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1. BeeOeHue 

B Jla6opa Topuu BhiCOKHX :mepru:H 06'be.IJ.HHeHuoro HH

CTHTyTa B.IJ.epHhlX HCCJie,!J.OBaHHH pa3pa6oTaHa H C03,!J.aHa 

MHOrOKaHaJibHaB CHCTeMa .IJ.peifllJOBbiX KaMep JJ.JIB 3KCnepu

MeHTOB DO ynpyroMy pacceBHHIO llHOHOB H KaOHOB Ha 3IieKT

pOHaX. Bbi6op .IJ.pe:HllJoBhiX KaMep B Kat.tecTae KOOP.IJ.HHaTHhix 

,!J.eTeKTOpOB ClleKTpOMeTpa o6yCJIOBJieH B03MO)f(HOCTbiOllOJiy

l.JeHHB C HX llOMO~biO 6onee BbiCOKOrO llpOCTpaHCTBeHHOrO 

pa3pelliCHHB, t.teM C nponOpiJ;HOHaJibHbiMH H HCKpOBbiMH Ka

MepaMH. )J.aHHOe 06CTOBTellbCTBO CTaHOBHTCB onpe,!J.e

JIBIO~HM npu 3HeprHBX nepBHl.JHbiX llHOHOB H KaOHOB 200-

400 T:JB, TaK KaK yrnoBLie pa3pellleHHB cneKTpoMeTpa 

Ha OCHOBe npHMeHBeMbiX B HaCTOB~ee BpeMB B 3KCnepu

MeHTaX nponopiJ;HOHaJibHblX H HCKpOBbiX KaMep He ll03BOJIBIOT 

OT,!J.eJIBTb HCCJie,!J.yeMbie peaKIJ;HH OT $OHOBhlX npou;eCCOB. 

B cneKTpoMeTpe 6Y.IJ.YT ucnonh30BaThCB 4 6noKa .IJ.pe:H

$oBbiX KaMep /)J.K/, Ka)f(,!J.biH H3 KOTOphlX COCTOHT H3 8)J.K -

4X u 4 Y . )J.nuua .IJ.pe:H$oaoro npoMe)f(yTKa - 21 MM. KaMepbi 

B 6JIOKe pacnonaraiOTCB TaKHM o6pa30M, l.JTO CHrHaJibHbie 

HHTH COCe,!J.HHX KaMep C.IJ.BHHYTbl OTHOCHTeJibHO .IJ.pyr .IJ.pyra 

Ha 21 MM B HanpaBJieHHH~ nepneH,!J.HKY11BpHOM OCH DYl.JKa 

nepBHt.tHhiX t.tacTuu;. TaKoe pacnoJIO)f(eHue KaMep a 6noKe 

ll03BOJIBeT ycTpaHHTh neao-npaByro HeO,!J.H03Hal.JHOCTb Bon

pe,!J.eJieHHH KOOP.IJ.HHa:r. Bee )J.K 6noKa uaxo.IJ.BTCB B o611\eM 

ra30BOM 06'beMe. liJIOKH ycTaHOBJieHbl Ha llO.IJ.CTaBKaX, 

npe,!J.Ha3Hat.teHHbiX .IJ.JIB llpOBe,!J.eHHB IOCTHpOBaHHB H 3aKpenne

HHB 6JIOKOB. 

PacnoJIO)f(eHue 6noKoB )J.K B cneKTpoMeTpe noKa3aHo 

ua puc. 1. 
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Puc. 1. CucmeMa opeil{fioeblx JcaMep e cneKmpoMempe O/VI 
U3Mef)eHUJI 3AeK111POMQ2HU111HbiX pa3Mepoe nUOH06 U KQOHOB: 

6A.1·6A.4 - 6/lOKU opeil{fioebiX KaMep, H2- JICUOK08000POO· 

Hall MUWeH b, AM - aHaAU3UPYIOIJIUU Ma2HU111. 

,[(mi onpe,D;eJieHHH yrJIOB BXO,IJ;a nepBH'IHblX ITHOHOB /KaO • 

HOB/ B MHllleHh HCITOJih3yroTCH ,IJ;Ba 6JIOKa ,[(K C pa3MepaMH 

pa6oqeil o6nacTH 13x13 cM2 /6n. 1 H 6n. 2/. ,[(nH aHaJIH3a 

BTOpH'IHhiX qaCTHU CJiy)l(aT TaK)I(e ,IJ;Ba 6JIOKa: 6JIOK ,[(K C 

pa3MepaMH 13x13 CM 2/6JI. 3/, Henocpe,D;CTBeHHO 3a )I(H,Il;KO

BO,IJ;OpO,D;HOH MHllleHhiO (H 2 ) 1
H 6JIOK ,[(K C pa3MepaMH 26x26 CM

2 

/6JI. 4/, paCITOJIO)I(eHHhiH nepe,D; aHaJIH3Hpyro~HM Ma!HHTOM 

/AM/. 
qHCJIO perHCTpHpYJO~HX KaHaJIOB CHCTeMhl • 136. 

B ocHOBY TexHonorHH H3rOTOBJieHHH ,[(K 6blJI noJIO)I(eH 

MeTO,IJ; JIHThH H3 3ITOKCH,IJ;Horo KOMnayH,IJ;a Ill. 
KoHCTPYKUHH KaMep c pa3MepaMH 13x13 c~H26x26 cM

2 

aHanorH'IHhi. 

2. /IpUHf.IUnUa/lbHQJI KOHCIIIPYKl.IUJI Opeil{fioeoil KaMepbl 

IlpHHUHITHaJihHaH KOHCTPYKUHH ,[(K ITOKa3aHa Ha pUC. 2. 
,[(K HMeeT TpH ITJIOCKOCTH npOBOJIO'IHblX 3JieKTpO,D;OB: ,IJ;Be 

ITJIOCKOCTH Ka TO,IJ;OB H llJIOCKOCTh CHrHaJihHblX H ITOTeH· 

IJ;HaJihHhiX npOBOJIO'IeK. 

PaccroHHHe Me)I(,IJ;Y KaTo,IJ;aMH - 6 MM. IIIar HaMOTKH 

KaTO,D;HblX 3JieKrpo,D;oB - 2 MM. CHrHaJihHhie H noTeHn;HaJihHble 

HHTH paCITOJIO)I(eHbl B ITJIOCKOCTH, paBHOOTCTOH~eH OT Ka· 

TO,IJ;OB,H o6pa3yiOT ,IJ;peHdJOBble npoMe)l(yTKH ,IJ;JIHHOH 21 MM. 

IloTeHIJ;HaJI KaTO,Il;OB pacnpe,D;eJieH OT HeKOTOpOrO MaKCHMaJih • 

Horo 3Ha'leHHH (- Vk) ,IJ;O HYJIH. Ha cHrHaJihHYIO npoaoJIO'IKY 

ITO,D;aeTCH llOJIO)I(HTeJihHhiH ITOTeHIJ;HaJI (+VA). 
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Puc. 2. IlpUHf.IUnUa/lbHQJI KOHCIIIPYKl.IUJI opeil{fioeoil KaMepbl: 
1 - cuzHaAbHaJI npoeoAO'IKa, 2 - nomeHf.IUQ/lbHaJI npoeoAotJ· 
Ka, 3 - KQITIOOHble np080/lO'IKU. maz HQMOITIKU KQ1110006 • 
2 MM. ,4AU1W Opeil{fioeozo npoMeJICyiTIKa /paCCITIOJIHUe MeJICOy 
CU2HQ/lbHOU U nomeHf.IUQ/lbHOU HUITIJIMU/ • 21 MM. PaCCITIOJI· 
HUe MeJICOy KQITIOOHbiMU nAOCKOCITIJIMU • 6 MM. 

,[(aHHaH KOHCTPYKUHH o6ecne'IHBaeT ITO'ITH ITOCTOHHHYIO 

HanpH)I(eHHOCTh 3JieKTpH'IeCKOrO ITOJIH B,IJ;OJih ITYTH ,IJ;peil~a 

3JieKTpOHOB HOHH3aiJ;HH, o6pa30BaHHhiX 3apH)I(eHHOH 'laCTH· 

n;eil; 3TO ll03BOJIHeT llOJiy'laTh npH pa6oTe C "JIHHeHHhiMH" 

ra30BhiMH CMeCHMH llpOCTpaHCTBeHHOe pa3pellleHHe Ha ypoa· 

He 100 MKM /2/. 

3. KoHCIIIPYKf.IUJI 6AoKa ,4K 

CxeMaTH'IecKoe H3o6pa)l(eHHe ,IJ;Byx KaMep 6noKa ,IJ;aHo 

Ha. puc. 3. 
liJIOK COCTOHT H3 CJie,IJ;yiO~HX OCHOBHhiX KOHCTPYKTHB· 

HhiX 3JieMeHTOB: 

a/ paMKH H3 3llOKCH,Il;HOrO KOMITayH,IJ;a; 

6/ ne'laTHble 3JieKTpO,D;bl; 

B/ npOBOJIO'IHble 3JieKTpO,D;bl; 

r I KanH6poaaHHbie nnaHKH. 

liJIOK npe,IJ;CTaBJIHeT C060H naKeT paMOK C HaKJieeHHblMH 

Ha HHX neqaTHhlMH 3JieKTpO,D;aMH, K llpOBO,Il;HHKaM KOTOphlX 

npHITaHHbl COOTBeTCTBYIO~He npOBOJIO'IKH. 3KBH,Il;HCTaHT· 

HOCTh Me)I(,IJ;Y3JieKTpO,IJ;HhiX paCCTOHHHH B KaMepax npH ~op· 
MHpOBaHHH naKeTa o6ecne'IHBaeTCH KaJIH6pOBaHHblMH ITJiaH· 

KaMH TOJllliHHOH 3±0,015 MM. Me)I(,IJ;y KaMepaMH HMeeTCH 
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Puc. 3. CxeMamu'lecKoe U3o6oaxeHue 6AoKa ,[(K /noKa3aH&I 
06e ,[(K/.1 - paMKa U3 3nOKCUOHOZO KOMnayHOO, 2 - apMU
PYIOUI€€ cmeKAO paMKU, 3- KaAu6poeaHH&Ie nAaHKU, 4- nAoc
Kocmu KQIIIOOHbiX np060110'1HbiX 3/I€KIIIP0006, 5 - n/IOCKOCI/Ib 
CUZHQ/IbHbiX U nomeH~UallbHbiX np060/IO'IeK, 6- fXl30€/IU111ellb· 
Hblll np060110'1HbUl 311€KIIIpOO, 7 - pa30e/IU111€/IbHbl€ nOIIOCbl U3 
CllleKIIOI/IeKCIIIOIIUIIIa, 8 - ne'IQI/IHbl€ 3/leKI/IpOObl KQ1110006 /oe
IIUIII€/Ib nomeH~uaAa - Vk /, 9 - ne..amH&IiJ 3Aenpoo 
jnomeH~UallbHblu/, 10 - ne'lamH&ze 3/leKmpoObl Kamoooe, 
11 - ne'laiiiHbiU 3/leKIIIPOO jcuzHa/lbHblii/, 12 - ynAOIIIHJIIOUIQJI 
pe3uHa. 

Puc. 4. 06111uu euo 6AoKoe (}pei1~8btX t<aMep. 
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pa3~enHTenbH~H 3neKTpO~ /npoaonoqHaB CeTKa Ha O~HOH 
H3 paMOK/. ,nng repMeTHlaUHH pa6oqero o6'beMa Me*~Y 
paMKaMH npoKna~waaeTcB ynnoTHBIOI:QaB pe 3HHa. PaMKH 

llOMei:QaiOTCB Me)l(~y BHeWHHMH anJOMHHHeB~MH paMaMH H 

CT BrHBSIOTCB WllHnbKaMH. BHeWHHe paMbl HMeiOT KaHa~ 

:1 ~g ra3oaoro o6ecneqeHHB 6noKa, oKHa paM 3aKpb1Tbl 

1 MaiinapOBOH nneHKOH. 06IUHH BH~ 6nOKOB ~peiic}lOBbiX KaMep 

\j noKa3aH Ha puc. 4. 

'l. 

4. KoHcmpyK~UJI u mexHoAOZUJI U3zomoeAeHUJI paMOK 

OcHoaoii 6noKa BBnBIOTCB paMKH, H3roToaneHH~e H3 

3llOKCH~HOrO KOMnayH~a. IlpHHBTaB TeXHOnOrHB - nHTbe 

B BaKyyMHpOBaHHOB nonOCTH c}lpe3epoaaHHOH c}lopM~ H3 

opraHaqecKoro CTeKna - o6ecneqana B~COKYJO ~eHTHq

HOCTb paMOK no c}lH3HKO·TeXHHqeCKHM xapaKTepHCTHKaM: 

pa3MepaM, K03c}lc}lH:QHeHTaM TeMnepaTypH~X H3MeHeHHH H 

T.n. Pa36poc pa3Mepa no TOniUHHe, HanpaMep, He npea~

eT 0,03 MM. PaMKH apMapoaaHbl cTeKnoM ~ng nonyqeHHB 

He06XO~MOH )l(eCTKOCTH H yMeHbWeHHB BnHBHHB yca~OK 

npH nonaMepa3a:QHH 3nOKCH~Horo KOMnayH~a. B paMKe 

HMeiOTCB 4 naTyHHble BTynKH. BTynKH pacTaqaaaiOTCB, pac

CTOBHHB Me)l(~y :QeHTpaMH OTBepCTHH npH 3TOM B~ep)I(H· 

BaiOTCB C TOqHOCTbiO ±2 MKM. 3TH OTBepCTHB CTaHOBBTCB 

6a30B~MH, H OTHOCHTenbHO HHX Be~yTCB Bee nocne~YJOIUHe 

TexHonoraqecKHe onepauaa: npHKneiiKa neqaTHbiX 3neKTpo

~oa, HaMOTKa KaTO~OB, ycTaHOBKa CHrHanbHbiX H noTeH· 

uaanLH~x npoaonoqeK, c6opKa 6noKa. B oTnaToii paMKe 

HMeiOTCB MeCTa ~g YCTaHOBKH neqaTHbiX 

3neKTpO~OB H KaHaBKH ~ng ynnoTHBIOI:Qeii: pe3HH~. 

5. Jie'laiiiHbl€ 311€KIIIp00bl /113/ 

,nng C03~aHHB O~HOH KaMepbl B 6noKe He06XO~HMO 

6 Il3 4 THnOB. 

OpraHH3a:QHB pacnpe~eneHHoro KaTo~Horo noTeHuHana 

OCyi:QeCTBnBeTCB C nOMOI:QbiO pe3HCTOpHbiX ~enHTeneii:, MOB· 

THpyeMbiX Ha Il3, KOTOpble noKa3aHbl Ha puc. 5 /OTBeTHble 

3neKTpO~bl B B~e nonOCOK C npBMOnHHeHHbiMH npOBO~HKa· 
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Puc. 5. Ile<JamH&Ie .:JAeKmpoObl noo OeAumeAb KamoOH020 no
meHI~UaAa: A - OAR coeuHymou J/,K, E - o,u npRMOU J/,K, 
II - no3UijUU nomeHijUaA&HbiX npoeoAo<JeK, C - no3UijUU 
CU2HQAbHbiX npoeOAO'leK. 

MH He npHBe,!l,eHbl/. IloKa3aHbl o6e. CTOpOHbl I13 ,!l,JUI ,!l,BYX 

BH,!l,OB )l.K: 1>-KaMepa, HMeiO~a.!l 3 CHrHanbHbiX H 4 llOTeH

UHanhHbiX nposono'IKH /TaK Ha3hiBaeMaH"npHMaH" ,ll.K/, 
KaMepa, HMeiO~aH 4 curHanbHbiX H 3 noTeHuuanbHbiX npo

sono'IKH /"C,!l,BHHyTaH" )l.K/. 
Ha puc. 6 npuse,!l,eHbi noTeHuuanbHbie I13, npe,!l,HaJHa

qeHHhie ,!],nH llO,!l,a'IH Ha llOTeHUHanbHhie HHTH MaKCHManbHO

ro KaTo,!l,Horo noTeHuuana (- Vk ), Ha curHanhHbie - nono

)I(HTenhHoro llOTeHUHana ( + V a ). 

C'beM HH<l!opMaUHH ocy~ecTBnHeTcH c curHanbHbiX I13 
jpUC. 7/, BblllOnHeHHblX llO,!l, MHOrOKOHTaKTHbie pa3'beMbl 

KAMAK. Bee I13 HJroTosneHbi H3 <PonbrHposaHHoro cTeKno

TecTonHTa. 
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Puc. 6. IlomeHijUaA&Hble ne<~amH&W .:JAeKmpoO&I: A - OAR 
coeuHymou .l{K, E - OAR npRMou J/,K. 

6. IlpoeoAo<~H&Ie .:JAeKmpoO&I opeu(Joe&IX KaMep 

IlpH H3rOTOBneHHH CHCTeMbl )l.K OC06oe BHHMaHHe 6binO 

y,!l,eneHo nposono'IHhi;M JneKTpo,!l,aM. HaMOTKa Ka TO,li.HbiX 

nnOCKOCTeH npOBO,!l,HnaCb Ha HaMOTO'IHOM CTaHKe, o6ecne

'IHBaiOIUeM BhiCOKYIO TO'IHOCTb yKna,!l,KH HHTeH. H3MepeHHH 

paCCTO.!IHH.!I Me)l(,!l,y HHT.!IMH nocne npunaHKH HX K npOBO,!l,HH

KaM KaTO,!l,HbiX I13 llOKaJanH, 'ITO 3TO paCCTO.!IHHe COCTaB

nHeT 2,00±0,015 MM. ,[l.nH HaMOTKH HCllOnb30BanaCb npo

BOnOKa H3 6epHnnHeBOH 6pOH3bl ,!],HaMeTpOM 100 MKM. 
CHrHanbHbie H llOTeHUHanbHbie HHTH, npunaHHHbie K COOT

BeTCTByiOIUHM npOBO)\HHKaM CHrHanbHhiX H llOTeHUHanbHbiX 

I13, CTaBHnHCb B 3a,!l,aHHbie ll03HUHH C TO'IHOCTblO ±10 MKM 
no,!l, MHKpocKonoM, nocne qero JaKpennHnHCb wennaKoM 

Ha Kanu6posaHHhiX nnaHKax. CurHanbHhle HHTH - JonoqeHaH 

BOnh<l!paMOBaH npOBOnOKa ,!l,HaMeTpOM 20 MKM. IloTeH

UHanbHhle HHTH - nocepe6peHHaH nposonoKa H3 6epunnuesoH 
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Puc. 7. CuzHaAbHble net.tamHble :JAeKmpoObl: A - OAR npRMOU 
,[I.K, E - OAR C06UHymou ,[I.K. 

6pOH3bl ,D,HaMeTpOM 60 MKM. 3KBH,l1,HCTaHTHOCTb Me)I(,D,y-

3JieKTpO,l1,HbiX paCCTOHHHH, KaK y)l(e 6binO CKa3aHO BbiWe, 

o6ecnel.JHBaeTCH Kanu6poBaHHbiMH IIJiaHKaMH, KOTOpbie npu

KJieeHbl K IIpOBOJIOl.JKaM KaTO,lJ,OB. 

7. Pe3yAbmambl ucnblmaHuu opeu,Poaou KaMepbl 

,l].peiiliJoBaH KaMepa 6biJia HCIIbiTaHa C KOJIJIHMHpOBaHHbiM 

~-HCTO'-IHHKOM; ra30BaH CMeCb - aprOH /70~/ C H306y

TaHOM /30/~. CKopocTb ,D,peiillJa 3JieKTpouos cocTaBnHeT 

=50 MM/MKC. B pe3yJibTaTe OIITHMH3aU.HH Bb16paHbl cne

.D.YIOIIJ.He pa60'-1He IIOTeHU.HaJibl: MaKCHMaJibHbiH Ka TO,lJ,HbiH -

2,8 KB, auo,D,Hblii - +1, 75 KB. Hccne,D,oaauuH 3aBHCHMOCTH 

BpeMeHH ,D,peiillJa 3JieKTpOHOB HOHH3aU.HH OT paCCTOHHHH ,l],O 

CHrHaJibHOH HHTH IIOKa3aJIH BbiCOKYIO JIHHeHHOCTb: MaKCH

MaJibHOe OTKJIOHeHHe OT IIpHMOH, KOTOpOH annpOKCHMHpOBa

naCb 3Ta 3aBHCHMOCTb, He npeBbiWaJIO 100 MKM. lfCIIbiTa-
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HHH IIpOBO,lJ,HJIHCb C yCHJIHTeJieM-liJOpMHpOBaTeJieM, pa3pa-

6oTaHHbiM ,lJ,JIH OIIHCaHHOH CHCTeMbl ,l].K /S~3llJ!lJeKTHBHOCTb 
KaMepbl - CBbiWe 99~ BO BCeM ,D,peiiliJOBOM npoMe)l(yTKe • 

fipoBe,D,eHHbie HCCJie,D,OBaHHH IIOKa3aJIH, '-ITO KOOp,D,HHaT

HOe pa3peweuue ,D,peiiliJoBoii KaMepbl nyqwe 100 MKM. 

B 3aKJIIOl.feuue aBTOpbl Bblpa)l(aiOT 6naro,D,apuoCTb 

A.M.Ban,D,uuy, A.A.Ky3ueu.osy, JI.r .MaKaposy 3a rrocToHu

uoe BHBMauue u no,D,,D,ep:>KKY B pa6oTe. 

ABTOpbl 6narop:apHT c.r .Bacuna,D,3e, H.<I».KonrraKOBa, 

B.H.KaKypuuy, li.K. KypHTHHKOBa, li.C.KynuKoBa, IO.H.TH

TIOWKHHa, B.<I».KoKwaposa, M.A.Jiu6epMaua, 3.H.Iio6KoBa, 

H.ll.,l].auunosa, H.Hoaua, A.H.lllupoKoBa, IO.M.AsepbHHOBa, 

E.H.MaTBeeBy 3a 60JibWYJO IIOMOIIJ.h npu C03,D,aHHH CHCTe

Mbl ,D,peiiliJOBbiX KaMep. 
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