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© 1974 067>edUHeHHbiU UHCIIlUIIIym JldepHbiX UCCJJedoeaHUU ,l(y6Ha 

· K uacToJI~eMy BpeMeHH B cTaH,IJ;apTe KAMAK pa3pa6a

TYBanHcL B OCHOBHOM ,IJ;BOHqHYe cqeTqHKH 6e3 HH,IJ;HKanHH 

ua nepe,D;Heii nauenH. IlpHMeHeHHe TaKHX cqeTqHKOB :u;ene

C006pa3HO npH HCROnL30BaHHH B :meKTpOHHOH ycTaHOBKe 

Manoii 3BM c ,IJ;HcnneeM. 0,IJ;HaKo B pJI,IJ;e cnyqaeB, - uanpH

Mep, ,IJ;nJI aBTOHOMHYX KpeiiToB KAMAK, a TaiOKe ua :nanax 

oTna.D;KH OT.D;enLHWX qacTeii ycTauoBoK, YA06Hee HMeTL 

BH3yanLHYID HH,IJ;HKaD;HID COCTOJIHHJI cqeJq~KOBHenocpe,D;CT

BeHHO B Kpeii:Te. KpoMe Toro, qacTo HH~opMa:u;Hw y,IJ;o6uee 

nonyqaTL B ,IJ;BOHqHo- ,IJ;eCJITHqHOM KO,IJ;e, ~ HanpHMCp, npH 

BW,IJ;aqe ,IJ;aHHYX Ha D;H~poneqaTL. . -

· B ,IJ;aHHOH pa6oTe OnHCWBaeTCJI 6WCTpWH ,IJ;eCJITHqHWH 

cqeTqHK C HH,IJ;HKa:o;Heii Ha nepe,D;Heii nauenH H BWBO,IJ;OM ,IJ;aH

HWX B ,IJ;BoHquo-,IJ;.eCJITHqHoM KO,IJ;e ua MarHcTpanL KAMAK. 

EMKOCTL cqeTqHKa - 108 , OH MO:lKeT HCnOnL30BaTLCJI H · 

KaK ,IJ;Be OT,IJ;enLHWX nepecqeTKH eMKOCTLID no 10 4 • Ilpe,IJ;y

CMOTpeHW TaK:lKe pe:lKHMW: OCTaHOBKH no ~epenonHeHHID" 

3a,IJ;aHHOH ,IJ;eKa,IJ;W, B npe,IJ;enax OT O,IJ;HOH ,IJ;O BOCLMH; CTapT

CTOnHWH fpyquoii H C MarHCTpanH/; BHeWHero CTp06HpOBa

HHJI I c nepe,D;Heii nauenH H c MarHcTpanH/. :Sn.oK pa3Me~eH 
B gqeii:Ke KAMAK e,IJ;HHHquoii wHpHHw. 

linoK-CXeMa cqeTqHKa npHBe,IJ;eHa Ha puc. 1. 0H. COCTOHT 

H3. ,IJ;BYX qacTeii no qeTwpe ,IJ;eKa,IJ;W B Ka:lK,II;OH, C pa3,IJ;enLHWMH 

~OpMHpOBaTenJIMH BXO,IJ;HWX CHrHanOB. HMeiDTCJI TaiOKe CXeMa 

ynpaBneHHJI H y3en, peanH3YID~ii ~YHKD;HH KAMAK. IlepBaJI 

,IJ;eKa,IJ;a .,IJ;nJI o6ecneqeHHJI nOBWWeHHOrO 6WCTpO,D;eHCTBHJI 

co6paua no cxeMe: KonL:u;o ua riJITL, nnwc .D;BOiiKa ua Dt. -
TpHrrepe H BWnOnHeHa TaK :lKe,KaK ~OpMHpOBaTenH - Ha HH

TerpanLHYX CXeMaX C 3MHTTepHOH CBJI3LID /I f. Bee OCTanL

Hhle y3nW peanH30BaHW Ha. HHTerpanLHYX cxeMaX TTJI. 
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Puc. 1. EAoK- cxeMa~ct~emt~uKa . 

ITepeBO~ COCTOBHHB nepBOH ~eKa~MB~BOHqHo-~eCBTHqHMH 
KO~ ocy~eCTBnaeTca cneu;aanLHMM ~emHclJpaTopoM. TT JI-~e-: 
Ka~M pa6oTaiOT B KO~e 1-2-4-8 H He Hy:>K,D,aiOTCBB ~eWHclJpa
TOpax. HH~HKan;Ha ocyiiJ;eCTBnaeTca MHHHaTIDPHMMH naMnoq
KaMH a·aKaiiHBaHHB •. ITepeKIIIOqeHHB "O~HH cqeTqHK Ha 108 " 
IIH60 "2 Ha 10 4 

", a TaK)I(e OCTaHOBKa Ha 3a~aHHYIO ~eKa~y 
IIpOH3BO~BTCB C IIOMOIIJ;LIO cqeTBepeHHOrO KIIaBHWHOrO 11epe
KnroqaTena, paciiOIIO)I(eHHoro ua 3a~HeH 11auena. OcTaHOBKa 
110 BMXO~aM i+ 3 ~eKa~ llpOH3BO~HTCB IIO,BTOpOH IIOIIOBHHe 
cqeTqHKa /BO BKIIIOqeHHH''2 Ha10 4 "/, OCTaHOBKaiiOBMXO· 
~aM. 4 ~eKa,Q ocy~eCTBIIB.eTCB 060HX IIOIIOBHH. Bo BKnroqeHHH 
"1 Ha · .10 S. '' llpOH3BO~HTCB OCTaHOBKa 110 BMXO~aM 5 + 8 
~eKa~. OcTaHOBKa ~ocTHraeTca c. IIOMOIIJ;LID ~OIIOIIHHTenLHMX 
Dt -TpHrrepoB, c6pacLIBaro~Hx cTapT-cTOIIHMH TpHrrep 

B cxeMe yllpaBneHHB. HH~HKan;Ha 11epe11onaeHHB oc~ec.TBna
eTca Cllen;HanLHMMH naMIIOqKaMH L 1 , L 2.ua 11epe~HeH 
11auenH. CxeMa y11paBneuaa HMeeT Bxo~ ~na 3allpeTa.llpo
XO)I(~eHHB HMIIYIILCOB qepe 3 clJopMHpOBa TenH. 060HX UOIIOBHH · 
H BMXO~ 3allpeTa /co · CTapT-CTOIIHOrO TpHrrepa/ ~~~g 
yllpaBneHHB pe)I(HMaMH pa6oTM ~pyrHx llepecqeToK •. Ha 
llepe~HeH llaHeiiH HMeiOTCB TaK)I(e KHOIIKH: "ITycK'~·, "CToii" 
H "C6poc". 

Ha puc. ·2 npHBe~eua npHHIJ;HnHanLHaa cxeMa 6McTporo 
clJopMHpoBa Tena H 11epBOH ~eKa~I:d c ~ewilclJpa TopoM B ~BoHquo-. 
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~ecaTHqHMH Ko~. ITepexo~HHK ypoBHeH NIM- ECL BMnon
HE;lH :Ha,AHO~e Dr , ~nJi .o6ecneqeuHa noBww~uuoro 6wcTpo
~eHcTBiu. Ha HHTerpanLHOH ·· cxeMe Ml co6pauw ~xo~Me 
HOpMaiiLHO OTKpLITMe BOpOTa H CXeMa CYMMHpOBaHHB HM
nynLcoB oi- cHraanoB F( 25) • A( O) • Sl • Ha. HHTerpanLHOH 
CXeMe. M2 BMIIOnHeH TpHrrep ~MHTTa, o60CTPBIOIIJ;HH nepe
na~M Bxo~uoro cHruana, H 6yclJepHMe KacKa~M, ~aroiiJ;He napa

. clJa3HMe CHrHaiiM ~~~g KOIILIJ;eBOH. nepecqeTKH. KOIILIJ;O Ha 5/2/ 
peanH30BaHo ua HIITerpanLHLlX cxeMax M4 + M8. Ka:>K,IJ,aa 
aqeH:Ka cocToHT H3 RS -TpHrrepa, :BeHTHneH ero ycTaHoBKH 
H c6poca /ua puc. ·2noKa3aHo ~JIB nepBoH aqeHKH/. CxeMa 

Puc. 2. llpuHijUnuaAbHaJI cxeMa 6blcmpozo ifiopMupoeameAJI u. nepeoii oeKaObJ c oewu¢pamopoM 6 OBOU'lHO._ oecJimU'lHbJU 
Koo. Ml, M4+M8 - l:JIE383, M2- 1Jl11381, M3- 1JIE384, 
M9+Mll - 1JIE372, M12, M14, MIS- 1JIE553, Ml3, 'M16-
lJIESSJ, TJ+ T9 - KT315, ):(J - KJ{513, ):(2 + 1{7 -
1{104. 

HMeeT IIOTeHIJ;HaiiLHMH pe)I(HM pa60TM /2/, qTo llpH HanHqHH 
TpHrrepa illMHT:ra B IJ;eiiH clJopMHpOBKH o6ec~etiHBaeT OTCyT
CTBHe orpaHHqeHHH Ha clJpoHTM H ~nHTeiiLHOCTH BXO~HMX 
cHrHanoB. Ha HHTerpanLHMX cxeMax M9 + M 11 co6paH D t -

TpHrrep ~eneuHa . ua 2/3/. CHrHanM c6poca no~aroTca ua 
~eKa~y qepe3 ~HO~M .l( 4 + - .l( 7 • ITepexo~HHKH ypoBHeH . 
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ECL - TT JI ,IVI.s: p;eDIHtllpaTopa awnoJIHeHLI ua TpaH3HCTopax 
Tn + T 8 • CaM p;emHclJpaTop /M12 +M16/ 3KBHBaJieHTeH 
onHCaHHOMY B pa6oTe /4/. 

Ha puc. 3 noxa3alia cxeMa tllopMHposaTen.s: BTopoiinono-

1.11(1 
&x.2 
v-

3anJ>E>T 
IECJ.) 

i 2 ' 8 

Puc. 3. lipUHflunuaA&HaJI cxeMa ¢opMupoeameAJI emopoii no
AOBUHbl C'lelfl'IUKa u TTJI-i.'JeKai.'J&I. M1 - 1JIH382, M2, M3-

7474,. M4, MS - 1JIH553, T1, T2 - KT315, ,[(1 - K,£(513. 
. · ' 

· BHHLI C'leT'IHKa H TTJI-p;_exap;w. Ha HHTerpanLHoii cxeMe M1 
peanH30BaHLI BXO.D;HLie BOpOTa H O.D;HOBH6paTOp, paCWHp.S:IOUUIH 
KOpOTKHe BXO.D;HLie CHrHanLI .D;O 50 HCeK. 0.D;HOBH6paTOp 
HMeeT norHKY C npop;neHHeM BLIXO.D;HOrO CHrHana npH C.D;BOeH
HLIX BXO.D;HLIX H~nynLcax 15-I. OH HMeeT cyMMHPYIOUUIH 
BXO.D; TT JI- cHrHanoa c qeTaepToii p;exa.D;LI H HMnynLpOB 
F( 25) • A (1) • Sl • IIepeXO.D;HHK YPOBHeii Ea..-TT JI co6paH Ha 

TpaH3HCTopax T
1 , T 2 CxeMa p;exap;LI .s:an.s:eTc.s: MO.D;HtilHKa~ 

IJ;Heii nop; :meMeHThi H-HE p;exap;w, onHcaHHoii B /6/. 

KpamKue xapaKmepucmuKu c'lelfl'IUKa 

Bxo,nLI 

Bxo.nuoe conpoTHBneuHe 
YpoBHH cHrHanoB 

)J;onyCTHMa.S: · ,nnHTenLHOCTL 
cHrHanoa 

6 

-50 OM. 
- /0 ±,0,1B/ + 

+/-0,8 ± 0,1 B/. 

- nro6a.s:, CBLIWe 
4 HCeK. 

)J;onyCTHMa.s: .zinHTenLHOCTL. 
4lpolnoa ' .. . . ·- nro6a.s:. 
MaxcHManLHa.s: qacToTa cqeTa: 
a/ p;n.s: 1 axop;a · . • . 
6/ p;n.s: 2 axo.na ' 

- 120 Mr11. 
- 10 Mr11. 

MHHHMaJILHO .zionycTHMai· 
,IVIHTenLHOCTL nay3 Me>K.D;y 
CHrHanaMH:. 
a/ no 1 BXO.D;Y 
6/ no 2 BXO.D;Y 

- 4 HCeK, 
-so HceK. 

• · B.&lxoi.'J 3anpe1tla 

YpoBHH CHruanoa - /0± 1 MA/ +I -16±1MA/. 

4>yHKfiUU u. cuzila.il&l KAMAK 

Cy6a.npeca 

F(O)•[ A(O), A{l)] 

F(B}· [ A(O) ;A(J)] 

F(9)' [ _A(O) , A(lJ J_"S 2 

F(lO)• [ A(O) ,A(i) ]• s; 
F( 25). [A(O), A{l)]. S 

F(26) ·A( 0) ot;. Sl 

F(.24) ·A(O) ""Sl 
L 

I 

A< o > -
-A(l)-

1 nonOBHHa C'leT'IHKa • 
2 nonOBHHa C'leT'IHKa. 

'ITeHHe cop;ep)l(liMOro qacTeii 
ctiei'IHKa /no · mHHaM Rl +Rl6 I. 

• '~ .F.• • 

- npoaepxa cHruanoanepenoJIHe-
liH.s:Lr , L 2. 

- c6poc COCTO.S:HHH qacTe:ii C'leT
'IHKa. 

c6poc Dt -TpHrr,epoa nepe
noJIHeHH.s:. 

- ,u;o6aaneuue "1 ~· x op;uoii H3 no
nOBHH C'leT'IHKa. 

- nycK C'leT'IHKa. 
- O_CTaHOBKa C'leT'IHKa. 

- CHrHaJI nepenoJIHeHH.S: ._ O.D;HOH H3 
qacTeii cqeT'IHKa. 

Q - CHrHaJI OTBeTa, no.s:Bn.S:IOUUIHC.S: 
npH nop;aqe KOMaH.D; F(O)H F(8) • 
llpH He06XO.D;HMOCTH 3TOT CHr
HaJI MO)I(eT BLI.D;aBaTLC.S: TOnLKO 
npH OCTaHOBKe C'leT'IHKa. 

---------------------~---------------~ * Mo)I(Ho HcnonL30BaTL TaK)I(e cy6ap;pec A( 1) • 
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X • CHrHaJI .. OTBeTa, . UOJIBnJIIO~HCJI 

Z,C 

. npH no,naqe Jiro6oii · H3 KOMaH.n 
H npH HanH'IHH nHTaHHJI_ ~ 5 B. 

- Ha'lanLHhiH H o6uuiii c6poc. Mo· . 
ryT 6J.ITL conpJI:lKeHhl c nycxoM 

I 
C'leT'IHKa.. . 

- cHrHan 3an,peTa Ha BopoT~ ~op-
MHpOBa Teneii. 

' 
ToKH, noTpe6nJieMhle 6noxoM + 6 B 

- - 6 B 
, -0,8 A. 
' -0,6 .A. 

B 3aKniO'IeHHe aBTOp C'IHTaeT CBOHM ,nonroM Bhlpa3HTL 
6naro,napHOCTL B.H.KaxypHHOii 3a TexHil'lecxyro noMomL. 
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