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© EpesaHCICUU cpusu'fec1euu UHCTUTflT. 1977 

Cpe.!Ui 3HaqHTenbHoro KOnHqecTBa 6ec<f>HnbMOBbIX cno-

co6oB C'beMa HH<f>OpMaUHH c HCKpOBbIX KaMep BHJUfKOHHhie 

CHCT()Mbl 38HHM8IOT oco6oe nonO)KeHHe, 6naro11ap.S1 KOTOpOMy 

npH OTHOCHTenbHOH npoCTOTe CHCTeMbl H ee YHHBepcanb­

HOCTH B03MO)KHO aBTOMaTH3HpOBaTb o6pa60TKY Hf" )6XOllHMO­

ro KOnHqeCTBa HmpopMaUHH c IIOMOIUblO 3BM. 
TipoBelleHHbie axcnepHMeHTanbHhie HCCnellOBaHH.SI OJlHO­

KaMepHoro TeneBH3HOHHOrO 8BTOMaTa C'beMa HH<f>OpMaUHH c 

HCKpOBblX KaMep, pa6oTaJOIUero Ha nHHHH c 3BM, aanH cne­
llYIOIUHe peaynbT8Tbl [I] 

a) OTROCHTenbHa.SI cpe}lHeKBallpaTHqHa.SI OWH6Ka H3Mepe­

HH.SI KOOp/lHH8Tbl caeT.llIUeroc.11 penepa TO'IHOH TeCT-Ta6nHUhl 

(ToqHOC'l'b aaTOMaTa) COCTaBnHeT (2,I72,5}•I0-4 OT MHHbl 

CTpOKH, HnH npH pa3Mepe HCKpOBOH KaMepbl ( 11K) I M STO 

COCTaBn.lleT 0,21 MM. Tiony'leHHOe 3Ha'leHHe COOTBeTCTByeT 

wyMaM BH/leocHrHana, nynbcaUH.llM, Jlpeli<f>y noporoa H T.n. 

H onpe1len.11eT norpeWHOCTb OTJlenbHOrO H3MepeHH.llj 

6 ') }ln.11 onpeJleneHH.11 TO'IHOCTH perHCTpaUHH KOOpllHHaT 

HCKpbl B HCKpOBOH KaMepe HCnOnb30BanHCb JlBe ABYX3830p­

Hb!e HCKpOBhie KaMepbl pa3MepOM ( 220 x 120 x 100) MM
3 

K8)i{Jl8.ll B pe)KHMe perHCTpaUHH qaCTHU OT aneKTpOHHO -

- KOnhueaoro ycxopHTen.11 APYC. TionyqeHo, 'ITO OTHOCHTenh­

Ha.11 cpeJlHeKBallpaTHqHa.SI OWH6Ka perHCTpaUHH KOOp/lHH8Thl 

0.QHHO•iHOro Tpexa COCTaBn.lleT 0, 19 MM B M8CWTa6e HCKpO­

BOH KaMepbI. 

MHoroTpeKOBhIH pe)KHM pa60TbI HCKpoaoa xaMephI .11e­

nHeTCH Jln.11 TeneBH3HOHHoro aaToMaTa 6onee TPYllHhlM, TaK 
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KaK SlpKOCTb HCKp B 9TOM cnyqae cymeCTBeHHO paan~Ha H 

cnellhl B HCKpOBOH KaMepe MOI'YT HMeTh nyqHOCTH H nepe­

TR>KKH. H aTOM cnyqae oqeHb Ba)!{HO TIIlaTenhHO non6HpaT1 

pe}KHM HCKpOBOH KaMephI. 3KcnepHMeHT8n:bHaSI BenH'iHHa ' 

onrn:6KH a MHoroTpeKOBOM pe:lKHMe pa60Tbr HK cocTasmma 

0,3~ MM; 

- CHCTeMaTH'iecKaSI onrn6Ka aBTOMaTa MO:lKeT 6bITb 

y'iTeHa c 110MOIIlb10 ~anH6pOBKH. KanH6posKa aaKnroqaeTCH B 

nepliOAH'ieCKOM cqHTbIBaHHH TeneBH3HOHHbIM aBTOMaTOM KO­

lOpllHHaT' caeT.slIIlHXCSI penepoa c aanHCbIO HH<fiOpMallHH B 

3BM . • KOTOpa.si: no COOTBeTCTBYIOIIlei!: 11porJ>aMMe KOppeK­

THpyeT OKOH'iaTenhHbiii peaynhTaT. IToKaaaHo [2,3] , qTO 

pa3BepTKy llOCTaTO'iHO an11pOKCHMHpOB8Tb 11onHHOMOM qeT­

aepToro,,.. 11.slTOro nopSillKOB, a nn.si: KanH6pOBKH He06XOAHM0 

10 ~ 12 pe11epOB TeCT-Ta6nHilhl [ 4 J . 
ITony'ieHHbie xapaKTepHCTHKH aBTOMaTa 110 TOqHOCTH He 

xyll<e <fioTocnoco6a, a BbICOKoe 6bICTponeiicTBHe (no 10cq6/d 

H CTa6HnbHOCTb aBTOMaTa [5,6] OTBe'iaIOT Tpe6oaaHHSIM 

coapeMeHHOI'O <fiH3ffq9CKOro aKcnepHMeHTa. 

B peanhHOM <fiH3H'ieCKOM aKcnepHMeHTe B03HHKaeT He­

o6xollHMOCTh peroHCTpauHH 6onbWOro 'iHCna 11poeKilHH. lln.si: 

9TOH uenH 6hrna paapa6oTa.H;a OilHCbIBaeMaSI HH>Ke ycTaHOB­

Ka , conep>Kama.si: wecTb TeneBH3HOHHbIX KaMep, pa60Ta10-

IIlHX B pa3nffqHb!X CO'ieTaHH.slX. 

¢yHKUHOHanbHa.sl cxeMa TeneBH3HOHHOii CHCTeMhl 11pH-

aeneHa Ha pHc. l. 
l1ao6pa:lKeHHe TpeKOB B HCKpOBbIX KaMepax aanOMHHaeT­

C.sl Ha MHWeH.slX BHAHKOHOB acex yqaCTByIOIIlHX B 9KCnepH­

M9HTe TeneBH3HOHHbIX KaMep. BHll00HMnynhCbI TeneBH3H~ 

OHHb!X KaMep, 11onyqaeMhie OT H306pa>KeHH:H TpeKOB n PH 

CK8HH poBaHHH MHWeHH BHAHKOHOB, nocne ycHneHH.sl Ka:1<4ep­

Hb!M BHlleoycHnHTeneM (KBY) IlOCTynalOT Ha BXOAbI BHlle­

OKnIOqe.if K 1 H K
2 

• C BbIXOlla KnIO'ie tt BHlle OHMnynhCbI 

IlOCTynaIOT B 6nOK MI'HOBeHHOH aBTOMaTH'ieCKOtt perynHpOB­

KH ycHneHH.sl (MA.PY). c BhIXOlla KOTOporo IlOCTynaroT B 

6noK KOppeKTHpy!OIIlero BHlleycHnHTenH (EKBY). a c Hero 

B 6noK BbilleneHH.sl cepeAHHbI HMnynbCa (EBCTJ. nli6o 

a 6noK <fiopMHpoaaTen.si: co cnewnuHM noporoM (¢CTI) .llruI 
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BbrlleneHH.sl WHpHHbI Ha nonyBhICOTe. Bbr6op Heo6xOllHMoro 

KaHana ycTaHaBnHBaeTCSI aapaHee B 3aBHCHMOCTH OT pe:lKHMa 

pa60Tbl HCKpOBOH KaMepbI. 

C<fiopMHpOBaHHbie HMnynhCbl IlOllalOTCSI Ha COOTBeTCTBYIO­

IIlHe BXOllhI UH<fipoBoro npeo6paaoBaTensi, rne BpeMeHHhre 

HHTep11anbr o KOOpllHHaTax cneno11 npeo6paa.y10TCS1 11 UHtf>po­

aott KOll, KOTOpbIH IlOCTy11aerr B 3BM. 

TeneBH3HOHHaSI KaMepa COCTOHT H3 BHllHKOHa JlH-4~1 ' 
<fioKyCHpyiOIIle-oTKnOH.slIOIIleH CHCTeMbI ¢0C 107. o6'b0KTHBa 

"lOnHTep-3' , KaMepHoro BHneoycHnHTensi H ycHnHTen.si: racH­

IIlHX HMnynhCOB. 

KaMepHh1i1: aaneoycHnHTenb npenHa3Ha'ieH .un.si: yc1meHH.sl 

BHlleOCHrHana, reHepHpyeMoro Tpy6KOH, llO ypOBH.sl, ,UOCTaTO'i­

HOro .UnSI nepe.ua'iH HH<fiOpMallHH 110 100-MeTpOBOMy KOaKCH­

anbHOMY Ka6en10 . Ha axone ycHnHTensi npHMeHeH Manowy­

MSIIIlHH noneBo.ii TpaHaHCTOp KTI 303E. 0TnH'iHTenhHOtt oco-

6eHHOCTblO aBTOMaTa SIBnSieTC.sl HanH'iHe HenHHettHOli nora­

pH<fiMH'ieCKOli aMnnHTyllHOi!: xapaKTepHCTHKH (pHc.2). 

CnellbI qacTHll , neTeKTHpyeMbie a HCKpOBhIX KaMepax, 

MOI'YT OTnffqaTbCSI no SlpKOCTH CBe'ieHHq B 30 H 6onee pas. 

0.uHaKO , OTe'ieCTBeHHble BHllHKOHbI, npHMeHSl0Mbie B Tene­
BH3HOHHbIX aemaTenbHbIX H npOMbIWneHHbIX ycTaHOBKax, 

HMeIOT llHHaMH'ieCKHH llHanaaoH CB0TOBOtt xapaKTepHCTHKH 

nop.si:.iu:a 7 -:- 8,5 , 'iTO HaKnanbraaeT orpaHH'ieHHe Ha HaMe­

peHeHHe aMnnHTy.UbI H lllIHTenbHOCTH paaHOSlpKOCTHhlX Tpe­

KOB. 

.Unsi cnyqag H3MepeHHSI KOOpAHHaT TpeKOB no cepellHHaM 

BH.UeOHMnyllbCOB, HaH6onee IlpOCTb!M H npHeMneMbIM B ll8H­

HOM cnyqae OKaaanc.si: BbillenHTenh cepeAHHbI, OCHOBaHHbii!: Ha 

AH<fi<fiepeHjilHpOBaHHH KOnOKOnoo6pa3HOro BH.UeOHMnynhca. 

y Ka'6aHHbIH BbI,UenHTenb,. paOOTaIOIIlHH no npHHllH11y <fiHK­

CHpOBaHHOro nopora, . MO>KeT B 9TOM cnyqae npHBO.UHTb K 

IlOTepe TOH 'i8CTH -rpeKOB, BHlleOHMnynbCbl OT KOTOpbIX MeHb­

we nopora cpa6aThIBaHHSI <fiopMHpoaa Tensi:. llns HCKn10qeHHS1 

·9Toro He.uocTaTKa a cxeMe KaMepHoro ycHnHTenH npe.uy­

CMOTpeHo norapHtf>MHqecKOe 3BeHo, Il03BOIISllOWee Bb!paBHH­

BaTb HMnynbCb! OT pa3HOSlpKOCTHb!X TpeKOB. Koa¢¢HllHeHT 
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C)!{aTHS! nHHaMHqecKoro nHarraaoHa B ycHnHTene COCTaanReT 

~ = 2,5. YacTOTHaR xapaKTepHCTHKa KaMepHoro BHneoycH­

nHTenR npHBeneHa Ha pHc, 3. LlnR nanbHe lirnero yBenHqeHHS! 

nHHaMHqecKoro UHaTia30Ha BHAeOKaHana IlpHMeHeH 6noK 
MAPY MrHOBeHHOH aBTOMaTHqecKoli perynHpOBKH ycHneHHS! 

c Koa<i>cpHuHeHTOM CilIHTHS! J)J. = 2,4. 

' 06WHH KOacpcpHUHeJiT C)!{aTHS! J:J = :D1 . :l)e = 6,0. ::)To 
rroaBonReT nonyqHTb Ha Bhlxcne BHneoKaHana cHrHan npaK­

THqecKH onHHaKOBOH aMTinHTynhI npH H3MeHeHHH S!pKOCTH 
TpeKoB B 6 H 6onee paa. 

PaooTa MAPY OCHOBaHa Ha Hcnonb30BaHHH MeTona 
nocnenoBaTenbHOro cn0)!{9HHS! HaITpS!)!{9HHS! c BhIXOnoB ycH-

nHTenbHhIX KaCKanoB [ 7] . 

AMrrnHTyJ:iHag H qacTOTHaS! xapaKTepHCTHKH BHneoKaHana 
(HcKn10qag EBCT. H <t>CTI) npHBeneHhI Ha pHc.4,5. 

BBeneHHe HenHH9HHbIX 3B0Hb9B B BHneoKaHan IlOBhIWae'I 
acpcpeKTHBHOCTb perHCTpaUHH pa3HOS!pKOCTHbIX TpeKOB, onHa­

KO 9T.0 IlpHBOUHT K nononHHTenbHhIM HCKa)!{eHHS!M peaynb­
TaTa. TioaTOMy nnR naHHoro Knacca CHCTeM nepcneKTHBHO 

npHMeHeHHe cneuHanbHbIX BHnHKOHOB, y KOTOpbIX nnaHlllaH-
6a BbITIOnHeHa H3 cpOTOXpOMHhIX MaTepHanoB c )!{HnKHMH 

KpHCTannaMH. <PoTOXpOMHbie CTeKna H3MeHS!IOT CBOIO npoapa'l­

HOCTb B 3aBHCHMOCTH OT OCBeweHHOCTH H 06nana10T 6onblllH
0

M 
( /' 100) UHHaMH'leCKHM n HaTia30HOM [ 8] , 

nHHeHHOCTb OTKnOHeHHS! nyqa H CTaOHnbHOCTb pacTpa B 

3Ha'IHTenbHOH CTeneHH o n p enenS!JOTCS! nHHell:HOCTb!O H CTa­

OHJ1bHOCTblO TOKa paaBepTKH [9} . 3KcnepHMeHTanb Hbie 

HCcne n oBaHHSI 8 B·TOMaT a TIOKaaanH y n o eneTBOpHT9l!bHbie xa­

paKTepHCTHKH, TIOSTOMy IlpHHUHTIHal!bHO 6nOKH paaBepTOK He 

OTJ1H'l8IOTCS! OT paHee paapa60TaHHhIX H BbITIOnHeHbl Ha OCHO­
Be reHepaTopa c He3a39MJ19HHOH 3LlC , BKJ1JOqeHHOH B uenb 

IlOJ102KHT9J1bHOH o6paTHOH CBS!3H Me:lKny Bx onoM H BbIXOnOM 

HeHHBepT.11:py10wero cpaay ycHnHTenS! [10] • 
Pe2KHM cTpO'IHoro paano:lKeHHSI 10 Kru. H Kanpoeoro paa­

no)!{eHHSI 50 ru (200 CTpOK B pacTpe) - HaCTpoeqHbIH,npeUHa3-
CI8'19HHbJH .. mm BH3Y anbHOH HaCTp OHKH Ten eBH3HOHHOll: KaMe­
pbl Ha o6'beKT •. I1ao6pa)!{eHHe o6'beKTa Ha6monaeTCSI Ha aKp aHe 
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BHneOKOHTpOllbHOro ycTpOHCTBa,BbITIOnHeHHOro Ha 6aae Tene­

BH30pa "lOHOCTb-603'. 
Pe:>KHM cTpoqHoro paanoJKeHHS! 2,5Kru H KanpoBoro paa­

no:lKeHHSI 50 ru (50cTpOK B pacTpe)-pa6oq.11:Jl:. Tiepexon c on­

Horo pe2KHMa Ha npyroll: OCyWeCTBHSl9TCS! CMeHOll: Ol!OKOB 

CTpO'IHOH paaBepTKH, 

BpeMH, HeooxonHMOe Ha oopa6oTKy H nepenaqy 
OAHoro co6b!THSI (MepTBoe epeMsi:) ,paBHO: 

Tu= (O+TK) +NTK t-3TK, 

B 3BM 

rne TK - BpeMSI Kanp:a, paBHoe 20 Mc; 
0~T~ - BpeMS! HapacTaHHS! TIOT9HUHaJ1bHOrO penbecpa Ha 

N 
3TK 

MHilI9HH BHnHKOHa~ 

KOnHqeCTBO pa6oTa!OWHX KaMep; 

BpeMH,HeooxonHMOe Ha CTHpaHHe OCTaTOqHoll: 
HHcpopMaUHH c MHilISHH BHnHKOHa. 

TaK KaK Kon.11:qecTBO pa60Ta10w.11:x KaMep MO:lKeT ObITb OT 

oUBoll: no rneCTH, TO H MepTBOe 11peMS1 T .,u MOJKeT 6hITb 

OT 100 no 200 MC, a OblCTponell:CTBHe OT 5 AO 10 COO/C . 

Kon.11:qecTBO paooTaJOWHX B aKcrrep.11:MeHTe TeneBH3HOH­

HhIX KaMep H ·rnocnenoBaTelibHOCTb HX CKaHHpOBaHHS! ycTaHa­
BnHBaeTCSI Bpyqey10 COOTBSTCTByJOWHMH nepeKnJO'laTenSIMH E 

nporpaMMHOM ycTpOll:CTBe. TipenycMOTpeHa CHHXpOHH3aUHS! 

aBTOMaTa OT BH9IlIHero reHepaTopa 10 KfU., 
EnoK BhIUeneHHH ceqeHHSI pacTpa ( EBCP) rroaBonHeT 

BhinenHTb H3 BCero Kanpa TOlibKO TY 'laCTb, KOTOpaS! 38HSIT8 

npoeKuHeli paOO'lero OO'beMa HCKpOBOH KaMephI. 
liHcppOBOH npeo6pa30BaTenb, npenHa3Ha'leHHhlH MS! KO­

n.11:poeaHHSI HHCl>opMaUHH H nepena':IH ee B 3BM, TI03BOnSleT 

perHCTpHpOBaTb AO 16 TpeKOB Ha CTpOKe, 
EnoK-cxeMa uH<i>poeoro npeo6paaoBaTensi: npHBeAeHa Ha 

pHC0 6, 
EycpepHOe 3Y TIOCTpOeHO Ha 16 HHTerpanbHhIX cxeMax, 

KaJKAaSI H3 KOTOpbIX conep)l(HT 16 OHT. 

I1MnynbChl. qaCTOTOH 16 Mru • TIOCTyITa!OT H3 6noKa 

ynprumeHHSI Ha CHHXpOHHhIA C'IST'IHK. Ha'!ano H KOH9U 

cepHH HMTIYllbCOB onpenensi10TCS1 HMnynhcaMH 'Ha'lano CTpo­

KH" H KOHeu CTpOKH". c npHXOAOM HMTiyJ1bCa , CTOil ,, co-
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nep:lKHMOe C'leT'lHKa nepenHCbIBaeTC.H B BXOJUIOil: perHCTp !I 

nanee B naM.HTb npenBapHTenbHO c¢asHpoBaHHhlM cHrHa­

noM, ecnH B 9TOT MOMeHT He npOHCXO.i:tHT C'lHThIBaHHe c 

Hee. EcnH :lKe nocne.LUiee HMeeT MeCTO; TO HH¢0pMaUH.H c 

BhlXOJ:tHOro perHCTpa nepeIIHllleTCSI B naMS!Tb KOHUO.M HM­

nynbca C'lHThIBaHHSI. TaKHM >Ke' o6pasoM npoHCXOAHT H ne­

penHCb 1m¢opMaUH H H3 IIaMSITH B BhlXOAHOii perHCTp, a aa­

TeM B 3BM. 

AApecHaH qaCTb COCTOHT H3 perHCTpOB C'lHThIBaHHSI H 

aanHCH 1 npe.i:tCTaBllSIIOWHX COOOil: 4-x .pa3pSI.i:tHhle C'leT'lHKH 

Ha J - K TpHrrepax c AeUIH¢paTopaMH. Bb16op Hy:lKHoro 

perHCTpa H anpeca npOH3BO•AHTCSI no KOMaHAe H3 6noxa 

ynpaeneHHSI. 

3a COCTOSIHHeM naMSITH cne.i:tHT peBepCHBHhlH cqe_T'IHK.. 

EcnH npoHCXOnHT aanHCh cnoea B naMsrrh, TO coAep:lKaHHe 

peJiepCHBHOI'O C'l9T'IHK8 yeenH'!HBaeTCSI, a npH C'lHThIDaHHH­

-yMeHhUiaeTCSI Ha eAHHHuy. 

l1MnynhChI 16 Mrul , Bb1pa6aThIBaeMb1e xeapueehIM reHe­

paTopoM, llOAaIOTCSI Ha cxeMy neneHHSI H ¢opMHpOB8HHSI CHH­

xpOHMnynbCOB qaCTOTOH 10 _Kr~ ' KOTOpble HeOOXOAHMbl .QIUI 

CHHXpOHH3aUHH ecex uene:il: TeneBH3HOHHoro aBTOMaTa. 

TeneBH3HOHHbIJl aBTOMaT BKnIO'leH B nHHHIO c 3BM 

P.LlP-9 , KOTopasr npoH3BOAHT sanHCb HH¢>opMaUHH H nocne­

ey10my10 ee nepeAa'ly B 3BM M-222 .i::tnSI o6pa6oTKH H aHa­

nHsa. B OTllH'lHe OT CBR3H, OIIHCaHHOit B [1,12] I 3AeCb 

HH¢>0pMaUHSI B 3Blv'\ IIOCTynaeT He BO BpeMSI o6paTHOro xo­

~a CTpO'lHOii: pa3BepTKH, a cpaay nocne aanHCH 'lHCna B 

naMSITb UH¢poaoro npeo6pa30BaTenSI H I'OTOBHOCTH MalllHHbl. 

KoHCTpyKTHBHO TeneBH3HOHHblii aBTOMaT COCTOHT H3 

cnenyIOlllHX OCHOBHhlX qacTeii: 

- weCTH nepenaIOWHX ycTpOitCTB, COCTOSIWHX H3 nepe­

na10mHX TeneBH3HOHHhlX KaMep H ycTpOHCTB xanH6poBKH; 

Tpex BhIHOCHbIX 6noxoe (cTO:il:KH C-1 CHCTeMbI 'BHw­

HSI') • B KOTOpbIX pa3MemeHbl pa3BePThIBaIOWHe ycTpOHCTBa 

H HCTO'IHHKH IIHTaHHSI, .aana10mHe pe:lKHMbl nepenarome:il: Te­

neBH3HOHHO:il: Tpy6KH; 
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• 
- TeneBH3HOHHOii CTOHKH (cTOii:KH C-5 CHC'l'eMbl 'BHw­

HSI" ) I B KOTOpoii: paaMemeHhl 6nOKH ycHneHHSI, KOppeKUHH, 

o6pa6oTKH H KOMMYTaUHH, CHHxporeHepaTop, BHAeOKOHTpOnb­

HOe ycTpO:il:CTBO H UH¢poBOH npeo6paaoBaTen~; 

- BblHOCHOI'O BHAeOKOHTpOnbHOro ycTpOil:CTBa. 

Ha pHc. 7 npHBe.i:teH oomHil: BH.i:t nepena10mei!: TeneeH-

3HOHHOii xaMephI aBTOMaTa~ a Ha pHc.3 - oomHii: BHA wecTH­

KaMepHoro TeneBH3HOHHoro KoMnnexca. 

ABTOpbl BblpalKaIOT 6naronapHOCTh B. l1. ropenoBOii: H 

H.A.Kph1caHoaoi1: 1 npHHHMalB-WHX aKTHBHOe yqacTHe B HanaA­

Ke annapaTyphI, 
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PHc.1 

PHc~2 

PHc.3 

P1:1c.4 

P1:1c.5 

P1:1c.6 

P1:1c. 7 

P1:1c.8 

nonrr11c11 K PHCYHKAM 

- <PyHKUHOHanhHaH cxeMa TeneBH3HOHHoro aBTO-
Ma Ta. 

- AMnmi:TyAHaB xapaKTepHCTHKa KaMepHoro BHAeo-
~CHnHTe.rrn. 

qaCTOTHaB xapaKTepHCTHKa KaMepHoro BHAeo­
YCHnHTenH. 

AMnnHTYAHaH xapaKTepHCTHKa BHAeoKaHana. 

qaCTOTHaH xapaKTepHCTHKa BHAeOKaHana. 

EnoK-cxeMa u1:1¢poaoro npeo6paaoaaTenH. 

IlepeAarowaH TeneBH3HOHHaH KaMepa, 

illeCTHKaMepHbIH TeneBH3HOHHb,!Ht aBTOMaT. 

-·18-
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