
B .r .A6JieeB, B.A.Apeq>heB, c.r .Bamua~3e, 

r.r.Bopo6heB , A.H .Ky3HeQOB, B.H .Ky3HeQOB, 

A.A .HoMoq>HJIOB, B.,ll;.Ilemexouoa, H .M.TIHcKynoa , 

tt.M .CHTHHK , E.A .CTpoKoacKHH, n .H .CTpyuoa , 

r .M.Cycoaa, A .C.llab1poa, B.H .lliapoa 

HCCnE,ll;OBAHHE TIPOTIOPUHOHAnbHhlX KAMEP 

C PErHCTPHPYIO[llEH 3nEKTPOHHKOA, 

TIEPE,ll;AHHOH 8 TIPOH3BO,n:CTBO <I>HPME 

"POLON" 



ac11naaae c.r,, 
13 - 8829 

nhabrx KaMep c per11crp11py10l.lleJ!: 
B npo11oaoacrao cjJ11pMe ,, POLON,, 

l BP8MSI - Koop 
L11111araoJ!: perncrpau P, orn11qa10ma 1111 

lICSI cpaaa11renhaoJ1: 
' norpe6nea11SI Momaocr11, Bbrcoxo:po-
; c;eu11n11aupoaaaaaSI IIHTerpam.aaSI 
• PIIB8Ll9Hb! peaynhTSTb! 11cc 

Mep paaMepoM 350 x 200 ;eaoaaa11J!: 
Er, Paapa5 MM , npoae-

orx11 npoaeaeabz OHHP 

'411~75 np~< II 

B,B. r. H_ ~p. 
I(OBaH_He . . 
bHUX•Kauep 
• 1975. -, 

·.·· . I . 

eltl-tta;u,;,t,._ 
n ··o•./vo~f? .i. 
4: "''/: .. ' ' . 

~~t 

.RH, 

JIUIICKOM .. H3bIKax. 

TOJibKO D CTpallbl" 

eM, onpenenxeT 

ellb ·Te Ma TUti:eCKIIX 

11 ux nony,mTem1M. 

npaBoM nepx11eM 

UH, ·--··-------··-·· 

r 

I 

I 

13 - 8829 

B.r .A6Jieea, B.A.Apeq>hea, c.r .Bamrna,n3e, 

r .r .Bopo6beB, A.H.Ky3HeQOB,* B.H;Ky3HeQOB, 
A.A.HoMoq>HJIOB, B.,lJ;.Ilemexoaoa, H.M.TTHcKyttoa, 
11.M.CHTHHK, E,A.CTpOKOBCKHH, JI.H.CTpyHOB, 
r .M.Cycoaa, A.C.qBbipoa, B.11.lllapoa 

11CCJIE,LJ;OBAH11E TTPOTTOPU110HAJibHblX KAMEP 

C PEr11CTP11PYIOIUEH 3JIEKTPOH11KOH, 

TTEPE,lJ;AHHOH B TTP0113B0,l1;CTBO tl>11PME 

"POLON" 

Hanpasneao Ha Me)l{nyaapoi:moe coaeruamrn 
no MeTontt:Ke nposonot:JHhIX KaMep. lly6aa, 1875, 

* l1pKyTCKUll rocynapCTBeHHblll YHtt:Bepctt:TeT, 

£S:cyz:::.:;:; t::~::;zor1{ju:~r~ 
(~(<~-/~~,;!~ __ -:> r2}~t, 

I 



BBE,4EHHE 

B COCTaB cneKTpoMeTpa, Ha KOTOPOM BC'ACTC.11 COBMCCT· 
HLIH 3KCnepHMCHT llHJl<I> - Hcl>B3 - OHJIH no HCCnC'AOBa· 
HHIO KynoH-.HACPHOH HHTep4>epeHUHH B ynpyroM rrp-pac
CC.IIHHH /I/, BXO'A.IIT nponopiiuoHanLHLIC KaMepLI /IlK/, He· 
o6XO'AHMLie 'An.II onpe'AeneHH.11 yrna pacce.11HH.11 H HMnynLca 
pacce.HHHLIX 11acTHU. 

B 3KcnepHMCJITax TaKoro THna He06XO'AHMO HMCTL CH· 
CTCMLI perHCTpanHH KOOP'AHHaTHOH HHd>opMaUHH, CO'ACp)Ka• 
J.UHC HCCKOnLKO TLIC.1111 KaHanoB.CyinecTBOBaBWHC pa3pa60T· 
KB 121 pacC'IHTaHLI Ha CBCTCMLI B HCCKOnLKO COT KaHanoB. 
llo3TOMY B OHHP llB3 6Lma pa3pa60TaHa HOBa.11 3neKTpo
HHKa perucTpanuu, BLinonHenHa.11 B cTaH'AapTe KAMAK. 
B HCH ucnonL30BaHa cnenuanB3HPOBaHHa.R MBKpocxeMa 
"ycHnHTCnL·d>opMHPOBaTenL" / 3/ -Ilepe'Aa'la 'AaHHLIX OT 
DK ocyinecTBn.11eTC.R no Tened>oHHOMY Ka6enro. 

B pa6oTe onucaHa 3Ta 3nCKTpOHHKa, npHBC'ACHa MCTO· 
'AHKa HCcne'AOBaHH.11 xapaKTepHCTHK IlK C npHMCHCHBCM 
HaHoceKYH'AHLIX MO'Ayneii KAMAK, ynpaan.11eMLIX OT 3BM, 
npeACTaBnCHLI pe3ynLTaTL1 Hccne'AOBaHHH. 

1. OllHCAHHE AIIIIAPATYPM. 
la. PBI'HCTPHPY/Oll(AJI 3JIEKTPOHHKA 

3neKTpOHHKa perHCTpanHH CHrHanoB C IlK pa3'AeneHa 
Ha 'ABC 'laCTH: WCCTHKaHanLHLIH YCHnHTenL·d>opMHPOBaTenL 
THna 6Ycl>2-912 141, pa3MCJ.UCHHLIH HenocpC'ACTBCHHO Ha IlK 
/pa3M_CP nnaTLI 1OOx12O MM2 / H 32-KaHanLHLIH rO'AOCKO· 
nH'ICCKHH 6noK perHcTpanHH "3a'ACP)l(Ka + naM.HTL" Tuna 
r2-922, BLlilOnHCHHLIH B cTaH'AapTe KAMAK. C BLIXO'AOB 
ycHnHTeneii CHrHanLI, cd>opMHPOBaHHLIC B TT n-ypoBHJIX, 
nepeAalOTCJI Ha 6noK perHCTpaUHH c noMOI.ULIO Tened>oHHOro 
KaoenJI ,• 'AnHHOH 'AO 100 M , HMCIOJ.Uero 50 + 100 . CKPY'ICH • 
HLIX nap. /B pa6oTe ucnonL3oaancJ1 Ka6enL Tilil- 100 -
2xO,51u Tilil - 50 - 2xO,5/. 
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EAOK 6Y<f>-912. IlpHH~H1rnanLHaH cxeMa 6noKa 912 
npHBe,D;eHa Ha puc. 1. YcnnHTenh Bblil0nHeH Ha 0CH0Be 
cne~HanH3HpOBaHHOH HHTerpanbHOH cxeMbl "ycHnHTenb
cl>opMHpoBa Tenb" Tuna K243Ar 1 / 3/ ,pa3 pa6oTaHHoii OHHP 
JIB3 coBMecTHO c H.H<ll COAH. HcnonL3yeTcH BKmo11eHHe 
ycHnHTenH C cl>opMHPOBaHHeM TTJI-cHrHanoB Ha BblXO,D;e. 
Ka>K,D;blii ycHnHTenL HMeeT noru11ecKHii H /ecnH 3T0 Heo6-
XOAHM0 B 3KCnepHMeHTe/ nHHeHHblH BblXO,D;bl. JiorH'leCKHH 
BblXOA Harpy:>KeH Ha CKpyqeHHYIO napy, nHHeHHblH - Ha 
KOaKCHanbHblH Ka6enh. CurHanbl c nHHeiiHoro BblXO,D;a pe
rHCTPHPYlOTC.11 wecTHKaHanbHblM 3ap.11,D;- ~Hcl>poBblM npeo6-
pa3oBaTeneM /5/. 
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Puc. 1. llpu1111unuaAb11a.R cxeMa ycuAumeA.11-¢opMupoeameAJ1 
6Y<f>2-912; no1<a3a11 ycuAumeAb OA.R 0011020 U3 1<a11aAoe 
/06eeoe11 wmpuxoe1<ou/. 

HMeeTc.11 TaK:>Ke 0611U1ii BblX0A ":Sblc'rpoe HJIH" - c 
OTKpbITblM K0nneKTOP0M /KT315/, 'ITO no3BOnHeT npOH3BO
AHTb nocne,D;ylOl.l\ee cyMMHpOBaHH_e MeT0,D;OM "npoBO~Horo 
HJIH" ,D;n.11 nony11eHH.11 noru11ecKoii cyMMbl curHanoB 
OT Bcex npoBono11eK IIK. EcnH none3HblMH co6hlTH.HMH 
B IIK C'IHTalOTC.11 T0nbKO cpa6a TblBaHH.11 0,1:\HOH npOBOnO'IKH 
BO Bceii IIK, TO MO:>KH0 B 3 - 4 pa3a COKpaTHTb 'IHCno 
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6noKOB perHCTpa~HH 3a C'leT cne,D;YIOl.l\Cro BKmoqeHH.11 YCH
nHTeneii: 0,D;HOHMeHHble BblXO,D;bl C HeCK0nbKHX nnaT o6De
AHH.HIOTC.II /no "npOBO,D;HOMy HJIH"/ H n0,D;KmoqalOTC.11 K 
o6~eii cKpy11eHHoii nape. Ilo APYrHM napaM nepe,D;aroTc.11 
cHrHanbl "HJIH" OT Ka)K,D;o:e: nnaTbl. B 3TOM cny11ae curHan 
C BblXO,D;a "ELICTpoe HJIH" yKa3LIBaeT H0Mep cpa6oTaBweii 
nnaTLI, a CHrHan c BblXO,D;OB YCHHHTeneii - HOMep cpa6o
Taewero KaHana Ha nnaTe. 

KpaTKHe xapaKTepHCTHKH CXeM: BXO,D;Hoe conpoTHBne
HHe YCHnHTeneii - 1,3 KOM; HOMHHanbHblH nopor cpa6aTbl
BaHH.11 - _1 MB; YCTOH'IHBOCTb KaHana K HaBO,D;KaM OT nepe -
rpy3KH coce,D;HHX - _He HH:>Ke 150; .ZUIHaMH'leCKHH ,D;Hana3oH 
no nHHeHHOMy BXOAY - _He HH:>Ke 60; noTpe6n.11eMa.11 MOut
HOCTb Ha Kauan - _ 60 MBm. OcTanbHble xapaKTepHCTHKH 
YCHnHTeneii npHBC,D;CHLI B pa6oTe 1/3/. 

»AOK p.ezuc111pa14uu. Ha puc. 2 npuee,D;eHa 6noK-cxeMa 
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Puc. 2. DAOK- cxeMa MOOYAJI I'2-922; 1U11PUX06KOU 06-
eeoe11a cxeMa 0011020 U3 KaHaAoe. 
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MOAYml r2-9.22 16~ Ka)K)J;LIH KaHaJI 6JIOKa COAep)KHT OAHO

BH6paTop c noTeHuHaJILHLIM BXOAOM Ha qeTLipex TTJI-

3JieMeHTax H - HE, cTpo6HpyeMLiii D - TpHrrep naMaTH H 

3JieMeHT 'iTeHHa * C BLIXOAOM Ha R -wHHY MarHCTpaJIH 

KAMAK. )J,na cymecTBeHHoro yMeHLWeHHa BJIHaHHa TeMne

pa TYPhl H H3MeHeHHa Hanpa)KeHHa IlHTaHHa / +6 B/ Ha BpeMa 

BLIAep)KKH OAHOBH6paTopoB, HCilOJIL3yeTca cneuHaJILHaa cxe

Ma perynHpOBKH BpeMeHH 3aAep)KKH B KaHanax /TpaH3HCTO

PLI .Tl-:- T3/. 

B 6JIOKe perHCTpaUHH COAep)KHTCJI 32 KaHana, OHH pa3 -

6HTLI Ha 2 rpynnLI AJijJ: opraHH3aUHH 'iTeHHJI no ABYM cy6-

aApecaM. CHrHan 3anpoca 1L - BLIAaeTca B cnyqae perHcT

pauHH CHrHaJia XOTa 6LI B OAHOM H3 KaHaJIOB /"HJIH 
C naMJITH"/. KpaTKHe xapaKTepHCTHKH 6JIOKa: "npoJie3aHHe" 

B Ka6ene Ha BLIXOAe CKpy'ieHHOii napLI ** npH cpa6aTLI

BaHHH Bcex COCeAHHX KaHaJIOB - He 6onee 450 MB; BpeMa 

3aAep)KKH - 270 He; perynHpyeTcJI MHoroo6opoTHhlM no

TeHUHOMeTpoM B npeAeJiax ±50 He; TeMnepaTypHhlii Ko:1<1>

<l>HUHeHT 3aAep)KKH - He 6onee O,15~/l °C, Apeii<l> 3aAep)KKH 

C H3MeHeHHeM IlHTaHHa - 2~/1 B; MHHHMaJILHaJI AJIHTeJIL

HOCTL CTpo6-HMilYJILCa H BHeWHero CHrHaJia c6poca -

40 He; noTpe6JIJieMaa MOIUHOCTL · Ha KaHaJI - 200 MBm. 
linoK BhlnoJIHeH B aqeii:Ke KAMAK eAHHH'iHoii wHpHHhl, Ha 

nepeAHeii naHeJIH HMeJOTCa: ABa BXOAHhlX pa3'LeMa AJIJI 

CHrHaJIOB 3ailHCH H c6poca, OAHH BhlXOAHOii - AJIJI HHAHKaUHH 

BeJIH'iHHhl 3aAep)KKH B nepBOM KaHane; TyM6nep BKJIIO'ieHHJI 

BOpOT H IlOTeHUHOMeTp peryJIHpOBKH 3aAep)KKH /BhlBeAeH IlOA 

WJIHU/. <l>yHKUHH KAMAK: F(O) - 'iTeHHe no cy6aApe-

caM A (0) H A(l) - WHHLI R 1-:- R 16 ; F(9) - c6poc; z , 
C- Ha'iaJILHhlii .H o6mHii c6poc; I - · 3anpeT cpa6aTLIBaHHJI 

BopoT; X - .OTBeT Ha F(O) H F (9) ; Q COBDaAaeT c X npH 

•L= 1. 

* Ha pue. 2 3aWTpHXOBaHa MHKpocxeMa C OTKphlTLIM 
KOJIJieKTOpOM. 

** Ha BXOAe 6JIOKa perHCTpaUHB. 
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16. KOHCTPYK#H.Jl KAMEP 

OAHOKOOPAHHaTHLie nponopuHoHaJILHLie KaMepLI HMeJOT 

THilOBYIO pa360pHyJO KOHCTPYKUHJO, 06ecne'iHBa10my10 B cny

qae Heo6XOAHMOCTH AOCTyn K CHrHaJILHOH IlJIOCKOCTH / 7 • 

IlpOBOJIOKH CHrHaJILHOH IlJIOCKOCTH AJIHHOii: - 200 MM H 

AHaMeTpOM 20 MKM /30JIO'ieHLIH BOJIL<l>paM/ pacnaHBaJOTCa 

' C ABYX CTOPOH Ha ne'iaTHhle 3JieKTPOALI. Illar HaMOTKH 

IlJIOCKOCTH - 2 MM, HaTa)KeHHe npOBOJIO'ieK - 50 2. 

IlpOBOJIO'iKH BLICOKOBOJILTHOro 3JieKTPOAa /6epHJIJIHeBa.H 

6pOH3a/ AHaMeTpOM 100 MKM HaMoTaHhl c waroM 1 MM 

napanneJILHO 60JILWeii CTOpoHe KaMepLI C HaTa)KeHHeM OKOJIO 

200 2. PaCCTOaHHe Me)K)J;y BLICOKOBOJILTHLIMH IlJIOCKOCTaMB 

10,6 MM. IlpOBOJIO'iKH BLICOKOBOJILTHOii: IlJIOCKOCTB pacnaB· 

BaJOTCa Ha Ile'iaTHLiii 3JieKTPOA, COCToamuii H3 6 napan

JieJILHhlX CeKUHii, IlOAKJIJO'ieHHLIX K o6meii WHHe 'iepe3 

BLICOKOOOMHLle conpoTBBJieHBa. OAHa H3 CeKUHii BLICOKO· 

BOJILTHoro 3JieKTPOAa HCilOJIL3yeTca AJIJI npoBepKH pa60TLI 

YCHJIHTeneii C IlOMOJ:ULIO TeCTOBLIX HMilYJILCOB. 

2. OPI'AHH3A#HJI H3MEPEHHif 

H3MepeHHa xapaJ<TepHCTHK nponopUHOHaJILHLIX KaMep 
npoBOAHJIBCL Ha JIBHHH c 3BM li3CM-4 c noMOJ:ULJO anna

paTyphl ycTaHoBKH "AnLcj;ia". CBa3L c 3BM ocymecTBJIJIJiacL 

nocpeACTBOM ycTpoiiCTBa COilpJI)KeHHa, pa3pa60TaHHoy;o. B 

H3roTOBJieHHoro B OHHP JIB3 H·onHcaHHoro B pa6oTe 81 . 
AnnapaTypa Il03BOJljJ:Jia aBTOMaTH'ieCKH CHHMaTL KPHBLle 

3aAep)KRHHhlX COBDaAeHHii C IlOMOJ:ULIO MOAYJijJ: 3aAep)KKH, 

ynpaBnaeMoro OT 3BM /
9

/ /JIH6o MeHJITL B COOTBeTCTBHH 

C 3aAaHHOii: nporpaMMOii: WBPHHY CTpo6a/ H OAHOBpeMeHHO 

HaKallJIBBRTL HH<l>OpMaUBIO O BpeMeHHOM pacnpeAeJieHHH 

cHrHana "HJIH" JIB6o OT OTAeJILHoii npoBOJIO'iKB IlK, He· 

DOJIL3ya MOAYJIL BpeMa·uHcj;ipoBoro npeo6pa30BaTeJia /IO/. 

Pa60Thl BLIIlOJIHjJ:JIHCL Ha CTeHAe H Ha 77 -ny'iKe CHHXpocj;ia-
30TpOHa. 

B COCTaB CTeHAOBOH ycTaHOBKB /<l>YHKUHOHaJILHaa cxeMa 

IlOKa3aHa Ha pue. 3/ BXOAHJIH: a/ nponopuHoHaJILHhle KaMe-
( l 06 106 h) E Phi, 6/ /3 ·HCTO'iHHK Ru+ R , max= 3,35 M3B, 

C KOJIJIHMaTOpOM H3 )KeJie3a, B/ ABa TOHKHX CUHHTHJI.UaUHOH· 
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HLIX C'leT'IBICa, BICIDO'leHHLIX B COBna,neHBJI, r/ 6JIOICB 3JielCT
pOHHICH, ,n/ ra30BLIH nyJILT ,l:{JIJI npBrOTOBJieHHJI CMeCH 
Ar+ 25 % CO 2 • Ha puc. 4 no1Ca3aHLI npo<l>unu 3Jie1CTpo1rnoro 

nyq1Ca, nonyqeHHLle C noMomLIO ){BYX nponopUHOHaJILHLIX 
1CaMep. BH.nHo, 'ITO yrnoaas pacxo,nHMOCTL nyq1Ca a-2,8°. 

Ilpu pa6oTe Ha nyq1Ce CHHXpo<l>a3oTpoHa uccne,nyeMas 
IlK axo,nuna B ycTaHoBICY, co,nep>Kamyro 5 nponopunouanL
HLIX ICaMep. YnpomeHuas <l>YHICUHOHaJILHaH cxeMa ycTaHOBICH 
no1Ca3aHa Ha puc. 5 /npuae,neHa qacTL annapaTypLI, He
nocpe,ncTBeHHo ueo6xo,nHMas ,nns uccne,nonanus paccMaT
punaeMLIX IlK B 3JielCTpOHHICH IC HHM/. HHTeHCHBHOCTL nyq1Ca 
napLHponanacL B npe,nenax /1..,. 7 /xlO 4 i,ac111u11/uMny.111,c, 
,l:{JIHTeJILHOCTL HMilYJILCa H3Jiy'leHHJI 61:,ma - /3007400/ MC. 

Yrnonas pacxo,nHMOCTL nyq1Ca 61,1na a - 0 ,35°. 

3. PE3YJihTATM H3MEPEHHH 

1. liblnH noJiy'leHLI 3aBHCHMOCTH 3<l><l>e1CTHBHOCTH IlK OT 
' BpeMeHH 3a,nep>K1CH CTpo6a npH pa3HLIX Hanps>KeHHJIX Ha 

IlK. 3<1><l>e1CTHBHOC'9> onpe,nemmacL KalC OTHOWeHHe 'IHCJia 
cpa6aTLIBanHii IlK B co6LITHJIX, npHHRTLIX 3BM, IC o6meMy 
'IHCJIY npHHHTLIX co6LITHH. Pe3yJILTaTLI IlOICa3aHLI Ha puc. 6-8. 
H3 1Ca11ecTDeHHLIX oco6eHHOCTeii ICPHBLIX MO)KHO OTMeTHTL 
He1C0Topoe ywapeHne nnaTo ICPHBoii 3a,nep>KaHHLIX conna
,nennn /IC.3.c./ c pocTOM Hanps>KeHHs n c,nnur Haqana 
IlJiaTO IC.3.C. B CTOPOHY MeHLWHX 3a,nep>Ke1C co CICOPOCTLIO 
..:10 Hc/100 B, a TalC>Ke IlOJIBJieHHe "nneqa" B IC.3.C. npH 

Hanps:>KeHHHX, 6JIH31CHX IC KOHUY C'leTHOH xapalCTepHCTHICH. 
3<l><l>e1CTHBHOCTL B o6JiaCTH "nneqa" npH 4,0 KB COCTaBJIJI• 
eT - ,21%; B OCHOBHOM co6LITHJI 3,1:{eCL - 0,1:{HOilpOBOJIO'IHLie. 
WyMLI IlK COCTaBJIJIJIH 50 I'll /160 ICaHaJIOB npH iianps>Ke
HHJIX, OTBe'laIOIUHX o6JiaCTH IlJiaTO C'leTHOH xapa.KTepHCTHICH. 
BpeMeHHLie CBOHCTBa HCilOJIL3yeMOH 3JielCTPOHHICH TalCOBLI, 
'ITO npH WHPHHe CTpo6a 40 HC eme He HaCTynaeT IlOTeps 
3<l><l>e1CTHBHOCTH IlK /CM. puc. 9/. 

9 



p 

Puc. 5. 

100 

"7 90 
;..; 
.... go 

s lO 

! &O 

• so 
g ~Q 

" ~ 30 

f 10 

ID 

1 -------r=::::::::::::::iMOH~TOv 

nK 

-- 1----·---1,1---· 

S1 1:1 52. IS3 

CAMA( DATAWAY 

p 

CTOrl 
MCCM.a.cwrHAI\ 

Ynpo11.1e1ma.11 gjy11K11uo11a.111,11a.11 cxeMa ycma11oeKu. 

~f.fPOta," -GOKCE.t 

1- V•3~.g 
2 - v, i,5,1. 
3- V•3,&,t 
~ V•3,T•L 
S-Vd8•g 
6 y,3'_9,S 

6 

1 

€ (%J 

100 

90 

80 

10 

f>O 

50 

~o 
30 

20 

10 

t;~ 
¾ 

/- ~~ 
I 

I 
~o 

MQJ( 

f;KAl '" 
10 

0 
zo so so so 100 120 1•0 150 1ao 200 zzo 3.~ 3.5 3,& 3,l l,tl l.~ ~.O u (•&] 

IP£M5' 3.l.ti.EPM.KU CTPD6A. [1-1n:1t] 

Puc. 6. a/ 3aeUCUMOClflb 3{PgjeKIIIU61lOCIIIU npono.r11uo11a.111,-
11oii KaMep1,1 om epeMe11u 3aoepJ1CKU c11po6a. 6/ C11e11111a.11 
xapaKmepucmuKa nponop11uo11a.111,11oii KaMep1,1 /Kpuea.11 ( I 
u 3a6UCUMOC1Jfb MaKCUMQ.111,IIOZO 'IUC.lla 060UllblX "K.llacme
poe" om 11anp.11J1Ce1IW1 11a KaMepe /Kpuea.11 € mJ!r I.IIoo"K.11a
cmepoM "no11uMae111c.11 0011oepeMe1111oe cpa6a111/jea11ue 2- x u.11u 
60.11ee coceo11ux npoeo.11011eK/. Pe3y.111,ma1111,1 . no.11y11e111,1 11a 
cme11oe. 

10 

iJ 

-~ 

'ij 
l 

E% 

100 

90 

10 

70 

Ml 

,i 

10 2':.' 

't<.noi, 70 ~u 

1 - "t,~ 'b 
i. - 3,) lb 
.I - l•• 11 
... -· ~-' 1(9 
, - )1• «. 
t, - ~15 K' 

J~ 4f'I !:-J ~,J (0 IJ '3.,,1 100 IIQ 1i':) t ~ao. Hc.t.\c. 

E: 1,ot 

:: l-70 

60 

so 
.,o 
l~ 

~D 

10 ,. 

't"Q.TP06 ':I 70 HClk 

ho.g: bag OPt. 

~--'--~-'--~~ 

l,S ~& 3,7 l.~ ~i "'t,J ~n,: h 

Puc. 7. a/, 6/ - mo J1Ce, 11mo 11a puc. 6; Kpue1,ie c11.11m1,1 11a 
ny'IKe rr- Me3011oe. 

I 

E.% 
\JO 

90 

80 

70 

60 

50 

~o 
30 

2.0 

10 

ff· ~·-
1- kn11.•3,9KB 

2. - L..nK"'i,CKa 
,J 

t C.TP06 : GD HCEK 

0 10 20 JO ~o so bO 70 BO 90 I0J 110 120 l.lO •~o 150 11,0 170 llO 190 200 2.10 22~ 

BPEMSI 31\t.EP:>!C.f,I,\ CTP06A [Heu] 

Puc. 8. Tunu11111,1e Kpue1,1e 3aoepJ1Ca11111,1x coenaoe11uii 0.11.11 
nponop11uo11a.111,11oii KaMep1,1, no.11y11e11111,1e 11a rr - ny11Ke. 

II 



\00 

,...., 90 
~ • 
1.-1 e,o 
:ii 
A- 70 
Ill 

~ 60 
::t 

JI so 
t-

i 110 
IQ 

~ ~o 
~ 
Ill 
e- '2.0 
8-
,,. 10 

V-: ~.8 KS 

i - 'le.HOG" : i.o HCEK 

2. - '1:c.TPoG,- = 5Q HCfK 

3 - 'C<-lPOG" : 60 >ICE!< 

'-\ - 't,rPOG" = 'lO HC[K 

5 - "t°<.Tp,,G,- = 8QHCEK 

6 - ~'-TPUG" = 90 HC~K 

2.0 ~0 60 80 \00 120 lltO \60 ISO 200 22.0 240 

8PEMll 3AA.EP)l(Kl,t CTPO6A [_MCl!.t<] 

Puc. 9. 3aeucUMOC111b 3djt,fieKl1IU6HOC1ilU nponopijUOHaAbHOU Ka
Mepbl /npu tju1<cupoeaHHOM HanpRJ1Cem,u/ 0111 epeMeHu 3a
oep:xc1<u c111po6a. 

2. Ha puc. 10,11 npe,ncTaBneHhl 3aBHCHMOCTH .nonu 
"KnacTepnwx" co6wTHii OT npeMeHH 3a,nep>KKH cTpo6a ,nm1 
pa3Hb1X nanpH:>Kemdi na KaMepe. Mo:>KHO 3aMeTHTL, 1-ITO 
MaKCHMYM "KnacTepHhlX" co6LITHH HaCTynaeT Il03:>Ke KOHI~a 
nnaTo K.3.c. /cM. puc. 6,7/. :SonLwaH .nonJ1 "1macTep
HhlX" co6hITHH npn pa6oTe Ha CTeH,ne CBJl3aHa C yrnOBOH 
pacxo,nHM0CTLJO cTen,noaoro ny1-1xa /cM. puc. 4/. 

3. MaKCHMam,HaJI "o.nnonpoaono1-1HaJ1" 3tpq)eKTHBHOCTL 
cocTaBnJ1na 9O<fo /cM. puc. 12/. 

4. BpeMeHH.ble cneKTpbI CHr_HanoB c O,nHOH npoB0ilO'-IKH 
/THilH'-IHblii cneKTP npe,ncTaBneH Ha puc. 136/ HMeJOT "XBOCT" 
,nnHTenLH0CTLIO nopJ1,nKa 100 HC. "XBOCT" B03HHKaeT OT 
3IleKTP0H0B, po>K,neHHblX Ha TpeKe 1-1aCTH~bl .naneK0 OT CHr
HanLH0ro 3IleKTpo,na. O,nHaKO cyI.QeCTBeHH0ro BKna.na B 
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Puc.11. a/ To xe, '11110 Hapuc. 10. Kpuer,ie CHR111bl Ha ny'IKe 
rr-Me30H06. 6/ 3aeUCUM0C111b MaKCUMaAbH0Z0 'IUCAa "KAac
mepHblX" co6r,i111uii 0111 HanpRJICeHUR Ha nponopijUOHaAbHOU 
KaMepe. 
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Puc. 12. a/ 3a6UCUMOC111b 'lUCAa OOHonp060AO'lHblX cpa6a
llbl6aHUU 0111 epeMeHu 3ac)epJ1CKU cmpo6a. 6/ 3a6UCUMOC111b 
MaKCUMaAbHOZO 'lUCAa OOHOnp060AO'lHblX cpa6a111bl6aHUU (Era~ 
om Hanp.11xeHu.11 Ha nponoprJUOHaAbHou KaMepe. Kpueb1e no
AY'leHbl Ha 1T - ny'lKe. 
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Puc. 13. a/ 3a6UCUMOC11b 3(>¢eK1IIU6HOC1IIU u 'lUCAa "KAac•e
poe" /HUJICHUe oee KPU6ble/ OIi IUUPUHbl c111po6a npu </>uKcu
poeaHHOU 3aoepxKe. 6/ Tunu'lHblU epeMeHHou cneK111p cuz
HaAoe 0111 OIIOeAbHOU np060AO'lKU. KpU6ble noAy'leHbl Ha 
"-ny'lKe. 
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3<lxl>eKTHBHOCTb IIK 3neKTPOHbl "XBOCTa" He· AaIOT: OCHOB

HOH BKnaA B 3<lxl>eKTHBHOCTb BHOCHT 3neKTPOHhl, BO3HHKWHe 

Ha paCCTOHHHH AO 1 7 2 MM OT CHrHanbHOH npoBORO'IKH. B 

non1,3y 3TOro YTBep)KAeHHH CBHAeTenLCTByeT puc. 13a, 
Ha KOTOpOM npeACTaBneHbl 3aBHCHMOCTH 3<lxl>eKTHBHOCTH H 

AORH KnacTepHbIX co6blTHH OT ARHTenLHOCTH CTpo6a, KOrAa 

3aAep)KKa cl>HKCHPOBaHa H npH r CT po6 =T Haq Bbl

CTaBneHa C onepe)KeHHeM OTHOCHTenLHO MOMeHTa npo -

XO)K'AeHHH 'laCTHUbl qepe3 ycTaHOBKy. <l>aKTH'leCKHHapuc.13 

npHBOAHTCH HHTerpan OT BpeMeHHOro cneKTpa THna H3o-

6pa)KeHHOrO Ha puc. 136, B npeAenax OT HeKoToporo t O AO 

r CTpo6 + to , ycpeAHeHHblB no BCeM npoBORO'IKaM KaMepbl. 

BHAHO, 'ITO npH ynenH'leHHH ARHTenbHOCTH CTpo6a, Ha'IHHaH 

C HeKOToporo To ,3<lxl>eKTHBHOCTb IIK npaKTH'leCKH He MeHa
eTCH, HO Ha'IHHaeT 3aMeTHO paCTH npo.ueHT KnacTepHbIX 

cpa6aTblBaHuii. Il0Ka3a1111ble Ha puc. 13pe3yn1>TaTbl ronopaT 

0 TOM, 'ITO IlpHpOAa KnacTepHbIX C06b1THB CBH3aHa B OCHOB

HOM C npH'IHHaMB, npHBOAHll\HMH K IlOHBneHHIO "nneqa" 

K.3.C. H "XBOCTOB" BpeMeHHblX cneKTpOB /uanOMHHM, 'ITO 

OCHOBHaH 'laCTb co6blTHB B "nneqe" K.3.C. - OAHOilpOBORO'I

Hble/. lfa BO3MO)KHblX npH'IHH /AH<lxl>Y3HH, 8 -3neKTpOHLI 

H T -A-/ l-tf;t HaH6onee BepOHTHOB npeACTaBnHeTCH AH<lxl>Y3HH 

3ReKTPOHOB, nepBOHa'lanbHO BO3HBKWHX BAORb TpeKa npo

WeAweii qepe3 IIK 'laCTHl.{bl. 3To npeAilORO)KeHHe Il03BOJIHeT 

IlOHHTb yKa3a~Hblet BblWe oco6eHHOCTH KpHBblX, npeACTaB

neHHhlX ua puc. 6-13. 

5. BpeMeHuoe pa3peweHue IIK /T.e. apeMeiiHoii uu

Tepaan, B KoTopoM ne)KBT 9911/o cpa6a TblBaHBB IIK/, co

cTannaeT 30 He / puc. 14/ npu uanpH)KeHHH, <>TBe'laIOll\eM 

nnaTo C'leTHOB xapaKTepBCTHKH. 

4. 3c1Kl>EKTHBHOCTH KAMEP H HXKOOP,a.HHATHME 
TOf/HOCTH 

Ilpu pa6oTe ycTaHOBKH Ha ny'IKe 6blna 3anucaHa ua 

MarHHTHYIO neHTY uucl>opMal.{HH O TpeKaX qacT1in. HAYll\HX 

qepe3 ycTaHOBKy. Ilo 3TOB HHcl>opMa.UHH 6blnH onpeAeneHbl 

TO'IHOCTH KaMep, a TaK)Ke H_X 3<lxl>eKTHBHOCTH. 
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,,/,l' 

/11-13/ Ilo.u;po6HO 3TOT MeTO,D; OilHCaH B pa6oTax . IloJiy'leH· 
Hhle pe3yJibTaTbl /npH d= 3 MM/ - f. •> 99% / :i =1,2, ... J ; 

I -J - ':{HCJIO KaMep B ycTaHOBKe/. 
KoopouHa111Hble 1/IO'lHOClflU KaMep onpe,u;eJIJIJIHCb MeTo,u;a

MH' OilHCaHHbIMH B pa6oTe / 11 t IloJiy'leHHble o.u;eHKH TO'IHO • 
cTeii -a =/O,54-;-O,56/ MM, - xopowo cornacy10Tc.11 c npe.u;
noJio)KeHHeM O paBHOTO'IHOCTH KaMep, a TaK)Ke C H3BeCTHOii 
o.o;eHKOii a= S / y-U, r,u;e S ::::: 2 MM • war HaMOTKH CHI'· 
HaJibHOI'O 3JieKTpo.u;a. 

3AKJIIOtJBHHB 

Pa3pa6oTaHa H HCilblTaHa 3JieKTPOHHKa perHCTpa.o;HH ,D;JIJI 
nponop.o;HOHaJibHblX KaMep. YKa3aHHYIO 3JieKTpOHHKy OTJIH11a
lOT: KOMilaKTHOCTb, npOCTOTa peaJIH3aIJ;HH H y.u;o6CTBO B 
3KCilJiyaTaD;HH, MaJiblii ypoBeHb noTpe6neHHJI MOUUIOCTH npH 
D,OCTa TO'IHOM 6blCTpo.u;eiicTDHH. · · 

Hccne.u;oeaHee pa6oThl IIK pa3MepaMH 35Ox2OO MM
2 

COBMeCTHO C :noii perecTpHpyromeii 3JieKTPOHHKOH noKa3aJio, 
'ITO xapaKTepHCTHKH IIK COOTBeTCTBYIOT H3BeCTHblM no 
JIHTepaType /l 4 / H onpe.u;eJIJIIOTCJI TOJlbKO ceoiiCTBaMH IIK. 

OTpa6oTaH!1, MeTo,u;exa aeToMa TH3HpoeaHHOro c'beMa xa
paxTepecTHK IIK ,c IlOMOmbIO nporpaMMHo·ynpaBJIJleMblX 
Mo.u;yneii KAMAK e co3.u;aHbl cooTeeTCTBYIOmHe nporpaMMbl 
nn.11 3BM. 

B 11acTo.11mee epeM.11 6noxe 6Y<l>2-912 e r2-922 nepe.u;a
Hbl .u;n.11 npoH3eo,u;cTea cl>HpMe POLON /IIHP /, 11To no3eo
JIHT 3a KopoTKOe epeMJI Ha nop.11,u;~K yeeJIH'IHTb 'IHCJIO xa
HaJIOB perecTpau;ee IIK e Ila6opaTopee. 

AeTopbl Bhlpa)KaIOT ceoro 6naro.u;apHOCTb 3.H.Bo6xoey, 
M.B.MeHaeeoii, B.A.Bypoey, II.E.Konecoey, B.H.KaxypH· 
HOH, B.H.Mon11a11oey, A.H.Xaiinoey, 3.II.MoTHHoii, P .H.Kan
JIHHoii 3a noMomb npH no.u;roToexe e npoee.u;e11eH H3MepeHeii; 
H.M.Hea1111eHKO, H.H.KapneHKO, A.E.CeHHepy /IlBTA 
OH.HM/, IO.B.3a11eecx0My, M.H.Mexaiinonoii, ,IJ;.B.Ypanb· 
cxoMy e P .A.AcTa6aTJIHY - _3a noMomh e pa6oTe e none3-
Hble 06cy:>K,u;e11H.11, a Tax:>Ke onepaTopaM B3CM-4, y11acTeo
eaeweM e ceaucax ceJI3H c 3BM eo epeM.11 H3Mepeueii. 
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