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6opeHKO B.<I>. 1,1 AP· Pl3 - 12334 

CHCTeMa 6blCTPOAeHCTBYIOll\"1X 6110KOB C pacw1,1peHHblMH 
<l>YHK4HOHaJlbHblMf,1 B03MOmHOCTRMH 

On1,1caHa YHH<l>H4HPOBaHHaR CHCTeMa 6110KOB RAepHOH 3JleKTpOHHKH, 
npeAHa3Ha4eHHaR, B OCHOBHOM, AJlR pa60Tbl c CHrHaJlaMH OT C4"1HTf,1JlJ1R-
4"10HHblX f,1 4epeHKOBCKHX AeTeKTOpoB. B COCTaB CHCTeMbl BXOART 6JlOKH 
npeABap1,1TeJ1bHOH o6pa6oTKH HH<!>OpMa41,11,1 c AeTeKTOPOB, JlOrH4eCKHe, 
<l>YHK4HOHaJlbHble H 6JlOKH cne41,1a11bHOro Ha3Ha4eHHR. 6blCTPOAeHCTBHe 
6110KOB, B 3aBHCHMOCTH OT Ha3Ha4eHHR, COCTaBJlReT /90-50/ Mf4. 

Pa6oTa BbJnOJlHeHa B Jla6opaTOPHH RAePHblX npo611eM 011.Al1. 

Coo6meaue 061,e.nuaeaHoro HHCTnTyTa Su:tepHbIX uccne.nosaHnll, Ily6aa 1979 

Borejko V.F. et al. 

Fast Unit System with Extended Functional 
Possibility 

Pl3 - 12334 

l, -
A unified nuclear electronic unit system for scintillation 

and Cerenkov counters is described. It consists.of units.for pre
liminary data processing from counters, logic units and special unit~. 
Frequency response ·of these units is (90-50) MHz depending upon 
their purpose. · 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

@ 1979 O6'l>eJ1HHeHHblil HHCTHryT Sll1eJ?HblJC accne110BBHHil ,ay6HB 

l 
i 

I 
\ 

1_fe11b AaHHOH pa60Tbl - AaTb 3Kcnep"1MeHTaTopaM ClKaTylO 
"1H¢OpMa4"110 O C"1CTeMe QblCTPOAeHCTBYIO~f,1X 3JleKTPOHHblX 6110KOB 
Ha "1HTerpa11bHblX cxeMax I 1,21. 

6110K"1 npeAHa3Ha4eHbl AilR per"1CTpa41,11,1 BpeMeHHOH "1H¢op
Ma41,11,1 OT C4"1HT"1JlJlR4"10HHblX, 4epeHKOBCK"1X "1 APYr"1X AeTeKTOPOB 
4aCT"14, On1,1cwsaeMaR C"1CTeMa no CB0"1M MexaH"14eCKf,1M "1 3JleKT
P"14eCK"1M napaMeTpaM nOJlHOCTblO COBMeCT"1Ma C C"1CTeMOH 6110KOB 
HaHoceKYHAHoA 11or1,1K1,1131 , paapa6oTaHHoR s ~Rn OHRH K 1972 r. 

6011bW"1HCTBo 6110Kos Bb1no11HeHo s cTaHAapTe 11 B"1WHR 11 

c paaMepaM1,1 nepeAHeH naHe111,1 80x158 MM 2 1,1111,1 160x158 MM 2 • 

B 6110Kax "1CnOJlb3yeTCR HanpRlKeH"1e n1,1TaH"1R +12B /6c/, -12B 
/7c/, +6B /4c/, -6B /Sc/, 41,1¢pb1 1,1 6yKBb1 s cKo6Kax oaHa-
4alOT HOMepa KOHTaKTOB pa3beMa Pn3-30, 4epe3 KOTOpblH nOABO
A"1TCR HanpRlKeH"1e. 06~1,1A npoBOA nOABOA"1TCR K KOHTaKTaM 
la, b , c . 

Bee 6JlOK"1 C"1CTeMbl, C HeKOTOpblM np0"13BOJlOM, MOlKHO pa3-
AeJ1"1Tb Ha c11eAY10~1,1e~pynnw: 

1. 6110KJ,1 AilR npeABapHTeJlbHOH o6pa6oTK"1 "1H¢opMa41,11,1 
C AeTeKTOPOB. 

ll. nor1,14ecK1,1e 6110K"1. 
III. <l>yHK4"10HaJlbHble 6110K"1. 
IV. 6110K1,1 cne41,1a11bHoro Ha3Ha4eH"1R. 
K nepsoA rpynne 6110KOB OTHOCRTCR ¢opM1,1posaTeJ1"1 057, 

059 1,1 A"1CKP"1M"1HaTop AJ1"1TeJlbHOCT"1 063. 
Ko BTopoA rpynne - cxeMa cosnaAeH"1R co 11 cTpo6oM11 050, 

cosnaAeH"1R 052 1,1 074, Mamop"1TapHaR cxeMa cosnaAeH"1~ 060, 
CMeC"1TeJ1"1 053 f,1 056, pa3BeTB"1TeJlb 055. 

K <l>YHK4"10HaJlbHblM ·6110KaM OTHOCRTCR cxeMbl KpaTHblX cofb1-
T"1H OSL, oT6opa nap 154, OA"1H04Hwe co6wT"1R 058, OAH001,1fpa
Topw 064 1,1 164, OCTaHOBK"1 073. 

4eTBepTaR rpynna COCT0"1T f,13 6110KOB 3aAePlKK"1 068, npe-
06pa3osaTeJ1R speMR-41,1¢pa 062, reHepaTopa 066, A"1CKP"1M"1HaTopa 
4aCTOTbl 069, np~o6pa3oBaTeJlR TOK-4aCTOTa 072. 

Ha 1 RHBapR 1979 roAa "13rOTOBJleHo, HaCTpOeHO f,1 nepe
AaHO B 3K.cn11yaTa4"1IO OKOJlO 600 6110KOB. ,[la11ee np"1BOARTCR 
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npHH4HnHanbHWe cxeMW c KpaTKHM nDRCHeHHeM HX pa6oTW, OCHOB
HWe xapaKTepHCTHKH H BHe~HHH BHA nepeAHHX naHeneH. 

•oPMHPOBATEnb 057 141 

6noK npeAHasHa4eH AnR npeo6paso
saHHR CHrHanoB C .OTOYMHOmHTenR 
s norH4eCKHe cHrHanw. 
4Hcno BXOAOB - 1. 
4Hcno BWXOAOB - 2. 
nopor cpafaTwBaHHR npH ~poHTe 
BXOAHDro CHrHana 2 HC - 25 MB. 
npeAenbHO ADnyCTHMaR 
aMnnHTYAa - 10 B. 
CTaoHnbHOCTb nopora 
cpa6aTwsaHHR - 0,1%/C~ 
MaKCHManbHaR 4aCTOTa 
BXOAHDro CHrHana ~ 100 Mr4. 
,llnHTenbHOCTb BblXOAHblX CHrHanos 
B pemHMe ¢DPMHPOBKH /nonomeHHe 
TYM6nepa K pas'beMy "¢opMHpOBKH 11

/ -

5 HC + 4 T 3 KacenR. 
.llnHTenbHOCTb BblXOAHblX CH r

Hanos s pemHMe TpHrrepa WMHTTa 
/nonomeHHe TyM6nepa K pas'beMy 
11

BXOA 11
/ paBHa AnHTenbHOCTH 

BXDAHDro CHrHana Ha ypoBHe nopo
ra, HO He KOpo4e 5 HC. 

.POHT H cnaA BWXOAHWX CHrHanos < 2,5 HC. 
3aAepmKa BWXOAHWX CHrHanos OTHOCHTenbHO BXOAHWX - 20 HC. 
B DAHOM 6noKe 4 cxeMbl. 
nHTaHHe - 6B/1A. 

Ha pHc. 1 npeACTasneHa npHH4HnHanbHaR cxeMa 6noKa ¢op
MHposaTenR. Ha MHKpocxeMe Ml BbinonHeH nepeXOA c ypoBHR NIM 
Ha ypoBeHb 3Cn. M2 - ycHnHTenb' noporDBbli:1 3neMeHT' npeA
CTaBnR~~HH co6oH TPHrrep WMHTTa; co6paH Ha TYHHenbHOM AHOAe 
H 1/4 M3. 

,nPH pa6oTe s pemHMe ¢DPMHPOBKH CHrHan c TpHrrepa 
WMHTTa yKopa4HBaeTCR C noMO~b~ 4eno4KH 1/4 M3 H 1/2 M4 
H nocTynaeT Ha KacKaA ¢opMHPOBaHHR AnHTenbHOCTH' BblnOnHeHHblH 
Ha T,ll H 1 / 4 M3. <l>opMHPOBKa ocy~eCTBnReTCR KOpOTK03aMKHYTblM . 
50-oMHblM Ka6eneM . .l\HDAbl r,ll 508 H KD 503 cnymaT AnR cornaco- . 
BaHHR YPOBHe0 MHKpocxeM. npH pa6oTe B pemHMe TpHrrepa WMHT-
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ya CHrHan C 1/4 M3 nocTynaeT 4epe3 1/2 M4 Ha BWXOAHWe KaCKa
AW- Ha M6, TpaH3HCTOpe H naMn04Ke HaKanHBaHHR co6paHa cxeMa 
HHAHKa4HH pa6oTW. 

<l>OPMHPOBATEnb 059 141 

6noK npeAHa3Ha4eH AnR npeo6paso
saHHR CHrHanos C AeTeKTOpOB B no
rH4eCKHe cHrHanw. 

4Hcno BXOAOB - 1. 
4Hcno BWXOAOB - 2. 
nopor cpa6aTwBaHHR npH AnH

TenbHOCTH BXOAHOrO cHrHana 4 HC -
2 MB. 

,l\Hana30H perynHpOBKH senH4HHW 
nopora - 25. 

HecTa6HnbHOCTb nopora cpa6a-
Tb1BaHHR - 1 %/C 0

, 

,llnHTenbHOCTb BblXOAHOrO CHrHana 
6e3 ¢opMHPOBKH pasHa AnHTenb
HOCTH BXOAHoro, HO He MeHee 
5 HC, 

- c ¢opMHpOBKOi1 - 15 HC +4r 3 Ka6enR. 
MaKCHManbHaR 4aCTOTa 

- 6e3 ¢opMHPOBKH - 90 Mr4, 
- c ¢opMHpOBKOH - 50 Mr4. 

3aAepmKa BWXOAHOrO CHrHana 
OTHOCHTenbHO BXOAHOro - 20 HC. 

B OAHOM 6noKe ABa <!>opMHPOBaTenR. 
nHTaHHe - -6B/0,6 A, +6B/0,2 A. 

Ha £HC. 2 npeACTasneHa npHH4HnHanbHaR cxeMa ¢opMHposa
TenR. 

,l\nR o6ecne4eHHR HQpManbHOH pa6oTW ycHnHTenR, co6paHHoro 
Ha MHKpocxeMe 1 3, npH HyneBOM noTeH4Hane Ha BXOAe ¢opMHpo
BaTenR, nHTaHHe 1 3 ''noAHRTD1

' Ha + 1 , 2 B. Ha AH¢¢epeH4HanbHOH 
nape Ha ypaH3HCTopax KT 347 swnonHeH nepexoA Ha yposeHb 3Cn. 
TyHHenbHblH AHDA AH 201A H 3neMeHT 23-6 · - TpHrrep WMHTTa. 

npH pa6oTe s pemHMe ¢opMHpOBKH CHrHan c 23-6 yKopa-
4HBaeTCR 3ne~e~TaMH 33-8 H 43-13 H noAaeTCR Ha ¢opMHposaTenb 
AnHTenbHOCTH 5 , COCTOR~HH H3 .TYHHenbHOro AHOAa AH 201A, 
53-1, 23-8, 23-13. <l>opMHPOBKa ocy~eCTBnReTCR pa30MKHYTWM 
50-oMHblM Ka6eneM. 

npH pa6oTe 6es ¢opMHpoBKH cHrHan c 23-6 4epes cxeMY 
53-12 noAaeTCR Ha BWXOAHWe KacKaAW-
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Ha 3neMeHTax 33-1' 33-6, TpaH3HCTOpe Mn 41 H naMn04Ke 
HaKan11saHHR co6paHa cxeMa HHAHKa41111 pa6oTw 6noKa. 

AHCKPHMHHATOP AnHTEnbHOCTH 063161 

6noK npeAHa3Ha4eH AflR OT6o
pa HMnynbCOB, AnHTenbHOCTb Ko
TOpblX Ha YPOBHe nopora 6onbllle 
HnH MeHbllle 3aAaHHOA /3TanoHHOA/. 

411cno BXOAOB - 1. 
411cno BblXOAOB KOHTponR - 1 . 
411cno BblXOAOB T > To - 2. 
411cno BblXOAOB T< To - 2. 
3TanOHHaR AflHTenbHOCTb nnas-

HO H3MeHReTCR noTeHQHOMeTpOM 
Ha nepeAHeA naHenH OT 20 AO 
100 HC 11 rpy6o - TyM6nepoM 
B 10 pa3. 

nopor AHCKpHMHHa41111 no aMnn11-
TyAe H3MeHReTCR noTeH4HOMeTpOM 
11nopor11 OT20 AO 100 MB. 

B 6noKe· npeAYCMOTpeHa B03-
MOlKHOCTb AH¢¢epeH4HpOBaHHR BXOA
Horo c11rHana. nocTORHHaR spe
MeHH AH¢¢epeH411posaHHR H3MeHR
eTCR cKa4Koo6pa3Ho nepeKnID4aTe-
neM OT 20 HC AO 2,5 MKC. 

AnHTenbHOCTb BWXOAHWX CHrH~nos ¢opMHpyeTCR pa30MKHYTWM 
Ka6eneM H pasHa 15 He+ 4 r 3 Ka6enR. 

TeMnepaTypHaR HeCTa6HnbHOCTb noporos AHCKpHMHHa4HH no 
TeMnepaType 11 AflHTenbHOCTH - 0,1%/C~ 

n11TaH11e - -6 B/0,6 A, +6 B/0,1 A. 
np11H4Hn11anbHaR cxeMa AHCKPHMHHaTopa AnHTenbHOCTH npeA

CTaBneHa Ha pHC. 3. -
HAeR pa60Tbl cxeMb/ 71 3aKnID4aeTCR B 3aPRAe KOHAeHCaTopa 

noCTORHHblM TOKOM B Te4eHHe AflHTenbHOCTH BXOAHoro CHrHana. 
3aTeM BWAenReTCR 3aAHHA ¢POHT BXOAHOrO CHrHana. 3TanoHHWM 
speMeHeM To • C KOTOPblM cpaBHHBaIDTCR AflHTenbHOCTH BXOA
HWX CHrHanos, RBnReTCR HHTepsan, B Te4eHHe KOTOporo 
HanpRlKeHHe Ha HHTerp11pyID~eM KOHAeHCaTope HapacTaeT AO YPOBHR 
nopora cpa6aTWBaHHR TpHrrepa" WMHTTa. EcnH TpHrrep WMHTTa 
He cpa6aTblBaeT, nORBnReTCR CHrHan T < To , ecnH cpa6aTblB~eT, 
To T > T 0 • 
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Ha3Ha4eHHe 3neMeHTOB np11H411n11anbHoA cxeMW cneAYID~ee: 
MHKpocxeMa Ml, TpaH3HCTOPW T14 , T 15 H TYHHenbHWA AHOA 
A

3 
- Tp11rrep WMHTTa c yc11n11TeneM, ¢opM11posaTenb BXOAHoro 

c11rHana. 
Ha MHKpocxeMe 2M H 3M1, 3M2 ocy~ecTsnReTCR AH¢¢epeH411-

posaH11e BXOAHOro CHrHana. 4M1 H 5M2 yKopa4HBaIDT CHrHan AO 
10 HC. 4epe3 5M3 ocy~eCTBnReTCR 3apRA KOHAeHCaTopa C • 
3M3 - TpHrrep WMHTTa. Ha TpaHSHCTOpe ~ swnonHeH reHepaTOP 
TOKa, 3M4 - KOMnapaTOP sepxHero ypoBHR. R-S TpHrrep Ha 
4M2, 6M2 ocy~ecTBnReT ynpasneHHe cxeMaMH cosnaAeHHA 7M1 
H aHTHCOsnaAeHHA 7M2. 

CxeMbl <!JOPMHPOBKH AflHTeflbl!tOCTH BblXOAHblX CHrHanos aHa
norH4Hbl 3THM me 3neMeHTaM ¢opl\lHpOBaTenR 059. KalKAblH H'3 

. KaHanos /T < To H T > To / cH~6meH HHAHBHAyanbHoA cxeMoi:1 
HHAHKa4HH. 

CTP06HPYEMblE COBnAAEHHfl 050
151 

CTp05UPYEMbrE: COBnAJl. 

BblXOJlbl 
0 

8XO.ilbl 
o CTP06. 

~ SKA. ·(@) 
.6 1 

6noK pa6oTaeT OT norH4ecKHX 
cHrHanos. npeAHa3Ha4eH AnR pe
rHcTpa411H cHrHanos, noKaHanbHO 
cosnaswHx no speMeHH c cHrHanoM 
11CTpo611

• 

4Hcno KaHam:is - 4. 
4Hcno BXOAOB 11CTpo611 

- 1. 
4Hcno BblXOAOB KalKAOro KaHa-

na - 2. (®)1~ ·@ 

~2(®) 
2 

@) 
Pa3pewaID~ee speMR onpeAenReTCR 

AnHTenbHOCTbID BXOAHblX CHrHanoB. 

~3~ 

~4~_ 

0 0 

050 
-68 45lHA 

3 

~ 
4 

~ 

AnHTenbHOCTb BblXOAHblX CHrHanos 
paBHa speMeHH nepeKpWTHR BXOAHO
ro H 11 CTpo611 cHrHanos, HO He 
MeHee 5 HC. 

-6blCTPOAeHCTBHe 6noKa no BblXO-
AY He MeHee 90 Mr4. 

3aAeplKK~ BWXOAHOrO CHrHana 
oTHOCHTenbHO BXOAHOro - 15 He. 

nHTaHHe - 6 B/450 MA. 
np11H4HnHanbHaR cxeMa 6noKa 

CTpo6HpyeMblX cosnaAeHHH npeA
CTasneHa Ha £HC. 4. 

6noK COCTOHT H3 4-x HAeHTH4HWX KaHanos H KaHana 
CTpo6. BXOAHWe 3MHTTepHwe noBTOPHTenH cornacyIDT ypoBHH sxo
AOB 14 sen M14KPOCXeM. CosnaAeHHR CHrHana 11 CTpo611 C Cl.ffHanaMH 
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Ka>KAOro H3 KaHanoe Bb1AeJ1RIOTCR 3J1eMeHTOM 1. TA H 3neMeHT 2 -
aneMeHT OT6oifci coenaAeHHA. 3m!MeHT 3 3aAaeT noCTORHHblA ypo
BeHb 1,6 B. 3:neMeHTbl 4,5 H TOl<OBble KJ1I04H Ha TpaH3HCTopax -
¢oPMHpoBaTeJ1H YPOBHeA BblXOAHblX CHrHanoe. 3neMeHT 6 - cyMMa
Top. Ha 3J1eMeHTax 7,8, AHOAe, TpaH3HCTOpe H naMn04Ke HaKa
~HBaHHR BblnOnHeHa BH3yanbHaR HHAHKa4HR pa60Tbl 6110Ka. HHAH
Ka4HR cpa6aT1;,1BaeT npH noRBJleHIU,1 CHrHana Ha J1I060M H3 BblXOAOB 
cxeMbl. nepeK11104aTe11b n ocy~e¢TB11ReT. OTKJ1104eHHe KaHana 
11CTpo611

, npH 3TOM 6110K MO>KeT f>blTb HCnOJ1b30BaH B Ka4eCTBe 
C4eTBepeHHOro pa3BeTBHTeJ1R Ha ABa BblXOAa. 

COBnAAEHH~ 052 151 

6110K pa6oTaeT OT J10rH4eCKHX CH~
Hanoe. 

PeaJ1H3yeT CJleAYIO~He J10rH4eCKHe 
¢YHK4HH: 

Bb1XOAbl 1-4 - X1= 1 • 2• 3• ~ , 
Bb1XOAbl 5-8 - X2 =5 •6 • 7 • 8, _ 
Bb1XOAbl 1-8 -X3=1•2•3•4•5•6•7•8. 
BXOAHble KaHam, MoryT 6b1Tb oT-

KJ1I04eHbl TyM611epaMH 6e3 OTCOeAHHeHHR 
BXOAHblX Ka6eneA; 

Pa3peweHHe cxeMbl onpeAenReTCR 
AJ1HTeJ1bHOCTblQ BXOAHblX CHrHaJlOB. 

AnHTeJlbHOCTb BblXOAHblX CHrHanoe 
npH BKJ1I04eHHblX TyM6nepax ·Ha 3aAHeA 
naHenH AnR BblXOAa 1-8 paBHa 20 HC, 
a AJ1R BblXOAOB 1-4 H 5-8 3aAaeTCR 
pa30MKHYTb1M Ka6e11eM, nOAKnl04aeMblM 
K pas1>eMaM 11<1>0PM 11

, H paeHa 
16 HC +4 TS Ka6. 

A11HTeJ1bHOCTb BblXOAHblX CHrHaJlOB 
Ha BblXOAaX npH OTKJ1I04eHHblX TYM6ne
pax paeHa BpeMeHH nepeKpblTHR BXOA
HblX CHrHanoB,HO He Kopo4e 5 HC. 

6blCTPOAeACTBHe no BblXOAY c <l>OPMHPOBKOA - He MeHee 
50 Mr4' 6e3 ¢opMHpOBKH - He MeHee 90 Mr4. 3aAeP>KKa BblXOAHOro 
CHrHana OTHOCHTeJlbHO BXOAHOro - 25 HC. 

nwTaHHe - 6 B/1,2 A. 
npwH4wnwanbHaR cxeMa 6noKa cosnaAeHHA npeACTasneHa 

Ha PHC. 5. 0Ha COCTOHT H3 ABYX HAeHTH4HblX KaHa110B' peanH3ylQ
~HX norH4eCKHe <l>YHK4HH 1.2:3.q H 5-6-7-8. KpoMe Toro, Ha
nH4He CBR3H Me>KAY npRMblMH BblXOAaMH 3neMeHTOB 11 H 12 /npOBOA-

8 

Hoe 11 W1
/ no3BOnReT peaJ1H30BaTb J10rH4eCKylO ¢yHK4HIO 

1 • 2· 3 .4. 5 ·6 • 7 .a: Ha3Ha4eHHe 3neMeHTOB npHH4HnHanbHOH cxeMbl 
CJleAYIO~ee: BXOAHble 3MHTTepHble noBTOPHTeJlH cor11acy10T ypoBHH 
BXOAOB H 3CJl-MHKpocxeM; 3neMeHTbl 2-9. - cxeMbl ynpae11eHHR 
KaHaJlaMH, npH4eM HanH4He HHBepcHoro BblXOAa B 3neMeHTax 
5 11 6 npespa~aeT ICOOTBeTCTBYIO~l1e Ka Ham, B KaHanbl aHTl1COBnaAe
Hl1A. 311eMeHTbl 11 11 12 BblAeJ1RIOT cosnaAeHHR; TA 1 , TA2, TA3 H 16 , 
17, 18 - 3J1eMeHTbl oT6opa cosnaAeHHA. 

<l>opM11posaTen11 AJ1HTeJ1bHOCTl1 /<l>A/ BblXOAHOro CHrHa11a 
OA11HaKOBbl AnR scex KaHaJlOB /Ha np11H411nwanbHOA cxeMe 11306pa
>KeH OAHH KaHan, cocTOR~HA 113 TA14 H 3J1eMeHTOB 20, 22, 23, 25/. 
311eMeHT 19 yKopa411BaeT c11rHa11, sanycKalO~HA <l>A. Ha1111411e 
3neMeHTa 24 11 nepeK11104aTe11R n9 nossonReT H3MeHRTb pe>K11M pafiOTbl 
<l>A. B nono>KeH11H 11<l>OPM11 AnHTeJlbHOCTb BblXOAHOro cHrHa11a pasHa 
16 HC +4r 3 Ka6., B APYrOM nono>KeHHH n9 BblXOAHOH CHrHan_ pa
BeH BpeMeHl1 nepeKpblTl1R BXOAHblX, HO He MeHee 5 HC. Ka>KAblH 
KaHan cxeMbl HMeeT B113yaJ1bHYIO l1HAl1Ka41110 pa60Tbl. 3neMeHTbl 
1 11 10 saAalOT yposeHb 1,2 B; 13 H 15 - 1,6 B; 14 11 21 -
0,8 B. nepeKnl04aTeJ111 n1-n8 ocy~eCTBnRIOT BKnl04eHHe COOTBeT
CTBYIO~HX KaHanoB. 

MAY.<OPHTAPHblE COBnAAEHH~ 060 
181 
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6noK pa6oTaeT OT norH4eCKHX CHrHanoB H npeAHa3Hd4~H 

~.A perHCTpa4HH cosnaBUJHX CHrHanos, KOnH4eCTBO KOTOpbJX 
KaK 6onbUJe 3aAaHHoro, TaK H ne>Kalllee B 3aAaHHOM 110KHe11 • 

4Hcno BXOAOB cosnaAeHHH - 15. 
4Hcno BXOAOB 11CTpo6" - 1. 
4Hcno BXOAOB aHTHCosnaAeHHH - 1. 
KpaTHOCTb cosnaAeHHA n - l-:-5 H3 15. 
BenH4HHa 110KHa 1 

I KpaTHOCTeA - 1 75. 
PaapewaJOUlee BpeM.A onpeAefl.AeTC.A AnHTenbHOCTblO BXOAHblX 

cHrHanos. 
4Hcno BblXOAOB npH n> (175) - 3. 
4Hcno BblXOAOB npH n:;; (175)- 3. 
.llnHTenbHOCTb BblXOAHblX CHrHanos - 16 Hc+4r3Ka6. 
6WCTPOAeHcT~He - 50 Mr4. 
3aAeP>KKa BWXOAHoro CHrHana OTHOCHTenbHO BXOAHOro -

36 He'+ AnHT. BXOAHOro CHrHana. 
nHTaHHe - -6 B/1, 1 A, +6 B/0,5 A. 
npHH4HnHanbHa.A CXeMa 6noKa npHBeAeHa Ha PHC. 6. 
nHHeAHwA CYMMaiop swnonHeH Ha 15 TOKOBWX Knl04ax, 

npeACTaBn.AIOUlHX co6oA KOM61,1Ha4HIO norH4eCKoro 3neMeHTa 11 11rn-1 11 

/1Ml-4M8/ H AHOAa /,lll-.Ql5/, TpaH3HCTOpa Tl. 
B HCXOAHOM COCTO.AHHH TOK peaHCTOpa Rl Te4eT 4epe3 

TpaH3HCTOp T 1 ' T. K. Bee AHOAbl .a 1 7.a 15 3a'KpblTbl 3MHTTepHblMH 
Hanp.A>KeHH.AMH COOTBeTCTBYIOlllHX 3neMeHTOB 11 11n11 11 • /,lln.A cornaco
BaHH.A YPOBHeA BXOAOB B 3Cn MHKpocxeM nHiaHHe BXOAHWX 3ne
MeHTOB 

11
11n11

11 
noAH.ATo Ha +1,2 B/. C npHXOAOM Ha nJ06oA H3 

BXOAOB /HanpHMep, Bxl / norH4eCKoro"cHrHana OTKpwsaeTC.A 
AHOA /,lll/ H 4acTb ToKa, 3a~asaeMoro Pe3HCTOPOM Rl, noTe4eT 
4epea AHOA. BenH4HHa 11 CTyneHbKH 11 TOKa An.A OAHOro BXOAa 
sw6paHa pasHoA 5 MA. 

·KoMnapaTopw 151 HH>KHero H sepxHero yposHeA swnonHeHw 
· Ha 3neMeHTax 5MB, 5M 13, 5M6, T.yHHenbHOM AHOAe .lll 7 H 6MB, 
6Ml3, 6M6 H TYHHenbHOM AHOAe A18, COOTBeTCTBeHHo. YpoBHH 
noporos cpa6aTwsaHH.A KOMnapaTopos ycTaHasnHsaJOTC.A nepeKnJ0-
4aTen.AMH n1 H n2. Ha 3neMeHTax 7Ml H 7M6 ocylllecTsn.AeTc.A 
AH¢¢epeH4HpqBaHHe BWXOAHOro CHrHana KOMnapaTopa HH>KHero 
YPOBH.A. YcTaHoso4HWA TPHrrep swnonHeH Ha 3neMeHTax 8Ml H 8M6. 

BwxOAHwe HMnynbcw 3neMeHTOB 9Ml /HHTerpanbHwA KaHan/ 
H 1 OM 1 / AH¢c!JepeH4HanbHblH KaHan/ nocTynaJOT Ha BblXOAHble Kac
KaAbl, rAe OHH CTaHAaPTH3HPYIOTC.A KaK no AnHTenbHOCTH, TaK 
H no aMnnHTYAe 151. 

B 6noKe npeAYCMOTpeHo ynpasneHHe BblXOAHblMH HMnynbca
MH: paapeweHHe no BXOAY "CTpo6" H aanpellleHHe no BXOAY "AC" 
C B03MO>KHOCTblO BblKnJ04eHH.A HX COOTBeTCTBYIOlllHMH TyM6nepaMH, 
YCTaHOBneHHblMH Ha nepeAHeA naHenH. Pa6oTa 6noKa KOHTpOnH-
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pyeTC.A cxeMOH BH3yanbHOH HHAHKa4HH paaAenbHO An.A HHTer
panbHoro H AHc!Jc!JepeH4HanbHOro BWXOAOB. 

COBnA,QEHHH 074 191 

COBnA!lEHUR 

BX. 
J; 3 2 I 

®®®® 
~~~~ 

JA,AEP>KKA 

©@0 
3 _ 2_ I 

(3,. ~PA3PE!!1EHUJ... 

~ 

@0@ ~ 
I BblX 2 'POPM. 

074 

-68 500MAt I ~ 

6noK pa6oTaeT co CTaHAaPTHblMH 
BXOAHWMH CHrHanaMH H peanHayeT no
rH4eCKYIO ¢YHK4HIO 11. 

4Hcno BXOAOB cosnaAeHHH -3. 
4Hcno BXOAOB aHTHCosnaAeHHH - 1. 
4Hcno BblXOAOB - 2 • 
Bee BblXOAbl MoryT 6bJTb BblKnJ04eHbl 

COOTBeTCTBYIOlllHMH TyM6nepaMH. 
0TcoeAHHeHHe BXOAHblX Ka6eneA 
Heo6.A3aTenbHO. 

MHHHManbHoe paapewaJOUlee speM.A -
100 nc. 

PaapewaJOlllee epeM.A aaAaeTc.A Ka6e-
neM, COeAHH.AIOlllHM paabeMbl "Paapewe

HHe11. KpoMe Toro, epeM.A paapeweHH.A 
MO>KeT nnasHo perynHposaTbC.A s npe
Aenax 2 He noTeH4HoMeTpoM, swse
AeHHblM Ha nepeAHIOIO naHenb. KOHTpOnb 
paapewaJOlllero speMeHH ocyUleCTBn.AeTc.A 
H3MepeHHeM Hanp.A>KeHH.A Ha KneMMe 
"PaapeweHHe11

• CneAyeT nOMHHTb, 4TO 
BXOAHble CHrHanbl AOn>KHbl 6WTb 6onbUJe 
paapewaJOUlero speMeHH. 

TeMnepaTypHblA K03¢¢H4HeHT paapewaJOUlero speMeHH - 5 nc/C~ 
3aBHCHMOCTb paapewaJOUlero speMeHH OT H3MeHeHH.A Hanp.A

>KeHH.A nHTaHH.A - 300 nc/B. 
Ha BXOAe KaHanoB cosnaAeHHH BCTpoeHa nnaBHO H3MeH.AeMa.A 

3aAepmKa, noason.AJOllla.A CABHraTb cHrHanw Ha 2 He. 
.llnHTenbHOCTb BblXOAHOro CHrHana 3aAaeTC.A pa30MKHYTblM 

Ka6eneM, nOAKnJ04aeMblM K pa3beMy 11¢opM11 H paBHa 15 HC + 
+4 r 3 Ka6. 

6~CTPOAeHCTBHe no BWXOAY He MeHee 60 Mr4. 
nHTaHHe - 6 B/0,5 A. 
npHH4HnHanbHa.A cxeMa 6noKa npHBeAeHa Ha pHc. 7. 
Ha3Ha4eHHe 3neMeHTOB npHH4HnHanbHOH cxeMw cneAYIOUlee: 

TyM6nepbl Tl H3_ H3MeH.AIOT KpaTHOCTb cosnaAeHHH' noAaBa.A Ha 
COOTBeTCTBYIOUlHe CXeMbl "Hnl-1 11 pa3peUJalOlllHe noTeH4Hanw. noTeH-
4HOMeTpW n1-n3, BWBeAeHHWe Ha nepeAHIOIO naHenb, noason.AIOT 

11 
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nnaBHO H3MeHRTb 3aAepmKy KamAO["O KaHana Ha 2 HC. C no
MOUlblO n4-n6' pacnonomeHHblX BHYTPH 6noKa' BblpaBHHBalOTCR 3a
AepmKH, o6ycnosneHHble pa3nH4HblMH epeMeHaMH pacnpocTpaHeHHR 
cHrHanoe 4epea 3neMeHTbl. noTeH4HoMeTp n8 no3eonReT nnaaHo 
H3MeHRTb paapema10l1lee epeMR cxeMbl coenaAeHHH. 

npHOPHTeTHblH.BpeMeHHOH AHCKPHMHHaTop 191 ,Ha KOTOpOM 
peanH30BaH 3fleMeHT OT6opa coenaAeHHH, BblnOflHeH Ha 3fleMeHTax 
11 , 12, 15 H 16. BblXOAHOH <!>OPMHPOBaTeflb AflHTeflbHOCTH aHanorH-
4eH pa6oTe151

. 6noK CHa6meH BH3yanbHOH HHAHKa4HeH pa6oTbl. 

CMECl1TEJlb 053 

PA3BETBl1TEJ!b 055 

6noK npeAHa3Ha4eH AflR pa60Tbl 
C norH4eCKHMH CHrHanaMH. OH ocy
UleCTBflReT onepa4H10 norH4ecKoro cyM
MHpoeaHHR. 

B OAHOM 6noKe COAePmHTCR 4 cxeMbl. 
KonH4eCTBO BXOAOB - 2 • 
KonH4eCTBO BblXOAOB - 2. 
6blCTPOAeHCTBHe - He MeHee 90 Mr4. 
3aAepmKa BblXOAHOro CHrHana OT-

HOCHTeflbHO BXOAHOro - He 6onee 10 HC. 
nHTaHHe - 6 B/0,4 A. 
npHH4HnHanbHaR cxeMa 6noKa npH

BeAeHa Ha PHC. 8. 
KamAblH H3 BXOAHblX KaHanoe MomeT 

6b1Tb OTKfll04eH COOTBeTCTBYIOlllHM 
TyM6nepoM nyTeM noAa4H Ha BXOAHYIO 

cxeMy 11 l1JJl1 11 aanpel1la10l1lero noTeH4Hana. 
11HAHKa4HR cpa6aTblBaeT npH noRBfleHHH 
CHrHana XOTR 6bl Ha OAHOM H3 BblXOAOB. 

npeAHa3Ha4eH AflR pa3BeTBfleHHR norH4eCKHX CHrHanoe. 
B OAHOM 6noKe: COAepmt-iTCR ABe cxeMbl. 
4Hcno BblXOAOB KamAOH cxeMbl - 4. 
41-1cno BXOAOB KamAOH cxeMbl - 2. 
BXOAbl 1 H 4 - OCHOBHble, 
BXOAbl 2 H 3 - ynpaenRIOUlHe. 
TyM6nepbl "C" /coenaAeHHe/ H "A" /aHTHCOBnaAeHHe/ nepe

BOART cxeMy B pemHM pa60Tbl coenaAeHHR HflH aHTHCOBnaAeHHR 
ynpaenRIOUlero BXOAa C APYrHM BXOAOM cxeMbl. 

12 

CMECHTEJlb 0~6 

Bkn104eHHe /eeepx/ o6oHx TyM6ne
poe 11 C11 H 11A11 OTKfll04aeT ynpaenRIO
lllHH f!XOA cxeMbl, BblKfll04eHHe /BHH3/ 
nepef!OAHT cxeMy B pemHM CMeWHBaHHR 
CHrHanoe no OCHOBHOMY H ynpaBflRIO
UleMy BXOAaM. 

TyM6nep 11 1-411 nepeBOAHT 6noK 
B pe~HM pa60Tbl 4 BXOAa - 8 BblXOAOB. 

3aAepmKa BblXOAHoro CHrHana oT-
HOCHTeflbHO BXOAHOro - .18 HC. 

6~CTPOAeHCTBHe He MeHee 90 Mr4. 
n~TaHHe - 6 B/0,5 A. 
npHH4HnHanbHaR cxeMa 6noKa npeA-

CTaeneHa Ha PHC, 9. 
11~AHKa4HR HHAHBHAYaflbHa AflR 

KamAOH cxeMbl 6noKa • 
BHHMaHHe! npH BKfll04eHHOM TyM6-

nepe 11 1-411 /nepeKnl04aTenb n5 Ha 
npHHijHnHaflbHOH cxeMe/ BXOAbl yn
paen¢HHR AeHCTBYIOT flHWb Ha cooT
BeTCTBYIOU\He HM BblXOAbl. 

npeAHa3Ha4e~ AflR CMeWHBaHHR CHr-
HanoB. 

B OAHOM 6noKe COAepmHTCR 2 cxeMbl. 
BXOAbl 2,3,4 H 6,],8 - OC~OBHble. 
BXOAbl 1 H 5 - ynpaBflRIOU\He. 
411cno BblXOAOB KamAOH cxeMbl - 2. 
TyM6nepb1 "C" / coena;qeHHe/ H I W 1 

/aHTHCOBnaAeHHe/ nepeBOART cxeMy 
B pe~HM pa60Tbl coenaAeHHR HflH aHTH
coenaAeHHR ynpaBflRIOUlero BXOAa C KamAblM 
H3 Tpex· OCHOBHblX BXOAOB. 

BKnl04eHHe /seepx/ o6oHx TyM6-
nepoe 11C11 H 11A11 OTKfll04aeT ynpaenR10-
IIIHH BXOA, Bb1Kfll04eHHe / BHH3/ - nepe
BOAHT ynpaBnRIOIIIHH BXOA B pemHM 
CMeWHBalOUlero BXOAa cxeMbl. 

TyM6nep 1-8 nepeBOAHT 6noK ape
mHM pa6oTbl 8 BXOAOB - 4 BblXOAa. 

6~CTPOAeHCTBHe cxeMbl He MeHee 
90 Mr4. 

3aAepmKa BblXOAHOro CHrHana OTHO
CHTeflbHO BXOAHOro - 18 HC. 

13 
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nr-1TaHMe - 6 B/0,5 A. 

npr-1Hur-1nr-1anbHaR cxeMa 6noKa np1,1BeAeHa Ha p1,1c. 10. 
11HAHKaUHR MHAMBHAyanbHa AflR Ka>t<A011 cxeMbl 6noKa. 
BHMMaHHe! npr-1 BKnl04eHHOM TyM6nepe 11 1-811 /nepeKrn04aTenb 

n5 Ha npHHUMnHanbH011 CXeMe/ BXOAbl ynpasneHHR AeRcTBYIOT flHWb 
Ha COOTBeTCTBYIO~He HM BblXOAbl-

KPATHblE C06blTl1.R 05L/ 101 

6noK npeAHa3Ha4eH AnR ceneKUMH 
cHrHanoB C 3aAaHHblM speMeHHblM 
pacnpeAeneHHeM. 

41,1cno BXOAOB - 1. 
41,1cno BXOAOB BOPOT - 1. 
KonM4eCTBO rpynn BblXOAOB - 4: 
a/ BblXOA = 1 , 
6/ BblXOA -:z_ 1 , 
a/ BblXOA >- 2, 
r / BblXOA BOpOT. 
41,1cno BblXOAOB Ka>t<A011 rpynnbl - 2. 
6noK MO>t<eT pa6oTaTb s ABYX 

pe>t<HMaX, KOTOpble Bbl6HpalOTCR nepe
Kfll04eHHeM TyM6nepa: 

a/ BHyTpeHHMX BOPOT, 
5/ BHeWHMX BOpOT. 
,llnHTenbHOCTb BHYTPeHHMX so-

pOT - 20 Hc+2r3 Ka6. 
,llnHTenbHOCTb BXOAHblX CMrHanoB 

> 5 HC. 
6blCTPOAel1CTBHe no BXOAY - 70 Mru. 

3aAeP>t<Ka BXOA-BblXOA AflR c1,1rHanos. 

BOPOT >-. 1 , ;:: 2 - 20 HC, 
AflR CHrHana = 1 - 20 HC + AflHTenbHOCTb BOPOT. 
nr-1TaH"1e - 6B/0,8 A. 
npr-1Hur-1nr-1anbHaR cxeMa 6noKa np1,1BeAeHa Ha pr-1c. 11. 0Ha 

COAeP>t<MT ABa KaHana. 0AMH KaHan cny>t<HT AflR ¢opMHpOBK"1 cr-1r
Hana BOPOT, BTOPOl1 - AflR OT6opa CMrHanos, nonaBWMX s sopoTa~ 

3neMeHTbr.5, 6, 7 B KaHane sopoT ocy~ecTBnRIOT yKopo4e
HMe BXOAHOro CMrHana. Ha 3neMeHTaX 8, 9, 10, 23 co6paH OAHO
BH6paTop, AflHTenbHOCTb BblXOAHOro CMrHana KOTOporo 3aAaeTCR . 
BHeWHMM Ka6eneM, BKnl04eHHblM Me>t<AY BblXOAOM 9 M BXOAOM 23. 
Ha 3neMeHTe 15 ocy~eCTBnReTCR cno>t<eHHe CMrHanoB C BblXOAOB 
15 1,123, npH4eM CMrHan C BblXOAa 23 noAaeT~R Ha OAHH H3 
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BXOAOB 7, ocy~eCTBflRR ero 6noKHpOBKY Ha speMR npoXO>t<AeHHR 
cMrHana no Ka6enro. C BblXOAOB 15 CHHMaeTCR CMrHan, paBHbl11 
YABOeHHOH Afl"1TeflbHOCT"1 Ka6enR. Bb1WeCKa3aHHOe OTHOCHTCR 
K pa6oTe KaHana BOPOT s pe>t<"1MC ¢opM"1POBK"1 BHyTpeHH"1X BOPOT. 

B pe>t<HMe BHeWH"1X BOPOT /nono>t<eHMe TyM6nepa "BHeWH. 11
/ 

3neMeHTbl 6 1,1 23 He4yBCTB"1Tenl:iHbl K BXOAHblM C"1rHanaM. 3neMeH
Tbl 8' 9' 10 B 3TOM cny4ae pa6oTalOT B pe>t<"1Me Tpr-1rrepa lllMHT
Ta 1,1 c BblXOAOB 15 CH"1MaeTCR C"1rHan, paBHblH no Afl"1TenbHOCT"1 
BXOAHOMY. C npRMOro BblXOAa 15 c1,1rnan 4epe3 32 1,1 33 nocTy
naeT Ha BblXOAHble TOKOBble Kfll04"1 Ha TpaH3"1CTopax "BopoTa11

• 

Ha BXOAe KaHana OT6opa c06blT"111 CTOHT yc1,1n1,1Tenb 1 1,1 
TP"1rrep lllMHTTa 2. Han1,141,1e 3T"1X 311eMeHTOB Heo6xoA"1MO AilR 
BOCCTaHOBneHHR <l>POHTOB BXOAHblX CMrHanos, TaK KaK CHr~anw, 
nonaAalO~He Ha BXOA, o6bl4HO npOXOART 4epe3 AOCTaT04HO AflHH
Hble fl"1H"1"1 3aAep>t<K"1. 3To npHBOAHT K TOMY, 4TO CHrHanbl 3a
Tyxa10T, a "1X <l>POHTbl 3aTRr"1BalOTCR. 3neMeHTbl 3, 4 yKopa41,1-
sa10T BXOAHble CHrHaflbl. 

npr-1 cosnaAeH"1"1 C"1rHana BOPOT C nepBblM BXOAHblM CHrHanoM 
c BblXOAa 14 3anycKaeTCR R-S-rp1,1rrep Ha 19, 20. Cr-1rHan 
c npRMoro BblXOAa 19 nocTynaeT Ha 28, 19 1,1 BblXOAHble TOKOBble 
Kfll04"1 11 ::.:..1 11

, a c HHBepcHoro - noArOTaBn"1BaeT K cpa6aTblBaHMIO 
R-S -Tp"1rrep 17, 18 1,1 4epe3 24, 25 pa3pewaeT cpa6aTb1BaHr-1e 
30' 31. C npRMOro BblXOAa 20 pa3pewaeTCR npoXO>t<AeH"1e C"1rHana 
4epe3 13. C npr-1xOAOM BToporo BXOAHoro c1,1rHana, nonaswero 
B BOPOTa, C BblXOAa 13 3anycKaeTCR R-S -Tp"1rrep Ha 17, 18. 
Cr-1rHan c npRMOro BblXOAa 17 nocTynaeT Ha 26, 27 1,1 BblXOAHble 
TOKOBble Kfll04"1 >- 2' KpoMe Toro' OH 3anpe~aeT npoXO>t<AeHHe 
cHrHanos 4epe3 30, Sl. 

B TOM cny4ae, KOrAa B "1HTepsan BOpOT nonan fl"1Wb OA"1H 
BXOAHOH C"1rHan,R-S -,'p1,1rrep Ha 17, 18 He cpa6aTb1BaeT 1,1 Ha 
BblXOAHblX TOKOBblX Knl04ax -1 noRBnReTCR c1,1rHan' COOTBeTCTByl0-
~"111 no BpeMeHH 3aAHeMy <l>POHTY BOPOT. Ec111,1 B Te4eHMe AnH
TenbHOCT!,1 sopoT Ha BXOA nocTyn1,1no ,qea 1,1 6onee cr-1rHanos, 
To cpa6aTb1BaHHe 17, 18 3anpe~aeT noReneH1,1e c"1rHana Ha Bbl
XOAe = 1 . 3neMeHTbl 16, 21 , 22, 24 1,1 25 cornacylOT 3aAeP>t<K"1 
pacnpocTpaHeHHR cr-1rHanoe 4epe3 HHTerpanbHble cxeMbl, KOTOpble 
Morn1,1 6bl np1,1eeCT"1 K noRBneHHIO flO>t<HblX CHrHanoB Ha BblXOAaX 

1. 
6noK CHa6>t<eH B"13yanbH011 "1HAMKa41,1eA pa60Tbl. 

CXEMA OT60PA nAP 154 

6noK npeAHa3Ha4eH AflR BblAeneHMR eAHHCTBeHH011 napbl CHrHa
nos B 3aAaHHOM speMeHHOM HHTepsane 1,1 1,1cnonb3yeTCR np1,1 pa6oTe 
C BpeMR-aMnI1"1TYAHblM KOHee'pTOPOM. 
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-68 60DMA 

BXOl!bl 

1 

~ 
2 

~ 
BOPOTA 

~ 
BHEWH 

~ 
BHYTP 

4~cno BXOAOB - 2. 
4~cno BXOAOB BOPOT - 1. 
Komt4eCTBO rpynn BblXOAOB - 3: 
a/ BblXOA = 2, 
6/ BblXOA > 2, 
B/ BblXOA BOpOT. 
4HCJ10 BblXOAOB KamAOH rpynnbl - 2. 
EnoK MomeT pa6oTaTb B pemHMe 

BHyTpeHHHX H BHeWHHX BOPOT, KOTOpble 
aaAa~TCR nonomeHHeM TyM6nepa Ha 
nepeAHeA naHenH. 

AnHTenbHOCTb BHyTpeHHHX sopoT 
MomeT H3MeHRTbCR B ABYX AHanaaoHaX 
OT 100 HC AO 1 MKC HOT 1 AO 10 MKC. 
Bb16op AHanaaoHa ocy~ecTBnReTCR 
TyM6nepoM. 

3aAepmKa BblXOAHOro CHrHana > 2 
OTHOCHTeJlbHO BXOAHOro - 30 HC. 

3aAepmKa BblXOAHOro CHrHana = 2 
OTHOCHTeJlbHO 3aAHero ¢poHTa BOpOT -
15 HC. 

3aAepmKa CHrHana BOPOT OTHOCHTeJlbHO BXOAHOro CHrHana -
25 HC. 

nHTaHHe - 6 B/0,6 A. 
npHHL1HnHaJ1bHaR cxeMa 6noKa npHBeAeHa Ha pHc. 12. CxeMa 

COAepmHT gea HAeHTH4HblX BXOAHblX KaHana H KaHan BOpOT. Ha 
3neMeHTax 1+12 AJlR COOTBeTCTBY~~HX KaHaJlOB co6paHbl 1.1enH 
yKOP04eHHH BXOAHblX CHrHanoB H BOCCTaHOBJleHHR HX ¢pOHTOB. 
3neMeHT 13 3aAaeT ypoeeHb HanpRmeHHR 1,2 B. 3neMeHTbl 15, 16 
BblAenR~T coenaAeHHe BXOAH~X CHrHanoB C CHrHanoM BOPOT. 
nepBblH CHrHan, npHWeAWHH no n~60MY H3 KaHanoe; 3anoMHHaeTCR 
Ha R-S -TpHrrepax 19, 20 H 21, 22 COOTBeTCTBeHHO. BTopoA 
CHrHan, nocTynHBWHH no n~6oMy H3 KaHaJlOB 4epe3 3JleMeHTbl 26 
H 28, 3anycKaeT R:...s- TpHrrep Ha 30, 31 }1 Ha BblXOAe > 2 no
HBnReTcH CHfHan, KOTOPblH npeKpa~aeTCR C OKOH4aHHeM BOPOT. 
EcnH Ha o6a BXOAa 6noKa npHWJlO nHWb no OAHOMY CHrHany, 
TO R-S -TpHrrepb1 Ha 19, 20 H 21, 22 pa3pewa~T, a R-S -
TpHrrep Ha 30, 31 He 3anpe~aeT npoxomAeHHe 3aAHero ¢poHTa 
BOPOT 4epe3 29 Ha OAHOBH6paTOP Ha 32, 33 H Ha BblXOA =2. 
0gHOBH6paTOP YAnHHHeT BblXOAHOi::i CHrHan 11=2 11 AO 20 HC. AnH
TenbHOCTb BHyTpeHHHX BOpOT ¢opMHpyeTCR OAHOBH6paTOPOM Ha 23, 
24, 14 H 25, KOTOpbli::i 3anycKaeTCR C BblXOAa 3neMeHTa 17. 
AnHTenbHOCTb BOPOT H3MeHReTCR nnaBHO noTeHI.IHOMeTpOM B 3MHT
Tepe TP3H3HCTopa H rpy6o TyM6nepoM. EnoK CHa6meH HHAHKa1.1HeH 
pa60Tbl. 
16 
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OAHH04HWE COEWTH~ 058 1101 

# 

EnoK npeAHa3Ha4eH AJlR speMeHHOH 
ceneKL1HH cHrHanos .. 

4Hcno BXOAOB cosnaAeHHH "Ao" - 2. 
4i-1cno BXOAOB cosnaAeHHH "noc

ne" - 2. 
4HCJ10 BXOAOB aHTHCOBnaAeHHH 

11 nocne 11 
- 1. 

4HCJ10 BblXOAOB oxpaHHOro speMeHH 
"Ao" - 1 • , 

4HCJ10 B~XOAOB oxpaHHOro epeMeHH 
11nocne11 

- 1. 
4Hcno BblXOAOB = 1 "Ao" - 1 • 
4HCJ10 BblXOAOB = 1 11nocne" - 2. 
4HCJ10 BblXOAOB > 1 11 nocne1

·
1 

- 1 • 
BXOAHble. KaHaJlbl MoryT 6b1Tb OT-

KJ1~4eHbl TyM6nepaMH 6e3 OTCOeAHHe
HHR Ka6enR OT pa3oeMa. 

Ha BblXOAe 11Ao11 = 1 noRBnReTCR 
cHrHan, ecnH AO ero npHXOAa B Te-
4eHHe oxpaHHoro speMeHH gpyrHe 
CHrHaJlbl OTCYTCTBOBaJlH. 

Ha BblXOAe "Ao11 "LJ" noRBnReTCR 
cHrHan oxpaHHoro epeMeHH "Ao", 
perynHpyeMblH nnaBHO noTeHI.IHOMeT
poM /oT 50 AO 500 HC/ H rpy6o 
TyM6nepoM /s 10 paa/. 

Ha BblXOAe 11nocne" = 1 CHrHan nORBJlReTCR, ecnH B Te4e
HHe oxpaHHoro epeMeHH nocne noRBneHHR cHrHana Ha BXOAe 
APYrHX CHrHanoB H~ 6blJ10. 

Ha BblXOAe "nocne" > 1 CH rt-tan nORBJlReTCR, ecnH B Te4e
HHe oxpaHHoro speMeHH nocne noRBJleHHR CHrHana Ha BXOAe 
6blJlH APYrHe CHrHanbl. 

Ha BblXOAe "nocne" 1-J° nORBJlReTCR CHrHan oxpaHHOro Bpe
MeHH "nocne", perynHpyeMblH nnaBHO noTeHI.IHOMeTpqM /OT 30 
AO 300 HC/ H rpy6o TyM6nepoM /B 10 pa3/. 

AnHTeJlbHOCTb BXOAHblX CHrHanoB - 5 HC. 
AnHTeJlbHOCTb oxpaHHoro speMeHH "Ao" - 50 HC - 5 MKc. 
AnHTeJlbHOCTb oxpaHHOro speMeHH 11 nocne11 

- 30 HC - 3 MKC. 
TeMnepaTypHblH K03¢~H1.1HeHT H3MeHeHHR AJlHTeJlbHOCTH oxpaH~ 

Horo BpeMeHH - 0, 1%/C 0
• 

AnHTeJlbHOCTb cHrHana c BblXOAa = 1 11Ao11 
- 6 He. 

AnHTeJlbHOCTb CHrHanoB c BblXOAOB = 1 11 nocne11 
- 20 HC. 

, 3aAepmKa BXOA-BblXOA AJlR BblXOAa = 1 "Ao" - 12 He, 
AJlR OCTaJlbHblX BblXOAOB - 20 HC. 
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nHTaHHe 6noKa - 6 B/0,7 A. 
npHH~HnHanbHaR cxeMa 6noKa npeAcTasneHa Ha pHc. 13. 

BXOAbl 1-5 MoryT BblnOnHRTb norH4eCKylO onepa~HIO no BblAe
neHHIO ¢aKTa OCTaHOBKH 4aCTH~W B MHWeHH. npH cosnaAeHHH CHr
Hanos, nocTynHBWHX Ha BXOAbl 1,2, sanycKaeTCR OAHOBH6paTop, 
pa6oTalOLI\HH s pe»<HMe npOAneHHR /3neMeHTbl 9, 10, 11 , 13, 16/. 
EcnH 3THM cosnaBWHM CHrHanaM He npeAweCTBOBanH APYrHe, TO 
Ha BWXOAe 6 noRBnReTCR CHrHan AnHTenbHOCTblO 6 HC, cosnaAalOLI\HH 
no BpeMeHH C ¢POHTOM cosnaBWHX CHrHanos. BpeMR, B Te4eHHe 
KOTOporo AOn»<Hbl OTCyTCTBOBaTb APYrHe CHrHanbl, SaAaeTCR HS
MeHeHHeM nepeMeHHOro peSHCTopa 1 KOM B 6ase TpaHSHCTOpa Ha 
swxoAe 3neMeHTa 10. AHanasoH HSMeHeHHR - 10. KpoMe Toro, 
TyM6nepoM T6 OCyL11eCTBnReTCR HSMeHeHHe AHanasoHa B 10 pas. 

B cny4ae cosnaAeHHR cHrHana c swxoAa 3neMeHTa,8 
c CHrHanaMH, npHWeAWHMH no KaHanaM 3,4, H OTCYTCTB~R CHrHana 
s KaHane 5 sanycKaeTCR OAHOBH6paTOP Ha 17, 18, 21, 22, pa-
60Ta10L11HH 6es MepTBOro speMeHH. AnHTenbHOCTb CHrHana C 3Toro 
OAHOBH6paTopa perynHpyeTCR HSMeHeHHeM nepeMeHHOro peSHCTopa 
1 KOM B 6ase TpaHSHCTOpa Ha BWXOAe 3neMeHTa 18. AHanasoH 
nnaBHOro HSMeHeHHR - 10, TyM6nep T7 MeHReT AHanasoH B 10 pas. 

B cny4ae OTCYTCTBHR CHrHanoB C 3neMeHTa 8 B Te4eHHe 
AnHTenbHOCTH HMnynbca OAHOBH6paTopa, ero SaAHHH ¢POHT, 
BWA~neHHWH 3neMeHTOM 29, npoXOAHT l.lep~s 33, 34 H noRBnReTCR 
Ha BWXOAHWX TOKOB~X Knl04ax 9, 10. EcnH C BWXOAa 3neMeHTa 8 
B Te4eHHe AnHTenbHOCTH CHrHana OAHOBH6paTopa nORBRTCR eL11e 
cHrHam1, TO cpa6aTblBaeT R-S -TpHrrep Ha 31, 32 H sanpeL11aeT 
npoxO»<AeHHe SaAHero ¢POHTa OAHOBH6paTopa 4epes 33, 34. CHr
Han C BblXOAa R-S -TpHrrepa 4epes 35 npOXOAHT Ha BblXOAHble 
TOKOBWe Knl04H 11. C6poc 31, 32 OCyLl\eCTBnReTCR SaAHHM ¢POHTOM 
OAHOBH6paTopa 4epes 30, 26, 27, KOTOpwe cornaCOBWBalOT sa
AeP»<KH. 

PaccMOTPHM 6onee nOAP06HO pa6oTy OTAenbHblX ysnos cxeMbl .. 
0AHOBH6paTop C npoAneHHeM pa6oTaeT cneAY~~HM o6pasoM. B HC
XOAHOM COCTORHHH BXOAbl 3neMeHTa 11 CMeu1eHbl APYr OTHOCHTenb
HO APYra npH6nHSHTenbHO Ha 100 MB TOKOM, TeKYLI\HM 4epes 
20-oMHWH peSHCTOP B BWXOAHOH TpaHSHCTOP 3neMeHTa 9. 
C npHXOAOM BXOAHOro CHrHana Ha HHBepcHwe BXO~W 9, 10 saMw
KaeTCR nonO»<HTenbHaR. o6paTHaR CBRSb c awXOAa 11 Ha npRMWe 
BXOAW 9 H 10. 06paTHaR CBRSb AeHCTBYeT AO Toro MOMeHTa, 
noKa He paspRAHTCR KOHAeHcaTop. npH 3TOM pas6anaHC BXOAOB 
11 AOCTHraeT nepBoHal.lanbHoro SHa4eHHR, o6paTHaR CBRSb nepe
CTaeT AeHCTBOBaTb, a KOHAeHCaTop Ha4HHaeT sapR»<aTbCR TOKOM, 
SaAaBaeMblM TpaHSHCTOPOM Ha BblXOAe 20. /TpaHSHCTOp Ha BblXOAe 
9 BBeAeH AnR KOMneHca~HH HSMeHeHHR BWXOAHWX YPOBHeA 9 H 10 
npH HSMeHeHHH ToKa 4epes 10. AHOA KA 503 s 6ase TpaHSHCTopa 

18 

BBeAeH AnR TepMOKOMneHca~HH/. Ha 13 co6paH TpHrrep lliMHTTa. 
Ha 20 CHrHanbl C BblXOAOB 11 H' 4epes 16' C 13 - CKnaAblBalOTCR. 
8 cny4ae npHXOAa BTOporo CHrHana BO speMR sapRAa KOHAeHCaTo
pa o6paTHaR CBRSb CHOBa saMblKaeTCR, T.K. pas6anaHC BXOAOB 
HMeeT Ha4anbHOe SHa4eHHe H. KOHAeHCaTOP 6blCTPO paspR»<aeTCR 
4epes BblXOAHOe conpOTHBneHHe 3MHTTepHoro noBTOPHTenR AO 
nepBOHal.lanbHOro SHa4eHHR. nocne npeKpaLl\eHHR AeHCTBHR o6paT
HOH CBRSH KOHAeHcaTOP BHOBb HB4HHaeT sapR»<aTbCR. TaKHM 
o6pasoM, c BblXOAa 13 CHHMaeTCR npoAneHHblH CHrHan. 

6noK CHa6»<eH BHSyanbHOH HHAHKa~HeA pa60TW. 

OAHOBH6PATOP 0641111 

OlJHOBU6PA TOP 

B~. o2 to 4 
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6noK pa6oTaeT c norH4eCKHMH 
CHrHanaMH, npeAHasHa4eH AnR pac
WHpeHHR AHanasoHa AnHTenbHOCTeA 
BblXOAHblX cHrHanoB 6noKOB CHCTeMbl. 
6noK cHa6»<eH norHKoA oT6opa cosna-... \ __ 
AeHHH Ha BXOAe H HMeeT ABa KaHana 
C HesaBHCHMOH perynHpOBKOA AnH
TenbHOCTH BblXOAHblX CHrHanos. 
AnHTenbHOCTb BblXOAHOro CHrHana 
OAHOro KaHana HSMeHReTCR nnaBHO 
B 10 pas BHYTPH Ka»<AOro HS 8 AHana
SOHOB, BW6HpaeMWX 3 KHOnKaMH, 
a APYroro - saAaeTCR pasoMKHYTblM 
Ka6eneM. B 6noKe HMelOTCR TPH AO
nonHHTenbHblX BXOAa' CHrHanbl C Ko
Topwx COOTBeTCTBYIOT no BpeMeHH 
SaAHHM ¢poHTaM OCHOBHWX CHrHanos 
H HX cyMMe. 

4Hcno BXOAOB cosnaAeHHH - 3. 
4Hcno BXOAOB aHTHCOBnaAeHHA - 1. 
4Hcno BblXOAOB Ka»<AOro HS oc-

HOBHWX KaHanos - 2~ 

4Hcno BblXOAOB AOnonHHTenbHblX - 3. 
AHanasoH HSMeHeHHR AnHTenbHOCTH - 50 HC - 5 c. 
AnHTen·bHOCTb BblXOAHOro cHrHana c Ka6enbHOA ¢opMHPOBKoA -

15 HC +4r3 Ka6. 
AnHTenbHOCTb CHrHanos c AOnonHHTenbHblX BblXOAOB - 15 HC. 
TeMnepaTypHaR HecTa6HnbHOCTb AnR AnHTenbHOCTeA BblXOA

HWX cHrHanos: nepswx 4 AHanasoHOB - He xy»<e 0,1%/C~ 
BTOPWX 4 AHanasoHOB - 0,3%/C~ 

nHTaHHe - 6 B/0,5 A. 
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Ha PHC. 1'4 npeACTasneHa npHH4HnHanbHaR cxeMa 6noKa 
OAHOBH6paTopa. · 

Ha MHKpocxeMax M2, M3 - 1n6383 peanHsosaHa norHKa 
oT6opa cosnaAeHHH. 1/4 Ml-lnE383 - KaHan aHTHcosnaAeHHH; 
Ha TYHHenbHOM AHOAe H 1/2 M 1 BblnonHeH 3neMeHT OT6opa cos
naAeHHH. M4-1n6382 H 3/4 M5-1nn381 - co6CTBeHHO OAHOBH6-
paTopw, Ml2-1nn871 reHepaTopw TOKa. TpeMR KHOnKaMH BW6HpaeT
CR n~60H H3 8 AHanasoHOB, noTeH4HoMeTp 4, 7 KOM nnaBHO pe
rynHpyeT AnHTenbHOCTb B Ka>KAOM H3 AHanasoHOB. Ha BblXOAaX 1 
AnHTenbHOCTb CHrHana H3MeHReTCR OT 50 HC AO 5 c.Ha 1/2 HC M7 
H 1 /4 M9 OCyllleCTBnReTCR ¢opMHpOBKa AnHTenbHOCTH BblXOAHOro 
CHrHana pasoMKHYTblM Ka6eneM 151 • nOAKn~4aeMblM K pa3'beMy <I>, 
BWBeAeHHOMy Ha nepeAH~~ naHenb. CHrHan, paBHWH y4eTBepeHHOH 
AnHTenbHOCTH Ka6enR, CHHMaeTCR c BblXOAOB 5. C BblXOAOB 2 
H 4 CHHMa~TCR CHrHanw AnHTenbHOCTb~ 15 HC, cosnaAa~UlHe no 
speMeHH C OKOH4aHHeM BWXOAHWX CHrHanoB C BWXOAOB 1 H 5 
COOTBeTCTBeHHO. BWAeneHHe 3aAHHX <llPOHTOB 3THX CHrHanoB 
OCYUleCTBnReTcR1 

lO/ Ha 1 /2 M9. C BblXOAa 3 CHHMaeTCR cyMMa 
3aAHHX <llPOHTOB BWXOAHWX CHrHanoB. 3TO o6ecne4HBaeT YA06CTBO 
npH KOHTpone AnHTenbHOCTl,I BblXOAHblX CHrHanoB' a TaK>Ke MO>KeT 
6WTb Hcnonb30BaHo B Ka4eCTBe reHepaTopa CABHHYTblX HMnynb
COB. 6noK CHa6>KeH BH3yanbHOH HHAHKa4HeR, co6paHHOH Ha 
1/2 M7, TpaH3HCTOpe Mn42 H naMn04Ke HaKanHBaHHR, 

OAHOBH6PATOP 164 1111 

6noK pa6oTaeT C norH4eCKHMH CHrHanaMH H npeAHa3Ha4eH 
AnR pacwHpeHHR AHanasoHa AilHTeilbHOCHI BblXOAHblX CHrHaJlOB 
6110Ka CHCTeMbl. <llyHK4HOHailbHO OH HAeHTH4eH OAHOBH6paTopy 
064. J\HanasoH H3MeHeHHR AilHTeilbHOCTH BblXOAHblX . CHrHailOB co
CTaBnReT 9 nopRAKOB, OT 100 HC AO 10 c. Bw6op AHanasoHa 
OCYUleCTBilReTCR nepeKI1~4aTeJleM. TeMnepaTypHaR CTa6HilbHOCTb 
AnR scex AHanasoHOB - 0, 1 %/C0

• · 

nHTaHHe - 6 B/0,5 A, +6 B/0,2 A. 
npHH4HnHaI1bHaR cxeMa 6110Ka npeACTasneHa Ha pHc. 15. 

CxeMa saAaHHR AilHTeilbHOCTH cocTOHT H3 MC M4, M3, 1/2 M6, 
1/2 MS H 1/4 M8. KoMMYTa4HR speMR3aAa~lllHX KOHAeHcaTopoB 
OCYUleCTBilReTCR KI1~4aMH Ha TpaH3HCTopax rT311. J\IlR nnaBHOH 
perynHpOBKH AilHTeilbHOCTH CilY>KHT noTeH4HoMeTp 4,7 KOM 8 

3MHTTepe TpaH3HCTopa KT 315, KOilileKTOP KOTOporo COeAHHeH 
c BWXOAOM M6. Ha nepswx ABYX AHanasoHax OAHOBH6paTop pa6o
TaeT TaK >Ke, KaK H OAHOBH6paTOP 064. C nepeXOAOM Ha 3 AHana-
30H no 4eno4Ke M4, M8, M17 6110KHpyeTCR nepeAa4a CHrHana · 
CMS 4epe3 M4 Ha BXOA B03BPallleHHR 8 HCXOAHOe COCTORHHe ye-
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OCTAHOBKH 073 121 . 
I 

OCTAHOBKU 

TaHOB04HOro TpHrrepa Ha M3, M4. 
B 3TOM Cily4ae KOM6HHa4HR H3 1/2 M6 
H 1/4 MS cny>KHT reHepaTopoM. Ha 
TpaH3HCTopax KT 315 co6paH cor11aco
BaTeI1b yposHeR cxeM 3Cn co cxeMaMH 
TTn. CHrHanw c OAHoro H3 3THX 
TpaH3HCTOPOB noAa~TCR Ha BXOA M18 -
nepec4eTHOR cxeMw Ha 10. npH ycTa
HOBKe KOAa 9 Ha BblXOAaX M 18 H3MeHR~T 
csoe cocTORHHe M14 H M17, paspewaR 
c6poc ycTaHoBo4Horo TpHrrepa 4epes 
M4. C HHBepcHoro swxoAa M4, 4epes 
AH¢¢epeH4HaI1bHY~ napy Ha TpaH3HCTO
pax, cHrHan c6poca saBeAeH Ha 
C4eT4HK. 

C nepeXOAOM Ha o4epeAHOR AHana-
30H CHrHail c6poca ycTaHOB04HOrO 
TpHrrepa noAaeTCR nocne ycTaHoBKH 
KOAa 9 Ha nocneAY~ll\HX AeKaAHblX 
C4eT4HKax. 

Bb/X. o o oex. o 

6110K npeAHa3Ha4eH AilR 
BWAeileHHR aKTOB OCTaHOBOK 
HilH pacceRHHR 4aCTH4 B MH
weHH H RBilReTCR npHMepoM 
¢yHK4HOHaI1bHOro 6110Ka. 0 0@ ~@5 0 ~ii~ 

0-2 6-3 6-4 0-5 
~ 0@@ @s® @1~ 

@ ~ @ @1®@}}2~ 
'Pl( 'POPM. /f.45 l1N1T. 

®@})@®&>a® 03~ 
@® ® ® ~90 04@ 
{J-5 I O 0-8 Q ' 0-8 0 0 

073 -68 12A 

4HCI10 BXOAOB -10. 
6110K peaJlH3yeT CileAy~

lllHe norH4eCKHe onepa4HH no 
BblXOAaM /a CK06Kax yKasaHO 
KOilH4eCTBO BblXOAOB Ka>KAOH 
H3 rpynn/ 
0 vl v2 -!l-2 /2/ 
Uv1 v2 v3 -Q.-3 /2/ 
iJ"V1 V2v3V 4 -_!'-4 /2/ 
ov1v2v3v4v5-~-~ /2/ 
Ov1 V2v3V 4 vs -0-5 /2/ 

Ov1 v2 v3v 4 V5(6+7-tS)-0-8/6-4 

c Ka6eI1bHOH ¢opMHPOBKOH, 2 - c eMKOCTHoR/. 
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Am1TeJ1bHOCTb BblXO,C\HblX c1,1rHa110B ,C\JlR BblXO,C\OB o-8 C Ka-
6eJlbHOH ¢opMHPOBKOA 15 HC +4r.3 Ka6., c eMKOCTHOH ¢opMHpOBKOH 
nnasHo perynHpyeTCR s ,qHanasoHe 50-500 He /,qHanasoH MomeT 
6b1Tb H3MeHeH no menaHHIO nOJlb3.0BaTeJlR/. 

,lleCRTWA BXO,C\ RBJlReTCR sanacHWM H MomeT 6WTb BKJll04eH 
B JlOrH4eCKYIO CXeMy B saBHCHMOCTH OT Tpe6oBaHHH KOHKpeT-
Horo 3KcnepHMeHTa. 

PasMepb1 nepe,qHeA naHenH - 160x158 MM2. 
nHTaHHe 6110Ka - 5 B/1,2 A. 
HasHa4eHHe BXO,C\08 MOmeT 6WTb noKa3aHO Ha cne,qylO~eM 

npHMepe: 
BXO,C\ 0 

BXO,C\bl H 2 
BXO,C\W 1, 2, 3, 4 

TI, 1, 2, 3, 4, 5 

- HCnOJlb3yeTCR ,C\JlR OCTPOHKH OT 
11 HepacTRHyToro nHKa 11 ny4Ka, 

- MOHHTOP, 
- na,qalO~HA Ha MHWeHb ny40K, 

npowe,qwHA 4epes ¢HJ1bTp, 
- 4aCTHQW, OCTaHOBHBWHeCR B MH-

0, 1, 2, 3, 4, 
Ha sxo,qb1 6, 7, 

nHTeJlbHWX YCTpOHCTB 
HH¢opMaQHH B HHX. 

weHH, 
5 - nponeTHWe 4aCTHQW. 
B no,qalOTCR cHrHam1 6110KHpOBKH 
/AH 4096, HP-2116C / Ha speMR 

OT HaKo-
nepenHcH 

npHHQHnHaJlbHaR cxeMa 6110Ka npe,qcTasneHa Ha pHc. 16. 
Bxo,qHwe H BWXO,C\HWe KacKa,qw scex KaHaJlOB 0,C\HHaKOBW. CxeMa 
¢opMHpOBKH ,C\JlHTeJlbHOCTH BblXO,qHoro CHrHana 151 n03BOJ1ReT 
npHMeHRTb B Ka4eCTBe BpeMR3a,qaio~ero 3JleMeHTa KaK Ka6e11b, 
TaK H KOH,qeHCaTop. Co6cTBeHHO JlOrH4ecKaR 4aCTb BblnOJlHReTCR 
Ha OT,qeJlbHOH nnaTe H MOmeT 6b1Tb H3MeHeHa HCXO,C\R H3 Tpe6o
BaHHH KOHKpeTHOro 3KcnepHMeHTa. Bwxo,qw MOHHTOpa, na,qaio~ero 
ny4Ka' OCTaHOBOK H 6JlOKHpoBaHHblX OCTaHOBOK HMelOT BH3yaJlbHYIO 
HH,C\HKaQHIO pa6oTw. 

3A,nEP}l{KA 068 1121 

6110K pa6oTaeT C JlOrH4eCKHMH CHrHaJlaMH. 
4HCJ10 BXO,C\08 - 1. 
4HCJ10 BWXO,C\08 - 2. 
AnHTeJlbHOCTb BXO,C\HblX CHrHaJlOB > 7 HC. 
AHana30H H3MeHeHHR sa,qepmKH - 0+90 HCC waroM 10 HC. 
Ha4anbHaR sa,qepmKa 6110Ka - 30 He. 
TeMnepaTypHaR 3aBHCHMOCTb sa,qepmKH npH O HC -

10 nc/rpa,qyc, npH 990 He - 50 nc/rpa,qyc. 
MHHHM8JlbHOe paccTORMHe Mem,qy CHrHanaMH Ha swxo,qe 

6110Ka - 15 HC. 
nHTaHHe - 6 B/0,6 A. 
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Ha pHc. 17 npe,qcTasneHa npHH
QHn~anbHaR cxeMa perynHpyeMoA nH
HHH sa,qepmKH. 0Ha cocTOHT H3 H,qeH
TH4HblX ceKqHA nepeKJll04eHHR sa,qepm
KH. B Ka4eCTBe npHMepa paccMOTPHM 
pa6oTy ceKQHH,COCTOR~eA H3 3JleMeH
TOB 1 , 17 H 25. 

npH nocTynneHHH CHrHana Ha BXOA 
CXeMbl OH noRBJlReTCR Ha BXO,qe 17 
H, C,C\BHHYTblH Ha BeJlH4HHy sa,qepm
KH, Ha sxo,qe 1. B saBHCHMO~TH OT 
COCTORHHR BXO,qa 25 /H, COOTBeT
CTBeHHO, COCTORHHR ero BWXO,C\OB/ 
CHrHaJl npOXO,C\HT JlH6o 4epe3 1, JlH6o 
4epes 17. Bwxo,qw 3JleMeHTOB 1 H 17 
coe,qHHeHbl Mem,qy co6oA no 11 nposo,q
HOMY HJ1H11

• TaKHM o6pa3oM, ocy~ecT
BJlReTCR JlH6o C,C\BHr CHrHana, J1H60 
o6xo,q JlHHHH sa,qepmKH. 3neMeHTbl 
·1+24 - MHKpocxeMW K1Jl6383, 25+34 -
1Jl6382. CornacosaHHe BOJlHOBOrO 
conpOTHBJleHHR OTpe3KOB Ka6e11R 

ocy~eCTBJlReTCR pe3HCTOpOM 43 OM Ha BblXO,qe COOTBeTCTBYIO~HX 
3JleMeHTOB. 

MaKCHMaJlbHaR ,C\JlHTeJlbHOCTb sa,qepmKH O,C\HOro OTpesKa 
Ka6e11R ,C\OCTHraeT 100 HC. B nocne,qylO~HX ceKQHRX BOCCTaHOBH
TeJlH pacnonomeHbl. B 'npOMemyTKaX Mem,qy KJll04aMH Ha 11 paCCTORHHH 11 

70-80 HC. Co6cTBeHHaR sa,qepmKa 3JleMeHTa BOCCTaHOBJleHHR Y4H
TWBaeTCR npH H3rOTOBJleHHH OTpe3KOB Ka6e11R. 3a,qepmKa ceKQHH 
BblnOJlHeHa no CHCTeMe 1-2-4-2. 3To n03BOJ1ReT perynHpoBaTb 
o6~yl0 BeJlH4HHY sa,qepmKH OTO ,C\O 990 HCC waroM B 10 HC. 
PeryJlHPOBaHHe ocy~eCTBJlReTCR ~ByMR nepeKJll04aTeJlRMH THna 
nn-1-11 , pacnonomeHHblMH Ha nepe,qHeA naHenH. AnR npeo6pa
sosaHHR CHCTeMbl KO,C\OB nepJ!KJll04aTeJlR 1-2-4-8 B CHCTeMy 
1-2-4-2 BXO,C\W 3JleMeHTOB 26, 27 H 30, 31 coe,qHHeHW C npRMWMH 
BWXO,C\8MH 28 H 32 COOTBeTCTBeHHO. 

BblXO,C\Hble TOKOBble CHrHaJlbl CHHMalOTCR C TpaH3HCTOPHblX KJ110-
4eA, coe,qHHeHHWX C 3JleMeHTaMH 33 H 34. 

nPE06PA30BATEJlb BPEMR-KOA 062 1131 

6110K npe,qHa3Ha4eH ,C\JlR H3MepeHHR BpeMeHHWX HHTepsanoB 
MHKpoceKyH,C\HOro ,C\HanasoHa. OH HCnOJlb3yeTCR COBMeCTHO 
c AH-4096 HU JlRn /pasbeM M23 s ·pemHMe HsMepeHHR VI/. npe-
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o6pasosaTenb pa6oTaeT 
no CTapT-CTOnHOMy npHH
LIHny. HHTepsan MemAY 
11 cTapToM11H11 CTonoM11 sa
nonHReTcR cHrHanaMH 
reHepaTopa CTa6HnbHOH 
4aCTOTW,BHyTpeHHero 
nH6o BHewHero,noAKn~--
4aeMoro Ha BXOA 11 re
HepaTop11. 

Ha BblXOA 11 BOPOTA11 

BblBOAHTCR AnHTenbHOCTb 
MaKCHManbHOro H3Me
pReMoro speMeHHoro 
HHTepsana, KOTopaR 
saAaeTCR nepeKn~4aTe
neM 11KAHAJ1bl11 . 

C BblXOAa 11 6nOKH-
POBKa11 CHHMaeTCR CHr-

Han MepTsoro speMeHH npeo6pasosaTenR, pasHwA cyMMe MaKcH
ManbHoro speMeHH npeo6pasosaHHR + speMR nepenHcH s naMRTb 
aHanH3aTopa + AnHTenbHOCTb HMnynbca c6poca OT aHanHsaTopa. 

HanH4He BXOAOB 11npH3HaKH 11 nossonReT OCyl!leCTBHTb pa3-
6HBKY naMRTH aHanHsaTopa Ha 4 rpynnw no 1024 KaHana npH 
pa6oTe c 4HcnoM KaHanos > 512 H Ha 8 rpynn no 512 KaHanos 

· npH pa6oTe c 4HCnoM KaHanos ~512. 
3anHCb npH3HaK03 OCYl!leCTBnReTCR npH noAa4e CHrHanos 

Ha BXOAW npH3HaKOB B Te4eHHe AnHTenbHOCTH BOPOT. 
.QnHTenbHOCTH BXOAHblX CHrHanoB - 5 HC. 
4acToTw saAa~lllHX reHepaTopos: 

BHYTPeHHero - 50 HnH 75 Mr1.1, 
BHeWHero - 150 Mr1.1. 

MaKCHManbHOe 4HCno KaHanos - 1020. 
.QH¢¢epeH4HanbHaR HenHHeHHOCTb - 0,5% . 
MaKCHManbHblH H3MepReMblH HHTepsan = T x (_2 N -1), rAe 

T - nepHOA Kone6aHHH saAa~l!lero reHepaTopa, N - 4Hcno 
paspRAOB npeo6pasosaTenR. 

PasMepw nepeAHeA naHenH npeo6pasosaTenR - 160x158 MM 2• 

nHTaHHe +6 B/0,3 A, -6 B/0,8 A. 
npHHL1HnHanbHaR cxeMa npeo6pasosaTenR npHBeAeHa Ha 

pHc. 18. 0Ha COAepmHT aApeCHW~ perHCTP /3neMeHTW 30, 31, 
35, 36, 40, 41, 59-65/, perHCTP npHsHaKOB /12-19/, perHCTP 
BaAaHHR H3MepReMoro speMeHHoro HHTepsana /28, 29, 33, 34, 
39, 52-58/ C Kn~4aMH /43-51/ H KHOn04HblM nepeKn~4aTeneM 
/n1-n8/, Kn~4H C4HTWBaHHR HH¢0pMal.lHH /25727, 32, 37, 42, 
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66-71, 72, 80, 81/, KBap1.1eBWH reHepaTOP /8/, BXOAHY~ no
rHKY /1-7, 9·~3/, sopoTa /23, 24/. 6onee nOAP06Ho npeo6pa
sosaTenb onHcaH s pa6oTe 1 131• 

rEHEPATOP 066 1141 

® 

tEHEPATOP 
0 0 

1s0Mru. J:fh 75 Mru 
100Mtl1 ~ S0Mru 

®o 0~ 

. 
066 -68 700MA 

npeAHa3Ha4eH AnR pa60TW B Ka4ecT
Be reHepaTopa cepHH s npeo6pasosa
TenRx speMeHH H aMnnHTYAW B LIH¢POBOH 
KOA. 

3Ha4eHHR reHepHpyeMblX 4aCTOT. 
50 Mr1.1, 75 Mr1.1, 100 Mr1.1, 150 Mr1.1. 

HecTa6HnbHOCTb 4aCTOTW MeHbWe 
10-4s-1. 

4Hcno BWXOAOB reHepaTopa - 5. 
0AHH BWXOA KOHTpOnbHWH - 50 Mr1.1. 
Ha KamAY~ napy H3 4-x BWXOAOB 
noAa~TtR 4aCTOTW 50 H 100 Mr1.1, 

nH6o 75 H 150 Mr1.1. 3Ha4eHHR 4aCTOT 
BW6Hpa~TCR TyM6nepoM, pacnonomeHHWM 
Ha nepeAHeA naHenH. 

nHTaHHe 6noKa - 6 B/0,7 A. 
npHHI.IHn pa60TW reHepaTopa OCHQ

BaH Ha CTa6HnH3al.lHH KBap1.1esoA 4ac
TOTOH HeCTa6HnbHWX reHepaiopos. 

npHHI.IHnHanbHaR cxeMa 6noKa npeA-
CTasneHa Ha PHC. 19. 

HasHa4eHHe 3neMeHTOB npHHLIHnHanbHOH cxeMbl cneAY~lllee: 
3neMeHTW 1 H 2 ~ reHepaTopw Ha 150 H 100 Mr1.1 COOTBeTCTBeHHO 
3 H 4 - 3neMeHTW ynpasneHHR TOKOM H, cneAOBaTenbHO, 4aCTOTOH 
reHepaTopos. Ha 3neMeHTe 21 swnonHeH onopHWH KBap1.1eswA reHe
paTop. 3neMeHTW 5, 6 H 15 - ¢a30BWH KOMnapaTop; HHBepTOPW 
7-9 H 10-12 ¢opMHPY~T KOPOTKHe HMnynbCbl' He06XOAHMble AnR 
npaBHnbHOH pa60TW KOMnapaTopa; 3, 13 H 14 HCnonb3y~TCR B Ka-
4eCTBe 6y¢epHoro KaCKaAa; 16717 - AenHTenb 4aCTOTW Ha 2, 
a 18 720 - AenHTenb 4aCTOTbl Ha 3. 6onee nOAP06HO reHepaTOP 
onHcaH s pa6oTe 114/. 

.QHCKPHMHHATOP 4ACTOT~ 069 191 

6noK npeAHa3Ha4eH AnR swpa6oTKH HMnynbca ynpasneHHR, 
cornacy~l!lero pa6oTy BHeWHHX ycTpOHCTB CHHXPOI.IHKnoTpoHa c ero 
BWCOK04aCTOTHOH nporpaMMOH YCKOPR~l!lero HanpRmeHHR Ha AYaHTax. 
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AUCKPUMIAHATOP llAGTDn 

0 0 BXOO. 

e (®) 

BblX. 

1@ _@ 
KA6E:Ab 

2@ @ 
0 0 

069 
-BB 150MA ()+6B 20MA 

4Hcno BXOAOB - 1. 
4Hcno"ewxoAOB - 2. 
BXOAHOe conpOTHBneHHe - 100 OM. 
BwiOAHOe conpOTHBneHHe - 330 OM. 
YpoBHH BblX<:>AHblX CHrHanoe - TTJI. 
4yBCTBHTenbHOCTb K H3MeHeHHID 
nepHOAa BXOAHOA 4aCTOTW - 3 nc. 
nHTaHHe + 6B/20 MA, -6 B/0,15 A. 
npHH4HnHanbHaR.cxeMa 6noKa npeA-

cTaeneHa Ha PHC. 20. Ha BXOAe cxeMW 
CTOHT AHOAHWA orpaHH4HTenb, 3a~H~aro
~HA B~OA HHTerpanbHoA cxeMw /HC/. 
3TanoHHaR Ka6enbHaR aaAepmKa eKnro4e
Ha MemAY BblXOAOM HC H S- BXOAOM 
R-S -TpHrrepa. ~aKTH4eCKH B cxeMe 
ocy~eCTBnReTCR AHCKPHMHHa4HR MrHo
BeHHoro 3Ha4eHHR nepHOAa, ,l\o TeX 
nop, noKa .0TpH4aTenbHWA ¢poHT nocTyna
eT Ha BXOA R noame, 4eM Ha S, Ha 
BblXO,C\e A CHrHanoe HeT. KaK TOnbKO 
CHTya4HR MeHReTCR, Ha BWXOAe A nORB-
nReTCR CHrHan. CMe~eHHeM YPOBHR, Ko-

TOPblA perynHpyeTCR renHnOTOM, ocy~eCTBnReTCR nnaBHOe H3Me
HeHHe eenH4HHbl 3aAepmKH Ha 1 HC. HanH4He HHTerpHpoeaHHR Ha 
BWXOAe 6 HC yMeHbwaeT CTaTHCTH4ecKyID HeonpeAeneHHOCTb cpa-
6aTbJBaHHR nocneAYID~ero KoMnapaTopa. nocneAYID~He :rneMeHTbl 
ocy~eCTBnRIDT ¢0PMHPOBKY BblXOAHblX CHrHanoe no YPOBHRM 
H AnHTenbHOCTH. 
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nPE06PA30BATEJlb TOK-4ACTOTA 0721151 

npeAHa3Ha4eH AnR H3MepeHHR TOKa C HOHH3a4HOHHWX KaMep. 
nonRpHOCTb BXOAHOro TOKa - nonomHTenbHaR. 
4Hcno BXOAOB - 1. 
4Hcno BWXOAOB - 3. 
BWXOA 4aCTOTW /1/ - 1. 
BWXOA ynpaeneHHR /2/ - 1. 
BWXOA mHBOro epeMeHH /3/ - 1. ·o 
n -1 ·1 1 .5 ~Hana30H H3MepReMwx TOKOB - 1.10 7 • 0 A. 
CKopocTb npeo6paaoeaHHR - 109r4/A. 
HHTerpanbHaR HenHHeHHOCTb - 2%. 
TeMnepaTypHaR HeCTa6HnbHOCTb ~ 0,1%/C 0

• 

BpeMR 3Kcn03H4HH - 1-2-4-8 c. 
nopor AHCKPHMHHa4HH OT 10 AO 4000 HMn/c. 

\ 
J1 

t 
f 
' 

~ 

} 

r t 

TOK-YAClOTA 

0 0 Bx. 
~I 

!11213!4! ~ 
UHTffP. noPor 

'~a;g~ 
~ 20\fJl}}r 

10 @)Bbl;® @IK. 
L/~ /( PU ~r 

@@@ 
072 ° 0 

414 
C.----J> 

~6& Qda·6&Q1an ± 12(, 

4acT6Ta HMnynbcoe "mHeoro epe
MeHH11 - 1 r4, 

BH3yanbHaR HHAHKa4HR 
nHTaHHe - 6 B/0,1 A, 

+12 B/0,1 A. 

- 4 AeKaAbl. 
+6 B/0,8 A, 

- npHH4HnHanbHaR cxeMa 6noKa npH
BeAeHa Ha pHc. 21. npeo6paaoeaTenb 
TOK-4acToTa / A/ cocTOHT H3 HCToKoeo
ro noBTOPHTenR Ha noneBOM TpaH3HC
TOpe Tl, reHepaTopa paapRAHoro TOKa 
Ha TpaH3HCTOpe T2, onepa4HOHHoro 
ycHnHTenR /Y/, ,l\-TpHrrepa /Tpl/, 
Keap4eeoro reHepaTopa Ha 100 Kr4 
/Kr/, HHBepTopa /Hl/, Knro4eeoro 
TpaH3HCTOpa T3 H HaKonHTenbHOrO KOH
AeHCaTopa C. B~XOAOM npeoBpaaoea
TenR RBnReTcR ewxoA A-TpHrrepa, 
CHrHanw KOTOporo CHHMS~TCR 4epe3 
npeo6paaoeaTenb ypoBHR /nYl/. 

HaMepHTenb 4aCTOTW C BM3yanbHOA 
HHAHKa4HeA /6/ COAepmHT perynHpye
MblA AenHTenb 4aCTOTbl KBap4eeoro 
reHepaTopa /A4/ AnR aaAaHHR AnH
TenbHOCTH 3KCn03H4HH, cxeMy 11 1-1' 1 

/H2/, c4eTHwA perHCTP /CP/, pe
rHcTp naMRTH /Pn/, AeWH¢paTOP /W/ 

~ H HHAHKaTOP Ha CBeTOH3ny4aID~HX 
AHOAaX. 

UH¢poeoA HHTerpanbHWH AHCKpHMHHaTop 4aCTOTW /B/ ¢aK
TH4eCKH RBnReTCR AHCKpHMHHaTOPOM YPOBHR BXOAHOro TOKa. OH 
BWAaeT Ha BWXOAe noTeH4Han npH naAeHHH TOKa HHme 3aAaHHoro 
3Ha4eHHR. t\HCKpHMHHaTOP ~DAepmHT ycTaHOB04HWH TpHrrep /Tp2/, 
A-TpHrrep /Tp3/ H npeo6paaoeaTenb ypoBHR /nY2/. CHrHanb1 
co c4eTHoro perHcTpa 4epea nepeKnro4aTenb n nocTynaroT Ha 
Tp2 H no KOMa1:tAe 11 3anHCb11 COCTORHHe nocneAHero nepeHOCHT
CR Ha Tp3. reHepaTOP HMnynbCOB 11mHeoro epeMeHH 11 /r/ co
AepmHT cxeMy 11 1-1' 1 /HS/ H npeo6paaoeaTenb ypoBHR /nY3/. CHr
Hanw HMnynbCOB epeMeHH nponycKaIDTCR Ha BWXOA TOnbKO npH 
BXOAHOM TOKe BblWe 3aAaHHoro nopora AHCKpHMHHaTopa 4aCTOTbl. 

CHHXPOHH3AUH~ C B4 /077/ 

6noK npeAHa3Ha4eH AnR npHBR3KH K ¢aae BWCOK04aCTOTHOro 
HanpRme~HR CHHXP04HKnOTpOHa npH H3Y4eHHH MHKPOCTPYKTYPW 
BWBeAeHHWX ny4KOB 4aCTHU. 
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01HXPOHU3ALJUR c Bl/ 

Bb!XO/l 0 

Cl1HX~ 

AHA.11~ 

Bl/.~ 

KOHTP.~ 

077 0 

-68 0.1A 

o axon 

~CUHX 

~.LlET 

~84 

0 

~sa 0.1A 

Bxo,qbl 

Cl1HXPOHl13AU11.R - 3a,qaeT >Ke11aeMb111 
y4aCTOK MaKpOHM
ny11bca ny4Ka 

<l>3Y-

B4 

BblXO,[\bl 

KOHTPOJlb 

4aCTHI.I. 
- no,qaIDTCR HMnyJlbCbl 

c ,qeTeKTopa, pac
no11o>KeHHoro Ha 
ny4Ke 4aCTHLI-

- no,qaeTCR BblCOK0-
4aCTOTHOe HanpR
>KeHHe ,qyaHTa. 

- no3so11ReT rpy6o 
ycTaHaBJlHBaTb Ha 
OCI.IHJlJlOrpa(fJe 
¢a3osoe no11o>KeHHe 
4aCTHLI ny4Ka 
OTHOCHTeJlbHO 84-
YCKOpHTeJlR. 

AHAJ1113 - Bbl,[\aeT CHrHaJlbl, aMnJlHTY,t\bl KOTOPblX 
nponop1.1HoHaJ1bHbl ¢a3e npo11eTa 4acTHLI 
OTHOCHTeJlbHO B4-ycKOPHTeJlR. 

npHHL1HnHaJ1bHaR cxeMa 6110Ka npHee,qeHa Hp PHC. 22. Pa-
6oTaeT 6110K c11e,qyID~HM o6pa3oM: C npHXO,[\OM CHHXpOHMnyJlbCa 
ycTaHOB04HblH TPHrrep Ha 32.2 H 31.4 nepeBO,[\HTCR B COCTORHHe, 
KOTOpoe pa3pewaeT npoxo,q HMnyJlbCOB ¢13Y Ha TpHrrep 33.2, HO 
3a C4eT CBR3H BblX. 31 • 4 - BX. 32. 1 3TH HMnyJlbCbl nepeBO,[\RT 
TpHrrep 32-2, 31.4 B HCXO,t\HOe COCTORHHe, TeM caMblM Bb1KJ1ID4a
IDT BeHTHJlb 32-1, 4TO npHBO,[\HT K (fJopMHPOBaHHID KOpOTKOro HM
ny11bca Ha exo,qe 33.2. Bb1XO,[\HOH HMnyJlbC C 32.1 MeHReT COCToR
HHe TpHrrepa 33.2, KOTOpoe coxpaHReTCR 3aTeM ,[\O npHXO,qa 
no11o>KHTeJ1bHoro nepexo,qa oT cHrHa11a B4. 3ToT nepexo,q so3spa
~aeT TpHrrep 33.2 B HCXO,[\HOe COCTORHHe. TaKHM o6pa3oM, Ha 
BblXO,[\e 33. 2 (fJOPMHPYIDTCR HMnyJlbCbl pa3HOH ,t\JlHTeJlbHOCTH' Ko
TOpble ,qa11ee 4epe3 6y¢epHblH KacKa,q 35.1 nocTynaroT Ha epeMR
aMnJ1HTY,t1Hb111 npeo6pa3oBaTeJlb H ,qa11ee Ha BblXO,[\ AHAJ1113. 0,qHo
epeMeHHO c npRMOro BblXO,[\a 33. 2 HMnyJlbCbl nocTynaIDT Ha (fJop
MHp_oBaTeJlb ,t1J1HTeJ1bHocrn HMny11bcos Bb1xo,qa Cl1HXPOHl13AU11.R. 

rEHEPATOP KJl 305 

reHepaTOP npe,qHa3Ha4eH ,t\JlR nHTaHHR CBeTO,[\HO,t\OB, yc
TaHOBJleHHblX B Cl.lHHTHJlJlRI.IHOHHblX C4eT4HKax, H MO>KeT pa6oTaTb 
B pe>KHMe aBToreHepa1.1HH H C BHeWHeH CHHXpOHH3a1.1HeH. 
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BblXO,t\ 

KOJ1114ECTBO 
conPOTl1BJlEHl1E 
AMnJ111TY/J.A 
4ACTOTA 

fJ.Jll1TEJlbHOCTb 
Cl1HXPOHl13AU11.R 

- 15. 
- 50 OM •. 
- 10 MA. 
- s pe>KHMe asToreHepa-

LIHH - 10 Krll, 
B >K,[\y~eM pe>KHMe He 
6011ee 10 Krl.l. 
15 HC. 

- BXO,[\ H BblXO,[\ COOTBeT
CTByeT NIM. 

no KoMaH,qe NA(O)F(17) c MarncTpa11H KAMAK H npH 
HaJ1H4HH CHrHaJlOB W17W15 MO>KHO ocy~eCTBJlRTb BblKJ1ID-
4eHHe 11ro6oro Bb1xo,qa reHepaTopa, cHrHa110M W 16 reHe
paTop nepeBO,[\HTCR H3 HenpepblBHOro pe>KHMa B >K,t\Y~HH. 

npHHL1HnHaJ1bHaR cxeMa reHepaTopa npe,qcTae11eHa 
Ha ,qsyx PHCYHKax /pHc. 23 H PHC. 24/.Ha PHC. 23 
noKa3aHa npHHL1HnHaJ1bHaR cxeMa ,qewH¢paTopa KoMaH,q 
KAMAK H perHcTpa 3anHcH H xpaHeHHR ,qaHHblX, a Ha 
PHC. 24 - cxeMa reHepaTOPHOH 4aCTH 6110Ka. 

reHepaTopHaR 4aCTb 6110Ka COCTOHT H3 aBTOreHepa
TOpa, co6paHHoro no cxeMe c 3a,qep>KaHH011 o6paTHOH 
CBR3bro 1161 , r,qe 32.1 H 32.2 BKJ1ID4eHbl Me>K,qy co6011 

no cxeMe YCTaHOB04Horo TpHrrepa, 32.2 H 33.2 BblnOJlHRIDT POJlb 
aa,qep>KaHHOH o6paTHOH CBR3H, a se11H4HHbl R62 H Cl onpe,qe11RIDT 
4aCTOTY reHepiTop~ 8 HenpepblBHOM pe>KHMe. 

noc11e orpaHH4eHHR no ,[\JlHTeJlbHOCTH 3a C4eT ,[\H(fJ(fJepeH1.1H
pyro~ero 3JleMeHTa Ha C2,R11, BKJ1ID4eHHOro B 3MHTTep T2, HM
nyJlbCbl 4epe3 6y¢epHble KacKa,[\bl nocTynaIDT Ha 15- BblXO,[\OBblH pa3-
BeTBHTeJ1b. 8blKJ1ID4eHHe J1ID6oro H3 BblX0,[\08 npoH380,[\HTCR sse
,[\eHHeM BblXO,[\HOro TpaH3HCTopa B pe>KHM HaCbl~eHHR. 

3AfJ.EPmKA KJl 301
121 

6110K npe,qHa3Ha4eH ,t\JlR 3a,qep>KKH JlOrH4eCKHX CHrHaJlOB. 
6110K Bbmo11HeH s cTaH,qapTe KAMAK. B o,qHOM 6110Ke co,qep-

>KHTCR 2 JlHHHH 3a,qep>KKH. 
4HCJ10 BX0,[\08 - 1. 
4HCJ10 BblX0,[\08 - 2. 
3a,qep>KKa H3MeHReTCR OTO ,[\O 63,5 HCC waroM 0,5 HC. 
Ha4aJlbHaR 3a,qep>KKa - 20 HC. 
MaKCHMaJlbHaR 4aCTOTa BXO,[\HblX CHrHaJlOB - 90 Mr1.1. 
<l>yHKLIHH KAMAK - F(I) H F(17). 
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H3MeHeHv1e 3a.r1ep>KKv1 ocylJleCTBil.ReTC.R 3anv1cb10 '' 111 

no IJ.!vlHaM Wl-W7(W9-Wl5) B COOTBeTCTBYIOlJlvli1 pa3p.R.Q. 
no WvlHe W8(Wl6) OCylJleCTBJl.ReTC.R 6110Kv1poBKa BblXO.QHOro 
cv1rHa11a. 

nv1TaHv1e - 6 B/0,5 A, +6 B/0,25 A. 
npv1H~v1nv1a11bHa.R cxeMa 6110Ka npv1se.r1eHa Ha pv1c. 25 . 

3a.Qep>KKa cv1rHa11a OCylJleCTBJl.ReTC.R OTpe3KaMvl MvlKPOKa6e
Il.R PK-50-1-11. 3neMeHTW nepeKill04eHvl.R 3a.Qep>KKvl aHa-
11orv14HW v1cno11b3yeMwM B 3a.Qep>KKe 068. H3MeHeHv1e 3~
.r1ep>KKv1 Ha 0,5 HC OCylJleCTBJl.ReTC.R C.QBvlrOM ypoBH.R 
cpa6aTWBaHvl.R 3IleMeHTOB 7 vi 14, .r1e11v1TeI1eM Ha pe3vlCTo
pax 36 OM v1 3,3 KOM. 

Onv1caHHb1e 6110Kv1 Haw11v1 wv1p0Koe npv1MeHeHv1e npaK
Tvl4eCKvl so scex 3Kcnepv1MeHTax, nposo.Qv1Mwx B na60-
paTopv1v1 .R.QepHwx npo6neM, v1 noKa3a11v1 swc0Kv1e 3Kcn11ya
Ta~v10HHWe xapaKTepvlCTvlKvl. 

ABTOPW nonb3YIOTC.R Cily4aeM BWp~3vlTb 611aro.r1apHOCTb 
E. Bv1HK11epy' B coaBTOPCTBe. C KOTOPblM pa3.pa6oTaH P.R/:1 
6110K0B, A.H.Cv1Haesy 3a none3Hwe 06cy>K.QeHv1.R v1 vlHTepec 
K pa6oTe, H.A.611v1Hosy, 6.M.Ky11arv1Hy v1 M.M.neTpos
CKOMy 3a Ka4eCTBeHHWi1 MOHTa>K 6110KOB, H.B.OraHeC.RH 3a 
oct,opM11eHv1e .QOKyMeHTa~vlvl, a TaK>Ke COTPY/:IHvlKaM rpynnbl 

pa.Qvl03JleKTp0Hv1Kvl OnwTHOro npov13B0.QCTBa 3a 60I1bWYIO pa6oTy no 
no.QrOTOBKe 6110KOB K cepv1i1HOMy BblnYCKY. 
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