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1. OJ;Il(EE OIIHCAHHE 

JiJIOKH 2cq-415 H 4cq-416 npe.u;Ha3HaqeHLI ,D;JIJI CYMMB

poBaHHJI H 3anOMHHaHHJI 06Ulero qucJia HMnYJILCOB, nocTynus

WHX Ha BXO,D;. JiJIOKH cqeTquKOB BLinOJIHeHLI B CTaH,u;apTe 

KAMAK /1/. CqeT'IHKB nocTpoeHLI no cxeMe c nocne,u;o

BaTeJILHLIM nepeHOCOM, BCnOJIL3YJOTCJI MBKpocxeMLI TJI3C 

H TT JI C BLICOKOH CTeneHLIO BHTerpa~BH. 

DJIOK 2cq-415 co,u;ep)KBT ,D;Ba ,D;BoBqHLIX cqeTqBKa eM

KOCTLIO 24 pa3pJI,D;a Ka)K,D;LIH, MaKCHMaJILHaJI CKOpOCTL cqe

Ta - 100 MI'11. 
DJIOK 4cq-416 co,u;ep)KBT qeTLipe ,D;BOBqHLIX cqeTqHKa 

eMKOCTLIO 16 pa3pJl,D;OB Ka)K,D;Llii, MaKCHMaJILHaJI CKOPOCTL 

c1:1eTa - 18 MI'11. illHpHHa 6JIOKOB - O,D;HHapHaJI. 

CqeTqHKH JIBJIJIIOTCJI cospeMeHHLIMH pa3pa60TKaMB C 

ycosepweHCTBOBaHHLIMH xapaKTepHCTHKaMH no OTHOWeHHIO 

K paHee pa3pa6oTaHHLIM 6JioKaM 1cq-411, 2C"ll-412 /2/, 
1cq-413, 2cq-414. 

2. OIIHCAHHE J;JIOKA 2cq-415 
2.1. <PyHK'IUOHQ/lbHQJI cxeMa 

cl>yHKIUIOHaJILHaJI cxeMa 6noKa npe,u;cTasneHa Ha puc. 1. 
Ka)K,D;OMY H3 ,D;BOHqHLIX cqeTqHKOB eMKOCTLIO 24 pa3-

pJ1,u;a npucaoeHLI cy6a,u;peca A (O) H A (1) • Bxo,u;Hwe ~enu 

o6oax C'leTqHKOB ynpaBJIJIIOTCJI CJie,D;yIOUlBMH CHrHaJiaMH: 

- 06UlHM BHeWHHM CHrHaJIOM "CTpo6", KOTOPLIH MO)KHO 

OTKJIIO'IHTL C nOMOUlLIO nepeKmoqaTeJIJI Ha nepe.u;Heii 

nauena 6noKa, 
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...,. ....... ,JIOn,cT,,.Alkf'C.;T• 

Puc. 1. tPyHKijUOHQAbHaJI CXeMa 6AOKa 2cq-41 s. 

- 061Ueii KOMaH,noii l , ynpaanJieMoii nepeKmo11a TeneM Ha 
nepe,nHeii naHenu, 

- KOMaH.noii 3anpeTa H pa3peweHBJI c11eTa NA (i) F (24) 
NA(i) F (26) , r.ne A(i) cooTBeTCTByeT cy6a,npecy c11eT· 
'IBKa. CocTOffHBe TpHrrepoB 6noKHPOBaHHJI npoaepJieTCJI 
KOMaH,noii NA( i) F (27) , Kor.na curHan Q = 1 H o6o3Ha· 
qaeT pa3pemeHHOe COCTOJIHBe BXO,na C'leT'IBKa. 

CocTOJIHHe nepaoro Tpurrepa Ka>K,noro H3 c11eT'IHKOB 
BH,D;BUHPYeTCJI C IlOMOIULIO naMnoqeK HaKanilBaHBJI Hane
pe.n;Heii naHenu 6noKa. Ka>K.nLiii c11eT'IHK HMeeT Tpur
rep nepenonHeHHJI, KOTOpLiii JIBnJieTcJI ncTO'IHHKOM curHa· 
na 3anpoca "LAM" Ha WHHY "L ". BLI,na11a cHrHana L ynpaa
nJieTCJI C IlOMOIULIO TPBrrepa MaCKHPOBKH L ' ynpaBnJie • 
Moro KOMaH,naMB NA ( 2) F (24) B NA ( 2) F (26) . 

CocTOJIHHe Tpurrepoa nepenonHeHBJI c11eT'IHKOB npo
aepJieTcJI KOMaH,D;OH NA ( i) F (8) , ,D;nJI KOTOpoii CHrHan 
oTi3eni Q ... 1 o6o3Ha11aeT npHcyTCTBHe curHana "LAM ''AaH· 
Horo c11eT':IHKa. 
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CocTOJIHHe Tpurrepa MacKHpoBKH "L " npoaepJieTCJI 
KOMaimoii NA (2) F(27), ,nnJI KOTOpoii. CBrHaJI OTBeTa Q,.. 1 
o6o3Ha11aeT pa3pemeHHe BLI,na11H cHrHana Ha WHHY L Ma· 
rHCTpanB KpeiiTa. 

C6poc COCTOJIHHJI C'leT'IHKOB npoHCXO,D;HT B cne.nyroUVIX 
cny11aJix: 
- npH Ha>KaTHB KHOilKH "C6poc" Ha nepe,nHeii naHenu 6noKa, 

npH KOMaH,ne CS2, KOTOpaJI ynpaBnJieTCJI nepeKJUO'laTe· 
neM Ha nepe,nHeii naHenH 6noKa, 

- KoMaH,naMB NA(i) F(2)S2, NA(i)F(9)S2 . 

C6poc Tpurrepoa nepenonHeHHJI opraHH3yeTcJI KOMaH· 
,naMB NA(i) F(2) S2, NA(i) F(lO)S2. 

C noMOIULIO KOMaH,n NA (i) F (0) H NA (i) F (2) HHcl>opMa • 
UBJI, 3anucaHHaJI B C'leT'IHKH, BLI,naeTCJI Ha WHHLI R MarHCT· 
panB KpeiiTa C O,D;HOBpeMeHHOH BLI,na11eii CHrHaJia Q = 1 . 

C IlOMO(ULIO KOMaH,nLI NA ( i) F (25) yBenB'IHBaeTCJI Ha 
e.n;BHBUY co.nep>KBMOe C'leT'IHKa. C11eT'IBKH MoryT pa6oTaTL 
B nocne,noBaTenLHOM coe,nHHeHHH C IlOMOIULIO neJ!eKJUO'la;, 
TenJI Ha nepe.n;Heii naHenH 6noKa; 0603Ha11eHHoro '1 + 2 " 11 
"1 X 2 ,, . 

CTaimapTHLie KOMaH,nLI KAMAK .neWHcl>pupyroTcJI non
HOCTLIO B no,nT_Bep>K,naIOTCJI CHrHanoM "KoMaH,na npBHJITa" 

X ... 1 . ' 

2.2 TeXHU'-leCKUe xapaK111epUC1/IUKU OAOKa 2cq-415 

IlapaMeTpLI BXO,na C'leT'IHKOB: 
- MaKCBMaJILHaJI CKOpOCTL C'leTa 
- axo.n;Hoii curHan cornacoaaHuii 
- BXO,D;HOe conpOTBBJJeHHe 
- MHHBManLHaJI ,nnBTenLHOCTL 

3anycKaIOIUero HMnynLca Ha 
YPOBHe 50~ 
MaKCBManLHLIH KO 3cl><l>HnHeHT 
3anonHeHBJI BXO,D;HLIX HMnynLCOB 

K03cl><l>HnHeHT OTpa>KeHHJI /cl>poHT 
BMilYHLCa 1 HCeK/ 

100 MI'11 
"NIM" 

50 OM 

4 HCeK 

50~ Ha 'laCTOTe 
100 MI'11 

±15~ 
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- MaKCHMaJILHOe BpeM.H HapacTaHH.'1 
H cna.na BXo,nHoro cHrHana 

~.~ 

Bwxo.n BTOporo c11eT11HKa: 
- BLixo,nHoii cHrHan cornacouaHHH 
- BLIXO,nHoe conpOTHBneHHe 

Bwxo.n cTpo6Hpyromero carHa.na: 
- uxo,nHoii carHan cornacoBaHHH 
- uxo,nHoe conpoTHBneHHe 
- OCTanLHLie ,naHHLie aHanorH11HLI 

napaMeTpaM uxo,na c11eTa 
- THn pa3'LeMa 

/ coe,nHHeHHe no 
IlOCTO.HHHOMy 
TOKy/. 

''NIM" 
50 OM 

''NIM,, 

50 QM 

"LEMO" 

Hen onL 3 ye MLI e KOMaH,nLI H cHr Han LI KAM AK: 

- ZS2 

- CS2 
- I 

- NA(i) F(O) 

- NA(i) F(2) 
- NA(i) F(S) 
- NA(i) F(9)S2 

- NA(i)'.,F(lO)S2 

- NA(i) F(24) S2 
- NA(2) F(24)S2 

- NA(i) F(25)S2 

- NA (i) F (26) S 2 

-; - NA(2) F(2~S2 
- NA(i) F(27) ,, 

' - NA (2) F(27) . 

BnoK uw,naeT cne,nyromae curHanw: 
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- CHrHan no,nTBep:>K,neHH.H "KoMaH:na npHH.HTa" X ,.. 1 
Bcex ,nemu4JpoBaHHLIX 4>YHKU:HH, 
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Puc. 2. tPyHKllUOHQAbHQ;, cxeMa 6AOKa 4cq-416. 

. 
- cHrHan OTBeTa•:'Q "- ,nn,i 4>YHKU:HH F(O) , F(2) , F(8) 

F(27). 
ToKH, noTpe6n.HeMLie cxeMoii OT HCT011HHKOB nHTaHH.H: 

- noTpe6neHHe TOKa· c mHHLI+ 6 B, 0,95 A, 
- IlOTpe6neHHe TOKa c WHHLI -6 B,' 0,23 A. 

O6muii au.n 6noKa 2cq-415 noKa3aH Ha puc. 3. 

3. OIIHCAJIHB EJIOKA 4cq-4J6 
3~ 1. tPyHKllUOHaAbHaJI cxeMa 6AoKa 

<l>yHKD;HOHanLHa.H cxeMa 6noKa npe,ncTa:e.neHa Ha puc. 2. 
BnoK co,nep:>KHT 4 ,nBOH11HLIX C11eT11HKa eMKOCTLIO 16 pa3-

p.H,nOB Ka:>K,nLIH. Ka:>K,nOMY H3 C11eT11HKOB npHCBOeHLI cy6a,npe -
ca A (0) , A (1) , A ( 2) , A (3) , npuHa,nne)Kamae perHCTpaM 
nepuoii rpynnLI. 
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Puc. 3. O6UIUU BU0 6AOKa 2Cq-4J5. 

Pe)KHMOM pa60Thl 6noKa ynpaBmllOT 2 perHCTpa BTOpoii 
rpynnw c cy6a,D;pecaMH: 

A (0) - ynpaBmieT BXO,D;aMH cqeTqHKOB, 
A (1) - ynpaamieT BLI,D;aqe:ii CHrHanoa "L ". 

Bxo.D;HLie nenH acex cqeTqHKOB ynpaans10Tcs cne,D;y10-
1UHMH CHrHanaMH: 

- o6(UHM BHelllllHM CHrHanoM "CTpo6", KOTOPLIH MO)KHO 
OTKn10qaTL C IlOMO(ULIO nepeKnIOqaTens Ha nepe,D;Heii 
naHenH 6noKa, 

- o6ineii KOMaH,D;o:ii "I ", 
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COCTOSHHeM ynpaBnSI01Uero perHCTpa, B KOTOphlii HH<iiop
MaUHS 3aHOCHTCS KOMaH,D;OH NA(0)F(17), npoaepseTCS 
KOMaH,D;oe: NA (0) F (1) ,. 

Ka)K,Il;LIH H3 cqeTqHKOB HMeeT TpHrrep nepenonueHHS, 
KOTOphlii sanseTCS Hc-roqHHKOM CHrHana 3anpoca , "LAM,, 
Bw,D;aqa CHrHana 3anpoca "L,, ynpaanseTcs perHcTpoM Ma
CKHPOBaHHs';L ~-B KOTOpblii HH<iiopMaUHS 3aHOCHTCS KOMaH,D;OH 
NA (i) F(17) • CocTOSHHe perH<;Tpa MaCKHPOBaHHS "L" npo
aepseTCS KOMaH.D;oii NA (1) F (1). 

CoCTOSHHe TpHrrepOB nepenonueHHS cqeTqHKOBnpoae
pseTCS KoMaH.D;oii NA(1i) F (8), ,D;ns KOTopoii cHrHan OTBeTa 
Q = 1 o6o3HaqaeT npHcyTCTBHe cHrHana "LAM" ,D;aHHoro 
cqeTqHKa. 

C6poc COCTOSHHS cqeTqHKOB npOHCXO,Il;HT a cne,D;YJOIUHX 
cnyqasx: 
- npH KOMaH,D;e ZS2 ; 
- npH KOMaH,D;e CS 2 , . KOTopas ynpaanseTcs nepeKn10qa TeneM 

Ha nepe,IJ;Heii naHenH 6noKa, 
- npH Ha)KaTHH KHOilKH "C6poc", 

KOMaH,D;aMH NA (i ) F (2) S2 , NA (i) F (9) S 2• 

C6poc TpHrrepoa nepenonHeHHS npoHCXO.D;HT O,D;HOBpe
MeHHO co c6pOCOM COCTOSHHS cqeTqHKa H no KOMaH,D;e 
NA ( i) F (10) S2 • C noMOIULIO KOMaH,D; NA (i) F (0) H NA (i) F (2 ) 
co,n:ep)KaHHe O,D;Horo H3 cqeTqHKOB Bbl,D;aeTCS Ha WHHLI 
R MarHCTpanH Kp~iiTa C O,Il;HOBpeMeHHOH Bbl,D;aqee: CHrHa

na Q = 1. 
C IlOMOIULIO KOMaH,D;hl NA(i) F(25) yaenHqHaaeTCS Ha 

e,D;HHHUY CO,D;ep)KHMOe cqeTqHKa. C11eTqHKH MoryT pa6oTaTL 
B IlOCne,D;OBaTenLHOM COe,D;HHeHHH IlO ,D;Ba: 1+2 H 3 +4. 

PerHCTPLI ynpaaneHHS c6paCLIBalOTCS KOMaH,D;aMH ZS2 ' 
CS 2 H BpyqHylO OT Ha)KaTHS KHOilKH "C6poc" Ha nepe,D;Heii 

naHenH 6noKa. 
CTaH,D;apTHLie KOMaH,D;LI KAMAK ,D;eWH<lipHpy10Tcs non

HOCTLIO H IlO,Il;TBep)K,Il;alOTCS CHrHanoM "KoMaH,D;a npHHSTa" 
X .. 1. 

3.2. TexHu11ecKue xapaKmepucmuKu 6AoKa 4Cq-4J6 

Bxo.D; cqeTquKoa 1 + 4: 
- MQKCUMQAbHQJI CK0p0C1Jlb C'lema 
- BXO,D;Hoii cHrHan - cornacoaaHHLiii 

18 MI'11 
"NIM" 
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- BXO,!UIOe conpOTHBneHHe 50 OM 
- MHHHMaHLHaJI .I(nHTenLHOCTL . 

3anycKaIOUlero HMnyni.ca Ha ypoaHe 
so~ 15 HCeK 

- MaKCHManLHOe BpeMJI HapacTaHHJI 
cna;zi;a H cna.zta BXO.ztHoro CHrHana 

/ coe,!UIHeHHe no 
IlOCTOJIHHOMy 

TOKy/ 
K03c;W>HIUleHT OTpa)KeHHJI /cl>poHT 
HMnyn:i.ca 1 HCeK/ 

Bxo.zt CTpo6HPYIOUlero cHr~ana: 
- BXO.ztHoii cHrHan - cornacoaaHHLiii 
- BXO.I(HOe conpOTHBneHHe 
- OCTanLHLie napaMeTpLI -

COOTBeTCTBeHHO BXO,I(aM 
1 + 4 C'leT'IHKa. 

±15~ 

"NIM" 
50 OM 

BLIXO,I(LI BToporo, 11eTBepToro C'leT'IHKOB pa3MeUleHLI Ha 
3a.I(Heii naHenH 6noKa. 
- BLIXO,I(HOH CHrHan - cornacoBaHHLIH 
- BLIXO.I(HOe conpOTHBneHHe 
• THil pa3"LeMa 

"NIM" 
50 OM 
"LEMO" 

Hcnoni.3yeMLie KOMaH.ztLI H cHrHanLI KAMAK: 

- zs2 , CS 2, I , 

- NA(i) F(O) , '1 
- NA(O) F(l), ) 

- NA(l) F(l); ~ .1 
- NA(i) F(2), _) C) 

- NA ( i) F (8) , 

- NA(i) F(9)S2 

- NA(i) F(IO)S2 

- NA(O) F(17) S1 

- NA(i) F(25) S2 , 

:SnoK BLI.ztaeT cne.ztYIOlllHe cHrHanLI: 

- cHrHan IlO;IJ;TBep)K,I(eHHJI "KoMaH.zta npHHJITa" 

Bcex ,I(ellIHcl>PHPOBaHHLIX cl>YHKIJ;Hii, 
- cHrHan OTBeTa "Q ".,. I .ztnJI cl>YHKIJ;Hii. 
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Puc. 4. 06111ur1 sue) 6AoKa 4Cq-4J6. 

TOKH, IlOTpe6nJieMLie cxeMoii OT HCTO'IHHKOB IlHTaHHJI: 
+ 6 B - 1,0 A ,,; 
- 6 B - 0,8 A. 

B 3aKnIO'leHHe aBTOPLI C'IHTaIOT CBOHM npHJITHLIM .zton
roM BWpa3HTL 6naro.ztapHOCTL H.cl>.KonnaKOBY 3a IlOCTa
HOBKY 3a,I(a'IH, E.B.lJepHLIX - 3a none3HLie COBeTLI H 06-
CY)K,I(eHHJI so apeMJI pa3pa6oTKH 6noxa, M. TYIUHHCKoii H 
,D;.XMeneBCKOii, pa3pa60TaBD1HM ne11aTHL1e nnaTLI 6noKOB. 
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