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CyMMHpyJOumit nnaeitHbiA ycnnnTenb 

CxeMa npeJlHaaaaqeaa JlnSI nnaeitaoro ycnneHitiSI: gneKTPH'ieCKHX uanpSI­

~eHHA B illHpOKOM JlH8ll830He apeMeH - OT eJlHHHU H8HOCeKyHJl JlO nOCTOSIH­

HOI'O TOK8, 0JlHH 6nOK 3aKnJOqaeT B ce6e JlB8 ycHnHTenSI, npeJlH83H8'ieH-

HbiX JlnSI pa60Tbl C OTpHUaTenbHbiMH CHI'HanaMH, C ero llOMOUlb!O MO~HO .npOH3BO­

JlHTb nnaeiaoe cno~eane cnraanoa (Jlo JleBSITH) H nnaeftaoe paaBeTaneHHe 

HX ( C COOTBeTCTByJOUleft llOTepeft aMnnHTYJlbl npH H8I'py3K8X 50 OM) • Dep­

Bb!e K8CK8Jlbl ycHnHTeneit MOI'YT HCnOnb30B8TbCSI T8K~e JlnSI nHHeftHOI'O 

HHBepTHpOB8HHSI CHI'HanOB, a BTOpbie - JlnSI pa60Tbl C HMnynbC8MH nonO~H­

TenhHOit nonSipHOCTH, 

OnncaHHe npHHUHnnanbHOA cxeMbi. YcnnHTenh, npHHUHnnanh­

HaSI CXeMa KOTOpOI'O llOK838H8 H8 pHC, 1, COCTOHT H3 JlBYX HHBepTHpy!OlllHX 

K8CKaJlOB C o6paTHOft CBSI3b!O no roKy ( 1 .. 3] , 0TnH'iHSI OllHCbJBaeMOit 

CXeMb! OT H3BeCTHbiX 38Kn!O'i810TCSI B cneJlyJOUleM, 1, .llnSI 38ll8HHSI HyneBO­

I'O llOTeHUHana Ha BXOJl8X K8CK8Jl0B HCnOnb3YIOTCSI HCTO'iHHKH CMelll810Ulei'O 

aanpSI~eHHSI aa TpaaancTopax T2 H T5 • Pe~H '.fbi 9TH X TpaH3HCTopoa 

H pe~HMbi T1 H T 
4 

.no nocTOSIHHOMY TOKY Bbi6paHbi OJlHH8KOBbiMH, 

'iT06b! o6ecne'lHTb paBeHCTBO H81lpSI~eHHit 9MHTTep-6aaa COOTBeTCTBY!OlllHX 

3 



nap TpaH3HCTOpOB H HX OllHH8KOBbiA TeMnepaTypHbiA apeA4!. 2. BBelleHHeM 

TOKosaaaiOmero conpoTHBneHHSI B KonneKTopax T1 H T4 yBeJIH"'eHa 

rnyoHH8 oopaTHOA CBSI3H no TOKy, YK838HHbie Mepbi ooecne'IHBaiOT yMeHb­

meHHe llOJlrOBpeMeHHOA HeCT80HJlbHOCTH Bb!XOllHOrO 'Hyng' llO ypOBHSI :!:f!O MB 

( npH R r = 50 OM). 3. BBelleHbi oxpaHHbie llHOllbi 0 1 .. 04 ( 0 311 A) 

"~ 0 6 (2 0 503), samHIIlaiOmHe SMHTTepHbie nepeXOllbi TpaH3HCTopoB oT 

HanpsnKeHHSI o6paTHOA nongpHOCTH H llHOllbi 0 
6 

H 0
7 

( 0 7) I 3aJilHUl8IO-

UlHe yCHJlHTeJlb npH OTKJliO"'eHHH HCTO"'HHKOB nHT8HHSI .:!: 24 B. 4, YCHJlHTeJlb 

''\ 

~J: 
,·j 

MO)I(eT TaK)I(e paoOT8Tb B pe)I(HMe orpaHH"'eHHSI BbiXOllHbiX CHrHaJIOB Ha ypoB- ~ 

He "' 1 B • .Qng 9TOro HCnOJlb3YIOTCSI orpaHH"'HTeJlbHbie uenO"'KH 1 COCTOSIJilHe 

H3 llHOllOB 08 H 0 9 (2 0 503E) B 6asax T3 H T6 H conpoTHB-

neHHA COOTBeTCTBeHHO 1,2 K H 620 0~ B HX 9MHTTepax ( H8 pH C. 1 nyHKTH-

poM). OpH aToM: u Bb!X, ~ 1 B + 0,4. U BX (B) 1 a MepTBOe 

BpeMSI ycHJIHTeJISI HpH 2 B -s u BX < 10 B B cpeaHeM HapacTaeT no sa-

KOHy: tM = 5 HCeK + 3 ( u BX (B) - 2) 1 T.e. HanpHMep, npH 

u BX = 5 B 1 U Bb!X = 3 B H t = 15 HCeK, 
M 

YcTaHOBKa "Hyng' BbiXOllHoro HanpSI)I(eHHSI npoH3BOllHTCs:I nepeMeHHbiM 

conpoTHBneHHeM 1 K. HacTpoAKa ycunHTenSI CBOllHTCs:I K ycTaHOBKe HyneBoro 

ypOBHs:I Ha ero BbiXOlle, 'ITO CBHlleTeJlbCTByeT 0 ero HCnpaBHOCTH, 

•. 

KpaTKHe XapaKTepHCTHKH 

BxoaHoe conpoTHBJieHHe: 50 OM .:!: 10%. 

BbiXOllHOe conpoTHBneHHe: He 6onee 5 oM. 

x) 
.UHanasoH nHHeAHoA. nepeaa'IH CHrHanoB: 0 fo -6 B. 

1 

Kos~PIPHuHeHT ycHneHHs:I: 12 ±.. 15%. -:•; 
} 

YIHTerpanbHaSI HeJIHHeAHOCTb: He 6onee 2%. 

x) OpH R = 50 OM. 
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BpeMSI 3aAeP*KH BbiXOAHoro CHI"Hana: He 6onee 5 HCeK. 

BpeMSI .HapacTaHHSI !llpoHTa BbiXOilHoro CHI"Hana: 2,5 HCeK :!:.. 20%. 

CneAyeT noMHHTb, 'ITO B nHHeii:HOM pe*HMe TpaH3HCTopoM 

pacceHBaeTCSI B HMnynbCe 3H8'1HTenbH8SI MOlliHOCTb, ll09TOMY OTHOllieHHe 

9MllnHTYAbl ( B BOnbTaX) K CKB8)!{HOCTH Bb!XOAHb!X HMnynbCOB ycHnHTenSI 

He AOn)!{HO npeBbllli8Tb 0,5. JlnSI ynyqweHHSI nHHeii:HOCTH HnH ysenH'IeHHSI 

Bb!XOAHOil: MOlliHOCTH napannenbHO Tp8H3HCTopy T 6 MO)!{HO BKniO'IHTb A068BO'I­

Hb!il: Tp8H3HCTOp, llOAKniO'IHB HX 9MHTTepb! pa3AenbHO K K8)!(JlOMy H3 conpoTHB­

neHHli 27 OM. 

HHTerpaTop 

HHTerpaTOp npeAH83Ha'leH AnSI no;;:ry'leHHSI HMnynbCOB, npHI"OA~b!X AnSI 

pa60Tbl C aHanH38TOpOM 1 HMeiOlliHX 8MllnHTYAY 1 nponopUHOHanbHyiO 38pS!Ily, 

nocTynHBllieMy Ha BXOA 'CXeMbl ( HanpHMep, C 8HOA8 !lloTOYMHO)!{HTenSI). En OK 

3aKniO'I8eT B ce6e AB8 HHTerpaTOpa, pa60T810lliHX C OTpHU8TenbHb!MH CHI"­

HanaMH H8 Harpy3Ky C COIIpOTHBneHHeM 400 OM. TIOCTOSIHH8SI BpeMeHH HH­

TerpHpOB8HHl'l H senH'IHH:b! HHTerpHpyiO!llHX eMKOCTeil: Bbi6paHbl T8KHM o6-

pa30M, 'IT06b! o6ecne'IHTb pa6oTy CXeMbl B llH8ll830He AniiTenbHb!X BXOilHb!X 
~. 

H~mynbCOB 5 fo 200 JICeK. 

0nHC8HHe llpHHUHllH8nbHOil: C X eM blo BXOil HHTerpa TOp a Bbl-

llOJIHeH Ha TpaH3HCTOpe T 
1 

, BKmo'leHHOM no cxeMe c o6mea 6aaol1 

(pH c. 2). TpaH3HCTop T 2 , TaK *e KaK H B ycHnHTene, HCliOnbayeTCSI 

AJISI aaAaHHSI cMeiUaiOmero aenpSI*eHHSI Ha 6aay T 1 • Bxot:taoa TOK c 

KonneKTOpa T 1 llOAaeTCSI Ha HHTerpHpyiOlliYIO eMKOCTb C1 (150/25 n!ll) 

[4)-5] • BenH'IHHa nocTOSIHHoil: HHTerpHpOBSHHSI R 
1 

C 
1 

= 2 MKCeK 

R 1 = 20 K). 
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0TnHqHT9nbHOa OC06eHHOCTbiD HHTerp&ropa RBnReTCR BKnroqeHHe HH­

~yKTHBHOCTH L1 = 200 MI'H a KonneKTOp T1 ~ng aa~aHHR cTa6Hnbaorr 

noTeHUHana no nocTOstHHOMY TOKy. BenHqHHa ee Bhi6paHa ~ocTaToqao 6onb­

moil: ~nR TOI'01 qT06hi 3ap~ C HHTerpHpyiOIUel!: 9MKOCTH CTeKan fiOntiOCTbiO 

qepea conpoTHBneHHe R 1 , npH aTOM c~aHr nocTORHH<>ro ypoBHR npH 

IT0Bhlll19HHH 3arpy3KH npaKTHqeCKH OTCyTCTBy eT, 

DpH aaMKHyTOM nonoMeHHH TyMonepa T 6 
1 

( "6biCTpb!ii:' p9)KHM) 

HMflynbC C BpeMeHeM HapacTaHHR 1 paBHhiM ~nHTenbHOCTH BXOLlHOI'O CHI'Hana, 

H apeMeHeM cna~a ,., 4 MKCeK rronaeTCSl Ha 6ytiJepHhl9 aMHTTepHbie fiOBTOpH-

TenH T
3 

H T 4 H qepea orropHhiii: ~HO~ D 4 , CMeiUaioiUHH uoTeHUHan 

no - 0,3 B, - Ha BhiXO~Hhie aMHTTepHhie noaTopHTenH T 5 - T 7 , Pel'y-

llHJlOB Ka "Hyng" Ha BhiXO~e OCyiUeCTBnsteTCR TiepeMeHHhiM COHpOTHBll9HH9M 

2 K, 

DoCKOnbKY B "6hiCTpOM" p9)KHMe nepe~HHl!: 4JpOHT BhiXO~HOl:'O HMnynbCa 

Kopoqe, He)l(enH .:>OhJqHo Tpe6yercst ~ng aHallH3aTopa, '3 cxeMe rrpe~ycMOTpeH 

"Me~ll9HI-Ibiil: pe)KHM", peannayeMhiH llPH pa30MKHYTOM fiOllQ)K9HHH TyM6nepa 

T 
1 

, B 8TOM cny'!ae nocne.noBaTennHO c lfHTerpH,~YJOl!leii: ueno'IKOil: 

BKllJO'!ae'!'Cst KOJJe6aTenbHOe 3BfJHO L2 - C 2 ( 'L 2 "' 0,5 MI'H, 

c2 = !50 n,P, R 2 = 5,6 K), cTa.H~apTH3llpy•omee apeMH HapacTaHH.S 

HMnynbca H ero cna~ aa ypoaae 0,5 MCeK 6ea noTepH a aMnnHTy~e. Cne­

.nyeT,onHaKo, Y'IHTbiB8Tb 1 'ITO B aTOM p9)1(HM9 Ha Bb!XO.lle HHTerpaTopa B 

HHT9pBalle AO 4 MKC9K flpHCYTCTBylOT "nOCll9HMflynbCbi" TOH )1<9 LlllHT9llbHOC­

TH C YM9Hblli810IU9:li:Cst 8MflllHTynoil:, 

llHOLlhi D 1 l- 0 
3 

( D 311 A) B cxeMe - npe.noxpaHHTenbHhie 

If HCITOllb3YIOTCR .nn.s Cp938HHR HMfiYllbCOB fiOllO)KifT9llbHOj;i ITOllSlpHOCTH. 

KpaTKHe xapaKTepHCTHKH 

Bxo~aoe conpoTHBJieHHe: 50 oM :!:. 10%, 

8hiXOAH09 COflpOTHBll9HHe: He 001199 10 OM, 

8 

.QHanaaoa nHHel!:aoA nepe~aqH BhiXO~HhiX CHrHanoa: 0 .. -tO a. 

Koa~~HUHeHT nepe~aqH (Ha O~Hy HCeK BXO~HOI'O HMnynbca): 

-1 0,05 .. 0,075 HC9K , 

11HTerpanbHast aenHHeil:HOCTb: He 6onee 1 ,5%. 

BpeMH Hapa cTaHHH BhiXO~Horo curaana: 

a) B "6biCTpOM"' pe)KHMe paBHO ~nHTenbHOCTH BXO~HOI'O CHI'Hana; 

6) B 'Me~neHHOM"' pe)KHMe - 0,5 MKC9K, 

MepTaoe apeM.s: He 6onee 5 MKCeK, 

11HTerpaTOp HMeeT BhiXO.ll Hanpst)KeHHSl (T 6 ) 1 TOKOBhiA Bh!XO.ll (T II 

H BhiXO~ C perynHpyeMhiM KOa~~HUH9HTOM nepe~aqH (T 7 ) 

p 83MHO)KHT91Jb 

nHHel!:Hbil!: pa3MHO)KHTenb (pH Co 8) SIBnsteTCSI O~HOii: H3 MO.llH4JHK8UHii: 

CXeM, fiOCTpOeHHhiX Ha OCHOBe aMHTT9pHbiX fiOBTOpHTeneii: ( 6,7) • B 
oTnH'!He oT STHX cxeM ~nst nony'leHHH ranbaaHHqecKoii: CBH3H Me)K~Y axo-

~oM H BhiXo~oM, a TaK)Ke coxpaaeHHH Hyneaoro ypoBHH noTeHUHana a HOP 

ManbHOM COCTOSIHHH HCfiOnb3yeTCSI BCfiOMOI'aTenbHhiii: 9MHTTepHbil!: fiOBTOpH 

Tenb Ha TpaH3HCTOpe C ~ononHHTellbHbiM THfiOM npOBO~HMOCTH, .Qng npe-

1 
~oxpaHeHHSl 3aKpbiBaHHSl aTOI'O TpaH3HCTOpa nepe~HHM 4JpoHTOM HMfiYllbCa, 

a T8K)KQ .nn.s llHKBH~aUHH KOne6aTenbHOI'O pe)KHM8 pa60Tbl M9)K~y 6aaoA H 

aMHTTepoM T 
1 

BKnJOqeHa KOppeKTHpyJOIUast eMKOCTb 100 n4J. B KonneKTOphl 

BbiXO~HbiX TpaH3HCTOp~B BKlllO"'eHbl TOKOOrpaHH'IHBa10IqH9 npe~OXpaHHTellb­

Hhie COflpOTHBneHHSl 27 OM, 

PaaMHO)KHTenb MO)KeT 6biTb HcnonbaoaaH a KaqecTae cornacyJOmero 

9ll9M9HTa KSK ~ ng MHKpOCeKyH~HhiX 6nOKOB 3a~ep)KKH ( C p = 400 OM) t 

TSK H ~ng HaHOCeKyH.llHhiX 6nOKOB 1 fiOCKOnbKY ero BXO~Oe COflpOTHBlleHHe 

paBHO 400 OM napannenbHO c HarpyaKoA Ha nepaoM BhiXO~e. Co6cTaeHHasi 

3a~ep)KK8 CX9Mbl He 6onee 3 HC9K 1 Bp9M51 HapacTa,I{HR 2 HC9K :!:. 20%, 

Kos4>4>HUHeHT nepe~aqH: 0,8 :!:. 10%, ~Hanaaoa nHHeAHoii: nepe~aqH CHrHanoa 

0 .. -6B (Ha Harpy3KY 50 OM), 

9 
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Bee CX9Mbl BbiiTOnHeHbl Ha BbiCOKO'IaCTOTHbiX TpaHSHCTOpax THna 

1 T311 E H 1 T313B x). Jlnsr npellOTBparueHHSI BbiCOKO'IaCTOTHoA r-eaepaUHH Ha 

xonOCTOM XOilY BbiXOJlbl ycHnHTensr H paSMHO)KHTensr UOCTOSIHHO Hai'py)KeHbl 

Ha conpOTHBneHHe 200 OM ( CM, pHC, 1 H 3), 

OnHCaHHbie cxeMbi ycnewao HcnonbsoaanHCb B Te'leHHe JlnHTenbHOI'O 

apeMeHH B aKcnepHMeHTax aa CHHXpo¢lasoTpoae OH.HH. 

B saKnro'leHHe aBTOp C'IHTaTeT CBOHM JlOni'OM no6nai'OJlapHTb 11,$, Kon­

naKOBa H B,.H, faosJleBa sa OKasaaayro noMOIUb, a TaK)Ke A,A, ProMHHa sa 

MOTS)!{ CXeM, 
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7 
, BhmonaeHHbiX 

Ha TpaH3HCTopax 1T308B. 

PyKonHcb nocTynHna B HSJlaTenbCKHil: OTJlen 

22 OKTSIOpSI 1970 I'OJla, 
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