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B pa60T9 accn9noBanoc& BnBRHH9 ~80BOil aarpyaxR 8a ~~ITBB80CT& M8oronnacTR8-

'IaToil liCipoBOil xaM9pbi, B 'laCT80CTR, BbiRCli9HH9 34BBCliMOCTR' 91jMpeiTHB80CTR OT MOM98Ta 

npoxoJK.!leaas «Po8oBoil '18CTR!ILI '19p93 I8M9PY· HaM9peog npoBaBO,!{BnRCJo 88 onaoa wa llcx

poB&IX I8M9p C 5 npoM9JKY'I'ItaMB no 22 MM1 RCnOn&aOBaHHOil B axcnepBM98T9 no ynpyroMy 
+ 180o/t,2/ 

rr p - pacceH8HIO 88 yron • , 88 TOM JK9 ny'Ixe nonoJKRTen&8biX pensiTliBHCT-
6 

CXliX 'IaCTHI( H B T9X )1(9 ~IIOBbiX ycnOBRSIX (0,8 - 0,5 o 10 'ISCTHI(/cex), B IOTOpb!X STa 

liCKpoBas xaMepa pa6oTana B yxaaa880M axcn9pBMeHTe. HcxpoBas xaM9pa 6blna 8anonae8a 

89oa-r9nR9BOil CN9C&IO (75% Ne H 25% He ) • Ha acxpoayiO KaM9py nonaaancH B&Icoxo-

aon&T8blil HMnyn&e aMnnarynoil 25 KB c aan9p)I(Koil 0,45 MXc9x. KaMepa pa6oTana npa O'IH

I!l8IOI!l9M none 100 BfCM H HM8n8 BpeM'!' '!YBCTBHTen&HOCTH •1.0 MXC9Xo 3«P«!JexTHB80CT& 

p9rHCTpai(Hll XaM9poil OAH80'IIIbiX 'IaCTHI( 99%. 

Cx9Ma ycTaiiOBKH nns H3M9p98HR a«P«!JexTHB80CTR XaMepbi npwaene8a 8a pac. 1. nns 

noxanllaanall aa cHHMxax cnenoa aanycxaiOIIlRX 'ISCTHII aanycx xaM9PLI ocymecTsnHncs Te

necxonoM H3 Tpex y3KliX BepTRKan&8biX C'IST'IHKOB ct. c2 R C3, pacnonoJKe88biX 8a OA80il 

nR8HR c6oxy OT Ry'IKao nns onpenen98HR 'IHCna ~80Bb!X 'IaCTHII H MOM9HTa RX npoXOJK.!l9-

8HSI '19p93 HCKPOBYIO KaMepy 6Lin Hcnon&aOB88 OC!IBnnorpa«jl TBna C1-10, aa BXOA XOTOporo 

fiOAaBanRC& 3aA9pJKa88b!8 CBraanbl COBD8A9HBil OT ABYX 6on&lllHX C'IST'IHKOB C A H C 8 

ycTaaoaneH8biX 8a ocll ny'IKa. PasaepTxa ocnBnnorpa«jla aanycxanac& T9MH )1(9 C'I9T'IBxaMH 

C 1, C
2 

H C
8

, 'ITO ll HCKpoBSSI xaMepa. J.iMnyn&Cbl aa 3Kp8He OC!IHnnorpa«jla ~TOrpa«jJHpOBa

nHC& C nOMOI!l&IO 06'b9KTRB8 CO CB9TOCHnOil f : d - 1,5 aa Dn9HKy nK-850 'IYBCTJ)HT9n&

HOCT&IO 1200 eAliHHD rOCT. 

Ha pac. 2 npliB9A9Ho ropR30IITan&8oe H B9PTHKan&Ho9 pacnp9n9n9BBH scex 'Iac~n. sa

perliCTpHpoBaH8biX B HCKpOBOil KaM9p9, Kax 38DyCKaiOI!lHX KaM9py, Tax H «jloaOBbiX. OxpyJK

HOCT& ll306paJKaeT C'IST'IBXR C A R C B • Bb!COIHil yaKHil nHK B KpHBOil ropH308Tan&aoro 

pacnpen9n9HRSI COOTB9T~TBY9T 'IaCTBI(aM, npOIIlSAIDHM '19pe3 sanycxaiOIIlR9 C'I9T'IHKH C
1
, C

2 
H c

3 
( • aanycKaiOI!lR9 'laCTRII&I'). Eone9 mapoxHil nn cnpaBS - npo«jlan& ny'IKa no ropH

aoaTana (see 'IacTH!Ibi sae yaKoro nBKa B na8HOM cny'Iae HBnHIOTCH «jlo8oBbiMll). CaHMKH c 

HCKpOBOil KaMepbl Dpll o6pa60TK9 6blnll pa36HTbl Ha ABe rpynD&I: 
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1) 100 CRRMKOB C HCKpoBolt K8M8pbl COIIpOBOlKAanRCb $OHOBbiMR 'l:aCTRilaMH, 3aperRCT• 

pHp0)3aSHbiMR Ha OCilRnnOrpaMM80 2) 803 CHHMJCa <jloaOBbiMH 'l:aOTRilaMH S8 COIIpOBOJKAaDRCb. 

(Pa3BepTKa OCilHDDOrpaljla HM&na llnHT8DbROCTb 1,0 MICC8JC, a MOM8ST llpOXOlKA&SaR 3aKyc

KaiOmell llaCTallhl '18p83 aCKpOBYIO Kauepy COBIIa.O.an C Sa'IAnOM pa3B8pTKa), 

Ha pac, 3 11pase.o.eso pacnpe.o.eneaae 110 ucny Bpo6H'rb1X npoMelKyttos nnR 3TBX rpy11n 

csHMKoB llDR aanycJCaJOIIlaX 'l:aCTHil, Cpe.o.saR a<jlcjlexTassocTb sa DpoMelKyTOK '1/ nnR aep

BOI! rpyDnbl cocTaBnana 0,69, a nna BTOpoll - 0,89 • ~na o6eax rpynn aa6n10nanRcb cny

'l:aa 'noenasaR' TpeJ:a aanycxaJOIIl&ll 'ISCTRilbl (Tp&JC na6o se perac'rpapyeTCR cosceM, na6o 

perHCTpRpyeTCR TODbii:O B OllHOM llpoMelKy'rK&). ~QDR T8J:RX CDy'la&B ADH nepBOII rpyBnbl 

cocTasana {18! 0,5)%, a .o.DR BTopolt- scero {1,3! 0,4)%, Bee cny'laH 'noe.o.aRRR' cne11a 

aanyCKaiOmelt 'l:aC'rHilbl xap8KT8pH3QB8JIRCb HaDH'Ia&M Sa CHHMK8 RpKoro ljloso&oro Tp&JCa, npa

STOM BC8 CDy'I8R 'nO&IlaHRR' BO B'ropolt rpynne 6blnll Bbi3B8Hbl J:OCbiMR ljloSOBbiMH Tp8JC8NR0 

H8 npoXOAHIIlHMH '18p83 C'le'r'IRJ:R C A R C B • TaJCRM o6paaow, see cny'I&H 'noenaaaa' o6yc-

nosneHbl llpOXOJKAeSH8M 'MODOilOII' ljlosoBOII '18CTRilbl '18p831 11:8M8py Doone 381IYCIC81011l811 '18C

THilblo a ecna ljloaosa11 'l:acTana { 'CT8p&R') npRXOilRT paa&me, TO T8KRe cny'laa ae B86DJO":" 

ll810TCII, 

Ha pRe. 4 nocTpoeao p8cupeneneBRe sepoRTBocTa 'noen8RRII' cnena aaJiycJ:aJOIIlell '18C

:r'Rilhl B acKpoBOII KaMepe B aaBRCRNOCTa OT MOM8HT8 llpOXOlKA&Rall ljlosOBOit 'l:aCTHilbl '18p83 

J:aMepy, non BepoBTHOCTbiO 'noe.O.aBRII' nOBRM88TCa OTHOCRT81IbR8H IlODR CDY'I88B0 Korna no 

cneny aanycxaiOIIlell 'laCTHilbl Dp06RB88TCII ae 6onee o.o.aoro npoM&lKYTKa. CTpenxa aa pRe. 4 

COOTB8TCTBYJOT MOMeHTy llpoXOlKA&HaR 38JIYCK81011l811 'IAC'rallbl { 0 ) a Bp8M8Ra DOBBneRRI! 

BhlCQKOBOIIbTHOro aMnynbC8 aa nnaCTJIRaX RCXpOBOII K8M8pbl { 450 RCeJ:), J.ia raCTOrpaMMbl 

sa.o.ao, 'ITO npH IIO'I:Ta O.O.ROBp8M8RROM npOXOlKA8RRR AByx 'laCTRil B RRTepsane 0-100 HC8K 

•noenaaae• aeaHa'IHT&n&ao, BDRaaae ljloaoBbiX 'l:acTan aa ~eXTRBROCTb peracTpana• aanyc

xaiOmelt 'l:aCTHIIbl T8M CHnbaee, '18M 6on&me aHT8pB8n speueaa M&lKAy DpOXOlKA8.lla8M 38-

nycKaiOmelt H ljloaOBbiX 'laCTHil, ecnH ljlososaH 'laCTBila IIpRXOABT llO IIO.O.a'IH BhlCOJ:OBOnbT.IIOrO 

aMnyn&ca aa nnacTRHhi xaMepbl. C11an rxcrorp8MMbl .118 pRe. 4 s6nRax speMeaa noll8'1H Bbl

coxoson&Taoro RMnyn&c8 1 B03MOlK.llo 1 o6~oacaaeTca aeonpeneneaaocTbiO MOM&RTa ero noA8'1R, 

<I»OHOBb18 '18CTRilhl, DpOIIl81llllB8 '18p83 KaMepy nocne nona'IH BbiCOKOro aanpHlK8BBH, 8CT8CT

BeBBO, Be BDHHnH Ba perHCTp811HIO 38DYCJCaiOIIlRX '18CTHil, 

3aBBCHMOCTb B8pOHTHOCTH 'noenaBHH' OT Bp8M8BH npoXOlKA8RBH ljloROBOit '18CTRilbl '18-

pe3 JCaMepy, no-sanaMoMy, csaaaaa c TaM, 'ITO aa 6onee 'IMononoM • cnene npa nocToRa

aoM O'IBIIlaiOIIl8M none OCTaeTCR 6on&me sneKTpOHOBo 'ITO BeneT B CBOIO 0'18p81lb K 6onee 
x/ 

KOpOTKBM cpenRRM BpeMeRaM ljlopMHposaRBR HCKpoBbiX paapRilOB • J.icxposoll npo6olt no 6o-

nee 'MonOilOMy' cneny H8CTYnaeT paR&me R Bbl3blB8eT 6blCTpoe naneRRR R8npalKeRRR H8 

sneJCTpOJlaX K8M8pbl H CBnbRO yMeRbW8eT BepOSITROCTb p83BBTHH BCICpbl no 'cTapOMy' cneny, 

no-BHilHMOMy, CXO.O.Rblll sljlq,eKT JlOnlK&R aa6niOJlaT&cSI DpB npOXOlKjleRBR llBYX OllBOBpe

M8HHhlX 'l:aCTHil pa3nH'IHOII RORH3aiiHH, 
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Hcxona aa YJ:&aaaaoro MexaaaaMa 'noen8aRa' cnenos ljloao&biMH '18C 

CIC838Tb CD81lY!OIIlR8 o611lR8 peJCOM8Hil8llRa DO IIOBbllll8RRIO acP!fleJCTBB.IIOCTB H 

pa6oTaJOIIlRX B TBlKenbiX ljloROBhiX yCnOBHBX: 

1 ). 0rp8HH'IaBaTb paapHJlHbllt TOK ( B '18C'PHOCTR 38 C'I8T lipHM8B8SBH 

TPOAOB, a T8J:lKe .o.asneJCTpa'l:ecKHX npoxnanoJC NeJKAy snexTponaMR 11 T,n,), 

2) YM&RibmaT& speMR ljlopMaposaBRa liCJCposoro p8apsma { s '18CTSOCTI 

30B8HRH 6onee BbiCOKaX sanpalKeHlllt0 yny'l:mesaR ljlpoRT8 BbiCOXOBOnbTHoro 

RCDOnb30B8Baa 'IRCTbiX raaoB ana ra:JOB CO CR81la8DbBhiMa ll068BXaMa), 

3) YsenR'IBBaT& '!:Reno anexTposos no cneny aoBHaapyiOIIl&ll 'lacTanbl 

C'I8T DpliMeaeBRSI BMnyn&csoro 0'1RIIl81011lero IIODSI) • 

n a T e p 8 T y p 8 

1, I.A.Snia, A.S.Vonllko,B.N .Cusltov, M.F .LIIthachov, A.L.Lynbimov, Yn.A.Matnlonlto, V .S.StaviD 
Phyo. Lett. 17, 68 (1965). 

2. A.C. Bosesxo, B.H. fyCbKOB, M.cl>. naxa'l:eB, A.n. n106HMOB, IO.A. Ma~ 
BBS, B.C. C'r8BRHCKall. nacbM8 B )!<:3T4> T. n, 409 ( 1965). 

3, f.E. 'iuKOBBRH a np. )[(3Tcl» 64 T, 46, 1228 ( 1964), 

4. F.Sohnelder. PrepriDt AR/Int. Ga/68-9, 1963. 

Pyxonac& nocTynana s aanaTen&cxHII oTnen 
4 anpenR' 1966 r. 

~ N 
Ecna Rcnon&aosaT& CTaTHCTB'IecxHe pac'l:eTbl 1:.faxos8aa a lllseiiJ 

MeSa ljlopMHpoB8SaR D8BHBbl B 38BaCaMOCTB OT 'I:Hcna 91I8KTpoROB1 OCT8BWaXCSI 

Bblcoxoro aanpa:~Keaas H8 KaMepy, TO a ycnosasx naaaoro axcnepaMeHT8, xor~ 

BaRHH naBBRbl COCTaBnRnO 15-20 SeeK, pa3Hana B Cp8JlRBX BpeMeB8X p83BE 

'cTaphtX' a 'MOnOJlbiX' cnenoB MOrna COCT8BnRTb 110 1 SCeK, 
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acxpoaoA xawep~ coupoao~anac& ~oaoa~MB ~acT~aMa, 3aperRcT

orpaMMe, 2) 308 CHHMJCa ~OROa~MH ~aOTHilaMH H8 CODpoao;)KJ1anRCL, 

•a HM&na llnHT&nbROCTL 1,0 MKC8K, a MOM8BT DpOX0~8RHJI 3all:yC

HCXpOBYID xaMepy Coananan C Ra~anoM p&3a8pTKB), 

pacnpeneneaae no ~cny npo6a~~x npowe*yTKoa nns STHX rpynn 

~acTBJl, Cpena>ul a4><jlexTaaaoc~L aa npoMe*YTOK 'fJ nns aep-

0,69, a llnB aTopoA - 0,89 , nnB o6eax rpynn HaonronanHCL cny

anycxaromeA ~acTRil~ (Tp8JC na6o ae perac~papy&TCJI coaceu, na6o 

OliHOM llpOM8*YTKe), nona TaKHX cny~aea llnH 118pBOA rpynn~ 

a 11n11 aTopoA - acero (1,8! 0,4)%, Bee cny~aa 'uoenaaaB' cnena 

paKT8pB30BBnBCb aana~ReM Ra CBHMK8 Bpxoro ~H080rO Tp8X8, npa

HJI' ao aTopoA rpynne 0~101 8~3888~ XOC~MH ~OB08~MH Tpe1:8MB, 

eT~axa C A • C 8 • Taxau o6pa3oM, see cny~aa 'noenaaaa' o5ye

~acT~hl ~ape.- xaMepy nocne 3allyeK!lJOmeA ~ac

Tana ('cTapaB') npaxonaT paa&me, TO Taxae cny~•a ae aa6n10~ 

pacnpeneneaae aepoaTaocTB 'noenaaaB' cnena 3anycxaJOmeA ~ac-

3aaacauocTa o~ MOMaHTa npoxo~eaaa ~ao8oA ~acTHilb1 ~epe3 

'noenaaaB' noaaMaeTCa OTBOCBTen&aaa nona cny~aea, xorna no 

b1 npo5aaaeTcH ae 5onee onaoro npoMeJKyTxa. CTpenxa aa pac, 4 

poxo~eaaa 3BIIycXBIOmeA ~aCTRilb1 ( 0 ) H apeM8HB DOHBneHHll 

a aa nnacTB;Bax acxpoaoA xaMepbl ( 480 acex), 113 racTorpaMMbi 

oapeMeaaoM npoxo~eaaa nayx ~acTBil a aaTepaane 0-100 acex 

• Bnaaaae ~oaoablx ~aCTBil aa ~~exTaaaoc~& peracTpa!lBB 3anyc

aee, ~8M 6onJ.me BHTepBSn ap8M8HR Me~y llpOX0~8BH8M 3a

THU, ecnH ~OBOBaH ~aCTBilB llpBXOnHT nO IIOlla~H a~COKOBOn&THOro 

Mepbl, Cnan racTorpaMMbi aa pac. 4 a6na3a apeMea:a nona~a a&r

B03MOlKHo,o51oacaaeTca aeonpeneneaaocT&ro MoMeaTa ero nona~. 

mae ~epe3 xauepy nocne nona~a ablcoxoro aanpalKeaaa, ecTecT

CTpanaro 3anycxaromax ~acTB!l. 

OCTH 'noenaaaa' oT apeueaa npoxoJKneaaa ~ao8oA ~acTHUbi ~e

' CaH3aHa C TeM, ~TO Ha 5onee ~MOnOJIOM ' Cn8ll8 llpB noCTOHH

aeTCH oon&me anexTpoaoa, ~To aeneT a c8oro o~epen& x 5onee 
x/ 

aM ~OpMRpoaaaHH BCKpOabiX pa3pHn08 , J1cxpoaoA llpo6oA no oo-

TyUaeT paa&me :a a&I3braaeT 6&ICTpoe naneaaa aanpaJKeaaa aa 

bHO yMeB&maeT aepOHTHOCTb pa3aHTHH HCKpbi 110 'cTapoMy' cneny, 

biA ~exT nonJKea ·aaonronaT&ca npa npoxoJKneaaa nayx onaoape
HOBR3anHR. 

4 
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Hcxona H3 yxa3aaaoro MexaaH3Ma 'noenaaaa' cnenoa ~oaoabiMH ~acTanaMa, MOlKHO au

cxa3aTb cnenyromHe o5mae p8XOM8Hil8DBH DO DOabiW8HHID ~<j18JCTH8HOCTH HCKpOabiX KaMep1 
pa6oTaromax a THlK&nblx ~oHoabiX yenoaaax: 

1). OrpaaH~HBaT~ pa3pHnBbiA TOX (a ~aCTBOCTH 3a C~8T DpBMeaeaaa llpOBOno·~BbiX anex

TpOnOB1 a Tai:JKe n:aanexTp:a~ecxax upoxnanolt we~y anexTponaMH a T,n,), 

2) YM&B&WaT& ap&MR ~OpMHpoaaaaa HCKpoaoro pa3pHila (a ~aCTHOCTR llyT&M HCIIOnJ.-

30BaBHR 6onee abiCOitRX aanpaJKeHHA1 yny~meHHH ~pORTS ab!COKOBOn&TBOro HMIIynJ.ca H 38 C~QT 

RCDOnb30BaBRH ~CTbiX ra30B ana ra30B CO CR81lHan&BbiMH liOOBaXaMH), 

8) YaeiDI~aaaT& ~acno anexTpoaoa no cneny HOBH3HpyromeA ~acTBUbi (a ~acTaocTH 3a 

c~eT npaueaeaaa HMnyn&caoro o~amaromero nona). 

n H T e p a T y p a 

1, I.A.Sa'ria, A.S.VoYenko,B.N.CuekoY, M.F.Likhachev, A.L.Lyublmov, Yu.A.Matalenko, V.S.Stavillaky, Hsu Yan-chang. 
Phya. Lett. 17, 68 (1965 ) , 

2. A.c. BoaeaJto, B.H. ryc&xoa, M.<l>. naxa~ea, A.n. nro5HMoa, IO.A. MaTyneaxo, H.A.Ca
BHB, B,C, CTaBHBCKHA. nac&Ma B :lKST<I> T. n, 409 ( 1966), 

s. r.E. t.faxoaaaa • np. :lKST<I> 64 T. 46, 1228 ( 1964). 

4. F.Schnelder. Preprillt AR/Int. Ga/63-9, 1963. 

,, 

Pyxon:ac& nocTynana 8 H3naTen&cxaA oTnen 
4 a a pen a• 1966 r, 

x/ /3/ /4/ Ecna acnon&3oaaT& cTaTHcTa~ecxae pac~eTbi t.faxoaaaa a illaeAnepa no ape-
Mesa ~OpMBpoBSHHR naBBRbl a 3aBBCHMOCTB 0~ ~Rena MeXTpoHOB, OCTSBWHXCH K MOMeRTy IIOna~H 
BbiCOKOrO BaDpHJKea:aa Ba KaMepy, TO a ycnoaHBX naaaoro 3KCII8pHM8HTa1 xorna BpeMa ~OpMHpo
BaHHR naBHHbi cocTaanano 15-20 acex, pa3aaua a cpenaax apeMeaax pa3BBTHa naaaabl nna 
'cTapbiX' H 'MOnOllbiX' cnenoB Morna COCTaMRTb no 1 HCSK, 
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PRe. 1. CxaMS yeTSHOBKR Jl/!11 RaMepaHRII a<j><jJaKTRBHOeTR KSMapblo C
1 

C
2 

R C
3 

- y:nRe 

aepTRKSnbHbia e'!aT'IRKRl C A R C 8 - 6onbwRe eqeT'IRKBl 
SC - BeKpOBSII KSMapaj CC - exaMS eoBnaneHHII; 0 - /!HHHII 381lBPlKKH0 

M - yeHIIJITanb; HV - reaepaTop BbieoxoaonbTHD!X HMnynbeoB; PR 
<jJoToperHeTpaTop, PC - <jJoToperHeTpSTOp H8 ReKpOBOI! K8M9pe; PC -reHe-

paTOp RMnyn&eoa; Cl-10 -oenunnorpa¢. 

.. .,. ... N .. 
• 

... 

0 
... 

I 

"' 

_, 

PRe. 2. fopH30HTan&aoe R aepTRKan&Hoe paenpeneneHRII '!SeTRU, 3aperReTpHpoBaHHhlX B 

ReKpOBOII K8Mape. 
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Pile. 3. PacBpeneneHBe BO 'IReny npo6HThlX npoMeJKyTKOB nn11 eHRMKC 
He eoBpOBOlKJl8/!Reb <jJoi!OBhiMH 'l8eTRU8MH 0 3aperHeTpBpOB8HHI 

p8MM9 ( 8) 0 IIJI60 eollpOBOlKJl8/!Reb (B) o 
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PRe. 4. PaenpeneneHRe aepoiiTHoeTH •noenaHHH" eneAa 3anyeKaromell q, 

HeKpOBOII K8Mape B 38BHeHMOeTR OT MOMBHT8 npOXOlK/lBHBII <jJo1 
qepe3 KaMepy. CTpenKaMH o6o3Ha'laHbi MOMaHT npoxoJKAaHRII 3, 
TRUbl qape3 K8Mapy (T ) R MOMBHT DOJIB'IR BbieOKOBO/!bTHOrO 

nMepy ( H V ) • 
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T8HOBKH AJIII H3M9p&HHII ~¢&KTHBHOCTR K8M9pbl. C
1 

C
2 

B C
3 

- y3KRQ 

abre c'l&T'IRKR; C A a C 8 - 6on&ruae C'I&T'IRKR; 

RCKpOB8ll KaMepa I CC - CXQM8 COBU8)1QHRil j 0 - JIRHIHI 38A9plKKH
1 

ycunuTen&; HV - reaepaTo.p BbiCOKOBOJibTIIbiX aunyn&coB; PR 

Tp8TOp1 PC - ¢oToperHCTp8TOp Jl8 JICKpOBOJI Kauepe; PC -reae-

ynhCOBj Cl-IO -ocnunnorpa¢. 
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Puc. 4. Pacnpe.11eneaae Bepoi!THOCTR •noeAaaull• cne11a aanycKaJOruell 'ISCTHnhl B 

HCKpOBOil K8M&pe B 38BHCHMOCTH OT MOMQHT8 npOXOJKAQHHII ¢QHOBOil '18CTHnbl 

qepea KaMepy. CTpenKaMR o5osaa'I&Hbi MOM&l!T npoxoJKA&HHII aanycKaJOruell qac

TRnbl qepea KaMepy ( T ) u MOMeaT noAa'IH BbiCoKoBonbTaoro HMnyn&ca aa 

xaMepy ( HV ). 
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