
On~THO-KOHCTPYKTOPCKOE B~PO 

p -537 

H.M. BecxpoeHbll, H.A.KyparJtaa 

nonYnPOBO.aHY.IKOBbi¥1 nPY.IBOii 
.n.n11 PEBEPCY.IBHOrO LJ.BY.lrATEn.R 

nOCTOHHHOro .TOKA 

.Qy6aa 1960 rot~ 
.· 



-----~------- -~--~-===·..o--=.c;;··-=:-=···--=-=--::--:::-.. -=--===--=--=======~ 

VI .M. EecKpOBHbifi:, VI .A. KyparnHa 

nonYnPOBOllHVIKOBbJ~ nPVIBOll 
nnR PEBEPCVIBHOrO llBJ.1rATEfl.H 

· nOCTO.RHHOrO · TOKA 

_ ..... --' 
-._., .. -~·. -.~.:::: 

, 

p -537 

HanpaBneHo B :mypHaJI 

*BonpOCbi pa,llHOSJieKTpOHHKH' 

OheltRneuuwl! HHCTIIT}'TI ~ 
Jl]{epHUX IICCJitJJ.OB:JIHI~ · 

6f.16JIHOTEKA 



l, 

OnnchlBaeTcH cxeMa no~ynpoaonHnKoaoro npnaona 

nnH peaepcnBHoro nanraTenH noyTOHHHo~o TaKa. Perynnpoaa-

Hll9 CKOpOCTH llBHraTeJIH OCYUl9CTBJIH9TCH H3M9H_9HH9M llJIHT9Jih

HOCTH llMllYJihCOB TOKa, llOCTYllBIOUlHX B, HKOpHyiO 06MOTKy llBH-

raTenH, peaepcnpoBaHHe H3M 9H 9Hll9M llOJIHpHO.CTH 3THX HM .... 

llYJihCOBo 

~ 
~ 

" 

I.M. Bescrovny I. A. Kuragina 



npn npoeKTirpOB8HHH ene.uSIIUHX eireTeM qaeTO Bhl6HpaWT LJ.BHraTeJlH ITOeTOSIH-

HOrO TOKa na-sa npeHMyiUeeTB t KOTOpb!Mir OHH. o6na.ua10T: ITJ18BH8SI pery.rmpOBKa eKo

poeTH B umpoKoM .unanasoHe, Manbre ra6apHTbi H Manbrfi Bee. 

J.13BeeTHbl 'T8K)Ke npeHMyiUeeTBa H nonynpOBOLJ.HHKOBbiX exeM: 9KOHOMIPIHOeTb 1 

H8LJ.9)KHOeTb, M8Jlblfi Bee H ra6apHTbi 1 . LJ.OJlroseqHOeTbo 0TeiO.ua eeTeeTB9HHO eTpeM

neHire eoeLJ.IrHHTb B exeMe 9J19KTponpHBOLJ.a Bee LJ.OeTOHHeTBa LJ.BHraTenefi noeTOSIH

HOrO ToKa H nonynposo.uHHKOBbiX exeM. O.uHaKo Ha sToM nyTn sosHHKaiOT 6onhwne 

38Tpy.uHeHHSio Deno B TOM, qTo UOJlbWHHeTBO LJ.BirraTenefi noeTOSIHHOrO TOKa IrMe!OT 

BeJ1IfqHHY ynpaBJ1SIJ9IUero H8ITpSI)KeHHSI 110 B 1 qTO SIBJ1SI9TCSI LJ.JlSI nonynpOBOLJ.HIIKOBbiX 

Tpn:o.uos noKa HenptleMneM hiM, H eKOTOf: :ore LJ.BHraTenir HM e!OT ynpasnSIIOIUee HanpSI)Ke-

HHe 24-27 B. 

OnHebiBaeMaSI HH)Ke exeMa n npe.uHa3HaqeHa anSI nenonb30BaHHSI e _TaKHMH .usn

raTeJISIMii. Eenn Henonb30BaTb nonynposo.uHHKOBbiB TpHOLJ.bi B pe*HMe nHHefiHoro yen· 

.neHirSI H8IrpSI)KeHHSI1 TO npeHMyiUeeTBa nonynpOBOLJ.HHKOBOfi eXeMbi He KOMITeHeirpy!OT 

TeX He.uoeTaTKOB0 KOTOpbie npneyum LJ.8HHOMy pe)KlfMy, 

TpHOLJ.bi o6na.ua10 T 6onbwofi TeM_rrepaTypHofi HeeTa6HJlbHOeTbl0 1 KpoMe Toro, 

MOWHOeTb~OTLI.8BaeMaSI_ B HarpyaKy, PrpaHifqHsaeTeSI B JlHHeJ'i:HOM pe)KHMe LJ.OITyeTHMOH 

MOIUHOeTb!O paeeeSIHHSI eaMoro TpHOLJ.a,_ 

J 

Eenir :>Ke HerronbaosaTb ~pno.u B pe)KHMe nepeKniOqeHHSI, To rrono)KeHire peaKo 
-

MeHSieTeSI. B pe)KHMe nepeKniOqeHHSI Tpno.u o6biqHo Haxo.uaTesr B o.uHofi na .usyx 

o6naeTefi HH3KOfi M01UHOeT.H paeeeSiiHHI: J1116o rrpH BbieOKOM KO.li.lleKTOpHOM HaiTpH:rJ<e-

HHH qepea TpHOLI. npoTeKaeT. HHqTO)KHbiH TOK /TpHOLI. *sanepT" f t nn5o rrpH 50.1IbWOM 

KOJI.neKTOPH?M· TOKe HanpH)KeHHe SMMHTep-KonneKTOp 6nn3KO K HyniO /TpHOLI. "oTKpbiT'" /, 

~B 9TOM· pe)KHMe TpHOLJ. MO)KeT _ynpaBJ:ISITb MOIUHOeTbl0 1 KOTopaH B .ueeSITKH paa rrpe-

BbiWaeT LJ.OITyeT.HMYIO MOIUHOeTb paeeeSIHHSI. HarrpHMep TpHOLJ.bl n13-n15 1 'nMeiO

IUHe MOlllHOeTb paeeeSIHir.II 150 MBT1 ~oryT ynpaBJl.IITb MOUIHOeTb!O LI.O 3 BT. KpoMe 

TOro, B pe>KHMe nepeKJl!OqeHHSI TeMnepaTypHaSI HeeTa6IrJ1bHOeTb xapaKTepHeTHK TpHo

.D.OB He· :eKa3biBaeTen Ha pa6oTe exeMbi B WirpOKOM LJ.HanaSOHe TeM:rrepaTyp, 

YKaaaHHbie npenMymeeTsa' pe)KHMa ITl.;JeKnJOqeHir.II 11 orrpe.uenann Bbr6op HMn:y. 

eHoro MeTo.ua ynpasneHHSI, 

Ha qmr. 1 npe.ueTaBneHa 6noK-exeMa sneKTponpHBo.ua. Ha o5MOTKY LJ.BHraTenSI 

r 
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UOCTynaiOT HMUYJibCbl UOCTOHHHOH aMUJIHTYAbl H IJaCTOTbl, HanpaBJISHHe TOKa B o6Mo'J1-

Ke ,l:lBHraTeJIH aaBHCHT OT Taro, KaKOH H3 KaHaJIOB /1 HJl,M 11/ pa6oTaeT, 'ITO B CBO~ 

oqepeAb onpeAenHeTcH cpaaoil: ynpaanHromero cnrHana. 

CKBa)KHOCTb HMnynbcoa /oTHoweHne AJIHTeJibHOCTH HMnynbca K nepHOAY no

aTopeHHH/ 3aBHCHT OT BeJIHIJHHbl ynpaBJIHIOWero CHrHana, .llJIH Taro, IJTOfibi BeJIHIJH

Ha UOCTOSIHHOfi COCTaBJISIIOII.leH TOKa HKOpH ,l:lOCTHrJia ,B npe,l:lSJlbHOM CJiyqae aMnnH

TYAbl TOKa B HMUYJibCe, CKBa)KHOCTb HMllYJibCOB perynHpyeTCH OT HYJIH AO e,l:lHHHUbl 1 . 

T.e. OT OIJeHb y3KHX HMUYJibCOB AO llOCTOHHHOro TOKa, B KaiJSCTBe reHepaTopa TaKHX 

HMUYJlbCOB HCUOJlb30BaH TpHrrep UJMHATa, Ha BXOA KOTOporo UOCTynaeT UHJia UOCTQ• 

SIHHOti 8MUJlHTYAbl1 8 ypoBeHb nopora peryJIHpyeTCH HanpH)KSHHeM CHrHana, 

Ha cpnr. 2 noKaaaHa npHHUHnrranbHaH cxeMa cpaaoiJyBCTBHTeJibHoro awnpSIMHTe

nsr, O,l:lHOrO H3 KaHaJlOB H BblXO,l:lHOrO KaCKa.[la, cJ'aaoiJyBCTBHTSJlbHblH BblllpHMHTeJib 

HCUOJib30B8H Ofibi'IHhiti, C TeM HeQOJibWHM OTJIHIJHeM 1 'ITO UOCTaBJieHbl 8MMHT8pHbl8 

UOBTOpHTeJIH /nT l H nT 2 - TpHO,l:lbl n-8/, T8K KaK TpHrrep UJMHATa HMeeT IiH3KO" 

oMHblti axoA, a BhlXOA cenbcHHa-npHeMHHKa, c KoToporo o6h_I'IHO nocTynaeT UUU'
1
-

BbiCOKOOMH bJti, 

npn pactieTe TpHrrepa UJMHL;tTa MO)KHO HCXO,l:lHTb H3 npe,l:lUOJIO)K.SHidl:,. 'ITO 

oTKpbiThiti TpHoA npeAcTaBJIHeT y3en ToKa, a aanepTbiH - pa3phiB uenrr, Torna 

.[lJlSI .llBYX UOJlQ}KeHHH TpHrrepa Mbl 6y.[leM HMSTb· ,l:lBe 8KBHBaJISHTHbie CXeMbi /cpHr,J/ 

ctlHr, ·3a COOTBeTCTByeT llOJIO)KeHHIO, KOJ'.[la nT 4 3anepT 1 a nT 
3 

OTKpbiT 

H cpnr. 36 - nT 4 OTKpbiT 1 a nT 
3 

- 3anepT. 
4e .. 

Tpno.[lhl nT 
3 

n nT 
4 

n 14. npH npHMeHeHHH 8THX TpHO,l:lOB B nepeKJITDIJa!O-

ll.lHX cxeMaX THUa TpHrrepa uenecoo6pa3HO 3a.[laBaTbCH KOJIJieKTOpHhlM TOKOM OTKpb~ 

Taro TP,HO.[la nopHAKa 5 Ma 1 T,K. ·npH 8TOM ToKe fi TpHO)la HMeeT MaKCHM8Jih

HOe 3HaiJeHHe 1 :!~to - 3Ha'IHTeJibHO MeHbWe pafioqero TOKa H 3H8'1HT ero TeMnepa

TypHOe H3MeHeHH8 He OKa3biBaeT HHK8KOI'O BJlHHHHH; B TO )Ke BpeMH pa60IJHH TOK 

He HaCTOJibKO BSJ1HK 1 IJTOfibi yMeHbWaTb 8KOHOMHIJHOCTb CXeMb!, .llnH Ha[le)KHOCTH 

pafiOTbl TpHrrepa 8MUJIHTYLlY HMllYJibC8 Ha KOJIJieKTOpe A OZt /(()A CJieLlyeT 6p8Th 

He 6onee ff £t<. TorAa nprr [t<= 12a ACZ4.""= 8a. 

npH OTCyT.CTBHH ynpaBJIHIOWero Cl{f'HaJia nT LlOJI)KeH fibiJI OTKpb!T H8CTOJihK0 1 3 

IJT06bi nrrna , nocTynaromasr Ha BXOLl TpHrrepa, He Morna 6bi era 3aKpbiB8Th, T.e. 

UOTeHuHaJl 6a3bl nT 4 AOJI)KSH fib!Tb llOJIQ)KHTeJibHee llOTeHUH8JI8 8MHTepa Ha aenrr-



'UIHy, paBHYIO aMnJIHTyne IIHJibr. Bbr6op aMIIJIHTY.llbi IIHJibi .llOBOJihHO rr·pousBoneH, 

HO npH 60JibWOH 8MIIJIHTy.lle IIHJibi 6yneT MaJI K09cpcpHUH8HT nepena'IH Tpnrrepa 

UJMH.llTa, Bbrpa:»<aeMbiii: KaK 

rne - CKB8>KHOCTh /1/ 

Bbr6Hp8Th 8MIIJIHTY.llY IIHJibi O'I8Hh M8JIOH T8K:>Ke He CJie.[lyeT, TaK KaK TpHrrep 

WMH.llTa HMeeT HecTa6HJihHOCTh rropora nopHnKa 0,1 B. B onHcbiBaeMoii: cxeMe aM

IIJIHTyna IIHJibi IIOpH.llK8 4 B, T8KHM o6pa30M IIpH H3M8H8HHH ynpaB.ITSllO!Llero H8IIpH

:>!{8HHH OT 0 .llO 2 B CKB8:>KHOCTh M8HH8TCH OT 0 .llO 1. 

06paTHMCH K cpHr. 3a. Ecmi Bbi6paTh, KaK ynoMHHaJIOCh Bbrwe 

TO tlJ = EK - A U,<= l;t 

--#·2 - qz..aa., /2/ 

,ne ~ : 2 - K09cpcpHUH8HT H8Cbl!Ll8HHH. 

fJ.t = d.utL , Torna 

/i.e= /3/ 

EK-2/!J -
- ill -f tjz: - ~ tf' /('tJ..U. /4/ 

li!J 2L!J 
/5/ 

o ·_:_EK-2b 
/~J - . = ..f. 0 Kd...U t /( . 7 

/6/ 

I!pOTHBJI8HHe A'o /qmr 36/ MO:>KHO IIpHHHTh paBHbiM =1 ,6 KOM 0 

VIs ycnoBHH 

/7/ 
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npH U9= If; u, U;an=£~ nonyqaeM 

Vf 3 8KBHBaneHTHOfi CX9Mbi qmr. 36 HMeeM: 

. u~ 1.t. = -r 

A'" =Hr=~ 

~ /td,e rtj.L)i-R.r (tl£ +{J.t) = Ex-~!J 

VI 3 /8/ H /9/ nonyqaeM /( = ;e~ = Hr ::: :tO K~.o. • 

/8/ 

/9/ 

YcHJIHT9Jib MOIUHOCTH He CO,llepa<:HT 9MKOCTefi H TpaRcqnpM8TOpOB
1 

KOTOpbie 

IIOM9lll8JIH 6br nony'IHTb CKBam:uocTb 1paauyro eaHHHue. Bee conpoTHBJieHHH pac-

ClJ:HTSHbi T8K 1 lJ:T06bi o6ecne'!HTb pa6o'i'y BC9X TpHO.llOB B pe)KHMe nepeKJIIO'I9HHSI
0 

3HS'I9HHH HOMHH8JIOB YK838Hbi Ha CXeMe /(jmro 2/
0 

nT3 -.nt4 

. nT 8 - n4.a 
"1 

nT
4

- nl4 

nT 9 -.- n4.a 

nT5 - nl4 nT6- nl4 nT- n202 

nT10 - n4~ nT 11 -n4.a 

JlBHraTeJib C./Z -.21'.1 ttH-2f# ~ n-.ftJtJ() of...u«H :Z,-~:IIa. 
Yl .:... q .Zoa. P .wp ~- .f() ~ P~VA N4 i'A,. -~o &n 

B Ka'!eCTBe reuepaTopa. IIHJibi HCIIOJib3yeTCH MYJibTHBH6paTop. npsrMoyronbHbie HM-

IIYJibCbi, nonyqaeMbie C ero KOJIJI9KTOpOB1 HHTerpHpyiOTCSI H ttepe3 aMMHTepHbie 

IIOBTOpHT9JIH IIO.ll8IOTCSI H8 BXO.llbl TLUI H TWp 0 npH 3TOM IIHJI006pa3Hbie 

HMIIYJibCbi O.llHOfi IIOCJI9.llOB8T9JibHOCTH C.llBHHyTbl OTHOCHT9JibHO HMIIYJibCOB .llpyr"Ofi 

nocneaoBaTenbHOCTH aa nonnepHO.lla. CxeMa uacTpoeua TaK, 'ITO npu uyJteBoM 

cHrnane y3KHe HMnynbCbi cyruecTByroT B o6oux Kaaanax. 3aTeM npH aapacTaauu 

CHrHaJia OnpeaeneHHOll cp83bl HMIIYJibCbl B O.llHOM H3 K8H8JIOB H8'IHYT paCWHpSITbCSI 1 

a B apyroM-cy3stTcH ao aynH. 3To caenaao .llJIH ycTpanenHst *aneKTponuoro nrocpTa* 
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CX<!Mbi. Enaronapsr TaKOH HBCTpOfiKe CXBMa IIMBBT oqeHb xopowyro JIIIHBHHYIO xa-. 

paKTeprrcTrrKy y Hynsr. Ha cprrr. 4 npencTaBneaa aKcneprrMeHTanbaasr xapaKTeprrcTrrKa 

38BIICIIMOCTII CKOpOCTII LlBIII'8TBJISI OT BBJIIIqiiHbi CIII'H8JI8 ?ttul'. 

PaccMoTpiiM nepenaToqHyro cpyHKurrro ycrrnrrTensr oT Bxona Tprrrrepa WMunTa 

.llO o6MOTKII .llBIII'8TBJI·sr. 

Ha BXO.ll Tprrrrepa ITOCTynaeT ITOCTOSIHHO~ ynpaBJISIIOI.l{BB HanpSI)KBHIIB MBHSIIO

I..UBBCSJ no BBJIIIqiiHB 1 a Ha 06MOTKy .llBHI'8TBJISJ ITO.llBBTCSJ HMITyJibCHOe HanpSI)KBHHB 

ITOCTO~HHOH aMITJIHTYLlbi :II nepeMeHHOfi: CKB8)KHOCTH,· 

B onepaTOpHofi cpopMe TaKoe Hanpsr)Ke.Hrre MO)KHO aanrrcaTb B Brrne: 

~ -rattJf 
r) 1 n/.!j/h_j = '7 1 1- {!, 
(,t.-J v '/.., u-m. I l:i- e- 'lj /10/ 

3nech (J t;J - CKB8)KHOCTh 1 r -· nepHO.ll CJIB.llOB8HHSI UMITYJibCOB 

f2 f;il = Kr· 2tyt !j/ 
·Kr- Koa¢¢nuneHT nepenaqn Tpnri'epa WMnnTa. · 

/-1 11 

VIa /10/ n /11 I nonyqaeM Tp8HCUBH.llBHTHOB ypaBHBHHB, ' cBSI3biBaromee 

:II u!"'fi'J 
/12/ 

ECJIH Bbi6p8Tb nepHOLl 7' T8K 1 qT06bi OH 6biJI MHOI'O MBHbWB ITOCTOSIHHOfi BpBMBHH 

.llBHI'BTBJISJ 7'«7)1, TO B ypaBHBHHH /12/ MO)KHO p83JIO)KHTb 8KCITOHBHTbl B psrn . 

:II OrpaHHqHThCSI nepBhlMH qJIBH8Mll 8TOI'O psrna, 

Torn a 

113/ 

Cornacao onpeneneauro onepaTopHoe Bhlpameaue rrepenaToqHofi cpyHKUHH ecTb 

1L:Pt(p)_ npn BXOUHOH cpyHKUHH ?L,lf/IP ~~:: 1£z[;'f_ 
u!!rlfJJ 1 1 · 1 

Torna na /13/ rrMeeM: K!)j = ZL"' ·Kr = k'H. 
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B onncbiBaeMoit cxeMe tfr = j tb6m , Um-.Zt-# 
ycuneHH51 no HanpmKeHHIO KH = 2 7. 1 = 4 5: 

KoacpcpnuneHT ycnneHII51 rro MOLLlHOCTH Y..u-25. 103
• 

nepnoa llOBTOpeHH~ liMIIyiThCOB 180 MKCeK. 

KoacpcpnuneHT no.rie3Horo neficTBH51 cxeMbi 0,81. 

11 K09cpcpHUHE'HT 

PyKorruc& rrocTyrruna B H3naTen&CKHfi oTnen 

14 MaH 1960 rona. 

~ 
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