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AHHOTBUHSI 

BaKyyMH SSI KaMepa c .a eyMfl epawaJOWHMHcfl TenecKonaMH npe.anaa Ha'l eua 

.!lll fl H3MepeHHSI yrnOBhlX pacnpe.aeneH HA H y r llOBhlX KOppenSIUH A npo.ayKTOB ~.aepHWX 

peaKUHA npH HH3KH X H Cpe.aHHX 8 HeprHSIX , a T8K >Ke I{CCJ1e.!lOB8H H SI nOJ1S!pH38UK011HbiX 

3¢<j:leKTOB. TenecKOnbl npe.acTaenSIJOT co6o10 pa3H bre K OM6HH 8UHI{ nponopuKOH811bH hrx 

I{ C UHHTHJ1J1SIUHOHHbiX C'leT'fHK OB. K poMe Toro , H8 K8Mepe YCT 8HOBJ1 e Hbl npH 3 - x cpHK 

C H pO B 8HH bl X yrn ax CUHHTHJ111S!U H OHHble C'feT'{HKH , KOTOpb!e MO>I<HO HCnO.'Jb3008Tb B 

KS'!eCTBe MOHHTOpOB Hmt CneKTpOMeTpOB . 8 ueHTpe K8Mepbl pacnonaraeTCfl 8p811\810-

W8f1Cfl TO'!e'!H8H r8.30B8ST MH lUCH b, 

I 

~ 

~ 

't 



1, b s e A e H M e, 

JJnn accne.nosaHHst yrnosbiX pacnpe.neneHHA R yrnoBbiX KoppenstuHA aapn>KeH

HbiX npo.nyKTOB st.nepHbiX peaKUHA rrpH HH3 KHX H Cpe.QHHX 3HeprHHX He06XO.QHM8 

B8KyyMH8SI K8Mepa , B KOTOpoA MO>KHO BP8Ul8Tb aeTeKTOpbl BOKpyr MHWeRH . 8 K8 

qeCTBe .neTeJtTOpOB )J{91l8T91lbHO rrpHMeHHTb TeneCKOribl H3 H9CKOJTbKHX C'{9T'{HKOB, 

Cqe'J:'{HKH oaHoro TenecKona aon>KHbl pa6oTSTb Ha cosna.neHHH , '{TO noaeonneT 

3H8'{HTellbHO yMeHbUlHTb qacno HMnynbcoe ¢oHa. Bnaro.napn aToMy npellCTasnneTcn 

B03MO>KHblM H3MepS!Tb TSKRe 3cPcPeKTbl C He60ilbWHM Bb!XOL10M
1 

K8K peSKURSI C M8 -

llb!M C9'!9HH9M HllR yrllOBbl9 KOppenstUHH • .[lnn Ha6moaeHRSI yrnOBbiX KOppellSIUHft H y>K 

Hbl .nea TenecKona, pa6oTaJOruHe Ha coena.neHan. JJnn HCCneaosaHRSI nonstpHaauHoH-

H btX 3¢¢ eKTOB Heo6xoa HM hi pacceaeaTenb , pacnono>KeHH biA a a H e6onbw OM paccTon 

H RH OT MHW9HH1 H aeTeKTOp , Bp81U8101UHACSI BOKpyr STOrO pacceHB8Tenn, T , e, 

eoKpyr oca, He coenaaaJOrueA c OCbiO MKweHR. B Ka'leCTse LleTeKTopa nyqwe sce

ro e aToM cny'lae HcnonbaosaTb onnTb >Ke TenecKon . BcnoMoraTellbHbiMH npH6opaMH 

LlllSI BCeX H3MepeHHA SIBilSI IOTCSI: UHilHH!lp ¢>apaaen, KOTOpb!M R3MepsteTC SI a6c01liOTHblll 

TOK HOHOB 1 rrSASIOWHX HS MlfWeHb~ H MOHHTOpb!1 KOTOpbie Ll810T OTHOCHT91lbH bift Bbl -

xo.O peSKUHK 0 npa KOHCTpyHpOB8HHH K8M9phl BCe 8TH Tpe60B8HRS! npKH~Thl BO BHK-

MSHRee 

2, KOHCTpyKUHSI B8KyyMHOA KSMepb! 

8aKyyMH8SI K8Mepa COCTOHT R3 CT81lbiiOrO UR1lHH!lp8 Bb!COTOIO 2 10 MM H .Q R8 

MeTpOM 400 MM. Ero OC b pacrrOilO>KeHa rOpH30HT81lbHO, ny'l{OK HOHOB BBO!lRTCSI 

qepea KOilllHMSTOp /aHaMeTpOM 1 MM,/ B !lOilb .QH8MeTpa K8M Cpbi , B aeHTpe KOTOpoll 

yCT8HOB1l9H8 MHWeHb, 3a MHW9Hbl0 yCT8H8BilHB89'1lCSI 1lR60 UHilHH.Qp Cl>apa.nest , 1lH6Q 

M8rHHTHblH 8H81lR3STOp /eM , pHC, 1/, 3TOT 8H81lH3STOp Clly>KHT .QilSI H3MepeH H SI no

Tepa 3HeprHH HOHOB 8 cPOilbrax MRW9HH, 

Ha o6eHx 6oKOBhtX cTopoHax KaMepbi pacnono>KeHhJ epama10waecn 6apa6aH bi
1 

11 H8MeTpOM 200 MM 1 KOTOpble ri03B01l!'!IOT riOBOp84HBSTb TeneCKOII!>t BOKpyr MHW9HH, 

VJx riO .QBH>K H bJ9 YllllOTH9HRSI H8 BSKyyM LlOCTHrSIOTCSI C riOMOUlblO K OM6H HKpOBSHHbiX 

T e¢noH - peoRHOewx Kon eu /pHc . 2 / . B aTRX 6onbwHx 6apa6aHax aKcaeHTpH'IHO 



BCT8BlleHbl .llB8 ManeHbKHX BpautaiOWHXCSl 5apa6aHa /.nHaMeTpOM 84 MM / t B KOTOpbiX 

OOSlTb >I<e 3KCUeHTp1PIH O H OO.llBH>I< H O 3aKpenneHbl .aep>t<aTeliK TeneCKOOOB. 

CneuKanbHaR TepMH'!ecKast o6pa60TKa K pacTO'IKa Kopnyca KaMepbi • apaU1'~t0WKx· 

CR 6apa5aHOB KaMepbl, OTB9pCTKSl .llliSl MHW9HH K .llp. Ha OflTH'I9CKH- paCTO<fiiOM CTaH-

K9 003BOliSlliK BbJllep>l<aTb He06XO.£lHMbl9 COOCHOCTH f\ KaM epe C O CTpor o B bl lf'fl/!·,/\ 11-

tHbiMH HanpasneHHSlMH ocel! T9119CKOOOB H MOHHTOpOB H8 U9HTp K8M9pbl , K OHCTpyKUHSl 

K aMepbl 003B01R9T OCyuteCTBliHTb BCe H906XO,llHMbl9 nepeMeuteHKR T911 9CKOOOB / eM , 

pHCo 3/ 5e3 HapyU19HHR B8KyyM8 B K8M9pe : Bp8tUeHHe TeneCKOfiOB BOKpyr MHW9HH 

0 0 
8 npe.aenaX yrnOB OT - 145 .llO +145 OTHOCHTellbHO Hanp8Bll9HHR HOHHOrO ny'IK8 

I I Ha pHc . 31. H3MeHeHife paccTOIIHHH MC>KD.Y MI1WeHbiO H TenecKonoM a npe.aenax 

OT 28 .llO 72 MM /!! Ha pHC , 3/ H spalll.eHHe TeneCKOOOB BOKpyr pacceHB8Tenst 1III 

Ha pHc . 3/ , Bee nepeMelll.eHHst MO>I<HO ocyu.~ecTsnstTb KaK BPY'~HYIO , TaK H .ll HC TaH-

uHOHHO lc nynbTa ynpaaneHHst/ , • 

H 8 OCH O.llHOrO 60llbLLOrO 6apa6aH8 yKpenneH ,llCp>l<aTellb r830BOtl MHW9HH C 

r83011pOBO,llOM, a H8 OCH npyrorO CMOHTHpOBaHa WTOpKa, nepe.llBHraiOJUIHICs:! 

Bll.Ollb OCH KaMepbl C09UH8llbHbiM MeXaHH3MOM fcM • .llanee/, 

Ha KaMepe , no.a yrnaMH 
0 0 0 

4 5 t 90 H 135 OTHOCHT9llbHO H8llp88119HII:Sl HOHHOrO 

ny4K8, HM910TCSl OKH8 .llliR ycT8HOBK H C UIIIlTHillTSIU~IOHH bi X C'l9T'IHKOB HliH LlpyrHX Ll9TCK-

Topoa /eM . pHc. 1 I . 

6onbwHHCTBO acex ynnoTHeHHA KaMepbl c.aenaHo H3 Te¢noHa . Ha acex no..Q -

BH>I<HbJX ynnoTHeH H HX npHMeHeHhl KOM5HHaJlHH pe3HHhl K Te¢noHa /eM , pHc. 2/, B 

3THX ynliOTHeHHRX pe3 HHa o6ecne'IHBaeT H90f5XOLIHMYIO ynpyrOCTb, a TeciJnOHOBbltl MaH

'KeT CHllbHO yMeHbwaeT Tp9HH9 npH apaweHHH 6apa6aHOB, /K OacPcPHUlieHT Tp91His:! Teet -

noHa Ha MeTanne o"4eHb Man/ , TaKKM o6pa30M ace no!lBii>KHbie ynnoTHeHHSI Hane>I<HO 

pa6oTa lOT 6ea nononHHTellbHOA cMa3KH, TaKaR cHCTeMa spawa!Olll.HXCSI ynnoTHeHHA 

C TecPliOHOBblMII MaH>KeTaMH, nO HMeJOIU HMCSl y HaC CB9..Q9HHS!M1 He 011 HC8Ha B lli!Tepa-

Type . 

K aM epa HM e eT o T nenbH hJA pTyTHhiA Jl HcPcPY3HOHHbit1 Hacoc , B pa6o'I HX ycnosHstx 

- 5 
B KaMepe ynaeTCSl OOLI.llep>KHBaTb B8KYYM B npe.aenaX 2 - 3 ' 10 MM pT. CT , C 

uellb"IO ynyqweHHSl BaKyyMa II Bb!MOpa>I<HBaHRSl B 03MO>I< HblX napos Macna, BMeCTO 



0 
M OHHTOpa non 90 , npenyCMOTpeHa YCTOB OBK8 JIOBVIUKII C >I<HflKHM .130TOM . 

3, ra30B8SI MltWeHb 

B naHHOM np116ope npuM eHHeTCH c'beMHaH raaonaH MlfU J OBb , Ee KOHCTpyKUHR 

H p83M9pbt onpeneJIS!IOfCS! 8 KO>KnOM OTneJibHOM CJiyttae KOHKp9THblMH 3anat.t8MH 

3KCnepHM9HT8, '-ITOObt nonyt.tHTb xopowoe yrnoeoe paapeutCHHe a pacnpeneneHHH 

nponyKTOB peaKUHH, Hy>KHbl HeOOJlbWHe p83M9pb1 MHllJ9HH , 8 naHHOM Cnyt.tae TOll 

III HH8 MHUJeHH COCT8BJIS!eT 3 MM . Ee cPOpMa, llOK838HH8Sl H8 pHC . 4
1 

Bb!Op8H8 TaK, 

'tTO nponyKTbl peaKUHH MOryT 8bl119T8Tb H3 T'830BOrO OO'beMa 0 B0CbM8 WlfpOKOii 

001I8CTH yriiOB, 0KH OM nnSI 8XO..Q8 nyttK8 H 5blXO!l8 nponyKT08 peOKUHH CJiy>t<HT 

il119HK8 H3 CJIIOnbt HJIH HHKeJIH TOJilUHHOIO M9HbW9 I VIHKpOH8 , l"' HWeHb H8llOJ1HS!eTCSI 

T'830M no naeneHHH 60 MM pT, CT. K Opnyc MHWeHH H3011Hp088H OT UKJIHHnpHt.teCKOro

n ep>t<aTensr Kaapueaoa Tpy5KoA , Dep>t<aT eiib yKpenneH a uenTpe onHoro H3 5apa6a-

H OB H MO>KeT ilOB8p8t.tHB8TbCH OTHOCHTeJibHO H9T'O, 38n8B8 SI TeM COMblM HeOOXOnHM O E! 

ilOJIO>KeHHe MK W9HH BHyTpH K8Mepbl . 

Llnst H8il 0 JIH9HHH MHWeHH npHMeHSleTCH BOKyyMHO-H8llOJIHHTeJibHblH CTeHn ll3 

M9T8JIJI8 C M9T8111IHqecKHMK MeM6paHHbiMH BOHTHJIHMH, Bee y311bl ynJIOTHeHbl C no -

MOUlbiO TecPJIOHa • .!laaneHHe 8 MHW9HH yCT8H8B,1lHB89TCSl TennepOBCKifM 118COCOM. C 

ilOMOIUbiO 3TOT'O H8COC8 T'83 1{3 MHWeHH OTK8ttHB8 9 TCH 8 08JIJ10H H MO>KeT HCil01Ib30-

B8TbCSI nOBTOpHOo 

M Hw eHb OKpy>t<eHa wTopKoA /pHc , 4 I, KOTopaH npH H3McpeHHH 3¢¢eKTa 

pacnonaraeTCSI TaK, t.tTo nponyKTbr peaKuHH MOryT •r epea wenH norranaTb Ha no -

TeKTOpbl , 0TOn BHT'8SI WTOpKy BnOIIb OCH K8MCpb1 , MO>KIIO 38Kpb188Tb Bb!XO.Q 't8CTH

U8M H , T8KHM o6pa30M, H3M9pS1Tb cPOH. '-fTOObl HCK•110'tHTb BliHSIHHe HeATp81IH38UHH 

nyttK8 B MIUU9Hif H8 H3MepeHHH KOHHOT'O TOK8
1 

MHLU9Hb II UKJIHHnp ¢apa nest coenw

HHIOTCSI BM9CTe, Ha WTOpKy nonaeTCR ilOTeHUH81l M HH yC 300B Ll11SI 38Ll9p>KKH 8TO

pKttHbiX •ne KTpOH081 Bb!6HB89Mb!X nyt.tKOM H3 MH WeH H. 
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4 . T l'llC'CKOflbl 

B Ka •wcTae TenecKonoa JlllH H3MepenHH yrnOBbiX pacnpe.D.cnenHA Uh~<HI I~aro -

Tva!leHbl TpH p83H bJe KOM6HH8UHH C'-19T'IHKOB: Jl68 npOnOpUH011811bHbJX Cl{9T4HK8, 

OJl HH nportOpU HOH811bHbiA H OJl HH C U HHT H1111HUHOH H bi A C'I9T4HK, aaa npOnOpUHOH811b 

Hb!X C'I9T'IHK 8 H OJlHH CU HHTH 1111HUHOHH biH. B cnyqae TenecKona c nayMH 

npOnOpUHOH811bHbiMH C49T'-IHK8MH BOKpyr a TopOrO C'~CT'IHK 8 MO>KHO Bp8W8Tb 6apa -

6a H C cPH11bTp8MH , KOTOpbl9 Clly>K 87 Ll.llH p83Jl011C HHH '18CTHU pa3Hb!X BH,UOD If $HOp · 

2 rn A. 0KH8 Ten ecKOTIOB 38Kpb1Tb! 81liOMKHHeBbiMK cP011bT'8M K T011WKHOIO 2 Mr/cM • 

C4eT'-IHKH HanonnstiOTCH apronoM c 2 % npHM ecbiO C0
2 

c noMOWbiO cneuH BilbHoil: 

CHCTeMbl H8TJ 0 11He HKS1 1 K OT0p8 S1 fl03 BOJHI 9T npOH3BOttKTb 0'-IHCTKY rasa K K3M9HS1Tb 

.oaaneH Ke B C 'IOT'IHK8X a WHpO KKX npeaenax, 8 CUHHTHllllSlUHOHHbiX C'-19T'IHK8X HC 

n onb3oaaH bJ Manor a6apHT H bJe ¢oToyMHO>KKTenH TH na ct>3Y-3M . CuHHTHnnHTopaM H 

flansttOTcH TOHKHe / 1,5MM 1 KpHcTannb• Cs 3 • PaspewaiowaH cnoco6nocTh 9THX 

C'ICT'IHKOa p8BHfi9TCH 17% !JllH 

nos c 9neprueA 10 1\1\aa . 

<X -•taCTHU c 3HCprKeA 5 M 98 H 12% ,unst npo-ro -

n p enyCH1lHT91lK H K8TOJl HbJe nOaTOpHT91lH C'-ICT'-IHKOB p8Cfl01lO>KeHbl npH MO B 

K opnyce TenocKonoa, KnncTpyKUHH onHoro Ha T cnecKonoa Hao6pa:m.ena n a pRe . 5. 

BnoK-cXeMa COBTJ8.Cl 9HKA JlllH TCllCCKOTJOB TJOK838H8 H 8 pHC . 6 . Vf MTIYllbCbl OT 

nponopuHonan&HhlX ct.JeT'IHKOB ycHnHaaiOTCH H ¢opM HpytOTCH ycKnHTeneM THna Y n Vf-

1. B cnyqae coananenHH KMn~llbCOB OT nayx nponopuHOH811bH hlX c'-leT'IKKOB a cxeMe 

cPOPMHpOB 8HHH o6pa3yeTC~ npHMOyrOilbHbiA HMflY11bC 1 K OT Opbl A OTKpb!B89T BOpOT8 

Ll 1151 K MTIY1lbC8 O·t CUHHTH1111S1UHOHHOI'O C'-ICT'IHK81 npensapHTOllbHO YCHileHHOrO, 3TOT 

HMTiyllbC 6ea K3MeHeHHH ero 8MTJ11HTy.D.bl npOXO.UHT qepea aopOTa B 8MflllHTYLlHbiA 

8H8/lH38TOp, 

T a K oA 6.'10K npe.uycMoTpen nnH Ka »<noro TenecKona. 3THM ycTpollcTBOM MO>I<-

HO, HanpHM ep, H3M9pHTb cneKTp npo.ayKTOB p eaKUKH B 38BHCHMOCTH OT yrrr a , npH 

HccnenoaaHHHX yrnoabiX KOppenHuufi neo6xo.aHMO BKJTIO'IHTb o6a TenecKona ,na coa

na.aeHIHt • .!lnst aToro a npK6ope H MeeTcst TpeTHA 6noK "'cxeMa coana.uenHA"' ! eM, 

pHC , 6/, KOTOpblA OTKpbla80T BOpOT8 TICp6biX 6nOKOa TOJlbKO TOT'Jl8 , KOrJlll ace 



f 
7 

C'lef'l ~iK11 0 !HOBf>PI\11:' 11110 pnrHCTplipyVYT '18CTHIJbl, T.e. KOrLl8 HM C IOTCSI IUeCTHKf>llTH bJ(> 

COBfi8.QeHHSI, 8 88BHC11MOCTH OT l1CCne rtyeMOJl upo6nPMbl H llpHMCI!fleMhiX Ten0CKO -

00[} OfiRC8HHOe yCTpOiiCTBO MO >I< HO HCfiOnb30B8Tb B p83HbiX KOM 61iH8UHSIX C0BflllJteHHH
0 

P8apewaJO lU8SI cnoco6HoCTb cxeM&I coana.aeHRA 1 j-lceK. 

5 , CuHHTHnnSIUHOHHbre cneK'tpoMeTpbT 

n O.Q yrn8MH 45° , 90° 11 135° OTHOCHTenbHO HOHHOT'O ny'!KS CHapy >10! Ha K8 -

Mepe YCTSHOBneHhl TpH CUHHTHflnSIUHOHHhlX CneKTpOMeTpa C 6oneP BhlCOKO~ pa~pc-

WSIOU{et:l COOC06HOCTblO '!eM TeneCKOflblo CUHIITH.rTJUITOp8MH cny:>i<8T nnaCTHHKH lf3 

Cs :J TOnwHHOA 1,5 MM, KpHCTannbl OKpy >KeH bl 0Tp8 I'STenbH bi!\IH KOIIYCBMH 

c HanbineHHbJM cnoeM MgO . Bo axo.aHbiX .auacjJparMax cneKTpoMeTpoa pacnona-

r SIOTCSI TOHKHe HHKeneBble cPOnbf'H ,anSI 3Kp8HHpOB8HHSI OT CBeTa, HLl YILH' f'O OT MH • 

weH H. B He KOTOpb!X cny'4'8Six aTH cjJonbrH 38MeHSinHCb 6onoe TOJICTL>IMJi rj?O.'lbrllM n 11:1 

SJIIOMHHHSI, "'T05bi OOT'nOTHTb nepBH"'Hble "18CTHUbi , pacceSJHHble OT MHWeiH!, 8 C"OCK

TpOMeTp8X HCfi01Ib30B81IHCb cPOTOyMHO:>i<HTenH TH08 ¢3Y - 29 H (J):i) Y - C . ]J.'ISI (X. 

'18CTHU c 3HeprHeA 5 Mae 6bJfiO nony'leHo P43peweHHe no 3HeprHH n o pSJ.aKa 5 - 8"' •• 

LlnR npoeepKH pa60TbJ KaM ep&I 6bi1IH H3MepeH bt yrnoabte p8cnpe.aeneHHSI 0.-

'i8CTHU H3 pe8KUHH d .. T , 'ITO noKa3ano npHro.aHOCTb K8Mepb1 .nns:~ t13MepculiSI 

yrnoBbiX p8cnpe.aeneHHA H napuH8nbHbiX ce"'e HHil. 

ABTOphl npHHOCSIT 6n8f'OLl8pHOCTb n . T . naanoay 38 KOHCTp yHpOB8 HHe H 

M .8.n e TpoacKoMy , M .B,n o.aceaanoey H 3 , .Q , T pow KHHY 38 TIU8TenbHOe H3roToane-

HHe K8Mepbt, 

PyxonHcb nocTynH.'l8 a H:l.lBTE>JibCKH il o T 'len 
8 OKTSJ6pSJ 1960ro~a . 
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PHc . 2. YnnoTH e HH D 6apa6aHOB. 
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K. a~<a./lu.Jamopy 
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