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Hcnb1TaH.IISI C.IICTeMbl .IICKp0BblX KaMep C qiepp.llTOBbIM.11 K0nbuaM.11, 
npeAH83HaqeHH0H·AnSI 3KcnepnMeHT0B Ha C.IIHXp0U.IIKnoTp0He 

l,13yqeHbl xapaKTepnCT.IIK.11 C.IICTeMbl npoBonoqHblX .IICKp0BblX KaMep C 
¢epp.11TOBblM.II K0nhuaM.11, npeaHa3HaqeHHOH ansi .11ccneaoBaH.IIH Ha C.IIHXp0U.IIKnoT

poHe, KaMepb! .l!Me!OT pa3Mep 256 x 256 MM 2, HH¢opMaU.IISI c KaMep cq.11Tb1Ba

nacb B aHan.113aTop AH - 4096 .11 3aTeM o6pa6aTblBanacb B 3BM M .IIHCK-22, 

H3MepeHbI 3¢q,eKT.IIBHOCTh per.11cTpau.11n, npocTpaHCTBeHHoe pa3pemeH.11e, cpea -
Hee q.11cno nepeMarH.11qeHHblX Koneu Ha 0llHY .IICKPY, 0TH0C.IITenbHbJe C.UB.llr.11 

KaMep, Han.11caHbl .11 npoBepeHbl nporpaMMbI oTnaaoqHoro peJK.11Ma ncKp0BblX 

KaMep Ha 3BM. 

CncTeMa pa3pa6oTaHa B O6beAHHeHHOM .IIHCT.IITyTe 
0

S1AepHhlX .11ccne.uoBaH.IIH 

Coo6~ee•• O6b8AHH8HHOro HHCTHTYTB •AepHHX HCC~8A0B8HHA 

.nJ&ia. 19 71 
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UenbIO HaCT051llleii pa6oThl SIBnSinOCb H3ytJeHHe HeKOTOpbIX xapaKTepHCTHK 

CHCTeMbI npoBonotJHhIX HCKpOBbIX KaMep C qieppHTOBblMH KOnbuaMH B CBSI3H C 

ee nonroTOBKOii K aKcnepHMeHTaM· Ha CHHXpOUHKnOTpOHe 011.RH. 

CHcTeMa HCKpOBhlX KaMep H3I'OTOBneHa B BHne Ha6opa Monyneii C pa6o

'IJHMH paaMepaMH 256 x 256 MM2• 0CHOBOii MonynSI cny)l{HT paMa H3 CTeKno

nnaCTHKa, 06a aneKTpona MonynSI o6pa30BaHbI 256 napannenbHbIMH M81lHhIMH 

npoaonotJKaMH nHaMeTpoM O, 1 MM, HaTSIHYThIMH c waroM 1 MM, TTpoaonotJKH 

aaaeMneHHOI'O H BbICOKOBOnbTHOI'O aneKTponoB pacnonO)l{8HbI nepneHllHKynSipHO 

npyr npyry. PacCTOSIHHe Me*llY aneKTponaMH B pa6otJeii o6naCTH paBHO 8 MM, 

a Ha KpaSix nnSI yMeHbWeHH_SI KpaeBbIX aqiqieKTOB yaenH'IJeHo no 10 MM, 0KHa 

MonynSI aaKneeHbI IIOnHaTHneHOBOii nneHKOli TonmHHOii 0, 1 MM, 

Ka)l{llbIH H3 aneKTpOllOB noncoenHHeH K MaTpHue C qieppHTOBbIMH KOnbua

MH THna 0, 7 BT c BHeWHHM nHaMeTpOM 3 MM, B MaTpHue BbICOKOBOnbTHOI'O 

aneKTpona nnSI cBSI3H c npoaonotJKaMH KaMepbI HcnonbaoBaHhI npoaona c Teljl

noHoBoii H30nSIUHeii, a KOnbua aanHTbI anoKCHllHOli CMonoii. EMKOCTf; MonynSI 

COCTaBnSieT 400 nqi. 

11MnynbCH08 ITHTaHHe CHCT8MbI ocymecTBnSinOCb OT reHepaTopa BbICOKO

BOnbTHbIX HMnynbCOB / 1/ C pa3pSillHbIM ycTpOiiCTBOM, co6paHHOM Ha p'aapSill

HHKax BHP-14. Pa3pSI.llHaSI eMKOCTb nnSI HCKpOBOI'O npoMe)l{yTKa COCTaBnSina 

1 Hqi, K pa3pSillHHKY nonKnIOtJanHCb 2 HCKpOBblX npoMe)l{yTKa, npH 8TOM B paa

pSI.OHbie uenH BKnIOtJanHCb TOKOOrpaHH'IJHBaIOmHe pe3HCTOpbl ( R = 82 OM), 

nocTOSIHHaSI BpeMeHH HapacTaHHSI Bb!COKOBOnbTHOI'O HMnynbca Ha HCKpOBOM npo-
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M9)KYTKe C0CTaBnsma 30 HCeK. O6wee Bp9MSI sana3llb!B8HHSI BbIC0K0B0nbTH0ro HM

nynbca 0TH0CHTenbH0 nyCK0Boro HMnynbca co CX9Mbl C0Bna.ueHnii: C0CTaBnsina 

120 HCeK. 

ITpn HCilbIT8HllSIX Ha ny'IKe sapSI)K9HHbIX '18CTHU, Bb!B9ll9HH0M II3 CHHXpo

UHKnoTpoHa, IICil0nb30Banacb CHCTeMa, C0CT0S!Ill8SI II3 8 Mo.uyneii:, pacnono

)K9HHblX nocne.uoBaTenbH0 .upyr sa .upyroM. tJepes Mo,uynH npo.uyBanacb HeoH

remrnBasi CM9Cb. HanpSI)K9Hlle Ha paspSillHbIX eMK0CTSIX paBHSin0Cb 6 KB, a 

HailpSl)K9HHe 0'llllll8l0Ill9P0 nonsi - 50 B. 

EnoK-cxeMa ycTaH0BKH npHBe.ueHa Ha pnc. 1. 

HwJiopMaUHSI c MaTpHU C'IHTbIBanacb ycTpoii:CTB0M, 0ilIICaHHbIM B / 2/. 

ITpH ·C'lllTblB8HHH Mo.uynn pa36HBanHCb Ha '19TB9pKH, a HM9HHo: CHa'lana onpa

IIIIIBanHCb MaTpllUbl saseMneHHbIX_ ~meKTp0.U0B nepBbIX· '19Tb!pex Mo.uyneii:, sa

TeM MaTpllUbl BbIC0K0B0nbTHUX _aneKTp0ll0B 9TIIX. Mo.uyneii: II T • .u. 

C ycTpoii:CTBa C1IllTbIB8HHSI llHq>OpMaUHSI nepe.uaeTCSI B HaKonn-

TenbH0e ycTpOHCTBO OllHOro H3 aHannsaT0P0B AH-4096, BX0llSIIIIHX B 

C0C_TaB ueHTpa HaKonneHHSI H _o_6pa6oTKH HHq>OpM/lUHH /3/. HoMep i::repeM~r.an

'18HH0ro T0K0M HCKpbI qieppHT0Bor9 KQnbua saHHMaeT o.uHo 18-paspsi.naoe 

cnoBo. B cny<1ae 1 ~cnn 6hmo nepeMarHn'leHo HeCKonbK0 coce.nHHX Koneu, sa

nHCbIBaeTcsi, T0nbK0 H0Mep nepBoro ll3 HHX ll B TOM )Ke cnoBe YK83blB89TCSI 

'IH~no nepeMarHH'leHHhIX Koneu. 

p asp Sill bl Ka)K,lloro cnoBa 0TB0,llSITCSI: 

1 t- 8 - .nnsi HOMepa nepeMarHH'leHHoro K0nbua B MaTpnue, 

9 t- 10 -· .nnsi ~oMepa Mo,nynsi B ·qeTBepKe~ 

11 - .unsi irnMepa MaTpHUbI B Mo.nyn~, 

12 t- 15 ,nnSI H0Mepa 'leTBepKH MO.llyneii:, 

16 1- 17, - ,nnSI 'IHcna -coce.uHnx nepeMarHH'leHHhIX 'Koneu, 

18 - .llnSI 38IlHCH npH3HaKa aaqana co6blTHSI. 

3anHCb B HaK0ilHTenbH0.e ycTpoii:CTBO aminasaTopa. Mi))KeT npoH3B0llHTbCSI 

a no ,npyrott nporpaMMe, Kor.na K0.ll '!Rena, nepe,naBaeMoro as ycTpottcTBa 

C'IHTbIB8HHSI ( T0'IHee - nepBbl9 12 pa3pSI.ll0B yKasaHHoro BbIUJe cnoBa) I SIBml

eTCSI a.upecoM Kaaana, co.uep)KHMoe KoToporo npH Ka)K,ll0M o6pameHnn yBena

'IHBaeTcsi Ha e.nHHHuy. 
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Conep»<HMOe HaKonHTenbHoro ycTp0ii:CTBa M0»<eT Bb!B0.UHTbCH Ha 0CUHn

norpa<pII'leCKYIO Tpy6Ky nnsr Ha6nroneHHH oTnenhHb!X co6b!TIIH II pony'leHIIH 

Ka'leCTBeHHbIX CBeneHHH 06 a<p<peKTHBHOCTII oTnenbHb!X Monyneii: npH nepBoii: 

nporpaMMe aanHCII IInH 0 npo<pnne ny'IKa 'laCTIIn npII BTopofi nporpaMMe. 

Ha pHc. 2 npHBei:teH npnMep BbIB~na Ha aKpaH Tpy6KH HHcjJopMaUHH, aa

nHCaHHOH no nepB0H nporpaMMe, npilqe~ Bb!BOi:tIIn_HCb TOnbKO nepBb!e 8 paapsr

!{OB cnoB. ITo ocH a6cnncc oTno»<eHbI HoMepa K~HanoB aHannaaTopa, a no 

OCH opi:tHHaT - HOMepa nepeMarHII'leHHb!X Konen B Monynsix. ITopsinoK 

Bb!B0!{a COOTBeTCTByeT onncaHHOMY BbIIIIe. Ha pncyHKe npnBei:teHo i:tBa 

nocnei:toBaTenhHO aaperncTpHpoBaHHbIX co6bITHSI. 

HaKonneHHaSI B anannaaTope HHcjJOpMaUHSI BbIBOi:tHnacb Ha MarHHTHYIO neH

Ty,, a aaTeM 'lepea 6ycjJepHoe HaKonIITenbHoe ycTpoficTBo nepenaBanocb i:tnsi 

o6pa6oTKH Ha 8BM "MnHCK-22" 131. O6pa6oTKa Ha 8BM nponaBommach no 

nporpaMMe ITOPl1CK (nporpaMMa oTnapo'IHoro pe»<HMa ncKpOBbIX Ka~ep), 

noi:tpo6Ho onHCaHHOH B pa6oTe /4/. tlP_orpaMM a COCTOHT. H3 Tpex 'laCTefi. 

ITepBasr 'laCTb nporpaMMbI nponaBOAHT. rrocnei:toBaTenhHbiii: I\b16op oTi:tenb

HbIX co6bITIIii: II3 nocTynHBIIIeii HHcjJOpMaUHH, pacIIIHcjJpoBbIBaeT HX, nepeK0/lHpy

eT B cjJopMy, yno6Hy10 i:tnsr i:tan~aei1IIIe~o aaannaa,_ n aarrncbmaeT Ha MarHHTHy10 

neHTY TpexMepHbJe MaTpHUbI, rrpei:tcTaBm110111He oTnenhHb!e co6b!THSI, C yKaaa

HHeM HOMepoB MO/ly.neii, .MaTpnu H nepeMarHH'leHHbIX Konen. KpoMe Toro B 

8TOH 'laCTH nporpaMMbl IIO!tC'IHTbIBaeTCSI cpenHee ~Hcno nepeMarHII'l0HHb!X 

Konen Ha onHy ncKpy n ·cpenaee 'lncno IIcKp .B Monyne Ha onnH aanycK. 
. ' 

BTopaSI . 'laCTb rrporpaMMb! npoH3BOllHT onpeneneHne reoMeTpH'leCKHX 

cnBHroB Monynei1 oTHocnTenbH0 i:tpyr npyra. llnsi aToro co6bITHSI rrocnei:toBa

TenbHO BbI3b1Ba10Tcsi c MarHHTHoii: neHThl_ ·_n 0T6npa10TCS1 Te Ha Hnx, K0Topb1e 

Yll0BneTB0pHJOT cneny10mnM ycn0BlIH M:·· 

1. l1cKpb1 aaperncTpHpoBaHbI Bo Bcex Monynsix. 

2. B rrepBoM H rrocnenHeM Monyne aaperHCTpHpoBaHo TonbKo no onHofi 

lICKpe, 

3. B 0CTanbHb!X Monynsix aaperHCTpnpoBaHbl. IICKpbI, K0Op/lHHaTbl K0T0-

pb!X 0TCT0SIT OT npSIM0H, npoBeneHH0H 'lepea K00PllHHaTb! lICKpb! B KpafiHlIX 

Monynsrx, Ha paccToSIHHe, He npeBbIIIIa10111ee aanaHHoe ( 8 MM). 

B oTo6paHHb!X co6b!THSIX no MeT0/lY HaHMeHbllllIX KBanpaTOB Bb!'llICnsr10T

CH napaMeTpbl npsiMoit, annp0KCHMHpy10mefi TpeK 'laCTlIUbI, II onpenensiroTCSI 
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paCCTOHHHH OT HCKpbl B K8)1{LlOM Monyne no 9TOit npHMOit. Bbl'lHCll0HHH npo

BOL15ITCH LlllH sanaHHoro 'IHcna co6blTHii ( B naHHOM cny'lae 120 co6blTHit). 

3aTeM H8XOL15ITCH cpenHHe CM01Il0HH5I HCKp OT annpoKCHMHpyrolllHX npHMhlX. 

Pac'leT IlOK83b1BaeT, 'ITO LlOCTaTO'IHO npoBeneHH5I TOllbKO OLIHOii HTepaUHH, TaK 

KaK BellH'IHHhl cMemeHHit, nony'leHHhte npH BTopoit HTepanHH, OK83blB8JOTCH 

B 6onblllHHCTBe cnyttaeB MeHbWe TO'IHOCTII onpenenemrn caMHX cMemeHHit, 

KOTOp85I B naHHOM cny'lae COCTaBIISina - 0,05 MM. 

HaitneHHble CMemeHHSI HCKp COOTBeTCTBYIOT OTHOCHTenbHblM CLIBHraM MO

nyneit H HBllSIIOTCH nonpaBKaMH K C'IHTblBaeMblM KOOPLIHHaTaM npoXO)l{/leHHSI 

'18CTHllhl 'lepes KaMepy. CnenyeT OTMeTHTb, 'ITO B pesynbTaTe aToro MeTO)la 

onpeneneHHH OTHOCHTenbHblX C_JlBH.I'OB MOJlYIIH MoryT 6h1Tb KaK 6bl "ycTaHOB

neHhl" TOllbKO Ha HeKoTopoit H0OJln03Ha'IHO onpenensteMoit npSIMOii (HanpHMep, 

npoXO/lSIIIleii qepes HX reoMeTpH'leCKHe neHTpbl H o6pasyromeit npoHSBOllbHhlit 

yron c aneKTponaMH). 

Ilony'leHHhl0 B pesynbTaTe Bbl'IHC118HHH nonpaBKH Ha OTHOCHT0llbHhlii 

C]lBHr Monyneit npHB0/l0Hbl B Ta6nHne 1. 
TpeTbH '18CTb nporpaMMbl IlO/lC'IHTblBaeT aq>q>eKTHBHOCTb perHcTpanHH 

H npocTpaHCTBeHHoe paspeweHHe nnH Ka)KJ:loro MonynH. ilnst aToro c y'leToM 

nonpaBOK HS OTHOCHT011bHhlH C)lBHr Monyneit no MeTOLIY HaHM0HbWHX KBanpa

TOB onpenenHnHCb napaMeTpbl IlpHMblX, annpoKCHMHpyrournx TpeK~, H saTeM 

JlllSl K8)1<JlOro MO/lynSI H8XO./lHllHCb cpe.llHHe KBanpaTH'IHble OTKnOHeHHH HCKp 

OT Tpexa. 

PacnpeneneHHe pacCTOHHHit OT HCKpbl JlO TpeKa /lllH O/lHOro HS Monyneit 

IlpllB0JleHo Ha pnc. 3. Cpe/lH0KB8/lp8Tll'IHbte BenH'IHHhl 9THX OTKnoHeHHii u 

nnH. o6eHx MaTpHn Bcex Monyneit naroTcSI B Ta6nnue 2. ilnH aaseMneHHhlX 

aneKTponoB Bcex Monyneit aTa BenH'IHHa ne)l{HT B npenenax 0,33 ➔ 0,50 MM, 

a llllH BblCOKOBOllbTHblX - B npe]lenax 0,44 ➔ 0,62 MM. 

B Toit JKe Ta6nnue Jl8Hbl 3Ha'leHHH acpcpeKTHBHOCTefi: perHCTpaUHH £ 

npll npOXO)l{)leHHH 'lepes MOJlYllb OJlHOit sapSI)l{eHHOit 'laCTHUhl, a T8K)l{e onpe

nenSieMble B nepBOit '18CTH nporpaMMbl cpenHHe 'IHClla ii nepeMarHH'l0HHblX 

Koneu OT O/lHOH HCKphl. Cpe]lHee 'IHCIIO HCKp B MO.llyne Ha O./lllH sanycK B 

38BHCHMOCTH OT HHT0HCHBHOCTH ny'IKa H cpoHOBblX ycnoBHH M0HHnOCb OT, 

1,0 llO l ,8. 
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Ta6m1qa I 
1lonpaJ11DI aa O'l'HOOHenmdi o;uar 11omd (,., M) 

JI! I Baae11nel1Hl,lll antK'l'po~ BHOOKOBOll'l'BHlt aneK'l'PO~ 
110,UJIB 

I H'l'lpaitJ(H 2 B'l'IP8IU(R I B'l'tP8¥ff 2 B'l'epaxum 

I 

2 

.3 

4 

5 

6 

-7 

8 

-0 I6; ' ; ' 
O,OI -0,60. o,oo 

0,06 -0,04 I,30- O,IO 

-0,5'1 O,OI 0,14 -0,04 

-I,!2 0,00 -I,56 -0,II 
3,83 O,IO 0,32 0,06 
0,4('. -0,02 I,13 o,oo 

-0.86 -0,02 o,os_ o,oo 
-I,~ -0,03 -0,78 o,oo 

TaC:Simqa 2 

5WeK'1'H:BHOOH 1)6I'HO'l'P8IU(H E ' cpeiHHe qaona n~pellarBB
qeama KOXell i'i :l!I 'l'O'lBOO'l'I, (5' oupeiueHHH l,C~Op)U!Ba!r 
DPOXOZ){ttBBH qao'l'~ qepea IIO)tyml. 

JI! I Saae11niHmll antK~poi BWOOKOBOn'l'BYI SJllK'l'pO)t 
IIO~D c(%J ii E.(%) ii ' O{HM) 6(MM) 

I 97,4 I,69 0,44 , 99,7 I,08 0,48 
2 99,5 . I,77 0,34 99,2 I,17 0,44 
3 96,4 I,48 0,42 96,0 I,27 0,48 
4 98,8 I,59 O,lf.6 roo,o I,15 0,59 
5 99:;0 I,8I 0,50 99,2 I,29 ·· · o.62_ .-
6 93,6 I,62, , ., _, -0

1
44 .. 98,9 I,21 0,58 

7 97,I I,48 0~33 " 

98,7 I,29 _ 0,44 
8 99,2 I,94 0,46 99,2 I,50 0,59 
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Puc, 3, Pacnpe.aeneaue paccToHHHA MeJK.ay ucKpoA u npHMoil:, annpoKCHMHpy-
10meil: Tpex, Illar rucTorpaMMbl pasea 0,2 MM, Cneaa - 3a3eMneHHbIA _sneKT
po.a, cnpaBa - Bb!COKOBOnbTHblA, MacmTa6 no BepTHKanu: cneaa 1 OTC'leT ~ 
= 2 C06b!THH, cnpaaa 1 OTC'leT = 1 C06blTHe, 
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ABTOpbI Bbipa>KaIOT CB0IO 6naronapHOCTb B.n. il>Kenerrosy aa II0CT0HH

HYIO rronnep)K}Cy pa60Tb1, A.r. fpattesy H KaH rsaH BoHy aa yttacTHe B paa

pa5oTKe aneKTpoHHofi anrrapaTypb1, a TaK>Ke B.M. AHTOHoBy, IT.B. CHMoHoBy, 

H.11. ConHI1esy H 11,B. llhIM.5ynosy aa HaroTosneHHe cucTeMbI, 

nHTepaTypa 

1. B~M. Kopones. OJHil1 10-6007, nyoaa, 1971 r. 

2. a.a. BHwHHKos, A.r. 

-A.H. CHaaes~ 011.HH 

fpaqes, H.11. )Kypaanea, Kaa raaa Boa, 

10-5804, nyoaa, 1971. 

s.· c.B. MenBeLl_b, B.B. Mou:ceesa, A.H. Cu:HaeB, r.-lO. Uaxep,' 

1970, N94, 109. H.A. tfocToB, TITS, 

4. E.M. ronoBHH, <P.m. XaMpaeB. 011.HM E2-1O-6O91, nyoaa, 1971. 

PyKOilHCb nocTynHna B H3.[laTenbCKHA oTnen 
20 C8HTH6pH 1971 r, 
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