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0 B03M0JKH0CTH C03ll8HHll TeneBH3H0HHOH CHCTeMbl K0HTp0nll 

CTpHMepnoll KaMepb1 ycTaH0BKH PHCK 

. 'PaccMaTp1rnaeTCll B03M0lKHOCTb C03/l8HHll TeneBH3R0HH0il CRCTeMbl 

KoHTponll (TCK) cTpHMepuon KaMeph1 ycTanoeKR PHCK. npencTaenenh1 

KS'leCTBeHHble pe3ynbT8Thl RCcnenoeaHRll nepe/lSIOlllHX TeneBR3R0HHhlX 

Tpy6oK llflll CHCTeMhl K0HTp0nll, 0ilRC8Hhl 0ilTR'leCIC8ll CHCTeMa, 6JJOK

cxeMa H OCH0BHble pel!((!Mbl pa60Tbl TCK. 

Pa66Ta e1,\nonueua e 'na6opaTOpRH Bhl'IRCnHTenbH0ii TeXHHKH 

H 8BT0M8TH38UHH OH.RH. 

' 

Coo6meHKe 06be,nKHeHHOro ,KHCTKTyTa H,nepH1>1X,KCCJie,noaamtH 
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On Possibility of the Realization of a 
Television Monitoring System for the 
Streamer Chamber of the Spectrometer RISK 

The possibility of the realization of a television 
monitoring system (TMS) for the streamer chamber of the 
spectrometer RISK is discussed. The results of preliminary 
examinations of television tubes for the monitoring system 
are given. The optic system, block diagram and general 
mode of operation of TMS are described. 

The investigation has been performed at the 
Laboratory of Computing Techniques and 
Automatization, JINR. 

Communication of the Joint Institute for Nuclear Research 

Dubna 1976 

· ' C) 1976 Othec)uHeHHWU 11Hc•11•y• Jfc)epHwx 11cc11ec)oeaHuu )b6Ha 

BBJm.EHl1E 

I. B HacTomqee BpeMfl J3 mum Be.zCTTCfl paooTu no co3}lamll0 n.fl

THMeTpoBoro uarHHTHo-noHH3au11ottHoro cneKTporAeTpa (P~ICK/1/ c 

. g)llJII,MOBO!t M8TO]lliKOll perncTpannn COO!lTl1it. CneKTpOMOTP 6y]leT ycTa

HOB118H Ha nytJKe OTPHUaT81lI,HWC 1IaCTI-IU Katta11a 4tl ycKopwre11f1 70 I';;B 
B 11'1JBS (CepnyxoB). 

OCHOBOH cneKTPOMeTpa flB1lfl8TCH CTpnuepHafl KaMepa C lltli]lKOBO

.ztopo,nHO!il MHWOHI,IO. CTpli!,lepHaH Km.iepa HaJCD]ll1TCH B 1.mrmlTHOM no11e 

11 11iieeT 'llYBCTBl1TeJ1LH!lit oCl'beM 4, 6xI ,0x0, 8 u3• n11a o6pa3onamIa 

CTp11uepoB Ha 3JieKTPO.ztU KaMepu IlO]la8TCff 611Il011HPHN!il BHCOKOBOnbTHU~ 

11unyn1,c aMil1111TY.ztOH 400 KB 11 ]lJll1Te1II,HOCTI,lO ._, IS HC. Pa6oq11M 

rasou Ka11epil c11yllt»T"Ne-He cuec1, c .ztoCiaBirnn np11Mec11 SF 1' • nna-

MeTp CTpHMepa OK0110 I 1111, ,(1111Ha - He ()OJiee, ID Ml.Ii np11 3TOi.i Hp

KOCTI, CTp1111epa COOTBeTCTBJ'8T ro9-10IO \PO'l'OHaM. CneKTP BHCBe'l111Ba

H;Jfl CTp1111epa Jiel!l1T B KpaCHOll od11aCTll, BpeMfl D!lCBetmBaHl1H __, IOO 
+ ISO HC. 

CneKTPOIJeTp P!,!Ci, HBnfleTCH 3JieKTpOHHW.i ynpaB11fie1JHM np116opou 

ll .ztonycKaeT B!lCOKYIO qacTOTY cpaCiaTUBaHllH (.ztO IO pa3/c). finaro]la

PH ynpa,B11f1eMOCTl1, B CTPllMOPHOll KaM.epe C Cion:&woli i!OpOflTHOCTI,lO oy

AYT HadJIJJ.ztaTLCH TpeKll TOnLKO OT l!HTepecyID~l!X sKcnep1111eHTaTopa 
BsaH110,2tellcT.B11i\. · · , · 

XapaKT8PHllMl1 flBHHDTCfl COCiUTl1fl C TpeKa1111, l!~y~l!Ml1 no.it uanUMll 

yrnaw~ OTHO. c11Ten1,tto nepB.t'llHoro ny'llKa. · i3 pailoHe 1rnmett11 H aa.a11c11-

11ocT11 OT (pl1811'16CKOH 3a~aq11 MoryT Ha6n10,2taT;I,CH cne,nu ~aCTl1U, 11:zi.y

DU!O no~,60µ1,mYMll yrnk1111 ~, nyqKy. 
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';\' 
}zytIOK YCKOpCHHllX tJacTnn rro.n:aeTCJI Ha KaMepy B TetJmme I-2 C 

c'rrayson 5-6 c. TnrmtJHufi ceaHc pa6oTu rrpn Ha6ope cTaTHCTIIBH _ 
I00-300 tJ, 

2. B 1{aimon paeloTe npea:cTaMeHU pesy.11,TaTu HCCJicn:onaHHff 
Te:re:eU3UOHiillX ,:i;aTtIIUWB H IIOKa3aHa B03MOJKHOCTI, 003,llaHHJI TeJICBII3H
OHHOfi CUCTCMH HOHTPOJ1JI (TCK), HOTopaJI II03BOJllIT OT06p8.lKaTI, Ha 3K
pimax T8.IIeDH3UOHHUX ;,~OIIlITOpon DCCI, tJYBCTBHTMI,HUti 06'beM CTPI!Mep
HOii m1Mepu ll CJiy;KeClHyIO UHqx>pMa~IO ll .n:acT B08MOJKHOCTI, Bll6IlpaTI, . 
YCj!QBru:I 3IWil03llU!Ill, a T8!{jJ(C II0.7IYtJ8TI, K8tJCCTnemrue cnen:eHIDI O pe
JKliMe paelOTll I<aMepu H O TOIIOJIOrUH COClllTHtl:. 3Ta lIHqx>pM8U!IJI Heoelxo
.n:m.m ii;rn HaJI81{KU pem-nvJa pa6oTu CTp.m.mpHofi r,aMepu, a Ta!{jJ(e .n:JIJI 
IIaCTpo!l:rm 3RCIIepHMeHTa. 

HcrroJII,80BaHne TCK II08BOJIHT TaR;Jte necnr orrepaTilBHllfi KOHTPOJII, 
sa paeloToii cTpHMepHoI!: rmmpu n rrponecce aKcrrepHMeHTa, 

K TCK rrpe!l;'!,RBJIRIOTCJI CJICzyIO'.Jllie Tpeelonamm: 
- 'lYJ)CTBI!TeJII,HOCTJ:, TCJICBII81IOHHUX n:aTtJHIWB ,!l;OJIJKHa 6!1TI, !l;OCTaTOtJ

HOH ,l{.IIR porHCTpaUUH crp.m.iepoB .n:JIHHOfi OKOJIO IO MM {perIICTpaU!IJI 
IIOJIHOro tJllCJ18 CTpnMepon Ha TpeKe He TpeelyeTcn:); 

- paspema!OI.UaJI CIIOC06HOCTI, B pafioHe MlillleHR - 5 MM, a B OCHOBHOM 
061,eMe I(ar.1op11 - IO MMi 

- Bper,m BOCITpmrnno,l{eHHJI KapTmru C06l1Tlltl: Ha MOHllTOpe - l{O 5 MT1H,; 

- CKOPQCTI, pCI'l!CTpaU!IH - 1{0 5 co61m1n B c; 
- reo:.:cTpwrecrme ucKa1Komm Hso6paJKeHHn: Ha :mpaHe 11.0lillTopa - He 

6o;roo I2% CrtonycTm, qxin B B.H.n:e oT,n:eJII,HUX H30JIHponaHHHX TOticK) ; 
- Jl TCK .n:oJIJKHa 6l1TI,' oClecnetJeHa B03MOJKHOCTI, .!\OJII'OBPOMCHHOro sarro

MlIHaHrrn: OTlJ;r.JII,HllX, co6mnn ZVIR IIOCJI0.n:Y!Olllero aHaJIH3a, 

2. Bl16op rrepe,gaIO!ljCtl T0 .. 'ICBH31IOHHOI!: TpY6KH 

0CHOEH11M KPiiTlltfeCKl!M 3.JICMCHTOM B CIICTeMe TCJI0Dii3HOHHOro 
IWHTpOJIJI CTpmwprroff KaMep11 RBJIJICTCJI rrepe,[{aIOmaJI Tpy61m. B CYU1HOC
TII, HaJIHtJirn rron::Xorvrn1ett Tpy6IGI H orrpen:e.rr.ReT rrpmnmrmaJI1,ey10 nosMo;,r
HocTI, cosn:amm TCI{. 

· B TCK K rrepe.n:a:romeii Tpy6~e npe,!l;'b.RBJIJieTcJI P.Rn: cneIU1<IiatJecKHx 
Tpe6onamdi:, BaJKHefhuIIMu Ii3 KOTOPHX .RBJIJµJTC.R :.SucoKM tJYECTBHTeJir,:::. 
HOCTI, II cnoco6IiocTI, perIICTprrpoilaTI, O,n:HHO'lHile 'CBCTOBlli HMIIYJII>Cll 
n:JIHTe.'lI,HOCTI,JO I00-150 HC, B TO xe BpeM.ll Tpy6Ka n:oJIJKHa 06.Jia!J;,aTJ:, 
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ti 

~OCTaTO'lHOR.paapemaD~en cnoco6HOCTI,D H MaJiw.i Bpeueaeu BOCCT8JIOB
JI8HHH. 

IlOCK021I,KY nepe~aD~aH Tpy6Ka ~01lltHa pa6oTaTI, B CHJII,HblX 3JI8K
TPOMarHHTH!1X norua: (HaBO~KH OT reHepaTopa HunyJII,CHHX HanpaseHHH, 
paCC8lUIH08 uarHHTHO8 no21eIOO-aJOibB ueaTe paCIIOJIOZeHHH T8JI8BH8H
OHH!1X ~aTtWKOB), TO HeseJiaTeJII,HO HCil01ll,80BaTI, Tpy6KH C CeKU118H rre
peHoca Hao6paaeHHH (cyrrepopTmtOH,H30KOH ~p.), TaK KaK 3KpaHHpoB
Ka TBJtHX Tpy6oK OT nouex HB21HeTCH cepi,eaaon npo621euon. K trnc21y He
~ocTaTKOB 3THX Tpy60K CJI8AY8T OTH8CTH TaK&e CJIOXHOCTI, B ynpaBJI8HIIl1, 
H8IlOCTOHHCTBO napaueTpOB Tpy6oK OT 3K3eMnmipa K 3K38Mil21Hpy H cy
~eCTB8HHyD aaBHCHUOCTI, xapaKTepHCTHK OT peuua pa60T11 Tpy6KH. 

ttcxoAH Ha aToro, Ml,! nccne~oBaJIH BHCOKO'lYJ3CTBHTeJI1,H11e 
OAHOADiMOBH8 BHAHKOHH C Kp8MHl18BOil MHW8HI,D - KpeMHHKOH/Z/ H C MH-
meHI,D Ha OCHOBe ceJieHHAa KaAYHH - xanHHKOH/3/. . 

IlpH CT8H~OBUX HCilKTaHHl'IX 3THX rpy6oK B KaqecTBe HCTOqHHKa 
Cll8TOBHX H1my211,coB HCilOJIJ,30Banca CB8TOAHO~ MOHCAHTO- MV50 <✓'-max = 
650 HU). IlOADr CB8TOAHOAa ocy~eCTB21H21CH OT reHepaTopa HMilYJII>COil 
(aMUJIHTy~a - I,8 B, ~21HT81U,HOCTI, - IOO HC) O~HH paa B C8KYHAY Cl1H
XPOHHO C Haqanou K8,ll;pa. 

Ilepe~aDIIU!e Tpy6KH noue~aJIHCJ:, B npouwnneHHHe T0JI8BH3HOHH118 
KauepH KTIT-39 (COOTB8TCTB8HHO H3M8HH21CH pe~HM Ill1TaHHH) H pa6oTaJIH 
npK CTaHA8PTHHX rrapaueTpax paanoaeHHH. CBeTOAHO~ HaxOAH21CH Ha pac
CTOHHHH ! MOT Od~eKTHBa KaMepu.nm1 M8.KCHYallHOrO HCUOJII,30BaHHH 
qyBCTBHrenHOCTH Tpy6oK 6HJI paapa6oTaH ua21omyua1D,RM BH~eoycHJIHTe211, 
C IlO218BHlll rpaHSHCTOpaMH Ha BXOA8 H co CJIOKHOtt cxeuon rrpournomyuo
BOtt KOppeKUHH I qTo Il03BO.lll1210 no21ytn1TI, OTHomeHHe CHrHa21/myu H8. 
BHXO~e ycHID\T821H,paBHOe IO rrpH yKaaaHHOM Bblllle peoue pa60Tl1 CB8TO
~Ho~a (~ml r21aaa BCIIbllllKa CB8TOAHO~a 6Hna Ha nopore BHAHYOCTH). 

,Peay211,TaTI1 HCC218AOBaHHtt noKaaaJIH, qTp Tpy6Ka KpeMHHKOH HM8-
8T CHJII>HYD aaBHCHYOCTI, TOKa CHrHaJia OT TeYnepaTypH MHW8HH. 9TO co
rnacyeTCH c peaynr,TaTaYH pa6oTu/4/, B KoTopott npe~naraeTcH ox21az
~aT1, IIHW8HI, Tpy6KH ~o - 50°-60°C AJIH ycTpaHeHHH 3TOtt saBliCHMOCTH. 
KpeYHHKOH H»eeT-6onmoU T8YHOBOll TOK (I0-20 HA)/5/, qro cy~eCTBeH
HO CHHaaeT ~HHauHqeCKHll ~HanasoH. 

0T21HtUITem.Hott oco6eHHOCTI,D xaJIHHKOHOB HBJIH8TCH cna6aa Teune
paTypHaH aaBHCHMOCTI, TOKa CHrHana (0,5 HA/rp.c)/6/, ua21utt YPOB8HJ:, 
T8MHOBoro TOKa (I-2 HA) H mHpOKHH ~HanaaoH cneKTpam.Hott qyBCTBH
T81U,HOCTH (450-470 HY).,11HTerpaJII,HaH qyBCTBl1T8JII,HOCTI, xaJIHHKOHa 
JIHWI, Heaaaq11T8JIJ:,HO ycTynaeT qyBC'l'BHT8JII,HOCTH KpeMHHKOHa, Paspema-
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10maH cnoco6HOCTD o6e11x Tpy6oK npa1tTllqecK11 0AliHaKOBa II COCTaBJIH8T -

40 feneBll3llOHH!llC JIIIHHii Ha I MM Ml1W8Hl1 np11 50% MO:ztYJIH~lll1 Bl1;lt80CHI'-. 

Hana (KaK 6y;zteT Bl1;ltHO 113 ;ztan:r,Heiimero on11caHHH,8TO COCTaBHT C yqe

TOM HCKal!teH11'n Ha KpaHX MHW8Hl1 OKOJIO 5 MM B niioCKOCTl1 CTpHuepHoil 

~~- . ·- - . 

. CT8H;l{OB!l8 11cnuTaHHfl Tpy'6oK llOKaaaJIH, qTo B T8JI8Bl13llOHHOit CHC-

TeMe KOHTpOJIH npe.ztnoqTHT8JIJ,Hee liCllQJIJ,3'oaan xaJIHIIKOH. 

Pa60TOCOOC06HOCTJ, nepe;zta10m11x Tpy6oK B pean:r,HWC YCJIOB11HX 6una 
npoBepeHa Ha CTpWMepHOM KaMepe C paauepaMl1 Ixix0,3113 B Ia6opaTOpH11 

H:ztepHhlX npo6ne11. CTpMMepHaH KaMepa HaCTpa11Banac:r,' Ha pa6oq11ii peiirnM 

C I'a30BI.M HaOOJIHeHl18M 90% He 11 IO% Ne • TpeKH I'eHepHpoBa~CD OT 

-~ - llCToqHuKa, AnHHa ·cTpHMepa He npeauwana IO MM. · 
I , ~ 

3aper11cTp11poBaHHble nepe;zta10meii Tpy6Koii TpeK11 11ao6palliaJrnc:r, Ha 

aKpaHe TeJieBH3140HHOI'O MOHHTopa l1 q>OTOrpaqmpoBaJll1Cb HS. nneHKY. 

.d TeJieBll3110HHOil KaMepe l1C_ll0JID30BaJICH o6'.b8KTl1B 'l'evidon 
(Carl Zeiss, Jena) C q>OKYCH!lM paCCTOHHl1eM 25 MM l1 CBeTOCl1JIOH I:I,4i 

11acruTa6 yueHDWeHJrn ~ I/IOO. O;ztHOBpe!JeHHO TpeKH ll CTPl1MepHOli Ka

Mepe q>OTOrpai1)upoBaJIHCD 11epe3 8JIOKTpOCTaTHqecK11ii O;ltHOKaCKU;ltHblH 

aJieKTPOHHo-onT11qecm1ii npeo6paaoBaTeJID {KoaiJ!tl>H~eHT ycnneHHH ~ IO) .. . 

Ha IlJI8HKy ORWO-NP27. 

Ha p11c.Ia, 6 . IlOKaaaH. O;ltl1H l1 TOT lite TpeK,_' aaper,l1CTpl1poBaHHllii 

TPY6Koil XaJIHl1KOH (CHl1MOK C;zteJiaH c 3KpaHa IIOHHTOpa) l1 Cq>OTOrpa<i)Hpo

BaHHllii 11epea aon. XoTH ~acwTa6u He COBna;ztaIOT,_ Ha CHHMKax ;ltOBOJibHO 

qeTKO npocuaTpHBaeTCH COOTB8TCTBlle TP8KOB ll TOJIDKO OT;lt8JIDH!l8 Hal1-

6onee cna6ble CTpHMepbl He Bll)tH!l Ha CIIHMKe, nonyqe11HOM c SKpaHa MO

HIITOpa. B aHaqwre~hHOll-cTeneHM 3TO - orpaH1111eH11e Blf,ll;eOTpaRTa MOHMTO-

. pa, TaK KaK HaMl1 YCTaHOBJieH0 1 'lTO Ilpl1 OTHOW8Hl111 CIII'HaJI/WYM IO.:I Bl1-

A80HMITYJibC C aMOJIIITy;ztoii IOO MB He ;ztaeT 11ao6pallt8HHH Ha 3KPaH8,Kll

H8CKOna. TI_ocne, COOTBOTCTBYIOlllett ;ztopa6oTKll Blf,ll;eoycMJif!TOJISI 3TOT H8;ltO

CTaTOK MOllteT 6hlU cymeCTBeHHO YM8HDW8H. 

Ha pHc.IB noKaaaH cH11uoK c aKpaHa MOHl1Topa np11 ;ztnHHe cTp1111e~ 

poB OKOJIO 5 MM. TpeKl1 BOOJIHe pa3Jil1q!IM!l, HO 118-aa HO;ltOCTaTO'lHOii 

qyBCTBIITOJIJ,HOCTH Tpy6KH 11 orpaHl1'l8HIIH Bll;zteoTpaKTa MOHllTopa B ;ltaH

HOM cny11ae aaper11cTp11poBaHa 8Haq11T8JIDHO MeHDWaH qaCTb CTplluepoB Ha 

TpeKe. 

Tio;ztp06HO peayJIDTaTbl IICCJie:ztOBaHllH Tpy6Kll xaJIHHKOH 6y;ztyT ony-

6JIIIKOBaHbl OT;ltOJIJ,HO i ;3,11ecb MOlKHO OTJ.!eTIITb, qTQ 8T,a Tpy6Ka Y:ztOBJieT

BOplieT OCHOBH!lM Tpe6oBaHIIHM, npe;zt'.blIBJIHOMblM K TOJ18Bll8liOHHblM ;1taTq11- _ 

Kall B Cl1CTeue T8JI8Bll8110HHOI'O KOHTpOJIH CTpllMepaoii KaMep1:,1 • 

6 

. a) 
• - ·t-·· ·•.. - .••• 

6) 

.• 
,,, . . . B) 

" PHc.I. ~OTOrpaq>HH TP8KOB B CTpHMepHOtt Kauepe~ 

a,B) CHHMKH C 8KpaHa MOHlii'Opa. 

6) CHHMOK c;zteJiaH 11epes 8JI8KTpOHHO-OilTllqecKHtt 

npe o6paaonaTeJib. 
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3. OnTHqecKalI CHCT8Ma 

B TCK npe.ztnonaraercH HCnOlib80BaTb qeTupe TeJieBH8HOHHliX KaMe
pu. PacnonolleHHe 0(5'.beKTHBOB OTHOCHT8libHO qyBCTBHTelibHOro 061>e11a 
CTpHMepHOl-i KaMepu IlOKaaa.• HO R8. .:PHC :z • OCH ,061,el\THBOB nepneH.ztHKy llllp
HH nlIOCKOCTH KaMepu. Ilone : spe.HHH paa.zteneao Ha Ti8THpe KBa.ztpaTa C 
paa1,1epoM 960x960 MM2 B nepe.ztHeil nnocitocTn "1tauepu. · PaccToHH,ie OT 
06'beKTHBOB .110 cpe.ztHen · IlJIOCKOCTH Kcll4epu a = 4520 MM, YM8HbmeHH8 

/> = I/82, OTHOCHTeJibHOe OTBepCTHe 061,eKTHBOB D/f = 1/1,6. 

IIpH 3TOM ttaH6onee no.ztXO.ztlIIIU1U OKaaaJICH 061>eKTHB Viaionar - 1/6/55 
( Carl ZeiaA ,Jena ) • IIapaMeTpH D/f' H f' BH6paHH c TOTIKH 
apeHHH nonyqeHHH 11aicc1111am,1tott ocBe11teaaocr11;aa':scelt noBepxaocTH MH-
meHH TeneBH3HOHHOlt·fPY6KH.· · • 

C ylieTOM paapemeHKlI. M1>eK;,iBa (28-42'·MKM) H' T8lI8BH8HOHHOlt 
Tpy6KH (20-40 IIKII) Hao6paEeHHIO Toqeqnoro 061,eKTa .ztHaYeTpoM I MM 
COOTB8TCTByeT KPYZOK pacceHHHlI .ztHaUeTpOM 4-6 MM B npocTpaHCTBe 
npe.ztueTa B aaBHCHMOCTH OT pacnoJIOE8HHH 061>eKTa (CTPHMepa) no rny-
6HHe pa6ogero 061>.eua cTpHMepaolt.KaMep~ H. OT yrna apeHHH. 

B OilTHTi8CKO!-i CHCTeMe/TCK npe.ztyciiaTpHBaeTCH B03MOJtHOCTb ,llHC
TaHL\HOHHOrO 11aueHeHl'lll/yrna apen11a nepBolf. Tii:rreBHaHiiHHoi1 Kauepu .ztlIH 
Ha6JIJO,ll8HHH BCero y'llB.CTKa' CTpHliepHOH KaMepu B: paltoae Mlilm8HH. 

. . . ~ 

4. OnHCaHHe 6JIOK-CX811H T8lI8BH3HOHHOlt CHCTeMH KOHTpOlilI 
CTpHuepHolt Kauepu ycTaHOBKH P~CK 

CTpyKTypa TCI{ 6una Bli6paHa B cooue'TCTBHH c Tpe6oBaHHHMH, 
cqiopuynHpOBaHHHMH BO BBe.zteHHli K .ztaHHOlt pa6ore, a TaKllte Ha OCHOBe 
peayJII>TaTOB HCCJ18,llOBaHHH nepe.ztalODUIX Tpy6oK l,f HaylieHH.ff Blinyc1tae11olt 
npOMHIIIJ18HHOCTI>IO T8lI8BH8HOHHOlt annapaTypu. 'Bno1t-cxe11a TCK npe.ztCTal!-

. neHa aa p111c .3. 
CI/ICTeua BKJIJOqaeT B ce6.H Ti8THpe TeJieBH3HOHHliX KaMepu C nepe.zta

lODUIMIII Tpy6KaMH XaJIHHKOH (TK I-4) 14 o61>eKTJ.iBallH Viaionar , 6JIO
KH npouezyToqnoro aanollHHaHHlI TeJieBH8HOHHliX H306pazeHHlt Ha Tpy6Kax 
Tl/Ina 11JIHTOKOH 11/7/(B1Ir 2) I TeJieBH3HOHHli8 IIOHHTOPH (Yr 2)' BH.zteo11ar
Hl4TOq>OH (BM), 6JioK CHHXpOHHaal\HH (BC), ycTpoltCTBO ynpaBJieHHH (YY), 
KOMMyTaTOPli BH.zteOCHrHaJIOB (Kr,2,3), nylll>T ynpaBJI8HHff (IIY) H rene
BH3HOHHYIO KaMepy (TK 5) C annapaTypolt ,l!Jl.ff cuemHBaHHlI HB06pazeHHH 
TpeKOB co cxyze6HNMH .ztaHHliMH (DATABOX. JIB). 

Ilepe.zta101IU1e Tpy6KH, a TaKze aanOMHHaJOIIU18 Tpy6KH lIHTOKOH no
ue~eHH B npouumxeHHNe TexeBHaHOHHNe Ka11epu H pa6oTaJOT co CTaH,llapT-
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Pllc.3. ElroK-CXeMa TeJieBH3ROHHOa CHCTeMH KOHTpOJIR 

cTp.IDllepHoa KaMepH ycTaHOBKR PHCK. 
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Hhll,111 napaMeTpa1,111 pa3JIOlKeHllll l13o6palKeHllll. TeJieBl13llOHHhle ,11aTql1Kll 
paaMelllaIOTCll Ha BhlCOTe ....... 4,5 M OT cpe,11HeH IlJIOCKOCTH CTpllMepHOH 
KaMepH l1 aaKJIIOqeHhl B cneunaJil>HJJe aKpaHhl ,!IJ!ll 3all\11Thl OT aJieKTpOMar
HllTHHX nouex~ BH,11eocHrHaJIL1 no,11aIDTCll no Ka6eJillM Ha paccTOflHHe IUU 
-2UO M 1, 1i1ecTy pacnonom:eHHll .z11,1cnneHHoii annapaTypu TCK. 

KpaTKOBpeMeHHOe (AO HeCKOllKHX MHHYT) aanoMHHaHlrle TeJieBl13HOH
HUX H306pam:eHlrlli 061>e1Ja CTpHMepHOU KaMephl OCYIJleCTBJilleTCll B 6JIOitaX 
naMHTl1 Eilr,21 B TeqeHHe aToro BpeueHH H30opam:eHlrlll BhlBO,llllTCfl Ha MO
Hl1TOpU Mr ,2. Ilpl1 llteJiaHl111 llCll lll1,lleOl1HqJOpMaUl1H ( 11JIH OT,lleJI1>HL1e C 00hl
Tl1Jl) Mom:eT 6E1T1> aan11caaa Ha B11,11eoJieHTy ,llJIH ,llJil1TeJI1>Horo xpaHe1rnH. 

Cl1HXPOHH3aUl1ll pa60Thl Bcex Y3JIOB CHCTeMhl OCYIJleCTBJitleTCH e,11l1H1,IM 
6JIOKOM Cl1HXpOHl13aUlll1 EC. Pelltl1Mli pa60TH TCK 38AaIOTCll C nyJI1>Ta ITY. 
YCTpol:tcTBO ynpaBJieHlrlll mrnxpomrnyeT pa6oTy TCK c aanyCKOM CTpl1Mep
HOH Ka1.1eph1 npl1 IlOMOll\l1 .llBYX,CHrHaJIOB "3anycK" 11 "3aHHT011 • 

nnH IlOllhlmeHHll 6hlCTpo,11eHCTBHH l1 COKpalJleHHH 061,eua 06opy,110Ba
Hlill TCK 11HqJOpMaUHH C nepe,11a10IJll1X Kauep CHHMaeTCH TOJ!l,KO B BH,lle 0,11-
HOro 'Il0JIYK8Apa (312 CTPOK) c KalK,!IOli ltaMepu. IlOJIYK8APhl c ,!IBYX KaMep 
npH aanwcl1 ll 6JIOK naMHTl1 061,e,11HHHIOTCll,l1 ll ,11aJI1>Hel1111eM npl1 BhlBO,lle Ha 
J.IOHHTOP H npw aan11c11 Ha H,lleOMarHHTOqJOH o6paayIOT IlOJIHhlK TeJieBl13'1-
0HHLIH K8AP (625 CTPOK). IlOJIHall KapTHHa C06h1Tl1H ll CTpHuepHol:t KaMepe 
H3o6palJtaeTCfl Ha BKpaHax 'AllYX pll,!IOM pacnOJIOlKeHHUX MOHHTOpOB: 

B TCK npe,11yCMOTpemi1 TPH -OCHOBHblX pelltlrll.la pa60TU: 

- Ha6JIIO,llef!lrle; 
- ·HaKonJieH!rle Ha'B11,11eoJieHTy; 
- BOCilpOl13Be,lleHHe C Blrl,lleOJieHTH. 

Ha p11c.4 npe,11cTaBJieHa BpeMeHHaR ,llHarpauMa pa6oThl TCK. B pem:11-
ue Ha6JIIO:lleHl1H ,!10 IlOCTYllJieHHll c11rHaJia "3anyCK11 TeJieBl13l10HHHe KaMe
phl, 6JIOKl,I Il8!1HT!rl l1 MOHHTOPLI HaxO,l{HTCll B COCTOHH!rllrl. Olltl1,llaHl1H. ITepBol1 
peam,11,1ea TCK Ha c11rHaJI "3anycK 11 HBJIHeTcH ra111eH11e nyqell B. TK1-4 
,llJlfl coxpaHeHHll Ha MHmeHllX Tpy6oK 1,1306pam:eHl1H yqaCTKOll CTpHMepHoll 
K8Mephl. £ MOMeHT OKQHqaHHH TeKyll\ero Ka~pa (1.1aKCHMaJI1>HOe BpeMll Olltl1-
,ll8HHH oqepe,11Horo Ita,llpoBoro 11unyn:r,ca - 20 uc) cwcTeua nepeXO,llHT B 
pelltHM Cql,IThlBaHlrlH l1HqJOpuauwu ,c nepe,ll8l01Jll,IX Tpy6oK B 6JIOKl1 naMHTH. 
CllliThlBaH!rle ocylJleCTllJilleTCH napanJieJI1>HO- llOCJie,llOBaTeJil>HhlM cnoco6oM, 
T.e. B nepBOM UHKJie 11306palKeHlrle cql,ITUBaeTCll C TKr, TK3, a BO BTO
POIJ - c TK2 , TK4 (AJIHTeJI1>Hocu Kam:,11oro u.1mna - 20 MC ) • Ilp11 aan1,1cw 
B Ell nonyKa.llPhl TK1 1,1 TK2 061>e,llHHHJOTc11 B EITp a TK3 11 TK4 - B EIT2 • 
B BTOM cnyqae 6JIOKl1 paaBepTKl1 Jll1TOKOHOB nepeKJIJOqaroTCll Ha llOCTPO-
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qH!ili pelltHM pa60T!i. Ilocne aanHCH HHqiOpMaUHH B Bilr,2 nepe,ll8Dllll'le 
Tpy6KH nepeXO,llllT B pel!tHM qiopcHpOBaHHoro CTHpaHHll OCTaToqHoro H30-
6pal!teHHll. 

C Haqana TpeTLero UHKna ocy~eCTBnHeTCll B!iBO,ll H3o6pa:seHHli Ha 
MOHHTOp!i nyTeM MHoroKpaTHOro CqffT!iB8HHll HHqiopuaUHH H3 6noKOB naMH
TH. IlpH 3TOM 6noKH paaBepTKH B Bilr,2 H Mr,2 pa6oTaDT B qepea
CTpOt!HOM pe:sHMe. 

Ilocne HayqeHHll npe.ztcTaBneHHon HHqiOpMaUHll nonLSOBaTenL CHOBa 
nepeBO,llllT CllCT8MY B pelltHM Oltli,ll8HHH, npH 3TOM IlPOJ,13BO,llllTCll HeCKOnL
KO UHKnOB CTHpamrn MHmeHeA nllTOKOHOB H CHHM88TCll CHrHan "3aHHT0 11 • 

B pelltllM8 HaKonneHHll Ha BHAeoneHTY npe,llCTaBneHHe HHqiopMaUHll 
Ha MOHHTOpax He npe.ztyCM8TPHBaeTCll. CllCTeMa npOXO,llllT B npRHUHile Te 
lite pa6oqffe UHKnu, t!TO H B pellllMe Ha6nD,lleHHlli OTnlltiHe COCTOHT B 
TOM, t!TO B UHKne CqffT!iBaHHll C Bilr,2 npOH3BO,llHTCll aanHCL Hao6pallte
HHll Ha BH,lleoneHTy, nocne tiero TCK aBTOM8THt!eCKH nepexO,llHT B pelltHM 
OD,llaHHll (cw.pHc.4). 

BH.zteowarHHTOipOH pa6oTaeT c HenpepliBH!iM ,llBHSeHHeM neHT!i. nna 
6onee aqiqieKTHBHoro HcnonLaOBa.HHH neHT!i npe.ztnonaraeTCH npoHaBo.ztHTi 
aanHCL c nocne.ztoBaTenLHliM aanonHeHHeM npoMelltyTKOB, T.e. ocy~ecTB
HHTL MHOrOKpaTH!ili nporoH neHT!i H 38llHC!iB8TL otiepe.ztHOe C06liTHe Ha 
CBo60,llH!ie ,llOpOlltKH (Bp8Mll O,llHOro nporoHa COCTaBnfleT B aaBHCHMOCTH 
OT THila BH,ll80MarHHToqiOHa I-2,5 tiaca). 

nnll ~HqipoBon ~peCaUHll Co6liTllli HCilOnLBYDTCll npO,llOHLH!ie ,llOpOX-
• 

KH aanHCH. A 

Cne.ztyeT OTM8THTL, t!TO B paHee OilHC8HHOM pelltllMe H86HD,ll8HHll 
TaKae B03MOZH8 aarmcL BHOpaHHHX IlOHL30B8Tenew C06!iTHH H8 BH,ll80neH
Ty. B &TOM cnytiae BH,lleowarHRTOqJOH pa6oTaeT B CT8PT-CTOllHOM peJ:HMe. 

PeaHM BOCilpOH8B8AeHRH C BHAeoneHTli OTHlltiaeTCll OT pelltllM8 Ha-
6HD,ll8HHH HRmL Tew, qfQ llCTOt!HHKOM llHqiopM8Ullll, llO,llHeJ:a~ett aanRCH B 
6noKH IlaMllTH, llBHHeTCll BH.zteoneHTa. J..itpec C06HTHH a~aeTCH IlOHL80-
B8Tenew C nynLTa ynpaBHeHHH. MHcpopMSUHH nepenHC!iB8eTCH C neHTli B 
Eilr,2 nocne,llOBBTeHLHO (paaBepTK8 B Ell - tiepeaCTPOt!H8H), 38T8M 
CJ1e,1tye't MHOroKp8THOe Ct!llT!iBBllH8 C Bilr ,2 ll npe,llCTaBHeHlle Rao6pase
HHtt Ha MOHHTOPBX~ 
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5. 3aKJI10tieH11e 

" 
i1pOJ36,li6H!ll:rn l1CCJI6..(0Bam1;1 ;-rcpe,111:HJU\HX TPY00K 11 npe,l(Bapl1T6JI!,Hh!e 

11Cilh!Ta!Ulfl .l(pyrt1x y3JI0B TCl:t yKaauBalOT Ha np11Hu11n11am,Hy10 B03M0lKH0CT1, 
coa.ziaHl1fi T8Jl8Bl1311011H0ll Cl1CT8Mbl K0H'l'p0JIH C'l'p11Mepuon KaMepu ycTaH0B
JUI P:iCK 11 .l(pyr.r.1x aHaJIOrl1'1Hh!.X JtaMep, 

:3 TCK B 0CH0llH0M 11Cil0JII,3Y6TCfl 11po1.murne1moe T6Jl8Bl13110HH0e 060-
py ~onaune c 11aMeHe1rni11.111, ytI11"TuBa10w;11M11 1ta1t. cneu11<1)111:1ec1t.r.1e .yc.110B1!fl 
pa60T1l annapaTyphl, Tait 11 Heo6X0Al1M0CTI, cyw;ecTB6HH0ro YJIJ.l!ID8Hllff na
paMeTp0B ]ll1,liC0Tpa1tT0B • 

Pnapao0TKa Cl1CT6Mhl TeJieBl13110HH0r0 K0HTP0Jifl flBJifleTCfl 0,l(HllM 113 
0'l'anon npoB0,Iil1MhlX B mlirn pae5oT 110 6eCrpl1JII,M0B0My C'I>ei.y ,l(aHHWC co 
cTp,rnepuwc KaMep/81• 

ABTopu 11c1tpemie npl'iaHaTeJII>Hbl l!JieHy-1rnppecnoH.1eHTY AH CCCP 
1.1.r .llell\epaKoBy aa npoaBJieHHhlli 11HTepec 11 II0,l(,l(epi;my ,&att11ol1 pae5oThl, 
a TaKxte 3 ,Ii. lleTpyx1m:r, i3 .M ,CyBopoBy, P ,JlttllcTe, ,n ,lloae, C .A .IInaxo
By 11 Ii,X.:.IoclleHK0BY aa f10Jl83Hhle o6cylK,ZleHl1fl, 
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