOM.11011efITOB. 3TOT HelkOCTBTOR yeTpaaen B }Emc-
ee aoaoro Tana, aaaaaaaoro num eaaocmpyarcum Hacocom. IlpasogaTca pe3yabTana ECIIbM-
TaRK 	3Toro poga, aaraeTaaagero Bogy npa nomoinn Bo3gyxa; npa HCBEESTBITHHIC 

aerate Ira maxoge }a3 nacoca gocTaraao swam: ,I 46 amu. Ogaaao upa ATOM ygeasaraft pac-
xog raga') 5Bia serum. Pa3pa5oTaaa Teopaa ra3ocTpyilarax }Iacocca, a Tamice amaegeam ypaa-
Henan ygenBaoro pacxoga pa5o4ero raaa B 38.BHCIIMOCUTI OT BBAWSEIBLI npapankearm gaBne-
Min nogaaa Tonnaaa, gasaerma pa6o4ero ra3a, cronicTa nogasaemoro TonaaBa a pa6o4ero 
raaa a noTeph. 11paBoginca onacarnie gononameammax 3acnepameaToB, aoTopme noaama- 
BaIOT, 'ITO MOBWO TIOJTTIIITb gOCT£ITORHO maame noTepa. 3TO 1103BOJIIIT npaaTaaecaa pa3IIHTb 
cacTemm nogaan Tormaat, acnonsa5nonnte ra3ocTpyilame nacocra. Yawn:man:I pacxog pafionero 
rasa 6ygeT IIpR aTom B 2-4 pa3a 6onlane, 4eM B cnyaae npameaeaxa Typ6onacocaofi cacTemm 
nogaam, no ace Ifte 6ygeT HaXOATITBCH B npegenax 2-5%. Ornicana TamIce cxema raaocTpyfi-
aoro nacoca c gomaraaaem pa5o4ero ra3a B Hamepe cropaaaa. Hacoc aToro Tana He mama-
Baer noTepb ygeaBaoil Tara ganraTean, °guano ero npamerreaae orpannaeno TonaaBama 
c BNBIOni Aasneagem napos. 

OBO3HAITEHItil 

ci 	— ygenhHafi TennoemHoeTa nill,IIOCTEL; 
Cp 	— mensHaff TemmemicocTb pa6o4ero rasa; 
F 	= (m d  m b)Imi  — °renew, nepenycHa; 
GB, GK, Gp— HoacDitHgneErrm pacxoga raaa, onpegennemme ypaHHeHaem (A. 24); 
K = K rK2K 3K,1 K d — H0344AHHeHT BOCCTaHOBIleHHH HoarriecTsa HBEDKeHHH; 

Kr — HoacHnigneHT BOCCTaHOB.11eHHH CHOpOCTH B OCHOBHOM 'Gonne; 
K2 — HoadmInignenT HoceTaHoHneHnn HonHgecTsa gBEINieH1151 B cmecnTene; 
K3 — HODOMAFfeHT BOCCTaHOBJleHHH maccm B cenapaTope; 
K4 — H0344HHHOHT BOCCTaHOBHOHHH CHOpOCTH B cenapaTope; 
Kb — H. H. A. HcnomoraTenbHoro nruHewropa; 
Kd — x. u. g. gacjapyaopa; 
K7, — K. II. J. HUIAKOCTHOTO contra; 

nib — ceHyllgirmil pacxog pa6o4eft HCHAHOCTH BO HcnomoraTeaLHom HinEeHTope; 
and — cexyagumft pacxog HiHAKOCTH HO marllczpann HarHeTaHHH; 
mg  — ceRywumaii pacxog pa6wiero ra3a; 
mz  — ceHyngnani pacxog pa6orien HZHAKOCTIE; 

I) To ecTy. Becosofi (Naccomaii) pacxog ra3a, °Trim:min& K eau: mine Becoaoro (mac-
cosoro) pacaoAa nogamemoit auukuocru.— Hpux. pea. 

m„ — cexyagmaii pacxog 4epe3 HMAHOCTHOe conno; 
— eeHyngnmia pacxog HeacmHaemoii HCHAHOCT14; 

m„ — ceHyllginal pacxog naps HUTAKOCTH; 
M — monexyagpatail sec pa6o4ero ra3a; 
pd  — gaHneHlle HCHAROCTH, IIOJasaeMo B gsnraTenb; 
pg  — gaHneHne pa6a4ero raaa; 
• — gasneHne Ha Hxoge B emecnTeaL; 
pn  — ,gasnemate Ha nxoje B OCHOBFI0e conno; 
p. — gunnel:rue scacmearma; 
Ap gg  — ilepenaA uanaermia B raaoreaepaTope; 
R — yaHsepcanbHaH ra3oHaH nocToniman; 
Td — TemnepaTypa HcHAKOCTH, noJaBaeMoi B gintraTenb; 
Tn, — TemuepaTypa Ha Hmxoge 113 cMeCHTeaa; 
Tn  — TemnepaTypa gsyxcDasHoit cmecH Ha Hxoge B ocnonnoe conno; 
vi  — H3aHrponlraecHan eHopocTs Ha BEIX0Ae 113 gsyxcba3Hor0 conga; 
v2 — citopocm ruaxoge Ha OCHOBHOTO conna; 

e — HHOTHOCTI. HiHAKOCTH. 

BBEAEHHE 

Yaw nepume uccaeuouareau B o6naem paHeTnoti TeXIIHRH Haman, RTO 
cnegyeT upumerrarb aerune H ae:pcilleurnensie nacocra gaff Hogaml HomnoHeaTos 
TOMIHBa B miturtocrinaii pauernmit ueurarear, nyrem COMIEHeHHH geyx neurpo-
6eunma nacocoe, IIO ounomy gaff Kaacuoro Romnonenra, c raaosoil Typ6uaoft. 
3Ta HoEcTpyHnun (Typ6onacocEi arperaT) °Hammel, enoco6Hon HarHeTaTh 
HafgHHe KOMHOHeHTLI TOIIJIHBa up! 6oamunx ceuyagarax pacxouaxi) H uaeaellzax 
nogarrn c ucnoJthaoaannem upu aTOM OTHOCHTeHLHO manoro uoarmecrea raaa 
gun npnaoga. .B Hamm:  nee HpemH Typ6oHacocHme arperaTm HBAHIOTCH eunn-
cruenniam runamu nacocinsx arperarou, nianmenuemba uan nogagu Romnorten-
TOB TOILITHBa B Hamepy eropaHHH paxemoro ganraTeam. 

°Alnico Typ6oHacommift arperaT ycnonameT HOHCTpyliHMO paHemoro gsHra-
Te7111, T. K. npn ATOM B03HHHalOT n• o6nemm HOWEIHHHHHOB, ynnomeHnil, manmx 
uonycHos, uanoca H cumin. gro6E1 na6eacara yuaaannux ycaoamelluil, xiacTo 
npumerunorca BMTOCHHTeHLHIde CHCTeMM nouarut KOMHOHeHTOB TOLUMBa, 
HpHBOgHT K yunHenenino TOMB/BEM% 6aKOB. Tpermna nyrem nouagn HOMHOHell-
TOB TOILITHBa, HOTOpLIA unorua upeAaaraerca, HB.H.HeTCH upnmenenne crpyrimAx 
HaCOCOB. XOTH eTpyiiHme Hacocm npegHononumensHo Tpe6yloT Ha npnHog 6onL-
luero pacxoga ra3a, =ma Typ6oHacocHme arperana, npuMeueuue cTpyiinux 
nacocon H3-3a OTCyTCTBHH epan(alournxcu .qacreii 06'LeAHHHII0 6m upocToTy 
BLITeCHHTeHLH011 cucrenru nouaqu Tonanua C ucnoamosanuem 6onee aerunx 
TOLUMBHMX 6aKOB. 

B COOTBeTCTBHH C 3THM neuoropme nccuegoBarean [1-3] HerTIEJIH en0006m 
npHmeHeHnH cipyinimx HacocoB gag paHeTamx gmmaTeneff. HacTocnnaH 
pa6oTa HsaaraeT pe3ynaTarm nocneganx 3HcnepHmeHTos B 3Toil o6nacTH, 6onee 
nogpo6no Hanontennmx B coo6ineHHH [41. 

OB3OP 

Hmorcesmop jarcuO0apoa 

EJHHCTBeHHNM TIOAXOXIBRIIM THIIOM crpyilnoro Hacoca, HpHTOAHEIM jJiB 
HpHmeHeHun B paHeTraax ueurareaux, HBHHeTCH Uli3iCe/CM0p, H306peTeHmait 
B 1858 r. reruns AHtinbcDapAom H uplimemaerardica B ita,qecree Hacoca uaa ram- 

B aacToancert pa6oTe ceayagamma pacxogamn namaBaroTcm Becomae (Macconaxe) 

ceayEigume pacxogm Mit,BROCTII MTH ra3a. OHH o6oaaarialorca m (c gonoarorreaLaum HaAeR-
coni). Maccoame ceicyagnme pacxogm 4aarypappoT B pacqemmx ctopmynax, a Becomze 
• amcnemmax upamepax.— Hpu.m. pea. 
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326 	 E. Ifortempyxquu panernmvx oeueamenea 

Rea napomax KOTHOB paHHBX napousix HOROMOTHBOB. Ha (Dar. 1 npe)cTaonea 
aepTeat rmatexTopa ,Ikm11:134 3aPga, ouficamie xoToporo xaerca B pa6oTe [5]. 
IIpa pa6oTe mmenropa nap TeaeT gepea comic a H C 6o.umnoft coopocTmo nocTy-
naeT B cmecirrenumo Tpy6y 6. HanieTaemaa Bona nocTynaeT mune B oleos-
Tensayio T.py6y 6 H ycoopaeTca Eapom, upu BTOM nap nougeucupyeTca B BOBy. 
;1w-fee Bona nocTynaer B xruM3y3op 8, me cxopocTuoii nanop Boma npeo6pa-
3yeTca B craTuaecxoe xaeneume nogaan. IrcosepmeucTnosummil munexToP, 
onncammil B pa6oTe [5], uaraeTaeT Boxy OT 0,7 go 14 ama npa pacxoge Bow 
4,5 xelcex. OH ncnonsayeT B itaaecTse pa6ogero Tena riacrArriemthifi nap no 
gaanemiem 14 ama Tqui ero pacxoge 0,45 nolcen. 

Antertmc Yanbx 'B 1936 T. Hp0AHOHLHJI [6] HpHMOHHT13 miaceirrop ganuft-
cflapga B Kw:leen:se TOMIIIBHOPO naeoca, HCHOJIbayn ripu 3TOM B itaaecToe pa6oaero 

r. 1. Ilepsoxagansamii nfoxexTop gxoulacl]apga. 

Tena naps' canoro Romnoileirra Tonnnoa. 3TO npanieueime muneirropa 6mno 
miann3upooaao B 1947 r. 	 IRDHJIOD> [1]. Hpu BTOM 6LIJI0 yeTaHOBHOHO, 

ragpaniu, a3oTaaa nHCHOTa H 3THAOBEIH crulpT moryT TeopeTHATecim Hanle-
Tarbefl AO  ganneHHH npHmepHo B 42 ama. ()Anon° upn K. II. J. cyrnecTHylonr,Hx 
HHHienT0p0B maxcamanallyne gaHneHHH, HOA noTophimu MOHIHO nogaeam 3TH 

nOMHOHellThl TOHAIIBa, 01S3332HCE pawl-Limn AHMLCOOTBeTCTBOHHO 17, 10 H 3,5 ama. 
HaraeTaHHe HH3IZOnHHHICHIX nOMIIOIIeHTOB TOHJIHB C HOMOHILIO muxurropa mac-
ro Tana ae HBAHeTCH BO3MOHIHEIM, Tax Rao OTU HillAKOCTH H ieiOT HegocTaTotnioe 
nepeoxnantgerme Ana Rougencanun ueo6xognmoro xonn-aecTaa pa6oaero napa. 

B 1949 r. (Dapma Arygea 311papacIIT» [2] coo6mana peayaLTaTia axcuepumeii- 
TOB HO nogarie ROMHOHOHTOB TOWHEES He6OHEDIHMH HEHRORTOpaMH. 

MUTT H raaonHH HarHeTanHcb Jo maitcnmansuoro gaxnerma 6,5 ama a Homonym 
co6cToemmix napos, RoTopme noxacanucb non gaanemtem 6,5 ama. CornacHo 
BLIBoJaM, cgenaHHism Kan 43:pHpmoil «licanor» [1], Tax H ctopmoil «Tygea 
iipacDT# [2], HEDEORTOpLI AnimixTpapga He cmoryT HarEeTaTb KOMI:1011811TM paiteT-
FIBIX TOMIHB AO Aamaeranl, Tpe6yemmx 60H1IIIHEICTBOM paxermax genraTenerl, 
noxa ex 341C4enTHEHOCTI3 ae HpH6JIII3HTCH K TeopeTaaecoofi. 

Fa3ocmpytimbie racoon 

HOCKOALHO ftyugameuTansno HOBbIX Hgeil OTHOCHTORLHO erpyilmax aaco-
COB Ina paiteTamx gouraTeneri BEIABHHyTO B 1953 r. 43mpmoti 4A9p0AHteT* [3]. 
He3auncnmo noxo6En.iiI uoxxox cgenau B pa6orax Hepgmoacitoro yanuepcu- 

Hcciteaoeartue eaaocmpyiirtux xacocoe ans pagenutaix aeusameneil 	 327 

TeTa [41. B pe3ynaTaTe 3THX pa6oT nosumnca HOBLICI TEM cTpyibioro rtacoca 
macoc. B 3TOM Hacoce pa6ouum Tenon HBHHOTCH HeRoHgencHpro-

ncHilcH ra3, noTopuil nocne BLIHOHHeHHA caoeit sagaan — HaraeTamia nomno-
Herm TOHJIHBa —BLI6pnCLIBBeTCY1 B mmouDepy (ami courneTmenrm B xamepy 
cropaana paxmaoro gHHraTenH). Taxaa cxema gam BoamonwocTB us6eataTh 
orpamiaemiii, aminagathaemix auatexTopom jlatr4cDapaa, H no3HonHeT noga- 

Ban. Raft BLICOISOKHIDID:(113, Tax H HH3nOICHWIDI,Ele KOMHOHHHTLI TOHHHBB C Hamar"-  

3oBaHRem pa6oaero rasa nn6o aapanee aanacemioro, nn6o nonyaemioro TryTem 
ra3oreuepanna. Hpu, BTOM MOHCHO AOCTIVIT. npaananuamnio Reorpaanaeumax 
ganneHHil nogagH. 

B HacToaineit pa6oTe o6cynciaoaTca uccnegooamia raaocTpytinoro Hacoca, 
upocoxamuneca B HepxmoucHom ynnaepcnTeTe B nepnox c 1953 no 1958 r. 
Itanhaefune RCCH3A0BaHHH B gaHHOR o6nacTn npogonmaloTcH 3TH.m yHmiepcH-

TOTOM IIo aanaay Hapnio-accnexouaTenLcitoro ynpauneinia BMC. 

PA3OCTPITHHIal HACOC 

Ha 14mr. 2 noxa3mia cxema ra3ocTpykuoro Hacoca, B noTopom pa6oanii 
raa am6pacunamca B aTmoccDepy. Apyroil THEE ra3ocTpyilmoro uacoca, B KOTO-

ppm pa6aanti ra3 H3 uacoca noganca B xamepy cropanaa paitelmoro mira-
Tenn, 6ygeT paccmoTpeu mune. Han cnegyeT H3 (bIlr. 2, riarumaemaii Homnofiewr 

4 	 , 6 	7 	8 	9 

89 mm 

508 mfr. 

2 
cD a r. 2. ra3oupyilmaii Hacoc. 

1 — maramana "[mann nammoro ammoaenra mamma; . 2 — marmmana o6paTmoit mom; 
— Immo acacmoaemott H(11A110C111; 4 - BX0A rasa; 5 — cilopcyam; 6 — ocaoomoe canna; 7 — cme- 

caTens-cenapaTop; 8 — masa". raaa; 9 — Am:14700p. 

VOILTIHBH nocryuaeT B uacoc uepe3 Bxogaoft naTpy6ox H BEIXOAHT H3 marH-

cTpanll nogagH HIHAROCTII, a pa6oanit raa uocTynaeT aepe3 ra3oesak xxonuoil 
naTpy6ox H ma6paciaoaerca B aTmociDepy vlepea raammit osixnonuoii naTpy60x. 
Hacoc, mrleloIISHg pasmepu, yitaaammie Ha ()urr. 2, gonamii nonaeaTb oxono 
7 xelcex nomnoaewra a gaxnemlem nogaan B npexenax OT 14 go 84 ama. 

Caegyfi no enyTpenuemy TpaKTy (cm. clmr. 2), '13CTb Komnouerrra Tonnnaa, 
'Dimmer° maCoxoe xasnerme, °awl° marucTpana nogaan HCHAROCTH nocTy-
naer B maracTpans o6paTaoil CBH3H TeReT c ue6onmnoli coopocTwo Ha 
BX0A B KOHEHEBOe OCHOBH00 COIETIO. 3ABCL gpa6ogam) HUIAKOCTb nepememu- 
Baena c nocTynaioumm cioja pa6omim raaom, H o6paayeTca megnemio 8811- 

18yrilagc8 gayxci3a3Haa meas. B uacoce, nao6pantemiom Ha cimr. 2, cmeci, cogep-
mai' oxono 50 aacTeil (no Becy) HIHAIIOCTEI H oxono 1 tiacTH ra3a (cexyagurnil pacnoA 

raaa 0,23 xelcen). 3Ta cmees 3aTeM pacumpHeTcH B OCHOBHOM conne go aTmoci:Dep- 

HOT° gaHneHHH H HOKHAaeT OCHOBHOB COLETIO B cage cTpyrt C BEICOHOR CROpOCTLIO 

(oxono 180 atIcen). 
BEaneTalonkan H3 conna crpyil HaTanxHHaeTcH Ha xollugecxHit cmecirrem, — 

cenapaTop, RoToplail oTpaataeT cTpylo B pagRaJILECOM uanpaunemm. Hann 
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3KarepEateirranamaii raaocTpyibmit Hacoc. 
H(HAROCTE.: 6 — pa6ona6t raa a pa6a4aa ampaocTa; 

8 — am/mamma raa; 
1 — Biwa acacbmaemoa awaxocTH; 2 — cmecirreab-cenaparop; 3 — 6oRoable anaemia:a -, 

4 — cenaparop TOHEOli 0411CTICE; 5 — alabOysop; 6 — ynpasJuncartma xnarraa; 7 — noaaqa 
ACHAROCTH; 8 — maracmpaaa otipantoa CBFI814; 9 — pa6onsa acasaoc2b; 10 — nycaosaa )101)X-

ROCTI,; 11 — incoa nycaoaoa fERAEOCTR; 12 — imam:woe amino; 13 — pa60cna2t rani 
14 —law) patkriero rasa; 15 — acacbamemaa aaautocls. 

CD H r. 3. 
a — acacmaaemaa 

(I) H r. 4. 3KarepgaireErranaimul ra3ocrpyrumit Hacoc, co6painuati 
gaff HCHEITHHHH. 

1 — noaana )1(14AISOCTIC 2 — maracTpaas o6pargal CHFINI; 3 — ocranaroe canna; 
4 — Biwa pa6o9ero rasa; 5 — BX0A trycaoaoh HCHANOCT14; 6 — Iowa acamasaemait HCHAILOCTH; 

7 — cmecareab-cenapaTop; 8 — A14434,9194. 

328 	 E.  Ifcmcmpympu paxemnbtx aeuzanzemii 

Hammein CTpeMKTCH coxpamm. owe nepHoHaHantnoe HanpaHneHne Hamm- 
• HTO HpnBonin' K IIX comapeHmo C KOHYCOM II H oTnenefnuo OT pa6oHero 
rasa. raa HanpaHnHeTcH K maxnonHomy naTpy6Hy H aaTeM Hm6pactnaeTcH 
B aTmoccDepy. 

Hor;:ka Haulm HomnonellTa TomnIIBa , inanerahsigne 113 OCHOBHOrO conna, 
ynapsnoTcH 0 HoHyc, OHH cmemnsaioTcH C HH3HOCHOpOCTHLIM HOTOROM Beam-
Haemoro HomnoHeHTa, Hnynkilm OT acaciaHamner° HaTpy6Ha IIO HanpaHneinno 
H KOHyCy, II ycHopHioT 3TOT HOTOK.IfeCb Hcachthaemoil H pa6oHeii IHHAHOCTH 
o6paayeT HaigHyio nnehuty, conepatanmo B ce6e HeHoTopoe Holunecmo raaa, 
HoTopaH nociaraeT Houga KOHyCa cmecHTenH-cenapaTopa co cpenHeil cHopocTmo 
(oHono 90 .Ices). 3aTeM nnenHa oTpaHmeTcH Happny HocpencTsom HopoTHoro 
morayToro neclimeHTopa HoHyca, HoToprail ynanHeT ocTaToR rasos 113 HCHAHO-
CT11011 MUCH RH nocpencTnom nencnina 15eHTpo6enumx CHJI. 

B HOHHe HOHHOB 3HH,I(HOCTb nocTynaeT B xOnbISeBOE pacIIlHpMIoIl{RficH 
;:pujx1)ysop, Hpe06pa3ylon1ii CHOpOCTHOr4 Hanop HUTHHOCTH0f1 1131eHlill B 
HecHoe gnu-Terme nonanH. )-1-tHHH0cTE, HiraxonHukaH Ha gH41(Dy3opa, HaupaHnHeTcH 
Kax B marEcTpanh no,rkaym HUIHHOCTIL, TaH H B Marnorpana o6paTHo CB11311,. 
sasepinaH 3THM pa6oHnit gum Hacoca. 

31101EPHMEHTA.1113H IE CTPYIIIThIE HACO CbI 

BL1.110 licnsiTaHo HeCHOJIhRO sHcHepHmeHTanbaux rasocTpyihnix HBCOCOB, 
HCHOHbay101HHX Hosnyx HJUI HarHeTaHnH BOJSLI. CTeHJSOHoe o6opyHoHaHHe cHa6- 
man° axcnepHmenTanhayio yeTaHoHxy C)xaTMM BO3HyX031 II BOHOR C maHcHmanh-
HSIMI pacxonamn COOTBOTCTBBHHO 0,135 H 1,8 Heicen. B excnepHmeifrax, HOTO-
pie np0no,r4HnHch C genwo 110.113THHTE. nocTaTosHo HalcoHoe naHneHHe HarHeTae-
mar JEHAHOCTH J:k.1131 pa6oTm no samicHyromy HHICTIy, T. e. 15HKny , npH HoTopom 
pa6oHaH HtBnHOCTs oT6HpaeTcH 113 marlicTpanH nsicoHoro naHneHHH, Bona 
nonasanach HenocpegcTHeHHo B °el:mance couno Hacoca, o6TAHHo Hpn Hanna-
HHH 35 amu. 

HpH ATOM sHaHHTenhHhie TpygnocTn BO3HHICHH npH non-Timm Tpe6yemoro 
HhicoHoro).kaHnearm nonaHH, name npn HenpHemnemo HhicoHnx cexyHHErmx pacxo-
nax pa6oHero rasa. JAHR poneHHH npo6nemisi Heo6xogHmo &um nonyHHTh 
B cenapaTope HocTaToHnoe pasgeneHHe Boanyxa H BOHM 6e3 sHaHHTeahnoro 
CHHHieHall CHOpOCTH noToHa Hogu. 

B KOHHe HOHHOB &Lila pa3pa6oTaHa HoucTpyHrTH Hacoca, nosHonino-
inaH pa6oTaTh no samitHyTomy HHHay, Ho ace erne c 6onmnrun pacxo,Hom pa6oHero 
rasa. Ha cintr. 3 H 4 npencTaHneam cooTHeTcmeHHo cxema H cDoTorpacTom aToro 
Hacoca, a Ha (i)Hr. 5 an HepTew ocHosHoro comm. 3TOT Hacoc HBRHOTCH 
IIO cyrnecTsy Hamm Hacoca, npencTaHneHHoro Ha cirpnr. 2. 

B COOTBeTCTBHH co cxemamH, npeJScTanneHHuamH Ha ()Hr. 3-5, pa6oHaH 
HillgHOCTE. (Hoga) noczynaeT 113 marticTpanH o6paTHoit CBH3H B OCHOBH00 comma 
H nepemenuntaeTcH snech C pa60HEm rasom (Hosnyxom), nocTynaiorqHm nepes 
HxonHoil raaonai naTpy6oH. Bona nonaeTcH BO Hxonnylo Ham, contra Hepes 
127 Tpy6oH-43opcyllox C HayTpeHHHm nHameTpom 0,66 at.n. Bosnyx nocrynaer 
Hepes 127 HOHLABBLIX oTHepcTnii memny Tpy6HamE4opcynxamll H cTenHamH 
oTHepcnni, npocHepnemmix B HaacTHHe. Hpll pa6oTe Hacoca nepenagnaHneHHii Ha 
(Dopcyratax HrrphicHa Boma cocTaHnHeT oxono 0,7 am, nepenan naHneHHH Hosnyxa-
oHono 4,2 am. 

Cmech pa6oHero rasa H pa6oHen' HffigHOCTH BLIXO,HHT Ha ocHomoro contra 
B Hnne cTpyli C 6onbrnoit cHopocTmo. ganee CTpyH HameHHeT caoe HanpaHneHme 
B cmeorrene-cenapaTope, HoTophdi COCTOHT 113 HaRTIOHHOrl 1131aCTHHfil, orpanwHen-
Hon gayma nposparnammil 60HOBLIMH H.HaCTIMBMH. Hamm HCHAISOCTH ynapmoTcH 
o HaHnoHHylo n.nacTilay H TaHHM o6paaoM oTnensnoTcH OT pa6oHero raaa; pa6o-
=mit' ras HarreHaeT B aTmocctepy Hepes pleas meanly 6OHOBLIMH nnacTHHamn. 
liorJSa Ham HUI/AHOCTH ynapsnoTcH 0 HaHnonaylo nnacruHy, OHH CMBIHHBalOTCH 
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330 	 E. Koncmpyzuuu pazemnux Oeuzamezeu 

C HOTOROM ncachmaemoil SICHE'ROCTII, Teaynkeil C HH3ROA cnopocum R cmecruenlo-
cenapaTopy H3 macumannero naTpy6na, a TaRRie yowl:man 3TOT MOTOR. 

3aTeM noroH cmecH pa6orleil H 3acacsumemoft ,f41111ROCTE nompamaaeTcH 
upH6aH3HTeabao Ha 180° B cenapaTope TOHIMIEt CMHCTRIE, Hama-Hal:mem Homporo 
=mama ygaaeinle ocTalunerocn raaa npH nomoigs nenTpo6eammx can. }HRH-

ROCTI, 3aTeM nocryuaeT B gHOyaop, COCTOHERHfl H3 upHmoyrommoro waeaoro 
oT6opHHHa, 3a HoTopmm caegyeT nepexogHaa, npanogyaqati x pacTpy6y Hpyr-
nor° CO‘IOHHH C yraom pacmopa 7°. B gadAyaope caopocmoil nanop HCIERR0CTI1 

upeo6pa3yeTcH B craTH•ecnoe gameHHe nogalm. %CU. HCHRROCTH yxoguT H3 

Hacoca nocae gnOyaopa B marlicTpanb nogam, a ocTaaaaaa 'iacm HgeT 

• Hccaeaocanue eaaoempyanux macaws  Ong paneninux Oeueamenert 	 331 

Pacxoj ecacmeaemoil HCHRROCTH r;t8 =0,567 zelceic 

Pacxoit pa6comn HUIHROOTH mi=0,500 zelcez 

Pacxog pa6o'lero raaa /7.71=0,122 xelceic 
Ilorepit HOERHOCTII C pa6minm raaom=0,404 nelcex 

Pacxog HMAROCTH B marncrpagn nogann r7.7,d=0,567-0,404=0,163 'Weal; 

Taxam o6paaoM, ygenbarail pacxog pa6ogero raaa cocTaBaHeT negonycTamo 
. 	. 

sucolcoe anageHHe mg /md = 0,122/0,163 = 75%. Boamoil yam:41mA pac- 
xog pa6oHero rasa o6sncluieTcH raamnam o6paaoM noTepen anigaocm amecTe 

4i:7M ! 

3-111•111111 

I 
(7  

H r. 5. Diccuepnmenraasime ABTECDEISHOe OCHOBHOO COMM. 
1 — unacrEaa c OWMpCTHRMIC 2 — BAOH HIHHHOCTEI; 3 — (Doper-ma sispacaa MMICHOCTIC 

4 — alcoA raaa; 5 — speacbopcyaogamEt oftem Ana rasa; 6'— Iowa B comm. 

B maracTpaaa o6pamoliCBH3H. IIpH npoaegeHHH DRCHOIMMOHTOB upoTHrioganne-
HHe yeTananamtanocl. C ROMOIRMO gpocceasHoro nnanana, CTOHBMWE0 B marg-
cuanu narHeTaHHH mune mixogHoro oTnepcTHH H3 nacoca. 

Peay.abmambi ancnepuxeitmoa 

HycH Hacoca ocyrnecmaaacH nogaiieft pa60gero ram H Hogarfek ne6oaLmo-
E0 nom:mecum HiHRROCTH upH gauneHHH 21 amu B OCHOBHOO cou.uo mepea rixog 
nycHosoft HUETEROCTH. Ilepe3 0,5 cen gaaneaHe nogam Ha awcoge 113 Hacoca 
npemania.go gaaaealle nycHosoil ,Hagaocm. Hocae aToro nog geilcmHem Boapoc-
URTO AaBROHHH HOAaMH OTRphIBMICA yupasamoumii Hamm( B aHnHH o6paTHoR 
CBH3H H 3aHpwaaacH ynpaaasnorget HaanaH nogam nycHoson ailigaocm, 
Haxogannliica B nycHoson maracTpaan (go naTpy6Ha no)aoga nycHoson aulgao-
cm). Hacoc Hamnaa pa6oTam no aamanyTomy HHHay. 3aTeM gall/mime 
no gam 613LICTp0 HORHTIMaROCE, jSo BOMPEREMS, °I:Tanen/lemon BeRWIEMEOff ceayagno- 
ro pacxoga pa6colero ra3a, nocae ger° ompimaacH Haanaa B maracTpaaa noga-
.111. MaHcHmaaanoe gasaenHe nogam, noapiernloe B crpynaom Hacoce, cocTaBasi-
ao 46 amu. 

Ha ci3Hr. 6 nona3aHa cDoTorpacimn aacuepamenTaasHoro crpynnoro Hacoca 
B geAcTEHH upH RaBROHHH HOEWTH 35 amu. H OCHOBITEEM HegocTaTnam nacoca 
gaHnoro THua, 'ma BIERHO H Ha cDoTorpacima, caegyer °THOME 6oarranoe ICORH-

INCTBO BOAT, noTopoe aaxnaTunaeTcH pa604Hm raaoM H raa6pacsiaaeTcH B aTmo-
ccDepy. Hance HpHBORHTCH xapaaTepacTllan Hacoca C gasaernlem nogarm 35 amu: 

;lamellae ecacueamm p 8 =3,5 amu 
Atumemie nogamit pd=35 amu 
Ammerrite pa6cmero raaa p g =327,5 amu 

41 Et r. 6. 9mnepmadefura2sa3al raaocrpyilmart HaCOC B AOACTBHM. 

c pa6omilm ramm. EcaH 611 ne 6Liao noTepa JRIERROCTH, TO ygeaamet pacx0A 
pa6o'iero ra3a puma:Ica 6u JIMME. 0,122/0,567 c-2 22 %. aTO COOTBOTCTByeT 

ygeabaomy pacxogy ra3a oRoao 10% a caraae npHmenealui pa6agero ra3a 
C HH3KHM moneayanpamm BecoM, HanpHmep npogyaroa paaamemul rHgpaalma 
(moaeHynapulati BeC nplimepHo pasen 12), Tax Halt ygeaamall pacxog pa6o-
ger° rasa nponopiploaaaeH ero moaeHyaapHomy Becy, TITO 6ygeT noaa3aHo 
imam. 

31mi:cep/meal's', nposegemmena Hacoce (CM. (par. 3), noaa3a.na BoamonarocTL 
co3gals pa6oTocu0co6Hanft ra30cTpytimaii Hacoc C ygosaeTaopaTeaaniamll cTap- 
TOBLIMH xapaaTeprrcTHHama. Ana TOE0 RT061EROCTHEHyTT3 Hpaemaembis YAWILImix 
pacxogos pa6ogero ra3a, Tpe6oBaaoca ymeHhatilm noTepH B Hacoce na nopH-
;Ion BOREPIHR131. Taimm o6paaoM, Bo aTopom aTane excnepHmenTaaamax pa6oT 
RpOBORMIHCB Hccaegoilarmi B3HTEIX urgenlaro OCHOBHBIX COMA, pulaby3opos 

H cenapaTopon c Hamm oupegenHTa IICT0qHHRH H BOZIFIHRM noTepb.n naNagom 
yane Hacoca B OTAORLHOCTH. 

3,5 °  

21,6Mm 
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(13 H r. 7. 9acTrepumeaTaamnaI3 noTamecann cenapaTop. 
I — 20n20; 2 — cenapaTop. 
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tD u T. 9, Maccomaii coup:vomit pacxon Bow, oTnenennoti Roangeocum 
cenapaTopom. 

50,8MM 

=318mm 
' 

(1) H r. 8. lionngecanii cenaparop B 

332 	 E. Konempwcquu pagenusbix Oeuzameiteil 

HCC.11E,HOBAHHH Y3JIOB HACOCA 

,I4eyx0a3nbte con ✓ta 

BLUM uposegema samepeasH cxopocTs B Hazxogusix a:seas/ix psga gsyx4)aa-
WAX OCHOBEILIX cones c pa31111131II gaIlHalf11 H EoHcluirypansams. Ognaito HH 0)1,HO 
H3 DTHX cones He MOPHO o6ecuessrs 6oastaylo HsixosHylo citopocTs, sem COMIC*, 
npescrasseHHoe Ha clfsr. 5. CKOpOCTB cmecs B BIAX0,14130111 cumin:is BTHX COHOH 
113MOHHJIaCI. OT 135 Atken ups sec°Hom OTHOBIOHIIH Boagyxa x Hoge, paBHOlit 4%, 
go 270 mIcelt nptt HecoHom OTHOBIOHHH, paHHom 22%. 3Ha'eEHe Dna cxopocTeft 
COCTaBHHHO 83% OT BeHHHHH saaHTpoussecRoil }Maw(Hort cuopocTs, Koropsze 
oupegesHascs ups gonyrReHms TemnepaTypHoro paHHosecns meatgy raaoM 
H HilIgICOCTLIO no scemy conay [cm. ypasHerute (A.13)1. 

B Apyritx axcnepsmewrax C gsyxcDaansuus consamH HfHJJI Hg awn. 11C1103113- 
30BUICH B xasecTHe HtsRoma, a reset 11.11H raaoo6paaHmil a3OT — B xasecTne 
pa6osero raaa. Hens's° 91'11X axcuepsmeHToB SIBJIHROCE) HccsegoBaHse Houpocos 
nogasSEH3RORIIIIHIHI4X KomnoHemos TOIInHB H Ha6.inogeHne aa TeM, 6ygeT JIH raa 
BO HpemH ero xpantoro npe6susamsH B OCHOBHOM con re KoHgeHosposaTscH ELTIH 
He 6ygeT oxsancgeH JSO TemnepaTypm nepexoga B missy (Daay. ,PeayasTaTst 
axcnepsmewros nasomems B pa6oTe [7]. 

ju00y3opbt 

H. n. R. gs4)(4yaopa, nplimeHHemoro B Hacoce (CM. cDsr. 3), onpegesnacH 
1IYTM norpysteass gisixbyaopa B cTpylo Hogs!, RoTopast B/COAHJIa B givIsbyaop 
CO cxopocTsio 83,5 atleelt (citopocTHoil Hanop 35,4 am). HOTOR 
113 )2010y3opa, gpoccessposancH go Tex nop, noxa OH He HasHHan ymeHsraaTscs; 
gassease nogasH B 91`0T momeHT cocTaBaHao 34,6 amu. TaKHM o6pa3om, x. II. g. 
gscIbyaopa, onpegensenuara Ras oTHonieHse nomonemut gaBsensH B glicbcflyaope 
• CHOPOCTHOMy Hanopy Ha B2COAO, COCTaBH11.11 34,6/35,4 = 98%. 

13.1111.51HHO HanwssH raaoH B 11{11)1ROCTH Ha R. II. JE( gm4y3opa paccmoTpeHo 
B pa6oTe [41. YcraHosseHo, HTO mut o6sem rasa, npoxogaukero sepea giugysop, 
cocTassaeT 50% o6sema HIAROCTII, TO TeopeTilsecits K. H. g. sHolisDyaopa CHM-

maeresi Ha 6%. Taxsm o6paaoM, CUM )-Conycnan, 'TO o6semHoe cogepacamse 
ysnesenHoro NCHAROCTI,10 raaa B gllOyaope He 6yger upeassuals 50% H xoHTyp 
gscIxDyaopa 6yX(01' BLIHOHHOH C yseTom gBIDRe111151 B HOM DTOTO raaa, TO noTepu 
nonnoro gasseHsH B ginfatyaope COCTaRSIT 8%. 3m BOAHHHHa HOTOpE 6yser 
HcnonsaoHaHa B gassneilarem nps oupegeseHsH nosHmx noTeps B cTpyitHom 
Hacoce. 

Cenapamopbt 

Hccsegyemme cenapaTopst soassecxoro THIla npegcTansensi Ha (ntr. 2. 
Ha ear. 7 noxaaaH sepTem ogHoro Ha cenapaTopos Taxoro mina, ycraHoHneHHoro 
B maxognom ceseHsH gHyxcDasHoro coma. Ha (Isar. 8 gana (DoTorpaclisH aToro 
cenapaTopa B gefICTB1111. BecoHoe oTHomease Hoagyxa x Hoge B cmecH COCTaBHH-
MO 0,1 (80 no o6semy), a citopocTs cTpys B ssixogHom ceseass cousa — 200 AtIcen. 
0.10BH;IHO, 60JIbBla31 sacTs Buxom:Twit' H3 conna ausgxocTs ABIIHMTCSI npmmo-
annefino H nonagaeT Ha Komasecxylo sacTs cenapaTopa. ilacTs xanens HCHARO-
0TH, ogHaxo, OTICHOELHOTCH cTpyeil Hoagyxa H ygapaeTcH 0 xpHHossHeitHylo sans 
cenapaTopa. Has6onee maame Hamm HCHgROCTH, He sHgnmsie Ha (PoTorpacluts, 
OCTalOTCH B c-rpye Hoagyxa H He 1m113gas:yr Ha cenapaTop. OsaasmaeTcH, .ITO 
co6paHHaH Ha xoHssecHoit sacTs cenapaTopa, o6pa3yeT uneHxy, cHo6ogHylo 
OT raaa, as spemH, B Teseulie KoToporo Hoga upoxogHT llpH6J111311TelIbH0 3 JOG 

Hgons xpssommefirmili sacTs cenapaTopa. 
Ana onpegeseHsH scistieRTHHHocTs aaxsaTa KoHirsecKsm ysacrsom cenapa-

Topa B orseperHe gsameTpom 25,4 .u.s 6sin ROHHOHTp171.10CRH ycTaHoHneH, sax 
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334 	 E. Ifoncmpyxquu paxemnbtx aeuaamenea 

uottaaano Ha timr. 9, HoHyc c 310BOBHHHLIM yrnom upH Hepminte 15° H gliameTpons 
OCH0133130151 25,4 atat. 1.11HpHHa xonsgesoro aa3opa memgy cTeHxamil oTsepcTHH 
H HOHYCOM Morna H3MBHSITIDCH nocpegcTHom upogonizawro nepemenkeHHH itonyca 
npm HOMOBAH mimpomeTpHgecicoro 1311HTa• lioHyc yeTaHaromBancH B cTpyto, BELIXO-

gargylo 113 conna (CM. (Hr. 5), 11 npoHaHoglincH aamep ceitylrgHoro pacxoga Bow, 
aaxsageHHoit rgenato, rtplit paamigHoft umtpprae nkenH. 

Ha ItHr. 9 npegcTaxnena 33BHCHMOCTI, cexyHgHoro pacxoga BORN nz,, 
mammal B "pas, OT HIHPHEILInkenH w gJIH secomx OTHOM3H1111 cmecH sosgyx 

"toga (mg /m / ), pammx 5, 10 H 18%. CexyagErmit pacxog BOALI me , nocTyHaIOxgeg 
B Bgenb , 6racTpo yHenHgWBaercH c ysenugenHem 111HpHHLI nkenH w go Tex Hop, 

Holm w He gocTHrHeT npH6nHaHTensHo 0,4 atm, nocne ero m e  megneHno Hoapa- 

cTaeT H goentraeT maxcHmansHoro 3Harlea11a m c =m:  IIpH nn4pHHe tHenli w =5,1 star. 

CJIOBOBaTeBEIHO, Boga o6paayeT nneaxy TORIPIHal 01{0110 0,4 mat. BL UM HOkk-

CTI11T3H0, TITO TOnIRHH3 ILTIBHK11, He cogepacalgeft Boagyxa, gOIDHHa. 6161Tb 
0,038-0,076 amt. CnegosaTentrmo, Bona, Hgyrgast no HoHyrgecitoii gacTH cena-
paTopa, cogepHtHT B ce6e so3gyx, o6'bem xoToporo B 4-10 pa3 6onsme o61.eMa 
BOBJ31. ECJ1H J{oIIYCTHTb, TITO Juo6aa HiHgHOOTb, HaxogHH‘aficH OT HOBBPXHOCTH 

KoHyca Ha paccTOHHHH 6onee 0,4 Atat, 6ygeT YHOCHTI0CH c pa6ogilm ra3om H 

Tepamca npH pa6ogem nporkecce cTpyftHoro Hacoca, TO, cornacHo 43Hr. 9, 

noTepH xtHgxocTE 6y1;yT palmy 0,35 nelcex (36% OT MI) npH 5%-HOM BeCOBOM 

COOTHOHleHHII cmecH, 0,20 iselcen (27% OT m 1 ) npH 10% -HOM BeCOBOM oTHOIIreHHH 

cmecH H 0,082 xelcex (14% OT m 1 ) npH 18%-HOM secosom COoTH011IeHlIH cmecH. 
ECJIH B Hacoce Bcacmsaemax HtHgxocTa 6ygeT HanpasnATEcH Ha xonyc no 

cxeme, npegnomessoft Ha clmr. 2, TO anomie BeposiTno, BCH scacmHaemaH 
acHgxocTs 6ygeT IIpRHIaTa x HOBepXHOCTH xoxyca. ill311 OTHODIBHHH ceityHicaoro 
pacxoga BcacaxBaeMoIT HalkkHOCTII x cexyrtgHomy pacxogy pa6ogeft HtHgRocTH 
. 	. 

ms /mi = 1,3, KoTopoe HanHeTcH aepxHHm Bmrogamm npegenbamm 3HageHHem 
HpH pa6oTe Hacoca (CM. (Hr. A.4), nontuati cexyHgHmit pacxog 11111/1HOCTH gepea 

cenapaTop cocTaHnHeT 2,3 m 1 . TaitHm o6pa3om, npli Becosom cocTaHe cmecH H con- 

ne 771/411711 = 18% noTepH SICHAHOCTH, oTHecensaH x HOBHOMy cexyagnomy pacxog3r 
HCHBROCTE, npH oTcyrcTHHH noTeps Hcacmsaemoti kEHAICOCTH pamia 1/2,3 X 14% = 
= 6%. 3Ta Heargnma OTHOCHTeBbHOR noTepH 6ygeT EICHOBb30BaHa B Aaaarreit-

mem npH °Hance HOJIHLISC 110Tepb B CTPYRHOM Hacoce. 

Catecumeab-cenapamop 

Ana onpegeneHHH HOJIHOITI noTepH KozwiecTsa gmateHHH HCHAHOCT13x0, noga-
saemoit Ha Romigecnol cmecnTenfr-cenapaTop, Ha smxoge 113 ocHosnoro conna 
(CM. On. 5) yeTaHaHnHsancH }wive gHameTpom 25,4 .96M 11 110 aamepermomy oce-
Homy ycHnino, geficTspoinemy Ha xoayc, oapej;enHaacs cxopocTL HCHAHOCTH, 

cTexaionkeil C xonyca. BCacmBaeMaK hIxgROCTs nogaHanach Ha nosepxHocTs 
KoHyca ‘Tepe3 xonLneHylo Drab y Heim:num' HoHyca; Tem cammm HmHTHposanEct. 
yCJIOBBSI 110)13TIH Hcacmsaemoit kICHAROCTH, noxaatumme Ha ctor. 2. 

BLUM YCT3H0/3713H0, 'TO npH OTCYTCTBHH HOTOIla BcacmHaebloil SICHAICOCTII 

citopocTL Howl, nogasaemoli Ha Hotly°, cHHatanacs npHmepHo Ha 35%. OgHaxo 
yeTanOBneHO, gTO npH nogage scacmBaemoa kitHAKOCTH coupOTHBneH11e icoayca 
noHHHcanocs go TeX Hop, noxa BeeoBoe cooTHomeHHe pacxogon Hcacmsaemoit 
H pa60gert ammtocTeit He gocTHrano 1,3. HOJIRTIBCTBO acHgxoil HJIBHICH, 

cxogHnkeil C xonyca, 6mno nunn. Ha —19% memane RoartgecTsa ganateHHH IcU7KO-
CTM, smxogingeft 113 OCHOBH0k0 cornia. B pa6oTe [4] yCTaHOBJleHO, TITO ErpHcOe-
J{HHeHHe x KoHyey RpHaoaHHeitHoit HaCTaBKH, noxaaaHHort Ha (Hr. 2, upfisegeT 

ysenHgemuo noTepH HOBFI■IeCT133 gBIOHOHHH IIPII6B11311TeBbH0 )k0 23%.  

Hcc.aeaoeartue zaaocmpyrimas Racocoe 8nsa panemnbax aeuzameneii 	335- 

IIPIIMEHEHRE R PARETHNIM CRCTEMAM I10,11ALIR 

Ha ocaoHaHHH peaynE,TaToB sxcnepHmenTos, npoaegettHmx c yanato raso-
cTpyftHoro Hacoca, ycTanosneHm HexoTopme neH36eamme noTepH HowtocTH 
C pa6ogHm raaoM. BO3M0,11110, 'ITO 3TH noTepH moryT HpesmosTa pacxog raaa il, 
cnegosaTenhHo, 3axsageHHylo HCHTIICOCTI, cnegyeT sepayTL. 3T0 moHmo cge-
naTL, HanpHmep, nporrycxasHem Hmx.gonHoro rasa amecTe c HmemigeiicH B Hem 
?CH) ICOCTLIO nepe3 TOECHHBHLIA 6ax nepeg Hm6pocom rasa B aTmoccbepy. 11ogo6naH 

(1) H r. 10. CxeMa paeaciaomeaaa raaoerpyilaoro 
aacoca B paaeraom gaarareae. 

— Ton/m/31mM 6ax; 2 — raaoregepaTop; 3 — Ka- 
mepa ABliraTe7111; 4 — BX0); IIICICOBOR )1(HAROCTIC 
5 —.yrrpasamommit Rama; 6 — Hropott RomiaoHeirr 
rommsa; 7 — yapa8nrnoHpwa xnanaH; 8 — TO117111Bliblit 
xnanaa; 9 — rasocfrpykabill Kacoc; 10 — Banrycmiolt 
rasoBaxia xnanan; It — marucTpana Bbrxnona rms. 

cxema npegcTasneHa Ha dinir. 10, Ha KoTopoit noxaaanm TOIIJIHBHISit 6ax H cHcTema 
nogagH 0,B;1101.0 113 gayx HOMHOHBUTOB Tonnlisa paReTHoro gl3HraTe3H. ROMHOHBHT 

Tonamsa nocTynaeT nog gaHnenHem scacmrsaHHH 113 TOHIMBHOPO 6axa nepe3 Ton-
munnaft Enanan B eTpyiimmit Hacoc H 3aTeM nog gaszeHHem nogagH — B paiteT-
Emit gaHraTens. Pa6o4et raa crpyrtHoro Hacoca Hmpa6aTmHaeTcH ra3oreHe-
paTopom, xOTOpEIg JSna ra3oreaepagrat HcrtonbayeT 311160 HcnomoraTenLHoe /BHA-

Hoe TOHJIHBO, 321160, Halt alto npnaHTo Ha cxeme @tr. 40 HAM o6a ocHoHnux 
RomnoHeuTa TOHJIHBa paiteTHoro gaHraTenH. Pa6ogHil raa nocne Hacoca nocTy-
naeT IIo marllcTpama Hmxnona raaa x HepxHeii gacTH TOILIMBHOPO 6axa, rge ysne-
‘leunaH raaom 1101)1KOCTI. ocaxtgaeTcH. Bonamasi gacTs ra3a Hm6pacmaaeTcH aaTeM 
B aTmoccDepy epea asurycitHoil raaomil xnanaH, a ocTansHaH gacTb raaa ocraeT-
CH B TOIIJIHBHOM 6axe gag ero na;:tgyHa. 3anycx, cHcTemm ocynkecTsaHeTcH nogageft 
ROMH0HeHTa TO111111B3 B nyotosoe yeTpoitcTso; nogaga Hger go Tex Hop, Holm 
cncTema He nagHeT pa6oTaTs no aamitHyTomy Hintay. 

Anti CHCTeMEI, H3o6panteHHoil Ha tintr. 10, gaanenHe HmxnonHoro ra3a goanc-
Ho HmeTs Talmo ace Bean-gm:Hy, Halt 11 gas:lame HaggyHa B TOILTHIBHOM 6axe. 
CnegoHaTensHo, gnH nogagH RomnoHenTa TOHJIHBa B cTpyiammit HaCOC Heo6xogHmo 
coagaTE gononHHTenaHmft nepenag gasneHHH meatgy TOIIIIHBHEIM 6aKOM H HacocoM. 
B 6onbm-Hx paxeTax ABM aTort genit moaceT 6mTs gocTaToglimm Hanop HolgxocTH, 
Boanmtaioupati acnegcnute ocesoro yucopeHHH. B npoTHsHom cnygae Heo6- 
%0AHMLI acnomoraTenbmme 6ycTepame Hacocm 11TH amexTopm. Hpliemnemmm 
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336 	 E. Iforompymfuu paxemuux Oeusamenea 

THHOM scuomoraTensHoro asiewropa MOHIOT CIIyHOITS 061:VMS& cTpyrunart Hacoc, 
nplisogionaft B gsHateHne HOMI1011011TOM TOHJIHBa, Hoc1711as:on:vim 113 TIMBHOCI 

MarucTpanu nogagx OCHOBHOTO Hacoca. 

Hcc.aeacwaltue aaaocmpyibmix Hacocoe 8nx panemitux Oeuzameneti 	337 

TOILIIHBa 

ma 

211Pri  
QRT 7, • (2) 

TEOPETHIIECICHE XAPARTEPHCTHICH rA3OCTPYHHOr0 HACOCA 

B Hp11110nteH1111 A gaeTcH 131.1BOn (Dopmyn AIM oupegeneHHH TeopennecHoro 
ygensHoro pacxosa raaa B rasocTpyrtHom Hacoce. HoHaaaHo, 9[To ygensinati 
pacxog raaa, onpegenHembirt TepmogHHamErsecHHm aHanHaom HHHna Hacoca 
B cnysae OTCyTCTBHH noTepb, smpastaeTcH IlpH6nInneHHOCI 3aBHCHMOCTSIO 

Pd— Ps M  

In Pn 
	 (1) 

Ps 

rse mg — ceityaginaft pacxog pa6oqero ra3a, m a— ceitywnithni pacxo sunntocTs 

B marHcTpanH nosagn, Pa — 
sasnertHe Hogalm, p gasneHne 	Ha rous- 

se B Hacoc, 	gas:term BO sxosHom cerieHHH ocHosHoro contra, M — mone- 

HynHpHsiti sec pa6ortero raaa, Q — HTIOTHOCTb 1KHRxOCTH, T, — TemuepaTypa 

ssyxc4a3Hoil cmecH so sxosHom ce,aeHHH ocHosHoro conna H R — yuHsepcanb-

Hag ra3osaH HOCTOHHHan. 
YpasHeHHe (1) noxamsaeT, vro ceityllsHbill pacxog ra3a nponopnHoHanen 

nossunemno sasneHHH Homnortewra TonaHsa H moneHynapHomy secy pa6agero 
raaa H o6paTHo nponoprtHoHaneH HnOTHOCTH HomnoHeirra TOHJIIIBa, TemnepaType 

cmecH BO sxosHom cegeamit contra H norapwisay OTHOMOHHH gasneHHA B OCHOBHOM 

conne. EnarosapH 60nsmomy coontomeHmo mestsy Homnonewrom Tonansa 
H raaoM B OCHOBHOM conse (o6bnato 50 H 1 no secy) TemnepaTypa cmecH BO mos-
Hom celleHHH contra npnmepHo pasHa TemnepaType nosasaemoro HomnoHerra 
Tonassa. OTa TemnepaTypa pasHa all6o TemnepaType HH11011H/1 71111 czygatt 

11113K0101111111MX HomnoHellTos TounHsa, 311160 TemnepaType oHpystatorgefi cpegba 

sag carran BISCOKOHHIMB111X KOM11011011TOB TOHJ1HBa. 

Tpe6osaratH K pa6ortemy raay ABAHIOTCH 11LOCTICHMH. raa sonsteH MOTS 

He TonsHo He6onbI11s7a moneHynapHsni sec, Ho mime gonsteH 6srrb HeHoHgeHc11-
pylon:01meg HIM, no HpaftHeii mope, gonsteH HMeTI HomIIoHarrst, He xoHgeHeH-
py1oIKHeCH upH TemnepaType nosagH Homnortemos Townssa. 1JISI no gams sucoHO-

KIIIIHIRHX KOMIIOHOHTOB TOHJIHBa ay-minim pa60rnus ra3OM B OTHODIOHHH yHa3aH-

FM% Tpe6osaanft 1113111110TCH TrpogyHmi paanosceHHH r117Pa311Ha. 1'117pa3HH pawn-

raeTcH Ha a3oT, Bogopog H ammHalt, °gams ammnaH B csoto ogepegs mosteT 
paanaramcH Ha so6asomm1e aaoT 11 sosopog. MOH1110 11011r1FITb cmecs raaos, 

6n113Hyss no csoemy cocTasy H nseanbuOw emecn N2+ 2H2 c monexyaHinnam 
secom 10,7 H c TemnepaTypoit 650° C. Cmecb, 6onee HpH6n11ataxasaaca K 
7eiteTBIITeabH011 civiecn, HmeeT moneHyncipabfit sec OKOITO 12 11 TemnepaTypy-

01{0J10 760° C. Bogopos mosteT seTynaTb B peaHnino c nogasaervrum HOMHOHOEITOM 

TOILTD1B3. — 01111CJI11T0110M, .ogitaxo 3T0 npescTasnHeTcH manosepoHTHram BCJI01{CT13110 

6rAcTporo oxnastgeHHH pa6mtero raaa 60111:011H31 1136LITROM pa6oseft 1117HOCTII. 

)111/1 HaTHOTaH1151 H1131{0111MSIBMIC HOMHOneHTOB T011.1111130 HaH6onee npHro7- 

HLIMII pa6o4HmH raaanH HBASITOTCH renal it sosopos; oguaHo B carme nosagH 
oHncnnTeneft npsmeHeHHe sogoposa HsnsteTcH upo6neMaTHsHasM. 

Moscno nposeeTH npocToe cpaBHeHHe mestsy ygensbaamH pacxogamn ra3a 
cnyrtastx npnmeHeHHH ra3oCTpyRHoPO Hacoca 11 sBITeCHHTenbHOI cHcTembi IIo7ag1 

KOMHOHOHTOB TOILIMBH. Hpumem, =Fro stsgHocTs C IMOTHOCTIDIO Q nepemeinaeTcH 

6ana nplt gasnernm pc, H C ceKynJJHMM pacxogom m a  nog gasneHHem raaa cmone- 

HynHp*Hum secom M, TemnepaTypoid Tn  upH ceityasHom pacxoge mg . rlpHpaBHa- 

Ban 	ceHyngHste pacxossi raaa H )11nH0CT11, nonriaem cnesporgylo 

3aBEICIIMOCTI, gas" ysensHoro pacxoga raaa npn ssiTecnsTenbnok cucTeme nosasH 

CpasHeHne ypaHneHitir (1) n (2) norta3smaeT, .1TO oTHonTeHne ygenmuax pac-
xogos rasa memgy co6oR B caysae raaocTpyitHoro Hacoca (upH OTCyTCTB1411 noTepb) 
H B cnysaeBLITOCHHTenbHOCI cncTembx nogarnt npH6as3HTeasHo pasHo 2/1n (N IRO • 
CaegosaTenaHo, emir oTHoureHne sawmill B OCHOBHOM conne pn /p, 6onee 7,4, 
TO ygenbHbei pacxog raaa B ra3ocTpyrrnom Hacoce (rips OTCYTCT131111 norepb) 
6ygeT meHstae, Rem npx nplimeHeHHH sTaTecHHTeasHoii cHcTenna. 

,IleitcTswreabinAti ygenbarmii pacxog raaa B raaocTpyinfoivx Hacoce scne) CTBHe 
nmemsTracH noTepa 11B.11110TCH 6onbumm, gem nonysaeTcH IIo ypasHemno (1). 
B Hp1111011WHIM A HoHa3aHo, paw-mu:me BO3M011011,10 noTepn B raaocTpyn-
'Tom Hacoce o6yc31osausaioT o6iuee ymemaneHne HonwiecTsa smastenfis sannto-
CTH, nocTyrtabsuteti 113 nucloityaopa, Ha HostglinneHT K, Ha3BaHHM6 iw3y6y6wfuen.- 
moat eoccmaxoertenua icatuviecmea aeuxcenua. Yge.nbastil pacxog raaa B owl() 
ogepegb yseninmsaeTcH Ha HoscbcfmnHeHT noTeps, sitnmaiontnii B ce6a K: 

rng  
ma 	 III Pn 

Ps 

Han ptaamaanocb paHee, raaocTpyilmaii nacoc, COCT01101116 113 scuarTaHnux 
y330B, Him 11pHHHTLIX gonyukertHHx 6ygeT Hmem um/ATI-on:me noTepH: 1) 17% CHO- 
pocTu TepReTca B OCHOBHOM comae, 2) 23% HOJIIVIeCTBa. gBIDItelf1111 TepHeTcH 
B cmecHTene-cenapaTope, 3) 6% stligHocTs (upesnonostmensHo soaspankassr(ert- 
cif B TO1111HBH1,16 6as) TepHeTcH C BLIXTIOnn1111111 ra3amH H 4) 8% nonHoro sasne- 
nun TepHeTcH B glitgyaope. B HpHnOnCeHHH A noHaaaHo, HTO H03441411110HT BOC- 
CTan0BneHH51 HommecTsa nBlInteHHH K, COOTBeTCT13y10B1Hit yitaaammm noTepliM, 
paseH 

K = (1— 0,17) (1 —0,23) (1-0,06) -171 — 0,08 = 0,58. 
CaegyeT rroggepicayTh, 'ITO yHaaaHable 3HageIT11H HoscgsrtHenTos noTepb 

nogcssTatist c nomorgbio rpy61,1x soup:ger:mil Ha ocHosamm pe3yabTaTos anenepH- 
MORTOB Hag oTsensHrzamH yanamH H He 6banH B seticTszreasHocrll nonygeHm Ha sell- 
cTsporRem Hacoce. TaHrim o6pa3om, HmeeTcH HeHoTopax HeysepeHrtocTb B HOCTII- 
steHHH game ymepeHHoro 3HarleinTA HoacHnntHewra socCTaHoBreHHH HonnrIecTBa 
gBIDISeHHH K = 0,58. 

I-1pH 3na.101111H K = 0,58 imebt ypasHeHHH (3), cosepstanwft K, paseu 5,4. 
TaKHM o6paaom, Boamoacrimil ygegianair pacxog raaa, orrpegegaemmii aa oclloaa-
nilix peayaLTaToa agdnep11weHTos C OT7eraanIM11 yanamH, B 5,4 pa3a Wane ygenb-
Horo pacxoga raaa B Hacoce, He HmelonTem noTepL. 

B pa6oTe [41 ptaamaaerca, 'ITO icoacluinHenT BOCCTan0BnenlIn HonHsecTsa 
sepoHnto, MOHMO yseniruns go anageHma K ------ 0,8; ocnmealle 

6onee sumottux 3HagenRii, no-Bngnmomy, 110B03MO/RHO scne7cTsHe npinagHnHans- 
HISX orpabarseHer. HoaTomy 3HaeHHe K = 0,6 cooTseTcTsyeT cospemeHHomy 
yporano noTeps, a 3HageHrie K = 0,8 6y7eT, no-Blignmomy, COOTBeTCTBOBaTb 
Bo3MOHMOMy B HOHO'HOM carme yposmo noTeps. 

Yeeatatbui pacxo8 raaa Oast paaauumax Hoatnottenmoe monaue 

Ha tioHr. 11 npegcTasneHm onion:ream ygensHstx pacxogos pa6osero ra3a 
H moneHynapHomy secy raaa mg /Maid 	HOCK0111,1111 ROMHOHOHTOB TOILTMBa. GOTH 
OTHOBleHlin suglicaenu no ypasHeinno (3) npli 111311H1ITSIX 3narieramx: gamenlie 
scam:num.  p s =-- 1,4 ama, sasnenHe HosasH p d = 42 ama, 7aBJIeHHe BO BXOnHOM 
cegeHHH ocHosHoro coIIna p n  =42 ama n aoacW)HgrieHT BoccTagoBnefam RomariecTaa 
22 3arcaa Ne 23 

mg 
	— 2 
and 

2
1--Fyi-K2 Pa— Ps 

 
K2  

M 
QRT,, ( 3) 
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Marble namely (K. 
pd  =p,--  42 ama; 

ps = 1,9 ama 
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Minimalist K = 0,8. TeMnepaTypa so sxognom cegeinni ocnosnoro comla 
6sina npnwiTa passoit TemnepaType iinnenris B capiae 11113HOHHHHIRHX icomne-
Helms (TeMnepaTypa itnneinin Hume 15 °  C) H pasnoit 15° C B wrygae BLICOHO- 

KHHHIRIIX HOMHOHOHTOB (TeMnepaTypa HEU1OHISH BLUM 15 °  C). 

41016/ 4Vir 	45011.7459 114" 

0,1 0,2 0,3 0,4 0,5 06 07 08 0,9 
Pacxoo aaaa 	thc/ fficl t % Monemwmpinillt eec paeocieao zaaa 

(1)B r. 11. Ygenimmil pacxog pa6ogero raaa, 'oTsecesanit a ero moneRynorp- 
away secy, ,4711:1 sarseTawis pasnsgarax KOMII0110HTOB TOHHHB. 

/ - IIIITHCDTOpHOTbdi 15p0m; 2 - Tpex4yroplicmban anop; 3 - asomari amenoTa; 4 - nemr- 
pesoloica aaOTa; 5 - 90%-2(aH nepemica Box(opo8a; e - rEepxylopm; dlTopa; 7 - oaore 
8 - TpexcbToraacTbdi 880T; 9 - Olatieb Clyropa (F,0); 10 - (Imp; 11 - RucnopoA; 12 - 
alrrponteTart; 13 - nponmnifirrpaT; 14 - aIraium; 15 - rimpaana; 18 - OKSICB ancierca; 
17 - yrneBoAopoguoe ropionee JP-5; 18 - BecTammeTpanamil ApimeT88/10:kpasKR; 19 - 
emnomait cuRpT; 20 - ra808/03; 21 - rteaTa6opa8; 22 - memn-ageTzne0; 23 - annulate 

24 - 60pn4APKA amommuni; 25 - AHISopas. 

143 anannaa (1)nr. 11 cnegyer, °ITO ygenbralit pacxog ra3a CHIMHO romeaaezeg 

B 333311eHMOCTH OT nomnonenra TOHIMBH. ATM BLICOHOHIMAIIIHX wuicanTeneit, 
Tama, Ran aaoman iincnoTa H nepenncs sogopoga, ygensimit pacxog rand cocTa-
BlifieT onono 2,2%, scan B nagecTse pa6ogero ra3a npnmennionsi npogyRihi pas-
JIoneHHH nigpawnia (M = 12), H onono 0,7% B cnygae npnmeireinin realm 
B nagecTse pa6ogero ra3a. Ann ananolumnimix onnwinTeneit ygensinait pacxog 
rasa anagmensno swim; HSHHHIlii Clyrop Tpe6yeT 6,6% npit npnmenennii 
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npogynTos paanoinemin rugpaanna n 2,2% npn upiameneinni realm B nageczne 
pa6onero raaa. 

H3 anannaa Onr. 11 eJleAyeT, iITO 60ZEIHHHeTBO ropiognx Hamel' Diem:au:di 
pacxog pa6ogero raaa wiono 3-5% npii npnmenemin npogynTos paanomenna 
rniipaanna H 0E0310 1-2% npn Hrcamenemni mann. 

Cornacrio ypasneinno (3), inngicidi sogopog Tpe6yeT gas nogagn nenpnem-
nemo staconnti ygensithifi pacxog ream{ (200%). ()piano min npencTamiTes 
B03110HSHLIM 11021r1HTB B OCHOBHOM comae Hepasnoseenoe pacmnpenne HOWCOTO 
sogopoga H nogorpeToro ream Han raaoo6paaHoro sogopoga, ygenssmit pacxog 
raaa npn npnmenensin 3THX gsyx pa6ognx rams momeT 6inTs npegnonommenmio 
CHIHROH Tko npaiangecnn npnemnemoro anagennit. 

YOe.abubui paexoo Zaact, nomepu Ica ucnapenue, noOozpee 
npu no0aite ebicononunaufux nodunoneumoo mon ✓ ue as eqem 

npodynmoe paadwaicenun zuOpasuna 

Ha clinr. 12 npegcTasneirm peaynsTant sionicnennit ygeithnoro pacxoga 
rasa no nan6onee TWIHOit cjiopmyne [cm. ypasnenne (A.24), npnaomenne A]. 

- 	• 
Ygensnairr pacxog raaa mg /md npegmasnen B 33BHCHMOCTH OT gamma's{ nogagn 
pd npn npnmenemin npogynTos ngeansnoro paanomeinan rngpaainia (N2  

2H2 , M = 10,7) gJIHnarnerainisi 6e iog inzaminkeit a3oTnott HlleHOTLI, 90% -Borl 
nepelincn sogopoga (H 202), rrjpaanHa (N2H4) E yrnesogopognoro ropiogero 
1A.351 panenisix gsnraTeneit JP-5. Pe3yavrami pacgexa, npwicTasnenssie cirnoIIf-
HEIMli HERIIHMH, nonygerm npn K= 0,6, T. e. rip oininiaemom anagemni noTeps, 
cooTsenTigionkem nacTonniemy BpeMeHH. Pe3yasTami pacgeTa, npegvrawientime 
HyHHTH13HLIMH JHnHnME, nonygensI npix 3HH,10111111 K = 0,8, HOTOpOe 00OTBBT- 
Cn3yeT MIIHHMHJILHIJM osingaemaim noTepsm. AaBaeH110 BeaeblBaHHH p e = 1,4 ama; 
gasnenne BO sxognom cenennn ocnosnoro conga p n  pasno gasnennio nogagn p d. 
jik.nn o6ecnegemni pa6oTocnoco6nocm enema', nao6paxtemioH na cltinr. 10, co-
sgaenn nepenag gasneinui Romnonema TOIEHHBa nepeg sxogom B mammal nacoc 
Ha swinging 0,7 ama. aTOT nepenag gasnemni nponasognwn scnomoraTensinam 
ninnewropom, npinioginnam B geficTsne HOMHOHOHTOM TOHJHBa, B3HTSIM H3 marn-
cTpann nogagn ocnosuoro nacoca. Taiund o6pa3om, gasnenne BO sxolinom ce-
gennn cmecnxens (CM. 4)nr. A.1)p n„, = 2,1 ama. TeMnepaTypa nomnonenTos To-
Hansa B 6ane pasaa T1 = 15,5° C, TeMnepaTypa pa6ogero ra3a -650° C. 

Ha anannaa (Inn. 12 cnegyeT, ‘ITO nan6onee HH310121" y)ensinalf pacxog rasa 
nonygancii npn npinienennia 6enoit gumingefc aaomoil HlleHOTIA; npn K = 0,8 
ygensindi pacxog ra3a naxogincn B npegenax oT 1,1% npn p d -= 14 ama go 3,1% 
Jun p d= 84 ama. Ygeammit pacxog ram npn nplimenennn 90%-noti nepeitncn 
sogopoga (H202) covrawineT npnmepno Taxpo Hie sem:many. Ygeniamiti paczog 
raaa upn HplEMOHOHHH roplognx so3pacTaeT. npu npnmeneinin rngpaanna (N2H4) 
ygensinait pacxog ra3a npn K = 0,8 namesseTcs OT 1,6% npn p d= 14 ama 
;(co 4,6% EpH p d = 84 ama; gas yrnesogopogiroro ropio'rero JP - 5 yikensimiii 
pacxog raaa HaX0HHTell B npegenax OT 2,0 go 5,4%. Ygensindi pacxog ram npn 
K = 0,6 nplimepno sgsoe 6onime ygensnoro pacxoga rasa npn K= 0,8 npn 
npognx pal:m yc.nosnnx. Hepegricnemi,ie ygegauue pacxogil rasa B 2 -4 paaa 
npessiniaioT mei-anus pacxojaI raaa Typ6oaacoCaEix arperaToB, HO OHH Bee me 
BII32IBaIOT OTHOCHTOHLHO mainte no'repn ygenbnoit TAM. 

,IkononmiTensuoil noTepeci B pacxoje pa6otiero raaa B raaocTpyHirom nacoce 
{Ba{eTCn noxepx napos nomitonenTa TOHHHBa C pa6otIEM raaoM. Bennunia noTepn 
uapo nomnonenra Tollansa onpegeannacs npn pasnosecnom e0eTOBBH11 B cena-
paTope meingy nomnoneirrom Tonansa II ero napamn. Ha (bur. 13 npegcTasnerm 
sax'HcJIemisie oTirocirrensame anal:1mm noTeps napa mdm d  B 3aEncamocin 
OT gasnerinn nogagn p d  grin ycnosnit, yxaaanablx na (bur. 
swept napa nonygasyrcn upn npinteneinin 90%-nognepeinicit ifog liopoa eim  gH:(H2311H02)e; 
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npH K = 0,8 ygeaLHaH noTepH napa 11202  meHee 0,1% npH "wax 3HarieHmx gas-
nemil nogam p a ; npn K = 0,6 noTepH napa meHee 0,3%. Bonee Balcoltaa 
noTepH napa Ha5nloganacb npH npHmeHeHHH rugpaanHa (N2114) H yrnesogopog-
noro roplamro JP-5; npH K = 0,8 maitcHmani,HaH ygeaLHaH noTepHnapa RnH 
BTHX acHguocTefi paana 0,3%; Hint K = 0,6 maitcHmaabHaH noTepH palma 1,7%. 
HaH5onbrane matieltm noTepH napa npoHcxogar npH nogme 6enoi3 gEnunnefi 
a3oTHoli HHCHOTLI; IIpH K = 0,8 aTa noTepH HaxogHTcH B npegeaax OT 0,3% 
npH p a= 14 ama go 1,6% npH p a= 84 ama; npH K =-- 0,6 noTepH napa cocTa-
STUNT OT 1,0 go 4,9%. 

Pe3yabTan,a, npegcTaBaeaume Ha @Ir. 13, noayqema npn npilmom "'puma-
ileum npogyuTos pamoncemut rHgpaanHa, 'melon:nix Temr[epaTypy ---650° C. 
ECnB 3TH npogymu npegHapHTeabHo oxaagHTE 3a ctieT Tenaoo6mena c HaraeTae-
MLIM HOMHOHOHTOM, TO noTepH napa peaao CHH3HTCH, a ygeammil pacxog pa6o-
tier° ram BoapacTeT upHmepHo Ha 10% acaegcnnie 6o.gee HIIaIfoIl TemnepaTypia 
ra3a BO HxogHom ea -gamin ocHosHoro conaa Tn . 

Baum BLIRHOHOHLI TemnepaTypa guyxcjaa3Hoit cmecH BO BX0,13(HOM cetiemn 
ocHoHnoro conna T7, B TemnepaTypa atngaocTH Ha amxoge H3 Hacoca Td r[PH 
Tex ate ycnoHHHx, RTO H B cnyme, HaniocTpHpouaHHom Ha car. 12. HpH narae- 
TaHHB H202, 6e.goit Hamm:mit a3oTHoil HHc3OTI,1 n N2H4 TemllepaTypa utHguocTH 
Ha auxoge H3 Hacoca Td npu K = 0,8 aeaun B npegenax OT ,--, 24° C (Ha 8,5° G 
swum T 1 ) npH p d  = 14 ama go -32 ° C (Ha 17° C mane T 1 ) npn p d = 84 ama; 
r[pH K = 0,6 ama TemnepaTypa HaxogrucH B upegenax OT -32° C (nogorpea, 

 Ha 17 C) npH p a= 14 ama go C (Hogorpea Ha 33,5 °  C) npH p d = 84 ama. 
HpH upHmeHentm roplotiero JP-5 nogorpes npn6aH3uTe3hHo BaBoe Blame, gem 
npH nptimelleHm 11202 , aaoTHoil KHCZOTLI H N2H4. HosunleHHe TemnepaTypu 
aomr[oHewra TonnHi3a ao HxogHoro cetieHm B ocHortHoe conno (T,, - T 1 ) npllmepH0 
B 1,5 paaa Blame, tiem nommeHHe TemnepaTypm HarHeTaemoro Tonamaa d- T 1)- 

irdertbubiti pacxo0 zaaa u nomepu ma uenapenue 
npu noaa'ie alcuthyozo nuc✓iopo0a u alcudnozo Omopa 

npu noatoup ze.aux 
. 	. 

Ha cli)nr. 14 npeacTameHra ygeammil pacxog rasa mg /m d  a ygeammt 

noTepH napa mv and  B 33BHCHMOCTH OT gaRTIOHHH nogam p a  npH HCHOH1,30BaHHTI 

ream in 110g3411 HtHAHOPO Hitcnopoip H anaguoro 4-.1Topa. HpHHHTO gonyineme, 
RTO itomuoHeHT Tonama nogaeTcH npn ero TemgepaType ulineHm (-183°  C 
gall itlicnopoga n -188° C gm cjnopa), a renal nogaeTca npn TemnepaType 
itomnoseirra Tonama. ,LtaHaeHHe acacmaaHHH pamo 2,8 ama; ito3dAHHHeHT BOC-

CT3HOBHBHFIFI mamecTaa gB113HeillISI K = 0,8. BcnomoraTeabmul HHHCOHTOp 

He nplimeHfieTcH, nocao.muy paccmaTmaaeTcH paxema 6omunix pa3mepou 
C COOTBOTCTBylOBTHM ycRopeHHem. 

H3 anaaHaa ttetr. 14 caegyeT, 	ygemmdi pacxog ra3a a3H nogam acHguoro 
cpTopa HaxogliTcH B npegenax oT 1,4% npIrp d = 14 ama go 4,5% npHp d = 84 ama. 
Ygenmuit pacxog ram g.1151 nogam autgaoro ulicnopoga HaxogincH B npegeaax 
OT 1,8 go 6,1%. (3HmeHHH ygeasHoro pacxoga ra3a npn p d = 42 ama upH6nH-
311T031a0 Ha 30% amine, 'rem 3HageHHH, yaa3ar[Hme as limr. 11, Hcnegcnum 6onee 
BLICOH0r0 gameHHH Hcacrmalam n 6OHLIEteft TO4HOCTH pactleToa, pe3yabTarm 
ItoTopmx npmegeml Ha dimr. 14.) 

XOTH ygeamme pacxogu ra3a, yua3amme Ha cl)Hr. 14, monne npHemaemm, 
ogHaito npHmeHeHHe ream B itmecTae aToro ra3a noTpe6yer Ham m's' Hepeanbao 
plateaux rentreaux 6auou. TO3I,K0 npll npnmeHeHHH autguoro ream moatHo 06ec-
IlerlilTID HOCTaT0qH0 neritylo cHcTemy. B Aoricnmemie cnegyeT yita3anc., 'iTO up"' 
npwienenria aniguoro ream napla, yxogsugHe B3 Hacoca, 6ygyT uongeHcHpo-
BaTLCH. Be3 non eHcaHHH noTepH napa aaem HenHull, cnegyeT H3 aHann3a 
upHaux Ha dArr. 14, npeacTaansuon:mx noTepH napa 46e3 uoHgeHcagm». AlmaH3 
3THX HplIBESX noHaaaIBaeT, noTepH Ha HcnapeHHe COCTaBH.HIOT OT 3,6% HPE 
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p d  = '14 ama go 6,1% npn p d = 84 ama. Ananst3 uplinmx «c nonmencannerm 
nomananaeT, ITO noTepn na HcHapeHHe nonymasoTcm mamsnesaarso mune, awns 
noumnit rens* nocTynasonmil B ocnonnoe conno, anamane npoxosum mepea Ten- 
J1006MeMIIIR B nIHHH smx.nona raaa. ,TkocTaTomnoe ROJIIrleCTI30 napa 113 BTAXJ1011- 
uoro rasa macs, stongenclipyeTcn H no3npainaeTcm B TOILIMBHLIfl 6am, unman 
TM cammm noTepn Ha sacnapenne x:o 1,0% npn p d = 14 ama H i) 0,3% npa 

84 ama. 

mero ygensnoro Baca Typ6onacocnoro arperaTa. Ognamo nmconnit mensamik pac-
xoss rasa B raaocTpyforax nacocax H Tpe6onassne, mTo6m pa6ommrs ra3 mmen HH3- 
MIR monemynapamit sec, npmrsogHT x neo6xognmocTn nmeTs 6onmsmii no paame-
paid H 6onee Trnmenasit raaorenepaTop, mem B cnyciae nprimenennn Typ6onacoc-
nor° arperaTa. 3To ymenarnaeT sum game annynnpyeT Beconoe upenmyinecTso 
raaocTpyilmax nacocon. 

HPEAEJMHbill CJIYI1AH: PA30CTPYIIHMH HACOC C )10RIPAHHEM 
PABOzIEPO PA3A B HAMEPE CTOPAHHB 

Ha cimr. 16 npeiscTannessa 6non-cxeMa onnoro H3 BWKOB ra3ocTpyrmoro 
nacoca, Ea3maimoro eazocmpyibium itacocox c Oooscuecutuex, B noTopom pa6omxii 

PA3MEPLI H BEC EA30CTPYHHOr0 HACOCA 

Hacoc, nmesonmii pansepar, ynaaamme na dintr. 2, mosneT, cornacno ypan-
HeMIFIM, npmsemensimm B pa6oTe (41, nonanam onono 6,8 ice/cen nomnonenTa 

• ard 
Buxunz ~ •  P ill 

IIIII% 
Erraii 

-Zan. 

267MM 080 

C6A32a 

— 88MM 

1.13 7 za3ocmpyinanc HOCOCO8 
1 	111111 	1 	1 	1 	1 	1 	1 

9500 	 45000 

Tgza paxemmozodeuzamena,n 
cU n r. 15. ra6apuTaTae gEasfeTpla cBB3KB raaocTpyilmax aacocox. 

gnaaa CB5131CH 508 4t44; • —  Amamerpm Typ6ollacocamx arperwros cynkevrifylont2x paKer. 
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TOHJIHBa. Ecan noTpe6yeTca nonama 663mannx RoaHriecTH nomuoneaTa Tonamsa, 
TO moans° npnmesarTb necnonano cmaamEmax nacocon. Ha cisnr. 15 nonaaano 113310- 
E1am:fa ra6apHTHoro gHamerpa Tamar CBSI3HH (cnomnononasmoii Tax, gait yna3asso 
Ha dtor. 15) 13 3aB1CHMOCTH OT ulna pamensoro gmaraTenn, Hmelorgero ygenbaylo 
Tart' 250 cen. ra6apnTsnaii guameTp CBH3BH stacocon paseH 178 mu B capme 
Hx npnmenemus Ha paneTnom gmnraTene C Tnroti 3630 ne (usa nacoca, nmexannx 
grramerpm npnmepno 89 atm, no ognomy AJIH ItaHfHOTO nomnossenTa); 3TOT ace 
gnameTp palter( 460 mat B carfae npmasenemm Ha paxelsom gaHraTene c Tarok" 
31 700 ice (19 HaCOCOB, CHOMHOHOBaHHLIX B niecTHyrOgbHy10 CBH3Ity); B carme 
HplimeHeHlig Ha paxerHom nmsraTene C Tgroft 181 000 na (107 HacocoH) ra6apnT-
Rmil mnameTp CB513101 paseH 1020 atm; H, HaxoneH, B caymae npnmenemur Ha pa-
xeTHom gaHrarene c Tnroil 454 000 no (267 HacocoH) gnameTp C13113BH paseH 
1520 mac. 

Aga cparmeHHA Ha clmr. 15 ilpegcraggeam HplI6JIII334TeJIL.H1.113 ma:gel-um 
ra6apnTHMx ggameTp0B Hecx0gbKIIX Typ6oHacocErmx arperaTOB; BHIkHO, 11TO 

onn necnonano 6olmme, mem ra6apnTmIe grramerpil rasocTpyiiHaix Hacocoa. 
HoTemsnanbno Hoc ra3ocTpytimax Hacocox aHaReTcx o=leHL Amami. ECJIH Ha-

coc,n3o6pantermmit Ha cl)Hr. 2, cgenaTs anionnuma c npegenLykam HanpHmeHHem 
B marepnane 14 nelmx 2  npH gaBgeHHH pd=--  56 ama H MHHHMaJILHOR Tonnnmois 
CITHICH 1,5 atm, TO sec aToro nacoca 6ma 6m panes( TOJILHO 2 ice. 3TO COOTBOTCT-
ByeT Becy, oTHecellHomy x egmume cenynsmoro pacxoga Tournma, pamomy 
2/6,8 ---- 0,3 nalizelcen, tITO COCTaBIIHOT OT HOJI0BMILI AO  OgHOC1 TpeTn COOTBOTCTBy10-  

3 
ni,4 4  ihg 

Qs H r. 16. EaoR-cxenia ra3ocrpyinioro Racoca c go:mum:mem pa6oriero ra3a 
B Ramepe cropaRRR. 

1 — a paReTaOsri 222raTezno; 2 — mamma:Lb ackaanif HatAlcocrx; 3 — ax0,741102 naTpytiorc 
Beacbmaemo2 HolitocT2t; 4 — 33x0,4H02 narpy6oa pa6cmero rasa; 5 —  ocamme conno; 
6 — cenapaTop, 7 — HatAltocrrtoe conno; 8 — cmecnTenb; 9 — 9900880p; 10 —raZtoreaepa - 

Top; 11 — manacTpaas o6pamoti 
1:44Opta B upplatax 0603aaqapyr Homepa ce=reimit. 

raa nanpammeTcm B namepy cropaHHH gaHraTenH imam) BLI6poca ero B aTmoccise- 
py; Tanan exema He mammal' norepH ygenLnoit TRIM (mut pa6oHnit raa nolry- 
HaercH H3 OCHOBH0r0 TOHJIHB3). 

Pp Ho cxeme, npegcTamenHoft Ha q(oHr. 16, HomnoHeHT ronaHna nocrynaer 
B ra3ocTpyitHbul Hacoc C gontHranHem pa6oHero rasa Hepea naTpy6on Hcacathae- 

HCHAROCTH H Hiaxogur Hepea marmTpaaL nogaHH, B TO 'Tams' Han pa6oHH11 
raa nocrynaer Hepea HxogHoft naTpy6on ram H HanpaanHeTcH B namepy cropaHHH 
no Ton' site marHcrpaaH nogaHH. BrtyrpH Hacoca nomnoHeHT TounHaa nogaeTcH 
nog BLICOHHM 7BJIHITM Hepea mamma:us o6parHoii CBH3H Ha BICOg B ocHosHoe 
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corm°, rge nepemenumaercH c pa6o1rrmra3om. }IcHgRocTr., He Hymns' ;rail pa6oTu 
ocHoHnoro comaa, nepenycHaeTcH B marimTpanb nogaHH. Pa6oHnii raa reHepn-
pyercH xrimntrecrul 113 HOMHOHeHTOB TOIIJIHBa, nocrynaron(nx 113 mamma= 
o6paTHoft CB51311 0,1J/HOTO 11.1111 060HX HacocoB. gnyx4),a3HaH cmecr. ROMHOHeHTa 
TOHJIHBa H pa6otiero raaa HpoxogriT Hepe3 ocHonHoe conao n BLIXOHHT 113 Hero 

Brigs cTpyrr c 6onranorr cxopocTmo. 3aTeM crpyx BX0HHT B cenapaTop, rge 
pa6otiii raa orgenHercH or anwcoro KomnorreHra TOIEJIMBa B nogaeTcH Hmecre 
C Hamm() nuagKOCTII B marHcrpanr. nogasH. Ocra.ar.Hafr Ham. noToxa Hirtgxoro 
nomnoHenTa Tom'Him nonagaer B nolgRocTHoe corm° H nocTynaeT B cmecHTear., 
rge oHa cmenntHaercH C Tem Hie ROMHOHCHTOM TOIIJIHBa, HO TOJIBRO nocrynaronnur 
B name 113 BX0/(1101`0 narpy6xa scacr.maemoil H yotopHer 3TOT ROM-
nonenT, nocae Hero RomnouenT Torrarina nocTynaeT B g1IIx4y3op H garree B Earn-
crpanr. o6paTHoil CBH3II. 

Y,r4easHarti pacxog rasa B ra3ocTpyiiHom Hacoce c gonurraHHem pa6otiero 
raaa B Hecxonmto pas smile ygezmnoro pacxoga raaa a ra3ocrpyrnaom Hacoce 
6e3 gcomaraHHH Hc.aegcrsHe HH310r0 neperraga gaHnennii B OCHOBHOM comae. 
cDopmyaa oupegeneHHH ygensnoro pacxoga rasa B cJlytiae goamraHHH pa6o-
tiero ra3a HmogrucH B npnaontermar B. XOTH npn nprameHemur ra300rpyilHoro 
Hacoca c goHarrannem pa6otiero raaa oTcyrcmyeT noTepH ygeabHora TRIM, ognaxo 
rrogorpen RomnoneHTos TOIIJIHBa, Hr.r3sammart 6oamumar ygeammamli pacxogamn 
pa6otiero raaa, orpaHHHHHaer upHmeHeHHe Hacoca nor° THna H.11/1 nogaHH Hom-
noHeHTori TOHJIHB c °Herm HH3ICHM gar:taw:mem Hacr.uneHHoro napa. 

C nomorqmo ypasHeHllft, noapremmix B npmaomeHHH B, 6E11 BEIHlicaell 
yrreasHsift pacxo raaa raaocrpyrumm Hacocom c goacHraHnem pa6otiero ra3a 
npn uprimeHenrur paxerHoro Teall C THroil B 1137CTOTO 9070 ne, pa6o-
TazonTero Ha TonaHse rHgpaafin — nepexHcr. Hogopoga. Pacxo) TOrraBBa 6ma 
IlpHHFIT pasasrm 30,4 nelcex, necoHoe COOTHODICHHe ROMHOHCHTOB — 1,9 B gas-
aeHHe nogaHH — 35 ama. HpHHHTr.re  allageHHH noTepb COCTaBHRHH: norepH 
pocTH B OCHOBHOM comae H cenapaTope 5%; norepH Koarprecrna HBMiteMill B cme-
cHrene 5%; norepH g/IIHROCTH Ha cenaparopa 10% R rumps' nonHoro gaHneHHH 
B limixDpope 5% (3TH noTepH nprEmepHo COOTBeTCTB3710T artaHemno K r-- 0,8 gaH 
raaocTpyriHoro Hacoca). 

Hpinurro, HTO pa6oHHif raa nonyHaeTcH B peayJiaTaTe pa3Homenrisi =mem 
rngpa3HHa, nocrynaromero 113 girMiyaoopa r1gpa31H0Horo Hacoca, H Tronpogyx-
Tar pa3nontemitH (c Temneparypofr 760 C H monexyaripahrm Hecom 12) Hanpas-
711110TCH HenocpencrsenHo B ocHoHnoe conao naHtgoro Hacoca. HageElie gameanH 
B ra3oreHeparope npHHHTO pasHram 1,4 ama, gaRnemite HcacLataHHH — 2,8 ama. 

BraHncneHo, gTO mHarimaabwmft yrreabrmaii pacxog raaa HmeeT mecTo npn 
HaBHOHHH BO HxogHom carreHun OCHOBH0f0 conza, pasHom 84 ama. B Ta6a. 1 
nprmegeHm cooTsercTsyronkHe cexyngime pacxorna B KaHcgom Hacoce. 

Ta6diutfa 1 
Ceicyngnme paexogaz B raaocrpytinom nacoce 

goatnrannem pa6omero raaa  

Hacoc 
rimpaaFroa 

Hacoc rzepeHllcm 
BoAopoga 

Pacxog scacmeaemori JICILARO- 
CTH m 8 , xelcex 10,4 20,0 

Pacxog 	pa6omero 	raaa 	m g , 
iselcen 1,90 2,5 

Pacxog 	pa6omera 	g/HHROCTH 
mi, nalcex 29,0 55,3 

Pacxo 	gnlinCOCTH gepe3 amg- 
Rocnioe conno mn , xelcex 26,3 50,0 
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Cexyrignsul pacxog raaa a raaocrpyitHom Hacoce c goamraimem pa6oHero 
rasa s npnBegeHHom npHmepe cocTawarreT 14,5% OT certyngHoro pacxoaa noga-
Haemoro Tommsa, RTC B 6,5 paaa Japer:a:man ygensumil pacxo rasa raaocTpyil-
HEM HacocoM 6e3 goHarraHHH C Tarnam me gm:mei:mem nogaHH H c Tammy' x<e noTe-
pHmH (CM. It Hr. 12). BCHeliCTBite TaHHX 6OHLIMIX ygeammax pacxogon ra3a o6a 
HOMHOHeHTa TOHHHBa Harpenalown OTHOCHTCHLHO BLICOR06 Temneparyphr• 
B Ta6a. 2 upHsegems 3HageHHFI Temnepwryp ROM110HeHTOB TOIIJIHBa B pa3111PIHTIX 

rracTriax Tparcra xasxgoro nacoca, BLIHncneHrmax npn ycJT0silH, RTC TemnepaTypa 
ROMEWHenTOB TOHJIHBa B 6axax puma 21 °  C. 

Ta6.4zafa 2 

TemnepaTypia B ra3ocTpyilmom nacoce c golunrannem 

pa6onero ra3a 

Hacoc 
rImpaamia 

Hacoc nepoRucH 
Bogoporta 

TeMuepaTypa Bo Bxognom ce-

gelnina 	OCHOBH0r0 	conga 116 100 

Tn , °C 
TemnepaTypa 	nomnoneaTa 

B 	MaracTpana 	nogagn 100 82 

Td, ° C 
TeMnepaTypa 	B 	nmxognom 

ce‘Telinn cmecaTenff T ,n , °C 88 77 

BLICORHe 3HageHH/I TemnepaTypm Td HCHZIOgalOT BO3MO 11HOCTE. npHmeHeHHH 
pereHepaTHHHoro oxnantgenna xamepra gsnraTenH; inacoxne 3HageHH31 Temne-
parypra T Tpe6yroT, HT061.1 HoMLIOHeHTM TOIIJIHBa Hmeam HI/31We gasneHHe }facia-
mkeHHoro napa, Tax Ran gaHneHHe napa B cmecHrene He gOILEHO npesmnam game-
Hug scacr.thaHHH. Yrta3aHnme orpaHnHeHHH monmo npeogoneTs caegyrouvimH 
Tpemn cnoco6ama: 1) coagararem HepasHoHecHoro noroxa B OCHOBHOM conae 
c manum Tennoo6menom memay SICHHROCTLIO H raaom, 2) upegHapHreammam oxaa-
mgeHHem pa6otiero raaa nocpegurHom Tennoo6meHa c HarHeraemum Romnonewrom 
TOIIJIHBa n 3) upHmeHeHHem xpanHmoro xoaognoro raaa a RatiecTBe pa6oHero 
raaa. HocnegHHA cnoco6 Hm3san 6ii allaHHTensruzafc npourpsna B Bece. 

BLIBOAM 

HccaegoBaHHe crpyitHrax EaCOCOB no 60T113MHHCTBy BantmAx BonpocoB 

HEaHercH Henoarrum. C ogHoft cropomr, erne He co3gaH 1111 opnn npaxTHHecrat 
npHrogwbril rasocTpyihmati Hacoc, C apyrok CropoaM, HeT HgxaREx HpHHHH-

rrnamamix aarpygHenHrt, npenriTcTHYR)m,Hx co3gaHmo Hacoca Taxoro num. HpH-
HHmaH BO BEIHMaHHO peayasTarm Hccnegosamm, awrop cHHTaer, tITO MMHG,  

BrarnoaHHTE peananyro cHcremy noi(arin TonJInBa C HcnonsaoHartHem raaocTpyitHo-
ro Hacoca, IIo xpaftnert mepe BracorcominargHx KomnollenTos Tonal's, XOTH 

gam wroro noTpe6yroTcH 3HagHTCHIILIe HccnegortamaH H HOLICHHHTeJlblible pa6OTItI. 
Ha OCHOBa1111H nporsegernmix HcczegosaHHA MOHnI0 cgeaam caegyronTHe o6oc-

HOBaHHItie BLIBOXI: 

1. BHOHHe BOMIOlitHO co3gan. Haim's -pop:mit ra3ocrpyilynati Hacoc C yammer-
B0pwreamailmH craprornamH xaparrepHurratamn. 

2. HorepH, onpegerreaume npH Hccnegosarnm cageammix y3aoH Hacoca 
C yHerom gonywkewaii, yria3ammax B Texcre, COOTBeTCTBYIOT 3Hametnno zioacgrr- 
mHerura soccraHosaeHHH noarrHecma gsrtmeHHH K = 0,6. MOgilf0 npegnoao- 
7101713, RTC 3HaHeHHe noad4HITHemra K = 0,8 HwageTcH npegeatmo gOCTIONFIMIAM. 
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3. IlpH arrageHHH K = 0,8 ygeasHmia pacxog raaa OT 1,0 )3(0 5,0% xnaHerca 
peam,Ho AOCTHHIHMLIM nor normeHeHrut BLICOHOHHHHICVIX HOMHOHOHTOB TOHJIHB 
H npi HCHOJI63OBBIIIHI xlimrtgecrill reaepuposarmoro pa6ogero rasa c HEISHHM 
moaexyarrpnum BecoM, Hauprump HpogyxTort paaaoncerursi rHgpaura. IlpH 3Ha- 
gennn K = 0,6 ygeamimift pacxog ra3a Boapacraer Hance. 

4. IlpH 3Hagerama K = 0,8 ygeanamit pacxoj rasa or 2,0 go 6,0% gOCTIMIM 
npn HpHmerreHrm HH3HOHHHHIIQUE HOMHOHeHTOB TOHJIHB R npri npsmeriernm 
rerun B xagecTrie pa6ogero ra3a. reaml goarrieH nprimenHTLcH B Hargicom Forge 
gag CHHHteHHH norepr, KomnoHerua Tonamra B HHge napa R gag ymerimnenHa 
Baca realleHmx 6mion. 

5. ra3ocrpyriamti Hacoc 6yger HMeTb nprimepHo Te Hie ra6ap2larime pawn- 
pm, 	H TypoorracocHmil arperaT, a ygemarmiff sec 6yger 111WeTb °KOJI° 0,3 NO 
Ha1 x2/Celt noganaemoro HOM31011011TH TOHJIHBB, 	Hgnoe H11R mpoe meHmne 
ygeabHoro Baca Typ6oHacocHoro arperaTa. 

6. B03MOHSHO CO3AaTb raaocrpyrnamil Hacoc, HO3BOJIHION(Hil CBeCTH H nyaro 
uorepro yJQeJI HO2 Txr1. B mom caygae npHmerinercH grata pa6orm Hacoca c go-
Hiuramtem pa6ogero raaa B xamepe croparam. OgHaxo DTOT gHICJI pa6orm rawer 
orpammenHoe npnmenenme H TOMITCH gaH nogagH BLICOHOICHIIHIHHX HOMILOHeHTOB 
TOHJIHB C HH3HILM gamerrHem napa. 

HpHHOSHOHHO A 
TEOPETH 1TECHHE XAPARTEPHCTRICH rA3OCTPYHHOPO 

PAHETHOPO HACOCA 

Ha cDrir. A.1 npegcraHaena 6aox-cxema ra3ocrpylmoro nacoca. IloaygeHo 
yparmerme g.grr onpegeaernan reoperHgecrioro ygem.noro paexoga pa6ogero 

raaa M 0/ M d. 

17 	 Ps  
rh,,s rime  

cD u r. A.1. B.nox -cxema raaocTpyitnoro Hacoca. 
1 — maracapaab o6paTirolt CHF1811 (nepenycxa); 2 — pa6wiaa 3f(HBROCTB; 3 — pa6oRaft raa; 
4 — t4mpay333a; 5 — ocaoBnoe canna; 6 — cmecx7ena; 7 — cenapaTop; 8 — 7(dcbotyaop; 9 noaana aimaxocur, 10 — pa6onag am:v(3cm BenomoraTeabaoro imaceaTopa; 11 — 
coma); 12 — cmeurrena; 13 — ax<cpyaop; 14 — Bcaciaaaemaa MHBEOCTB; 15 — 6a3; 

16 — aauac acKANOCTE; 17 — BbiltA011110/i raa + napbr. 
MtOpla B apynatax otSoarranaiom Homepa  

Hccneaoecutue saaocmpyiinbtx nacocoe 8nn paxemmux aeuearne.ners 	347  

'Popcynrca ocitocitozo con✓ a 

Pa6oguii raa H pa6ogan HUMHOCTI, nogarorcH B ocHosHoe conao gepe3 
orgearame 0lopcyracH B cDopeyHoguoir mamma, cmemmearorca npa ganae-
HMI BO BICOgH014 cegemini OCHOBH0r0 contra pn  H gocurraror criopocur v i . Tax 
Halt early-340ra pacxog HIHAHOCTH 3HaTIRTOJILHO 60JILIHe cexyagHoro pacxoga 
ra3a, To mragerme criopocrli v i  6yger HpH6aH3Hreaarto pans° crcopocru HUM- 

HOCTI4. Caegonareamm, 2  Pd —  Pn  

Ocnoercoe coma() 

06o3Hagnm gepe3 v2  criopocrs cmecH pa6ageft MK) HOCTII H pa6ogero raaa 
B HtsxogHom cegenrar ocHOBHoro contra (cegealle 2, (Diar. A.1) H llepe3 Ki-
orHornerare CHOpOCTII V2 II II3331Tp0IIIVIOCHOil CHOpOCTH Vi, xoropoe Ha3mHaem 
xod095uquertmom eoccmcasomenus cfficopocmu e oct(oenom comae. Taln( o6pa3om, 

Ei2 =  K 	 (A.2) 

Aaaee, paccmorpHm caygaii ncregenHn cmecn ‘lepe3 ocnonHoe corm° upn 
caegyronnax gonynkeHmax: 1) HOTOH FIBRfleTCH yeTaHOBHBMIIMCH, orgromeprarm 
• 6e3 Hamm. Ha Tpearre; 2) raa H )1(HJAHOCTb panHomepHo nepemernanm, Hmeror 
ognHarconyro Ten uepaTypy H granxyrcH C ogmlariosoii acopocrwo; 3) orcyrcrayer 
Teruroo6meu co cTeratamH couaa; 4) cmecr, He cosepnraer Hmtaxort Hnenmeifi pa6orm; 
5) eAHHCTBeHHIEVIII CHJIaMH, rkericrayrommina na cmecn, xBn11IOYCx CHJIEI gm:uremia; 
6) Her H3meHeHHii 3Heprrm HoaoxeHHH; 7) raa KBJIHeTCB Hgeamonam H ero 
ygeabHme TenacernsocTH HBJIHIOTCH HOCTOHHHEIME, 8) rxHgriocrs Hecnatmaema, 
inner nocronaHoe ma -gen:He ygear,Hori renaoemxocTH H gasaemie napa, paaHoe 
Hyaro. 

lipegnoaontrim, 	raa, Hmeroundi moaeriyaripHmit Bec M, yrrearnryro Ten- 

acerniocra Cp H certyrigmari pacxog m g , Hocrynaer B conao B eager= 1 n cmennr-
Baena C ritHAROCTLIO, HMelOIHeik IIJIOTHOCTb Q, ygeabHyro Tenacerniocrb C I  H ce-

xyHgnmil pacxog m 5 . 06o3Hagrim tlepea pn  gaBaeHHe, Tn  — remneparypy H v i
-cxopocrb cmecH B cegernm 1. 06o3HagHm gepe3 sgi  n sii  ygeasnme maccoame 

3HTp0IIHE H ,lepe3 lgl  g LI1 — ygeaLmae maccoarre afiTaJILICHH COOTBeTCTBeHHO 

raaa H Hingriocrn B cegeHHH 1. 
06o3nagrim -gepea 	Aaanenne, T 2—TeMnepaTypy H T1 1  criopocra cmecH 

B cegemm 2 n 06 03HarDIM gepe3 sg2  H Si, yge.inanae maccoame allTp0IIHH H ig, 

H it, yrkear.Hme maccoame amaamaHH cooraercrseHHo raaa H HUIHISOCTH. 

143meHeHHe ygeabHmx maccoargx anTpointri raaa, o6o3Hagennoe gapes As h , 
npn nepexoge noroxa Ha eager= 1 B cegenHe 2 pasHo 

R 
As g = sg,—s g,= cp in

T2 
 — iv  In 	 (A.3) 

rge R — yarnrepcaasHan raaonan HOCTOFIHHaH. 

• Cooraermyroukee Hameaeime ygeasHori macconoff 3HTpOIIHB 31011kHOCTII, 

o6o3HagenHoe gepea As i , paHno 

As/ = 8/ 2 — st i  = c/ In 	. 
T2 	 (A.4) 

H3MeHeHHe 311Tp0H1111 cnecu As COOTBeTCTBeHHO 

) 

6yger 
in 

M 	pa 
-r m rcl 

, 	. _R ps  
As = m g  As g  + 	mg  (c

P 

T2 In — 
	 (A .5) 

Tax Hari, coraacHo gonyn -remno 2, HpH ncregeHHH cmecH tIepea conao Tem-
neparypa ra3a parma Tenueparype HCI4gHOCTIT, aro6an nepegaga Tenaa OT MIA1(0- 

.CTH K ra3y HBIISIeTCH o6parHmoft. gaaee, scaegcrane Toro 'ITO HOTOH HpHHHT 

agHa6aramm H 6e3 rump. Ha Tperme, TO noTox Hrtanerca Haampormgecrinm, 
T. e. As = 0. 1-10gCTaBJIHH As = 0 B ypanHeHHe (A.5), Hoarraem 

(A.1) 

Ps 
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Tn 	An 	

Mrn 	1 T2 = p. 

	
Ring I ( CP 7±C I) 	

(A.6) 

143menenne ygenmoti OHTML111111 ra3a Ai g  npn nepexoge ra3a B3 cerienna .7 
B ceqenne 2 palm° 

Ai, =1g2  — 	Cp  (T2 — TO. 	 (A.7) 

CooTaeTcTayloinee namenenne ygenbnoii aHTanbnHII H114,14110CTII Ai i  6ygeT 
onpegeaRTEcH ampamennem 

	

Ai/ = i 12 — i t , 	(T — To +Ps— Pn 
	

(A.8) 

C plural gonylnenuil 1-6 Ana yeTaloanamerocg noToRa mem, npoTe-
amorgero no coney, yparmenne aneprnn, npumenaemoe memgy ceriennaln 1 it 2, 
nmeeT BHA 

1 	• 
(mg + rni) (0— vi) -F mg

▪ 

 Ai g + m i

• 

 4 i 1  = 0. 	 (A.9) 

Hoene TIOWT3HOBHH 3narreanct Ai g  H Ai/ 113 ypanneunii (A.7) n (A.8) ypaa-
nenne (A.9) Trimmer Brig 

l 	• 
(mg ± raj) (zf — = mgc, (T r, — T 2 ) ± 

+ 	(Tn— T2) +  An 

e 
Ps  j i 	(A.10) 

IlogcTaanna T2 H3 ypaanenkul (A.6) it pentaq OTHOCHTOHLHO v1 , nonyqaem 

--= 02
, 

e (1 

2p„ 	(
Cp 

 mg 

nt, 	Pn 	inz 

m l 

	
± CI X 

(A.11) 

manmx 3llaqennii omouiemin mg /mi , nmeiorgax mecTo B ra3ocTpylinom 
nacoce, mcrioneannaamme ypaanenne, alcaloquolgee onion:mane p3 /p„, monceT 
6LITL Hp116.11H3HTOJILHO ampaHceno nocpegmom nepBSIx gayx TITIOHOB paga pa3- 
awiceman. Taxam o6pa3om, 

	

An 	
± 

Rin g I (
Cp 

MM1 	7n1 

cP  

MIN  

Ring  

III As  . 
An 

m 1  

Ilo)Kranomia ypaBHOHM1 (A.12) B ypameane (A.11) gaeT 

	

0= tri.2  + 	 . 	(A.13) 

Q 
	77, g )  ( m* 1  MAn 	Ps 	Pn 
( 1  + =- 

	

mg pliTn 
 in Pn 	Pn — Ps  2p„ 

nti 

Bonee nogpo6imil ananna pa6ona gayx(Dammix coven upencTaanen B pa6o-
[81, B aoTopoil ypaanenna (A.11) II (A.13) near:mad meTogom, OTJITITIHLIBI Te 
meToga, n3nomennoro s gaanoti pa6oTe. OT 
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Crnecume.ab 

06o3naqnm qepe3 ms  cexylignwit pacxog acacsmaemoil HaIgROCTH, nocTy-
riammer' B cmecnTenb, qepe3 v 3 — cgopocn, amgRocTa B asIxognom ceqeann 
cmecnTeng. 06o3naqam qepea K2 napaMeTp, nantanamil Ham noa0Ouquenmo1s 
• occmauoeitenua nonuttecmea 8811,01CeliUSI B alecnTene, paamail OTHOIHOHHIO HOJIH-

wcTsa ;ABM-I-WHIM noTona 	 B BLIXOAHOM ceqeann cmecarenn K Hoarse- 
cTay gBYDReH1131 noToxa pa6oqek atmgRocTli Era axoge B cmecnTens. TaxTim o6pa-
3om, K2 pawl° 

(A.14) 
m 1 v2  

143 pacemoTpenun clan. A.1 cnegym TITO 7713  paano 

	

Ms = + 17/0+ m1 +m6, 
	 (A.15) 

rge m a  — ceRyagnwil pacxog magitocin, no/ artaemoii B ganraTenb, mb — 

ICIMHOOTH, npoxognigeil qepe3 acnomoraTenumil HHHCBIZT0p, 77/,, H m 1  — napoB 
II HMJAHOCTE, yxogargax 113 cenapaTopa amecTe c pa6oqnm raaon. 

110ACTaBBH51 ampasneane rr1 3  B ypaaneane (A.14) H peman ero onlocirrenb-
no v 3 , nonyqaem ypaBnenue 

V3=- 	  

m d+ ml+ mb 

K2rniv2 	

• 	
(A.16) 

B HoTopom npene6peraeM qaeaom m, Bangy ero manocTn no cpamienalo co 3na-

qemulmm an d  H 

Cenapamop 

143 cimr. A.1 caegyeT, "ITO eel-171-1)1mA pacxog HVABOCTII, nocTynalonvii 
• • • 

glicHry3op, pasen m a + mb  + ml , a ceayagnmii pacxog HaigHOCTH, nocTynao- 

igen B cenapaTop, pamen m a + m e + rab + mi  (npene6peran mv). 0603H3,114211 

tiepea K3 napalm), na3Banandl Nam noag5Ouquenmox eoccmanoenenust xaccu 
e cenapamope, pasamil OTHOBIOH1110 nepaoro pacxoja }co BTopoMy. CnegonaTenbao, 

Md -1-  Mb+ inz = K3 (nd+ Me + Mb+ MI). 
	 (A.17) 

a qepe3 	napamerp, na3aannwil Hama noag6g5uquenmox eoccrnanoe.nenua 
06o3naqnm qepe3 Vy CHOpOCTE HCHgROCTH B BLIX0,11130M cellealin cenapaTopa, 

enopocmu e cenapamope it paaamil oTnomennio v4  x cRopocm HillgEOCTH, nocTy-
flan:Keil B cenapaTop. Torga (A.18) 

K 403. 

,IfuOg6y3op 

• paaamia OTHOHIOHHIO 110BLIBIOHHH gaanernin B Alictky3ope x cHopocTnomy nano-
py noTolta amgxocTil BO axogaom CO,IeHHH gn44373opa. Taanm o6pa3oM, imam- 

0603HaTIHM qepe3 K d napameTp, Ham:mania namn K. n. a. aug50yeopa 

meane AaBnenna memgy cOTzeHHHMH 4 H 5 paBno 
Kay! 	 (A.19) Pd Ps— 	2  • 

Bcno.nozamerlbubli unaieenmop 

11PHHHTO, TITO cHopoCTHoH nanop noToxa HCHAHOCTII B BLIXOAHOM cerleann 
conna namenTopa B Kn 1  pa3 6onbure nepenaga gaanennft B coarse. Tannm o6pa3oM, 

2 	n, 	d 	s • = K • (P 	P ) 
	

(A.20) 

Ring  I ( ;rig 	) 

1 Mim i  Cp 

X [1. 
An 

mi 	
Pn —  Psj .  

Pn 

(A.12) 

(ms+mi) V3  • 

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 
GB - 

1— VT  
Kb (Pd Ps) 	K3 

Pm—Ps 
 [1+0 — K3 ) 7,1  
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RoaxgecTso giumenna HUTA/MTH B BEJX0AHOM cerzemni cmeurrega BCHOMO-
raTemmoro HantexTopa paBHO HonwiecTsy gBIDHBHHA 7H1H(HOCTH B BLIXOAHOM 
cewHHH conga HymeHTopa, HomHomeHHomy Ha Torga 

(ma +Me+ mb) v7 = .(7Crr, 	mbv6> 	 .(A.21) 

rge He y9HTLIBaeTcH tiger( m t, BBHgy ero magocTH no cpasHeratio c m d . 
Hepeuag gummier B g4cpy3ope BerromoraTemmoro HHHieHTopa paBen 

cHopocTHomy Hanopy NCHHHOCTH B BLIX0):kHOM cetieHHH CMOCHTNIA 9T0r0 HHHcen.- 
Topa, ymHomeHHomy Ha Kd , 1 . Talcum o6paaom, panROcTb gaBgeHHA Mensgy eerie-
HHAIVIR 7 H 8 paBrra 

icd , t  Qv;  
Pm Ps — 	 • 	 (A.22) 

PemaB coBMecTHo ypasHeHHH (A.20) — (A.22) H (A.17), Troariaem caegylomee 
mapameHHe ;WI onpegeneHHH oTHourreamforo pacxoga pa6oxleili H(ligHOCTH m b , 
HoTpe6Horo gas{ pa6oTm BcnomoraTemaoro HinHeHTopal): 

mb 
and 	v 	[ 14-(1-K3 ) 

Kb (Pd-  Pa) 	K3 
Pm — Ps  	 

3Aeca Kb =-- K„, iKmK d , i — n. n. 0. ecnontocameimmeo unoicenmopa II F = (ma± . 	. 
mOhn i — 4cTeuem, nepenycHa». B pa6oTe [4] noHa3aHo, 	aHaReHHe 

gOCTI3BB110, HoaTomy 3TO 3Ha■TeHHe 61.1n0 IIpHHHTO B pacmeTax, munocTpHpye-
wax rpas[mHamH Ha cf)Hr. 12 H 13. 

Ypaonenu.sc yOe ✓canozo pacxoOa pa6ovezo zaaa 

PemaH coHmecruo ypasHeHHH(A.1), (A.2), (A.13), (A.16) — (A.19) H (A.23), 
Honplaem Hoene rpomo3gHwx anre6parmecHllx Hpeo6pa3oBammi caegyammee 

ypaBHeHHe Ana oupegeaeHHH ygenTooro pacxoga raaa mg /m d  B raaocTpyiiHom 
Hacoce: 

Mg 
GPGKGB, 

and 

rge 

Gp — 	M (Pd—Pa)  

M (pd—Pn)-HRT„ In /.='' 
Ps 

K2 
1 	 (1+F,)2  

1 K2  1 
. (1+ F)2 

GP J  

B opnrmiane mpantenne [ I (1 - 	1 1/K 3  ypamenunx (A.23) H (A.24) 
- 01311160S3O CTOHT HOJA 3H8HOM xnagpamoro nopan.— 17pux. pea. 

Ifec.neaoeartue eaaocmpytinux nacocoe 8.an paxentreux aeuzameneti 

BegHaHHa K B ypasHeHma (A.246) pama K = K1K2K 3K417 K d  H HaaaIBaeTCH 
no460uquennzom coccmanomenuit naaunecmea Oeumenua B raaocTpyilHom Hacoce. 
B capiae npHHHTmx HoTeps H upTuvrrmx gonynxemul, yHaaammix B pamege 
«HccaegoBaHHH y3nos Hann*, Kt.= 1-0,17; K2K4 = 1-0,23, K 3 = 1-0,06 H 

Kd= 1-0,08; 3TO 3113HBOJAHT H 3Hanemmo K = 0,58. 

B.auxnue cmenerat nepenycna na yOe.abnuii pacxo0 
pa6o4e2o zaaa 

Ha cbfir. A.2 HpegcTaBgeHa 33BHCHMOCTL Hoactgammewra. ygenLHoro pacxoga 

pa6o'xero raaa GK OT cTenenn HepenycHa F (rna+ mb)Im i  Ansi 3HwieHHA K, 

iimmiaiiim 
11111111111111/11 

111•=111■1 

G..... 74  
l El 

MONMEN p: M..- 

illb. 
PIM SI- Illk. N.s.-i-.-_MinlIn gi . ... 

ih ■:------  
Ilan .411.111.1...11111M1 

k 

ro-- 

_11■1W.1:.z. 

0,004 

NM 

:004 
1111 
MN 

im---.--- -- --or„ 
wpm 0,016 

0 008 

NM. 

0 
0,016 
0 i 

1,0 
	 8. 016  

2 

0 
0 	02 	04 	06 	09 	10 	1 2 	14  

Cmenene nepenycKa F 

cri a r. A.2. 3aancEnocm ment,gy no3cMnawlenTom ygeaLnoro pacxo,tka rasa 
H vreneamo nepenycna. 

zencanvix. B Hpegezax OT 0,4 go 1,0, n 3HalleHHil GP— OT HyIln Jo 0,016. p BTHX 

Hpegegax genarr 60711,1111111CTBO 3HageHHI3, HpegcTaBasHom,Hx upaHTHRecHnit Hive-
pec. 131:1o, gasi Aammix 3Hailerwit" K H Gp HMOOTCH onnuvrarthaoe 3HarieHHe 

cTeuerm HepenycHa F, upn HoTopom How[3(4agHeHT ygeamioro pacxoga rasa GK 

HMeeT mHHH.manbHoe 3HarieHHe. 
Ha clutr. A.3 HpegcTaBgeHa 3aBHcHmocTs me;Hgy Hoac[HDEHHeTurom ygenb-

nor° pacxoga pa6oriero raaa GK (TrpH or[THmagBilom 3Hacetam cTerrenn 

351. 

1. 	(A.23) 

GK 

(A.24) 

(A.24a) 

(A.246) 

(A.24a) 

36 

34 

32 

30 

2 

2 

2 
Co 

c3 2 

.4  2 
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F =171 — K2  . 	 (A.25) 

Cornacao ypaimeamo (A.246), cooTseTcmyloame aawleaHe HoacMiugHesTa 
ygenbaoro paexoga rasa 

GK = 2 (  i+V-1—K2 ). K2  (A.26) 

,,4 	, 	, 
32 

it 

mi.=  .. Gp = 0 , 016 al  
3o 1 AMPAr  

as  ini- M1 	. 0,008 
26 Mt • . - 	. 0,004 
!a kV;Ii rOrid  

1  i 
1 

18 	km16 

4 Wall 

0 A Imo  

8 ■ 	- -,7., 

4 	 IiitSM 

- mIli a ■ 
) 0,4 	0,5 	0,6 	0,7 	0,8 	0,9 	10 

Koarprput{ileHm 60CC17701f06175HUR 
tronuttecmga deumeHuR K 

(I) rf r. A.3. 3aralcamovra memay ao3cDcDarmeaTom ygensaoro paexoaa ra3a 
Iloaclx13114fleaTom aoccTaaouneaarr Roarmecula ammo:um upa oarrusraasaom 

313w:rearm cTeneaa nepertycaa. 

mg  
111111111 III Gp' 0  

,III 
■111•11111■IPME 

IPMEILa 
21PEMSISSEINI, 

MER
wN

E 
In 
:n: 

,EIRIS 0  NIX 
MI IP, GP  =0,004 .44 INIZIPEP :0,g1 INI ■  iiiirtrira =0,016 in 
gionzziai.... SE 
aUll INNLIS kw  ill 

mil 
IN 

08 	09 
Ho3cpq:nnviemm BOCCI770HOELIMILIR 

IC0171146C1778a deumemUll K 

r. A.4. 3asaciamocTb mesaay creneErbto neperrycaa n 11034343aurfearom 
aoccraammearia RoailrlecTaa aBIDICeflEffi. 

— • — creuenr, neperrycna Ana arraennn GK H I,/ pas 6onbine MISHHATHabH01-0 Gg.  
cTenem, neperrycna gnarrannnmanbaoro al/age/sun GK (oirrnmanbnan cTenena nepenycsa). 

% 0, 

0, 

4, 0, 

CJE  0. 

0,3 

0,2 

0,1 

0 
1,0 
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impenycHa F) M Hoaclicloauaearom BOCCTHHOBReHHH HonstiecTsa ABIDICe111151 K. 
Ha On. A.4 upeacTaaneam COOTBeTCTBYTOIHR8 ouTumainanie 3HatleHHH o'reueail 
impenycHa F. Ha Om. A.4 TaRate upegeTasneam sawleaHa macula nepeuyeaa 
F, upH HoTopm aawlealla Road:Am:maim ygenaaoro pacxoga raaa GK B 1,1 pa-
3a 6onmile sawmill& GK 	carma, apegomanealioro aa Oar. A.3. Hs aaana- 
sa Oar. A.4 magyar, 4To apl ysenIttleana GK  Ha 10% crenein itepenycaa 
niwuniama upiumpao agsoe. 

Benivuura ouTsmansaoik eTerieaa nepeilycHa monteT 6rarL oupegeneaa 
cpegmeaao H3 ypaiumaaa (A.246) nyTem giugepealalpoisaana napameTpa GK 
H npapasaasaaaa pesynsTaTa Rpm. Hocneguee ypasaeaae momeT 6mTb pemeao 
OTHOCHTWILHO F TOJISHO B caytme, Horga Gp= 0. gnu Gp= 0 ornumanmaa cm-
near, ilepenycxa pasha 

Hicjiar. A.3 cnegyeT, 11TO 1m:uvulas GK, oripegengemaa no ypaimeamo (A.26), 
Hamel,  oura6H37 He 6onee 15% Ann saaeaali K 6onee 0,6 U sawmill& Gp, lipeA-
cmanalonalx upaaTivieciarti Hampec (oT 0 go 0,016). CnegoaaTensao, uo) oTaaos-
Hort aToro 3HalleHrIff B ypaisaerme (A.24) monom marlin% upH6nH3Kealioe  ypaB-

HOHne gas' oupegenemia ygenLHoro pacxoga rasa In.  Sm.  d. Bonee Toro, B 6onb-
maims apaicrageciatx carmes riepahift mum B sHameaaxene ypasHealla (A.24a) 
cocTasnileT meliee 5 % sawmana isToporo iIneHa , n rioaTomy int Immo upeae6pwm. 
B carme ecna aacoo ae HmeeT acriomoramamaoro rameHTopa (Gs -- 1,0),  ypai3- 
mime (A.24) upeapaumena B ypaimmaHe (3). 

ilpHaomenrie B 
TEOPETIPIECRHE XAPARTEPIICTRICH PA3OCTPYHHOPO HACOCA 

C HOHCHPAHHEM PABOIIEFO PA3A 

Ha cluir. 16 ripeacTasneral o6osawlerrax, upanfeaealmie upu aaanase eTpyfi-
H01"0 aacoca DT01.0 Tana. 

Ocuoeuoe coma° 

CHOpOCTI• B BLIXOAHOM cagerma OCHOBH0r0 cm:Ina V2 cocTaanaeT K 1 -3710 
qacTL assaTponmecHoli BEIXOAHOR CHOpOCTH. Hpnalimaa ciwpocn, BO BX0,4HOM 
camalta vi  Becsma manor!, aaxogam v 2  [en. ypaallealle (A.13)1: 

• 
Cenapamop 

3cHieHTHsaocTs cenapaTopa onpegenilena gsyma HoacjidargimaTasiu 
HOBJI8HHH K3 H K4, KoTOp&e 

K3= m,, 

23 3aaa3 Ng 23 

t4 = 	2Pn  ;n [mg  QRT n  in  Pn Pn — Pd i 
MPn 	Pd 	Pn 	• 

	

. e  (1+ 
	int 
m1 

(BA) 

BOCCTS.- 

(B.2) 
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(B.3) 
H 

ITCuOitocmuoe condi() 

cooTaaaaeT KniTio tiavra nogaoro gaanennn BO axognom evieana. Taalim 
Caopocraoft nanop JHHAHOCTH B BMTOAHOM cetzeana HCHAHOOTHOTO contra 

o6paaom, 	
S1 .-Ka (c+ Pd Ps) ' 

	 (B.4) 
2 

Catecume.ab 

110440110itenr noccTaHOBJleff1IFI HOJIHTIOCTBH ABHHieHT151 )101,7:kHOCTH B cmeezreae 
paBea K2. CnewortaTensao, 

K2= 
ms --1-m n, vs 

Mn 
V, 

ju0Oyaop 

HMO BO wrognom cetienxx ocHonnoro mina Hann nozepn gannennx B risoreae- 
K. n. g. gliclaDyaopa paaen K4. Tax Rex ganneane easeaam 6 paaao game-

paxope, TO 	

pm. ±apgg 	
= Kari 	 (B.6) 

Ypaeueuue yOe.itbitozo pacxoOa pa6o'tezo zaact 

Peniax COBMOCTHO ypaanenna (B.1) — (B.6), nogyqaem enegporapo cDop-

mpg Jinx onpagegem ygenbaoro pacxoga pa6ceiero rasa mg /ms : 

mg

• 

	1 m„ 
-7-c; 	X 

m a 	ma 	
SiSLIC11C,,,Kd  

1 

Pn— Pd 
X 

1 
Pd— Ps  
Pn — Pd 

(B.7) 
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AHanm3 npextenoe noebnueHmK AcieneHmn rasa 

B Kamepax cropaHmn C pereHepatmeHum 

oxnaxcAeHmem paKeTHbIX Aemrcrreneil 

c 6onbwo TSIFON 

a Medep 

B BTOfi pa6oTe ounchinaeTcn anannTn‘lecnoe nconegonanne BO3MOBBIOCTB oCyniecTBne-
Hnn perenepaTnnnoro oxnancrkenna xamep paxeTHlax Annrarezeft 6onbnntx Tar, pa6oTaxamix 
npn BMCOMIX xannenanx rasa. Iloxasaao, ‘ITO npn aanannott nextuurne Tarn pereueparamose 
oxnancxenne ocyinecranmo Tonmio B TOM Gay-gee, clean nasnenne rasa B xamepe cropanna 
Eaxommn EBBW npeneamforo sna‘reann phat m, sasncinnero OT Romtnryparnin oxnawaloinero 
Tpawra. lIpenenBnaa swarm:re ;kenneling rasa Boanfixaer BcnencTime neofixopyndocTrt ynos-
xerriopennx npoTHSopeumx Tpe6onannift Ran C TOWKR sperms Tennoo6mena, Tan H C T0.1111 

sperms nponnocTn x xoncTpymmonxbrm pasmepam oxamnaminero Tpazaa. B ‘racrnocra, 
c oxnoil cTopoHtN, TORBI,HHa °mesa CTOHICH He MOBleT 6MTS Became manoii, .rro menaTeabno 
;AAR nygraell nepenagn Tennosoro noToria or rasa B oxnannTenb. C npyrok cTopoing, sTa Ton-
ranna ne monter 61.rm BecaMa 6onmnoii, wro menaTenano c TOMCB apeman uponnocm, nocaomay 
narpyann OT gannemin BoapacTaioT npn nonxiinennia gannenan rasa B xamepe cropanna. 

IlpnnonaTca monicnenna no orrpexeneinuo npeneamioro anvienag xannemin rasa 
06ycnonnennoro ycnonnsmn oxnanmenna, B xamepax cropanun c Tnramn 455 B 1815 m, 

pa6oTalommx na Tonanne m11;410111 itucnopog — yrnenonoponnoe ropieriee Tuna RP. PaccmaT-
plthaeTcn xamepa ABEtraTeim, Branonnerman n3 Tpy6ox, naroronnennatx Bs xapaxTepBMx 
maponpocEbtx maTepnanon; oxnantnalonnan nounonenT — yrneeogoponnoe roprogee RP, 
nanpannenne ABIUReBBH oxaannTean upoTnnononoMtno BaHpa3neEBlO noToxa rasa us xamepta 
cropannn (irpornnoTox); npoTexaxne oxnannTeng onnoxparnoe. lipunegen mama (B wane 
cliopmyn c 6eapa3idepnanin nnenamn, yno6Kbix nag npnmenexkur) nononalrenbnoro BlIMIBBR 

ntapocToiixnx noxparrnii. Ilpamenenne aTiax noxplarrnit naeT BOBMORCHOCTB non:warm upexeni, 
Hoe Amman:re rasa B xamepe cropaBHH. 

0E03HANTHRE 

IlpH OTOyTCTBHH enenaagsaux orosopoa B TexcTe CHMB07111, lipBEBTI.Ie 

B ;leaner pa6oxe, o6oaaaaloT: 
b — gnameTp Tpy6an oxgasagaxanero zpaaTa, XX; 

Cp — ygensnax TOIMOOMHOCTI, npn HOCTOHHHOM AaBne111111, KKalthe C; 

g — yeaopeame CHMI THHCOCTH, atIcen2 ; 
a — HOO44111OleHT TeunooTgama, nicanlat2 .4ac° C; 

— HOKIXDITIMOHT TOOJIOITOBOJTHOCTH, xma.11.4•Itac° C; 
is — =mum Tpy6ox; 
p — Aanaenne, nalcat2 ; 

ygenanmit Fildnyabc gaageana rasa B Ramepe eropanna, cot; 
Cf — KOWINDHHHOHT Tpennx; 

St — xpxTepxit CTaHTOlia; 

D — gilameTp, ac; 
P — mare, in; 
• ygegbaaa THra, ceic; 

Pr — apnTepaft Ilpaagrga; 
Re — apnTepnit Permo.ingca; 

T — TemnepaTypa, °C; 
u — CROpOOTL, .74L/Celq 
G — Becosog cexyrInmit pacx0A, Ka I cen; 

23* 

(B.5) 

. )2 

1+  	
Pn+  APgg —  Ps 

KUnK d 
Pd— Ps 

m 	
Pn—  Pd 

CRTn  

L 114  (Pa — Pd) 
In Pn KinKilC nKd  

Pd 	nt s  )2 pm + Apgg — 
Kd 

Pn— Pd 
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0 — HomlaciniHneHT noTepH gm:maims' B citopcymtax; 
v — npiwegeaHali Amnia, x; 

— onion:imam yAensinax TennoebatocTeti 1); 
8 -- TOJIIHIMB CTeHRH, .4GIC 

it -=_- cp,  j (Tw , j — T j)ICp, g• (T g — Tw , g ) — ycnosHoe oTHoineHHe awrazmana; 
0 = (Tg — Tw , r )1(Tg .—T,, g) — ciTHomeHlle TemnepaTyp; 
e — AOnH pacxwaa Tonzawa, HAywaa Ha oxnanweawe xamepm cropauuu; 

— ROKIXDHAlleHT BH3ROCTH, K2 • cen1.74 2 ;, 
y — yHearnimia Hoc, xe/..x 3 ; 
a — oxpynaroe nanplincemae, ice Icac 2 ; 

atempanaa noTeps gaimetwn as APf, t, ./0,61 Ph , — OTHOCHTeJILEIBH 

TpenHe. 

itHAERCM 

k — xamepa; 
f Tpeinw; 
g — ran, co cTopoina raaa; 

— oxamatTenr,, CO CTOPOHLI oxampmeng; 
Hat — npeAemnalf1; 

r — ntapocTointoe HOKPLITHe; 

t — HpHTIrsecitoe ceneHHe; 
w — cTeinta; 
u — 6(33 HORIILITHH; 

c(aopcylata. 

BBEAEHRE 

B npoilecce pa3HHTHH Hoop paHeTimix gintraTezei 6onswHx THr acenaTenn-
Ho nonminan. Ammerwe raaa B Hoop cropamanc Hearn° ymeHrmeinw pamaepos 
H Baca Rumps' AmmaTeaH 2). 3Ta pa6oTa RacaexcH Houpoca o BO3MOBCHOCTH pereHe-
paTmworo oxnantHenHH icamep putemoro Amaraxemi C BMCOKHM Hasamutela raaa. 
Ha Hantgoax RoratpexHom aTane pamtHTHH cHcTexra oxaancgelaw xamep AmaraTeaH 
npaxTiwecitH ocyrneoTHHHoe npeAma.Hoe Haamemile raaa onpegeannoch cyinecT-
HoHattraeii cxenenmo ccatepmeHoTHa TeICHHHE H3TOTOBBeHILII anemeHToat cHcTetaa 
oxnantgenna, nantHweat ntaponptraarbix HaTepHancw, xapaitTepitemataama CHCTebILI 

nogamt oxnagHTenfi H T. II. Hcaeprnartaionaera arianawa B031KOMHOCTH noinalneraw 
Am:marina nent.aH BIDIHOJIHHTL, Tax Halt 3Ta BO3MOBUIOCTI, 3aBHCHT OT HOCTOHHHO 

HporpeccHpyionwx ypoimeil Pa3BHTIIH TeXHOJIOPIIII H HaTepHanoneAmwn. OAH3R0 

AJIR rpy6oil 011eHICH MOHCJI0 YeTaHOBIITL BO3MOHCHMe rparamm ARH OCHOBHLIX ICOH-

cintrypagitit cospemeErraax CHCTeM oxaantgeHaw. 3TOT npegen nommeteHHH AaHne-
HRH raaa B itantepe cropaHHii ycxanaHarnmeTcH B pe3y.imTaTe yrieTa npoTHHope-
nninax Tpe6oHarillia x pa3mepara oxnantgaionaero TpaxTa Balt B oTHoineHHH Talmo-
nepeAanH, TUC H npoiHocTH HOHCTpylakHH pereHepaummoit CHCTeamI OICJIBMAOHHH. 

Yita3annmii npegen HOBLIIIIeHHH HaszertHH BO3HHRBeT BCJIeJICTBIle TOM, IITO 

TonnwHa cTeHox oxnantAmonlero TpaxTa He monteT 6mTs, c ogHoil cxoporna, manon-
neHa ilooTaTorino Haack Halt aToro Tpe6yloT yejlOBEUI TermonepeAanH; C Apyroli 
cToporaa, aTa TORIIIIIHa He HonteT 6EaTh BLIHOJIHella HocxaroaHo 6ozaanoii B HnTe-

pecax HPOgHOCTH cTenitH, pa6oTaionaeli OT narpymtH gaimerm, itoTopaH yHe-
mrammeTcH npH paezartleHma pa6otaero Amtneram raaa B xamepe cropaHHH. 

1) Cu. npllmeaanHe Ha cTp. 364. 
2) Dec Hameln.' grearaTeaa, aux" HeT criermaasamx ycaointl, Hpn npoamx pasamx 

yenOBKHX, Man° 3HHHCHT OT ammo:ma ph H oupeaeaaarca B OcHOBHOM ee HoacTpyitgaelft; 
Hee Typ6oHacocaoro arperaTa yaeas‘meaeTca c yaeaHaernaem ph. C yeenHaeHHem ph  yawn"- 
aHeaeTca ygear,Haa Tara.— Hpu.. peO. 
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B 4aCTHOCTII, B pa6oTe paccmaTplomoTcH npoTHHopemumw Tpe6onaHHH, 
HoTopum Aonntna YAOBJI0TBOIMITI. TOJIHIIIHB CTeHHH OXIIMJIaxonlero TpaxTa 
npH yHezinewtH HaHneHHH rasa B xamepe cropanlla ph . ECJIH goIIycznalme Tem-
nepaTypm cTernai 3aHaarm, TO TonnwHa oxellitH 8 gonna:Ea ymeamucancH c pocTom 
ygemnioro Tenzosoro noTolta OT ram R oxalate, BOTOpMH BoapacTaeT HOtITH IIpBMO 

nponornaHoHanmao nomanieHmo Haszeraw p h . Tensional IIOTOB HociapHanmaexca 
oxnantgaioweit 'ICHAISOCTLIO, AmantynamicH c 6oniarrok oxopocTino, oripeAenHemoia 
BLICORHM rpaimeHTom HaszeHHH H TpaxTe ClICTeMBI oznantgeHHH. B perenepaTHB-
Hon cucTeMe oxaancileHHH nepenag Aminemn't oxnanciamoweit xcBABOCTH H rasa 

B Ramapo HimraTenH Honntert nocninaman.cH cxeratort oxnancAmonaero TpaxTa. 

gaeneeue e eamepe caopamm px  

AIM oripegenemw BO3MWEHLIX npegeaoe HpHmeneHHE 
pereHepaTmanoro oxaanmeasa. 

1 — EPHB2H npenenbinax sHaneHwit a mx., onpeHeanembor no Hanpnmetnitam Bale- 

pnana cTeHnn; 2 — apnea npenenbubnc ananeltat O mam , onpeHenneznor Ho yono- 

BBB TennonepeAagn; es — o6nacm Boamonaloro npameoeunn perenepaTBBnoro °Loam- 
neEnin 8mx. C 8 BMaxc 

B o6naem czynae TORIRHIla cTeinua oxnantgalowero TpaxTa, Heo6zogrtmaH gala 
HmgepacriaaHlin HarpyaHm OT AaaneHrigt, yaeammHaercH C nortmineHatem HaimeHHH 

ph. Taltiam o6paaoM, TOJIIIIHRB CTeHHH 8 ma6HpaeTcH Tax, nTo6m ona yHoHneTHo-
wino Asp" cloyEatgawm — ymeHinnaloweitcH cliyratiwn OT p h (p o6yc-

JIOBJ1eHHOVE TPe60B3IIHRMH Tennonepegamt, Hito3pacTaloweil itymtraw p k , kuui (p h) I 

o6ycaoszennoia Tpe6oHmaanHH IIpOrIHOCTH• 3TH 3HaneHHSI 8„a
H 
 H own  cxe-

HaTimecial npeAcTaimeHm Ha clwr. 1 B HoopAHHaTax 8— p h .Tcruca nepece-

VeMIR Artyx Hpianw HmeeT 3HattenHe o mattc  (p h)=8. (pa) n 0HpegenHeT npegen 

BO3MOBCHOCTH pereHepaTEIBHOPO 03CJI3KIeHHH, COOTBeTCTBYIOHHIll Ham-Immo 

p h = ph , um , Halt HoHaaano Ha clurr. 1. 
IlpHaegeHm pactlena no onpeHenernno BoamoHmoro aHageHHH maHcHmanb-

Horo gaegeHHH ph,11. B carwe Hameln." AmaraTean c pereHepannwo oxaant-
HaemmmH TpykaTmHH cTemtaHH, HmnonnemnaHH H3 xapawrepHlax BLICOHO-

HpORHLIX a ntaponpommax maTepHazon. 3TOT AmiraTemz. pa6oTaeT Ha TOHJIHBe 

manumit macaopog+ yraeHogopoiwoe roporfee RP. 1 -1pHHHTa yupolgeHHaH oxaa-
acHalorRaH cucTeMa c ogHoHpaTumm HpoTeHaHHem oxnaprrenH, ehmoarteHHaH 
H3 xpyrJ1Mx Tpy6oH, cymaioukfixcH x owromy Hom.ky. HaupaHaeHHe ABHMeHILSI 

oxnaKlaionkeil BCHAROCTH — HpOTHBOTOR. Oco6oe HanmauHe yAezeHo Teunonepe-
gwie n IIPORHOCTH HoucTpyHrkmm B o6nacTH xpHTHIlecHoro Ce.IeHHH conna, 

rge Toznwna cTenitH 8 t  HMeeT HHHHmanbHoe matleHHe, onpegezHeHoe 
CTFUMOk xeHnepaTypoil CTOHRH. 

cl) a r. 1. Allarpamma 
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MOX1E.Ilb CIICTEM131 OXJ1A.HCAEHIIR 11 ClICTEMA YPABHE1111/1 

PaccmaTpmmemaa xamepa gmfraTena c pereHepannumm oxaaacgeHaem 
cxemaTilaecmir Hao6paateHa Ha ciltr. 2. CT8HICH xamepat BLII107111011bI Ha Tpy6ox, 
cxema oxamageHna — npoTnnoTon, oxaauureas npoTexaeT ogHoxpanto IIo Tpy6- 
xamIc apyromam 110HOPEKELLIM CerIeHHOM. BecoHoik cexyHumxii pacxog Romno- 

HeHTa Gy , oxamagatorgero xamepy uHaraTe- 
FIBJI/113TCH qaCTIA0 8 noaHoro pacx0AH 

Tonaltha Gg: 
Gj 8Gs . 	 ( 1 ) 

3TOT pacxog Gj  IIBIDIeTCH AOCTaTO'IHISM AIM 
TODD, qT06LI BOCIII:IHHHT13 BC43 MIRO, nepega- 
Baemoe Rapes cream( xamepm geHraTeaa 6ea 
RpeamepHoro ummunenma TemnepaTypm ox-
awn/Amon:car° RomuoneHTa. IIpH yHempienim 
AaBIleHHII, a caegoeaTeaaHo, H TRIM, o61kaa 
(c TOMO& apeHaa nogorpeHa oxaaguTeaa) 
Bo3MOxcnocTe pereHepaTHHHoro oxaantgeHHa 
B o6ncem carme yHeammHaeTca, Kau Holm-
aaHo B pa6oTe [1]. IIpH yseaHaemm Tarll 
B HpOTHBOHOJIOH(HOCT8 yarn:Hamm o6rHett 
oxamagaxnueil CHOCO6HOCTH pereHepaTHe-
HOP° oxamngemla yHealranealoTca mecT-
Hate ygeaaHme Tel 	HOTORII, 0C068HHO 

B pakoHe xpaTHaecuoro cetlemla couaa. 
3T0 manniaeT BoapacTaionvie Tpygnocin 
upn noncTpynponannn lunar cncTemm 
oxnamgennn. Memmie ygeamme Tenni:m=1e 
noTomt Rax co cToporma ropaaero raaa, 
Tax H co cToponsi oxamgaionkero Romuo- 

(Lim r. 2. Cxeua paccmaymaaemort 
mameraa gurraTe.ria C peremepaTmamtam geHHomy gnu onpenenerran noaNunInewra 
oxnamtgeamem; maripaanemme g1110/0- 

oxnagaTeam — HpOTHBOTOH. 

3HaqeHHe xpwrepaa St (apaTepHA GTaHTOHa) oupegeaaeTca no MeCTHLIM  aaa-
aeaBAM npnTepnen PeAnonLgca H Rpangman HOCINIACTBOM ammlpHaecaoR 
(Dopmyam [2] 2): 

St = 
0 , 023  

(3 ) 
Re°,2pro,s 

Ho aToit cDopmyae nem° oupegeamTca napameTpu Tennonepega=m co cTo-
pow.' ra3onoro noTona Ana aagamistx Tonanna, gannenna raaa B xamepe cropa-
HHH p a  H THFH P, T. e. JJIR Hem:Emma' noaHoro cexyHgEoro pacxoga. Tonal:3a Gg . 

1) llepegama Tenna mpg manumit mcmaroaaexca, Tax 'tax upeAenat gaaaeamm, paccmax-
pmaaemme B gamaom cayaae, aentaT Blame mpmTmaecmoro Aapaeang oxnamaruorgero mom- 
110HeHTa. 

2) (Dopmyna (3) cdpasegnmaa grig carrarr trecarmmaemoit )1SIMICOCTII, mmerorReii Temme-
paTypy K Aaaneame 3aaamTenhmo mean xprrmaecroax. Oariaao B DTA pa6oTe (Dopmyna (3) 
pacmpoeTpamema aa umiak catmmaemott HC11,74HOCTH (Tenxonepegaaa co cTopotasi ra3a), .ITO 
upmaorm K cynrecTaeturoti OIHH6Ite. armae 6E3710 61,1HpHMOHHT12, aanpamep, c[Iopmyam, npeir-
naraemme a pa6oTax r yxmaaa A. A. K 14 n Io xmaa H. B., OCHOBLI yvernisr o Tomo-
o6meae npn TegeErma rasa c 6oaraaort crtopocmio, Mamma, 1951 r., B a r d t D. R., Jet 
Propulsion, 21, 49 (1957) HRH HyTaTenaga e] C. C., ()carpal,' Teopma Tennoo6treaa, 
Mamma, 1962. 

HpoMe TOTO, B gamoift pa6oTe ae yaTeatx oco6emaocTli arryrpermero oxatumgemma, 
a MEMO 1303MOHCHOOTE. o6paaosamma Teuncomonmpyroakero OCaAlta acaegcTame Tepmmaecmoro 
pamomeama oxnaatcream it T. 74.— IIpuiw. pea. 
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ROHCTPYHTHBH1Iii pacHeT CIICT431&61 °MIMI/4)13HW', paccmaTimanaemoil B gaHnom cay- 

=me, aamnotmeTca B oupeueaeHam amcaa n Tpy6ox upm ogHoxparnom npoTexaHHE 
oxaaumTena, FIX AmameTpa b, TORICIP•la CT8HOH Tpy6ox 6 H BeCOBOR CKOPOCTH 

noToxa oxamagaxnueil HIHAHOCTH yjui , /103COAH H3 ycnonnn, Tao gonycnamme Tem- 
neparypta cTeHox oupegeamoTca npm yeTaHomumnemca upoaecce Tenaonepegaini. 

CornacHo onpegeaeHHam, 

	

ti,gc„„gg 	ygugD 
	

4Gg  

Prg  — 	, Reg  = 	
•

(4) 
gtzg  = ADp. gg • 

RoacfnfacquenT TennooTgatin co cTopoina raeonoro noTona ag  onpeAenstercn HO 

ypanaemtam (2,3) ;:k2Iff HaBeCTHLIX aHaaeHaft napameTpos upouyaTort cropaHma 

Cp ,  g, fig, Gg  H aoxansHoro aHatiemita gnameTpa D. B EpwrwiecRom cenenan contra 

xamepat gaHraTeaa gmameTp D, H apHTepurt PeilHoaLgca moryT &Int naftnenu 

C nomonwo yparacemei unlateHELF1 [31 B 3aBHCFCHOCTH OT gaBREMPIYI p h Ana Awn:toil 

Hammon' THrH P, T. e. Ann gannoro pacxoAa TonJIHBa Gg : 

.PP 	_ /4Gg I3 
Dt = v 2  4.,pipk = v 	 (5) 

Pk 

4P ph ___ / 4G 	gph 

	

17  gap iptk; 	Y 3V2 112,4 	
(6) Rego t  

rie 1 = p hAdG — ygeasHmit Hmuyaac gamenHa raaa B xamepe cropaHma; 

PE  = PIG — ygeasHaa Tara; A, — 
nacnuaga xpamraecaoro ceammx contra. 

Ilogo6tratm o6paaoM B saBucHmocTH OT napameTpoH pa HP moryT 6uTs oupegeneHm 

H napameTpm oxaancgaionkera cacTemm bt, at, 141,t B xpliTHaecuom ceReHmm conaa 
xamepu mmraTeaa. OnpegeaeHHe aTax Beaman( ocHomoaeTca Ha caegyxnumx 
ypasHeHmax cmcTembi oxamageHHa. 

Ann tiutclipona.unoro *Juana Tpy6ox n H aoxaaLHoro sHaaenHa gaameTpa D 

Awimmo co6mogaTaca ycaoeHe 

b+ 28 = nD 	 ( 7) 

CRopocTa oxaaatgakonkero HomnoneHTa u;  ygoHaeTHopaeT ypameHmo Hepaapma- 

HOCTH 

b2y .u; 	 (8) 
4 	 n 

Ycaomte, up' RoTopom TemnepaTypm cTeHam co cTopoma raaa H co cTopousi 
oxnagwrean He nonnarm upemaniaTs cooTHeTeTHenHo aapaHee oupegeaesmae aHa-
geHHa Tc„, g u T,„, j , ampaameTca gayma ypaHneHHamH cTanHoHapHoil nepeuaam 

Teuaa: 

g) = 	 j), 	 ( 9) 

	

g 	j)=aj (T,,,, 1 — Ti). 
	 (10) 

RoaNmannenT TennooTgagn OT mann n oxnaAnTe ;no a j  BaBHCHT OT npnTe-

pnn PeilnonLgca: 

	

)3.e 	
48Gg  jujb 

	

' 	 ggnblij ' 

cornacHo ypameHHam (2) H (3). 
Taxam o6paaoM, aempe xoncTpyHTHHHux napameTp a CHCTeMEI oxaaatgeHna b, 

6, n, yy , uj H Tina npoHasommx napameTpa Sty , ay , Re; onpegeamoTca cmcTemoil 

Germ ypameHaft (2, 3, 7, 8-11). 

neaTa BarincasnoTca IIo ypannemno, Bathe- 

nonnenTnnuoill) TennooTgagu: 

a --= St ycpu. 	 '(2) 
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25 
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(1)H r. 3. 3Hasemur nnamerpos xpliramecicoro eerternut coma Dt 	[einem- 
pima Permasnca Re g,t B atomexmomm OT BeaBgBara BaBaerma rasa B xamepe 
eropammt itBeraTeart, pa6oTtuontero Eta TOHHHEH ma,paul Hacnopon yrneHono- 

ponHoe ropiouee RP nail Asyx artartemet Tarn. 
apasbie A, A' A7111 Tara P = 455 in, nprume B, B' Ana Tarn P = 1815 rn. 
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remueparyp cream' s HpwriluecHom ceqemire 

cto H r. 46. HOHCTpyHTHBffble napamerpm 
eneTemm onnanukenua mu) aanamnax 

couna, P=1815 m. 
d t  — Tonalinia crease; b t  — nnanieTp Tpyonn; 

— cnopocis oxnamaxenn. 
Hpinime: 1 — Ana riepacaseionieff CTaan 347; 
2 — win rnmenenoro cnnana MEMOOMb X; 
3 — dun mm6neeoro crumea F-48; — — — Alm 

a t•• 	 Ana a i ; 	arm mi,t• 

a 5,0 

t' 

 

2,5 

kV 

(1) H r. 4a. KOHCTpyHTHBELTIO napamerphi 
menu& OXZEU EISI 

	

HHeH 	 aauammx 
reuneparyp cremut s HpurHaecuom 

ceueHmt canna, P = 455 m. 
— TOODEOMO mann; bt  — nnamorp Tpy6nu; 

— cicopodrb oxnanicrenn. 
Ifpnable: 	— Ana nepmacelouteR man 347; 
I — Aim minceneaoro cunana Hinconena X; 
3 — Ana inio6menoro cnnana F-48; — — — nag 

	

8 i ; — Ana1/1; 	— Ana uj,t• 

12,5 

ti 
1c0 a 

O=  

`' 5, 

7,5  

s.' 

** 2, 

0 100 

60

Sc  

0 R..  

Is 

300 

a 

A. Ilapamerpu upogyHros cropaBme 

T g = 3315 °C 	 Pi  = 316 cex 
= 175 cex 	 gµg  = 1,033.10-4  x a 1..14 • cex 

c p, g  = 0,5 xxclitlxe •°C 	 Pr g  = 0,81 

B. Trapamerpm oxnagareaH (B HpHrHuecHom ceueHHH couna) 

Tj = 65 °C 
yj= 801 is/.w3

cp ,j = 0,5 mca.n/ne•°C 

C. Ilapamerpla marepaana CTOHOR 

T w,j -= 399 °C 
gp. j = 9,92.10-4  ;Wm • cex 
Pr j = 13,5 

MarepHan 	 T,,, g , °C Hoadxlnigneirr Tenno- 
lip0BOHHOCTH. 
WIC anl,st • nac • °C 

• 

Ilpeuen IIPO,MOCTO 
as pacTaineinie ab 
upn T.„„ g , Ica/mm.2 

IiercHasexagaH crams 347 	675 	 17,9 	 29,5 

HHHeneman tunas 
HaHoHent. X I) 730 	 19,4 	 73,8 
CunaH F-48 (minas Ha oc- 52,1 	 40,8 

Hose Nb) 2) 1150 

1) Mintonena X npedmannfier co6oll crinaa 15% Cr. 73% Ni, 1% Al, 2,5% Ti, 7% Fe. — 

Hpum. Pea. 
2) Bartlett E. S., Houck J. A., Physical and Mechanical Properties of Nb 

and Nb-base Alloys, DMIC R-125, Batt. Mem. Inst., Feb. 1960. 
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PEBIEHHE YPABEE111111 TEEL1IMIEPEAA. 1111 

B aTOM paagene npnEoprreB pemenne yparmennft Tennonepextagn H noxam-
Baeren IIX npnmenerme x paelieTy encTemst oxnaBcgemitB pattentoro gartra 
pa6oratorgero Ha TorranBe Hamm& xricaopoil yrneBogopowtoe mince:tee 
ulna RP. H0947CINTHEISHT BeCOB01`0 COOTHOMSHHH ROMHOHSIITOB paicernoro TOHJIHRR 
(Bee ORHCRHTRAH, orneeeanuftx Beey roinoliero) npliamT paBEILIM 2,5 npn anane-
HIM% Tnrn P = 455-1815 m. Ilpnmeasta roptoilee Ha oxnamtgenne xamepra cro-
panuB, rtaxogEm, cornacno ypaBEtemino (1), 

e =0,286. 	 (12) 

Ilapamerpst npogyxToB eropannn, oxnamgatontero RomnomenTa H marepnaaa 
CTSHRH liamepu AmraTean, nprinsinae npn B7iIiIHCJISH1111X, HIDIBOHFITCH B Ta.6.11. 1. 
rpatjmneexan aaBnenmoen. napameTpos Dt, Reg , t  OT ph Hint aagammx Beau:t- 
in:max Tram, onpegemennan 	ypaBnenrmal (5) 11 (6), npnBegena Ira cbmr. 3. 

T a6.,zuzia 

Hapamerpal Kardepu minrarenn c pereuepaTuBm,IM oxnaaeuermem, 
paGormorqefi Ha rownwe HamEnd HgcnopoA yraeBoAopolefoe roptoaee RP 

Tonignaa CTRHISII 8 onpegeaneTert nenoepextenenno no ypaBseratio (9) 
nocne nogcraaosial coorBeTerBytontlix napalm:los raaa B ypasmennn ROD4411- 

gmenTa TeIIROOTAa1111 ag (2, 3). B YaCTHOCTII, B xplintneettom cegennn coIIJla , B ROTO-

pom Becosoii ceRysmnaft IIOTOK raaa paBen 

yg, tug, t = — — 
4G g  

rcD1 
	 (13) 
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TOM:DM:fa CMHICH parma 

(Tw , g rw , j)Re 6g1P4. 6f3 

	

(T g •-•-T w , g) 	Cp,gPlt 

3aBIICEMOCTI3 Twin -Huila cTeHxH 	OT gaHneHlia raaa B xamepe cropaHHH p h  
ABA Tpex maTepHaHox cTeHEH, HpHHegeHaux B Ta6n. 1, HoRa3aHa Ha (Intr. 4a H 46. 
1103HaTIHTEDILHO0 BAHRHIM TRIM Ha TORD:DIRY CT0HRH 6t, RTO caegyeT H3 6I11". 4a 
H 46, o67.HcHaeTcH BJIHHHHeM RpHTepaa PefizonT.Hca (Reg, 0(0, 3asHcmgero 
OT 'MPH B HeHHHom Bilge. H3 aHanHaa ypasHeHHH (9) cTagHoHapHoft rtepegatm 
Telma caegyeT, RTO Twiny:um CMHDH 	onpexeneHHaa TaxEm CH00060M, 3113DROT- 
CR maxcHmam.Hoti ToargHHoff CMHISH Sm.° , t HpH aagaHnux HaHneHEH raaa ph 
H TemrtepaType CMHISH co cTopoma ra3a, KoTopaH He gonHata HperthuHaTT. gorty-
CTILMOR BEIRIPIHHIS 

OcTanume HapameTpu CHCTeMM oxnaHckeHHH Herxo oupegensuoTcH no cae-
gyionkemy cooTHoTaernllo mentgy itpHTepHHmll Pefluonagca Re ;  II Reg , may:mam-
my 113 ypaHHeHHit (4), (7) H (11): 

Ref ela g  ( 1  2S") 

	

Re g  = Wrj.i 	b 2 

Tax }tax oTHoureHHe 2S/b o6r.rmio maxi° Ho cpasHeHmo c exHHHHeit, TO JIM montHo 
upene6pegb. HoaTomy oTHoraeHHe .noxaabmax allageHHii RpHTepHes PeiiHonLgca 
HBJIHeTCH Hp116J1H3HT0JII,H0 HOCTORHHBIM H He MBHCHT OT HaTtneHHH ph, Tam P 
H gHameTpa D. Ha ypaincemaa (3) caeHyeT, TITO oTHouteHHe xpHTepHert CTaRToHa 
Taltnie ABR./MITCH HOCTOHHHLIM. B IlaCTHOCTH, J:k.11.11 napamerpon Tomlin:3a }ISIDIRHA 
nncnopon yrnenogopognoe roplogee RP, ynaaaanmx B Ta6n. 1, Hmeem 

Ref 	 St./ 

	

0,010 ' St — —0,0734 	 (16) Reg 	 g  

BrapantaH secoxylo cxopocTs yu gepe3 npnrepnit Perrnonwkca, cornacno 
ypaHrteHHHm (4) It (11), HonyTHm H3 ypannennii (2), (9) H (10) 

b 
D —11  ftgRe gStg ' 

rge 71 — eel% onton.reaHe anTanmulift, aamtcHnkee oT TemirepaTyp maim 

j(T w , i-Ti) (18) cp , g (Tg-Tw, g) .  

Ha coHmecTHoro aHanHaa ypa3Hermm3 (3), (15) H (17) caegyeT, .ITO B HepHom 
HpH6aHnteHHH gHameTp Tpy6KH b uportopnnonanen gnamerpy D rrpn Banana-T.3x 
TemnepaTypax CTMR11. &ace TOP°, min OT6pOCHTB °TROD:WHIM 	lioTopoe 
o6lo1Ho max° no cpa3Hemno C ammo:kart, To oTHoureHHe blD B ypasHeram (17) 
An r mo6oro ce‘Terma otipegenHeT TIHCno Tpy6ox B COOTIMTCTBEH c ypamenHem (7). 

Rag oupegexerrHA gHameTpa Tpy6ox B xpHnufecitom CO‘leHHIT yiko6Hee HpH-
MeHEITL Hpeo6pa3oHaHHoe ypasHertHe (17): 

b r 	( t j  0,2 Prg  y,6 	"N0,8 
D t . 	 (19) 

TI + (1— 
28t )o,13 = s. 	

7"

) 	pri  

Ha tinir. 5 npHsegeHo rpatTpHrtecxoe H3o6paHteHHe MBHCHMOCTH itoacHnumeHTa 
paamepa Tpy6ox [Helms =lam, ypameHHH (19)1 a 3aBlICHMOCTH OT nartnennn rasa 
p k  H THrH P, nenisno Bmpamemmx 3Hageturem guamexpa Dt  [CM. ypatmertHe (5)1 
gag llapameTpox, HpusegercHux B Ta6n. 1. Ha mil ;He 4)Hrype noltaaarto H3Me- 
HeHIIe 	CROpOCTH B 3aBlICHI12OCTII OT pa: 

t 	E[Lg 10,2 	'\ 0,6 p h  
( 1 	"\ 0 ,2 — 140 	Prg) 1'ii3  

YpaHHeime (20) cnegyeT Ha ypameHei (2), (3), (9), (10) c Timm ammo:134°mA 
(15) H (13). Tpe6yeMasi cxopocTs oxnagaTeaR B RpHTH.teutom ceHeHHH coma 

HportopHilioaansHa gaHnesmo H He 
75 	 3aBHCHT OT snatierniin TAM P, Tyro 

100 	nonaaano Ha cjatr. 5. 
Pac,leTHIAe3Ha‘leaHH bt  H t, 

nonylielume no ypaimernund (19) 
H (20) HXY1 Tpex npinegeHaTlx xa- 

- paxTepumx maTepHaaos Tpy6ox 

CD H r. 5. KoacginvrenTu joratieTpa 
Tpy6ox H CROpOCTH 03CHEBAHTBAH B 3a- 
BHCHNIOCTH OT gaiuiemut ran B Raldepe 
cropanna Ana aagamnax TemnepaTyp 
mann B xplintgeotom cegem comm. 

28t )0,8 
bt (I — — itoacHmuleirr 

bt 
Axarderpa Tpy6ox; 

2,5 t  )0,2 
TI"j, t/ (1 + 	— KoacHmuneitr 

CHOPOCTH oxnajorreng. 

xamepm ganraTenH, HpegcTanneHm Ha climr. 4. 3HaseHHH oTHomeHHH Banat:au& 
ortpegeaeHmax HO goirycrnmmm TeriarepaTypam cTeHoE, HpHsegeHm B Ta6n. 2. 

Ta6.4u4a 2 

Maxepiaa.8 
Hepata8e83- 
marl•4rrt:, 

HrotenenbitA 
RHiccoanneaat 

X 
HruAkteBbitt 
0i:time F-48 

— 	
cp,j(T w d—Tj) 0,126 0,129 0,154 1 cp,g(Tg—Tw,g) 

AABZIEHHE B CHCTEME OXJIAHMEHHH H HAHMHEHHH B TPYBBAX 

B namepe ganrarena, nmelornek perenepannnfoe oxnantgenne, Aaillenne 
°Li-lawman B =creme oxnantgeHHH Blinre Hamel:1H raaa B xamepe cropaHHH 
Ha Henuunty, pampa cymme HoTepL gaHneHHH B °Lam-lc:pion:cam TpaxTe BOHOHGT-

ane Tpeunn H noreph Aannearnn Ha tbopcynnax: 

Pi = Ph + OPt -P APP 

H36EITOK gaanenun B oxnancgalorgem TpanTe HO cpanneruno c rkaanennem 
ran. B Ramepe gmraTeaH inanthaeT nommerme oxpyamax HanpHateHHit B Tpy6- 
xax cHCTeMN oxxantHeHHH. B rlaCTHOCTR, onpynatoe nanpan(ertne B nprimmecnom 
,ce5ennn conna, rge Tpy6KE .HmeloT paamepm S t  H bt , pannol) 

t — Ph, t)bt  

S t  = 43,5, (14)  

(15)  

(17) 

0 

 -Ti ) 

IPC (7* T ) '49  

100 200 300 400 500 600 700 

Mocuna 

- 50 

(21)  

a t = 	28t 
(22)  

3To empameaae BBHHOTCH rpy6o npn6anacerniani, Talc xax oao He yessmusaar Tome- 
(20) paTypmax, a Tame pap:ma/max oceatax covraisamonosx nanpanceardi H moths:morn coma. 

Ho-aaaamomy, caeaaao npeanoaomeaae, ex° nmeerca napyatabul caaosoii noac, aocupinsa-
malomnit oxpyannae yawns' OT gaaaeana rasa a Hameln cropaaaa H come gaaraTena.— 
11pu.a. pea. 
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rAe p h ,  2  o3HaqaeT gaHneHHe ra3a B RrommecRom ceqeHnH conna, RoTopoe pasHo[3] 

(  2 	(x/(x-i) 

	

Ph, t = x+1 ) 	Ph' 

rge X SIBJDIeTCH oTHomeHHem me:immix TennoemRocTeil npogyaToB cropammi). 
HpH BEVIHCJIeHHH ):(313.1IeHHH oxaaargammero RomnolleHTa B RpHTH‘leCHOM 

ceqeHHH conna RpTiRRTo,'ITO gaff Hameln" mmraTeaH, paccmaTpmmemoil B HacToH- 
meii pa6oTe, noTepH gasnemmi B cpopcymtax II B oxnamgmomem TpaxTe paHmic 

Ap t  =Opit , 	 (24) 

( dp 

	

APi, t =v 	 7 
dx t 

rge — HowfulffinHeHT noTepll ,13(313.11eHIUT B CDopeymxax II v — npimegenHax anima, 
paaHast OTHOHleH1110 CyMMapHLIX noTeps Ha TpeHne B Tpy6Hax x rpagHeHTy gaHne-
H1151 oxnagnrenH gaff carmH RpHTHqecRoro ceqemm. XapaxTepHme amnnpuqe-
exile 3HaqeHHH neo6xmoamme jEWH ygoHneTHopHTenurioro cropaHnH TOHJIHBa 

B xamepe, HaXOWITCH B npegenax OT 0,1 ,1:(0 0,3 2) B 33BHCIIMOCTH OT poga TOHJIIIB3 
cHcTemul TOHRHB0110,1kaqiI. 

1{030 1IHReHT v 33BHCHT l'HaBHESM 06p3.30M OT RomfmrypaHHH cymmomeiica 
qacTH coma. TrgaTenumail aHaaH3 mHorllx xamep gmiraTenH noxanmaeT, 
gam 6onummicTsa conea pa3.ammo13 KomfoarypagnH 3HaqeHHe napameTpa v Haxo-
gHTcH B npegenax OT Dt/10 	 11pH oupegeaemm pa3HOCTH gaHnealift 
pi, t  —p h , t  6aIJIH HpHITHTLI THHIMILIe 3HarleHHH 

15= 0,20, v = 0,25 D t  npa x = 1,22. 	 (26) 

3T11 napameTpu 110)ACTaBJIHIOTCH B ypaimennH (21)—(25): 

(it =- 	  
[ 0, 61pk+0,25 Dt ) t ]bt 

	

28t 	
(27) 

FpagneuT gaHnemm B ypaimeHHH (27) nogc‘mmomeTcH no cDopmyne, npnBegen-
Hofi B pa6oTe [21, gJIII Tpy6m, Hmexnudi xpyraoe nonepernme ceaeHne 

_dpi 	4E1, t  wiz!, t  

	

dx )t= bt 	-b 
	 (28) 

9a 

rge HODOHHHelIT Tpemm pasen 

Cf  = Re (1 • 2  

	

0,046 	
(29) 

IlpmEmmaH BO HHHmamie 33BHCIIMOCTb napameTpos cHcTemm oxnamgeHHH 
OT p h , xau DTO 614ao yxa3ano paHee, 1I3 ypamemm (27) caegyeT, oxpymnoe 
Hanp.ameHlle B apHTHqecRom ceqeHHH contra xamepu gmaraTenfi npeacTaHnHeT 
co60fi MOHOTOHHO BoapacTalompo 4:13THRH1110 OT gaB,XeHliff p h. HoaTomy npir Heorpa- 
HHWHHOM yHennqeHHH gaBHOHHH p h  HanpHmenlla moryT npesucHTu maxcH-
mansHo gonycnimme 3HaqeHHH. 

MaxcHmanhHoe gaHneHrie ra3a B xamepe cropaHHH ph= Ph, urn , RoTopoe 
ogHoupemermo orpaHwammeTcH 3HaqeHnHmn g011yCTHMTAX TemnepaTyp H gonycTn- 

PocomeRgagng IIO onpegeaemno noRa3aTeaR n33HTponm x, npnBegeHnaH B pa6oTe, 
RBIDIBTCH HeygaaHoff, Tax am( npogyxTra cropaHnR B come nmenT nepememnol xHmnsecHRH 
cocTaH. Boaee apasHabHo 3HaReHne napameTpa cnegyeT onpegeaHTL IIO ypaHuemuo = 

Pa/V ma , Me Ph, Pa, yh, y a  COOTBeTCTBeHHO gaHaemni B ygeaanme Boca ra3a B xamepe cro-
paHRR H B BLIX0,14110M ceReHHH conaa.— Hpux. pea. 

2) Ha ocHogamm TeopeTnRecxfix nccaegoaaHnii (cm. [4]) caegyeT, YTO gaR npegy-
upeRmenna 110HalleHER HEMICO‘laCTOTHOR HeyCTOrilqPIBOCTIf npogecca CrOpaHHII Be.1111.111Ha 
He goaama upeemman, 0,5. 

MaIX Hanpamema, onpegenfieT npegea BO3MORMOCTH perenepaTHHHoro oxaam-
geHHH. Oupegenenmo npegeaunoro gaimeHHH pa, im  nocroirgeH cnegymmnift 
pa3gea. 

YCJI0B1111 BO3MONCHOM IIPEJAEJILHOr0 AABJIERIDI 

Blame upH aHaan3e Tennonepegaqn yxaaumanocu, iITO To.anuma cTemm b t , 
onpegeneimaH fl0 ypaBueHino (14) npH nejlmme ygeasHoro Tennosoro noToxa 
B RpHTH'IecRoN ceqemm conna B cayqae gaBJIeHHR p h , npegcTaHIHeT co6oii max-
cumansHylo CTOYIKH (5„„„,, t , TemnepaTypa RoTopoii He npessimaeT 3agaH-
Hp) Henimmy T„,, g. Merriman Tontamm CTCHICH 6 t< SMaHC , t TIPHBOgHT K COOTBeT -

CTBeHHO meHmunm FI, caegoHaTensHo, 6oXee 6e3onacHMM TemnepaTypam cTeHRH. 
OgHaxo HYDRHYSI npegen St  onpegenHeTcH II3 YCJIOBBH oxpymmax HanpsoRmmil, 
cornacHo ypameHmo (27). IlpHmem, qT0 

at, 
(ft 	• 	

(30) 
 

3gecu at, FIBTUIeTCH npegeaom npommeTH Ha pa3pbm maTepHana cTemtn npH Tem-
nepaType Tw , g. Torga 113 ypaBHOHHH (27) MO3RHO onpegennTu MHHHMaJIbHyIO TOJI-

IRHEY Oumil t, MOBJIeTB0pHIO11RY10 ycnommm npognocTn 

3 [ 0,61pk+0,25Dt — 	dx dPi ) bt 
(31)  Ot -> 6mHH, t — 	 4ab 	 • 

HpaHaH ‘TaCTb aroro ypartHemm HBJUleTCH MOHOTOHHO Ho3pacTwomeii 1:1:03THR-
Hilda ph. Tamm 06pa3om, Toammia. CTeHHH B xpliTHqeutom ceqeHHH con.aa, ygos-
neTHopmorgaH xax yCJIOBIISIM HpOTIHOCTII, Tax H YCJI0BHHM Tennonepegatm, Haxo-
aHTCH Memcgy Ho3pacTmomeil H y6ammomeii cbymomeii p h  

6M14/1, 2 (ph) < Or < Oma.c, t (ph)• 

06n mil xapaxTep 3THX divmumil npegcTaHneH Ha gllarpamme (6 —p h) (CM. 
cfmr. 1). Hpegen gaHnemm p h , npHcynmil Ramepam gralraTeaH c pereHepaTmmuim 
oxnamgeHnem, onpegenHeTcH gaHneHHem ra3a B Ramepe cropamm n P h, urn, 
gnu xoToporo 

Onitta, t = Omattc, I. 
	 (33) 

BLI.I11CJIeHlle 3HagellIIH ph, hin  Ha OCHOBaHHIT yRa3aHmax orpammemdi J( III 
xpilmmecitoro ceqemm (D = 	B RoTopom ygensmail Ten IOBOn HOTOR gOCTH- 
raeT maRcHmaabHoro Km -gel:um, HBAHeTCH BHOJIlle 060CHOBaHHIJM, Tax Halt B 

6om gpyrom ceqemm xamepm gimraTena 3TH uperrmatopeqmaile Tpe6oHaHHH 
CTeHHH (C06J110AeHHH ycaoHnii TennonepegaqH H ycammil HpOrIHOCTH) 

HBJIHIOTCH meHee D>Dt  npegealHaH TOJIIgnHa CTeHRH 45mai(c • 

onpegennemasi ycnomaem TenaotrepegaqH, yHean-qmmeTcH npnmepHo uponop- 
H130HaabH0 (D /Dt) 2  1), B TO Hpem.a xax MIIIIHMaJITaHaff ro iignHa CTeHRH Ommi, 

onpegenHemaH ycammem Hp0.IHOCTH H nponopnHoHanuRaH OTHOBIeHHIO blbt , 
yBeJIH'IHBaeTCH JIHIIYb npHmepHo B OTHODIeHHH DIDt . 

rpagmqeeRne H3o6pameHHH 3aHHcnmocTek 6., t H Ortaitc, Humacaemme 
cooTHeTcTseHHo ypaHHemmm (31) fl (14) H no napameTpam, yitaaaHHum B Ta6JI. 1, 
upegcTaHneHEa Ha c[mr. 6. 3Tri pe3yauTana nogriepicHHaToT npenmymecTHa maTe-
pHana, Hmmomero BLicoxylo npoqHocTb npH HOBLIBleHHISX TemnepaTypax H HMCO-

Kyle TermonposognocTb npn ero npnmeHeHHH B Ramepax gmiraTeaa C BhICOHHM 

gaHneHnem ra3a. OgHaxo npn pa6oTe xamepla grmraTenH c Hoamomnum npegeas-
1131111 gartaelluem ra3a Pk, lira, onpegeaeHamm H3 YCJIOBHH Omattc, t = Ordma, t7 noTepn 
gaHneHHH Ha TpeHne B oxnamgmougem TpauTe memgy xpHTHqecxlim ceqeHHervi 

C rIBTOM BHyrpeasero oxaantgerum Ramepra gagraTeaR aTa 3aBISCIIMOCTL [HBJIHeTcH 
6oaee CROSICHOlt— Hpu.a. pea. 

(23) 

(25) 

(32)  
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TPYBKII C MAPOCTOHREM 1101{PLITHEM 

PaccmoTpHm meTanaHmecxylo cTeHxy xamepm gmiraTenH c HaHeceHrndm 
Ha Hee acapocToinarm noxpuTHem (donr. 7) xax gxyxcnoilnylo cTeHxy, HO xoTopon 
npoTexaeT yCTHHOB11BIIIII3iCH TeHEOBOR 110TOR. IipHTHgecnniii NrkenaHrzail TeHHO-

BOR noTo/c1) mepea cocratdrylo czeHxy ycTanaxamitaeTcH B caymae, Korna Temne-
pazypa caoH mapocTokxoro noxpidTHH co czopoind ra3a gocndraeT maxcHmanb-
HO gonyeTnmoro anameHHH Tr , g, a TeMnepaTypa meTanallnecxofi cTeHRH Taxnce 
upininmaex maxcHmaabHo gouyCTIIMrde 3HameHHH T„,, g H Bem/mHHa yge.rn,- 

Horo TeHJI0B01"0 HoTona tlepea cTeHxy npri ycTaHounsmemcH nponecce Tennoue-
pegamn onpeneaHez sHameHHH TOJIBAHHEI or  If 6 B COOTBeTCTBIIH C ypanHemundH 
cTarmorrapHon Tennonepenamn rypasHeHHH (9) H (10)1: 

ag (Tg — T r , g) 	(T r, g 	g) =(2*. (Taw, 	g Tw, j) = a;  (T u,, j—T j). 	(34) 

143 ypasHeHliii (9) H (34) caegyeT, TITO HaaHmHe acapocTofuzoro HOHIMITIMI CHH-

maeT BenumnHy ygenimoro Tennoxoro HOTOH3 Ha HenTrImly RoadnInumeHTa 

(T g 	g) 
0 .. 	 	<1 

(T 	T „„ g) 
(35) 

peaenbi noeutuertua aaaaersus eaaa a Kamepax ceopattua 	 367 

H I:DopcyHomHoii TOHOBROil Opt, t , cornacHo ypaimemno (25), COCTaBHHIOT 311a411- 

Tundaym macTb OT p p , itm . 3TH noTepH COBMeCTHO C AanneHliem raaa B Hamepe en/- 

paling ph, 1 im upexiduminoT mecTime Tpe6OBaHHH K cncTeme nonamH TOHJIHBa B Ka-
mepy cropaHHH, tITO momeT B HOHer1HOM cmeTe 33eTaBHTI, HplIngTb, IICX0,1kH 113 

Bid6opa oriTnmansmdx xapanTepHoTHE ArsHraTenbsofi ycTaHoHRH H genom, 6o.nee 
Hn3Hoe 3HameHHe AaxneHHH ra3a p h . MOHCHO g0611Tbeg 3Ham/aTenbHoro CHIDHeHIMI 

no cpanHeHmo c Henlimilioil RpHTHmecxoro yneaLnoro Teunosoro noToxa tiepea 
cTeHxy 6e3 no/Tian/H. Bc.ne,gcnone Toro, tITO yneumudit TenaoHoil IIOTOK B 3TOM 
caymae ymeHburaeTcH upH ./no6om aHameHHH ph, ToargHaa CTeHKH Sma,,,, t , onpene-
nHemaH ypanHeHHem (34), 6oaLme Ton/iv/Hu CTeHHH &dam , t ;Iasi Tpy6ox 6e3 noxpu-
THH [ypanHeHHe (14)]. Bonee Toro, noHnmemude Tpe6onaHHH lc upoTexamno oxna-
AHTe.1151 B DTOM caymae I103BOHHIOT yBeHIPTIITI. AnameTp Tpy6ox Sic/Li/amp/caner° 

366 	 E. Koncrnpymiuu parzemnbax aeueamaiteit 

475 

0,50 

ze, 

0,25 

0 

CD H r. 6. Anarpamma BO3MO1CHEIX npe,geaos 
perenepanumoro oxnancaenna (rpy6qaTan 

cTenna 6e3 Hommrnan). 

Marepnan Tara, 
m 

Thalia Ea 
clatrype 

Pk, lira. 
ama 

Ok, lira ,  
AIM 

455 1 176 0,145 
Hepacaamo- 

Huta craab 347 
1815 2 137 0,211 

Moteneasat 
mum 

455 3 333 0,104 

1815 4 264 0,152 Hatcoaent, X 

455 5 668 0,381 
Hitoatteauti 
cnnaa F-48 

1815 	6 545 0,536 

B,a„, A 

1111  
/ 
A 

200 	400 
	

600 
p„ ,ama 

cD n r. 7. CxeMa pereaepanmoro exnantaennsr CTeHKH conna, 
Hmeioukert mapecrefume noninsrrne,-; B6nnen xpnTEmecxere cegenna. 
I - npoayarat cropamta; 2 — mapocroattoe nottparnte; 3 — CTeillta rpy6ata; 

4 — axaaaareas. 

HoTepL Haggeggg B ox.namnamnem Tpaxze nyTem HatieceHHH Ha on/expo cxemcy 
Hameln./ naHraTenH ncaponpommax noxprdnaii, onycHalouplx TeMnepaTypy cream,' 

co CTOpOHII rasa Tr, g  6onee mdcoxylo, mem Tt,„, g. BaHHHHe HaReceHHH 3TIIX 

HolipTATHR Ha Hemranny Pa, urn  g COOTBeTCTBeHHO Ha noTepH naHneHHH B OXHagi-

gaionkem TpaxTe xamepid ganraTeng aHanH3Hpyezca B czenyanuSeM paagene. 

1) B gannom cnriae y;:keabErmii Tennonoii Henn Haaean apBmHeCxHto C TO‘Hat apennn 
pa6oTOCnoco6HOCTH HOHCTpyHHHH. — p U3C. pea. 

TpanTa H CHH3HTb B HeM HOTepH gas.rieHHH UpH6JIH3IITegbH0 B oTHomeludn 
upH 	tyro caegyeT Ha ypaHHeHHH (28). BeHe,ACTEHe BbICOHOCI gyBCTBIITeHb - 
HOCTH Beniarnum noTepx ganneHHH B onnancgaloruem TpaxTe K Henrunme yneaa-
HIAX TeHHOBLIX HOTOHOB noxprdTHe CTeHOlt xameprd gsnraTenfi HcaponpomardmH 
maTepHaaamH 1103BOJIHT HomAcIrrh gannerme raaa Pa, lira 6e3 3HammTenbHoro 
yHealimeHHH noTepb naHmeHHH B oxnamgaloinem TpaKTe, cpaximmux c BOJIHRHHOH 

Pa, urn lipit OTCyTCTBHH noxprdTuff. 
,LkaH oupeneneHHH npeneaT,Horo naHneHHH ra3a Pa, lira B c.nymae Tpy6ox, Hmelo-

nWX no/cp./Tine, ygo6Ho uprimeHHTL 4/opmyrna c 6e3paamepHumH Henn-mHHamH. 
IlpH nonymeHHH OTHX cbopmy.n B xamecTHe HCX0gHbIX upHmemnoTcH d'popmyald, 
/maple/nude paHee /A .7n/ caymaH npHmeHeHHH Tpy6ox 6e3 uoxpuTnit. Hcxonsi Ha 
paHee inanegeHHEax ctiopmyn TerraonepegagH H noTepL gaxneHHH B oxnancnalomem 
zpaizTe, moumo nento upencTaHHTL saHncHmocTli napameTpos cHcTemid oxna3icge- 
HHH gaBneHHi upn HOCTOHHHOM 3HageHHH TRIM P gag Hamepm 6e3 noxpbI-
T11g B CJIeJitylOnteM Brge: 

Lrbt  ^ D t e., pk 6,5 	Rej  , t  —Re g , t 	p(h),5  , 

r Pk, 	C f  —St ;  —St g — p h ° , i 	 (36) 

( 	dpj 	2,4 
dx ) t — Ph 

Omaac, t ---'ph" • 

PaCCMOTICIIIM TenepL B.IIHHHHe TeMuepaTypHoro RoactdinanneHTa 0, HseueHHoro 
gag caymaH mapocTofixoro no/Tx/Tim. 11pH/dem, tITO paHee npHHHTme gonycnnale 
Temnepaxyprd CTeHKH H napameTpu D t , Reg , t , ag  co cTopolim ra3ox OCTaHHCb 
Temil ace. Tax /cal{ yne.indmit TeILTIOBOR ITOTOR B caymae HOHIMATOH yMeHTAHH.IICH 

f,t ^ Pk 9  
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3T0 o3Ha'iaeT, 'iTO 'imicJmo PelmxoJlaRea I JIa o%JIaHtJ{alon{ero KoMnoxeBTa Re; , t^' 
He 3aBnciT OT napahmezpa 0. CJIeJSoxaTeJmHo , BeJIII'iHHa fOTepb asaeu HJI 

B cHCTeMe OxJI HJ HITH B J;aHHOM cay'iae nponopuxoxaJmana oTHomHeHnno u ~ t /bt  
HJix 

APf, t ^' ea. 	 (39) 

BHne noMpaITnH [ypasxeHHH (37)—(39)], o6olua'iaB 1HJ{e1CoM u COOTBeT- 
CTByIOII>;He IIapaheTpaI nplr npeJ{eJIf HOM J;aBJIeH xH J;JIB icaaiepai 6e3 IIOKpaITHB: 

J Pk = Pk , lim, u = pk, u 

l 0 = 1 

OTCIoJ[a HenocpeJ;cTBeuxo c7IeJ{yeT, *ITO 

Tenepb o6 be);HHnM BJIHHHxe HaMeIIeHxa JIaBJIeHHH [ypaBHexxa (36)] H BJIH- 

(  Pk  '\ 0, 
bt 	_  . Pk, u) -  

bt> u 	9 

uf, t  = 0  Pk  
ul, t, u 	Pk, u ' 

OPf, t  — e3 ( Pk  11,9 

1  Pf, t, u 	.Pk, u ) C  pk  \ 
gMaHC. t — Pk, u J 

as 

6Maac, t , u = SMxa , t, u = Su npH 	_ 

e 

(40) 

(41) 

(42) 

(43) 

(44) 

368 	 B. 11oncipyim{uu paxentrebax 8euaameneO 

Ha BeJTH'iHHy 6<1 , TO MaI{cHMaJILHaa TOJIIE;HHa cTeHKH ysenH*IHBaeTCH [ypasnie-
HHe (1 4)] B OTHOIIIeBISH, o6paTHo UpOH0PT;1OHaJIbHOM 6: 

SMatcc. t '^' O. 	 (37) 

COOTBeTCTBeHHO H3MeHHiOTCH H BenHgxabl bt  n u;, t , onpeAeJIHemIe ypaB-
HeHIIHMH (19) H (20), npH noJ{CTaHOBKe BMeCTO 1  oTHOmeHHa  11/A: 

b 1 '-.O ', 
	 u

f ,
t ,.' 0. 	 (38)  

TIpeBenM noabtuteaun 8aaneau. aaaa a > a aepax caopaaua 	 369  

B Ra'iecme npnMepa npnMeneHIIM ypasxexxa (48) npOBejSeHO onpeJ{e.inex11e 
BOAnMIIHLI p k, lim J(aM xaaiepal j rniraze]IM, p a6OTaIOn~eII Ha TOIIJIHBe }RllJ;HHII HHdXO-
poJ; + yrJiesoJ~ opo>~Hoe ropio'iee RP, npH 3Ha'ieHllax Tar 455 n 1815 m. 
I apOCTOIiHHe noapaiTHa, paCCMaTpHBaeMble B Jj aHHOM CJmyTiae , COCTOHT H3 J;By-

OKUCH IwpIIOHHa (Zr0 2) n Kap6H1 a uHpKoxHa (ZrC). Z(JIa Hxx IIpURBTU J1onyCTH-
Mble TeMnepaTypal CO CTOPOHaI ra3a Tr , g  = 1930n 2760°  C cOOTBeTCTBeHx0. HcxoJl-
Hbie J{aHHble J;JIH 3TIIX pacgeTOB , nOJlygeHHLIe Ha OCBOBaHHII paxee yKa3aHHNX 

4T0511 IIOJiy'iHTb 4IOpMyJIy J;JIH oHpel;eieUHM oTHocIITeJIaHoII BeJIB'iHHLI 

SMBB>t, nepennmeM ypalnenne (31) a 683pa3Mepaoki BBJ;e: 

gMMH, t  _ O,fi 1Pk+LPf, t 	bt 

Su  —  CO, 61Pk, u+OP,, t, u bt, u 

B.oJScTaBJIHH Bhlpa)IteHHH (41) n (43) B ypaBHeHHe (45) H n pHMeHMH ozxocnTeJib-
HYIO BeMH'iHHy nozepa J;aBnexnH Ha TpeHHe 

_  OPf, t, u  
W — 0,61pk, u ' 

noaiygaeM 

(

Pk,a ) o,5
+ e31P 

\ Pa 
Ph 

)I.4 
 

e (1+w) 
BeJnruIHa B03M01KHOro HpeJ;eJmnoro J(aBJIeHHH pa, urn,  IIoJly'laeIuaa 113 yCd10-

oMan, t = OManc, t, onpeJ ~ eJLBeTcB no aJlre6pan'iecKOMy ypasIIenHno 

( 	) 	8 ( 	) 	1+ 	 48 
t4 

Pkku 	
+ 3

~ 

Pkku 	
~ • 	 ( ) 

YpaBHeHHe (48) cJieJ{yez 113 coBMecTHoro pemeunB ypaBBexxii (44) n (47), 
COCTOMIuHX 113 6e3pa3MepHIIX 'IJIeHOB. 	 _ 

Maxepaan Tara, m 	I 	Pk,u, 
amu 

OP/,t,u, 
ama W To,C, 	9 

1930 0,526 
455 176 112 1,05 2760 0,211 

Hepa aBetou an cxaJI 	347 

1930 0,526 
1815 137 63 0,76 2760 0,211 

1930 0,538 

HMA@JIe BWII1 cnjtau 
455 333 355 1,74 2760 0,217 

HIaKoHeab X 
1930 0,533 

1815 264 207 1,29 2760 0,217 

1930 0,641 
455 668. 686 1,68 2760 0,257 

Hno6neBWIO cnnas P-48 

1930 0,641 
1815 545 410 1,23 2760 0,257 

npee.3b1Ialx napaMeTpoB J[JIM Tpy6oK 6e3 lIOI;pbIzHM, x COOTBeTCTBymJ1 He 311a=Ie-
Hna 6e3pa3MepInIX napaMeTpoB 6 H cp IIpnBeJSexbI B Ta6JI. 3. Pe3yJnTamI paC'ieTOB 
napaMeTpoB cnczeMal OXJIa}Kl{eHIIH CBeJ;enaI B Ta631. 4. 

Pe3yabTamI, npIIBeJ ~ eHnaIe B Ta6J1. 4 , y6eJ{IITejmno n0Ra3aIBaIOT Ba1UByI0 
pOJ1b IIplMeHeHHa UapoCTounnx noxpb!THu B co'TeTaHHn c Hf aponpognblbmn 
KOHCTpyXTIIBHa1Mn MaTepnaJlaMx J1.ima ocTIMUeHng 3KcTpeltaJILHoro aBJIeHIIFI 
ra3a B nazvlepe cropanna, HaJ;eacno oxia1KJ1aeMou npH noMoII;x perenepaznBHoro 
oxna xJ~enna. IIpn IIpnMexeaIIn Hexozopalx TOIMIIIB HpH yJ1oBJ1eTBopnTembxoM 
J~ aBJIexlH ra3a Bo3MOaIHO Co3J ~am npB IIoJ~age TonjInBa B MaMepy oropaHna 
C 11oMO3I1bIO cOOTBeTCTByIoIuHx c opcyxoU caMOBOcCTaaBBMxBaIOlueeca xcapocTou-
noe 1OnpLITlle B Bw1e OTJIOalennM Ha oraeBou cTeHKe Raaepai (nanpnaep, B dJIy-
'iae npnMexeHHa TOIIJIIIBa Un nni RI1caOpOJ; — yr.itesogopoJ;Hoe ropiogee, 
0TJI0?KeHHe yr.iepoJ;a). 3c c ehT BJInanug Taxoro oTJIOH:enna na ornesorm cTeHne 
B 06II[HX gepTaX Tanoll ace, UK II B cMygae npnMeneHhIH 1nap OCTOIIRHX nORpLITHH, 
pacCMOTpeHnaIX B Jlaxxou pa6oze. OJ;Hano 3T0 noJIOx;en1ie HeJm3a noJ;KpenI1m 
pacgeTaMn, Tan Kan .CI0IIxOcZb Taxoro oTJloxlenIIa npH BEICOKUX J;a BJme HnHX 
MBMBeTCM npO6JIeMaTIIgxoII. 

B 3aKJno'IexHe cJleJ ~yeT OTMeTHTb, 'ITO OJ~HOMeprIali aHaJIn3 Tex.iIonepeJ{a'ix 
'lepe3 CTenKH Tpy60K MBJIHBTCH B n3BeCTHOiI CTeneHn HeyJ ~OBaeTBOpnTeJmaHbIM, 
Tan Ran npH 3TOM ne y'iUTaIBaerCa noJle3HLIII 3C IL eRT IIepeJ{a'in Ten is nyTeM TenMO-
IIpOBOI~HOCTx 110 ORpy1KHOCTH Tpy60n. HepeJSa'ia TenJIa HyTeM TeIIJTonpoBOJHocTu 
24 3aaaa l 23 

(45) 

aMHI, t  

gu 

(46) 

(47) . 

BHH 

T a6nuga 3 
1ICXojjIIble an Hale II 6e3pa3Mepable itapaMeTpbl f Ii 9 
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370 	 E. Holtempysquu paxemubtx &wanted:ea 

Ta6.4u4a 4 

CHomian Ta6anna BWHICaCHHbIX napamerpos B cariae B035103BH0r0 ripeHenbnoro 
gaHneunn Han Hamepbx niniraTena c pereneparninnam ox.namnenmem, 

pa6oTaionkeii Ha ToHans° =HAKIM uncnopon+yrneHoAoponHoe ropiogee RP 

Alaimpimn 
Tara, 

m Iloapbrrne Pk, lim, 
ama 

burn' 
ALM 

bt' 
MM 

u.i, 1' 
M/CP7i 

APf, t' 
ama 

HeT 176 0,145 2,54 219 112 
455 Zr02  256 0,198 4,01 168 45 

ZrC 288 0,439 9,42 76 2,7 
Hepataneionlaa 

cram> 347 
HeT 137 0,211 5,38 168 63 

1815 Zr02 186 0,305 8,79 120 16 

ZrC 205 0,701 21,1 53 1,3 

HeT 333 0,104 1,83 402 355 

455 Zr02  539 0,127 2,67 351 137 
ZrC 668 0,257 6,10 175 13,6 

Hnnenemet 
minas 

IinnoHeim X HeT 264 0,152 3,96 320 207 

1815 - Zr02 397 0,196 6,00 259 46 

ZrC 469 0,417 13,7 123 6,3 

Her 668 0,381 1,88 707 686 

455 Zr02 949 0,434 2,46 643 350 

ZrC 1301 0,813 5,21 354 41,5 

Hno6nesmil 
cnnae F-48 

HeT 545 0,536 3,96 564 410 

1815 Zr02  749 0,602 5,28 497 197 

ZrC 942 1,27 11,8 250 19,8 

IIO oHpyHmocTn (344)BIZT ope6penaa) ripno6peTaer oco6oe 3HaHeHne npn1101111}KeH-

HMX BOTHI411HaX ygeamimx Te11.110BbIX HOTOHOB, HTO FIBRAOTCH peaynbTaTom H:apo-

npormiax noxpmTnii. EC.7111 Hp111131T1, BO Ennmanne 3()c4eHT ope6peHnH, TO B03- 

mownrxii npegen perenepaTHHHoro oxnaxigeHnH nmeer mecTo npn HecHonbuo 

6onee BbICOH1IX 3113,1e111151X ;kw:Li -Nin" ra3a Pk,Iim Ho cpasHeinno co 3HageHHHMH, 

ironyHeffinAmn n0 HacTosugeti merognxe. 
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2. M c A dams W. H., Heat Transmission, 3-rd ed., McGraw-Hill, N.Y., 1954, Chap. 6, 9. 

3. Carron )1., Panernme gintranaH, HJI, 1952. 

4. H poHno JT. n LI ac en CHH B-H, Teopmg HeycrotrutHocrn ropenna B HtHHHOCTBSIX 

panernmx ABHPBTeHHX, 1431, 1958. 

143roToeneHme paKeTHbIX coven mero,qom 

anerrpoctoopmoemnig N mccneAosaHme 

roc npolniocni H Tennonepellaw 

C. Ouctanoe, P. Maple, M. Be66, H. PaaceAteu 

B Havrosnadi pa6ore paccmaTpiesaercn C ronnu 3pennn npwniocrn H TeroionepeAagn 
Horaail meTog H3rcronnemin xamep Huinnocrimix paneTribix aanraTeaeil npn nomonin anenrpo-ocanmeHnH (meTog anexTpod)opmoriaHHH). 3TOT meTog, 1103BOHHIOBVIii H3t0TaBHHHaTb Hamepy 
gitHraTeng Hai( mac) Aeaoe c rpanramn gag npoTona ox.nanukaionieil HCHAROCTH, HanHeTcH nepcaeHTHarnAm H, BO3MOHCHO, 6onee nygnmm n0 cpaeneinuo C npyrnmn merogamn n3rOTOShe-
HHH  aaHraTeaa. 

B pa6oTe npninvisircfr ancnepumenTaabnme gannue no mexammecHnm CBOliCTBaM anenrpo-cDopmoBaHnoro HHHeng H HoHaamaaeTcH, 'STO HHHCHL umeeT HaH6onee 6naronpHHTHoe coge-TaHHe coolicT3 (Hpegen npogHocrn, nnacTivniocri,, apresila). Ilponegennue o6mnpaue 
Hale HCHLITBHHH anewrpo(foopmoHamazx coven Ha paHeTHom anuraTeHe c Tgroil 450 es Howaep-
mgaiox HpumeHumocn. meToga aneHTpo(DopmoHaHHH. 

BBEgEHHE 

Ilpocroe allannTHHecHoe nccaegonaHne HoHa3mHaer, Hro Ha HeaHriniry Honea-
Hoii Harpy3KH paxem 13.71111110T HBa OCHOBHLIX HapameTpa, a nmeHHo: xapaiiTepn-
CTIIEH H oTHomeHne HaHansHoii H RoHeHHoil mace paHeTLI. XapaxTepncnual paHe-
TM MO1H110 ynyiIIIIHTb J11160 HpilmeHeHnem BmcoHoHanopniimax TOMTH4B, Jm6o 
ymeHLnIeHnem KOHCTpyRTHBHOF0 Beca nocpegcTHomHoamx TexHonornHecHnx meTo-
gOB npoH3HogerHa. OgHaHo Hem BLIBle TennoTHopHaH ClIOCO6HOCTL TOHJIHBa, Tem 
Hume TemnepaTypal) II Tem cnoamee npo6nema oxaamgeHITH Hamepm gsnraTenH. 
CoHeTaHne BLICORHX ygenwar,ix TeHHOBLIX HOTOHOB I1 ymeHLmeHnH HoncTpyR-
THBHOPO Beca CTaBHT nepeg HoHcrpyHTopamn pal:m.1161x gsuraTeneil TpygEmnpeo-
gonfamme upo6nem6l. 

parzerHmii gsnraTeaL Hcerga HBRYIBTCR arperaTcm HHencToro 
ulna, rITO Heo6xognmo zl  ix o6ecneReHna upaHHocrn H nonymeHHH npoxogoB JVIR 
oxnamgaiorgefr amgHocTn, npn 3Tom conno nmeeT cymaioigniicH-pacntriprnoulniicH 
KOHTyp. 

HpnmeHHemme KOHCTpyHTHBH1le, marepnaam gO.TDEHLI o6nagaTb gOCTaTOH-
HOCI IIpOrIHOCTLIO npn 110BEIMBHHIJX TemuepaTypax, H1131ZHAI Ho3d4ngneHTom 
TemueparypHoro pacRuweHrui H BLICOHIIM Ho3cHnignenTom TennonposogHocrn. 
flpeguplummanuch HOHLITHH pa3an5ummn TeXHoHorimeciaimu meTogamm o6ec-
neHHTE. BrAcoxylo TennonepegaHy upn HanmenErnem Bece HoHcTpyiumn, ogHaxo 
annn, HemHorne 113 DTHX merogos oHaaanuca Hpnemnemmmn. B HacToHnkee HpemH 
HaH6onee nepcneHTHHHEam FIBHHOTCH meTog, lips HoTopom orgeammim Tpy6KaM 
npngaeTcH cpopma oceHmx cermeHros coma II Hamepm cropaHHH. Tpy6Hu coat-
palorcH B Hnge o6onormn Ha cnennaniz.Hom npncuoco6neHHH, ygepHnHaiorcH 
B DTOM nonomeHnn H 3aTem cHpenamorcH gpyr c gpyr Om. CHpenneHrie Tpy6oH 
BO3MOHCHO an6o nyTem naihin THepgmm Hpllnoem, an6o nyTem cHapHll lix meHcgy 
co6o31 B cpege 1111epTHLIX ra3oH, a5160 ogHorspervieHma ➢ npHmeHeHnem nafmn 
H cHapHn. yHennHeHna npormocTu Tpy6HaTaa o6o.noqua yxpennHeTcH 

Ysearviearie ygenaHoft TAM nyrem HpnmeHerum 6onee *PeHTHBHEIX TO11.71HB He o6H-
3are.mHo canaarto C yseangerurem remneparypm npogyEros cropannn ronansa.- Hpu.H. pea. 
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372 	 E. If oncrapytapuu paxemribtx aeueamenea 

HecHombhumn nerlanull Hapyamblmn Honbgamli 11 nerRoii 0611111HHoii. XOTH 

Hurl meTog H3roToaneHHH Hamep ganraTena B HacToHigee Hpemfi npegcTaanHeTcH 
HaH6onee Hogxogsunm, OH umeeT atoll HegoeTaTHH. 

Bo-nepHmx, TexHonorimeciugi upogecc n onepargni H3TOTOBJIeH1131 SIBH/1 10T-

CH CJICOEHLIMII H moryT npusecTu K onm16He. BO-BTOpMX, MHCJ10 Tpy6oH, HoTopme 
Heo6xog11mo eoegnHnTb B egInTylo o6onogRy, orieHR BenuRo. Lkaace He3Ha'InTenb-
Haa B pailoHe KOHTaKTa gayx Tpy6oH moateT BBIBeCTH 113 CTp011 gHnraTenb 

B genom. B-TpeTbux, B Ramepax paReTHoro gauraTenH, Hmemagnx conna C Hecbma 
6onbmoii eTeneHmo paennipeHHH, H3meHeHne Haw: gager' nonepegHoro ceHeHnn 
meHigy xpnTnmecxilm H Bb1X0A11131M 	 conna HB.TIFIeTCH 60J1bMIIM, H 1103T0- 

Tpe6oHanne 06 H3TOTOBJICHIIII Beef 060J10,1HH conna H3 egimmx HO HJIHHe Tpy-

60R moateT Olia3aTbCH HeBb.1110JIHHMLIM. TaBIIM o6pa3OM, omeangHa Heo6xogH-

1110CTb npnmeHeinui gpyroro MeT0H3 113TOTOBIleH1151 Hamep cropaHHH. 
XOTH meTog 3.1Terapo(Dopmosamm ygoHneTHopHeT MHOTHM Tpe6onaHHHm H3r0-

ToaneHHH conen paKeTHMX gmraTeneil, ogriaHo Ha Hero He o6pa11ga1oT goeTaTog- 
Horo BHIIM3H1151. Bmcoxast TO4HOCT3 Bb1110JIHeHHH pa3mepoH npla H3TOTOBJ1eHHII 

CJIMEHLIX goHTypos, BO3MOHIMOCTb BbIHOJIHeHIDI TOHHIIX npocjinneil, xoponaaH 
BOCHp0M3BOATIMOCTb, BO3MOH6HOCT.b nplimeHeHrui npoH3Bo7ieTnemmx npoHeccoa, 
Tpe6ymognx He60.11bLII0ii 3aTpaT3I Tpyga MaJIORBaJIHODIIIIIIp0BaHHLIX pa6cemx,— 
Taxosm HpelimyukecTita HpoHeeca agexTpocDopmoBaHHH, xoTopme ox Hoxa.3aa 
II pII gpyrHx HpHmeHerumx. 

143 paanlimumx maTepHagos, o6braHo npnmeHHemmx npn 3.neRTpcHbopmoBaHHH, 
HnHe.nb Han6onee HOJIHO ygoaneTHopHeT Tpe6oHaHHam, ripeg%HanHembim K maTe-
pnanam xamep paReTHoro gsnraTemi Raft Ho mexammecxHm, Tax H no Tenno#3H-
geciinm cBouicTBaM. LITo6m nposepuTb HpHmeHumocTb meToga eaexTpocbopmosamen 
gan HaroTonaerma correa riamep geHraTena, smnonHeHHI,Ix KaK ogHo gegoe 
C TpaxTamu Hall npoToRa oxnaHigalorgeii MCIIHKOCTII, &um cgenaum Heo6xogrimme 

KOHCTpYHTHBHbIe pa3pa6oTxn II 113TOT0BJ1eHO peambHoe COTITIO HamepiA ganra- 

Tega. OgHaHo mTo61,1 egenaTb 3TO opnumanbnoe anexTpogoopmonaHHoe C011.110 

Kom-typenTocnoco6HbEW II0 OTHomemno IC COHJIam, 113TOTOBJ1eHIILIM gpyriam 

meTogamH, Heo6xogumo HaKOIIIITb gocTaTomHoe KOJIIIMeCTBO gaHHIAX HO np1Ime-

lieHIII0 meToga mexTpocbopmortaHHH. Heo6xognmo IIMeTb gaHnme n0 mexarinme-

CliHNI cnoileTnam anexTpoltiopmoHarmoro HHHel111, 110 agreaux HIIHeJ151 K HHKe:110, 

paccellamonceil CHOCO6H0CTII HIIHNIeB0f1 HaHum na6opaToplin ctiHpmm dc.amHHD 

II T. g. B gaHHoil pa6oTe npusegeum pe3yIllaTaTLI HccnegoBaHHH, Haab HoToporo 
aaxmogagaci, B nonygeHHH DTIIX gaHumx I3 HCH0J1b30BallIIII MX npn 113TOTOBJIeHHII 

HyTem aneRTpoci)opmosaHma paReTnoro conna, HpnrogHoro g.1151 OTHeBMX HerHATa-
Hllii. MeTog HaroToimeHna collea IIyTOM agexTpocbopmoearma yHrigageH H 3ana-

TeHTOBaH. 

OIRICAHHE IIPOIAECCA 3.11EKTPOOOPMOBAHIDI 

Hporwee agexTpocDopmosamm — 3T0 MeT0H II3TOTOBJ1eITIM CJIOSEFILIX meTan-

aimecHnx geTaneft 110JIHOCTIDIO HyTem aneRTpoocaxigeHnH. COOTBeTCTBylOTH3F1 

cDopma (Han cep;_ke‘n1H), nocripoH3HogH11aH BHyTpeHHHe nonocTH Hamepm cropa-
HnH, nomelgaeTeH B naHHy, no RoTopoii Ha cbopmy ocaatgaeTcH meTana. Hoene 
nonygeHHH Tpe6yemoii Toni:Lunn' oca,Rgaemoro meTanna nHyTpeRnHH (Dopma 
H3BneRaeTcH 113 nonygeHHoil geTann. arm npogecca aneHTpolflopmoaaHHH MOH{HO 

npumelinTb caegyiongle meTanam: HuReab, megb, Ro6anbT, mene30, cepeopo, Can-

Heq, 0.710B0, xagmHil, 30HOTO, HUHN H pognii. 3TOT meTog II3TOTOBJ1eH1111 HmeeT 

ogeHb 6ogonme npelimpmecTsa. Cpepn HaH6onee 31.13‘114TeHbHbIX npenmymtecTs 

MOHxHO OTMeTIITb caegyionkne. 
BbicoHaa TO4HOCTb paamepos. 3agaHHaH (Dopma cepgegynnta, H3o6paacalo-

utero BHyTpeHHIOIO HOHOCTb, C am6mm gonycHom TO,U1OCTH BOCHp0H3B0gHTCH 

Ha mayTpeHHeil HOBepXHOCTII geTaxH, HogygeHHoil MeT0,1710ManexTpocDopmoBaHHH. 

TaKHM o6pa3om, Tpe6oBaHne nonymirrb TOrIHESC1 Rol-1Typ conna moateT 611TR nerHo 

BESHOJIHeHO.  
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LIncTOTa nosepxHoeTH. jho6aH aaganHaH HIICTOTa nonepxHocTll cepgeminnia 
HOJIHOCTMO BOCI1p0H3B0,1HITC3I Ha BuyTpeuHeft nosepxHocui HaroTasnliHaemok 
geTagll. BESCOE.3.51 ‘IIICTOTa 110BepXHOCTII ycTpaHHeT Heo6xog0ImocTb B Hoporoil 

pyHHoil oTgenRe nosepxHocrn II B03MOMMOCTI, nexaateHHH paamepos HaroTaH-
.HHHaemoil geTagn npn oTgenRe. 

Boenpon3HognmoeTh. Bee anerapo(Dopmormanme geTanII, n3roToanenume 
Ha OAHOISI IS TOM mce cepgeginme, 6ygyT 0):I11113.KOBbI 110 BuyTpeHnum pa3MepaM 

6ygyT B TWHIOCTII BOCHp0II3BOJAIITH nosepxHoen, cepgaminma. 
BmcoRan mueToTa meTanna. flpn anexTponnTumecHom npogecce merana, 

BbICOKyI0 .MIICTOTy, oHnagaeTcH; noaTomy meTann geTa-
neii, II3T0TOBJ1eIIIIMX MeTOTIOM 331eNTpOIDOpli10BallIIR, IIBJUIeTCH Heebma TIRCTMM 

II OTHI0p0HHIAM. 

. 	11.30THOCTb 3epHIICTOil eTpyuTypm. IlnoTHast cTpyxTypa ripllHoguT Ii Hecbma 
amcoRoii TennonposogHocTll II yReauHenino 11p0,1HOCTII Homipenwro maTepnaaa. 

JlerRoeTh H3T0TOBJ1eHlIa 6HmeTaannmecHux geTaaeil. Hoene 3asepmeHnH 
aneHTpoocaHcgennH ogHoro meTanna Ha Tpe6yempo Toniginly moadio Ha Hero 
aneRTpoocammb BTopoII meTann, ger° cepge‘unix npocTo nepeHoenTcH B Barmy 

113 3Tor0 meTanna. 
3TOT meTog co3gaHHH ca0uCTblX RoHeTpyrignil 06ecnermaaeT IIHOTHbIll H011- 

TaKT me:-Rgy o6o1mn meTannamu 11 ncHnlogaeT neo6xognmocTb B Harpese, HoTopmii 

momeT 11pHBeCTI1 K HapymeHmo reomeTpHH. 
Boamoamo caegyHmHee Hcnonb3oHaHne 5nmeTanamecHuxgeTaneg npHmeHH-

TenbH0 K COHJI3111 xamep geHraTe.11H: BHyTpeHH/151 HOBepXHOCTI,  orHeHoli CTMIEH 

conna gOJDElla HMeTb BISCONTIO THepgocTbn HOpp03H0HHy10 CTORKOCTb, 1103TOMy 

3Ty nosepxHocTb MOIJIHO 3.neRTpocDopmosam H3 HHKeJIII, a CHOC', KOHTaKTH-

pponwil C HIIReHeM, 1MOIKHO H3TOTOBHTb 113 maTepHaga C ameoHoil Teunonpoaog-

HOCTb10, HanpHmep 113 megH. 

BLIBOP MATEPFIAJI0B 

B HacToHnTem o63ope pacemaTpHHaeTcH npogecc aneRTpocbopmortaHHH TOJILHO 

JIByX meTa.n.flos — Fme:1H II megH. Bb16op mexqy Hmun gJI11 TeX 117111 HHMX TrpH-

awl-tem:di 3aBIICIIT OT Toro, npn KaKIIX TemnepaTypax H HanpHxzeHmix 6ygeT 

pa6oTaTb H3TOTOBJIeHHaH geTanL. IlpHrognoeTb 3TIIX meTannos HOIDElla 61.1Tb 

0110J111 ine.TILHO o6oeHosaria. C 3Toil genbio HIIKenb H MeAb cpaarnasamTcH C J;pY-

mnrxn  o6mmHo HpHmeHmolommHea 1111H H3TOTOBJ1eH1111 arperaToa KaMep 

cropaHHH, HOMITMO paccmoTpeHHH Inc npenmymeeTrs upn HaroToHneHnn meTogom 
a.geHTpocDopmosaHHH. ,likanee gaeTea cpameHHe caoficTs HHRenH, megu n nepaca- 
Belorgeft eTaall 113 cepa' 300. 

T a6 Auto 1 

TemnepaTypra (B ° C) ornenoii errenxu namepm aanraTeaa 
CO CTOpOlibl ra3a npn paranaumx yjle3Bmax Tenaonmx 

110TORaX jlaa paaangmax maTepua3on 

MaTepnan 

Y .);ear:MIA Tel-1710HO 
xnan 106 

n 	110TON, 

m2. nac 

1,4 5 , 6 	11,2  

Mem, 	  345 350 357 

HillteZI, 357 397 450 

HepameexmHaa cTaJo. 	. . . . 374 468 592 

CpasHeHHe TeMnepaTyp HHyTpenHeil (orHeHon) CTeHKH CO CT0p0F1131 ra3a (Tw , g ) 

}ATM aTnX meTannos npn pa3JIM'IHLIX ygenEamx TeHHOBLIX noToHax gano 

B Ta6n. 1. BeHIPTIIHLI y,IkeJIMMIX Tennomax HOTOKOB BbI6paHLI COOTBeTCTBy101101MII 
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374 	 E. KoncmpyiNuu par.ermiux aetteanteaeu 

BepoRTHEam 3HageHllam ygenbmax TeIIJIOBbIX ITOTOROB B pailoHe HpHTligecrtoro 
cegeting contra /IHR Ananaaoaa B03111COEHLIX allageHnii TRr. ECTeCTBeHHO, tITO 
B palieTHLIX gBnraTengx 66nynnix pa3mepoB mmetoT mecTo meHbrune 3HageHHH 
ygeJIMILIX TeHROBLIX HOTOROB. HpII cpasHetunt TINIHRTO, tITO TemnepaTypa orge-
Boil °Tema,' co cToponm oxnancgatomeii (T„, L) panHa 343 ° C LI Tonnuma 
BRyTpetmeil CreHRII parata 0,38 ALAI. B gefICTMITeabHOCTII TemnepaTypa orHeBoti 
cTeHHH co cTopoina oxnagtgatogkeii MHAROCTH 3aBIICHT OT npumeHgemoro oxnagH-
Teng, ero gaBneHHH, TemnepaTypm II cIOpOCTM npoTeHatrn. 11pH npnmeHeHmt 

Haaommterate pameninbtx amen Mel12000.114 anenruporfiopktoaanus 	375 

CoupoTHBaertue TemnepaTypHomy Hanpmmeigno 3aBncHT Halt OT IIpoII3Bege-
HUH mogyag ynpyrocTH Ha xo34HPBITHeHT namenHoro TemnepaTypHoro pacumpe-
Hug, Tait H OT nnaCTIIgHGCTH H RODOHHHeHTD TeTIJI0lIp0B0gHOCTH maTepmana. 
Ha cpur. 2 npnBegeHm Hprome 33BHCHMOCTH mogyag yupyrocTHH HoacgmunenTa 
zuHeiiHoro TemnepaTypHoro pacumpeHng OT TeamepaTypm ISJIR HepataBeionwil 
cTagH Tuna 316, aneraponnnagecHort megn H anexTponnTHgecHoro mamma. Cornac-
HO ony6anHoBamnam J aHHLIhl, TIJIaCTnRHOCTb earttoro* HIIKeJIR npilmepHo 3RBII-

Baaeinma nnacritgHocTH Hepxcaneiongeii cTanti H3 ceptut 300. 
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cl)  H r. 1. 3aaucamocn, npegena ap0,THOCTII n npegena Tea”ecTit OT TemnepaTypm 
Ana nepacaaeiongeri cTana Time 316 [9], anenTponangecxoii mean [1] a oToramea- 

noro amtena [1]. 
	  npegen TenynecTn;   npegen InpORtioeTn. 

npogyHToB He0Teuepepa6oTHH (Hanpnmep, yrneBogopoggmx roplogux JP-3 
H JP-4) TemnepaTypu cTeHott nozygaloTcH HecHonbito 6onannte, Torga Halt upH 
npHmeHeHHH IIH3RORRIEHBARx HomuogeHToB TOHRIIB (Hanpnmep, ammHatta) nony-
gaioTcH HecHoamto mem:mire TemnepaTypm. 

HpeirmyukecTso BLICOROil TeHROTWOBOAHOCTH menu ogemagHo. HHRDIII3 EmeeT 
HoaeptInagneHT TeHROITOBOAHOCTH HpH6RH3HTDJIbH0 B 2,3 pa3a mime, gem Hepnta-
Beton:km CTaJIb, II gem Blame ygenBmaca TennoBo• HOTOR, Telq 6onbine 3T0 npenmy-
gkecTBo menu. 

IlpH TemnepaType Blame 425° C upogHocTB Hinman HagnHaeT Hagan:. [1] . Tem-
nepaTypta orHeBog cTeHHH, nperganTatomlle aTO 3HageHHe, BcTpegaioTcH B cnygagx 
manmx Hamep gmaraTeng H oco6ermo B TeX, rge gJIR oXna EgeHIIg uprimeignoTcH 
upogyHTia He(pTeIIepepa60TIIII. HO DTO He FIBRROTCH cepbenaam HegocTaTHom, 
Tax Halt ;pH nto6oro nplamermemoro maTepHana BepxHHil npegen ygemaloro Ten-
noBoro noTotta npa nynalogaTom npHmeHmemiax TOIIJIMB [2] pegito 
npesocxogicr mageHHe 11,2.10 6  xnai1lat2 . ,tac. ECRII HeHgennao nomineHHe 6onee 
BBICORIIX ygenstuax TennoBux 110TOROB, Heo6xoginto npntgeHaTh 6onee acfp:DeHTHB-
Ina meTogsa oxnantgeHHH, o6ecnegHBatorgne oxnantgeHme orHeBoii CITHISH go 
Tpe6yemoi3 TemnepaTyprza. 

Ha cpnr. 1 cpaBHHBaloTem npH pa3nHgruax TemnepaTypax npegema TexygecTia 
H IIpOtIHOCTII aneHrponnTagecitoro HHIMJIR C anexTponnTrtgecHoft megmo H Hepnua-
Beton:keg' cTankao Tiara 316. MORIII0 aameTHTB, tITO Him TemuepaTypax HHate 425° C 
cBoticTBa HHHeng cpainutmla co cBoticTsamH HepntaBetoucect CTHJIH H3 cepHH 300 
H 3HatIllTeRBHO npesocxogHT noita3aTenia megH.  

0 	 200 	300 	400 100 

Temnepa my ° C 

r. 2. 3m:ilia/mom, mogyna ynpyrocTa 10nra II cpegaero KoaIf 1an;aeHTa Temnepa-
Typaoro naaernaoro pacniapealla OT TeanepaTypli aim nepataaelorgen cTana Tana 

316 [0], DgelapOnliTligeCICOR megm [1] a OTOWOReHHOr0 Haltega [1, 10]. 
— — — — icoacp4n4gmenT naneimoro TemneparrypnOr0 pacguipeagn; 
	  mogynb ynpyroc•a E. 

HpliBegetunie gartgme y6egliTenmao notta3mBaJoT, tITO HIIReab cpaBnlim 

HepntaBetingeg cTanmo 113 cepaut 300 B OTHOBIBHHH npkugeHeHum gag cone.3 Hamep 
gouraTeng. Hpogecc aneHTp4opmoBaHHH HHIMIR xopoino H3BeCTell, noaTomy 

MORSHO Bm6paTb raimBamagecityto Balmy, HO3BORRIOTRy10 310.TITIHTb Ham-trump° 
Hom6HHatuno ntenaemmx CBOBCTB, gTo Tatum RBalleTCH upemmyukecTsom HmHeng. 

PE3YJIbTATbI IICIILITAH1114 DREKTPOOOPMOBAHHLIX 113JAEJ11111 

Bt16op rumeng gaff H3roToBnemag onmTHoro o6pa3ga contra Hamepia  JSBH-

raTenR ocHoBaH Ha ony6JuntoBaHmax gaHmax gam anotTponaTmgeotoro EutHeam. 
HtuDopmagna no CBOBCTBaM mute:1H, nonygeHnoro nyTem ranmartagecHoro 
•ocancgeHHH, ony6.3fixonana pawm=111mm clatipmamH, Hp0H3BOARTHHMH 

Ognaao CBOIICTBD. HFIKeJIR aameTHo H3MeHRIOTC31 B 33BHCHMOCTH OT pacTsopa 

AAR 3nexTponottpaTHH. 1103TOMy noTpe6oBanoch TIORTIIITb Horn-Tenable Hon-
cTpyttilmommte H TexHogorHgecHme gaHrthae HO ninteneigam TORCTOCJI0f1HUM 

noxpbITuHM (6onee 0,13 mat), Hoar-let:1mm B ranbnagagecHkix Barmax na6opa-
TopHli cluipmfa 41-£3mHm. 

Mexattumecifue c8otiernea 

CTattgapTHEle (no ASTM) o6pa3nba na pacrmnuenue (3a Hounogenmem 
omepcTitH gHameTpom X3,2 atx) HaroToBneam nyTem mexamagecHoii o6pa6oTHm 

• ASTM — Amepgaasexoe o6inecTao no acumTanaio maTepaanoa.— Hpu.n. pea. 

0 500 600 
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113 inmeneHinx eTepHmeil, nonyqemunx anewrpoocawgeHHem HuHena Ha anio-
mHHHemaii cepue‘inux AnameTpom 3,2 .7n.ne B HHHeneHoii BaHHe na6opaToprm 
4Hipmln dtamini» (nepen mexamineeHoii o6pa6oTHoil o6pa34ort anlominineBbiii 
cep,rwannH pacTHopHacH B HHCZOTO). 

awn, 06pa310B 6mi! ucuuraum HenocpegcnteHno Hoene 3nexTpoocaw-

geHna 603 nocaegyionwil Tepmoo6pa6oTHH. Bee o6paawn pacTarithanneb Ha pm-
HepeanhHom ncrunTaTenbHom npecce cpupmm «BongyHH—JIHma—XamuaLTon», 
galoraem Harpyaxy go 27 m. Harp -pica, cooTeeTenaylomaH npege.ny TeHygecre, 
onpeAenanacb Ho Hpemn ucnuTanna upn nomouw ge.anTenH, aaHpengenHoro 
Ha pa6ogeii qacTn o6paaua. Halt TOnb xo AeanTeab perncTpnposaa 13meneHne 
Amilim o'opano, oTmevia.nacb narpy3Ha, yHa3mHaemaH cunomepom npecca. 

llaoluagb nonepernioro cemeHHH pa6mteii uaeTH pacTHrHeaembuc o6paa- . 
HOB onpe,aesismaci,  npn cpeuxem a1a -gentin AnameTpa sHyTpeHHero oTBepenan 
ecex o6paauou (de , = 3,12 .ntnt); DTOT anameTp onpeAeasialcH Ao ucnbrraHnx• 

Pe3yaLTaTbi OTHX HeTHATaHlifI npueegeHm B Ta6n. 2. THepgoem o6paa%OB aame- 
plumed.. anmaaubm HaHoHemHuHom Ha HpH6ope BHHHepea II 3aTeM nepeHogn - 

Imo, B Tuicaa THepgoeTu n0 POHBOJIJIy. 

11p0qHOCTL ocanqeHnoro meTanna 6ea HocaegpolHeii Tepmoo6pa6oTHH oRa-
aanacb Heebma HmeoHofi, °gam-co 11,r1aCTFFIHOCTb meTanna 6Lina TO.TILHO ygoHaeT-

BopnTeammii. MeTana xopomo COHpOTHBJTHeTCH TeMnepaTypHony Hanpfaxemno, 
ecan o6.ilauaeT BecbMa BbICOH011 naacTugHocTmo. BoaTomy mieeHgHo, uTO meTana, 
Hau6onee npnrogmnii Ana oTgenmunx coven Hamep usHraTeasi, mcoveT nmeTb 
meHbutym HpOTIHOCTb Ha paapbra, HO gon/HeH nmeTb BbICOHyI0 TIJIaCTWIHOCTb. 

Kpone Toro, Tepm0o6pa6oTRa, npllmeHaemag am{ CH31THH cHapoufflAx Haupg-

Hernia, no -HHgnmomy, H3MOHHT cHoficTsa anexTp4opmosanHoro maTepHana. 
iloaTomy 6bnio peluello AOHOJIMITOJIbH0 HCHISTaTb o6pambi, npoulemune 

oTauir 'MUM 113TOTOBJlellif a. Pe7EIIM Tepmoo6pa60nm H peayabTaTIA HerunTa-

mai HpneegeHLI B Ta6n. 3. HCIITATaHlifl Ha pacTHatenue TaHate upoHognancb 
Ha npecce cluipmbi #Bormyx4H—.31Hma—XammabTolo> no TOMy Hte meTogy, Halt 
R pax: .1e, a TuepaocTb onpegemmach Ha npn6ope Bunnepca. 

HpenocxoikHoe COOTBOTCTBlle peayabTaTou Hityx HCHIATaHHii yHanutaeT 

Ha TO, 'ITO OHIO HB.71.FHOTCH gocToHepHbrmn. MaTepHan gOCTaT0r1H0 nnacTimell 
H, TeM He meHee, umeeT npeHea TeicyriecTu, palmy:ail 16,5 - 17,2 ne/Aug 2 . CnegyeT 

Ta6.autta 4 

PeayabTaTim IICRbITanLul OTOMINeliBbIX 06pa31IOB 
Ha pacTamenne npn nornamemmix TemuepaTypax 

Peamm Tepmoo6pa6oTHH: 
1. HarpeB AO 800° C B Tegeillie 6 Malt B anewrponegH 

B BoccTaHoanTenblloci ra3oHoii cpege, He cogepatameii cepw; 

2. Ox.ifaxiAeane c nensio Ao 600' C B BOCCTaHOBHTOJIbHaf 

cpepe; 

3. Oxnamgeane Ha se3apie. 

T001 epaTypa BCIILITB111131 425° C 

.7\7: 
o6paaga 

lipe,aen ITHymecxli 
(npH ocTaToqHog 

ltecDopmaium 0,2%), 
Iza/atAL2 

IlpeHen 
nPORTICICTH, 

na/Aua2 

OTHOCHTCJIbHoe 
YARHHeHne (Ha 

ARIL He 	25,4 mm), 
% 

IT 
2T 

14,6 
15,9 

21,6 
22,5 

41 
24 

OTMeTHTL, qT0 no.11ygeHnbie aHageHHH npeueaa TexplecTu COOTBOTCTBylOT 3Har 

=mull/1m upeTkena TexygecTn Ana anexTponHTH -qecHoro Hmienn upH HomHaTHou 

TemnepaType, upnneaerunAm B pa6oTe [1] H npeAcTaimenHiam Ha Or. 1. 
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,110IIORHIITC.MbHaH napTun o6paagon 6Eana naroTonneHa JJnH IICIIbIT9HIIii 
npll TemnepaType 425 °  C, RoTopan, cornacHo onelme, HBEHOTCH maxclimaaLHoil 
TeMnepaTypoil orHenoli cTeHriu contra xamephi gnnraTenn npn HCHI‘ITHHIIHX. 
AJIA ucruaTaHnil npn nonwinemmix TemnepaTypax 9TH o6pa3gm 6Linn nepegaHm 
B na60paTopino licubiTalinn maTepuanon e:pnpmfa «HHTepnefignin HinteaL». 
Peayar.TaTIA 9TIIX HcinATaHHA npencTasneHu B T96.11. 4. RenegeTime Toro 'ITO 
gHa o6paaga He 6man BbIp0BrIeHbI B npecce, peayabTaTm ncnizraHnit 3THX J:krtyx 
o6pa3gos HBRHIOTCH HenocTonepnbimH. HoarlenHan Beaman:fa npeAena Texyqe-
CTH A0B0MbH0 xoponto coBnagaeT C Benrunmoii, uplinegeHHoil Ha clmr. 1. OgHaxo 
H3 coo6igeuMaix 3HaneHniinpegena nposHocTn, no-angnmomy, cnegyeT, 'ITO nage-
Hue xpnadi Hpenena npoquocTil monieT HmeTb mecTo upn 60nee HI43R1IX aHa=re-
HMIX TeMnepaTyp, Rem yxaaaHo Ha cl)nr. 1. Aanhneilinne ncuhrraHnsi 6ynyTupo-
Benema Talcum o6pa3om, riT06bi onpegenHTL Bun nog xpHsoil ):Jan HIIROJIH, 
noarreHHoro B na6opaTopm4 clnipmbi 41£3MIIID>. 

A02e3ua 

Rpome onpenenernan cTaHnaprmax mexamnecxnx caolicTx HHROJIH, Heo6- 
xonnmo Talmo nponepuTb agreamo mentgy, cocegimmu ocanmeHmAmn CROHMII 

HmeioTen 	cTopoma aToii np06nembi. 

H r. 3. MaxpocpoTorpacjum agre3na EnRena c Euutenem. 

1. B npoiecce npollasoncTna conna xamepbr ganrazexa Heo6xonnmo Ha Hexo 
Topmx cTannnx ygannTb HeoxoHrieHHyro geTanh H3 nanum 

2. Hpegurnyinue nonhaxn naroTosneHlin conen xamep paxeTHoro nnnraTe-
JIM meTonom 3nexTp4opmonaHnn 6uJrn HeynortneTBoptiTeabHumn, Tax Halt 
Ha6nioganocr, «paccaannanne» orHenoti CTeHRH npn 3119,111TenbEILIX TemnepaTyp-
max rpanneHTax 

HaH6onee mecTican uposepxa agreann aalunoqaeTcn B caenyloakem: Ha pig 
anexTpotDopmonammx pe6ep ranbnamagecxnm nyTem 113110CHTCH TOJICTIA CHOit 
meTanna, a aaTem 9TOT ocamgeHrual caoft oTpmHaeTca OT pe6ep. Ho Taxomy  

npnannny 6LInn II3rOTOBRellbI II 3aTem paCTFIHyTIA Ha plusepcansHom 27-ToH-
Hom npecce 4)Hpmbr «Boagynx—,Thima—Xamnar,Tom Asa o6pa3ga, umeloggie 
KoHgempiriecxne pe6pa. Onnn o6pa3en paapylunnen npn cpenHem aamepeH-
Mom Hanpnmennn anreann 9,8 1£elmAt 2 . BTopoii o6paaen paapynnincn npn aame-
penHom Hanpnacemin 23,9 nalatAt 2  C Henospemnelunam coegnHeHnem. Aance 
meHunee anaReHne CHRIS cnennernan 6onee riem nOCTaT0s1H0 g,1131 pe6ep contra 
ancnepHmeHTaabHoil xamephr gsnraTenn (cm. aHanna HanpameHnil B couae 
xamepm nanraTenn C Tnron 450 no). 

B o6lgem agreann oHaaaaach gocTaTomio xopornen. Alimpo(43oTorpaciani 
mecTa CTbIlta pe6pa c nnacTimoil yitaabinaloT Ha xopomyio a;_krearno Human 
(Or. 3). OgHaHo nponecc EaroToHaeuna geTaneii Tpe6yeT OMeHb 60nsmoro 
BrinmaHun, ‘iTo61r nonygirm peayabTaThi no agreann, Haxoganomeca B yxaaan-
BMX npenenax. 

Hpucoeduitenue 

Heo6xogumo 6hino Hafun Hageanmil meTog npncoegrmeHun cDnaHgen, 
xo.nnexTopon H T. g. H aaempo(DopmosaHHomy coney Hamepia ganraTeao. LIT06bi 
H36eacaTL BJIHHHnx BTopocTeneamax 39BHCHMOCTefl (Hanpumep, paaHocTn Tem-
nepaTypHoro pacnoapeunn), caegyeT sce geTann, HenocpegcTsenuo coegnamo-
nr,Hecn c anexTp4opmosaHamm COILTIOM xamepbt gItHraTOJIFI, H3POT913.311BaTb 113 

romenn. 
HyTem 3.TIORTpo(1opmosaHHH 6bia0 H3rOTOB.TIOHO HcKOJILRO 

a TaRMIe 6man HiaToqema runteaeHble cbaaraw immix ace pa3mepos, Han n cloaaHabi 
Ha 3HcnepHmerrraamusx conaax, cayman:vie JIM upncoegnueHHH. Tpy6onposog 
6ma npHcoegnHeE x clanangy Tax, 'TO nonyganoCh THIIIIMHOO clmanneeoe cow:km-
HeHme, pa6oTaionkee nog gasaamem. 

Asa o6pa3na 6maH cHaperm gyroson cHapHon. OgHaHo peayabTaTm °Ha-
33.TIIICb HeynonneTnopnTenbmamll. CnapHoil HIOB ortaaa.acn MaCCIIBHbIM, H nmelo-
ukeecn Ropoonenne ronopuno o TOM, 'TO cnapxa 614na nopyriena HeonuTHomy 
criapigurty. 3TH upegnapHTenbHme HCCJI0A0BaHHH no gyroHoil ceapHe He 6mali 
npogoameHm, H no3Tomy cgeaaTb aaHaHraeHne o neaecoo6pa3HocTH npnmeHe- 

aToro mina caapxn He npencTananeTca BO3MOMILIM. 

BORee o6HanencHnaronwm meTonom SIBJIHOTCH MeT0A rumponafixn Tnepnum 
nplinoemi). Hpu naihte no aTomy meTogy geTann noxpusaloTcn cTaHnapTHtam 
HuxponpunoeM, nprimumaioTca gpyr gpyry H HarpenaloTen gaff Hakim go Tem-
nepaTypm 1175° C. PasHomepHmil nporpee Beer° HomnaexTa TIO3BOJIHOT  IIeny- 

'I1Tb reomeTprviecxn npasuaLHoe coegnHeHne. Ogrul 113 06pa3gon, H3rOTOBJI011-  

Emu Tama' cnoco6om, 6ma rHgponcumTaH no gaeaennem 140 nelcat2 , nprrqem 
TeMb B Coemmemin He o6Hapymena. Hpn gaaHHeilunix rimpORCIITATaHlIFIX 
peaasHmx conen Hamep gsHraTeaH HHorga noaHaaaacs caygaiinan Te -qh npn 
cpaHmuTeamio HH3ROM OnHaxo 9TH nopoHn aerHo yeTparmancb 
HOBTOpHOR Haig-tog npn HOMOIHII imxponpnnon. Ile06X0AHMO OTMOTHTb, TITO 

3TH gecDexTu He HB.MHIBICb caegcTsHem anexTpocDopmonaHHoro HHKOZIFI. 

Pacceuecuoutax cnocothtocma 

B H3naraemom nanee Hponecce llaroTonnernin conen xamep gsnrarenn 
pe6pa ox.nanc)_kaiolgero TpaxTa o6pa3yroTca anexTpoocangkeHnem Fumenn B cne-
nHaabHmx yray6aeHHax cepgerninHa. B CBH3H C 3THM Heo6xognmo HccnegonaTb 
CHOCO6HOCTb mixenesoil BaHHIA na6opaToprar 4K3mnn» pasHomepHo ocantgaTb 
meTann Bo nnagniim paannrmoil nanpHHIA n ray611Hthr. OTaaraemuli caoil Huxenn 
B 3THX anagHllax AOJDROH 61ITE. nonclogy CHJIODIHLIM H TIJIOTHbIM. Banio II3FOTOB - 

.7IOHO HOCK0abK0 COCTaBHbIX axcnepHMeHTaabHgIx cepne ,mixon, xoTopiae H03- 

BORILIIH H3yMHTb Hpolonmo CHOCO6HOCTI. BaHHLI na6opaTopun claipmm oRamuH». 

Yanoasoe Haaaarme uponecca Hakim s seas, npumemiessoe cDupmoii 4Yoan-lio - 
ktonoia"). 
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H maaraemmii meToH MOHIHO conepuieHeTHoHarb Ha paneTHmx HinAraTensix 
aToro pa3mepa (c paBHbIM ycnexom meToH anexTp4opmosanna mown() npume- 
BIM Ha HanraTeasix 60nsulero pa3Mepa). Kpone Toro, grinraTean C Taxoii 

Bxod 
oxnadumeng Bbrzoa 

oxnaeumenft 

51,  42,7 

142,9 

a 

POCC1770RilL'e 170 CCU canna 
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IloayqeHnme peayaLTaTm 6man BecbMa o6HageninHalonwmu (4)11r. 4). Agre-
3HH pe6pa H ocHosHomy Te.ay 113 ocancgennoro meTaa.aa oxa3aaacb orieHb 6o.ra,- 
mori npu nn OTHbIX oca)xgeHHIAX pe6pax, II3rOTOB7101111bIX xax OAHO neaoe H mum- 

paannqHme OTH01110111111 umpinthi H BLICOTe. Ycnane, Heo6xognmoe 	oTpm- 
Ha pe6pa OT ocanzgeHHoro ocHormoro Teaa, yxa3msaao Ha xopoumo agrenno. 

(1) n r. 4. lipumep pevam-ara ECIIIATaling ua paccensatonorm CIIOCO6HOCTb. 

MaxcHmanbnoe oTHomenne BLICOTH pe6pa x umpHlle, Aaloickee yaoHnentopi/Tenb-
Hme pe3yabTaTm, oxa3aaocb pasHmm 1,5. 

liCIHCTPYRIUDII 3JIEICTPOOOPMOBAHHOPO COINIA RAMEPTA 
ABIHATEJ1f1 C THrOft 450 NZ 

TeXHIPleCHHe BO3MOBHIOCTII npumeHeHnH meToga anexTpocpopmonaHHH 
H3rOTOBROHIM paneTHmx geHraTeaeil MOB(HO OKO1PlaTeBb110 oupeHeanTb 711111:11, 

11007I0 113r0T01371011I151 pa6oTalorneft HOBCTpyRIIIIH n nposegeHnH ornemax FICHES-

Tama' 110CHWILIMX HenraTeneti. HCII071b3y51 Tkammie, nonyrieHume B npegmgy-
unix 011b1TaX B na60paTopnn 4oHpmm (diamnm), 6mno cnoricTpynpoHano 3nexTpo-
4)opmoBaHHoe COI1J10 H7151 paReTnoro gl3HraTeaff C THroft 450 ice. Pe3yalsTaTLIBbIlae-

pca3aHliblx ISCIIbITBHIIIi neaecoo6pa3H0 HCHOBb30BaTb gJIFI yarunempi 
cTpyxnnH B nocaeHylorgeti cTagnH HoHogxn nporkecca. 

Tax Han B comae xamepm HisnraTeng umeloT mecTo HaH6oaee IIHTOBGHBHbIe 

Tenn°able HOTOHH 11 HanpHateHnn, TO 6mno penieno aaexTpoitopmonaTb TOJILHO 

conao, a He xamepy B nenom. IlpoHartogcTso giniraTeaH geaHnom ripn nomor(n 
meToga 3nexTpo4)opmoHanusi He gOJDRHO BI,13bIBBTb xamix-aH6o HOHOJIMITeabHISX 
TeX110710r/IrIeCHIIX 3aTpyguennr3. Rpome Toro, xamepy AsHraTeng co C'130MHBIM 

(<HBHOTHb1M)) COIIJIOM MOB1110 113TOTOBIlTb He3aBacamo II Hp0B0/111Tb Ha Heil nepHo- 
HaaaabHme HcumTaHHH Ho yeTanosxn 3nexTp04)opmoBaHHoro conna. Taxnm 
o6paaoM, B carme onta3a B pa6oTe MOBCHO peHlnTb, FIBJIHeTCH 7IH npwinHoil 
oTnaaa anexTpo4).opmosaHHaH cocTaHamorgan xamepm HanraTeal" H7IH noHcTpyx-
gnA genraTenH. 

Tara 450 no BrApalia noTomy, ‘1TO conno Taxon) pa3mepa moncHo aux° 
113TOTOBHTb B na6opaTopnn (inipmbi ((Hamm» Ha cyrgecTspolgem o6opygoBaHHH  

cD a r. 5. Pamepu a remlleparypra cTenox paccma•pucaemoro conna 
paRemoro TO311raTe.1111. 

a — cesenne conna; 6 — pacnpenonenne TeanepaTyp B crenaax conna panemoro 
ganraTenn c -twat 450 no. 

THroci yg05Ho npnmeHaTt, gam HposeHeHnH orHemax ncumraHHil Ha NARTS 1). 

Pacxog TonJInBa npn 3TOM HeBeaux, a ygeabHme TennoHme 110TOHH BB71.1110TCH 

3EIWMTBJ1bHIAMII, Tax Ran HH314331 seawall:la Tarn o6ycnoHanraeT 6o71ee THme-
ame ycnoHHH IIpH orHeHmx HCIEbITaBlIfIX. 

B HaorecTBe HOMII0HeliTOB TOHJII1B3 em6paHm ammaax II nxre6HposaHHasi 
HpacilaB AbimankaR a3oTHas1 HHCBOTa, NoTopme umpoxo1,1011071b3y1OTCH B NARTS, 
rge HmeeTcH /10CTBT0,1111.11,1 OMIT B npnmeHeHHH 3TOT0 TO1171HBa. 

Hnale HpHBOIIHTCH aHaaH3 Tennonepega‘m n IIpO'IHOCTH 3nexTp04)opmo-

HaHHoro conna, nmelorgero caegylorglle ocHoimme pa3mepm: 

Tonronia imyrpenuell c-refutu, Atm 	  0,64 
Bncora pe6ep oxammaioigero Tpaxra, *At 	 1,58 
Tom:Rana Rapp-Baal CTeHRII,  	1,90 

1) Naval Air Rocket Test Station — Ilcranarenbaax crartrkrur paRe'rnmx Asurarenell 
mopcxoro BOeHH0-B03gylIIHOr0 cDnora 
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IIpo4nrab conga H ero ocHoinime pa3mepbs npiniegeHm Ha (1 ,Mr. 5, rge Holm-
3aH pa3pea comm. 

Hccitedocalute meniconepeaamu 

111111 BbIrIIICneHIlri ygeabHoro Tenaonoro norolia gepea CTOHHH comma cge-
aaHm gonyrikeHHH, tITO Temneparypa ropmonceHHH ra3a B nio6ofi rcance conga 
paima reoperngecHoil zemneparype ropeHHH H 'ITO cocraa npogyHros ropeHing 
B conae OCTaeTCH HOCTOHHHbIM («3amoponteHHigw).Hbia ygeabHoro rennoso-
ro norma OT ra3a K creHHe B HpunigecHom cegeHHH conga qt , g aanmcraoHarta Ha 
pa6orm Bapina [31 gag caygail TonaHHa HinH6nposaHHaH HpacHaH gbaunnaH 
a 3oTHaH 1114C.110T a ± nig p a 31IH. HpHHJITO , 4TO 3T a Beall -glum HOCT3T0‘1HO 
6.3113113 K ygeabHomy TeIIJOHomy noroxy H.1111 nplimemlemoro TOngrisa 14111111614- 
poBannan HpacHaH gmmHinaii a3ornaH Hucaora ammitax. I43meHeHHe ygenb-
Horo Teriaoaoro noToKa 13110J113 conga Bbl‘111CJIFIJIOCI. HO CDopmyae 

9= C  dt  
qt, g' 

rue dt  — iniamerp HpwrllgecHoro aerial:mg conaa, d — gfiamerp paccmarpHsa-
emoro cegeHHA. 

onpegeaeHHH HameHemni TemnepaTypm oxaanciiagmero HomnoHeHra 
11 TemrtepaTypm CTeHKII 13H02113 conna nocaegnee 6mao pa36Hro Ha manila aae-
meHrapHme ygacrHH. Cgeaano gonyinernie, rao no gaHHe Hamgoro ygacrHa 
nmeer macro HOCTOHHHbIfl ygenbrimil zenaoHoll IIOTOK, paimmia BOJIHTIIIHe renao-
Horo noroHa cepeginon ygaegHa. 3arem gaH Hancgoro ygacum penianacb caegylo-
noir cHeTema ypaBHeHIIrI, COCTasaennbix OTHOCHTeHLHO Be.1111 ,11111111 ygeabHoro 
TeriaoHoro noroica: 

cpG q" =ag (T — T L„, g) = 75- (i g T tv , L ) 	(i 	711) = 

rue 6 — TOHIHHH3 CTeHRII; 	— HoacialgirkneHr TellHOTIPOBOHHOCTH mazepHaaa 
creamy cp  — ygeabHaH TenJIoeMKocTb oxIaixua}OIIkero HomnoneHra; G — 
BECOB011 cexywoniii pacxog oxaaixikalorgeroxomnoHerra; A — naornagb nosepx-
HOCTll paccmarpiniaemoro ygacrHa; T, — 3efabeHTH3HaH remneparypa IIpH Tenao-
oTgarie co CTOpOHLI ra3a; T L, — TemnepaTypa oxaancgalomero KoMn011eHra Ha BX0- 
He B ygacroH; T L2  — Temneparypa oxaancgaroakero KOMIIOHeHTa Ha imixoge 
113 ygacnia; qliq  — BOJIHrIHH3 TenaoHoro noroHa, npn Horopoii riponcxoglT 
ny3mpgaroe HHneHHe oxnantgalornero HomnoHeirra; T z„, g — remnepaTypa HHyr-
peigHeit CTeHKH CO CT OpOHLI ra3a; Tw , L  — Temneparypa Bnirpenneii CTeH1111 
co cToporibi oximacgaloinero HomnoHeHra. 

BealigHHa Te  HingHcaeHa B npegnononteHHH, =fro Hoaciainirmarr HoccraHo3- 
aernm paseH 0,9. 

Bean-ulna ygeabHoro TeHJI0Boro noroxa co CT0p0H13.1 oxaaingreafi B cay-
gae oxaamgenini IIpH nyampgarom 1111Hell1111 BUITH no BKcIIepHNenYaflb-
HMM HaHHLIM, IIpHBeueHHbTM B pa6oTe [4]. 3HageHHH H03441.111HeHT3 Tenaonpo-
BOAHOCTII B3SITLI H.7151 CpeJHeii TemnepaTypia CTOHICH 113 pa6orm [51. 

Email BmglicaeHin 3HageHHH ygeabbioro renamoro noroHa H Temigeparyp 
ingyrpenHeii creHHH Hair CO CTOpOHLI ra3a, Tax H CO CT0p0Hbl oxaanigaioniero 
HOMII0HeHTa B caygae TOZ1B1HHLI Bnyrpenneil CTCHICH Hamepb1 ginnarean 
6 = 0,64 .7nat H HannennH ra3a B Hamepe cropaHHH, paaHom 21 ama, H B Hb&xogHOM 
cegelHH comma, paimom arMoccDepHomy. Pe3yabTang pacrieroB npBsegeHun 
Ha 43nr. 5. ,II,aHaeHne oxnaiRgaiorgero HomnoHeHra Ha Hxoge B 3apy6augegHoe 
npocrpancrso TIPHHHTO pasHbim 31,5 ama. 

3Hagernix, upencraimemnae Ha 4nir. 5, HaionurcH HecHoabito 3aBbraleH-
Hb1M11, Tax Halt HpHHHT311 TemnepaTypa ra3a (2650°C) HQcKOnbKO saimmeHa 
g.gH Tonimaa HpacHaH gmminnaH a3oTHaH HHC.110Ta ammilax. 
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Altaaua nanpaxcenutz 

06mgHoe paHenioe coign° He lipegHaaHagaercH gaH Bb1H0J111311H11 6onbinoro 
intHna HarpynceHHii, Hammy B031/10211110 gonycHarb TemnepaTypnue geiliopma-
nnH, uperibunaiornHe yupyrylo o6aacm, HepxHHit npegen Horopoii onpegenHer-
cH npegenom TeKy'IeCTH (CM. 4n4r. 1). AallHIDIX HcribrraHHil Ha HpanompateHHylo 
YCTELTIOCTIo 3aeHrponwrirgecHoro H14113.11H He HmeercH, ogHaHo ging opHeinHpoinm 
MOH1110 BOC110.11b301331. 1•CH HOHOTOpLIMH yHaaaningmH 0 rurcae WIHROB, IIPHBOH/1 -  

unix H pa3pymemno Hcnegcnnie nnacTligecHxx TeMneparypinix gecliopmangii, 
troaygeHHInx Ana noimposaiumnx o6pa3ikos 133 HepmaiieborReil cram! 113 cepHH 
300 [6]: 

N  (0,38  
Sp 

rye N — 'IHCJIO HHHHOB JkO pa3pyngeHHH, e p  — BeHIPIIIHa OTHOCHTO.TILH011 nnac- 
Tnecxoti get)1opmagun, pa33HHaemoil 3a Hancgmil gemnepaTypHbiii ni4Ha (unchic.n). 

YpainieHHH gaH Temnepazypluax HaripmiceHHii, nonygeHHme HHxce, ocHo-
Hama Ha npegrioaomeHHH o6 ynpyroM noBegeHHH maTepHana, T. e. ace Temnepa-
Typnine HanpinHeHHH paccmarpmialurcH Halt yripyrHe. OgHaHo gaii Tex HanpH-
Htemni, Rumple ripeabnuagir npit HeHogopmx TemnepaTypax npegea Texygecni, 
Heo6xogHmo HposecrH nepecger Ha naacnigecHHe ge(Dopmainni c TeM, gro6m 
oIkeHBTb pa6orrocrioco6Hocy, HoHc•rpyinnm. 3TOT nepecger IIPOBOTHITCH Ha °CHO -

Be COOTHoMeHII11 
C - 

	

8 	IE  
1, 

T' 

rue aE  — cyripyroe» TemneparypHoe HaripinHeHne; as — npegea Texygecni 
(COOTBeTCTByionknii 0,2% ocrarcomoii gecbopmaglin); E — m0Ay.7113 ynpyrocrli 
10Hra. HHuexc T yHa3maaer Ha 3aBlICHMOCTb OT remnepazypm. 

Han6oabume TemnepaTypnme HaripHmeHHH again' OT Homo"; conaa wipe-
geamorcH H3 o6o6inelmmx ypamennii THMOBleHHO [71, noaygeHmax A.7151 Towle-
parrypHmx HanpHateHmil B HHainigpe: 

,, r0 
a 1 r r2  —re r  

CT = E 

	

1—p,  r2 	 3 Tr dr — Tr dr) , 

2  

G t  = Ea 
	

7.9 

r2 	1  rt  Tr dr +CTr dr —Tra) , 

1— r 2  rg 
r i  

ro 
2 	• 

az = 	11  ( 	dr — T) , 1 _
Ea  

ro —
r1 ri 

rue er  — pagHaabHait cocrraHasuornag HanpsoHeiniii; a t  — oHpywHaH cocTam-
ainoinaH HaripsimeHnil; a z  — ocebaH cocrasainolgaii HaripHawHliii; Ea —npo-
113BegeHHe mogyall ynpyrOCTII Ha 110301411111eHT JIHHeinioro TemneparypHoro 
pacrunpeHHH; JkJIH HHHeaH 3TO npoHmegeHHe = 0,29 icebt.it 2 .°C (cm. 4Hir. 2); 
r — reHynniii pagHyc; ri  — HilyrpeHHHia pagllyc creHHH; To — HapyiHrimit paJkB-
ye µ — 110344111-111eHT IIyaccoHa; T — Temnepagypa, sonunorRapicH 
cloyinnweii pagmyca. 

HOMHOHOHTE1 Hallpf1H1CHHil Ha nosepxbiocrn Hiunnigpa, coraacHo ripfiBe-
geHHigm ypaBllemnim, painna 

Crr, 8= 0, 

ro 

	

at s = as,  s= 	 • 
T7' dr — T Ea 

 ( 
2 	8), 

r, 

ri_ke T 8  — TemnepaTypa nompicHocni. 

( 1 ) 

(2)  

(3)  

(4) 

(5)  

(6)  

(7)  

(8) 
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IlpeHe6peraa BnIaxlleM pe6ep Ha pacnpeAeneHne HanpameHail B creHHax 
• camax, aro pe6pa He Hecyr Harpymy, a TOJIbRO nepeAmor ee, ypaaHeHne 
(8) Ana well mina' (aHnioaaa ablitonHeHmae Halt oAHo genoe rpaHrm Ana oxnam-
Aaiorneil H(IIHKOCTII) MOHSHO npusecrn K anAy 

r 	.0 	 rg 
Ea  r 	9 	 , 

Tr dr ) -E( Tr dr 	, (9) ) ]— T sf crtt S = CrZ,  S  ----. 1-- p, 1 (4 — r)i+(r3 — r1)2 L0 	ii 
r i 	 r i  

rAe H0110.HH4TeabHbIe HHAexcla 1 II 2 o6o3Hanalor napamerpm, - OTHOCHIHHeCH 
COOTBeTCTBeHHO It Hapyamofi H itHyrpeHHeil creincam. 

ECHII TOHIHIIHM CTeHOH manu no cpaaaeinno C 141{ paAllycom, TO ypaaHeime 
(9) c AocraroaHoii creneHmo TO,,IHOCTH MOH{HO aanncarb Kali 

Ea 	1 	
7'0 

0- t, a = Crz, 	 61m62 [( T dr) + (S T dr)2  j— T , (10) 
rt 	 r 

rAe 6 — TOJIIHHHH CTeHRH. 

flpH AanbHeillIleM ynpOIReH1111 ypasHenne (10) upHmer BHA 

at ' s'''. 62' SC--4 1- 11  1 61+82 
Ea  f• 	 (rio t  4_ 1'262)— T s} 

rAe T — cpeAmia Temueparypa CTeHRH. 

B Hapyamoii xo.noAHoil creHHe conna TemllepaTypy no Tom:maw CITHRH 
M03-RHO HpHHFITb HOCTOHHHOR• Tait Halt TO.TIIHHHa CTeHRH mana HO cpaaHernno 
c paAnycom o6onoaHH, TO cavyautoe Hanpaatenfie HO well TO.TILHHHe CTeHRH 
MOHtHO nplHHTb HOCTOHIMIIM H painnam ORpyHtHOMy HallpFIHteliH10 Ha HOBepX-

ROOTH CTeHRH. fl0ACTHB,IIaFI B ypasHeHne (11) T s  = T 1 , nonyanm 

EaAT 82  
°f a =  1-11 61+62' 

FL) 	6÷± -k) 

rAe — cTenella aano.nHoma pe6pamn 3a3opa me)-HAy urenHarmll 	= w/t, 
rAe w — ronromia pe6pa, a t — mar ope6peHHA). 

CpeAnee oHpyHoloe Hanpaatealle Bo artyrpeafteii crenHe onpeAenaeTca 
H3 ypaaneHrta (13): 

= 62  — 1—µ 61+62  
arr2Ea4T 6 1 	

(15) 

B upeAnonoateHHH, 'TO 

BecaMa caomno pacnpeAeneHne HanpaateHilii cAmira Ha HoHgax conga. 
OAHano MOHIHO onpeAenHrb HaH6031mnylo BOAH,HIlly Hanpaacellna cAaHra, 
ecaH gonycnrrb, "qT0 ,getDopmarkaa cAsara B pe6pax HBAHeTCH npeue6peammo 
manoft, H ecnll npegnonoacurb, 'TO nonnoe ycHalie cAsHra (P,2), nepeAmorneeca  

aepe3 pe6pa, onpeAenaerca no ypaanemno Tnna (12). TaHtun o6pa3oM, 
_ 	EaAT 6162  

1-" ,v — 	1—ft 61+62 •  

Bunt npeAnonomwrb, 'ITO pacnpeAeneHne HanpameHilii Ha HoHge conna 
HBJIHeTCH pasHomepilmm n Ae33CTByeT Ha ynacrHe mnpHHoii, pasHoil WITH CYM-
mapinam Tonunmam conna [5(6 1  --I- 62)], TO nopaAoH Bean -aim& maxcHmanb-
Horo cAsuralorgero Hanpaaseuna B pe6pe HaxoAnrca H3 coornouterrna 

	

Pv EaAT 	6162  
(61+62) 	5g (I — la) (6E+62) 2  • 

HpuBeAeHintie ypaBHeHHe BbIBOHHJIHCL, Han yHaaano, ripa AonyineHna 
nonHoro ynpyroro noaeAeHlla marepHana. &nu remrtepaTypHme Hanpaaceirlla 
BO rtHyrpeHaeii creHHe npesbnualor npeAen TeHyaecrli marepnana, ant ypart-
Hamm Heo6xoAHmo BlIg0H3MeHHTb Taalim o6pa3om, ar06a1 MOHIHO 6buio onpe-
gamin, Hanpantellna n B o6nacrll nnacrwaecHux AecDopmagllii. 3ra momujamagna 
MOHteT 6bITb aunonlieHa TOHbRO Hoene onpeAeneHata BeHIPIHHIA cpeAHero «yripy-
r0r0)) HanpameHma aHyrpenHeil CTeHRH. 110ACTHBHFIFI B ypasHeHaa Ana onpe-
AeneHHa remnepaTypublx HanpameHaii 3(1)ClieRTHBHy10 TOJIM,HHY CTeHRH 6; amecTo 
62, HOJIrIHM AOCTBTOMIO TO,IHOe pememne 3aAaall 

	

6:- v8  I 
- 	

(18) 

rAe at, 2 onpenenaerca no izpopmy.3e (15). 
HpirrHaecHllmn mexampaecHamll HanpameHhIHMn, TIOFIBHMODAHMHCH B 

ice conna noA Aeftcranem rnApocTarnaecHoro i_kaanerma oxnaAHrena, aanamca 
Hanpameana H3rH6a B yaacritax creHoH, He noAHpennemmx pe6pamn. IC cnacTaio, 
HaH6onamee pacraweHae nmeer macro Ha oxnaacAaemoii cTopolle cTeHHH. Ham-- 
6031b11111ii H3rH6aionw1i momeHr, cornacHo pa6oTe [8], paseH 

MP = 0,083p (t — w) 2 , 	 (19) 

rAe p — Bennainia rHApocraTHaecHoro HartneHaa. IloAcTaanaa BeHIVIIIHV Mp 
a cDopmyny Ana onpeAenenHa HanpaateHHA H3rH6a B nnacTHHHe [8]

6 2  = 
	 

' 

HaxoAnm BennaHHy HpnrnaecHoro H3rH6alornero Hallpfi}KeHHIH BO aftyrpeHHeit 
CTeHRe 

p (t—w) 2  

Han6onmnee HanpaaceHHe pacranteHHa Ha ropaaeil cropolle cremm conna 
paaHo 2/ 3  BeRFIrfIllibI HanpameHma, nonyaaemon no 4)opmyne (20), H A0.717E110 
&ITb coleHello, eCHII TemneparypHmil rpaAnewr no Tom:Rime CTHIIHII BeEHR. 

HanpanzeHHe pacTaareima a pe6pax, no3HHHaionwe OT rHApocrarHaecHoro 
AaaneHna B Hananax oxnaAnrena npa onpeccosHe, onpeAenaema no cliopmyne 

(TR, 7, 
	 (21) 

npll 3TOM npeAnonaraerca, 'ITO HeT AaaneHaa B ra3oBoil nonocrn Hamepia ABM' 
rarena. 

BennaHHa ofipyamoro Hanpanienna, BonntHaannero B crrenHax conna, 
onpeAenaerca no cltopmyne 

= 
Apr 	 (22) 

25 3aliaa 	23 

(12) 

rAe AT = T2 — Ti. 
AAA Toro, aro6H anemeHr Hapyamon CTeHltrl HaX0AILTIC2I B panHoaecHH, 

H Hemy HOHHillbI 6bITIa IlimHoaceou paAnanbHme ycHnHa. Cymmapya paAnanb-
Hue cocraansuonnie Harpy3HH, Adicrayiorneii Ha CTeHlty, HaxoAnm 

131,1 6 i 	EaAT 	6 1 62  u;  ,-- 	=- 	 6 	 (13) 
r1 	(1 — IA) ri  61 +6., 

CneAoaaTenbrio, cammaiorgee HanpaaceHne B pe6pax pasHo 

ar 	 EaAT aft =' 	= 	 (14) 

(16) 

T (17) 

CI = 

t 	= 62 
2ap  

P • 
(20) 
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06oananc- 
1111 e 

Earnimma 
uamepe- 
HRH 

	

g0HpHTH- 	HpHTH- 
ROCHHR ' necnoe 

	

oacTb 	cenenne 

	

conna 	conna 

HammenonaTime neannmluza 
3axpitTn- 
neonan 
RaCT 
comna 

Cperwee onpysimoe TemnepaTyp-
110e HanpnaceHtle cmaTna no 

sHyTpenHeil cTeHHe 
HanpHnrenHe cacaTHH B peripax 

OT paaHocTET TeMnepaTyp 
TemnepaTypnoe nanpasHerme B 

Happnuoii cTenHe (pacTante-
HHe) 

TemnepaTypHoe Hanprnneulle Ha 
TIOBepXHOCTEI BayTpeHaefi creH-
RH (cmaTHe) 

llpH6aTunenHoe TemnepaTypnoe 
HanpanteHHe caaHra B pe6pax 

HanpanceHHe H3rn6a BO nnyTpen-
Hell  OT rnap0cTanme-
cnOr0 HaBHOTIETH 

HanpnacenHe pacTrnnenna s pe6-
pax OT rnapocTaTmlecnoro 
naaaeHnn 

Onpymnoe HanpfmeHne B cTen-
Hax contra OT rHapocTanrre-
cHoro HaBACIIIIm (pacTrnHeHne) 

HaH6oamnaH naacTamecHaa ge-
cf)opmagna (no ttrasBbTM ()cam) 

11pn6amnemioe 3aH6ornanee ',TEIC- 

H() ITEIRJOB no paapyrneama 

3,87 

8,86 

1,27 

3,80 

125 1) 

0,91 

5 .06 

155 1) 

LOS • 

1,83 

0,0100 

1300 

  

1101.11,0 

GR 

Ott 

u tz. 0 z 2 

ap  

0R. p 

at 

c p  

3,51 

1 ) Aarunac neJnrumm aanpnaiemdi BO BnyTpennencTentic nonymenbIB npennonomeinua 7npy-
roe me(popmagnm BHYTpeBBen CITHHU H RBHO aaBanueum. BACACTBHTenbEOCTH maTepman BnyTpem-
nett CTOHHH pa6oTaeT B o6nacTm TEABOTHROCHHX AeOopmanmA,M 3TO cneAyeT ynnTumaThopmallanmac 
manwomemtoro COCTORMIR. — Hpum. nepee. 

rge Lp — 'mama nepenag gaHneHilii Ha cTeHHax conna, a — cpegHHil pagnye 
paccmaTpHHaemoro anemeliTa comm. YHa3aHHLie mexannnecHHe HanpnmenHa 
moryr cnnagmHaTsca C TemneparypmamH HanpmneHmnal. Bean HanprnnennH 
anyTpeHaeit cTeHnn HaxogHTen B o6nacTH nnacTnnecHnx ge(Dopmamtii, TO OCHOB-
Hme nononterma nocTaHnemion 3aganx He meurnoTcH. 

B Tex mecTax, rge o6ozonna HmeeT mecnnaii pa3pso HenpepizaHHocTH (Hanpu-
mep, B mecTax coegHHeHHH o6onomm c (11.naxgamH), nposogwrcH AOTIOntlitTO111,- 
Hoe geTaabHoe HccnegoBaHne. 

7'a6.114. 5 

PeayabTaTm allaanaa Hanpamennii B conae ouctrepnmenTa.ThHoro 
• 	paHeTnoro nauraTean c Tnroii 450 Hz 

KpliTHnecHne BeHIPIHIMI Hanprmennii, nonyrreHHue B peayarnaTe DToro 
aHanH3a, uprise/Tema B Ta611. 5. 14CHOJIb30BaHHISe B pacneTe 3HarleHHH Temnepa-
Typ B3HTLI H3 rpacinmos, npllsegemmix Ha finir. 5. reomeTpHH conna, onperkeneH-
Hag 113 aHann3a, TaHace npimegena Ha (Diu. 5. CBOCICTBH maTepHana npunegeHm 

Ha timr. 1 n 2. BbicoTa pe6pa pima 1,58 .at.u. Ko3c13clmnueHT xapawrepHapo-
cTeneHh 3ano2IHeHHH pe6pamu npocTpaHcraa, parteu 

B AOHIntrItyeCHOH o6aacTn 	 0 25 
B HpHTHHecHom ceHeHnn 	 0,49 
B aanyarrnHecHoii o6JIacTH 	 0 28 

KoacInlinunienT llyaccolla Ana HnHenci npuHnmanca painthim 0,3. 
ITHasaHHoe HHCJI0 H,HHBOB pa3pyinemuT nonygeHo Ha ocnone gamma, 

npHnegeHrimx ;Ansi nonnponaHHEax o6pa3gort 313 Hep;Haseloi.Oil CTBHH, H 3117 
Heallnymy Hago paccmaTpuHam TOTIEHO Han opneHTnposonHurr napameTp. 

143rOTOBJIEHHE conaA METOAOM 3JIERTPOOOPMOBAHHH 

IlpHmeneunuil nponecc H3rOTOBBeHaff conga merogom aneHrpocDopmosaHHH 
COCTOHB 1I8 gsyx oTanos 3nexTpoocamgeHHH. 1103T0N1y Ha nosepxHocTn, na HOTO-
pOII  anexTponHTHnecKHR nponecc, gonn:Ha 511Th xopouraa agre3HH. 

r. 6. OoTorpaclunT paapeaa co6pannoro aaelapo(13opmonaHnoro corm. 

IlepHbrii Wall 3a3nionaeTcH B H3rOTOBBeHHH HHyrpeHHeil CTBHICH nyTeM °caw-
geHtfil CHOH HHHBBH menaemoii TOBIHHHIA Ha HeogHoHpaTHo Hcnonbayembrit npo-
rininHposaHabiii cepgegfinn. KonTyp cepgenHHHa COOTBeTCTByeT 3agaHHomy 
nowrypy conna. Bo HTopom 3T8110 Ha HHyTpeHmolo cTeany ocanigaloTcH pagHanb-
nue pe6pa H HappnHan cTeHna. 

Pa3mepm H ()opma pe6ep ii, cnegoHaTeabHo, oxna .,Hgaionnix HaHanos °ripe-
gennfoTcH cooTHeTcTsponkeii cDopmoii cneHnanbHoro HHHOHHHTOBFI, npamenne-
moro Hoene nepHoro 3Tana anewrpooca;ngeHHH. Hoene ononnaHHH nporkecca 
3newrpoirDopmoBaHHH Hapyamoil CITHICH Hanomnrreab yganneTcH H arm:H.1)3mm-
CH TpaHTH npoToHa 0XnaMITenfl. Tantim o6paaom, B pe3yabTaTe anewrpo-
cloopmonaHHH nonynaeTcH MOHOHHTHall nHencran HOHCTpyHnHH, COCTOHnkan 

113 nHyTpeuHeil II Hapyamofi CTBHOH, paageneimmx apt nomorgH pagHanbrnix 
pe6ep, BbnlaHHOHlibIX Han OAHO genoe CO CTORKBMIE. 

386 	 E. Hortempwafuu pagenueber oeueameneii Haeomoenenue panemnbtx cone.re memo a0.41,  .9.rte•mporfinp.kocanus 	 387  
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388 	 E. Koncmpyanua pattonnea Ocuzanteaell 

lionnoy anexrpoctiopmosannoro conna, nosa ono erne HaxognrcH ma cep-
gem:ate, nogpeaarorcH no gamine. 3aTeM cepge=nnyx, cocronInnil H3 goyx pa3o-
aMnbIX geranek u3snexaerc11 113 onyTpenHeii HOJIOCTI1 comm. H momer 
HC110.111,30BaH gna anexrpoltopmosannn cnegyromero conna. tincrora onyrpen- 

nosepxnocrn conna, 113POTOBHOHHOr0 TaxHM merogom, B TOTIHOCTH COOTBeT-

cTsyeT 'IBCTOTO nooepxnoczn cepgesHuica. 
Bxognocy xonneurop oxnagnrean H Hom6Hymposayinmii ofaxognoil xonnex-

Top, o6segnneynymii c clmayinem, coeglinnionnym xamepy cropanno c connom, 
nonygarorcyy nyTem mexammcxoii o6pa60rxn H3 nontenesour noxosox. 
KonnewropmnpHnammart coney rypHnoem H1I110-6pe193. TOTOBOO nagenne C ompe-
aom Ann nolia3a xoncrpysyrnn oxaaaigaionnix Tpawroo npencraoneno Ha 4H4r. 6. 

01.1EHOI-IHME IICIlb1TAHHH CODER 

Oxoymarenonan orreHica uponecca 3aexTpoc4)opmooamuy, onHcanHoro 
if Oii pa6ore, nonraaercH B pe3ynbrare nposegernmy peanomax ornesmx mcnorra-
Hid'. Tax Hart 61:1n1 cooricrpyyyposaHm oxnanygaemme conna, TO HOMITHO, TITO 

B smile pa6orm gonrarean Hmeercn 6onouyofy nepenag gannemA, gericropormaii 
Hopmanollo K crensam anexrpoctoopmooannoro conna. arm' 6onomoil nepenag, 
gaoneornii sommoaercn Tem, TITO npii orceYnce gamilenne rasa s xamepe cropammy 
nagaer RO armocyDepHoro, B TO opema xax CTeHltH conna HaHHIOTCH ropyrrnmn 

aapy6arnemyom npocrpancroe coxpaymercH nonHoe gasneHne oxaagnrenH. 
Mammy 6mno perneHo nepeg orHeommH ucnonaHnsmn nogoepoHyro ace lino-
TOBRelinlle Corma Harpyysemmo rngpocranygecxnm gasnennem. 3ma HCHLITaHHH, 

'Tome Toro, gOnHCHLI yeTaHOBIITO B cariae paapymeniii conna np1 ornesour 
natural:max npovanny pa3pyruesnyy: OTHOCHTCH Ell ona x 11p0HHOCTH xoricrpyx-
rum HRH It HHTexcnonoii rennoneperka=re. 

li HacToymnemy Bpemenm merogom agewrpoctiopmooanyuy &Tao Harorosneno 
cems conen. Ha IIHX 1111Tb coney ycneruno nponian rugpocramplecycHe HCHLIT3B-1111, 

a Asa conna paapylullanco ocaegcrsole caa6tax anexrpocI)opmosammx pe6ep. 
Ognaxo 3TH conna 6binn no nogo3peHnem c camoro nagaaa. B aaabueftmem 
614.11H upegnprmyrroy mepm IIHOTHB Hosropenns paapyinemaft, n nocnegymukne 
o6panru oxaaanHco ygaryrnamn 

Ogno 113 conen C nepoort 1/011MTKII ycnenuto nposano orHesoe ncnorramae, 
npogonacaomeecH 15 cen. 3aTeM DTO conno gn1 narrennH ero conponmage-
MOCTE Temneparypnoym HarypHoieHnam nonsepranoco omeomm IICHLITaHHHM eine 
22 pa3a; 'maxim o6pa3on, 6mao ocynkecTaaeao 23 oraeumx 3anycaa c o6nkeli 
upogoaamTearAmendo pa6orm go pa3pymenna 328 cen. Asa gpyrnx conna 
Talcnce nogoeprannco mnoroxparynam OrlIeBbiM acnbuariaam HO I3X am_xoaa 113 

CTp01. T1111 paapymenns scex Tpex conea OAIIHaROB H BbI3LIBaeTCH Tem, TITO 

Ha BX0,1Ia B. COUJIO B031111113214 nellopmaabao 6oaLume HBIIpaiKeHnx, B1.13BaHHIAB 

(bawd:nem, nogcoegansuounua C011210 It xamepe cropanns. linrepecno OTAIBTHTb, 

TITO nepeg pa3pyruenliem Ha6anogoancs 3Hamirrenoyame Aeltopmagan BO 13/1011HOR 

-qacTa xancaoro conna, XOTH nuoinagb apwrmiecaoro ceqeana conna H xapaaTe-
pacunta gonrarens OCT3B3J114Cb Hencnopgennumn. lionaraem, TITO 3TOT ycnex 
Ha naganonon CT3)111H HonnercH moony:am gocrnacennem. 3TOT ycnex o6ycnosnen 
npocroroll nponecca 11 cooficrsamyy Hymens, no.11yrieHnoro 3nexrpoocamgeHne1 
a Bantle na6oparropma elHypmoy oKomnn». 

3ARJ110IIEHHE 

Mexanagecaae ceoficraa meTaaaa, noapleaaoro 143 nynyenesoia Itanubl 

aa6oparopyrn (Inipmya «Kamm», n TexHonorns, pa3pa6orannan gag H3roToone-
HEM neabnoamnoaneaumx oxawagaionnix TpaaTort H CTeHOR B connax paxeronax 
JuntraTeaeil, goaa3antaioT ocyinecTaamocTE. 143r0T013.11eHH1 conen H xamep cro-
pony's' merogom anexTp4opmosanHH. aro 3alumorieHHe nogroepazgaercH pe3yno- 

Haeornoenenue panentneix cones mono0o.n oneunipoOopAtoeanux 	 389  

Taramyy orneomx 14C11bIT3H11 171 paxernmx gotyrareneil. Korga 6ygyr gocTHrHyroy 
3namaTensnme ycnexx B nonyqemin anexrpoocamcgermmx pe6ep c omnomenneM 
BLICOTBI K ninpHHe 5 II 6011bIlle, TO ripegnaraemmil MOTOR 6ypeT ne T011 LBO KOH-

Kypearrocrioco6num IIO cpaoneHnio C cyrnecropongimn merogamn, no game 
nperiocxogyrro HX. 3TO npersocxoncTso 6yger HaH6onee OTIOBIIHHLIM upa 1131"0- 
TOBJIBHHH paxemmx nonrareneii, Hmey)rnnx conna co CTOHb BLICOROft mummy() 
pacninpenna, TITO npngercH geJIHTE. Tpy6xn HO AJIII He, C Tem Tro6ra o6ecnemrro 
nannexcankyro nnourago xpirmrlecxoro 11 omxognoro cegeHnii conna. Pommy-rue 
meroga onexrpocDopmooaunsr 1103BOHIIT nerlyo 140.11bHaBLIO coma 
c 6oabluxm H3menennem unornagn npoxogmax cerienHii. 
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Wig PG3nomeHNSI nepeKmcm ecrnopoAct 

H. ;0811C, IOW. Mannop.mule 

Ro Haman:taro apemean 6.6mo ony6onaosaito mono pa6oT o noncuytutint 6nortoa 
naToonoaropa Ana pannomenna nepennen aogopo,rta, xma o ceofleTBax n nprimenemm ee nano-
calm maoro. B gammit pa6oTe pacemaTpiniaiorren paommume mwroom pannoacenna nepeimen 
BoAopoita a oco6oe ammonite ygeoamea nenonbnoaannto TBepmax cepe6pgamic 6.00ttos ;tam-
gnoaTopa. ,Lfaito yparmeime goo onpegenerma pa3Mepa 6orata. Pacemorpeno yexpoilento 
panimmuox gacreil &aorta, inenimmo cpopeynoimyto nnaernay, Galata HI naraonnaTopa, napalm 
11pOTHB oftexamto canto 113 noTaounaropo n noggepainBatounte mime-num. Ilpriaegeam coo-
inclirmecture npnmepm yna3ammix. geraoeil. 

BBEAEHHE 

B HacTornnee Hpemn Ho mHornx cayqarkx npHmeHaeTcH nepexncx BoAoporka 
c xonnenTpanHeil OT 70 Ao 99% no Becy. HepexxcL HoHoporka nprimenHeTcH xax: 

1. 01{14CRHTCHID AJIH pa331umnmx ropmqnx B paxennax Han nopinneHmx 
ganraTennx. 

2. ONHCHHTegb, 	 c rnapaannom B.1111 nogo6libmit ropro ,mmit camo- 

nocnaamennIongeecn TOHJIIIBO. 

3: 14CTO‘11411K napora3a, nmeloinero Hmcoxylo TemnepaTypy H nonyqaemoro 
nyTem paanontermn B Namepe c RaTann3aTopom. Hapora3 npnmenneTcn: 

a) B OHHONOMHOH°11T1111X pat:en:lux gl3nraTedIFIX; 
6) B AByX1{0M110HeHTHIAX II:111 rH6p1rkrunx paReTnuix AB nraTeg HX C r an-

naponamnom camonomigamerimmem TOILTIBBa; 

B) Ana upnHoHa Typ6nH; 
r) I1:131 upnHorka cepHomexammmort rI Apyrnx McXaHn3MOB, pa6oraionwx 

Ha ropHqem napora3e; 
H) A.7111 HaggyHa 6axos c nepenncmo Boaopoga; 
e) Han nonyqemin Tenna; 
ac) Ann nonyqenna ra3oo6pa3Horo xmcnopoAa Han HIDIXarinfl 11 nirrbeHoii 

Honut Hp' menmnaHeTnbix nonerax; 
3) Han HcTormult qucToro ropHIero napora3a Ann axcnepnmenTanbnbix 

min npnxnanmax geneit. 
Tlinwunie cnyqam npnmenenna nepexnen Bogopoaa B amepnxancxxx Hoen-

max Han nocmliqecxxx nporpammax: 
1. XIII npHrioaa Typ6onacocHoro arperara paxeT «PeacToyn», dE)HicHnr» 

II uArtanrapH›), a Tannie ancnepnmenTanbmAx camoneTort X-1A ii X-15. 
2. Ann OTHIONOM11011eHTHbIX paxeTHLIX ABIlraTeneii cucTem ynpaHaeHH51 

camoneTos X-1B Ir X-15, xancyam #1 ■4epxypnib>, paxer dieHTaBp>) H Xxayp>. 
3. Hai; ONHCJIIIMIL 11:111 ogHolcomnonenTHoe TOIL7114130 B paReTHbIX Hisnra-

Tennx, npumeHaremmx gag axcnepumenTanbHmx,geneil. 
4. Kali OxnCRHTenb B CIIJOBbIX ycranormax TopneA. 
5. Hai{ °NBC:114MM B cnnoeux yeTanormax noAHoHmx noaox.  

Rommyymiim xamaituaanzopa 81151 pasitomereim neperucu eo3opo8a 	 391 

PA3JIWKEHHE IIEPEKHCII BOAOPOAA 

BmcoxoxonneirrpnponalmaH nepexuch Hogopona momeT 6LITI3 Hennxom 
pa3noniena B cmecs raaoo6pamoro xncnopona II neperperoro Hogsmoro napa, 

700 
-20 	0 	20 	40 	60 	80 	100 

Temnepamypa nepetaicu eodopada Ha exode, °C 

(13 n r. 1. Baaaune "0mm:toil Temneparypar marina nepourcil rogopoga, 
itmemtnefr Horaterapamno OT 90 to 100%, Ha TemuepaTypy npozorxTos panoo- 
:iceman npit Ammenrin B icamepe cropartlin 21 ama [Dierdorf L.; FMC (1958); 

[Bureau of Mines Report, PX-3-107/14, 1953]. 

Hmexanylo onpegenennylo Temneparypy. 3ra TemnepaTypa 33BHCHT OT non- 
nenTparnin nepexucn Hogoporka H Ha-gammon' TemnepaTypEi pacTsopa (cDnr. 1). 

nepekarcE; HoHopoiAa monwo paanonuin, HomeficTsnem Tenna B name-
pe cropannH paxeTnoro ABIIraTena, Ho3geticTsnem :RHANOr0 xaTanimaTopa, 
nanpumep Bognor° pacTBopa mapraarkeHoxncnoro Haann, 11.1111 BoageficTHHem 
THepAoro xaTann3aropa. game Beer° Ana pa3noncenrin nepenncH HoHopoHa 
npumeHHeTca THepHx16 HaTann3aTop, COCTOHICHIR 113 cepe6pHnon centn, 
noxpuToil ONHC1310 camaplln. OHnaIm pa3nontenlie nepexHcH Hogopo,aa nocpegcT-
"tom auu.kxoro HaTannaaTopa 1113:131eTCH 6onee nem) BbM0:11114MbIM H npumenneTcH 
B annapaTax xparxocporffloro HeiicTang. Ha (Tour. 2 noxasano noTpe6noe 100:111- ' 

qecrHo nmAxoro xaTann3aTopa ;_kJI51 paano)Icemm 1 Ica 90 % -Holi no Hecy 
nepexlicH Honopona. r.qaHHaH npoOnema upn 11C110:11.30BaH1H munxoro xaTa-
nn3aTopa COCTOHT B oprann3annn TaHoil CHCMMI 1111T3HIIH, xoTopaa o6ecneqH-
Hana 61,1 oAHoporknoe cmenaenne o6e1x HcHrtocTeil. 

Tkaamiecnnee paccmoTpenne HaranH3arop0s B AaHHoil pa6oTe orpaHHqu -
BaeTcH anannaom ponn cepe6pHaux ceTox, noxpmbix oxucino camapnH, Tax 
xax 5TH xaTann3aTophi HB:11110TCH cTaHnapTHLrmH TeepHbain HaTaarmaropamn 
AAA pa37101E0111411 nepexucn HoHoporka. 

1iaTann3aTop 113 o6pa6oTa1Iamx cepe6partux ceTox 06bPINO 111331HeTCH NOM-

1131:TlibIM cnpeccoHatumm 6nonom. Hpn npoxonqkemm nepexncH BoAopoAa 0110:10 
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Ceicynaradi pacxoe 90% oepemucu eakpak,Kalcetc 

(I) a r. 2. 11pn5nnanTensamil ygenLHani pacxog sannEoro HaTaallanopa, 
Heo6xo7Sambni gaH nonaoro paanoatearm 90%-aoft nepexarallsonopoga. 

COCTaB HafaHOT° tcaranRsaTopa: soAmait pacmop mat=Toro HaTpHFI 110 % no 
Becy); pacmop mapraimeBoxmcnoro xamm (aacamemimil); pacTnop mapran esoRmcnoro 

Ica/thrum (aacwaletittLiil). 

12 
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nposoffox CeTOE &lona HOHIS cepe6pa noczynaJoT B pacraop H202 . 3Tn Holm 
cepe6pa pearnpyloT c monexynamil nepexHcH Bonopona H paanaraloT ee Ha raao-
o5paaHxdi macnopog iI Bogsmoil nap c Bmgenerniem TennoTm. 3Ta TennoTa npu-
Bonin x yaenimeHmo TemnepaTypm ceTox II nepennen Bogopoga, BBI3bIBaeT 
BoapacTaHHe cxopocin peaxwm. B Tegemie MnJanCeKyHg cxopocTa peaxinm 
paanomeHHH nepenncH BogopoAa yaennqrthaercH no Beammin.4, HpH xoTopon 
nocniraeTcH agna6aTmrecRaa TemnepaTypa paanoweHHH. 3Ta cxopocTb peax-
nIni momeT npogonaiaTLcH Heorparingenno genre, a IIMeHHO no Tex nop, Ilona 

nocTopoHnne BeinecTaa He oTpaaHT cepe6po. OgHano apemn neficTaHH &lona 
RaTannaaropa orpannriliaaeTcH Hanel-mem nanneinia naporaaa, 3asncHIIjiIaI OT cne-
gyionknx napaMeTpoB: 

1. Cenyttaxozo pacxoOa napoza3a rlepes &ton — gem ay,nne cenyugHmil pac-
xog, TM name 3131 03RP' CeTOK H meHame npononagaTenanocTL pa5oTm 5nona. 

2. Ycmanoeuezueeoca pexcuata pa6ombt matt pexcuata pa6ombt exaioueitue — 
ebuzitio4enue —nyabuippormici peniIIM pa6oTbi BI.I3bIBaeT ygapilyio Harpyauy Ha 
Gamut TaKHM 05pa3om anmHTHpyeT upogonamTeabHOCTL ero pa5oTrra. Han5onsinaa 
npononamTenanocTa pa6oTM 5nona no.nyaeTcH B carme yczaHosnamerocH 
peamma pa6oTax. 

3. Yaomemeopume.abnoti pa6ombz 6.tona Namaluaamopa — rnasHoe Tpe50-
aaHne K aoHcTpyxwm &lona. 3Ta xoncTpyxgHH paccmaTpHaaeTcH muxe. 

HaLlanLnaH cxopocTb pa anomeHHH npll nom011{11 HaTann3aTopa u3 cepe6pHHmx 
ceTox 3aBHCHT OT czenvoranx napaMeTpoB: 

1. Texnepamypbz nepenucu eoaopoaa u 6.ftona namaAusamopa — mill 
90%-HaH nepexlica Bonopona n 5nox HmeloT TeMnepaTypy HHate 7±. 10°C, 
TO nonpmeTcH yaearmenHe apemeHn nepexogHoro uponecca npx aanycxe. 

2. IComcmpynquu 6Aoxa namomu0amopa 	H B 3TOM OTHODIeHIIH xoncTpyx- 
Alla &Iona HBJIHeTCH awl-mum cDanTopom. IlapameTpu KoHeTpyitHHH gonnun,r 
oTaegaTI, caegyionnim Tpe5oBaHHHm: 

a. Tartufuna ✓Iona. ECJIH nepexnes Bonopoga MIK 6,1101I MIK TO II gpyroe 
amecre HmooT TemnepaTypy oxpywaxinkeii cpegm 1131K maim:aro, TO gem 5onmue 
=ram° ceTox HaTannaaTopa, ‘Iepea KoTophie npoxogHT nepeEncE Bogopona, Tem 
6oname BepOHTHOCTb «cyxoro aanycxa. 

6. /Thommoemb 6.aoxa. -gem 5onione cupeccosaH 6nox, TeAl 5onbnie 3aTpyg- 
• HyTE, ;Ann nepeuncH aonopona. 3TO npllaonnT K 60JIee BbICOROfI cxopocTH 
aanycxa. (PenomeHgyemoe naaneHHe cnpeccoamaaHHH OT '125 go 210 xa/c.u 2 .) 

e. Hoeepxnocinb Kanza.tu3amopa. HprimeHeHne TOILER% cepeopHHux CeTOK, 
noxpiaTux mincsio camapHH, C 40 OTBepCTIIHMII Ha 0,411H THIHer1HbIll 
B iK1XkKOCTH011 qaCTII 6JIOKa yaennansaeT nosepxHocTs xaTannaaTopa II npn-
BOAHT K ymeHbuiemno apemenn nepexonHoro uponecca upH aanycxe. 

0. Ao6aenu x namaitu3amopy MILLI nepexucu eoaopoaa. Kau cepe5pHHme, 
Tax H naTymnie ceTxH, noxpiaTme cnoem inepoxoaaToro cepe6pa, umeioT HOBBI-

'Holum° HaTannTH‘Tecxylo aKTHBHOCTb. HpHmeHeHne HJIaTIIHEI B Bilge Inepoxo-
BaTOR nnacTimat nnI1 noponnta Min nepmanrartaTosoro noxpErrng B HingnocTHoii 
gacTn 5:1mm xaTanuaaTopa Taxace ymernallaeT apemH nepexogHoro Hponecca 
npH aanycxe. Apyrne HaTanHaupponAne BeinecTaa, Ran, Hanpnmep, Asyomich 
imaprallga, Taxace yaenimusaioT cTenem, aKTHBHOCTII xaTannaaTopa. HexoTo-
pale noxpbrnaH nogaepHieHEs repmngecnomy ygapy, BCJIeTICTBIle ger° (nu" nmelor 
RopoTRoe apemx gefiCTBIIH. axcnepumenTET c xaTannaaTopamx Tuna naTynn, 
noxpuToff cepe5pom, nonaaboaaar, 'ITO r[pH cTannollapHom peamme pa6omI two-
gOJIMITeALHOCTI. HX geticTaHH Ha nepexHcb sogopoga, Hmeannylo nomnaTHylo 
TeMnepaTypy, MO/fIeT nnilTbeff B Teqemie MHOriIX -rracoa. 

Ao5aBKH K nepeancH aogopoga cmaramaaaandx areHTOB yaennmthaloT cao-
pocTa aanycxa BCnencTalle yaenrrgeHnoro xonTaxTa nepexHcn Bonopoga C RaTa- 
n HaaTopom. OgHaxo npx aTomnonrmeTcH cymecTaeHHaH 3p03HH ceTxn, noTopaH 
npllsogHT K 3HagnTenbHomy ymeHmnanno npogonanneabHocTH pa5oTIA 5nona. 
EaTannaaTopa. 

a. jameitue 8 peasquortnom cocyae. tIeM alone gaaneHue B peannHoHHom 
cocyge, TM aunie cxopocTL aanycxa H 5oname rpagneHT gannerma. 

34)(DERT HAPPEBAHllil IIEPEMICH BOAOPOIXA 

Cxopocm pa3nOnZelikIFI yaenkirmaaeTca, mail 90 %-HaH nepeamca Bonopoga, 
nmennnaH TeMnepaTypy amine 60-63°  C, npoxogHT gepea cepe5pHHate canal 
&Ilona RaTannaaTopa. Ho upH aTom monceT HacTynHTL an6o cruraanerate, aH5o 
nnaanemie ceTox HaTanHaaTopa. TemnepaTypa nnaaneHHH cepe6pa ymeHb-
maeTcH; ecaH aTmoccDepa 5oraTa aucJ1opogoH [1]. 11em auine napnHa.abHoe /pane-
Hue imcnopona, Tell mime TemnepaTypa nnaaneHHH cepe6pa. CaegoBaTenaHo, 
6.nox xaTanHaaTopa H3 cepe5paHmx ceTox momeT pa5oTarb Ha nepexHcH Bogopo-
ga c 5onbniert Hwaa.nr.Hoff TemnepaTypok, Ho Membmel aoHneHTpanneii ee 
pacTBopa. 

TeMnepaTypa npogywroa pa3.11071GeHFIA pacTsopos nepexHcH Bonopona Hame-
nHeTcH c HameneHHem HvianT,Hoft TemnepaTypm 3THX paCTBOpOB. Ha cpnr: 1 

npe)cTaBJ1eHa TemnepaTypa npogynTea paanoweHHH CO, 98 II 100 %-Hoil nepe-
xxcH Bonopoga, nozygaemmx npH Ha‘lanbumx TemnepaTypax pacTaopa oT 0 go 
93° C. 

Ha tjntr. 3 npencTaanena TemnepaTypa unaaneHHH cepe6pa nog gotten:mem 
nponyxToa paanomeHHH 90%-Hort nepeancn Bogopoga B 3aBHCHMOCTII or 
Hananbmgx Temneparyp pacTaopa H gaanernaii s peaRAHORHOM cocyge. 133 3TO-
ro rpaepinta cnegyeT, `O ganaenne B peaKAHOHHOM cocyge BIIIIHeT Ha B03MOHI-

Imo maxcHmani,Hylo Hariani,Hylo TeMnepaTypy nepexnen Bonopoga 12, 31. 

XAPARTEPIKTHICA BaoicA ICATAJI113ATOPA 

Ha clu. 4 noxaaama THIIHrInbIe xpHame nepexonHoro uponecca IIpkI aanyc-
Re paaeTaoro gaRraTe.rla c Taroft 18 KO, noariermme npn TemnepaType 20° C 
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CD a r. 3. TeMneparypa mammal:ma cepe6pa 13 upogynTax paanoineung 
90%-non nepeEncn Bonopona B 3aBEICHMOCTII OT aaBaeaaa B namepe 
paaacuneung [Bureau of Mines Report, PX-3-107/14, 1953; Journal Inst. 

of Metals, 49 (1932)]. 
— cTallaapTobtft 61oR BaTaallaaTopa Ha cepe6patthrx ceTom anarnca, ecau OH patio- 

TaeT B OTOft ofinacTa. 
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(H r. 4. Ilepexonnizer nponecc nor aanycne, nonyneinudi Ha paneTHom 
EHraTene c THroft 18 as upit pa6oTe Ha 90%-noil nepennen Honopoua. Hope- 

Knot. HoHopoaa H meTaaangecHne nacTn nmeioT TemnepaTypy 20° C. Raauari 
«MapoTTa MV-1.00T» pa6oTaeT Ha ROCTOHEMOM Tone Haupmuerinem 24 a n pac- 

nouosueu Ha paccTonHun 75 atm OT itamepu cronaann. 

CD a r. 5. Ilepexonumn uponecc upa nycice unnraTean c Turon 11 as 
II ripn TemnepaType 26,7 °  C. 
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CD a r. 6. EaOK naTannaaTopa pnn pa6oTia upn Ilrla oii Temneparype. 
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396 	 E. Konernpyrafuu panenmbix 0euzatne2di 

B cayraae 90%-Hoii nepenicH aogopoga. Ha ATOM ganrarene B Hagecrae Hainan-
aaropa npnmeHema cepe6pHHHe cen<H, noxprarme oicHorao camapHH. gsnraTe.ah 
cHoHcrpynpoaaH JIB pa6orm c gas:lei:mem B Ramapo croparlim 30 ama. 

Ha clam'. 5 noHaaaHrazuraplime xpnBble nepexogHoro nponecca npH aanyc-
He paHerHoro gaHrareag c raroii 11 1£2 , noarieHHme npn remneparype 26,7° C 
B c.arme 90%-Ho ii nepeHncn Bogopoga II npn gaBJ1e1MH B Hamepe cropaHHH. 

(13 x r. 7. Ilepexogrmil npogecc npn aanycxe gmarareaB c Tfiroil 11 xa 
npn remrrepaType 1,7 °  C. 

pasHom 21 ama. B.11011 Haraanaaropa, npliraeHelinuii B aro/A carme, HoHaaaH 
Ha (Isnr. 6. Caegyer o6parirm BHumaHne Ha HeCHOJIMS0 6oaldnee apema aagepaz-
RH npH nycHe no cpasHemno co cayriaera, noHaaaHamm Ha (tar. 4. 

Ha cl'Hr. 7 noicaaanra 	Hpname nepexogHoro npoliecca Hp"' aanyc- 
He paxerHoro gaHrareaci c THroil 11 1C2 noaygennbie npn TemnepaType 1,7°C 
B cariae 90%-noil nepocHcH aogopoga. aror ganrareab cHoHcrpyriposaH 
pa6orm npH gaaaeHHH B Hamepe cropaHHH 21 ama. Caegyer o6parnrs BaHmaHne 
Ha 6oabinee apema aagepautli npn nycHe no cpaanemlio co capmem, noHa3aH-
HIIM Ha 4rair. 5. 

KoncrpyHropy, npeH<ge -gem HplICTy1111T13 H HoncrpyllpoaaHrno ABIrrareag 
n 6aoHa Haraamaropa, caegyer paccmorperb paaaHriHme ycaoaHH nx pa6orm. 

KOHCTPYICIAMI BJIOHA ICATAJIII3ATOPA 

Baca< HaraaHaaropa fIBRHeTCH HaH6oaee BaHmon =memo) raaorelleparopa 
• paHerHoro ganrareaH, pa6ormorgux Ha nepeHHcli Bogopoga; caegoaareabllo, 
ero HoricrpyHnua goamlia 6bITI Tit areabHo srarauoanena. 

Hepeg lipoeHrliposaHHem 6aolta Haraanaaropa HoHcrpywrop goasHeH pac-
CMoTpeTb pa3.71WIFIble Ye.TIOB1451 ero pa6orm, Horopme moryr BeTpeTIITbC51 npn 
alccnayararnm, Hanplimep: 

1. HpegnoaoHarreabHuli cersyngHmil pacxog nepeHncH Bogopoga. 
2. MHHlimaabHme remneparypm nepeHncH Bogopoga n meraaangecHnx 

raacreit "'pH aanycHe. 
3. XapaHrep pa6orm: cranHoHapmnii peacHm 13:1H peHrHm BicalogeHHe — 

BEIHRIOrleHHe. 

Caegyloronii nplamep Hamocrplipyer lipHmeHenne npegaaraemoro meroga 
no onpegeaemno arlix napamerpos. 

Hplimep. Tpe6yercH gerrape paxerHrax gaHrareaH, Hinman:1x no 45 no xstrii 
II pa6oraloilinx Ha 90%-Hoil nepeHncH Bonopoga, g.TIR ynpaaaeHHH noaerom 
paHerm HO Tailraaiy li prracHainno. BIDICOTHOCTb HX pa6orm goaama 6aTTb OT 30 
go 90 n.n. IlepexHcB Bogopoga n meraaangecHne geraaH Hmelor Temneparypy 
OT 10 go 21° C. Bo apema ylipaBasteraoil qacru noaera paHeTM Tpe6yercH cosep-
11.114Tb 1500 gliHa0B Bicniorieime — BEllimorierme; gallTeabHOCTIa 
0,5 cen, BLI11.1110rIeHH11 20 cen. 

leolicmpysqua nantanuacunopa 811.3 paanomertux nepenucu eo0opoaa 	397 

Pemenme. 1. Temneparypa nepeHncH Bogopoga n meraaanmecHHx 
or 10 go 21° C He ablausaer orpanaReHliii B npHmeHerum 6riolta HaraaHaaropa 
craHgaprHoro rnna, noHaaamioro Ha 4nir. 8. 

2. flpegnoaaraemoe Aannemie s Hamepe cropaHHH pal:ix° 21 ama. Heo6xoj(H-
MJIii  ceHyligmraii pacxog nepexHcll Bogopoga BLUIIIC1111eTCH no cJIegyxo-
lueMy arnpa?xeHnxo [4]: 

G 	 
PIWp 1  

Tge G — BeCOBOit ceHyHg"trail pacxog, nolcen; (pp,. = 0,96 Hoacisclon"HeHr HO.RHOTLI 
ygeasHoit rani, P1 —  ygeabHaH THra npn jlasneHHH B Hamepe cropaHno 21 ama 

Bxao nepen•uca 
eodopooa 

J I L 

(1) E r. 8. Ycrporicrso cTaagaprnoro 6aoRa xaTaanaaTopa Anx paaaccverma 
nepeglicil Bogopoga. 

BI.ICOTHOCTH pa6OTaI 22 Nat [5]. 3Ta. BLICOTHOCTI, am6palla ran, gr06ra caecrn go 
Ilinnimyma B03M0111HOCTb HoHgencarnm BOMA B comae (()Hr. 9 ) [6] 

G._ 45,4 = 0 
165 x 0,96 	'

286 nolcen. 

nameTp 6HoHa Haraallaaropa olipegeanerca 113 ampasHeann 

A=  60G  
B ' 

rge A — nnonlags nonepermoro ce ,lealia 6aoHa, c.x 2 , B — y0e4bnaa haopyona, 
nolcx 2 	. 
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I 	 I 
Cuanan c ancteHozo icnanana 

3ana3Averinue rfianama 0,02 cex 

1.--17epexodaoe, npotmcc npu aanycice 40! eve 241 ama 

398 	 E. Hortempyx4uu paxemnbiz 8cuzamened 

Hog yOertbnort gaspysizoii HogpaaymeaaeTcm HoonmecTuo nepeancH Bogopo, 
 a B Re, HoTopoe Mower. nponycaamcm mepe3 1 cat2  nonepemHoil nacmgagH BaTa-

amaTopa B Tememie 1 ;mum. 3Hamemie yambnoit mclepyanu, npmmeHmemoe B 
caymaes, palm) 1,4. 3Hamenlin yOmbrtoti ttazpyanu oT 0,35 Ao 0,7 macTo 

nwomensnoTcm B Ramepax maaoro gnameTpa nplI HanycHe npn immix TeMnepa-
Typax. Han6oaburee 311w:feline yaeitattoa nctepy3Ku 10,1 npumeHmeTcm B 
MAK caymamx. 

B paccmaTbnaaemom npiimepe naoniags nonepemHoro cememim 6.nolta HaTa-
au3aTopa 

A  = 0,286 x 60 	1
2,2 coe. 

14 

Affamerp 6aoHa paBeH 3, 94 cat. Tamoil 6aoit noitaaaH Ha cinir. 8. 
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(13 ii r. 9. 3uamenue ugeanbrioii yoenbaon TFITII Pi (cex) B 2aBIICIiMOCTH OT DISCO- 

TM Hpu nplimeneruin 90%-Hoil Hepeitncn noHopoHa. OnTrimant,Hoe pacHulpeHHe 
Hp" ph  = 21,1, 42,2 11 70,3 ama [Bureau of Mines Report, PX-3-107/14, 

1953]. 

&an nepemicb Bogopoga it meTaamlimecitHe -gam' "Meim mialtylo Temnepa-
Typy, xtonycTini ± 1,7° C, TO Tpe6yeTcm cneguaabnam itoucTpyarmil itaTaaH3a-
Topa, nomaaaHman Ha timr. 6. 

	

B aTy KoHcrpyitimio BX0HPIT 	 HaTaamaTop C 113B/1:11/CTLIM 
nyTem, no aoTopomy npoTeHaeT nocTynatorgam nepeauci. Bogopoga. IlepeitHeL 
Bogopoga morrraitTHpyeT C 6oahmeil 11013epRHOCTb10 HaTaaii3aTopa H ee Bpema 
xoHTaIcTa c itaTaanaaTopom 6oabuie, mem }Tema itowraitTa B caymae 6Jioica HaTa-
aimaTopa, upegcTaBaeHHoro Ha claHr. 8. 

06a 6aoita HaTaaHawropa, npegcTaBaeHitue Ha clmr. 6 H 8, Hoita3aan ycTOH 
=Immo pa6oTy B pas-mime BitalomeHHe — matalometme, Haa aTo 6b1.710 nona3ano, 
HanpHmep, aitcnepHmeiframH, upoBegeHroomil tTimpmoli «Beano». CaegoBaTeabllo, 
o6a DTH 6.110Ha maTa31113aTopa ygOBJIOTBOPRIOT KOHCTpyRTHB11131M Tpe60BaHHHM. 

Ecan 6aom KaTaanaaTopa Tenabili, TO nepexograan npoHece npn nycite 
HBAHOTCH °mom aopoTHum, B cpegHem OT 0,080 go 0,030 cor, 'maim o6paaom,. 
Boamooma nepHoglimecHam pa6oTa IIO peommy aitaiomeHHe — amtalomeHlie. 

Ha 43Hr. 10 npegcTaBaeHm 'Timbre nepexogHoro nporiecca paiteTnoro JB1I-

raTeng, Hmemigero Tnry 11 na II pa6oTaaranero Ha 90%-Hoil nepeimcn Bogopoga 
no Jimmy imalomemie — inntaiomeHlle. Ha nom gaHraTe.me cgeaario 6000 Tatmx 

IlpH 3T11X IICTILITOM4HX npHmeHea 6.moic HaTaamaTopa, npegcTaBaenabdi 
Ha 43Hr. 6. 

lioncmpyxqu.a xamaalsaantopa 8.rt.a paaaoarceitua nepexueu e000poaa 	399 

B paiteTHom gmraTeae, paccmaTpHaaemom B aTOM npHmepe H nmeangem 
Tmry 45 Ko, nplimeHmoTcm Asa 6noxa itaTaamaTopa C yita3oHnon aoHclotrypagneH. 

Ecaft paiteTHoro AERraTeag, paccmaTpimemoro B aTom upHmepe, B mama  
cute pa6omero TeJIa Hcrioas3oBarB 99%-Hylo nepemcb Bogopoga, TO ee cexyHJS-
HbIH pacxog npn pa6oTe Ha aware 24,4 Nat 6ygeT paBen 

G — 	 45 	
— 0 254 nelcoz. Pl x 0,96 — 186 >: 0,96 	' 

aTa BLICOTHOCTI3 pa6oTbi paiteTHoro ;k13HraTeThl Bm6palla C Tamat pacmeTom, 
wrofiLicaecTll x MHHIIMyMy B 03MOMHOCTI. HOHAOHCOHHII Boxarnax IIapOB B comae [5]. 

(1) a r. 10. IlepexoAnoil upogecc iapH peatiume pa6oTbi intalogeaHe — abutaioge- 
Hite HinaraTeaH c THroit 11 ise rtps pa6oTe Ha 90%-nod nepelatcH aoHopo,rta. 

Ha cinr. 11 HpegcTaBaenhi 3HameHHa P i  1TH HpirmeHeHHH 99-100%-Hoti 
nepeitHcH Bogopoga. IlpHmenerme 99%-noii nepeicncu Bogopoga npriBogHT 

ymeHburemilo Tpe6yeMoro itoaHmecTsa pa6ocero Tena Ha 11%. AHameTp 
6aolta RaTaamaTopa npa 3TOM Taitoce ymenbumeTcm. 

Ha II/Hr. 12 noita3aH 6J -wit aaTaaHaaTopa, apantam onemta agroporo 6seJIa 
Hooymeria Trpn pa6oTe Ha 98%-Hofi nepeitHcH Bogopoga. IlpogoaamTeabHocTi, 
ero pa6orma cocTasamaa 15 MILIG. PeayabTaTH 9TH2C Hcnbrraromil Homan:mm.0T, 
'ITO BO3MOHOla. n 615abman HP0)1011MHTeabHOCTI3 pa6oTia. 

MEXAMPIECKHE IIAPAMETPLI KOHCTPYRIV413 

CHOCO6HOCTI3 gaHHoro 6.noita HaTaamaTopa paaaaram nepeanch aogopo-
ga 3aBHCHT OT pollee yitaaaHusix napameTpos, a Tamote Apyrux xapaitTepHcnim 
moscipyarmii• 1-£ 3T/1M HOIICTRYKTIEBHbIM xapamTepacTnxam OTHOCHTCH: cnoco 
aBoga nepeaHcH Bogopoga B 6aon, npHmeHemre aapalla npoTHB o6TeHaHrin ceTom 
113 naTaaH3aTopa, meTog 3anpenaeHHA 6aolta, npeccomta 6JIOKa. 

Hepemlich Bogopoga AWIMHO. HP0X0MITE0 mepe3 6aox C OAHHOHOBTAM ygeab-
Hum pacxogom IIO Beal naortiagH nonepermoro camel:mg. gam noaymemon 3TOH 
paanomepHori Harpy3xn 6aorta peHomengyeTcm npirmeHmTb Tourtylo tflopcynom-
Hylo naacTimy, 20-25% HaorgagH RoTopoil 3aHlimaioT pasHomepHo pacuoao-
oteHHBie arBepcnim g.11FI Bnpucita gmameTpom 0,8-3,2 mat. Tana ce caegyeT npn-
HfiTb BO BHIIMBHHe BIDIXOAHY/0 CHOPOCTI3 otkigitOCTII, BbITeRaioakeit 113 IICIABW111 - 

 igeti Tpy6ia H MapfliorgeficH o ilacopcyHomHylo HaacTimy. Haorgagh npoxogHbix 
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4) iI r. 11. 3eaueaie nneanbuoil ygentmoil Tarn P 1  (cen) B 3aBlICHMOCTII or 
/BACOT& upu npnmeueunn 100%-noit nepotuen eogopoga. Oirrumaaanoe pae- 
atpeane OT p k =21,1; 42,2 it 70,3 ama [Bureau of Mines Report, PX-3-107/14, 

1953]. 

Bxod nepexucu 
eodopoda 
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(1 H r. 12. EparRo 01(enera-n.146;101: naramtaaTopa gan patioTai na 98% not 
nepennen Bogopoaa. 
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0T3epcntii AJIH nankKOCTH B (1)opeyHogHoii HaacTime, pacrionomeHrimx HpOTHB 
sxogHoro naTpy6Ra, caegyeT yMeHi,muITh, RT061,I cHoppexTHposam pacupei_keae-
Hue noToRa nCH,TAKOCTH. TnnamaaH cl•opeyHo4Haa nnacTHHa noica3alla Ha c[1ar.13 
PeRometagyeTcH BBOAHTb Ewa-Tam-ay Ha exopoeTb HiligicoeTH B rtc:q:03ogfillAeil aHHHH 
gaH seex paxermax gaHraTe.ileil Han raaoreHepaTopom, pa6oTamakux Ha HepeKHell 
sogopoga, c 6aoxamm EaTammaTopa guameTpom 38 as as it 6oalee B cayqae pa6oTm 
c yaeribuoii Haopymoit 1,4 nz/cm 2 . mum aum ecnn cicopocTh HuagicooTH 6o.11ee 
2,4-3 atIcen. 

BeaegeTame 3HagnTe.abHoro Road4ugHeHTa pacumpeHaut HpH HarpesaHHH 
6.11oica HaTa.aHaaTopa TOHKaH af.mpcyHogHasa ronosKa moHaeT 6bITb naOrHyTa 
II ge(Fopmxposalla. ge(DopmitpoBamma IinM H3orHyTaH cbopeyHormaH rmacTama 

Bxod nepexucu 
eodopo8a 

II 17o8depmueatouwe 
cmepmtat 

t r  

I I  

11 
LL 

(1) a r. 13. THIIIFIHLIR mama non,aepaineauta cpopeyrioquoii naamanna. 

I t 

J I  

I I  

winter npunecTil K ocaa6neamo 6aoaaa B TegeHHe nycHa H K HeyeToilgamoca semi-
q11He gasaeHHH B Kamepe cropaHHH. Ha ofpur. 13 HoKa3aH peRomeagyembdi cno-
co6 yxpermeHna cflopeyHoguoil miacTHilm. B geraTpa.abHoil ‘laCT11 ro.norata xa-
mepm H unacTHHa coegHHHioTcH memgy co6o5 TpemH—gseHaggaTmo coegHHH-
TenE.Hmmx cTepacHsamH. Cenall RaTaan3aTopa caegyeT HapeaaTb B BHge KpyHt-- 
"cos Tpe6yeMOro gHameTpa. OnH go.namil 6bITb 6e3 ex.nagoK, upopeaeii 
H gpyr.ux gell)ewros. Cenci' go.aHaHm HIneTb cTangapTHhae paw/few,' guameT-
pot; gaff BO3MOSEHOCTH TICH0a1.30BaHnn eTaagapTHmx urramnoH. OTHepeTne nog 
6nox Ropuyca ra3orellepaTopa, paReTHoro gmmraTeaH nnu rnab3bI caegyeT 
o6pa6oTaTs Ha eTaince, raTo6u 	 rapaHTHposamaylo nocaglay CeTOK 
HaTaaH3aTopa B Ropllyc C HaTHrom. OTBepeTHe o6pa6aTmsaeTcH Tan, TIT0613I 
110aynllTb HaTar 0,05 xat Ann 6.3oRa guameTpom 19-38 mat n 0,25 riffs gala 
6;loata gllameTpom OT 250 go 600 .iam. 

Cepe6pnnHe centai HmeloT H034.4magneHT pacumpemisa up116nH3HTeabno 
B gria paaa 6oabule, -gem HepacasemukaH CTanb, H3 RoTopoli Bmiro.rmen Horny° 
Han rHab3a [7]. HoaTomy Korga paHeTaimii gsuraTeab Hun ra3oreHepaTop 
pa6oTaeT, To cepe6pHame ceTEH mmeloT oTHocHTe.abHoe pacmupeaue apHmepHo 
B gsa pa3a 6oarmlle, gem nopnyc. B pe3yavraTe aroro cepe6pHame HaTaffHTm-
-geume cerniI opAyT CMRTbI IIO nepaupepHH, nTO B CB010 ogepegh BBI30BeT ymeHb-
meHHe gllameTpa ceToK rapH HX oxaaacgeHHH. B pe3yaLTaTe 3Toro 06paayeTcH 
aa3op memgy xpaHmka ceTox H eTemaamll nopuyca. Bum He nepexpbrrb BTOT 
3a3op, TO BO spemsa xo.nogHoro eTapTa nepeaancb mogopoga 6ygeT IIpoXOgUTb 
MHMO 6a01C3, nTO npithegeT K <(B.7micnomys nycny. Ann yHIPITOnieHITH BTOFO 
fthaelinfl CTBEHTCH c HaTilrOM HOnbHa 113 oToHaaieHHoil Hepacaselonkeii CT3J1H 
TOTILIVIHOR 0,8 atm. 3TH xonbika nepexpbmaloT akenb. Ha cpnr. 14 upegeTasaeHIA 
peKomengyemme 3HageHala HaTHra upia yeTaHosite B oTmepeTHe gBaraTeng axpa-
HOB npOTnB 06TeKaHiln ceToK 113 RaTammaTopa. 
26 3aaas 	23 
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HoMep 
onixra 

Homep 6noAa 
BaTannaaTopa 

A t, mma HaoneHne 
Ha BxoAe, 

ama 
Pk' 
ama 

A/3 6noma, 
ne xa/cen 

Hong OT 
TeopeTnge-

cnoro aBwae-
Hnn 0, % 

1 A-3473-1 19,6 40,0 36,9 20,4 0,0793 99,1 
2 A-3473-2 19,6 39,4 36,2 20,4 0,0789 97,5 
3 A-3473-3 19,6 39,4 36,2 20,4 0,0748 99,5 
4 A-3473-4 19,6 39,4 36,2 20,4 0,0757 99,8 
5 A-3473-5 19,6 39,4 36,2 20,4 0,0757 99,8 
6 A-3473-6 19,6 39,4 36,2 20,4 0,0762 99,1 
7 A-3473-7 19,6 39,5 36,2 21,3 0,0762 99,8 
8 A-3473-8 19,6 39,4 36,2 20,4 0,0757 99,8 
9 A-3473-9 19,6 39,7 36,2 22,6 0,0757 99,8 

10 A-3473-10 19,6 39,7 36,2 22,6 0,0767 99,1 

Hp nme qa B me. YeIenbnax mauy3wa 6nona naTannaaTopa 0,845 na/cmc.mult. Hanmain 
6noR naTannaaTopa Ao yKaaaHmax OIIBTOB pa6oTan no memo:nett mepe oAny minuTy npn HOM11-  
nanbHom ceAyHAHom pacxope. IioHneHTpagnn nepennen ooAopoAa 90,2 ± 0 ,1%. 
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3TH 3icpama HpOTHB o6TexaHHH C HaTnrom CTaBJITCH noognHornte, neptuai 
-B BepxHert '13.CTII 6110KB II sToport-gBagrtaTmo ceTnamu mince. ECJIH axpaHha 
HOCTaBlITb B 6110K mime, TO OH14 6ygyT oTnycxamcst BCHeACTBIle B03/kefiCTB14S1 

HpoilywrOB pa311ontertun, nmexonalix BLicoxylo TemnepaTypy. 3T0 npnBeTteT 
K ymeHbraemno HpemeHH pa6oTu axpaHa. Ha (Intr. 8 nona3aHha axpaHha npoTnn 
06Texanna ceTox H3 ItaTannaaTopa, noTopme npannabno ycTaHosneHm B 6noxe 
HaTaR113aTopa1).  

finacTHHa, noggepactaHatontan 6nox xaTann3aropa, goantHa nmeTb MIEHH- 

manbirpo TOJEM,HHY, H cymmapHaH nnontagb oTHepcTnii B Hert gonntna. HMeTb Mil- 

HHMyM 30-35%. 3T0 Heo6xoglimo A.1151 Toro, nTo6tal1011)THHTb Ha Hera He6onamort 

100 	200 	300 	400 	500 	600 

oatiamemp 5noKa trama11u3amopa,min 

(I) 

 

n r. 14. Peaomeuayemaa nocauxa auparia upoTua o6Teuaana cenal 
H3 RaTaamaTopa B OTBepCTB8 pammoro gaaraTeaa. 

11p0.1HOCTb, HT06131 npegoTHpaTHTE. Henopmanbarylo geci)opmawato HRH ocHo6ontge-
HHe 6nona RaTann3aTopa, Tax xax B npoTHBHom capme 6ygeT HeycTorunnoe 
gabneHlie B xamepe cropaHHH. 3Ta noggepaummornara nnacTinta monceT 61ITB 
cgenana 113 neptimpHponartHoro nncTa TOJEBAHHOti OT 1,8 go 3, 2 atdit H npumeneita 
Ann 6noxa xaTanHaaTopa gHameTpom Tko 38 of.n. Hoggepnuanaloanne nnacTmaa, 
npHmertHemme B 6011111113X nepexHceno)topogHmx paxeTaux gmaraTenax HJIH 

ra3oreHepaTopax, goroxHat 6bITb ycHneHm, 4To6b1 npegoTspaTirm gecbopmagmo 
npn BIACOK02 TemnepaType. Ha clmar. 15 noxaaaHa EoHczpytatkui noggepacimato-
ntnx nnacTHH, nplameHnemiax B raaoreHepaTopax gnameTpoml 100, 200 
H 385 At 

061.em nonocTn Hag 631011011 xaTanmaTopa gonaceH 6bITE, MIEHIEM3ELHEAM 

IVEH ymetahmeanst apemeHH HanonHeman BO spema Hyena H Hmnynbca nocne-
gertcTHHH npn oTceruce nogarm nepexncil nogopoga. Catnuxom 6onmnoI3 oftem 
'mime mo:ue'r nplinecTH x pa6oTe groaraTenHc HeycTortruantim ;lawmen -Hem B xamepe 
cropaHHH. CHHIELHOM manbal o6bem 6ygeT HpellfITCTBOBaTb npannabnomy pac-
npegeneHmo nepextacH Bogopoga IIO ci)opcynogHoil unacualle. Hpaintabainl 061.em 
npeg4)opcyHormoil HOJEOCTIE )10.71H(eH 6131Tb )10CT3TOIHO 60111,111HM, .IT06131 Irony-
'111Th npabHabHoe pacupegenenHe nepexucH Bogopoga. Hem menbme 3TOT o61,em, 
Tem meHmne spema nepexogHoro nponecca npn 3artycxe. 

1) B opium:m.11e oran5ogao cgenaua ccunua aa (Fur. 7. HmeeTen upoTuaopeuue memay 
TeRCTOM H CI)Hr. 8 B OTHOBleHIM ,r1HCJI3 ceTou meatay aeparAm B aTopLim aupaaamu HpOTHE 

06Teicaaua ceTou Ha RaTanuaaTopa.-- Hpum. pea. 

Ifoncmpyxtfun xama.euzaamopa arm paanomerius nepevicu coaopoaa 
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0613BM HOJEOCTH 1101A 6310H0M xaTann3aTopa goancell 6E1Tb mHHHmanLrtum, 
Image IIOJETEHTCH 6onbutoe spema nepexognoro nponecca npn 
o67,em HOHOCTH nog 631011001 SIBHHeTCH meHee xplaTH ,tecxnm, -sem oftem nOROCTEI 

3anycxe. 3ToT 

aumaloakaa 6nou RaTaamaTopa u pew,- 

	

a r. 15. TrnimmaaanacTuaa, noaaep- 	cro B r. 16. &ma uaTanuaaTopa 
c6opxa 6.rauta, maionaeame 

	

meagyeuau gnu pealaopou 6onmaoro 	 aeupainunao. 
auameTpa. 

Hag 6noxom HaTann3aTopa. Mantile o6'hemm 3T1IX nonocTert pettomeHgpoTcx 
gag paxentux gmaraTenert, ra3oreHepaTopon H mHornx gpyrHx capaaen npil-
meHemaa. 

Ta6auga 

BOCHp0H3B0):AHMOCTL AerICTBHH 6:10Ka HaTannuaTopa, 
pa6oTammero Ha 90% -Boil nepeuncu Boaopoua 

6 

nepenag gannemart. HoggepninnatorgaH nnacTHHa gonacHa HMeTb gocTaTommo 

0,25 

aE 420 
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AliameTp BaTa- 
amaaTopa 

excuepHmeaTanb- 
EOM paKemoro 
ABFITaTelln, AEAt 

PacxoA 90 %-Holi 
nepeEmcH EOJO- 

poAa, xe/cen 

asncxne 
na pxogc, 

ama 
ph , ama AP Onoica, 

nz 
A0.115i OT Teope- 
TIVIeCKOCO 311a- 

9etnia 13, % 

25,4 0,121 36,9 30,9 38,5 95 

38,1 0,264 36,6 30,9 36,2 95 

387,4 1 ) 27,85 1) 46,0 1 ) 40,6 1) 34,4 1 ) 95 1 ) 

1) peaynbpami nem:cramp' Ea raaoreHepaToPe, nocTannemiona FMC H pa6orratomem Ha 90%-nott 

minim= BoAopo,aa Ana yeTalloexii le 34 600 e. c., npeAocTaimeabi clakipmoll 4A3poxper.. 

404 	 E. It orternpyKituu par.:mu-aux acuaame.acii lioricrnpyx4u3 Namanuaamopa ane pas.noxceriesa nepeeucu coat)  poaa 	405 

EC7111 6nonn xaTanmaTopa Han pa3nonteH1n nepexucH Honopona npaxlinb-
HO co6paHm, TO ORB AaloT xopourpo BOCI1p0H3BOA1MOCTb pa6omx. ECJIH HHC710 

nocnegonaTenbHo paCHOHOHCCHHbIX CeTOK B 6710KaX H Harpy31-ta 610KOB 31137111- 

 10TCH onimaxomani, TO xapawrepucTrimi 6n0xon H nepenan naxneHHA Ha HHX 

1113711110TCH Taxate IIotITH OJAHHaltOBb11111 (Ta6n. 1). 
14cnuTarran nona3anil, Irro napameTpu, nonrieHinile 	6noxa HaTanHaa- 

Topa Asamezpom 38 xat, BO3MOHCHO pacnpocTpanwrb Ha 6nox gllameTpom 385 mat. 
lipH ATOM noarlaeTcH TrelHoe connageHlle no nepenaAy naeneHnik Ha 6noxe 
H gpyrym napameTpam (Ta6a. 2). 

116 
	 T a6.4aga 2 

BOCUp0113BOAIIMOCTII gaCTBlIfI 6.i0utoa NaTan113aTopa, smeloupix paampnibili Aliamerp 
n pa6oTaiouwx na 90%-Hofi nepexnex BoAopojAa 

(yae.ibmaa nap pyaxa 1,4 ma I c4 2 . Nun) 

Ecan cepe6pHnue CeTKII, noxpbrrEse 01411C1,10 camapHH, 3a1WITIITb OT B03- 

AerICTBI151 oxpywalonreii cpenTA, morynkek 4113Hr114HIITI, nospentgenHe HoeepxHocTu 

comic, TO HX MOHCHO xpaHHTb B zesesse AJIIITeAbHOPO Hpemenn. OKHCJIbI HJIII 

cepa HB715110TCH HpHmepamu oneHb epewnsx cpen. Tax we orieHb HpeynnAmil 

HBH1110TCH HbIJIb HHH rpB3b, TIOCKOTIbKy noeepxHocTb ceTox, HoHpbrraa IIMH, 

CTaHOBHTCH neaRTHHHo6. 
CeTKH, HoTopme xpaimmacb B aTmoccl)epe a3OTa B aaHasumbix 11071H3T11.3eHO -

BbIX meuncax, nottamall ygoeneTeopuTeabirpo pa5oTy Houle la xpaneHHn 

B TerleHHO Tpex 71eT. 14C1111TaHHH Hoene 6onee 11p0H07151i11TeHbH0r0 HpemeHn 

xpaHerum He 11p0B0)111IIIIC b 

CBOPKA BJIOICA KATAJIII3ATOPA 

Kaackaa cenca gossma aemaTL pOBHO H nonnma 6brrb cniaTa naenenktem 

3anaHno11 BeIHVIHI11,1. EcaH HaacgaH cenca rcpaintabHo flocTaHaebta II cataTa, 

TO B 6noxe He nonanio 6hrri. IIyCTOT cao6onH0 nepemernalonnixcH ceToH. 

JIHrka, yczaHaHnHamolluce cencH, Aosscsia 'mem sscmie pyss, vro6m 1136encaTb 

3arpH3HeHHe corox macnom Hall P, pyrnMi 110CTOpOHHHMII HeinecTsamli BO BpeMH 

c6opia 6sosa. 1ITO6bI 6b1TE yaepessiam B OTCyTCTBI1H HyCTOT B naRere HaTa-

mtaaTopa, axpaccu nponn 06Texamin ceToR 103 xaTanHaaTopa caenyeT yeTaHO-

BBTb noAseprsyri, Taxoii ate oessmsse email's, Has II cents xaTann3aTopa. 
Ha 4110r. 16 noicaaan HerAagHo cHoncTpyliportammii 6:1010 xaTann3aTopa. 

CzeTkyeT o6paTHTb cHnmaxice Ha naorHynae cencH, HocTaHnernibie C aaaopom, 

3HpaHia upoTHB ooTexaHHH CeTOR 143 xaTankmaTopa, HCITHHTIeHHbIe d:opeysos-

aym H somepsamaiosmo naacTssi," 11, Haxonen, HeynagHo pacnonoweHribie 
OTBepCTHH B 1110pCyHOHH0f1 nnacTHHe. 

HpaB1171bH0 cRoHcTpyHposaHHmil, 113rOTOBJ1eHHbIti H Co6paninA11 631ox xara-

nmaTopa, IIpIOMeHeHHu11 coemecTno C llpaBlIabH0 n3BOTOBJ1eH11b1MBI IllopcyHoqxott 

Henj[epxn:Bai0IIRef3 unacmnamn, 6yneT ynortneTn0pHTentnio pa6oTaTb B TegeHne 
npononnuaTensHor0 Bpemeali. 

liElICIIPABHOCTII 

Bnox HaTanHaaTopa A.I1H pa3noncemin nepeuncn Honopona, nono6Ho /Wy-
nn' TOHHIAM HeTaJIHM o6opygosamita, momeT B nponecce pa6omi 11MeTb mHoro 
HencuparmocTeri, ecnll OH He cxoncrpyHposau 117111 He axcnnyaTHpyeTcH Hanna-
atantim cnoco6om. 

06ta11Hnamn nprrinnamx HeHcupaeHoii pa6oTTA 5J10Ka HI3JIHIOTCH: 

1. HenpaeHabHo HaroToanemnaft 6Hoic xaTann3aTopa, a HmeHHo: ocna6- 
.71eHmae 117I10 noxpenukernme ceTxx HaTanmaTopa, HeupasHasHo ycTaHoHneHHme 
axpaHsi npoTHB o6TexaHHH CeTOK 113 xaTann3aTopa H oesaosessuri 67101C B genom 
npnBegyr x HenpaeHabHoii pa6oTe. 

2. HenpanHabno pacnonomerame oTHepcTun Ha 4)opcyH0gHoil unacT0He 
nona‘m nepexlicH Honopona upHsonHT IC neperpy3xe onnetx yriacTxon 6n0-

xa H ocna6neHHoii pa6are ;myna. B pe3yabTaTe 3T0r0 moaceT HmeTb mecTo 
HenonHoe panoacercHe nepeHHcH HonopoAa. 

3. Ecall (topcyHonHaa 117111 nonnepnamaioI1 aH nnacTHHT1 He nonxpenamoTcH 
HaAnentanwm cnoco60m, TO OHIO moryT HecpopmapoeaTbca. 3Ta ne(topman10 
npllneneT K ocna6.neHmo 6noxa H HeyczofmicHoil BeHH ,THHe Haenemni B Hamepe 
cropaHHH. 

4. ECJIH B noAsommkeil RHEUM g.TIYI cma3Ln3aHHH manaHoe 113111 npyrnx 
arperaToe npHmenneTcH V:DnyopoJno6* HIIH 110,H06HbIe HHepTHble CMa3KH, TO C50-  

yeT Hp1IHSITB Mepw HpOTHB BO3MOHMOCTII HX nonananiur B 6710K xaTanH3aTopa• 
ECHH cma3na nonaner B 571010, TO oHa aaropuTcH 111)10 COITHKOCHOBeHHH C ropH-
,EHMH npomurramn pa3noncennH, 'ITO npinteneT K neperopamno HRH Traaenemmo 
cepe6pHmax cerox. 

5. HyCOHKH Tecizonoaa HIM HOJIHDTHIlella 	 H ropHT non ;Wren:m- 
em nponyxToe pa3n0meHHH nepexHcH Bonopona c BecoHoil KoHnerrrparr,Heil 
OT 90 no 99%. B ATOM cayRae cepe6pname ceTxn 6noxa RaTanH3aTopa nnaexrcH 
117114 neperopaloT. DTH xycorum moryr 11011aCTI, 113 canbEnnia Knanana 113111 gpy-
nix yunoTHeanii. 

6. IlpHmeHenHe nnyoxlicH yrnepona B KagecTne raaa Ann npogysina ropa-
gal xamephi cropaunn npHHonuT x ge3axTHHaro11a &lona HaTann3aTopa. Pexo-
meHnyeTcH B xarfecTHe raaa Ana npogynxil 11pHMeHHTb TO71bK0 ra3oo6pa3nadi 
aaur, HunaHnlinaembni Hp' HOMO1111 BOMA. 

7. ECJIH centH xaTanH3aTopa npH COCTaBlIe10I111 6noxa 3arpH3run0TcH mac-
AOM HRH gpyrnms HOCTOpOHHIIMII aemeezaams, TO 110JITIIITCH HenpasHasHoe 
pa3noncenHe nepexHcH Honopona H BO3M0Hill0 naanneHHe H7111 neperopanHe 
cerox. 

B o6115em 61ox xaTann3aTopa goanzeH 113POTOB:IPITLCH H xpairaThcH TaH, 

wo66a H36emaTb ero 3arpH3Hernm H noprm. 

3ARJ1IO1TEHIIE 

IlepexHcb Honopona, HmeIoIIRan Hecoeylo xonneuTparuno OT 70 ,go 99%, 
monceT SLOTH pa3nomeHa c nonpreHnem cmecn neperpeToro ra30o6paanoro 101C71 0-  

pona 14 BOJVHILIX napoe c ribigeneHllem Tel-1.710TM. ilepexHcs Bonopona MONIeT 

pa3naraTbcH nocpencTeom amnxoro xaTann3aTopa. OAHaxo ecneAcTeHe o6raHp-
Horo npHmeHenan penomeanyeTcH THepnbni xaTan113aTop, COCTOFIDAHR 113 cepe6pa- 
MAX CeTOK, 110KpLITTAX OKHC1,10 camapmr. 

Hagenume RoacTpyxrcHH xaTann3aTopa 6man co3naHm ;Ina mHornx cay-
aee nprimeHeHHH: B paxermAx nourareanx, ra3orenepaTopax, IICTI3r1H14RaX Tenna, 

FICTOHHHItaX ra3oo6pa3Horo xncnopona, IICTOHH111(aX ropwiero naporaaa [8]• 
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406 	 E. Koncmpystfuu paitentnux Oeusameneit 

&lox narannaarapa Ann pasnomennio nepexnen B000poAa "monorail npe-
AH3110E11011 nacamo o6opyAonannio. Ero caw:woo' npaimobno cnoncopynponam, 
11:13rOTOBIITb H ancnoyamp0BaTb, 11T061,1 IltharIRTb naAenoopo pa6oTy. 
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PC1KeTHble AemraTerui c perympyemoii Torok 

M. Hap0a.✓✓ o, 0. Xunepcon 

PaReTaufc ganraTens c perymmyemoil Tara naxognn npnmenenne 	Bo Bcex climax 

-pasiniTan paxemon TOXFIRISH. 14ccnegoBanne pa6oms Tamix gsnraTenen npoBonanocs Hann-
nag c 'tonna 30-x rogos. 

Amman pa6oTa copepinnT nag Teoperngemme, Tax n ancnepHmewransnme ncenenoBamiR 
B STOE o6nacTn. 

Ananias noxaspmaeT, TITO IIOCTO/IHCTBO Am:mei:mg rasa B Eamepe cropanwi paxemmx 
nimraTenen npn Hx gpoccennposaium mumps o6ecne'nim TOJILHO B caygae, Eorga onionienne 
nnomagn icpwrimecnoro cegenna conga x o6tRefi nnomagn npoxonmax cegenuil qiopcynox 

IEOCTORFIELLIM. 
NARTS 1) mccnegoBana pasnimmue meToma npoccumpoBanun. 3TYI isierropsi immogann 

APoccennposanne nyTem nsmenenna unomagn npwrimecnoro cegemm conga, npoxonsmx 
ceneimil 4iopcynox HMI ognospemerumm nsmenennem o6eux 3nix unomaneil. 

Hom,rreonn no Apocce.imposamito psnraTenn namenennem o6n eii nnomagn npoxognore 
cegemin cliopeynox, npoBegemime Ea TorumBe Fuirn6nposannan xpacriaa Amon: nag aaoTnan 

micnoTa+ammnax, noxasann, 'ITO gaBgenne rasa B xamepe croparing npn ppoccennposaann 
nagaeT no minennomy saxony. 11pn ymensinemin xpwrinecnorc cegemin conga gaBnenne 
rasa B xamepe cropamin BoapacTaeT. 

B paxeTrimx gBuraTengx, B xoTopigx ognoimemenno HMOS/MHO, ofirnan unmans npo-
xommix cegennit cliopcynox B xpwrimecime cegenne conna, npn ppoccennposaima nongepain-
Bagocs OTHOCITTOIII3H0 noeToannoe gamma/re rasa B xamepe cropamm. 

Taxixe 6surn marsrraim cliopcpum pasangingx xoncTpyxrinil. liposenemi 11011111TitHlIfl 

paxernoro riBnraTenn, pa6oTaximero Ha Tonnuse nepeimcs Bonopona+yrneBogopounoe ropo- 
•gee JP-5. Aarigaine rasa B xamepe cropamm aroro gBnraTenn Bo mem gnariasone gpocce-
AmpoBanna yBeangimanocs gums Ha 4%. 

B saxmogenne neo6xognmo mmenrrs, 'iTO paReTnsiii gmiraTens c onnospemeninam 
immenennem nnotikagn xpnTngencoro cegeman conga H o6nien nnomagn npoxogingx cegennii 
Tonnnsaaix cDopcynon neoneTen eABHCYSea8arN TIIIIOM paxemoro giniraTerin, B ROTOpOM 

B031d0/1010 Hp' gpoccennposanim coxparinTs nocTognsoe paiinerme rasa B Ramepe cropaima. 
Monaco sapanee ocasms, trro p yenonnax Baxyyma ypearmaa Tma moro ABitraTerm npn Apoc- 

•cennposanuB gonnina. Bo3pacraTm, emu{ gasnenne rasa B xamepe cropamin coxpanneTca 
.nensmemimm. 

0803HAIIEHIEFI 

A — noonkaoh, C.42 ; 
Cd — noa4 ingnerra cDopcyunu; 
Kh — noaNninmenT Turn cotton; 

— pi, A t IG — yAenbnbift nmnynbc oanneman rasa B namepe cropanna, cen; 

F — onra, Ice; • 
P 1  — yAeamiall onra, cen; 

at — °Tam:ammo yikensnux Tennoemnocraii 2); 
Np  — xonomaxa Tonanna; 
k — second' HODCHNIAlleHT COOTHOIllealln ROMII0HeRTOB paicernoro TOTIJIIIBB; 

p — Aanaenue, Nalcx 2 ; 

2) CM. ripumegaime Ha cTp. 381. 
2) Anna6aTngemmit uponecc pacumpeimn uponyxToB cropamin B tonne palter:lora 

AnaraTenn npn naniggan peitomthmaium nomnoaeirros uponynToB cropamm gocTaTogno 
xopomo oniamnBaeTen ypaimennem pkvh x  = Pa  y. %  = const, me v — ygensiudi o6sem rasa. 
3Aect. x He panno onioniemmo ynensamx TennommocTeit.— 17puat. peO. 
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Mero ' AnaraTenb HeT04- 
HRH 

CTyneWlaToe HameBeime WITH 

Apocceampoganne 	Beammniori 
coxyugnoro pacxoga Tonanea 

Apoeceaxpoamme genraTean: 
a) namemennem o6meil ngomagn 

npoxognux ceqemaii cfropcy-nox 

6) namenennem namgagn xpErrn-
qecnoro ce -gem conaa 

e) nameneunem naomagn mixog-
Hero cerreann conaa 

r) nom6miannefi namenenna o6- 
ineit naornagn npoxogmax ce-
memet cDopcynox B Epwrage-
cnoro ceqemna conaa 

Me-163 (Tepmamm, Hagan° 40-x rogoe) 	[ 1 ] 
RM6000-4C (Rouen 40-x rogoe) 	 [1] 
S.E.P.R.-481 (cDpannnn, 50-e roma) 	' [6] 
BMW 109-448 (Teraaann, manago 40-x 

[10] mom)  
BMW 109-510 (repmamm, Hamann 40-x ro- 

w's) 	 [10] 
V-2 (repMaBHH, 40-e roam) 
AR-2 (YLR-42, repmamin, nonem 50-x 	[9] 

rogon) 	 [12] 
Cnpamep (Amami, 50-e roma) 	 [5] 
RM-XLR-99 (1959) 	 [8]  

BansTep 109-509 (repmanna, 40-e roma) 
NARTS (1956) 
HOTS 1) (1959) 	• 
BMW 109-558 (Pepmanna, 40-e rogm) 
NARTS (1954) 
HeT 	• 

NARTS (1956-- 1959) 

[10] 

[3, 4] 
[10] 

1 ) Naval Ordnance Test Station —licnarrarenbnaa craanun ynpannenna Boopyacenaa Boeaao-
elopcxax can MIA. 
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u, — cpegnAR cHopocTb TinpmeHa Tonansa, ancices; 
G — eymmapHmil HecoHoft ceHyHaHmil pacxoj TonaH3a, melcex; 
y — yneabHmii Bee TOTIJIHBa, 1£2/C-4/3 . 

 

B Ta6a. 1 npeacTaHaeHm paHeTHme atairaTeaH c peryaHpyemoii 
B gen He npeacTaHaeHo 6ojiamoe HoanHeento 3aRpmrmx. pa6oT. 

  

Tadnuria 1 

1111,11ERCLI 

a -- BICE0A; 
f — roploHee; 
i — cDopcyinta; 
t — HpirrnHecHoe eeHemie conaa; 
k — RaMepa cropaHHH; 
* — maxenmaaLHoe 3HaHeHHe Tares. 

BBEJAEHEE 

PaHeTHmil asnraTear, c peryaHpyemoft THTOCI npeacTaaaHeT Hecbma 6oaLatoit 
HHTepec CO MHOTI1X TO4eK 3p0M151. Hanaa cal FICHOR1330BaH14F1 paHennax gintra-
Teaert C Kyr[paBaHemorl THroio HaHHHaeTcH OT BO3Hy1HEILIX H 3eMHEIX paHentux cHapHgon H KOH.laeTCH ayHHHHamll H ,HpyrHmH paHeTHmmx Hopa5aHmll c mHr-
RIIM npn3emaeHllem. B o5Tnem, ganraTeall c peryaHpyemort -Tarok' npnmeHmoTcH 
B nE36oil o5aaeTH HCH0311330BaH1151 paHeTHoro artHraTeaH [1-4]. 

Hemgm H HoHge 30-x — Hanaae 40-x rogos 5man ogiiHmll 113 nepamx, 
KT0 CyMe.1I peaaH3oHaTh noTeHnHaabHme Ho3monffloeTH asHraTeaeii c peryan-
pyemon THron [5]. OHH 3Tel:wpm° HecaeaosaaH HeeHoaLHo moneaell B pa5ormx 
YCJIOBIIHX. B nocaegune roam B repmaHHH H 3a ee npeneaamH 6MJIo HecaegoBaHo 
mHoro THIIOB gagraTeneisi C mmeneagem TFITH [6-12]. Bce aTH pa5errm 5maH 
HanpaHaeHm Ha yeoHepmeHcigoBaHlle meToga peryallposaHHH THTH, goTopmfr 
6hr o6ecnerma nag6o.abmoil gmanaaon 113MeHeHHH Tarr{ 6e3 yxygmenga xapattTe-
PlICTIIII aHnraTean. 

Hum DTOR pa5oTm HmeeT atioHHHil xapaxTep: Ho-nepHmx, npoaHaatmaposam 
paaaigunse THHIaI ganraTegen c perynnpyemon TFITOR H, BO-BT0p13111, 0606ITHITb 
aHeriepumeHTaasnme pe3yaaTaTm, noayHeinme Ha HeHoTopmx THrfax apoeceaupy-
emmx gagraTeneil NARTS B Terregge noc.gegimx mecTn 

BO3MOHCH1310 meroam peryaliposaHHH THTH gagraTegeii moryr 6131T13 pa35nTm 
Ha Tpu eaeaponme OCHOBH131e HaTeropHH: 

1. CTynenHaToe H3meHeHHe TRIM: Hag noaraeHHH paaakunimx 3HaHein13 TFITH 
B pa6oTy BICHIOrIaTCH HeCH0.7113H0 artHraTeaeift. 

2. Apocceimposarme nonaHg Tonansa: H3MeHeHHe paexoga TonaHHa noepea-
eTHom apocceaHpylonnix HaanaHoH Half peryauportaHnem =mum o5opoTos 
lipmaL.HaTox HaCOCOB II T. A. 

3. ApoeceaHpoBaHHe ganraTegg: 
a) gamegennem oorgeit naornagn npoxognmx ow:Tamil cpopcyaog, 
6) namenegnem nnorgagn gpmamecgoro ceriegga conga, 
B) mmeneggem unorga,ta amxognoro cerreagg conga, 
r) coamecnimm gamenengem o6tieit nnorgagn npoxognmx cerrennii cbopcyriox 

II gpwrwrecgoro ce ,Tegga conga. 
Bce 3TH meTogm, HcHaloHaH HapHaHT C HamelleHHem naornagn HbixoaHoro 

ce ■TeHHH conaa, 6bian Herchrranm H oHa3aages nparogmamH B onpeneaemmx 
yeaoHHHx. B page gagraregeit HCII0Hb3y1OTCH ogHoHpemeHHo HecHoamto yno-
mymyTmx meronos apocceampoBaHHH. Hemeginni asHraTeab Me-163 Hmea gHe 
RaMep1i cropaHHH, 113 goTopmx 66amnaa morna HOrITH HenpepmBHo 113MeHFITE. 
wiry OT 100 go 15% maHcHmaaT,Hoil BeHIP111111x1. RTO gocTgranocb C nomorgmo 
Tpex rpynu e:popcynon, gagcgym H3 HoTopmx MIXEHO 6arJIo nepeHpurb npH He06- 
xogHmocTH H Haatgall H3 goTopmx nmena onpegegegmaii ggana3on namegeagg 
pacxoga [1,10]. 

PaneTnue nnuraTean c peryanpyemoii TBrOli 

AHAJIIITYPIECICOE IICCJIEAOBAIIHE 

HILT [13] n HeHoTopme apyrne ncczegoaaTema [2, 5, 11, 14] npoH3Hean 
pa3alignme HaReeTHeHHme aHaaH3m cxem paHenimx gsllraTeaefi c perynapyemoii 

Top n Rap0.11 [15] HecaeaoHaan Honpoe pa5oTm TOHJIIIBHISX Haeocoa 
aaa ggHraTeaeii e peryallpyemonTHrofa. BappepH Corp. [16] HeaasHo npegcTaBH-
JIII  HacTume HOJIHrleCTBeHHhIe pe3yabTaTm no aaHHOMy Honpocy. 
OnHaHo go CHX nop He noayHeHm oenomme ypasHenHa, oupeaeasnonwe Haan:Ten-
n:me napameTpm AsHraTe.ga. 

B HacToHnTem HecaeAoHaHHH npeacTaHaeH meTon onpegeaerma napameTpoH 
aincraTeaH npit paa.inpumx cnocooax gpoeceanportanaH. 

BHaHaae pacemaTrainaeTcH AsHraTenb, pa5crra1onniY3 Ha aulaHom artyxHom-
neareHTHom paHeTHom TOIIJIHBe npH n OCTOHHHOM HoxixfifigHeHTe C 00THOLIIeHHH 
gomnoneaTos paReTnoro Tonagaa. 3T0 anangnmecgoe mccgegoaagge MOIEHO 
Tamge HpHMeHHTb H.T111 0,71101COMII0HeHTHOTO TOIIJIHBa, TaH Halt B 3TOM cayHae 
COOTHOITieHHe KOMHOHeHTOB HBIIFIeTCH 4)Hiccuposamimm. 
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AaBaume rasa s Hamepe cropamm ph paHerHoro jkonraTeno ortpeAessarcs 

ypasHeimem 

Pk= At 
	 (1) 

rAe secosoia cotyiamstil pacxoA ronsitsa G MOHieT 6bITb Hartgen Ha COOTH011ieHHJI 

y iA tu. 	 (2) 

Cpmains cHopocrs snpmcmisaemoit )1CHAKOCTII U onpegessems no tDopmyse 

u-= Cd (2g —1-3A  )1/2 . 	 (3 ) yt 

CpeAmiii nepenaA itasseHlls Ha (Dopcyintax onpeAeaseTcs no ypasHomm 

Ap -= pi — p h . 

0603HarIHM 

a —4 2gCa1't (s2 lc.40.coc2), 

e = afi (xelcm 2 •cen), 

apt (ice21c.u4  • cen2). 

IloAcrasags ypasHemm (1) H (2) s ypasHeime (3), nogpmem HsaAparnoe 
ypaimenne 

G2 -}- e jw.G — Al6=0. 	 (4) 

Pemau ypasHeHHe (4) OTHOCHTOJILHO G, Haxomim 

G= Ai  {[(-ii.11  ) 2  ± Np  112  — 	, 	 (5) 

rge 

N = 
2p i  

P 	gp2Cayi  • 

B ra6s. 2 npeAcrasgeHit 3HarIeHHSI napamerpa p i / Np  xis paammamic o6trit-

BaTH 	TOHJIHB (Cd= 0,7). IloAcTassas sHartetiHe G s ypasname 
nonymm 	

Ph — 
2 Ai f r  ( A, 	Nd 1/2 Ai

t  1 

	
(6) 

A Pt  Np At L At 

B cnriae AsyxHomnoHeHrHoro TougHsa npH nepeMenuoM sitsgeintit seco-
soro HoscittimitHeirra COOTHODIeHHJI Homnoseirros k 1  ypasHeHHe (6) mower 6birs 

3anHcaHo B BHAla 

p h 	2 Ai. f 	( At, f) + 
IV  PI f 

2 	-1 1/2 	f 

p i , f 	Np, 	At 	L At 	 At 	' 

rAe pt
, f — ;wallet:me roptortero nepeg cDopcymtamH, A i , 1  — o6nian nnoutaAs npo-

xoAitspc ceqeitait cbopcytiox roptoRero, a Np ,i  — ,Titcno, Ha3msaemoe B ganialeit-
mem otoacrairroil roplogero», onpeAessercn Tax: 

41. f 

WpasnenHe (6) rpa(DimecHH upeAcrasseHo Ha clmr. 1 Ana passim Ix sHa-

ttemift HOHCTaHT ronaHsa. Jlerito BHAeTb, 'ITO malt npm Apocceomposamo Atm-

rarens arHomeHHe A t l A t  He ocraercs ILOCTOHHIMIM, TO Aassemie rasa B Hamepe 

Ta6nutia 2 

OToomenno Armadillo nepen giopeyonamo pi it ooncTawre Tonanoa Np  
Ana pa3JIHMEIAX Tonami I, 2) 

OICMCJIHTCJII, rOpiOnCe 
pi/Np, 

/cm2  

14nrn6oponarmax 	xpaermo 	Alm- HecammeTpdinmil AumeTnarnapand 8,72.103  
modao a3OTHail KIICJI0Ta Yraeodiopormoe ropiorme JP-X 8,72.103  

nutpaoun 9,63.103  
Bonnmii 92,5%-niaii pacToop OTHROBOPO 

cnupTa 7,66.103  
TMB-1,3-D 8,65.103  
MonomeTnadrapaarm 9,07.103  
Xaiinafin 8,86.103  
TMA 8,01-103  

Boximaft 90%-rmiii pacmop nepe- Hem:mummy:ma Anmentarnapaana 8,37.103  
Ram BoAopona Yraermaoponnoe ropiovee RP-1 8,23.103  

Pnapaano 8,86.103  
TMB-1,3-D 8,37.103  
Boaruati 92,5%-inail pacToop 3THROB0r0 

ennpra 7,66.103  

BoArmiii 90%-Rata poen:top nepe- BedtimeTorun:al AIIMOTFIJIPHApa3HH 8,93.103  
MICH BoAopoAa Yrnermaoponnoe rojnorme RP-1 9,07.103  

Pnapaaon 9,77.103  

elTop Amman 13,64.103  
Bormpon 7,31.103  
FRapanan 15,89.103  

IleTiapexonnes armTo. BeamanTpirmulii Anmentarnapaanu 8,65-103  
Yraermaopormoe ropiorme RP-1 8,23.103  
Pagpanni 7,80.103  
TMB-1,3-D 8,58.103  
MOHOmeTanrimpama 9,07.103  
X aiiAafin 8,79.103  
BoArmil 92,5%-Bata pacniop 3THROB0r0 

cnapra 7,45.103  

TpexcliTopncTra icaop HeCHMMeTp11,111121f1 glIMeTILIIPHApa3HH 9,98.103  
PnApaaan 	. 12,37.103  
Monomemarnapand 10,90.103  

IIRTINDTOplICTLeit 6poM Dinkpaann 10,48.103  

NP, f = 2 2 g13 Cdyf (k i +1)2  • 
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P t /Np , 
we/c.n2 

OnncanTenk, 	 Pomace 

YrneHogopogHoe ropioHee RP-1 

A MMxaH  

B0,3731,Iii 92, 5 % 	pacTriop aTHa0Horo 

CIIPIpTa 

l'HapaaHH 

Bogopog 

Xafigarna 

TMB-1, 3-D 

HennoteTplInillail ATIMOTHJIrippa3HH 

8,23.103  

7,10.103  

7,24.103 

 9,63-103 _ 

4,15.103 

 8,58.103 

 8,23.103 

 8,51.103  

KHcaopog 

1) Onpe,geneno no ailagenmim 11 no (17, 13], asnalcaelitnem B npeAnoaoacenHH, 'iTO B conoe 
pancTnOro amraTenn nmeeT MecTo xamnaccial paanoeecnoe acTenenne. 

2) IIIICH&MOBBITHBR HpacHaa ammaigaa B30THEM HacnoTa—cmecbaSOTHOfi EFICROTM H BOTb1-

pi:C(0101CH aaoTa C AABBROft WICH0HTOPB. YCJICBGB0p0Atible ropmaHe JP-2( H 	 FIBIDUCTCR  ropto-
MINH THila Repocinia. l'oplogee xaitilatin — cram, 60% (no Beep) HeclinfmeTpinalior0 AlletentnrHApa-
alum n 40% AnoTnnenTpliabinna. — flpum. pea. 

412 	 E. Komcmpyiztfau paKentribix Oran:me/tea Paxerimbie Oeurame.ait c perynupyemoil mama 	 413 

17po0o.raiceptue ma6.r. 

cropaHHH 6ygeer 1131VIOH5ITI,C11. 1'13meHemia 3Ha -HeRHii 	B k i  exaahmaloT 3Harill- 

TenbHo meHbmee Haxsume Ha AaHneune ra3a B xamepe cropaHHH, Hem HameHeHue 
OTHomenkia unoukageii A s /A i . 

Tara gEtnraTegH onpegegHeTea 113 C 00THOBIOHMSI 

rge xo3OHHHeHr THrH conga Kh paseHI): 

x-1 

Kh --= 
r  2,0  (  2  "vc-i. i 1/2 [ 	1-7-1 1/2 ( Pa 	Ph ) Aa 
L x-i 	t ) 	 Pk 	 Pk Pk At 

Tax xax amen:wane gaBgeHHii palpk 1113BROTCH Houma cDpuutHeft °Imo-
menHIT mum:gaga A t /A a, TO, caegortarenbao, H THra HupaameTest Hemmbim o6pa-
30M riepea 9TO oTHefueHlle 11BoakaTketi: 

( A t  A. 

F= 	Ai Ai 2 

DTO nonomeHHe Taxate OTHOCHTCH H ygenhHok vire P 1 . Ha cjutr. 2 Hpextexa-
Buell° 13.111151Hlle ApocceimposaHlia gsurarenE Ha ygeabripo Tary B nyczoTe. 

lipegeam gpoeceotHpoBaHHH mo6ore gallraTenx orpaHHHerm enegyienuum 
yeT10131111M14: 

1. BO3MCGRHOCTIA0 0Xnax:Aenmi. 

2. Pacuonaraemmm gaHaeHHem xemneHeifros Tonalma nepeg cloopcynxamu. 
3. OTpb1130M Horoxa ra3a OT CTOHOH B tonne. 
4. HeyeT0iNFIBOCTI=.10 Hportecca ropeHHH. 

1) 3gen p h  — metHaee gamerme.— 17 pax. pro. 

BO3MOBCHOCTb 01(11B/HAOHIT5 FIBBHOTCA HaH6ogee HaatHum 143 9TBX orpaHHHe-
H3tii, Tax xax c Hex 11pBX0,1A14TCH Hmerb ge.go Ho Beex cxemax gpoccenuposaHHH 
amtrareng, B TO Hpema x3K OCT9.71b111,40 cDawrophimoryr OH9.3}4BaTb HHHHHHe J11411IL 

B Hexorrophix cxemax. BeHHHHHa, Ha xeroppo MO1H110 Apocceallposam moriox 
pereHepaTHHHe exnaacgaembrizt gallraTeab, BBJIBeTCH 43yrnuweii yHegageHHH 
Hogorpesa °mum-maim:ger° RomneHeHra, B1,13B311110r0 ymeHbluenuem THT11. 3TOT 

3:toupee pacemoTpeH Jlepepom [21, HlITOM [131 ii gp. CexpigHLUI paexog Howie-
Heirra romuuta, Hgyukere gust exHaacgeHHH pereHepaTHHHo oxuaacgaembix paxer-
MAX gaHrazeneil c perynHpyemoil THrofx, Hagan. Hpll ymeHbuteHHH vim 6bicTpee, 
=tem xonitHecTso Telma, uepeganaemee 3romy RomnoHerrry. 3Ta 3agaga o6 °vita-
wgeHHH gpocceaupyemore gmrareag He HHaxerca HeupeogenHmoiln mexter 6hub 
pemeHa nyreM: 

1. YxygnieHHH ixapaxrepHcninat AaHrazeag (liameHeHnem Ho94414gHeirra 
COOTHOMOBBSI HOMIRMOHTOB TOIIJIHBa) Ha peaniMax gpocceanponarma, npHHogn-
mere x ymeHbuteruno Temneparypm ra3a 13 xamepe cropaHHH. 

2. HplimeHeHHH uneHoHnore ex.naatgerma, B HacrHoerH c nogagek xemno-
HeHra TOIIJIIIBB •Hepe3 ilopHe'rpo cTemiy. 

100 ZOO 300 400 500 600 700 
A i l Ai 

ID H r. 1. BaHgane gpocce.anpoHanna Ha oTHomemie gaagelmii. 

3. HpHmeHerma amportporumx maTepnagoe Ha0 -,HaponpoHmix nexpLumit 
lag conen H xamep cropaHHH. 

4. ripHmelleHHH oxnaacgauagere RomnoHeHra npu xpnrkulecx0M 117111 CBepx-

HpkintucKom gaHaeHapix. 
5. KoncTpyxpoitarffisi ,gBaraTe.ga Tan, HToobi OH pereHepannaHo oxnamgag -

ea rrpH magom 3HaHeHHH 'rand (magom pacxoge TO11.1114B3) C rrpHmeHeHHem 6aiinac- 
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300 	900 	.500 	600 	700 

Olir. 2. 3aRum1ocTB Bennglill.11 OTHOCHTOHLHOR ygenatioil TRIM 
OT icrapameTpos ApoccemapoBaHHH. 

Ilpennonomenvos; p h  = 0; x = 1,2; 13 = const. 

eTtposaHHH TOIIIIHBa HerwepegeTeeHHo Ha Hxog B • opcymcn HpH 6OBTAIIIIX 3113qe- 

MIA% THT11. 

Bee 3TH pemeHHH geamoT aeHraTeab 6o:tee THHieJILIM II CBOHCHIAM. HODTOMy 

Heo6xogHmo Haxogirrb orrrHmaasHoe penTeHHe meayly Bean -mime& cTerieHH gpoe-
ceaRporsarma H yeaoameHHem HOHCTpylilkEtH. 

PE3Y.TILTATbI DRCIIEPHMEHTOB 

B aupene 1.954 r. NARTS Haqaaa pa6orry Ito HecaegoeaHrao pea:Ill -alma meTo-
A0B 113MelleHITH 1.11114 BMAISOCTHIAX paHeTHLrx AeHraTeneri. B II0CnegyiorRlle roam 
6b1J111 HecaeaoHanbi TpH eaegylonwx meToga apoceenuposaHHH paHeTHLa ABEL-
raTeaeii: 

1. ApoeceanportartHe 'Tyrol HameueHHH rum:Harm HpriTHriecaoro ce'ieuun 
eonaa. 
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2. ApocceamposaHne Hyrem H3meHeakin o6nokeii HuontagH upoxogmax coee-
HHII 	OopeyHoH. 

3. poccealipoBume upn nomouuf Hom6HuarkHn 31.11% grtyx merogos. 
Bee alicuepHmeinu 6Eum nposegerna Ha HpHeuoco6uermoil AnH DTOff Henn 

Hamepe yerapeemero paHerHoro geHrareaH 38ALDW clallpmm «Aapouzer». 

euzameau 

1-leper:di Hecuegyemmii merog upoceenHporiamui geHrarenH upegeraenHa 
co6oi HameHeHHe THrH Hyrem ymermnaernm numgaHH HpHrHnecHoro ceneHHH 
conna c nomonkmo urnm. HeMuax B HanaHe 40-x roues npHmeHman aTOT merog 

(1) II r. 5. PaHeTala genraTeaL e THroii, peryanpyemort nyrem n3meaenna 
cymmapHoil MI01:1-0,411 npoxolnimx ceHermil d:popcynoH, raanormeHamil B NOTS. 

I — nogBoA OKHCJIHITIIFI; 2 — OTBOA 01(11C3111TeRFI; 3 — uogBoA milmiocnt B rBJ{paBIIx- 
gemxHa npilsoA; 4 — OTBOA ropicriero; 5 — uCABoA roptogero. 

B cHapHge IIImerrepuHar, B Horopom 6m.n yeraHouneH gsurareal. c perynHpyemoti 
THrott BMW-109-558 [10]. 3TOT geHrareab gpoeceaHposaaca c Homonuao geyx 
ITTIOCHH% CTB0p01{, BABHCHBIIIHXCH eHyrps coma. 

B NARTS 6Eano peuieHo cHanaaa Hp0143BORHTB HBMeHeHIIe THrHuHurareag 
Hyrem BBegernui B COHRO cHmmerpHnHoro DITI3p51 (Hraril). Ha (1)111% 3 noxa3aa 
upogonantaii pa3pe3 ogHoro 133 gpoccealipyemhilc geHraTeuefi, uponaejuaero Herm-
T arum. 

B gsHraTene c perynupyemoil THroil gasz H3meneHHH o6meil unorgagH npo-
xogamx ceneHHA cDopeyHox upHmemuicH nom:unfold:1 3oHorHHH, nepeupbn3amaHH 
pHA oreeperuft dkopeyHoH. 3TOT ABHraTORI, noHa3aH Ha OHr. 4. NOTS Taxwe 

uocrponna H Hcrimaxa geHrarens, gpoceenHpyembik c HOMOmbIO HameHeHHH 
06u:wit rracakagH npoxomnix ceneHmit cpopeyHoH. NOTS nplimemaaa gilmaHHpHne-
CH11171 Roam:co:log HaanaH, Hozopuil noxa3aH Ha (1)Hr. 5 [3, 4]. 

3TH upHeucle06neHHH gJlfi gpoceeunpoaaana HuHrareasx ripx nomorqn H3me-
Hemem HRH HpfnunecHoro ceneHHH cou.na, HRH o6aeil nacquagn upoxoJHLIx eerie- 

cDopeyHoH 61111H CHOM6HHHp0BaHLI npn CO3g3H11H gmaraTemi, Rampart mor 611 
coxpaaHrb upH upoecenHposaHHH OTHOCHTBRBHO HOCTOHHHOB gaeneaHe ra3a 
B Hamepe eropaHHH. ABlirareas 6ma cupoewmponaH TaHnm o6pa3om, 'ITO upH 
HpocceuHpouaHnn riapamerp ocraeamica HOCTOHHEILIM B 6onmuom gHana- 
27 3axas IS 23 
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3oHe H3meHeHHH THru. Ha (l)Hr. 6 nona3an pa3pe3 ABllraTens' onongaTenbnoro 
napnanTa, noropmf4 6hin H3roTonJIeH H TICTILIT3B. Hamenenne II nonnepanmanne 

21 
CD H r. 6. Paxerma giarareab c THFO1I, perymapyemoft Tiros B3me33eaBB o6rgeii tram -gam:I 

npoxogRux ceaemiii 'popcyncncH unoukagH RpnrugecKoro ce=lerma coriaa. 
Tonanno — mura6mpOsaammam xpacmam summukam aaormam miscno7a ammnam; peremepaTnamoe 

oxnammemme. 
1 — nomnog oxnagirream x mrme; 2 — sxog pa6omero Tetra, maxogfameroca nog masnemaem, 

ympanmmiorgero nonolmemmem ApoccemipyloigHx opramon; 3 — norm/atm npmaoma apocceampyionolx 
°prams; 4 — snixosome ornepomme oxaamli7enm; 5 — nogsom ropionero; 6 — (Dopcylaca ommcm47eam; 
7 — urrymep aamepa masnemmm nepeg 4lopcymmoit ommcmwream; 8 — cDopcymma ropiomero; 9 — BBIXOB 
oxnasgrream ma py6aman; 10 -- mamepa cropammm; 11 — nrrymep aamepa gamma/Fr raaa s mamepe 
cropamam; 12 — mpymaimsr gam soanpankemma sonoramma H swam; 13 — tolansap npmsOna, ympan-
nmorgero nosomemmem apocceanyioromx opramoB; 14 — OTBOg oxnammream wralg; 15 — nrrygep 
aamepa manaemma nepem cpopcymicolt roplomero; 16 — 80310THIM, mpoccenmpyiorgnit cl)opcynum; 17 — 
uogBoA otcHcasream; 18 — OTBOB oxnaggream; 19 — num, menunorgam nacamagn xpmramecmoro cememma 
couaa; 20 — cimpanbame mamanm, cayman:me gam oxaammemmm mameps1 cropamr4m; 21 — noAnoxt 

onnammTeam B pyBanamy. 

menaemoit Heximllam 'MTH BblI1OHEIFIBTCH HocpegcTHom yupaezmorgero rHgpogaa-
neroaH, geficTaporgero Ha HopmeHb upHHoga gpoccenuppommx opraHoe. 

Xapaxmepuonunu 

TpH gutraTenH C perynupyemoil Tarog, Hpomegiane HcHmTaHHH, pa6oTaall 
Ha Touanse HarH6HposaHHast KpacnaR gmmargaH a3oTHaH itHcaoTa (14% N 204)+ 

ammitax. Asnrarrenli, B noTopmx Hamann:meb an6o naorRans npnTntlecnoro 
ceriennn contra, 2n6o o6maH unonTain, npoxonnum cerlennil cDopcynon, oxnancga-
ancl, Bondi. TpeTnii gsnraTenb (c HOCTOBHHIAM gartaeaHem ra3a B Hamepe cropa-
HHH) Hmea pereHepaTH3Hoe oxnamgeHne. Hrna oxaaHtganaci, oxlicaHTe.11em, 
xamepa — ropxemm. Taxoe oxxiamgeme 6rAno HpegycmoTpeHo HoTomy, 'ITO 

gepea py6ataxy nepnonaganbuoro nrinraTenn ejnapmm «A.apogaceT» Heab3H 6mno 
Hponycxam HIICHoTy. 

Ha cluir. 7 upegcTameHo HMIS:MHO gpocceallposaHHH axcHepHmenTaabHmx 
AsHraTeaeil Ha Henw-mHy gaeneHHH raga B xamepe cropaHHH p h ipZ. Jlerxo en gem, 
'ITO gym carfaH grortraTenH c 113meHermem oftgeift HnorgagH Hpoxogamx ce4eHllii 
cflopcyHox gameHHe ra3a B xamepe croparma HanHeTcH aHHer[Hoil cloymoweil THrH; 
PTO HoaomeHHe 6mno Hpegcxa3aHo B pa6oTe [16]. 

Aasnenile rasa B namepe cropami nanraTenn c nepemeanoti naorganiao 
npliTnyiecnoro co-gen-ma contra Bo3pocno Ha 80% no cpameamo c gm:Lawmen 
rasa npn mancnmanbnoi Tare; 3TO nonomenne 6}ano Taxate npeAcKaaano 3apasee. 

B nepnonagansnoli cepnn OTILITOB c namepoil ganrareaff, B noTopoft 113me- 
ligalICL 'tax Hnorgagb xpHTmecitoro cenerum couaa, Tax H o6rnan nnornajSb 
npoxonma cerieffaii (1)opcyaon, ;Taanenne rasa B namepe cropainta ao3pocno 

cD H r. 7. BIIHHBBe Apocce.inapoBauBB }la ;las- 
nemde raaa B icamepe cropamm pa3aBgaux 
THHOS palterBau BBEraTezeil c peryinapyemorr 

. 
PHom  = 815 no. 

1 — namenemne o6mkeft lino/gaga mposommux ce-
memmt cliopcymom; 2 — Hamemenme oftgelk naormagH 
nposommmx cemeHmll (1)opcymom H nnolgagm mpanrie-
cmoro cemernim contra; 3 — mamemeHae mpuramecmoro 

cemeaxm comm. 
0 — TOmmm, OTHOCHIBIIBCFI a mamememno nao-

mum mpx7Hmecmoro cememam contra (npacmam gumm-
imam aaomaa xmcmoxa ammmam); 38 —.mamememme 
oftmelt nnoimanH cpopcymox (npacHaa gusungam 
3307mam mncaora ammmax); ❑ — mameHemme =o-
rgasm xplormseckcoro cememmm conaa H abget 
igami cDopcymox Ocpacmam mumfmgam aawrmam HNC-
noTa ammmam), oxnammemHe pereaepamBHoe; 

— mamememne naonlagH mpnrnmecicoro cesemEm 
contra H o5Igeft nnoutagm cpopcymox (nepemacs mono- 

poma yraesogopognoe roposee JP-5). 

Ha 38% Bo scam gHana3oHe HameneHHH TATII. HanmgHe aToro Bo3pacTaH-Ha JSaBne-
HIIH  rnasHmm 06pa3om Heco6mogermem HOCTOFIHCTBB OTHOLLIOHHB 
A t lA t  so spemH gpoccemapos aHHH. IlpH HcusrraHHHx 6w -fee no3gHeri xoncTpyxHHH 
pe3yasTaTm 6maH Hecxonbxo 37.33nulleam. 

BIIHBITHe gpocceallposamhi Ha ygeabH3Ti0 Tiny gaHraTenst rmta3aHo Ha 
elmar. 8. OTgeabHme HcumTamime gmaraTeaH monmo 6mno ,i_cpoccemaposam B cae-
gyloakHx gilana3oHax: 

1. HameHeHHem xpllTmiecxoro celeHHH coHna (oT 100 go 15%). 
2. HameHenHem 06igeg muomagn Hpoxogmax cogernail cl)opcyHox (oT 100 

no 21%). 
3. OgHoepemeamilm 

go 12%). 	
HameHermem o6oux pia3arnimx HapameTpoe (oT 100 

YgensHaH THra HpH ymeHbuteHnn unorgagH xpIITHriecuoro ce‘ieHHH couna 
paReTHoro ABnra'reasi Baaxiaae aecitoamco Bo3paczana (Ha 5%) 3c:few-rime Ho3pa-
CTaHH3 gaBaenza ra3a B Kamepe cropaHHH, a 3aTem Haviaaa nagaTE. BeJlegeTB1313 
ymeHrAneHHH x03dAHHHeHTa THrH conna Kh 3a cIeT H3meHeHHH oTHomeHHH 
Haolikageil A a l A t . 

HpH ymellbmeanu 06115ali Haoukagn Hpoxogumx enema/.  (DopcyHox y;_keab-
HaH THra Taxxte Hecxonmo ysealirmaacL (4,5%), ogHaxo PTO BBHHOCI, °nag-
cT3Hem ilpil6amiceHiu1 Ito343cDagileirra cOOTHOBleHIESI ICOMTIOHBEITOB TOTLIIHB a k1 
K onTumanbuomy 3HaxieHrao. Ha ATOM geHraTe.ne HpH gam:men -mem JgpoccenHpOBa-
HHU  THra 6TacTpo nagana. Taxoe ObleTpoe Hageaue ygeasHoit THrm 

27* 
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0,6 
0 	0,1 	0,2 	0,3 	0,4 	0,5 	0,6 	47 	0,8 	0,9 	1,0 

FIF* 

(1)a r. 10. &infirm Tana cbopcylinn Ha xapaRTepucTracy parleTaux )(BaraTe- 
JIefi 	naaenenaa Hamann upoxoinmix cegeunii cloopcyHox a HpuTiplecrioro 

ceqeana comm. 
P Hom  = 815 7C2; TOLUMBO — apaeliaa Wa1727171;211 asoman nucnoTa — 14% 

arammax; 1,5 < 5, 	3,0. 
Hpnaaa 1 (A) — perynupyeman anuarocnTriaaa Eloopcymia c papannenbnumx 
crpynani 0:031,12aTeab oxna)anaeann nono2); apnaan 2 (0) — perynopTemag amoro- 
c-rpyttnan cpopcyluca c OCaM011ep222112101aZMICCF12 cipyxxx (perenepanumo oxnannkae- 

alma paliraTenb). 

420 	 E. Ifortempyrztfuu paxemnbax Oauzame.aeti 

o6ycnomeno gayma (1)anTopamn: ymensmennem Ho4(nimenTa Tarn couaa (Kh) 
YI yxyArneHnem HviecTaa cropanna. 

Hpn ApeccenHpoBaHun gmirarena IIO TpeTsemy THILy N:cenBuan Tara Tome 
enagane HecHoabHo ao3pacTana (5%) II Him AanE.Heilmem gpoccennposanfin naHa- 
aa. B oapacTaime yHe.nbnoil Tarn 3Toro groraTena Tannie H11313010 npn6anatennem 
HoacloclualnenTa COOTHOIlleHIIII KOMII0HelITOB TOItalfBa R onTrnmalthHomy 3Ha'Ienrno. 

ygeabnoli Tarn B BTOM carme nmeao mecTo 6aaroHapa nepepacninpe- 
Hum ra3a B came (nameHemno oTHornesna nnotnageft A al A t); B AanbHeihnem 

CD a r. 8. 8BcHepnmenTaammie pe3y.awrana EccneHoBannn paannaaanc meTon os 
HpoccengpoBanna. 

P nom  = 815 na; T011711120 — XpaCHaF1 numnigan aaoman nncnoTa — 14% 
N 2 0, + ammaax. 

1 — xamenexue oargea nnowanm npoaogubix ceneantt d)opcynox x nnotaaax xprntae- 
caoro ceaenun canna; 2 — xamenexne nnonaanx xpraTnRecnoro ceaeman conga; 3 — xs- 

3stexemae nnomaax trpoxonnmx cesenxil (Dopcynon. 
0 — xamenenue nnonlanx xpaTnaecnoro ceaeuxa contra 	= 1,5); A — xamexexne 

ofir(ett nnoranton apOICOaliblIC CerleHHa cDopcynon (11, = 1,5); 0 — xamenenne unman)] 
npwranecaoro ceaexxx conga a o6nke2 nnontanx npoxonarax ceaemati cbopcyrron 

(1,5 k, 3,0), oxnamgenne perenepaxmaxoe. 

1,2 

1,0 – 

0, 

0, 7  

04
0  

as 
0 	01 	02 	03 	0,4 	05 	0,6 	 1,0 

F I F * 

(l) H r. 9. Bannane Tana (Dopcyunn Ha xapanTepucTuRy paneTnoro grinraTenn 
Hpu nameneHnn Hamann xpnTnnecnoro ceneHun contra. 

TM:1MM — xpacEan mananman asoman ancnoTa — 14% N 2 04 ±abianaax. 

Rpm:ma 1 (0)—amorocrpylluan opcymm. c napannenbiammx c'rpTamx (ph= 52,7±3,5 (ono); P ROM 	815 na ;  

KPHBag 	(A) — mnorocTpythian cDopcyxna c aaymn na °any nepecexamlumEen 
c'rpyiamx (p 5  = 43,2 ± 2,5 ama) . 

xapaHTep nagenna yHenTramii Tarn ycnoagnaeTca AononnnTenbHo aa c=ieT n3me-
Henna no4clannHenTa cOOTHODIeHna nomnoHenTOB 

Kottcmpymicuu Oopcy nom 

B.nnnnne xapaHTepncTnn cDopcynox nccaegosanocb Halt na gBararene C name-
nennem nnonkagn HpIrrinecHoro cerlenna Gonna, an a Ha ABuraTente c coHmecr-
amyl n3menennem o6rgefi naornagn npoxoHumx celerfaii (Dopcynon n Ham:na) "( Hpn-
TinecHoro cerium's{ comsa. 

Ha cDnr. 9 noHasanm namenenna ygenbnoii Tara paHernoro A•nraTenH B Bann-
climocrrn OT n3meneuna nnorgagn HpannecHoro cerienna conna npn npumenennn 
cnyiknoft cDopcyrum c napanneasammn cTpyamu ann cTpylinoil cDopcynxn C Hay-
ma Ha oHny nepecenaiornammca crpyamn 1). cDopcylatam nocneAnero Tuna COOTBOT-

cTayeT caa5o 113MOHRIOlga.FICH Hplusaa ygeabHoil Tara BO mem gnana3one gpocce-
Hap OB ann.H. 

Y paneTnoro gsnraTenn C ognompemennum mmenennem o6rnett naonkagn 
nposommx ceriennii opcyHon a HprrnmecHoro cagenna conga perynnpyemaa 

1) Tan el)opcyaitn, B noTopoil itanque 	cTpyn onnoro Homnonewra Erepecemnorcn 
c oAnoit myeil BToporo nounonenTa.— Hpui,c. pea. 
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(Tpopcymta c «camonepecexalossimHcRa 1) cTpyRmH pa6oraer apline, tieM peryan- 
pyemaa cDopcylixa C napanaeaaHarmn crpyRmH. Pamague ygeasmax THr palter- 
MIX antra:read"( C 3THMH gayma THHHMH cDopcynox upegcTaaaeao Ha cluir. 10. 

Ten.gonepeeama 

Brilure yxammaaocs, sTo oxaamgeHne gaHrareaR ups gpocceaHpoaalisH, 
T. e. npli ymenarneHHH cexylisHoro pacxoga TOIIJIBBa, CTaHOMITCH gocrarosHo 
caoamoii npo6.nemolt. IlpH ncuarrammx pereneparHaHo oxaalicgaemoro palter-
Horo galirareaR, y Koroporo upoacxosHao ogHoapemeHHoe Hameaeane o6skeil 

2,0 

1,8 

0,3 	0,4 	0,5 	0,6' 	0,7 	0,8 	0,9 
F/F * 

n7r. 11. 143meaerme yjternsatax Tennosaix 110TOKOB gas pereaepamsao 
oxnassgaosix pasemax ssBraTenefi ups smmesesas ofteti naolikags upo- 

xossmx cegeasii cDopcysoB II unorgags sprravecicoro ce.lesss comm. 
PROM = 815 xe; TOII718B0 — xpacmag AMMHB=aa 0.30THall xlicnoTa. — 14% 

aleatax; 1,5,5 h i 	3,0. 
0 RIM ornaagganacb cacHcawrenem; p xamepa croparnafi oxnancganaCa ropxraffm; 

❑ comic) osnaHmanoch ropiomoz. 

liaorsagH upox °Amax ceseamii cDopcynox H olikags apHTHsecxoro ceseHHR Gonna, 
1171H nposegems li3mepeHHR cpegazx ygeammix Tenaoamx HOTOKOB B Hrae, 

Ramapo cropaHHR H come. Pe3yabraris 3amepos upescrameHis B 6e3pa3mepHom 
Bilge na rbur. 11. arca paxerlibrit gaHrarear, Hmea Haliarnapo xapaRrepHcrHxy 
npH 3HaseHHH Torres, panHoM upHmepHo 55% OT maxcsmaaaHoro. Temneparypa 
rasa B Kamepe cropaHHR 6wia HaH6oar,nreit B671H3H novo peatsma pa6orm, 1103T0- 
My Ha aTOM peamme ygeammill Tenaonofi ROTOR yaealissacR, HecmorpR Ha ymeHr, 
uremia cexyagnoro pacxoga rasa (6oaee HH3KHri Koa)aDHHHeHT TeunoorgasH). 
HageHme ygear,Horo Tenaosoro noroxa npli erne 6onee HH3KOM 3HageHHH TUTU 
o5ycaosaeHo mammal o6pa3oM ymeHaureHHem cexylisHoro pacxoga ram, a Tame 
nommenHem TemnepaTypar rasa B xamepe cropaHHR (npH ygaaeHHH OT pacser-
Horo cooTHomenHR KOMHOHOHTOB TOHJIH138.). CpegHRR remneparypa KOMHOHOHTOB, 
ecTeCTBeHHo, 3HasHreasHo Boapacraer, HO OCT3OTCH B gonycrlimmx upegeaax. 

1) B opcyuiax aroro Tiara ASS srmiero pummel:las crpys somuorteaTa Tonnasa 
rrepecexasyrcH co upysims nom ace somnoseEria.— Hpux. pea. 

Pasemnaiii ocuzame.ab c pezy.aupyeatoii 
pa6onzatoufurt na Nootnouelinzax 

nepeiuca tw8opo0a 	yeAecoOopothwe eoplomee JP-5 

OCHOBLIBBHCb Ha pe3yasTaTax pa6or, Roropme 61,1.11H uportegems Ha pawn-
Hom gaHraTeae, pa6oTaIoneM Ha TonaHae HarH6HposaHHas xpacHaR swan as 
a3oTHaR KHCHOTa ammmax, caoHCTpyHpoBaH ABHrareas, pa6oraionilift Ha 
Totonne nepexHcr. aogopoga yraesogoposHoe roposee JP-5, RoTopalii goasteu 
HMeTb aysinne xapaxTepHcrintH (nocToRHHoe gamenue rasa B xamepe cropaHHH). 
Pa3pea aroro gaHraTeaR npeacTaBaeH Ha ifialr. 12. YgeabnaR TRra yita3aHHoro 
pcinuaTensi upHaegeHa Ha 4lBr. 13. 3TOT HaHraTeaL aurogHo OTJIH'IaeTCH OT ApY-
rsx TOM, 'iTO B nrapoxom gsana3oHe Tares ero ygeasHaR TRra alumn' mano 
(Bo3pacraHne Ha 4%) H gaBaeHHe rasa B xamepe cropaHHR Bo3pacraeT caa6ee, 
sem B paccmorpemmix paHee gaRrareasix (Bo3pacraHHe Ha 18%). Ilps canna 
HI:13BH% 3Haseisix THrs ganrareas pa5oTaa TOHBRO Ha nepemicH BOA0P0113, 

H 3TH TOrIKH HO Hosaaaras Ha (1)Hrype. 
He6oaLrHoe Bo3pacTasHe gaanenuR ran B xamepe cropaHHR o6ycaoaaeHo 

OTHOCHTOHLHO He60.TIMIIHM nalislimem H3MOHOBTEH COOTHOMOHHH HOMHOHOHTOB 

Tounssa. He6oasmoe yaeafisealie ygeaLnoti TRrH Hp0HCX0i1HT Has BcseAcTsHe 
BoapacTaHas gaBseHHH rasa B xamepe, Tax H acaescraHe yaeaHseHHH xapalire-
pHcrssecxoft /1.1111H& (L *). 

By0yupte Korecmppequu 

Ha 6a3e uposeaaHHoti axcuepHmenTaaLHoft pa6oT& 611RHuportegems npegaa-
psreamme KOHCTpyKTHBHESO pa3pa6oran, geamo xoropmx HBAHROCI. 060CHOBB-

HHe npegaostamil Ana HaroromerceR geficrayrorsero paxerHoro gaHrareaR c pery-
aspyemoft THroft, Hmeannero HOCTOHHHOO gasseHHe ra3a B samepe cropaHHR. 

Ha c'pnr. 14 upeacTaBaeHa cxema Taxoro gaHraTeaR, Koropia, ognaxo, err e 
He H3r OT °HAM. 

Pa3JHVIHMMH 1:10,11pHX111113MH H HpaBHTOJILCTBOHHEIMH yspesagensgmH 61sao 
paccmorrpeno mHoro spyrux BapHaRTOB H Hossix npoexToa. Halipsmep, paccmaT-
pkthanacb Kom6HHa1;lia paxeTHoro ganrareaR c peryaHpyemoft viral C Haasrpo-
IIIIrleCK11 pa5oraionli/m HeHrparthifum TOHOM (mmlpeM). 

3ARJ110 11EHHE 

Paxeumuli galiraTeas C ogHoapemeHaism HameHeHHem o6scert naorgagH upo-
xognhix ca.:wank ()lopcyHox H naorsagH xplinusecaoro cesesaur conaa RannercH 
OHHHCTBOHHIIM 113 sHcaa paccmorpeHaux gartrareadi C peryaHpyemoli THrOH, 

xaropslit Ha pelimmax gpocceaHpoBaHHR Hmeer HOCTOHHHOO gaaaeHHe rasa B xame-
pe cropaHHR. TOHLRO Ha ATOM HBmraTeae B03MOHSHO HOJITHITb BrAcoHylo yAesb- 
Hp° THry B 6oarronom gllana3oHe HameHeHuR ram upH armoccTpepEux ycaoaHRx 
Ha ypoane mopR. B ycaomuur Baxyyma ygeabliaR Tara upH gpocceaHpoBaHHH 
ao3pacTaer. 

MOH(HO Taxate upoli3BogHTL gpocceartpoaaaHe B 6oaarslix upegenax H gpy-
ritx THHOB paxeTnmx gaHraTeaeil C peryaHpyemoil THroit. OgHaxo H3meHeEnie gas-
EeBlifi ra3a B xamepe cropaHHR HBRHOTCH 0 -yawn:tea-Hum orpaHarseHHem Ana 111)1[-  
1%1w:tam DTHX HsHraTeseil. 

B paReTHom gasrareae c H3meHenHem naoska)s spHrircrecsoro enema contra 
gaR o6ecneseHHR upHemaemoro gHana3oHa gpocceanponawas Heo6xosHmo umera 
arleoxoe gaBaerme nepeg cDopcyaxamH, lIpHBOAHT x yaeaHseinno Baca Hoff-
crpyrupm. 3T0 cupaaegaHao KBK B ycaoamix Baxyyma, Tax H B almocclieplibix 
yCH0131131X Ha yposHe mopa. B yeROBIEIRX meamaaHerHoro upocrpaHma 3Ta 3aga-
sa Hecaoamto o6aersaercH Tem, 'ITO moamo HpHmeHlrrs gsHrarrent., y suroporo 
maHcHmasEHoe 3HageHne TH17 6yger upli HH3KOM gaaneHHH rasa B xamepe cro-
paHHR. 
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el a r. 12. Panenamii genraTens c Taroll, perynnpyemon nyTea n3meriennn ofteii 
nnonkaan npoxonntax cemennil 4,opcynon n unotnans npirrInecnoro cecenna conna. 
Patten:tuft )1BRraTenb c perynispyemott viral (NARTS), xmeloatHil Tery 1135 — 225 so. 

,r(sxraTens noitasail B nonontetum, coma Tiara panHa 1135 7{3. 
TOLUIFIBO — nepexlics so,rtopo,qa yrneno,ttopo,rtHoe roptasee JR-5; oxnaticAerme Bortoft. 

— 30.TIOTHHIC; 2 - (I)opcymta oxxcaxrensi; 3 - lima; 4 - noputexa crpxs01/a ApoccenwP7 10- am' opraHoB; 6 - 6nox saTaimaaTopa; 6 - Epopcyakta ropionero. 
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a- — a 	a 	

/ 
P. /P: 
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09 	 i 	1  , 0  
0,1 1 	0,2 	0,3 	0, 4 	0,5 	08 	0, 7 	0,8 	0,9 	1,0 

Pi F * 
CD II r. 13. XapanTepnclunn paneTrioro nnuraTenn c namenennem othgeli unotqap,u 

npoxognmx ce,Tenun cloopcynon n nnorRann nimunriecnoro ceaennn contra. 
Priem = 1135 ca; 1mm/2o - nepelmcb rogopo,ga ± yrneutpAopogrioa ropicrue 1R-5; 

4,2 ...., ki.. 5,7. 
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426 	 E. Koricmpynuuu panemnbtx aeueameneil 

IlageHHe ygeabHoil Tara paHentmx gmtraTegeft Ha yposHe mopx Hpa tame-
HeHTZO1 TO2113E0 o5rgeii HaogkagH Hpoxograsx ceneHHA itoopcyHoH 1103BOaf1eT nplume-
Ham 311 gmtraTenH TOJIMCO B ycno3HHx ROCM1PleCHOTO HpocTpaHcrina. B Baxyyme 
8TOT gmaraTenb 6yger 11MeTT3 TeoperHHecHH IlOCTOFIHHOe 3Harterme ygeHLHoil Tara, 
ogitatto scaegcmne ymenstaeHHH gameHHH rasa B Hamepe cropaHHH nonHoTa 
ropeHHH, BO3M0MHO, 6y7113T ymenbraamcg. 

Hpo6.gema oxnaatgeHHH ogrataxorto caoatHag.ng scex THROB gpocceffHpoBaHHH 
gintraTeneti. 3Ta Hpo6Hema /dottier 6mrs peraefta Hpfflurruem Haggencankett Hon-
crpyHrtHH. 
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nepexomble npoi4eccbi npm 3anyace 

paKembix AeHraTeriek PCI6OTCHO11PIX 

Ha camoBocnnameHglou4emc9 

AByXKOM110HeHTHOM Ton/11113e 

jaw. Hemepcott 

B pa6oxe npimeneim aimunrimecnoe ouncanne nepexonmix nponeccou upa 3anycne 
rie6onaumx nuumociimix paiienimx imnraTenen upnnorryineminynponiemmii inukenn counioc-
rinamenenna nnyncomnormirrnoro canionocnnamemnonierocii Tonanna. Bansume paanimmax 
rtapameTpon na nepexoterali uponecc B nunraiene saipaneno B mine rpa(jumecniax samicn- • 
mocTera, upencTannenimix s 6eapaarsepaoM Bane; mianormnio impancena a miummaniman 
Benimmia minyniza, nonygaemoro Ha miuyascnom paRemom unnraTene. 

Hpiniegemi peaynwrami ncimrramni panennax nimraTeneii c Tarok 2,3 a 23 as; ncirbrramin 
11p0BOBIdalleb B na6opaxopmi 4erpans <rontcoH Panto Byntkpapica. Cpainantaarrca pe3yasTana 
Teopeimiecicnx a menepiimewraniabix necnegonamn. lImmonsacsi Talcum iiamisie no sanem-
HOCTII pa6ons, kmoronpanumn aarrycnam Si neumunie yAeumioii num P i  iimuynamioro 
panemoro niniraTensi, p8.60TalOraer0 B yCJIOBIDIX misicoro nannemin onpymaioniefi cpeHm 
(oHono 1 JAM pm. cm.). 

Peayabiarm Hemel:mum:mg irepexonmax uponeccon npa narrycne HatalSOCTHIIX panex-
imix HEHrarenert, pa6oTmormix as canionocunamemnomencx nnyncomuonewrimm Tounnne, 
pacupocrpaaeaH TBIVE8 as paten:me niniraTenn Tsepgoro TOMIEEBB, C TeM RT06131 nponecin 
cpaseenne meniuy main paiceimaiin gunraTennem. 

LOBO3HAllEHIDIJ 

a - Hoaclximmueur HponoptcHonagLHocTH B yparmeHHH pacxoga MIAMI% NOM110- 

HCHTOB ToInHBa 'lepe3 cDopcyruty HnM B ypasHerant cHopocTH ropeHHH 
3apHga Teepgoro TOIIallBa; 

13 - HoscptentHeHT uponopHrtoHa.inaocTH B ypaHHeHHH pacxoga HpogyHTos cro-
param Hepe3 cormo; 

X - OTHOMeafle yge.mumx TennoemHocTeii Hpo):kyHTos crepanaal); 
- ygent,Hmik sec Holgitoro HnH TeepAoro TOII7111B3, 7ta/.0; 

G - sec TOIIJIHBa, liCII0j11.30BaHHOr0 B TeHeHHe Bpemean t 10THOCFITCH K ypati- 
HertHAm (6)-(9), (14)x, na; 

Oi  - Becosoil pacxog Tognmaa B KaMepy cropaHHH, nelcen; 

at- BecoHoit pacxog upogyHToH cropanna 113 Hamepm cropamin, Nalcex; 

- BecoHort pacxog TOM111Ba Hp?' yoTaHorannaemcH Hpogecce pa6orm, nolcen; 
A i- Haosagt, HpoxogHoro ceHeHHH cDopcyHoH, .0; 

 

Ab- Haontagt, HosepxnocrH ropeHHH, at 2 ; 
A i- Haw-Hags HpwritHecHoro certeuxut couna, at 2 ; 

lit -  HoaclocintrtHem pacxoga cDopcyHHH; 
g - ycHdpeHrte canbI TfalfeCTII, atIcen2 ; 
p - nannenne rasa B Hamepe cropaHHH, nelcm 2 ; 
pi - garineHme Hogarm ICOMII0HeHTOB TOLUI11B3 7  N2lem 2 ; 
p h- HOMHHaabH00 gasnemae ra3a B Hamepe cropaHHH, xelam, 2 ; 
Vh- o6sem Hamepm cropaHHH, at 3 ; 

HpHaegeHHaH gaHHa Hamepm cropaHHH, at; 

1) Cm. caocxy Ha cap. 364. 
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428 	 E. Koncinpyuquit pauenueux aeuzantenert 

R — ra3osan HOCTOHHHDH upogynTos cropallug, nexInz• °K; 
Th— TemnepaTypa upogymos cropanun, °K; 
N i— 6e3pasmepmaii napameTp, nponopunonansmaii spemenn; 
NG— 6eapaamer11sdi napameTp, nponopunonansnsni secy Tonansa; 
P — HO1HHHDRLHDR mra; 
/3 1— ygensnan Tara npn pa6oTe gsnraTenn Ha yposne mopn; 
n 	noxaaaTeas cTenenn B ypanuentha CHOpOCTH ropernm Tsepgoro TOILIIHBD. 

BBEIIEHHE 

Hpu ynpannennn nononceunem Hocminecxoro xopa6an B npocTpancTse cne-
Ayer yrinTsisaTs so3mynkaionkne cinna, H1HOTOIRHe gOBORbH0 nmponnii cnexTp. 
Hexuropme 113 Dna BOamyakaionvix CHR moryr 61.1Tb 6ORTAIHMH HO Bern:1 .4E111e, 

HO HOpOTKHMH no npemenn B03)0WICTBITH. OAHDKO 6onsman rfaCTI, DTHX CHR xapar-z-
TepinyeTcH ne6onsmoii semplknoff npn gR11TORT3HOM spemenu geficTsnx. Mogy-
gamma npemenn gel:lemma HpOTHBogeilcnsporicax opraHoB MORtHO HpeafITCTB0- 

Ban. gencTsmo game orient, mansix noamyn -Aalorgnx CHJI. Hpn yupannennn 'TORO-

Ncemaem paxemi geficTsne yraonsix no3myn3aiour,ux cun MORSHO nectrpannsosam 
C OOTBOTCTBTOTHHMH nmuyascamn peaRTHMILIX CTpyB, Hanpasgernmx nog yrnom. 
Wnpananionwil nmnynsc gJIFI ssmognennn DTOti aagaqn mown 6IITb nonygen 
npn nomorgn npocTeinnux pynessix paxernmx ganraTegeti, ygensnan THra KOTO-

Inas cornacyeTcn C OHTHMDRBH011 xoncTpyxnneit xamepm gsnraTega. Paamepu 
xamepst gsnraTean onpegeasnomn Zara H Hp0A0R7-HHTDAbHOCTI,10 pa6OTbI, KOTO-

pale B cam co-lepegs o6ycnonnems Tpe6osan11nmn gnnamnxn noaeTa paxemi. 
Mensinne BO3MyDI8HHH MORSHO HOHTp0J1Hp0BDTI, nocpegcmom BH711040HHH pyne- 
nux ganraTenefi Ha MOHbrITHe npomentymn spemenn; B CyIHHOCTH BTO CH0C06 

yupannennn upn ricq.ka ,le yupasamourxx nmnyascon C namenennem npemenn 
HX AOCICTBHH. 

Annraregn, pa6oTai0nl,11e Ha camonocunamemonknxcn gnyxxomnonenTmAx 
Tonnimax, HBRHIOTCH llgeansmamn RnH ADHHOTO snga yupasnennn paneTori; 
OHH o6nagaloT CHOCO6HOCTLIO mrsosennoro aanycxa B R1061,IX BLICOTHISX ycno-
MMX, Tax Kan peaxu,nn menzgy rOplOglIM H omacnnTeaem npoTexaeT B RtHAHOil 

e4a3e HRH B cpege, oxpyntalorneti ee, rge axTnnaocTs pearenTos HBAHOTCH cbynx-
gnat nx TemnepaTypm H nommecTna OHHCHHTDAH H ropioriero, snecennsix cTpy-
nma nomnoneffros Tongnsa. QUM 113 Tamax gsnrarenefi aux paapa6oTan H yco-
sepraencra0BaH B 3HDAHTDRLHOR cTenenn B rpynne 4TAHRO)> na6opaTopnn cimpAna 
«Tomcon Pablo Byagpnwx». 

B rtaagsnoii cTagnn nanieft uporpammst pa3pa6oTxn BTHX AsuraTeneil anann-
nriecnn nccnegosaml nexaropme HX napameTpm, RoTopme nsamoTcn onpe;_kegnio-
innmn npu npaRTEcecitom npnmenenan gsnraTeneti. Hamn Taxace nposegem 
HCHIATDBEH Ermuyascnsix paueTrnix AsnraTegeil C viral 0,23, 2,3 H 23 ne Han 
B ycnommx oxpyazalorneil cpegra, coomercTspornert yposnio mopE, Tax H B BLICOT-

HIS% yCROBHHX. B nacToinnek pa6oTe HpHBOAHTCH qaCTb pe3yasTaTos DTHX uccae-
gosannii, a Tamite paccmoTpenne paxernhur gsnrarenert Tsepgoro Tonanaa xax 
BO3MORSHLIX nmnyasensa paxemsa gsnraTenek, sxmoqan_nexoropme coo6pa-
;Fenno no noaogy HX npnmenemm. 

XAPARTEPHETBRA ITO BPEMEHH PAKETHIAX ABHEATEJIEff, 
PABOTAIOIIIIIX HA CAMOBOCIIJIAMEHHIOIREMCH 

ABYXKOMLIOHEHTHOM;  TOIIJIHBE 

Hossunenne gasnennn rasa B xamepe croparam, a caegosaTensno, II TRIM 

paxemoro gnaraTenn npenige neer° 3aBHCHT OT annymynnunn npogynTos CTO-

paaim B Ramapo cropannn. &RH npegnonontnTs, qTo camosocnnamennionknecn 
,nngxne HOMHOHDHTLI npn xonTaxTe BOCH.TIDMOHSHOTCH mrnosenno, TO KOHCTDHTD 

Hpemenu HOBBIBICHHH gas.lennn B xamepe cropannn nenocpencTsenno 3aBHCHT 

Repexoaubte npoueccbt npu aanycge panernubtx aeuaainedteti 
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OT necoaaiX ceRyngmax pacxogos HOMHOHDHTOB TOHRITBatiepe3(Dopcyrum II sure-

naiornero rasa H3 Eamepsi cropamm. 
Beconori cexyagnsni pacxog azugnocrn riepe3 o)opcynny nponopunonagen 

xsagpaTnomy Roprno H3 nepenaga gasnennil Ha cDopeynxel): 

a, = Adt i l ./-2Ty 1/p i  — p = a 1/ pi  — p . 

Beconoti cexyagnmil pacxog rasa, Burexalornero 113 conga paneTnoro Tm-
raTenn, npnmo nponopnnonagen gangemno: 

i/Tti 	(  2  
H-1-1 

x -}-1  
at = At 

B xamepe cropaffnn nocTonnnoro o6aeMa annymynnunn ra3a nponopnno -

xagsna citopocm HOBLIDIDHHH gasnenno rasa 

dG 	Vh  dp 
tat— ut= 	pi— p —13p• 

dt 	at 

Pemenue aToro gnOepennnansnoro ypanneEnn Taxoso: 

Vh 	 dp 
— 	 • 

3 CCI t RT h 
0 

1,0 

0. 08 
' 

cu" 

Cu 
a 06 
0 

qz, 

04 , 

0,2 
LC1 

  

.5e3pa3meptioe apeiteR,Nt .(tRT, G) 

(I) H r. 1. 143menezine garmeaua rasa B xamepe croparma s itepexogrcom upogecce 
rro apemerm. 

Home nogcranosxn COOTBOTCTBDOIRTIX nmpancennit BMCCTO Cl H 13 H nocie 
mpawernan anaufrnia gasnennii uocpeJcTBoM omornennft plp h  H p i lp h  °non-4a- 

Tensnoe pal:ulnae npartamaer 6eapa3mepnsiii Brig: 

B gaaaoil pa6oTe Become cexyaAame pacxo11i o6o3nagems gepe3 6.- .1Ipux. pea. 

( 1 ) 

RT 
P =PP. 
	 (2) 
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E. Koncmpynquu pagemnbir aeueamenea 

V Pi 
toff',  = 	 PaIn 
VAPIt 	 Pi P 	itPi —1 

	

r Pk Pk 	Pk 	Pk 

In 
2 	1 

Pk 

X 

C1+1 	
Pi 	Pi 	Pi 	Pi 1 

[1+172q2L-1)- 21 

	

\ Pk 	\ Ph Pk 	Pk J 

Pk 	Pk 	
( 5) 

gacTh ypagHeaug npegcTagaHeT co6oI1 6e3pa3mepHoe 'Tema. 3Ha.xe-
H1131 npagoft -gacTH ypagHeHHH maglicaeHm gaff pa3augurgx oTHoniefadi gaHneHei 
pi lp h  H npegcTagaema Ha cl)Hr. 1 B mice 33BHCHMOCTH OT 6eapa3mepHoro gpemeHH. 

H3MEHEHHE AAB.TIEHEifi l'A3A HPH HEPEXOHHOM HPOIAECCE 
PABOTM ABIll'ATEJ111 HA YPOBHE MOPH 

Rail e, npHgegemme Ha cpHr. 2, graTeHaloT HenocpegcnteHno Ha gatmax, 
npngegeHaux Ha (bur. 1, n oTpaacaloT Halignme nagaabHoro gam -mmHg ra3a 
B Hamepe cropaHHH. OHH 1103BOHSHOT cpagfuns nepexogame upoueccia npH HCHM-
TaHlisoc gguraTeaeii B argoccDepingx yeROBHHX. AAR HccaegoBaHug nepexogmlx 

1, 

0, 

a. 
0, 

0,2 

0. 2 
	

04 	46 	08 	1,0 	1,2 
	

1,4 
	

1,6 
fie3pa3meprwe epemR, N t  

CD a r. 2. Hamenenne gannenna ra3a B namepe cropanna uo spemenn 
npn pa6oTe graraTenn na yponne r.xopn. 

x — nenLITainie 05/86/201, 0 — acauxaaae 5159/104. 

uponeccog 6maIt npogegemg HcnuraHrui 3HcnepHmertTaammx HmuyaLcinax paHeT-
max gsnraTeadi C HomuHanbHoii THroft 0,23 H 2,3 Ha. ;lag 3aMepoB napameTpog 
nepexogHoro npogecca paHeTnoro gruttraTeag npHmeHHaHcb ;_kaTriml gagneHHH. 
Ilpegnoaaraaoca, THra paHeTHoro ggHraTeaH flJTMO nponopHHoHaabna 
gaHaeHmo ra3a B Hamepe cropaHHH. ;la Baerme ra3a B KaMepe cropaBiIH, curHaa 
OTHIAITHH TOILTHIBHIJ.X HaanaHoH H gaBlIeHHH nogaml HOMTIOH3HTOB TOMMBa. pent- 
CTpHp0Baancl, CamoinanyukuM TaabBaHomerpom. gamma, upegcTagjleHHble 
Ha (()Hr. 2 oTgeammumn Torncam11, noHaamgaioT n3MeHeHHe gagaeHnH ram B Hamepe 
cropanea no BpeMeow, noarieHHoe npu HCILLITaHHHX ggfiraTeaeft c THroft 0,23 

17epexoenue npoueccu npu aanycice panemnbix aeueameneti 	 431 

H 2,3 Yet B ycaognax aTmoccDepHoro gagaeHHH Ha yposHe mopH. 3HcnepamenTaab-
Inge gallium pacxogHTcH c galunamH, EthIgHcaeHrugmu npH ornoinefam gagnemul 
p tlp h  = 2, mammal o6pa30m H3-33 Toro, 'ITO 3T0 oTHonieHue ganneunii y gmra-
Teasi c THroii 2,3 Ha 6i,uio measnie, a y ggHraTenH c THroti 0,23 ice — 6o.indue 
pactieTHoro. 

3AILYCHH B BMCOTHLIX YCHOBHH/C. 

B gortoaHeHHe H ucusrrarmgm B aTmoccDepHmx ycaorgulx Ha yponne mopg 
6rgau Hpogegemg lacnuragittg gmraTeng c THrofi 2,3 ga B HaityymHoft Hamepe. 
HpH BHT:sum HOMHOH0HTOB Torramta B Hamepy cropanun 06Eagno Tpe6yeTcH °Hon° 
1 xcetc gag Toro, trro6s1 eTp3TH HOMHOH0HTOB TOILIMB3 nomulyaH cpe3 itopcyHmt 
H pacnualtaHcB B 30He cropaHHH. B cay'Iae camosocnaameHmonunca atHgHocTeil 
roperme HatuniaeTcH mrHogeHHo. OgHaHo 6mao yeTaHortaerto, 'ITO upkt aanycHax 
B BLICOTHMX yCJI0B1IFIX HOHBHHeTCH gOI[OJIHIITenbilbril nepHog 3agepatica BOCHHa-

meneHHH Tonaaga (oHoao 20 accetc), aamtcHnunl OT nycHogoro gagaeHlig, gasae-
HIDI uogagH H OT HoucTpyltuma cipopcyHHH. Beptanno, agecir. HmeloT mecTo TpH 
oco6iax gHaegag. B ycaogggx gmcoHoro pa3peateram HOMHOH0HTLI TonaHga 
HammaaioT EcnapHTsca cpa3y ate nocae maxoga 113 orrgepcTgil cDopcyHoit H nepe-
xogHT B napoo6pa3Hoe COCTOHHHe, He gocTHrHyg eine 30HM ropeHug. lipoHecc 
ropenHH B 3TOM caygae aagepacHgaeTcH go Tex nop, Holm B Hamepe cropaHHH 
amcyaynnpyeTca gocTaTorinoe HORKTaCTBO napog HOMHOH0HTOB TOHJIHBa. HPH 

3TOM capyll 060HX MIAMI% KOMHOH0HTOB moryT gocTHrHyTi. TOSKH, rge OHH cafe-
ILEHBalOTCH go aaHepmeHHH HcnapeHHH. HamanaH c eToro momema gpemema, 
H3meHeitHe gaHaemaH caegyeT pacReTHmm 3HageHunm. 1Tpu upomencyrommix Beau-
qHHax ganneHHH oxpyataloineft cpegki ;1cm:um cTpyH He HcHapsnoTcH TIOHHOCTb10 , 

ogualto OHE pacnagaloTcH Ha Hallam, Hcrropme o6aagamT noinameHnoik SO3MME-

HOCTb10 cmememag. WrieT DTEX Harlem& npH npoeHTHpogaHHH paHeTHEix gnara-
'Nadi 1103BOHHT HoricTpynpogaTh gmaraTeaH C ateaaembim xapaHrepom maaieHe- 
HmH  

PACX0H TOHHHBA H MHHHMAHMIMH HMHYBIC! 

papagaeHHH gantHo 3HaTb mmulmaabHoe 3HageHHe Hmnyabca, HoToplaii momeT 
pa3gHTb ggEtraTeab upn ero Haatgom OTHeabHOM BHJHOrleHHH. 3TOT MHHHMealbH.TISI 

ilpm npHmelleHun HmuyaLcHux paltenimx ;_kgnraTeaefi B HagecTge opraHog 

Hmnyasc opraHoH yripanneHHA noaoatemlem 6ygeT onpegeaHTb cymmy HeiirpaaH- 
30BaHISTAX go3myskeHHi3, HoTopme HmeloT mecTo npn yeTaHOBHBBIHXCH ugHaax 

gerICTBHH, T. e. B geficTerrresthHocTH onpegeamoT 30Hy HerlyBCTBHWMHOCTH 

clicTemm yupaggeHT151. 
Bean-gm:Ea mnaHmaabHoro laranyabca npHmo nponopHHollaahaa HoakrgecTgy 

Tonauga, nogaHHomy B Hamepy cropaHHH, npH Beau -gime ygeaLHoft TATH, 6.71143- 

 KOH' H HealvanHe ygeahHoil THTH Ha HommanbHom peaiHme pa6oT7g. Hahn ycTa-
HOBJIeHO, 'ITO MHHHM3711:4lial HMHyRbe, geaerunail Ha ygeabHyla THry npu HOME-

naabnom gagaeHHH rams Hamepe cropaMna, pagan HoaHRecTgy Tonanga, Heo6- 
xogHmomy gag gocTHateHHH gagaenHH B Hamepe cropaHHH, upn HoTopom Tara 
pasha 00% OT HomnHaaLHoro 3Ha -geHHH. 

CymmapHLIft pacxog TonaHna MO HMO onpegeanTb no meTogy, aHaaorugHomy 
meTogy onpegeaeHHH HameHeHHH gagaeHHH B nepexogHom nepHoge. B 3TOM cny-
=Lae paCXo1 TOHHHBa moateT 6LITs gupaateH riepe3 6e3paamepargil Bee Tonalaga 

P 
	

P  • 	d  
G 	G i dt = G z 	 . 	 (6) 

0 (7/1) 

B RarlecTne BLIpaacermi gJIH BeCOBOTO pacxoga TOHHHB3. MOHZHO HOACTaBHTE ,  

gmpaateHne Becosoro pacxoga nepe3 cDopcymty (1) H MOHMO HOHrIHTb CHOpOCTb 

HOBLITHeHHH ganneHHH 113 ypagnengH (3). 

( ifk 	(ffk ifk) + Ik J  
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432 	 E. Koncmpynquu pasemuux aeuzameneti 

Add 

rf di  r  

0,95.10 
	

0,45.10 	0,95.10 - 
	

0,45 
	

4, 5  

4 

4, 

0,4 

0,095 
415.10 

14mnynoc, se • eel( 
4) nr. 3. Maanmaasamk nmuynt.c, aeo6xog1Mbak Ana nonyaenna 

pasuoii 90% aommnaaLaoro aaaseana. 
Camosocnnamemmioateeca mamme mayamomnomerrrmoe ioanmao; Aaanemme B marrtmanmx 

noma315 cocTammeT 150% OT mommmarthmoro gammen rasa B mamepe cropauag. 

PeayaraHpyroinee gr(M)eperirtHaar..Hoe ypasHeHHe mOnSHO HpomErrerpnposam 
OT p = 0 JO p 

p 
Vk  C  aj/Tpi—pdp  

RTh J a  -rp i —p 

Peayammpylorrkee ypanHeHHe moacer 61.rra HmpameHo B 6e3pa3mepHom HHAe. 
Menai{ =ram, ypasHeama npenczanaHeT co6oft 6e3paamepHmii Hee TOTEAHBa, npa-
Haa macm yparmeHHH asafrerca filyHHIlEteri TOJILKO °THOU -MOIR naHaeHHH 

	

Pi 	Pi 

	

GRTa  =2 
 V _V - 

 Pa 	pa pi,  
PkVit ir Pi 

Pk 

	

1  	
{IT 
	 Pk   	

1+2-D-(- I -1) 
Pit Pk  

	

In 	 + 
Pi _f  -VA_ _ V Pi _ 1  (2 111_1) (21_0 

	

Pk 	 Pk Pk Pk 	Pk 	 Pk 	Pk 

r 17(  Pi ___ 1 	+Pi 1 r 1+  v- 	_O 

	

■, Pk 	) Pk Pk ) Pk 1 L 	Pk \ Pk 	1 Pk _I  

[V(___ 1 ) Pi +Pi i 4+ 1/( Pi _i)( ) 
\ Pk I Pk Pk J L \.. Pk ../ \.. Pk Pk ..1 Pk J 

Be3pa3mepHmil Hee momeT 6urr. upencTaHaeH B Apyrom Hilnei) 
x+1 

GRTh  =  GRTh 

	NG   
e•-•  Pit  lixgRTA 	( 	2  ) x—i  PkViz 	L *AtPi. 	L *P 	 x+1 

1) 3gecs Pi — Tara B nycToTe paccmaTpnaaemoro aaaraTena B aaBUCHMOCTH OT apemesa 
II P — Tara B nycToTe npn aomanazmaom peamme pakorm. IlpnaaTo, ,mo BeC ra3oo6pa3nmx 
npogyaToa cropaana, matymynnpyloanaxca B Ramapo cropaana, npene6peammo man no cpaa-
Beam C Becom ripogyaTors cropanna, amTexaxarnax 113 conna garfraTena. IlpanaTo, MTo ygem,- 
nag Tara H TemnepaTypa raaa B Hamepe cropaana Be 3aancaT OT naaneana raaa B Heil.— 
17pux. pea. 

TRIM, 

( 7 ) 

X 

X In (8) 

(9) 

Ilepexoanme npoueccu npu aanycne panemnbtx aeueame.rteti 	433  

11ocaenHee Hmpaacerrne noasoaaez onpeneaHTL mmaHmaaLHoe auageHHe 
Hmnyabca B 3aBHCHMOCTH OT KOHCTpyHTHBHMX napamerpos paKeTHoro naliraTeaa. 
Ha cialr. 3 npenczaHaeHo HAHHHHe Ha laHHHmanbamil Hmnyasc Tarn P H npHsegeH-
Hort g.1111111,1 Hameprl cropaHHH L* gag gHrtrazeaa, pa6orarotrkero Ha camosocrura-
memnorqemcH acHnHomgByXKOMI1011eHTHOM TonaHrte. MoaeHy.aapHmil Bee nponyx-
Tea Cr °paring !THEM paBHi,IM 21, OTrioniemme yneabHux TermoemHocTeil 
x = 1,241) II Temneparrypa T k = 3055°  K. 

11M1IYJILCHLIII PARETHLIII ABIIPATEJIL C wiroct 23 Hz 

BEJAH mmepeum napamexpm nepexonHoro nponecca, yneasHaa Tara H o6midi 
umnyabc HmnyascHoro paHezHoro nsHraTeaa, pa6ozaronkero Ha runpaaaHoHoti 
cmecH H a3OTHOff !meagre. rip0A0MHHTeAbHOCTb cHrHana H3MOHHAaCb OT 0,020 
no 4 cei. HapameTpm nepexonErmx nponeccoa, HmpameHame B 6e3paamepHom 
mine, nOCTaT0'1110 611H3H0 COMIUM C HA pacrienimmll 3HatleHHHMH. YAeabHaa 
Tara npu pa6oze naHraTeaa HopoTHumn umnyabcamkr 6maa zaHoii ate HmcoHoii, 
HaH 11 rum pa6oTe ITaffraTeaH 6oJIee npogoaaarreabEmmH HmnyabcamH. Hpa pa6o-
Te grarrazeaa c THroil 23 B aTmoc(DepHmx yCHOBHBX Ha yposHe mopH ygeabHaH 
Tara 6maa meHrmue TeopenmecHoro 3HageBILIT Ha 7% npn Tip0A0A}HHTeAbHOCTH 
ilycaa B 20 3Icen u meHbnie TeopernrrecHoro aria=lerma Ha 23% npn npogoaam-
TeabHOCTll nycHa B 200 awes. BOAee Toro, 3aBHCHNIOCTE o61nero Hmnyabca OT npo-
g0.11HUrreabliOCTH cHrHaaa Ong/MUIR TOIIJIIIBHbIX KJIanaHoB oHa3aaacs allueilHoil 
H Hmnyabcm Hmean xoporrryio ITOBTOpHMOCTE. 

5 - 	 TeaH c Tar' 23 it npeacTanaeHa Ha 4)Hr. 4. Tara npn Hcnbrranmax onpeneaaaacE. 

(1) B r. 4. CxeMa axcnepamenTananort xamepm cropaaaa c Tarok 23 ice. 
I — Temogaimmx; 2 — KaMepa cropaamm; 3 — mamma C npmBoAom OT comemotma; 4 — remepaxop cmrmanon; 5 — mpacman JITAMFLIOaF1 a3oTmam xmcnoTa; 6 — rmApa315- mosan cmecb; 7 — 110j(13071 aaora. 

Ho aeaHHHHe gaHaeHHH raaa B Hamepe cropaHHH. gag non) HHaaaae noay- 
=Tea Tapliposcomm6 rpacTplix maHaeHne H Hamepe croparina — Tara xamepm cropa- 

1) PeRomeaganaa no oupeneneanio noxa3aTena naariTponm x, npnaaneasaa a pa6o-
Te, HanaeTca Ereynaaaorr, Tax xax upopyIcmI cropaana a coarse ameioT nepemeaamk xnun-
aecank cocTaa. Ilpasanaaee aaaaeane napaMeTpa x cnenyeT onpenenan, no ypasaeruno 
(Pk/Vit) m 	 rpe Pk, Pu, Vk, Va COOTBeTCTBeHHO gaaneana H yaenmame Baca raaa B Ka- mepe cropaaua H B mix0AHOM ceaenan conna.— Ilpux. pea. 
112  28 3axaa N. 23 

31CCIIEPIIMEHTAJILHOE OBOPYAOBAIME 

CxeMa ezeHnosoil ycTanoaHn naa HCHIATaRHH aRcHepHmeffraabnoro ipurra- 
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434 	 E. Roncinpyicquu pagenutux avaameneil 

HMO. lipn Tapuponxe namaenHe H3MOpHROCI. npi HOMOIHII HOLTIIHROB H Tara--
c nomorqmo TeH3ogarmuca. THra npu ucnbrraminx npunnmanace npamo nponop- 
Hnonanbnoii AaBneamo rasa B xamepe cropannn. BennmHinn gal:manila raaa 
B Hamepe cropaman, AaBaeatia nogagH TOHJIHBa, THTH H Hp0HOJIHUITOJILHOCTII 

cnrnana perncTpmpormanca c nomornmo camonnmynkero ocHnnaorpa4la. Pacxo 
TOHJITIBH xemepsiaeff ilyrem B3BelIIIIBOHLISI HaAHJIBHOTO Rom:mecum TOTIJIIIBH, 

3aTeM pacxon pacupeAeanncn nponopnnonanano apemenn oTxpuran xnanana 
B Temenne xancgoro Hmnyabca pa6orm. 

113MEHEHRE JIABREHIM IIPII IIEPEXOAHOM PEJKIIME 

Xaparrep H3MOHOHHH HaBaeHHH B TetleH1T TIIBIl4HOrO Hmnyzmcnoro HHHJIa 
noxaaan na clnir. 5. Cornacno upem3apwrenbrimm pac.seTam, B cnplae gannoii 
xamepm cropainin 3nagenne THTH, pannoe 90% OT HOMHHHJILHOil THTH, HOJIHMO 
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45  

0 
10 20 30 40 50 60 70 60 90 100 110 120 130 140 150 /60 170 

4/1LI7lel7bHOCI77b CLI2NC1170 omxpsimuft twancura,mcex 

cD II r. 6. TapapoBomasni rpacpuB amnynacHoro paReziforo aBaraTeax. 

(1)B r. 7. Ilepexownze upotkeccm amnyaLcaoro paxemoro aBaraTena. 
1:11liporaaa morrynarma xmrrynbca npx paanwentbrx xacToTax; nonnuranbnaa Tara — 23 xo; °arum-
norparinineCriaa °anima —1,1 cen; xartnernre B Hardepe croparma — 7 am. I — maxim; 2 — xaa-
nerixe noxasix roproxero; 3 — iraanemre norramx ormcnnTena; 4 — xasnearre B xamepe croparma; 
5 macToTa OT 14 AO 22,5 ax, Ilp0A0B4CHTUMHOCTb cxraana 30 mcen; 6 nacToTa OT 20 213 15 at 
nporronamenbirocTb carnana 35 mcex; 7 — xacToTa OT 30 xo 15 rx, npoxonacaTenbaocTb curl:farm 35 Atcex. 

10 	20 	30 90 	50 60 
BpemR , meek 

el g r. 5. Ocgannorpamma Am:mei:mg rasa B Ramepe cropaaaa aBaraTeaa 
C Tarok 23 K2. 

70 

613ITb HocTuruyTo ,Tepe3 5 mcerc. Ha ATOM rpadpnxe COBMOCTHO C excnepnmeirrazb- 
• RpHeofi iumeHerrlig gaenemul noxa3ana coureenTeporqm Teopenneutasi 
KpaeaR. 

3ana3gathanne napacTarnin naanennn B Ha -gam:dad"' cTannn neycTanoanTone-
roca penmma, paanoe 3 Ncen, no-BHAnmomy, o6bgCHHeTCB xapawrepncTmccal 
CHCTOMBI nonagn TM:IMBO- 3T0 3alla3HLIB mute He HBJIHOTCH HaCTOJILHO anagmTenb--- 
HUM, ‘rro6m nonnepraTb ero Agranarromy HCCHOHOBHHHIO. Ho-annnmomy, 
• aanaagmaamin HBAHOTCH pe3xoe nagenne AaanenHn B cucTeme nogagn B momenT 
aanycxa. HpogoantnTenbnocTL apemenn OTHpEITHH xnanana cocTaBanna mon, 
OHOHO HOHOBHHIA HOJIHOTO Bpemem4 AelacTitaa Hmnyabea. 

TAPIIPOBAHHE IIMIIY.1113CA PAKETHOI'O ABFIPATEJIII 

11pn npHmenennn llmnyabcaux paxenimx AmaraTeneil C moAyannmeti apeme-
H14 Aeilunnta B xaqecTee OpraHOB ynpaenemlii Becbma cymecTeemium HBJIHOTCH 

yeTaHomeillle maHermoil 3aBHCHMOCTII limnyabca OT Hp0)10MHTITOJILHOCTH apeme- -  

28* 
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flp0a0.17NallnellbHOCMb 	 omxpotmus 1171C117C7Ha,mcem 

(1)H r. 8. XaparrepacrHHH HamyaLcHoro paHerHoro acHrarenH HpH pa6oTe 
Ha ypoaae Mops. 

X — HcnbrrarmeNs 5, pwrminiectuee Roponme rrycir, V — Ho:maw-me Ns,  9, Arryxceicyagabze 
nycxx; <> — mcnarramie TA 10, nemrpexcexvigHble nycxH; — imnbiTanHe N, 11, Tpivuxam 

0,165-cewymmix uyelcoB; j:kaBaerme B xamepe cropamm 23 amu. 

4ceic 

6 	8 	10 	12 

5e3pa3.44epttoe epemR,Nt  

14 	16 	18 

436 	 E. Honcrnpyxuuu paxemnbtx &tame/tea Hepexo8nate npoueccbt npu aanycxe paxemnbax 8eueameaeti 	 437 

HU cHrHaga Ha TOTIJIHBHMil xaanaH. 3Ta 33BEICHMOCTb npeacTauaeHa Ha (l)Hr. 6. 
143 rpacluma caeayeT, 4T0 pe3yasTana mcnepumeHrou Hmepyr 33BHCHMOCTb, BecaMa 
6.71143Hy10 H nHHeiIHOII. B 60.111AHHHCTBe nculaTaHHil HMOUH mecTo THIHJILI upoaon- 
HillTeabliOCTb10 gamma OT 20 ao 160 atcen. Boamoamo ymeHbineHHe npoaoaaw-
TenbHocm mHHHmaasHoro Hmayasca uo 3HaaeHRH upemeHH meHee 20 zwen. 
0;;Haxo npH npouoaaurreabHocTia gincaa 20 atcex Hmnyabc paxemoro auHraTeaH 
npeabunaer pacaeTHoe 3HaaeHue Ha He3HaawreabHylo Beanamiy. 

BOCHp0H3BOAHMOCTb HMHyJILCOB npH itruicHportarnaux spemeHax adicianui 
yupaHamonuix cHrHanou caeu,yeT H3 ocHu.11aorpamm C 3a1Hcs10 aameHma B 'came-
pe cropaHHH (clnir. 7). 3anHcH Hmnyascou, noayaeHabtx npH xamgoii Hcmanute, 
OTBM.1310TCH apyr OT Apyra WIDER, maao. 

YAEJMHASIIPA 

BeaHamm yaeasHon Tsui{ paxeTHoro auHraTeaa C THroii 23 na npeacTaBaeHa 
Ha rpaclunte clam. 8. llyHRTHpHaH JIHHHH npeacTaBaueT 3Hviemag Teopenmecxoii 

yueabHoil TUTH, NoTopylo MOHMO HOJITHITb B asHraTeae, pa6oTax1gem npH nocTo-
RHHOM aHatieHHH AaaHeirag rasa B xamepe cropaHHH, ocpeaReHHom no noaHomy 
Bpemeaff Hmnyabca. 14ffrepecHo OTMeTHTb, 'iTO ygeabnau Tiara P 1  He TOJIbH0 He 
ymeHmnaeTcH, 'tax 3To caeAyeT H3 TeopHH, a, no-maHmomy, Hao6opoT, yuenHall-
Baena npH ymeHbineHHH Hpemebna aeficTfum Hmnyabca. 3T0 HHaeHlie aacTHaHa 
montHo OTHeCTH 3a eller xapaxrepHmum npoueccou TermonepegaqH npH xopoT-
mix Hmnyabcax getIcTHHH asuraTeaH. 3xcnepHmenTaabHax xamepa arairaTeag 
npeacTaBaxaa co6o Heoxnautaaemylo xamepy 6e3 TenaoHoil H3OJIHHHIE C OTHO-

CHTeBbH0 60.1bBIOil maccoii H, caeaosaTeabllo, STBAFITI3C1, narrHaecxoti K narepe 
Teuaa nyrem TenaonepeaaaH. 3THM MOMHO 06'b31CHETb OTHOCHTeabH0 60AblII0e 

nageHHe yaeasHoil Tani npH upogoaaurreabHocTH cHrHaaa 100 HRH 6onee .noel. 

IlpH HopontHx Hmnyahcax Typ6yaarrimil norpaHHamail caoil He Hmen spemeHH 
MR o6pa3oBaHHH, H, BO3MOHMO, DTO npHrwaHao K MeHbBIHM Tenaoinam narepHm 
3a cam. Roasexwm. Bo BCHHOM cayaae, yaeasHan Tiara 60nee aem 200 earnmu npH 
armoccDepabix ycaoHHHx Ha yposHe mopH ki 250 earning B nycToTe He HBJIFIBTCJI 
Talcum BDUCHLIM onpegeamoruHm Tpe6oHaxnem, Halt Tpe6oHaHHe MilleiAHOCTH 
xapaxTepHcTHEH H 3HvieHHu minnimaabHoro Hmnyabca, xcrropba noayaaeTcH 
B 3TOM paReTHOM asHraTeae. 

PARETIMIE 	 TBEPA0r0 TOIIJIMBA 
• C. ROPOTIOIM HMLIY.TILCOM AERCTB1111 

AHanorHaHo ToMy, 'tax 6maH nonyneHm ypaHHebum nepexoaHmx npoHeccox 
B HmuyabcHmx ACHJAHOCTHLIX paxeTHbix auHraTeaujc, pa6crra1onax Ha camouoc-
naamemnoinemcH AByRICOMII0HeHTHOM TOHJIHBO, MOHMO HOIlyrIHTb ypasHemasi nepe- 

ID H r. 9. 143meHerme AacHernur B nepexoHaom upogecce maryaacHoro paxer- 
Ear° amIrarenH rcepaoro romarma. OrHomeHHe HaHaeHaft plph  cpaHHHHaerca 

c 6e3paamepHam HpemeHezif Nt ripH ph ----- 70 ama. 

xamstx nponeccou B paxermax asHrareasix Tsepgoro TOILIDIBD. CHOpOCTI, rope- 
HMI aapHaa Tuepaoro TOHJIHBa moaceT 6MTI, Bmpameaa C HOMOIALTO H3BeCTHOTO 
ypaubreHmu 

6, = yAbapn =apn. 	 (10) 
Halt H npeatue, 

Ot= PP. 
BuropaHne aapHaa Tneporo I'm:masa npHisclawr x yrteaHaeHmo o6bema 

xamepal cropaHHH. IloaTomy 'coalmen:to npogywrou cropaHHH, axxymyampro-
ineecH B xamepe cropaHHH, pauno cymme RoanaecTs npuyirrou cropaHHH, 
Heo6xoaumbrx Ana IIOBbIIHOHHH gawmealist B HeH H aaH aanoaReHHH yHeanaHisaio-
nlerOCH o6sema 

dG 	Vg  dp 	p  dV 

dt 

- 

RTh dt 

- 

RTh dt ' 

I43 ypasHenua cxopocTH ropeHHH caeAyeT: 
dV 	1 n  
dt y aP ' (12) 
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cD n r. 10. Hnieuerrue iiaunemicr B nepexogirom upouecce umnyabciloro paxeT- 
rioro usurareag Tsepuoro Tonausa. &mower:Tile ;Immo:mit plph  cpasuusaercii 

c 6eapa3mepiaam spemeuem N t  ripu p k  = 700 ama. 

0,45.103 	0,4540 -2 
	

0,4510 

1,1 nynbc, Ira • ceK 

r. 11. Marramearmat amayabc, aeo6xorramsrfi Iran lloaynearra 90% aoma-
Era.rmaoil Tara. Tcepaoe TO113111B0 cparraasseTca c B0llAH104 camosocHaame-

EMOMMICH iihyXKOMILOReHrMAM TOHABBOM upa L* = 20. 
1 — camosocnnaBeHnionoecn ,aim,  oe Bsyncomnonettraae warms° L. = 20; 2 — 'rasp- 

AOS Tonallso; Aaanellue rasa B eaMepe cropankin 70 ama; n = 0,5; 3 — 700 ama. 
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Ilepexanbte npoueccbt npu aanycxe paxembtbix aeitaameiteti 	 439 

AlirgepeHnHaabHoe ypacHemae, onacbmarcarree nsmecerme xracneung Him 
irepexorrHom peacnme, MOHCHO BLIp.3311Th nepe3 6eapaaMepnoe apema H ornomerme 
rracaeHnii p h: 

piph 	a ( P--) 
. Ph ./  

0 

 ( 1 ) n  [ 1— ( 2— )1-n Ph 	( P  )] Pit 	 Pk 	yRTh PA 

Horro6Hmm o6paaoM 6espeamepnbrii Bee moareT 6brrs ampaaren B rape chum- 
Him 6espa3mepHoro orHomeHror gacaeHHH: 

GRT h 	 d (1,0  PIP', 

NG— 	
'— C

(14) 
phi 7  h 	.0 1—C  1) ) 1-n 	Ph  ( P ) 

\. Pk i 	yRTh ph J 

Ha cDnr. 9 H 10 nperrcTacaeHo HameHeHne Ammer:Ina ripn nepexorrHom pearame 
B 6espa3mepHom ca,ne Harr chrHurrasi HormareaH cHopocTH ropemor n. CocepureH-
HO onecurrHo, 'ITO HO cparmeHuro C HCHARIIMII TOHJIIIB9MH TBepgoe TOIIJIHBO ameeT 
6wiee me/ram:13m xapaHTepacrarry Ha seminally B HOCHOJILHO 110p1)11C0B. 130M 

Hume 3Ha'seHHe comaHaacHoro ,rracaemtH rasa B Hamepe cropaHnH, TeM caacHee 
BTO pacxocrAeHae. 

Ha (Dar. 11 uperrcTacanum 3aBlICHMOCTH meacrry AacaeHaem rasa B Hamepe 
cropaHHH H BeJ111,111110171 MHEIHMailbH0r0 nmnyacca, Haropmil MOH010 1107137,1HTb 

Ha grairrareae Toepgoro Tor:masa. flpHHHTo, 'ITO HpacerrenHarr Amnia Hamepu 
cropaHma paHerHoro AsHraTean TBepikoro Torranca L* = 20. MaHramaacHurr 
amnyabc, rwaynaemcril Ha rrsaraTeae TcepTroro Tonal:3a, 6oabure marramaamsoro 
amnyabca, rwaynaemoro Ha parcerHom HMAHOCTHOM gm/rareae, pa6oTa101Hem 
Ha xiayxxomnorieirrnom Tormane, game B TOM c.aynae, ecan Hamepa cropaHHH 
HocaerrHero gcnraTearr rower Ai,  HpacerreErHyro AJIIIHy. B ‘19.CTHOCTH, Ana 
BbICOTHMX yCJI0B1114 HpaceyreHHaH TranHa L* Hamep croparma gintr aTeneft , pa6o-
Taromax Ha camOBOCTIaameH111011111XCH HilIgHH/C AByxH0M11011011THbIX TOIlmniax, 

moaceT 6LITb ymencineHa Ao  saw:rex-HA 3113‘114TORIA10 6oaee HH3HHX, nem 9TO Tpe-
6yeTcH Ana caynaH HopmaacHoro uporecca ropeHRH. 
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liccneAoeamie HOBbIX limos paicembix conen 

F. Pao 

B HacTofnueil pa6oTe caenaH allanna paxeTHoro corona HoHoro Timm, pa3pa6oTaHnoro 
clummoil «PoxeTAanHo. Conno COCTOHT H3 xonsuenoro xpHTnnecxoro cecenan, upoxoaa aepea 
xoTopoe IIOTOK npuo6peTaeT Hanpannewle HHHHCOHIISI OT OCH conna K nepruDepHH, H upocim-
nHposaunoft CTeHKH, oTanokunorgefi maxnounme Tama B no‘1TH °canoe HanpaHnertHe. Tax 
Kan Boxpyr yrna neaTpanr,Horo Tana upoHcxoanT pacumpeime maxaornuax ra3ors K aaTem 
oTEnoneHue HoTona CTeHROil, TO 3TOT TIM corona Ha31,IaaeTcH apacuutimiotqUALCA — ornnno-
haiONUM* TIMOM comma H o6oanagaexca uE—D* 1 ). 0140H03ByHOBOR IIOTOK, IIpOxOjffTIQHIU gepe3 
xonbHenym meat, meway cTeHxoll xamepra cropaHHH II geHTpansamm Tenon, ncenenyeTcH 
nocpencTnom pans nocnegoaaTenEamix pacampennii. OIIBCaH neToa pacaeTa xollTypa contra, 
o6ecneqnsaxonuni ouTnnanbuylo THry, H npuneaerua xapaxTepluae peayntaaTE. 

Conno Tuna eE—D* coaamonlee Tanya) Hce THry, Kan H o6lagaoe upocHnsponanHoe 
coma° Jlaaana, B Toa paaa xopoge HocneaHero. HCCSIeKOBaHlIe Tegenna B tonne THna 
#E—Dr) yxaabiaaeT Ha ero acinpexTHHHylo pa6oTy B tuupokcom AlianaaoHe inacomax ycnomul. 
IlpHseaema peaynt,TaTia upoayBox XOROKEILIM Ho3nyTom Hanemann-1 lawman II orHeaux Ham-
Tua' Ha 603LIIIHX paxenuAx ganraTennx. ,L1aHmae ncnbiTaHnil cornacyloTcH C TeopeTHaecnun 
affannaom TapaxTepucTnx corona. 

BBEAEIIIIE 

Lira paneTHoro gnuraTenu 33BHCHT raammm o6pa3om OT ROJIHrIeCTBH ASH-

HieHHFI BIAX110111114X raaos B BEIXOAHOM ceriennu couna. CROpOCTb BMICROHHEIX 

TH3OB B CBOIO ogepegb 3aBlICHT OT OTHOTHOHHH naorgarm slaxogHoro cegeHHH 
coma K HaomagH xpuTHgemwro cegeHHH. B o6bignoil upaRTHne HpnmemnoTcH 
eywarogmecH — pacumpmonmecH conga c xpuTHgecimm cegermem, pacrwao-
mammal HeprieugHxyaHpHo K ocH conaa, Ran HonaaaHo Ha (Intr. 1, a. Bbixaomme 
Tama pacninpsnoTcH B aaxprangecnoil 'claCTH conaa H ycnopmoTcH Jjo BbICORHX 

cHepx3ByRomax exopocTeii. YBeartgemre r0aReeCTSa ABITIKeHHH cTpyfi meamy 
xpriTHgeomm H sL1%0J[BUN cegemamm o6ecuegHsaeTcH pacumpRIOIE nmlicH CTeH-
EaMH con.ga. Y KOpOTKIIX cOIIeJI npocInumposarme CTeHOK conaa 6oaee 3(k(eKTHB-
HO, gem y ganmEnax couen, H o6ecne4HsaeT TwaygeHHe OHTIIMaRbHOII THTH [11•

Hp' 3agarmmx ycJIOBHHX. 
llocxonbxy THra 33BHCHT TORbRO OT COCTOFIHHH HoToxa B BISX0,14HOM ce'IeHHH 

conna, TO neaecoo6pa3Ho HccaegoBaTb gpyrne THIIM COIIeJI, B RoTopmx IIOTOK 

B HplITHrleCROM cegeHHIT He o6H3aTeasHo Hapaaaeaen OCH, XOTH ROTOR B BbIXOAHOM 

cegermn Taxof( are, Han H B o66r4nom comm. Ogimm 113 Taimx THROB HsaHeTcH Tax 
Ha3LIBaeMOe mnapesoe HRH HroabgaToe comic, 12, 31. KpnTHrrecrwe ce'IeHlIe aToro 
conaa, HBRHHCI, Twabrremam, pacTioaomeno Ha maxcumaabHom guameTpe, Ran 
HoxaaaHo Ha (I)Hr. 1, 6. HanpasaeHHe IIOTOKa B RpHTEgec Koji o6aacTH comma oTang-
110 OT oceBoro, 'ITO xopomo BH) HO Ha 4IIrype. KoHTyp TaTmpH caegyeT paccgaTm-
xsaTs Taimm o6pa3om, gro6m ROTOR pacmnpmonmxcH rasOB 6MJI HosepHyT B 1104TH 

,ocesoe HartpasaeHne, T. e. gTo6m HORTIHTb IIOTOK B smxogHom cegemar no cyme-
,CTBy 110)40611b1M HoToxy B 06101HOM conga. XOTH xpuTHnecnoe cegerme y 3TOT0 

THria coriaa pacnorthaterw Ha 6oabmom AuameTpe, OHO nmeeT oupegeaeHnoe npe-
nmyTgecTB 0 B TOM, RTO ero gaHna pasna TO.AbK0 II0110BHHe 06mtmoro cyncam-
ggerocH — pacmHpmorgeroca comm. 

.4Expansion—Deflect ion*. 

C Apyroii cToporns, xoabrkesoe xpHTligemoe cagoule monteT 6mTs pacnoao-
;Hello Ha He6onsm0m paccToHmin OT OCH, gepea noTopoe HoTox 6ygeT 11p0X0AHTL 
HOTITH B pagHaasHom Haripasamm-H, xax nonaaaHo Ha (I)Hr. 1, 8. B 3TOM caygae 
cTemca conna, Hmemmasr claopmy Koanaxa, goanum HosepHyTs IIOTOK pacumpsno-
mHxcH raaos B HogTH oceBoe am:mai:maims. lloaTomy cTeHxa conaa goancHa 6bus 
paccgwraHa Tax, 4T06m ROTOR raaa B Buxom:tom cegemm &an Horro6en uoToxy 
B o6brmom cone. Tax Halt pacumpume Bsucaommx Tau))) HpoHcxogHT scaeg-
cTsHe o6Texamm Tynoro yraa, TO COHJI0 aToro Tin:La SIBRHeTCH HOpOTHHM H ero 
Anima cpasnama c gaHnori inTbspesoro conaa. PacHoaonteHHe xpHTHge,cxoro 

a 
	

6 
	

8 

r. 1. OcHonmae cxemame oco6ennocTa Tpex THROB conen pincer:H.1x 
asHraTeneit. 

a — o6branoe npocinumponannoe conno Tuna Ilanann, 6 — ncrupenoe HRH nronagaToe 
conno; e — pacinnpnloineecn — oninonfuougee conno min «E — D*; 1 — ocenan 3HHHK. 

Roabgesoro cegerma Hegaaexo OT OCH o6ecnegnBaeT pa3au`ImIe HpeumymecTsa 
B rconcTpymmn itamepm croparma H oxaaacgemm cTeHox comm. 3TH conaa Ham-
BaloTcH «pacmxpcnournmHcH — oncaoHmorgrom», Tax Hart 8pacamperme» HmeeT 
mecTo Boxpyr gempansHoro Teaa (mTmpH), a «oncaoHeHHe» pacumpHromnxcH 
raaos B 1104TH memos HanpameEme Hp0H3BOAHTCH cTemcort conaa. B not') pa6oTe 
paccmaTpHsmoTcH pawn:Fume HOHCTpyRTHBHMe OCO6eHHOCTH conaa THua 8E—D# 
11 aHamaallpyroTcH peayamaTm aamepos gait:retina' Ha cTem(ax, Twaygemme Ansi 
THHOEMIX KoH(Intrypagnil coneJI. 

METOJA PACIIETA COIIEJI TIBIA aE — 

HOTOK 113 TipnTwiecnoil 06.713ZTH HocTyuaeT Ha cTemcy contra aToro Tuna 
14, pacmHpHacb, HoBopagitsaeTcH Talcum o6pa3om, RTO B 131,1310,14HOM CerIeHHH 

HoaygaeTcH Tpe6yembrit ROTOR. MOH(110 • pacc‘mTaTb xoHTyp CTeHRH, 1103BWIF110- 

 [Heft 130J1r111Tb 011THManbIly10 THry Ann aagamwro BbIXOAHOTO grrameTpa H Aannu 
contra. PacgeT HoHTypa contra COCTOHT 113 gsyx gacTen: aHaanaa TegeHHH B )(pH-
Tngecitoil o6aacTH H pac -uTa KOHTypa CTeHHH, o6ecuegnBaromero °unmans-
-Byrn THry. 

AHAJIII3 TELIEHIIH TIEPE3 PAIVIAJII3HY10 ICOJIMIEBY10 

HailgeHo, gTo gm' sagammx Beall -cum. gaHISM coma, OTH011IeHHH Ham:Hagar 
paccToHHHH OT OCH 4ko Roam-resat rgeaH xpliTHgecxoro cegemaH contra, OHTH- 

29 3anan .1% 23 
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maahHaa Tara nonygaacH npn onpakeaeHHom HanpaHaeHHH normta B Rpm-HI:le-
e/WM cc -gaunt. B pe3yavrare mnorogHcaeranax pac'IeTOB ycraHoHaeHo, tITO AAR 
(mem, nutpracoro gHanaaoHa OTHOIHOH1111 naornageti n gam( coven Hanpamanic 
naroxa B xpwriviecxom ce-geHHH contra AOJIIEHO 6Mm HO'ITH Hopmaaanam K OCII 
corm. Hpumem geurpaabnyto JI1111110 Roam:tenor° pa) nant.Horo xptartgeotoro 
cageHun as OCb Y, Katt nottaaaHo Ha (I)Br. 2, a ocb conaa — 3a cob X. Ana npo-
CTOTES HOJIMHIIM, 11TO xpwrirgecitaa 06JIHCTb orpaungena CTeH-
KaMH no arHomanno K gempaasHoli JIHHHH RwIbIkeo6pa3HOE uteaH. llycrb PP' 
o6o3HagaeT cegeHHe C minutmaabrurm ocatum paccromutem Amway crautamm, 3TO 
cegernte pacnoaoateHo Ha paccroHHHH Yp  OT 0011 conaa. 06o3HagHm pagxycht 

&mom 

X 

(1) a r. 2. CxeMa lioToaa cepea pagHaabaoe moabgeeoe xpErrinecRoe cenerme. 
ji — ocs. contra; 2 — nue= M = const; 3 — Nunntstanstioe ce'IeaEe; 4 — maim 

namepra; 5 — cxeinca mmipi. 

KpIIBH3HM CTOHRH conaa Baepx 110 HOTOIty 11 BEIH3 HO HOTOHy OT TWITCH P COOTBOT- 

cTaeaao -gepe3 Qi II e2.  Tax Katt naornagb nonepegnoro ce -geHHH xuamteo6pa3Hoti 
meant 33BHCHT OT upcomegeHHH ocesoro paccToHHHH meamy emu-Ha/au 11 pac-
CT031111151 no paguycy go ocH conna, TO ce-gante c murnimaabHoti nonepegnat 
'ammo 118.1CO31:I11TCH Beepx HO 're:tem:no OT IIHHHH PP'. IIycTi, KK' npegcTaBaster 
0060E noaoatemte ce -gama c minamaabHoil nnontagmo. OHM 03ByHOB011 HOTOH 

gepea aptrrugecxylo aaacre MOHCHO npegcramtrb B rage cepHn pacmnpeHttft, 
noao6no TOMY Katt 3T0 caeaaHo B pa6ote [4]. llycm. ToHRa M 51131IHOTCH TOTIHOR 

rtarrpaasHoil IIHHHH, rite HMeeT meet° 3Bylf013311 cHopocTL. K OMHOHeHTld exopocrn 
u H v B Hanpaugeant oceit X H Y coureacrHeato B xpirrugecxoti 06/MTH moryr 
6hrrb npatcrasaema B 6eapa3MepnoM eHge caegymaglim o6pa3om: 

= — — 1, 
a* 

I'm a* — xptcrugecitaa cxopocrs. 
HpeHe6peran BEICIIInMR rineHamH B pagax pamoatanaft u 11 v, MOHCHO onHcam 

110J10 1OTOH3 ypaltHarnamit 

u = (x + 1) B 2X — Ym) x
y  (x+ 1 )02  B 3X 3  

v =B(Y — Ym) + —2X2  (x + 1) B2  + . . . , 

Recaeaoeanue norm= munoe panemmax comic 

n  el  

IlplIMellall 3TH ypaeHeHHH, MO/IMO HafITH JIHH1110 HOCTOSIIIHMX alma Maxa. npoxakantyto Repe3 TO'TKH K 11 K'. BA0J113 aToft .1114H1111 monteT 6bITL B10111CJIOHO Taxace H HanpaHaeHlle caopocrn. Tax Hatt .114C.11 0 Maxa norotta Ha 3111111411 PP' aamemo 6onime egiumgm, TO '13CTI, CTOHOH conna, pacnoaoateHHast BHT/3 HO IIOTO-
Hy OT PP', He BaIlHeT Ha COCTOHHIle HoToma, paccHirraHHoe Hume. flapameTpu 
boToRa 13g0J11, amunt KK', Ha moTopoft .1HC.11 0 Maxa HOCTOJIHHO, moryT 61,1Tb npH-meHeHm Halt HaHaaaHme ycnortum HpH ELPTHC.11eHHH cHepxasymosoro HomoHa B C011- ae meTogom xaparrepHcTHH. 

PACIIET ICOHTYPA CTEHICH COMMA 

Ilycm Tpe6yeTcH HOCTp011Tb ROHTyp conaa P'E, Ham iloicaaaHo Ha 4)Br. 3, 
C aagammimx OTHOIIIeHBeM nnorgageil H Agana. nycTb J114111111 CE HammaeTCH 

2 
OT TogMII C Ha xpomxe intmpH H ABIIHOTCH xpafitteft ;Tamil xapaxTepncrintai 
noroxa B conae. MontHo aagaTE ycaoruut gait HapameTpos Hcrroxa, nepecemaionkero 
JI11111110 CE, HpH moropiax 110T0H ra3a B Cowie c03,3aer maxcHmaabllyto THry. IlyeTb P'D ripegcTamageT npaHylo xapamrepHeTHHy B aToci HacTH HoToma, oupegenHempo 
HaqaahHhImH yCnOmBHmI B xpurHgecitort o6aacrtr. Tax Bat xouryp comma, 
noropmil 'vault) paccHHTaTb, HaX0AHTCH BHH3 HO noroxy OT TO‘11{H P', TO 1106bie Hapnagint Rourypa CTOHICH He HOBJIHHIOT Ha HOTOH, HaxogAucHticH B 06.113CTH. 
pacno.nomeHHort Hmepx BO TerzeHmo OT 3111111111 P'D. 

TamHm 06pa3om, HpH Haxoacgerum 011THM331bHOil THT11, co3gaeaemoit HOTO-
HOM, npoxogHaHm gepe3 HOHTp0J1bHy10 nosepxHocrs CE, MOHMO upoHatecrtE 
BLPIHC.71OHHH HapHarmii, coraacHo pa6ore H eapittpoaari. napamapta 'Imam 
TOnLMO Meacgy TO‘lHaMHD H E. 0Heanguo, 011THMaJThHaff Tara moater 6mq, HOCTHr-'Tyra, cunt 13,11071b JIIIHHH DE 

W cos (0 — 
= const, cos a 

rite W, 0, a — cooTHeTmeHHo cHopocTL, HanpameHlie noToica H yroa Maxa. Tax Hatt DE HBJIHOTCH aeHoli xapamTepHeTHHoil HoToHa, TO Hgoab DE 
,HOJISICHO 'mime BISHOJIIIHTLCH ycaante COBMOCTHOCTH meatgy napamapamH HoToma 

d0 	dW ctg a 	sin  a sin  
dli 	di? W 	R sin (a+0) —0' 	 (4) 

rite II — pal Ha.abHaH moopgimara. 

--= 

(1) 

(2) 

443 

rite x — notta3areas agHa6amt, a itortcTarra B copegealieTcH ypaimeHaem 

(X + 1)B 2Xk+
ik

= 

IED a r. 3. Taaagamii RoaTyp contra 
Tana HE — D» Ti RouTpoabaaH a0- 

 BepXHOCTb. 
1 — no}rTyp CTeHRYI contra; 2 — nesaa nn- 

Maxa (llonrponsnan noeepxstocmb); 
3 — npasag JIHH1411 Maxa; 4 — xpostna 

— (Mb coma. 

(3) 

29* 
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a 

411 n r. 6. CxeMa pa6omI conna Tuna «E — D» rra paamanamx HmeoTax. 
a — Ha He6onnmoB Hamm, 6 — Ha cpealleti amccEre; 8 — Ha ()nem, 60ab1310ii Hamm 

1 — Hamm Maxa; 2 — cHo6ognan HosepxHocm; 3 — cxanox ynnoTHeHHH. 

\ 	 \ 
\ 	 \ 

\ 

Ic 	

2 \ 	Pa  , 3 	\ 
\ 	 ■ Pa  

I 	i 	‘ 	
i 

lit 
	

■ \ 	• 	\ 

"" III  \ n‘a 111 . 1 \ \\\I. 
1• 6 	 8 
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HpusegeHrule ypaHHeInia (3) H (4) gocTaronnm gJIFI onpegeneHlla napameT-

pon noToxa Hgonb DE. Ho nonynernimm Talcum o6pa3oM napameTpam noToxa 
H no 3apaHee k13130CTHISM napameTpam noToxa Hgonb P'D moacHo aanonHurb cency 

E 

(I) H r. 4. CeTHa xapaHTepHeTHH 
H HouTyp comm. 

1 — nutnin TOKa P'E (Howryp CITHKI4); 

2 — BuslicneEmag Hama mmHg Maxa; 
3 — npaaaH munan Maxa. 

B COMB. Am:mem:Le Ha cTeHHe OT KpnTwriecKoro cenerma AO TonKII P 1  noJIHOcTbIO 
onpegenaerca HonHog pacumpeHua Ha KpoMHe TapenHn H CT0111(011 conna 
BH113 HO HOTOKy OT DIOR RHHI111Maxa C IP I IIOTOK BLIX110111114X ra30at oupegenaeTca 
cnegyxanumn gayma rpauunamma ycnosuamn: cTeHHoil conna, pacnonomefuloil 
B11313 110 HOTOKY OT T0'11111 P1 , 14 ,I1OHHMAI gaHnenuem pb B o6nacTH, pacnonomentioill 
3a TapenHoti. 

HoHTyp CTBH1111conna cripoeHTHpoHaH Talcum o6pa3oM, YTO ero nacTb meatgy 
P1 a 11011HOM conna fIBIDIBTCH 1430rHyTOC1 H B nor' 06.113CTH umeeTca 

110B0pOT noToHa• Taxam o6pa3om, BHH3 HO HOTOKy OT TOTIKH P 1  BbIXJO1111}Je 

444 	 E. Koncmpyrafuu  paKermibix 8otaamenea 

3 

xapaxTepncTuH meazgy xapaHTepacTrucama P'D H DE. JIHH1111 Toxa, npoxogaukaa 

nepe3 P' H E, H eCTI, HCKOMBIII KOHTyp. THHHTIHB11 ceTHa xapaHTepucTrui H THHHTI-

Hurl HoHTyp conna npegCTaHnermi Ha cjaar. 4. 

BBHHHHE BHEHIHEr0 HAB.TIEHHH HA IIOTOK B COWIE 

Ana onpegeneHaa TaroHmx xapaxTepucTHH conna paHeTnoro gurrarena 
Ha pa3n1nnmx BaIcoTax cnegyeT onpegenuTb B1111/111110 HHeraHero gaHneRua Ha 

IIOTOK HayTpu conna. B 06MTIHOM conne B}4X11O11HbIe 1. 3.3131 pacuHHpHIoTca OT 

41aaneHug B Hamepe croparma g 0  gaHnerma 3nanuTenbno 6o.nee E1113110TO, nem 

P/p,, 

Pb /Px 

ID a r. 5. BaHHHne /men:mem naaneEma Ha pacnpenenemae Am:mei:mg Ha cTeince. 

I — HpH HnaHnx attaneamix pb ; 2 — cao6oaHaH Hamm TOKa; 3 — creaxa canna. 

B11B1111103 gaHneHire, upa Horopom upoucx OMIT OTpbIB noToxa OT CT011011 comm. 
3TO nepepacumpefule B connax c 6°mA:toil cTeneHbio reomeTprinecHoro pacnrape-
HRH HpHBOWIT X norepaa Tara Ha manmx amcoTax• B comae THna «E—D» Haw-
Hylo ponb arpaeT gaHneHae Ha Topne ummpa, HmeHnnero Bug TapenHa. Pacul-

peHHe BbIXII011HIAX TaZOB HoHpyr Hp0mm4 TapenHH npogonameTca go Tex Hop, 
noHa gaHnenne H pacumpatouplica cTpye He gocTHrHeT fiouHorogaseellxa Ha T apen-

Re. HycTb nonoaceime TogKH C 1  Ha Hpovnte TapenHu, Hart noHa3aHo Ha cimr. 5, 
xapaRTeproyeT cTeneHb 3Toro pacumpeana max THHIPIHMX ycnosuax pa6oTm 

npll manom oTHorneHHH gtimsaaal HycTb C iPt — 1114H1111 Maxa noToxa rasa 

rans HcnrammaloT 110B0pOT CO camTnem, BC.TleACTBlie zero gaHneHue Ha CTeHlie 

BoapacTaeT. CB06cogHylo JIH111110 Taxa, 110Topm 11B111IeTC/1 HayTpemaim rpa-
EHMILIM yCJIosHem 110Toica, HINISHO BISTITICJIHTb MeTo) Om xapaxTepacTrui. 
npmnamaa gaHnenHe Ha rpanarke cTpyn nocTosuumm. lionynenHaa 1111112111 

HB111110111311CH rpaturnHok, Ha3Hana Ha itarype «cHo6ogHoil mumeff ToHa». floTolt 
Hbunonufax rasoa, orpaauneHrunil cTeratoti conna H HllyTpeuHeil rpatrageft cTpyll, 
npoTeHaeT 6e3 oTpmaa OT CT0141111, TITO He aMeeT mecTa y o6brgamx col:ran. HOBO-

par noToxa co cacaTHem 3a TonHoii P1  upogonameTca sgonb cTenHu go Tex Hop, 
Holm oTpameHame OT rpaifilIAbI cTpy73 BOJIHM, Taxlle, Halt (M t , He )10CTHPH3/1 

CTOHKa comm. OT 3T011 TO'IKH Ha cTeinte conna gaHneHlie 01111TE. HanHHaeT Hagan:, 
TanlinHoe pacnpegenenue garinerma Hgonb CTBEIKII conna npegcTaHneHo Ha 4114T. 5. 
Ecall gaHnerme Pb 3a TapenHoii armaeTca ;ICICTaT0'1H0 111131111M, TO pacTuupeHHe 
BLIVIOIIHMX ra3oH 6ygeT MOHOTOHHO npogonataTsca go HoHna conna a pe3yjn -
Tapp0rnee pacnpegenerme HaHneHHH Ha cTeHxy 6ygeT TaHau, KaK noHa3ano nyint-
TapHort niumeil Ha clutrype. PacripegeneHne gaHnewria Ha creHice Gonna Tana 
«E—D» nogo6Ho pacnpegenefuno gaaneHHH Ha cTeroce HumpeHoro conna, o nem 
coo6rueHo B pa6oTe [5]. 

Pa3nannme cxembi ucTeneEma H3 cones Tuna «E—D», pa6oTaimux Ha pa3- 
MAX HmcoTax, H pacatapenHe BM/C.71011MAX -raaoe HoHpyr TapenHa npegcTaHneHN 
Ha cl,i)Hr. 6. ilpH Hecbma manmx °THOU:10E11111X gaHneHHA, cooTHeTcmrpouaix pa6o-
nHu ycnosnam Ha manon HbicoTe, Beca HOTOK nprincHmaeTca K cTeinte conna, 
a Hemp conna ocTaeTca cHo6ogamm OT BE41121011111.1% ra3oH. AasneHne B 3Toti cpeg-
Heti o6nacTH cnerHa mime, nem HHeumee gaHneHue. Hpn 1101111111BH1111 HHeranero 
gaHneuma c Ho3pacTaHHem Hmcom HOTOK 3a. TapenHoil npH6nHataeTca K ocH 
conna, Halt noHaaaHo Ha 4airype. Ha OTIeHb 60111,111401 HmcoTax IIOTOK 3a TapenHoii 
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cmLucaeTcn. Tax Nan IIOTOK B Totuce 3aMfilltatTlia gOallfell 6&m oceamm, TO BO3H11- 
KaeT caatiox ynnoTHeHnn, oupenennemmil napaMeTpaMn noToxa. 

RoallainigneHT Tura conna Tnlla 4E—D» npn CTeneHn reomeTpnRecaoro pac-
umpeann 25 : 1 li r[pH gaBneHnn raaa B xamepe cropauuu 35,2 ama aurnicnen 
g.1111 upnaegenHoro pacnpeneneHnn naanemin Ha cTerute npn pa3nimmilx BE.ICOT-
MAX ycnoanax. ROAXIMHHOHT TliTH contra npnaegen B 6e3pa3mepHbei IITM 
oTHeceHnu ero x H,ReanbHomy 3Hageinuo xo3clapngHeirra Tarn Ha gamic& amcoTe. 
Ero nameHemin noxa3aHm Ha 4nEr. 7 1). ,Lknn ygo6cTaa cpaaHeann Ha •:Dnrype Taance 
HaHecesu xapaxTepHcTium o6mHoro contra Jlasann upn cTeneHnx reomeTpline-
exoro pacninpuma 8 : 1 H 25 : 1. HortopoT co cacaTnem Ha cTemte couna,xoTopmii 

2 
1,1/ 

0,9 

0,8 --  

0, 7 

 9,6 

. ■...-. ■-• 
\ 1  
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. ■ 	 . 

...' 
< 

,....  _  

• ........ __ 

37."— • 

, 

.-- 
.'' 

..- 9 

5 	10 
	

15 
	

20 
Bucoma, Kirt 

H r. 7. OneHommte THromae xapaHTepacTinut contra Tllua «E — DD 
upH pa6ore Ha paaaHmuax mcoTax. 

I — coma) eE — 	a = 25; 2 — maeaabaoe ammo; 3 — apocbmaxpoaaeoloe corm° 
Tana .Haeaner, e = 8; 4 — npoAaaxpoeamxoe amino Timm Harman, e — 25. 

TagliCe nmeeT MOCTO B cnyqae nrrupeamx conen, liBageTCH BalitHISM• 06CTOFITeab-
CTBOM /lag yny'imeHnn xapauTepncum Ha manmx amcoTax. Taxer o6paaoM, 
3aBHCHMOCTI, xapaKTepncTnan Tian OT BLICOTBI, npnaegeHnan Ha clmar. 7, gag 
conna Tina «E—D» HO 7TH nono6Ha TaKoii ace xapaaTepncume inTupeaoro contra, 
upencTaBaennoil B (21. 

PE3YJILTATIA HCHLITAHH21 H IIX OBCYMEHHE 

Teopenmecanii aHann3 Te=feHnn B tonne «E—D» noaaaan, Itax aTO cnegyeT 
03 upegmnyinero paagena, BO3MOHCHOCTb noHopara co cataTnem Ha cTeruce conna 
upn MaJHAX BLICOTaX. HpenmyinecTso TfirOBLIX xapaxTepncTna contra 3TOTO 
Tuna Ha manmx nmeoTax no cpannetuno c xapanTepncnntamn 06mqHmx conen 
oupegeallercH areyreTllllem HaBHOEM.31 Ha CTeggliconna Hinge oxpy)KaIoi;ero, B1,13- 
Batmoro nepepacninpeHnem uo'roaa, a Taxme BoapacTannem garineHnn Ha cTennn 
BeaegeTBIle noaopoTa noroaa co cacaTnem. gag Toro 11r06si 110arillTb ancuepll-
merrraablloe nogrseplltuelllle xapaxTepncTint couea Tuna «E —D», 61Ann upo-
aegeHm upogyaan xononHum B03Ayxom 11 orHeame palleTrun llcuuraallH. Hllme 
HpHBOTH4TCH o6cranenne peaynyraTos HcHmTaffail. 

HPOAYBICH X0110AHLIM BO3AYX0M 

lioilTyp conaa Tana «E—D» 61A,11 paccnnTaH Jjnu SHarlegat X = 1,4, eTeneHn 
reomeTpkmecaoro pacumpennn 34,2 u namm, pasnoii 52,4% OT nnkum 15° 

1 ) Ha daHr. 7 ne noxaaarila noTepx gag collaa Tana 8E—Do, Torga Haft g.1131 06LN-
HEM conen 01111 noxaeaarza.--17 pax. peO. 

413 a r. 8. Conao Tana «E — Do, upameaeanoe upn HCHIATaBEHIC 
Ha xonognom Hoagyxe. 

Houllmecuoro con a. Ha dnir. 8 nona3aHa cDoTorpadam couna c nerrrpananum 
renom. CTemca comma H Humana cToporra TapeaHn 6Liall o6opygonairm gnu aame-
pa cTaTinecaoro gasneman. aTo corm° 6mno HcmiTano B BLICOTHOR KaMepe, c oeAa-
Hernial C 60nbzunm Baxyymnum 6aicom. gaBnerme raaa BO axogHom ce.leann 

2 

M M 

r. 9. HpullaH pacupegeaenna gaenenng aa creaRe canna upn mammal:ma 
Ha xonoimoot noaapce. 

1 — Teopen4neocaff (npa 6onbmoti cTenefue pacmxpeana); 2 — awl oracaueeam 
paaaom 48. (Ho ocam B oparmaane oamippoalmi Hex.— IIpux. pea.) 

conna nonnewanaanocb npn HomnHansHom 3Haen -nn p ti 3,5 ama. Perynnpo-
Barnum arsepczna me}Rgy BMCOTHOCI xamepoil H Baxyymnum 6aKOM MO:EHO 6 WI 0 

mei:Ewan. COlIa0 npn paann,mmx 3natieHnnx gamermn B amcorrHoff KaMepe. 
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Hama nposeneua cepaa nycRoa rum pananamsx onsomeallax gasnemin 
B conae, H BO apema Haamoro nycRa H3MepHAIICIa namemsa Ha cTemce contra 
H Ha amemadt cTopoue TapeaRa. HpexpapaTeamme accaugoaanna noRanams, 

nartamme Ha amemadt cTopone TapeaRn 3HBEICHT OT OTHODIHHHH garoreHHii 
B tonne. 

PacaeTabsit aaaaau noToRa B comae aaeT pacupeneamme gaamenass Ha cTeruce, 
noRaaamme Ha (Dar. 9. Hamepeama gaBnemi Ha cTenRe ups BhICOKHX OTHO-
meramx ;ma:lea:ail B conae uoRaabasamT xopomee coraacne aRcnepamemaamforo 
pacnpeaeaerma naaneErna c pacnpegeammem, npasegemmus ata cjaarype. Hymc-
Tapaaa Rpaaaa, npuseneamaa Ha cjaarype, noxammaeT pacapeneaenae ;salaam:ma 
na cTeaRe, noayaenaoe npa OTHOMOHHIT B comae, paBHOM 48. MecTo-
noaoacemse El xapaRTep HOBEIIIIHHHH nameama, ausaammoro noaopoTom co cam-
Tams am °Terme coma, MOSEHO cinemas no ammennao aa anemndi CT opoRe TapeaRR 
H CBOpHTE• C OHLITHEIMH RAH oTaseaaaocs paHee, inseams 6.111131We COOT-
BeTcTane asemay pacupene.neanem gasmen-Ha, npeacTaaaenausm Ha (Dar. 9, H gala-
HMMH, coo6menauma B pa6oTe [5], npa npameaemsa muspeabax conea, pa6oTaao- 
max Ha HH3HEIX OTHOMeHMIX 

CTpoeune noToRa Ha maxoge H3 contra Tana 4E—Da 6bmo aayaeno c nomommo 
nyuRoa aopca, npaxpenaenaux K nposoaoRe, aaTanyTda rsonepeR maxonaoro 
ea-cleat:1m comm. Houyaeanme cDoTorpaclum nytmoa aopca yatasissatoT Ha co-
raacae c oaamaembus xapaRTepom noToRa, npencTaaammum na (bar. 6. 

OFHEBEIE HCHLITAHHJI PARETHOIO COIIJIA UREA tE — Ds 

Atunme orneamx acnbrranufs 6baaa noayuemil s macnepamearraammil Ramepe 
paReTaoro guar aTeaa, caeammoil AAH ARyx Renal: HOHa3aTE, BO3MOHIHOCTE. 

(1) H r. 10 Congo alma tE — D» panersoro anurareaa, upumenemaoro spa 
ornesux ucrthrramanx. 

pa6oTas Roam: wadi Hamepm cropaana H nonnwpauTb 	 II0AOHIOHHEle 

B OCHOBy pacaeTa conea. 
PaKerHOe conao Tuna «E—Da 6asao paccaaraao g.1151 cTeneam reomarpnue-

cRoro pacumpearaa 41,2. Kowryp contra 6aui paCC4HTBH ;TRH onTumaamaoro aaa-
=mama Tara npn x = 1,23. AaameTp assaconnoro ceaemus H ganua contra 6biau 
COOTBOTCTBOHHO 1785 H 1148 xx. Aaaana Teamma nepea COIIJIO Tana «E—D» 
noKaaai, ilTO, aecmoTpa Ha ero maayao gaisay, cocTaaaanompo TO.AbK0 41 % 
OT AAHHEI 15°  HOHIVIeCII or o COLLAR, ero pacaeTaaa THTa B nycTOTe 
K Tare RoatnaecRoro Gomm rma pawls's/a cTeneaux pacmapemaa. 

Ha 4mr. 10 npeacTaBaeaa cDoTorpaciana contra. RonTyp conaa 6bm in:mon- 
/WE TORERO AO nuameTpa 1372 .34.4t, RoTopisil HBAHHTCH AOCTATO,IHEINI gaff yeTa-
aouneassa cnpasenanaocTu meTona pacgeTa. HeaocTammaa RaCTE coma noRana-
aa nyaurapaoft nuHHe73. liamepa cropamsa, neuTpaabaoe Teao B snake Tapeaun 

cTeuRa contra neoxaamaaemba H caeaaam Ha manta cTaaa. Bo apemn 3TIIX 

Tamsis npamemmocb TOHNHBO manumit Racaopog — yraesonopoanoe ropuesee 
RP; ammenne rasa B Ramepe cropanaa ameao noMHHaJIbHoe 3Haamme— ,30 ama. 
Ha Buemueal cTopoae TapeaRn aamepemwe oanoponaoe ganaeHne 6bmo HecRoab-
Ro HHAfe nanaeama oxpyammuseft cpegm. Hcnoabaya upoTanumauseame, nefacTayao-
mee Ha TapeaRy, MOSIIHO nairra, Isaac sTomaeaaao B npeamaymem paaaeae, o6JIacTb 
CTHRKII coma, rge Ha gaHneHne oRaabnamoT BAHRHHO anemnase ycaomau. B 9TOH 

o6aacTa 6raeT na6aRmanka nocTenemsoe BonpacTaame skaaamma Fla cTemay 
6aaronapa noaopoTy co cmaTnem, coanaimemomy cTeaRok coma. Pacupeneaeaue 
ammerma, aamepeamoe Bo apema RCIIEITaHIIg, noRaaaao xopomee coraacase 
aRcnepameaTaammax nammx c npencRaaamnama TeopeTaaecRama seaammama. 

3ARJII0,111TEMAILIE 3AMELIAHH11 

B amnia pa6oTe npeacTaaaea Hosaiii THH paReTaoro comm. RenewTame 
Toro, 'ITO ace puns:Rpm:use noToRa npoacxonaT BoRpyr Rpomica neaTpaabaoro 
Terra B 06aacrH ITEITH'IOCHOPO ceaemta, aB11118. conaa HOBOPO Tama 4E—D# aua-
aureabno ymeabmaeTca. Hatmeno, 'ITO npa onada H Tad ace rare gamin contra TH-

na «E—De BAB oe memsne AAHHEI 06101H0r0 npocfmaapoammoro comm. OTcyTcume 
noTeph Tarn na peausmax nepepacmapealia geaaeT conao «E—D» DcM)exnasaum 
B ampoRom gnanaaoae pa6o'iax OTHODIHHHil.  aamennii. Ymeammenne AMITIES conJIa 
H, caenoaaTeahno, abrarparam B Bece HOHCTpyKAHH yHamanalar Ha npenasynsecTaa 
B npameneann conea «E—D» ;Ian nocaenaux cTyneneii paReT, me Tpe6yaoTca 
60AbBIHe cTeneaa reomeTpaaecRoro pacmapenam. C npyroft CTOpOHIS, a 

Haa pa6ara B DIRpoRom naanaeone onaomenaii ganaeHHA geaaer arm' THU conea 
4lieurgn 

npnHaeHaTeamnam ;can onuocTynearaaTbax paReT. Peaabaocn, pa6oTba Roabgemsx 
Ramep cropamm c conaom THEM «E—D» 6maa ycTaammena IICHEITaHHHMH 31m:w-
ad( Ha xonoaaom Boaayxe n orneamma acubrrammam 6oamnoro paReTaoro 
akaaraTeaa. 
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