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B aaHHoft pa6ore onucaahl cnexrpoMeTpuqecxue ycu
nurenu, paapa6oraHHbre anSI cnexrpoMerpuqecxux H3Mepe
HHH B OTaene SlaepHOA cneKTpOCKODHH H paaHOXHMHH Jla-
6opa TOpHH SIAepHbiX npo6neM B nepuoa 1972-1975 rr • llnSI 
aH~~epeHUHpOB8HHSI H HHTerpHpOBBHHSI BXOaHbiX HMnynbCOB 
npuMeHeHhi xax naccnBHbre ~opMupyromue uenu Ha RC- " 
RLC -aneMearax, Tax u uenu Ha ocHoae onepauHOHHbrx 
ycunureneA. 

Ha puc. 1 noxaaaHa 6nox-cxeMa 5-xacxaaHoro rpaH
aucropaoro yc~owurenSI. Bxoaahre HMnynhCbi qepea arre
Hroarop nocrynaror Ha ycunurenh-HHaeprop Y1 , K Bbrxoay 
KOTOporo DOaKnroqeHa Uefib aH~~epeHUHpOB8HHSI H KOMDeH
C8llHH nonroca HyneM. nocne eroporo arTeHroaropa H ycH-
neHHSI B Y2 HMnynhCbi, HHTerpHpoaaHHbre RC-uenoqxoii, 
noaaroTCSI qepea 3MHTTepHbiH noeropurenh Ha RLC aH~~e
peHuupyromuA xacxaa /I~YcuneHHbre xacxaaoM Y3 HMnynh
Cbi nocrynaror Ha RLC ~opMupyromyro uenoqxy, xoropag 
nepexnroqaeTCSI nu6o xax aeyxxpaTHO HHTerpHpyromaSI, nu6o 
KaK aH~~peHUHpyromaSI H oaHOKpaTHO HHTerpHpyromag/1 ,2/. 
Bbrxoa oxoaeqHoro xacxaaa Y.a noaxnroqeH K exoay ycHnH
Teng cra6HnuaauHH Hyneeoro ypOBHSI Ys • 

TipHHllHDH8nhH8SI C XeMa YCHnHTenSI DOK838H8 Ha pHC, 2. 
OraenhHbre xacxaabr cocraaneHbi Ha rpaH3Hcropax T

1 
.. r,., 

T5 - T 9 , T9-1JJ, T12- T16 u T20 - T28 .Ha axoae no
cneaHero xacxaaa ucnonhaoaaHbr noneabre rpaH3Hcropbr 
anSI yaenHqeHHSI exoaHoro conporHaneHHH, YcHnHTenh a ue
nu 06paTHOH C BSI3H, anH CTa6HnH38UHH Hyneeoro ypOBHSI, 
BbmonHeH Ha TpaH3Hcropax T

29
- T

31 
. 
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YcunuTeJib uMeeT cne.uyiOfuue ocuoaHhie xapaKTepu
CTUKH: 

nonSipHOCTb BXO,llHOrO CUrHana 

M8KCUManbH8SI 8MllnUTY.ll8 
exo.uuoro curaana 

nonSipHOCTb BbiXO.llHOrO CUrHana 
M8KCUManbH8SI 8MllnHTY.ll8 

+ unu -; 

s; 3 B; 
+ HnU -; 

Bhixo.uuoro c uruana 
llOCTOSIHH8SI apeMeHH 

+ 5 B; -10 B; 
<f>opMUpOB8HUSI 0,5; 1,0; 1,5; 2,0; 

2,5 MKC; 
llOCTOSIHH8~ BpeMeHU uenu 
BOCCT8HOBneHHSI fiOCTOSIHHOft 
COCTaBnSIIOIIleA 

KOa<f><f>uuueHT ycuneHUSI 
aenuaeAuocTb ycuneHHSI 

TeMneparypHaSI aecra6unbHOCTb 
ycuneHHSI 

wyM, npuee.ueHHhift KO axo.uy 
npu M8KCUM8nbHOM ycuneHUU 

100 Me; 
1 • 1000 
s;10-' 

5 •10 -s I 1 ° C; 

7 MKB.a<f><f>. 

Ha puc. 3 noKa3aHa 6noK-cxeMa aropoft MO.llH<Pruauuu 
ycunurenSI. TiepeaSI uenb .llH<P<f>epeauupoeaHHSI u KOMneuca
uuu noniOca HyneM llO,llKniO'I9H8 KO BXO.lly ycHnUTenSI, l1H

aepCHhiA KacKa.ll co.uep)I{UT ycunurenb YI u 3MHTTepHhift 

llOBTOpHT91Ib 3TI1 • .llanee cne.uyeT UHTerpupyiOIIlUA KBC-

KB.ll u 3MUTTepHhiA n'oeropu-renb, nocne KOTOphiX 6noK

cxeMa aaanoruqua U3o6pa)l{eHHoA Ha puc. 1. H a Ta6nuuax 

U puc. 3 ll0K838Hhl aenU'IUHhl conpoTuaneHuA pe3HCTOpoe, 

9MKOCTeA KOH.ll9HC8TOpOB U UH.llYKTUBHOCTeA,COOTBeTCTByiO
IIlUe ycuneHuiO K u u nocroSIHHoif epeMeHH ~6pMupoeauuSI 

r<f>OpM:TipHHUUnuanbH8SI CXeMa ycunuTenSI UOK838H8 Ha 
puc. 4. Hcnonb30BaHhi auanoru'IHhie KacKa.llhi ycuneHHSI, 

6 

38 HCKniO'ieHHeM K8CK8.ll8 CTa6unH38UHH Hyneaoro ypOBHSI, 

YcHmnenb HMeeT cne.uyiOmHe OCHOBHhie xapaKrepHCTH-
KH: 

nonSipHOCTb BXO,llHOro CHr.Hana 

MaKCHM8nbH8SI 8MHnHTY.ll8 
BXO.llHOrO CHrHana 

nonSipHOCTb BhiXo.a.noro CHrHana 

M8KCHManbH8SI 8MfinHTY.ll8 
BbiXO,llHOrO CUrHa.'Ia 

+ HnH -; 

s;3 B; 
+ HnH -; 

+ 5; -10 B; 
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PHc. 3. BnoK-cxeMa Mo.uu<f>HKaUuH ycHnuTenSI ua Tpau-
3UCTopax. 
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IIOCTOHHHBH BpeMeHH <f>opMHpOBBHHH 0,2 i 0,5; 1,0; 

1,5; 2,0; 4 MKCi 

IIOCTOHHH851 Bp9M9HH U9IIH BOCCTBHOBne-

HHH IIOCTOHHHOA: COCTaBnHIOIUeii 100 MCi 

aenuaefiHOCTb ycHneHHH I0-4; 

T~MIIepaTypHBH H9CTB6HnbHOCTb 

ycHneHHSI 

lllYM 1 IIpHB9.ll9HHbifi: KO BXO.llY iipH 

M8KCHM8nbHOM yCHneHHH 

5.10-S /°C; 

7 MKB.s<f><f>. 

Ha pHc. 5 rroKaaaaa 6noK-cxeMa ycHnHTensr, Bbmon

HeHHoro aa orrepauHOHHbiX ycunHTensrx 1YT401 E. Bxo.ll

Hbie HMrrynbc bi rrocTyrraJOT aa arTeaJOaTop H RC -HHTer

parop H aaTeM Ha yciWHTenbHbiii KBCKB.Il 01. Heo6xo.llH

MOCTb HHTerpHpOBBHHH,• JlO ycHneRHH Bbi~B8H8 orpaRH'IeHHOH 

'IBCTOTHOA XapaKTepHCTHKOH orrepaUHOHHOrO ycunHTensr 

1YT401E (puc. 6). 
Bo B.TOpOM KBCKB.lle IIpHM9HHeTCH O.llHOKp8THOe HHTer

pHp0~8HHe H O.llHOKpBTHOe llH<f><f>epeHUHpOBBHHe C KOMIIeH

CBUHeii rronJOca RyneM. llepell8TO'IH851 <f>YHKUHH KBCKB.IlB, 

B cnyqae paseHCTB8 IIOCTOHHHbiX .llH<t><f>epeRUHpOB8HHH H 

HHTerpHpOBBHH511 HMeeT BH.ll 

K(p) -
R I 

Rl + R3 

1 + pC1R3 
R R .. 

O+pC1n 1 & )(l+pC2R2) 
I+ 3 

AHanorH'IHBH CXeMa, B KOTOpOH BbiiiOnH.HeTCH TOnbKO 

.llH<f><f>epeHUHposaHHe c KOMrreacauHeii rron10ca ayneM,HMeeT 

XY.lllllYIO KOMIIeHCBUHIO H3-38 6onblJlOrO carHana paccor

naCOB8HHSI H8 BXO,lle OIIepaUHOHHoro ycHnHTensr. 

TpeTufi KacKa.ll ( 03 ) HMeeT rtepeKnJO'IaeMbiii Kos<t><f>H

UHeHT ycHneHHSI ,llnH COXpaReHHH ycHneHHH CHrRana IIpH 

.llByKpaTHOM .llH<f><f>epeHUHpOBBHHH. 

llocneJlHHii <f>opMHpyiOWHH K8CK81l ( 0 4) HMeeT rrepe,llaTO'I

HYIO <f>yRKUHJO, He HMeJOWYIO Ryneii: 

K(p) - __&_ 1 
R3 l+p2C 1C2J1, 1 R 2+pC2 [(R2 +R 1) +R1 ·H! 

Y CnOBHe KpHTH'IeCKOrO pe)!(HM8 1 COOTBeTCTBYJOWero .llBY

KpaTHOMy HHTerpHpOB8HHIO, HMeeT BH.ll 

9 
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Puc. 6. Moaenb onepauuoHHoro ycunuTeml c yqeTOM ua
MeHeHH.H UOCTO.SIHHbiX HflTerpupOBBHH.SI npH H8CbiUleHHH. Ha 

HH*HeM pHCyHKe - 38BHCHMOCTb aMnnHTYAbl HeHCKB*eHHOI'O 

HMUynbca OT AnHTenbHOCTH ~pORTa HMnynbCa. 

II 

I·_-----------------------
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ct 
c2 

R2 2 
(RI + R2+Rt R;) 

4RtR2 

HyneaoH: ypoaeHb Ha Bbrxoae yeHnHTen.st eTa6enH3HpyeTe.st 
ll9DbiD OTpHUaTenbHOH o6paTHOH ea.st3H, eoeTo.stmeil: H3 
onepauHoaaoro yeHnHTen.st 06,nepeKniD"iaTen.st non.s~paoeTH 
H HHTerpHpyiDmHX UeneA, eB.st38HHbiX e BXOllBMH yeeneTe
neil: 02 H 0 5. CymeeTayeT aaa pe.lKHMa: eTa6HnH3BllH.sJ 
noeTOHHHOH eoeTaBnHIDmeil: H ~HKeaUH.sJ Hyneaoro ypOBHH 
oaaononHpHbiX HMnynhcoa. Ha pHe. 7 H 8 noKa3aHbi exeMbi 
oTaenbHhrx"yeHmiTenbHhiX KaeKaaoa. 06oaaa"ieHH.st onepa
llHOHHbiX yeHnHTeneil: eOOTBeTeTBYIDT o603HB"i9HHHM B 
6noK-exeMe pee. 5. 

8 OKOH9"iHOM KaeKalle ( pHe, 9), KpOMe onepaUHOHHOrO 
yeHnHTenH, ll06aaneH MOmHbiH 3MHTTepHb!H DOBTOpHTenb, 

DpH Heo6xoaHMOeTH yaenH"ieHHH aMnnHTYllbi Bhixoaaoro 
HMnynhea ao 10 B pe.lKHM onepauuoaaoro yeHnHTenH 
eMemaeTeH e DOMOmhiD 39HepoaeKoro AHOllB /3/. 

KH: 
Y eHnHTenb HMeeT eneayiDmHe OeHOBHbie XBpBKTepH eTH-

nonHpHOeTb BXOAHOrO eHrHana + HnH -; 
M8KeHMBnbH8H BMDnHTYllB 

axonaoro euraana s_ 3 B; 
DOnHpHoeTb BbiXOAHOrO eHrHana + HnH -; 
MBKeHMBnbHBH BMDnHTYllB 

Bbrxoaaoro euraana 5 B ( 10 B nnH 

OllHODOnHpHb!X 
eHraanoa); 

noeTOHHH8H BpeMeHH ~OpMHpOBBHHH \ 0,5; 1; 1·,5; 

( npH MaKeHManhHOH BXOAHOH 
aMnnHTYAe 10 8 1

) 

UOCTOHHHBH BpeMeHH ll9DH BOeeTa~. 

HOBneHHH DOeTOHHHOH eocTaBnHIDmeA 
HenHH9HHOeTb yeHneHHH 
TeMnepaTypaag aeera6nnhaoerh 
yeHneHHH 
yeHneaHe 

2 MKe; 

1 ; 1 ,5; 2 MKe; 

2,10,50 Me; 
< 10 -4 . - ' 
5.IQ-5 /1 °C; 
2~512; 

PHe. 7a. YcunHTenbHhiH KaCKaA c OAHOKpaTHhiM HHTerpH

poaanHeM, OAHOKpaTHbiM AH~~peHUHpOB8HHeM H KOMUeH

eaueeA non10ca ayneM. 0 2 - 1 YT4016. 

~-----, 

I --
1 
I 
I 
I 
I 
I-

I 
I 
I 
I 
I 

0 

+128 

'7.0 

811/X. 

fTJaJB 

-128 

PHc. 76. YcHnHTenhHbiH KaeKaA e perynHpOBKOH yceneHHH 
H OAHOKpaTHbiM HHTerpHpoaaHHeM RC• uenhiD, 0 1 

1YT4016. 
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wyM, npH ae.neHHbiii KO axo.ny, 
npH MBKCHManbHOM ycuneHHH 

nHTepaTVpa 

20 MKB.3cpcp. 

1. C.H.OpMaHA)I{Hea. OHHH, 13-~812, ,Uy6ua, 1972. 
2. C.l1.0pMaHA)I{Hea. Ol1Hl1, P6-6052, ,Uy6ua, 1971. 
3. E.IO.CeMeHoa. OHHH, 13-6975, ,Uy6ua, 1973. 
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~YKOfiHCb nocTynuna B H3AaTenbCKHA OT,nen 
27 aarycTa 1975 ro.na. 
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