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B OT,Z~ene HOBLIX MeTO,IJ,OB ycKopeHHJI OHJIH 3a nepuo,IJ, 
1972-1973 r.r. 6bln pa3pa6oTaH H H3roTosneH KOMnneKc 
JJieKTpoHHOH annapaTypbl, BblnOJIHeHHOH B CTaH,IJ,apTe 
KAMAK. B JTOT KOMnneKc BXO,IJ,JIT 4 Tuna c'lePIHKOB: 

a/ ,IJ,BOH'IHbiH /,IJ,BOH'IHO·,IJ,eCJITH'IHbiH/ C'leT'IHK 2llC·20; 
6/ ,IJ,BOH'IHbiH /,IJ,BOH'IHO",IJ,eCJITH'IHbiB/ C'leT'IHK llC-50; 
B/ ,IJ,BOH'IHbiH C'leT'IHK 4llC-20; 
r/ ,IJ,BOH'IHbiH C'leT'IHK 2llC-100. 
KaK no KOHCTPYKJ..UIH, TaK u no noruKe y acex c'leT'IHKOB 

MHOrO o6mero. illHpHHa BCeX 6JIOKOB 17,2 MM. Ka)l(,lJ,biH 6noK 
COCTOHT H3 O,IJ,HOrO HJIH HeCKOJibKHX C'leT'IHKOB. 

HMeeTCJI B03MO>KHOCTL cTpo6uposaTL BXO,IJ,bl c'leT'IHKOB: 
a/ BHeWHHM CHrHaJIOM "CTpo6", 
6/ BHyTpeHHHM CHrHaJIOM "3anpeT" /1/. 
EcTL B03MO>KHOCTL BbiKJIJO'IeHHJI curHana "CTpo6" /ne

peKniO'IaTenL/. 
KacKa,IJ,HpoBaHHe c'leT'IHKa ocymecTBnJieTcJI: 

a/ BHYTPH O,IJ,Horo 6noKa - nepeKnro'laTeneM; · 
6/ Me)I(,IJ,y pa3,IJ,eJibHbiMH 6noKaMH - BHeWHHM Ka6eneM. 
C'leT'IHKH Tuna 2llC-20 u llC-50 MoryT pa6oTaTL KaK 

B ,IJ,BOH'IHOM, TaK H B ,IJ,BOH'IHO • ,IJ,eCJITH'IHOM KO,IJ,e. EMKOCTb 
BCeX C'leT'IHKOB 2 16 HMnynLCOB /10 4 HMnyJILCOB ,IJ,JIJI C'leT
'IHKOB THna 2llC-20 H llC-50/. BKniO'IeHHe HH,IJ,HKaTOpHOH 
naMnO'IKH 03Ha'laeT o6paiQeHHe KOHTponnepa K 6noKy. Cur
uanhl "BXO,IJ,", "CTpo6", "BLIXO,IJ," HMeJOT YPOBHH, COOTBeT· 
CTBYIOOVle CTaH,IJ,apTy KAMAK. 

Bxo,IJ,Hoe conpoTHBneHHe /"Bxo,IJ,", "CTpo6"/ - 50 OM. 

BLIXOAHOe conpoTHBJieHHe /"BLIXO,IJ,"/ • reHepaTOp TOKa. 
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3a.n:ep>KKa nepe.IUiero 4JpoHTa cqerHoro HMnynLca OTHO
curenLHO nepe.IUiero <lJpoHTa Crpo6a ::?!. 0. Bopora .n:omKHhl 
6h1Th HC KOpoqe, qeM MHHHManLHaB:)l;nHTCllhHOCThHMITynLCa. 
,lJ;nB: 'HeHHB: HH4JopMaiJ;HH C mo6oro cqerquKa HCITOllh3YIOTCB: 
WHHhl R 1- R 16 . 

2IIC-20 

B 6noKe co.n:ep)l(aTcB: .n:se HeJaBHCHMhle cxeMhl. Ha 
puc. 1 npe.n:craoneHa 6noK-cxeMa cqerquKa. 

,lJ;nB: HOpManLHOH pa60Thl TpHrrepoB 155 cepHH BXO.IUIOH 
cqeTHhiH HMITYllhC )l;Oll)I(CH HMCTb 4JpOHThl He Xy)l(e 5 MKCeK. 
<l>opMupooarenL, nocraoneHHhiH Ha oxo.n:e cqerquKa, cuu
Maer Tpe6oBaHHe K 4JpOHTaM BXO)l;HhiX HMITYllhCOB H O.n;HO
BpCMCHHO o6ecnequsaer nepeso.n: ypooHeii NIM B TTL . 
B Kaqecroe 4JopMupooaremi ucnonL3yercB: rpurreplliMHTTa, 
BhlllOllHCHHhiH Ha MHKpOMO.n;yne THaa lJIII 371 /puc. 2/. 

,lJ;nR annaparyphl, BhlnonHeHHOH .a craH.n;apre KAMAK, 
xapaKTCpHa BhiCOKaB: CTCITCHb HHTerpaUHH H, CCTCCTBCHHO, 
BhiCOKaB: CTOHMOCTh MeCTa B KpCHTC, ll03TOMY BhlHOCHTb 
HH,QHKaUHIO co.n:ep)I(HMoro cqerquKa Ha nepe.IUIIOIO naHcJih 
6noKa, KaK npaauno, Heuenecoo6pa3HO. B 6onLwHx eucre
Max CbeM HH4JopMaUHH .n;enaeTCB: C ITOMOillhiO 3BM. B TCX 
cnyqaB:x, Kor.n:a u.n:er npooepKa annaparyphl B creu.n:oBhlX 

g,.f 
·0---

---@8~>1-X 

Puc. 1. DAOK·cxeMa 2IIC-20. 
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Btu .X. 

Puc. 2. tPopMupoeameA b Ha 1JIII371. 

ycnoBHB:X unu o6beM annaparyphl ue6onLwoii H uer Heo6-
xo.n;HMOCTH BKniOqeHHB: B CHCTCMY 3BM, BH3yanH3aUHB: 
CO.n;Cp)I(HMOrO 6nOKOB .n;enaeTCB: C llOMOillLIO CllCUHanhHhiX 
6noKoB HH.IJ:HKaiJ;HH. Ecnu uu4JopMaUHB:, no.n:ne)l(alllaB: HH.IJ:HKa
llHH, npe.n:craoneua B .n:souquoM Ko.n:e, TO B 6noKe HH.n;HKali;HH 
/nu6o B or.n:enLHOM 6noKe/ ueo6xo.n;HMO HMCTh npeo6pa3o
oarenL Ko.n:a /.n:ocraroquo cnO)I(HOe H .n:oporoe ycrpoiicroo/. 

B npe.n:craoneHHhlX cqeTquKax /run 2IIC-20 H IIC-50/ 
3TOT oonpoc peweu ue6onLWHM ycno)I(HeHHeM cxeMhl npJIMO 
B 6noKe - uepeKniOqaercR pe)I(HM pa6oThl c .n:souquoro ua 
.n:souquo-)l;CCB:THqHhiH. 

B .n;aHHOM cqerqHKe HCnOnh3YIOTCB: )l;BC CXCMhl nepexo.n;a. 
IIepoaH cxeMa I puc. 3/ npuMeu.aeTCB: ronLKO B nepooii 

.n:eKa.n:e. B .n;anLHeiiweM ucnonL3yerc.a oropaJI cxeMa I puc. 4/ 
6onee npocraB:, uo 6onee MeAJieHHa.a 1- 5 MF!l/. 

HcnhiTaHHB: napTHH /20 6noKoo/ cqerqHKOB .n:anu cne
.II:YI<XllHC pe3yllLTaThl: 

1/ pa6oqa.a qacrora no nepooMy Kauany c yqeroM u3-
MeueHHJI uanpB:)I(eHHB nuraHHB:: +6 v ± 5~, -6v± 5~ 
H U8x OT -0,6v- 1,8 v, COCTaBHna 0-27 MFr#±5~; 

2/ DO BTOpOMY Kauany 0-24 MFII ±5~. 3TO CHH)I(CHHe 
qaCTOThl no 2 KaHany 06bBCHJICTCB 6onhWOH BXO)l;HOH 
MOHTa)I(HOH eMKOCThiO; 

3/ MHHHManLHaB .n;nHTCllhHOCTh CTp06HPYIOlllCrO CHrHana 
~ 18 HC€K; 

5 
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I 

L~= 

fJo/.X 

Puc. 3. CxeMa npeo6pa308Q11l€AJI U3 080U'IHOZO KOOQ 8 080-
U'IHO-OeCJ111lU'IHbll'l /1/. 

t3Dt.X 

Puc. 4. CxeMa npeo6pa308Q11l€AJI U3 080U'IHOZO KOOQ 8 08o-
U'IHO-OeCJ111lU'IHblU /2/. " 

6 

4/ 3a~e~Ka BXO~HOrO CHrHana OTHOCHTenLHO CTpo6a 
;:;:_ 0 /nepeKphiTHe ~0m1010 6hiTI• ·~ 18 HCeK/; 

5/ ~TenbHOCTb BXO~HOrO HMnynJ.Ca ·~18 HCeK Ha 
YPOBHe -0,6 B; 

6/ noTpe6neHHe no TOKy: 
no ~enH + 6 B - 600 MA; 
no ~enH - 6 B - 70 MA; 

linoK co~ep>KHT 59 HHTerpanbHhiX cxeM. 

IIC-50 

~aHHhiH cqeTqHK no KOHCTpyK~H Mano qeM OTnHqaeT
CJI OT 2ITC-20. linoK HMeeT O~HH cqeTqHK. EMKOCTb ero 
2 16 

HnH 10 4 HMnynJ.coa. Pa6oqaJI qacToTa··cqeTa 0-70 MFll 
± 5«fo. ~nHTenbHOCTb BXO~Horo HMnynJ.ca ·~ 5 HC€KHa YPOBHe 
/-0,6 B/. 

linoK-cxeMa npe~cTaaneHa Ha puc. 5. 
<l>opMHpoaaTenb BbmonHeH no TOH >Ke cxeMe, qTo H 

a 2IIC-20, HO Ha TpaH3HcTopax KT-3161i. ITepaaJI ~eKa~a 
BbmonHeHa Ha MHKpocxeMax 137 cepHH /puc. 6/. B Hee 
BXO~HT H $OpMHpOBaTenb no ~HTenbHOCTH. 

~JI yaenHqeHHJI 6wcTpo~eHCTBHJI 1-i TpHrrep 6wn aw
nonHeH Ha 2- x Kopnycax 1JI1i 372, 2 - 4 - Ha 1JI1i372 
no cxeMe ~-TpHrrepa. llepawi TpHrrep pa6oTaeT npaaHnJ.
Ho TOnbKO npH onpe~eneHHOH ~nHTenbHOCTH BXO~OrO HM
nynbCa, n03TOMY ~0 Hero nOCTaBneH $opMHpOBaTenb no 

L 

I f?. B~.:c 

Puc. 5. liAoK-cxeMa IIC-50. 
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Puc. 6. CxeMa (JopMupoeame/lJI u nepeoil oeKaObl e IIC- 50. 

/TIC'.I"Sf mrnt /I'KSSf 

B1w 
I~ 8 12 8 8t?IZ 

.Yr.mN(J~ 

Puc. 7. CxeMa oeKaObl Ha YK-mpuzzepax. 

,IJ;nHTenLHOCTH. llocne,IJ;yiOI:QHe ,IJ;eKa,IJ;LI BLinOnHeHLI Ha JK -
TpHrrepax 155 cepHH /puc. 7/. 

8 

lloTpe6nBeMLiii TOK: 320 MA no u;enH + 6 B, 
570 MA no u;enH - 6 B. 

2IIC-100 

16 
B 6noKe co,IJ;ep>KaTcJI ,IJ;Ba c"'eT'IHKa eMKOCTLIO 2 HM-

nynLcos Ka)I()J.LIH. Pa6oqaJI qacToTa 165 MTII ± 3~. ,lJ,nH
TenLHOCTL BXO,IJ;HOrO HMnynLca ::: 2,5 HCeK Ha ypOBHe 
/-0,6 B/ . .6noK-cxeMa 2llC-100 npe,IJ;cTasneHa Ha puc. 8. 

B 3TOM C"'eT'IHKe nepsLie TPH TpHrrepa BLinonHeHLI Ha 
138 cepHH. CxeMa TpHrrepa npe,IJ;cTasneHa lia puc. 9. 

~ R;s 

Puc. 8 . .EAoK- cxeMa 2IIC-100 . 

1176#2 

4tM.CI 

6' 

Puc. 9. CxeMa 111puzzepa Ha 138 cepuu. 

L 
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B<YX 

+Sv.,s' ~ 1 

Puc. 10. CxeMa eKA10'leHuJI 1IIY872. 

,Il;aJILIIIe H.IJ.eT nepexo.D. Ha 155 cepHIO. B KaqecTBe nepe
XO.D.a HCnOJib3yeTCH MHKpOCXeMa 1IIY872. B nacnopTHbiX 
,lJ.aHHbiX MHKpOCXeMbl yKa3aHO, 'ITO ee MaKCHMaJibHaH l.faCTO
Ta 15 MTij. IlpH pa6oTe C HHMH Ha6JIIO,lJ.aeTCH pa36poc OT 
10 .IJ.O 30 MTI.#. qTo6LI noaLICHTb 6LICTPO.IJ.eiicTBHe H ycTpa
HHTb pa36poc no qacToTe, HY:>KHO BKJIIOqHTb ee no cxeMe, 
npe,lJ.CTaBJieHHOH Ha puc. 10. 3,lJ.eCb BbiBO.IJ. 13 nO,lJ.KJIIOqaeTCH 
He cpa3y K nuTaHHIO /+5 B/, a qepe3 .D.OnoJIHHTeJILHoe co
npoTHBJieHHe R, KOTopoe MO>KeT MeHHTLCH oT 50 .IJ.O 330 OM 
B 3aBHCHMOCTH OT 6biCTpO,lJ.eHCTBHH MHKpOCXeMbl. 

IloTpe6neHHe 6noKa no ToKy: 540 MA no+ 6 B 
490 MA no - 6 B. 

4IIC-20 

DJIOK CO,lJ.ep:>KHT 4 ,lJ.BOH"'HbiX Cl.feTl.fHKa eMKOCTbiO 2 16 HM
nyJibCOB Ka)K.IJ.Liii. Pa6o1.faH qacToTa 6noKa 0-23 MTl.l ±100/o. 
,il;JIHTeJibHOCTb BXO,lJ.HOrO HMnyJibCa 2:6 HCeK Ha ypOBHe 
/-0,6 B/. 

linoK-cxeMa npe.IJ.CTaaneHa Ha puc. 11. 
Ha BXO.IJ.e Ka)K.IJ.oro cl.feTl.fHKa nocTaBJieH <lJopMHpoBaTeJib. 

BLmonHeH OH no cxeMe O.D.HOBH6paTopa Ha 1Jlli 383. C'ieT
"'HK co6paH Ha MH 7493. ,Il;emu<iJpaTop <iJyHKI.J;Hii H a.IJ.pecoa -
Ha SN74154. 

10 

IloTpe6neHHe no TOKy: no +6 B - 920 MA, 
no - 6 B - 300 MA. 

.·1 

\ 

l 

Puc. 11. EAoK-cxeMa 4IIC-20. 

Puc. 12. BHeumuu euo 2IIC-20. 

L 
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IleJle&HIIII naHe.u. 

i 
I llro ycraHOBIIeHo HaJIH"'He 3TI!X 

I 311eweHTOB B OIIOKax 2:,,-20 IIC-50 411C-20 2!£-10 

r I. KHonEa "YCT. s •o• scex rpHrrepos 
I! C'18T"'I!KOB + + + + 

2. IlepeKIID"18T811L KaCK~I!pOBaHH/1 

C"'ei"'HKOB - 1+2/1•2 + + + 
3+4/:3· 4 + 

B 3IOK c~yqae ewxocrL C"'er"'HKOB 
111!00 216 Oi!I(104), 111100 2320 ~'~~108). 

Jror nepexnm"'arenL 3anpe~aer supa-
OOIKY CMfHalla nepsoro C"'eT4HKa 
B pexHuax 1·2 H 3•4. 

3. Ilepexnm"'arenL sHewHero crpooa. + + 
B nonoxeHHH "Buxllm4eHo" sxo11 cqer-
"'MKOB He CipOOHpyercR. 

4. Ilepexnmqaren& pexHwa paoor - + + 
laer B03KOXHOCTL paOOTaiL HIIM ! 

JIBOH"'HOM (~), IIHOO B ~BOH"'HO-
J18CIITH"'HOM KOlle (loX). 

5. Pa3~8MK THna MK-50 

I) Bxo11 I + • + • 
2) BxOJI 2 + + + 

3) Bxo.11 3 + 

4) Bxo.11 4 
5) Crpoo • + + 

6) BHXO.II (2-ro C"'ei"'HKa) + + + 
Puc. 15. BHeumuii euo flC- 50. 6. HHJtHKaropaaa nauna (N) 
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