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3arpyaoqHaH cnoco6aOCTb CUHHTHnnHUHOHHhlX H qepeHKOBCKHX Cq~TqH
/J 2/ KOB, rpaHHqHbi9 qaCTOTbi lj>opMHpoBaTenett H CXeM COBna.oeHHft ' .llOCTH-

8 
raiOT 3HaqeHHft ( l-t2) •JQ HMn/ceK, 'ITO Bbi3biBaeT He06XO.llHMOCTb ITpHMe-

HeHHH nepecq~THbiX npH6opos, cnoco6HbiX pa6oTaTb npH TaKHX qacToTax. 

B .llBHHOtt pa6oTe npHBO.QHTCB CXeMa H OITHCSHHe pa60Tbi .llelta.Qbl Ha 

repMaHH9BbiX TYHHenbHbiX .llHo.oax H TpaHaHcTopax, pa6oTaiOmett Ha qacTo

Tax .oo 200 M ru. 

BnoK-CXeMa .ll9XS.!lbl npHBe.!leHa Ha pHc. J • .fieKa.Qa COCTOHT H3 cne

.llYIOIIIHX lj>yHKUHOHanbHbiX yanoB: .llBOHqHott gqeftKH ( :2), lj>opMHPYIOIIIero Kac

Ka.!la ( 4> J), ITSITepHqHOft SiqeflXH ( :5) 1 BbiXO.QHOro lj>opMHpOBaTenSI H .Qe

WH!j>paTopa CO CXeMott HH.QHKBUHH COCTOSIHHSI .ll9KS~hl. flpHHUHITHanbHSSI CX9Ma 
/8/ 

.llBOHqHOft gqeflKH noKaaaHa Ha pHC, 2a. flpHHUHn ee pa60Thl nOSICHSI9TCSI 

pHc. 26. Co6CTBeHHO .llBOHqHaSI SiqeftKa COCTOHT H3 .llHO.llOB nl .. n4' T.Ul' 

TpaHaHcTopos T 1 H T 2 H conpoTHsneHHtt, qepea KOTOpbie ocymecTBnSieTcSI 

ynpaBneHHe pa60TOft .llHO.QHoro KniOqa ( pHCe 3) • B COCTOSIHHH C MSnbiM Ha

npSI)I(9HH9M T n 1 He Harpy)l(eH, H qepea Hero npOXO.!lHT TOK I A ' 6nHa

KHA K TOKy MaKCHMyMa .llHO.!lSe 0TKpbiTbiit TpSH3HCTOp T 
2 

( qepea Hero TOK 

I A aaMbiKaeTC'SI Ha HCTOqHHK nHTSHHSI) wyHTHpyeT conpoTHBneHHe R 
6 

B aenHTene 06paTHOtt CBSI3H1 qTO Bbl3b!BSeT npOXO)I(,lleHHe TOKa qepea .llHO.llbi 

3 
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ll l H n 3• B :3TOM COCTOSIHHH TOK <Iepes .OHO.llbl n 2, n 4 ~e npoTeKaeT. llo

CTyllHBIIIHil: H8 BXO.ll OTpHU8TellbHblil: HMllYllbC nepeKlli0'18eT TOK H3 .QHO.Q8 

n 1 B .QHO.ll n3' nepe6paCbiB8SI pa6o<IyiO TO'IKY Tll 1 B nonoJKeHHe B, npH :3TOM 

<Iepes TpaHSHCTop T 1 6y.oeT npoTeKSTb TOK a 1 ( J A - J B). llposo.oHmHil: 

TpaHsHcTop T 
1 

IIIYHTHpyeT conpoTHBneHHe R 
4 

, 'ITO Bbi3biBaeT npoxoJK.oeHHe 

TOK8 <Iepe3 .QHO.Qbl n
2 

J n 4• Cne.QyiOIIIHil: BXO.QHOil: OTpHUaTellbHblil: HMllYllbC, 

llOCTynaiOIUHil: <Iepes .QHO.Qbl n
2

, n
4

, nepe6poCHT Tll 1 B HCXO.QHOe COCTOSIHHe, 

llnHTellbHOCTb BXO.QHbiX HMllyllbCOB .OOlllKH8 6biTb KOPO"'!e MepTBOPO Bp9M9HH 

Sl'leii:KH 1 B npOTHBHOM Clly<Iae TpHrrep 6y.oeT reHepMpOB8Tb C C06CTBeHHOil: 

'18CTOTOil: ( • 280 Mru) Ha npoTSIJKeHHH .llllMTellbHOCTH BXO.QHOPO HMllYllbC8, 

AMnnMTy.oa sxo.ouoro MMnynbca .oonJKHa 6biTb He MeHbllle 0,3 s M ue 6onbllle 

3 B. BbiCTpo.oeii:CTBHe gqeii:KH n 1 tll4. T n 1' T 1' T 2 onpe.oenSieTCSI cyMMoil: 

speMeH ycTaHosneHHSI npHMoro ToKa TpaHSMCTopa, nepeKlliO'IeHMH Tll
1 

H 

BpeMeHeM 38llHp8HHSI (oTllHp8HHS!) .OHO.QOB n
1 

~ n
4

• llpose.oeHHhlil: paC'I~T .QllSI 

YK838HHblX B CXeMe THllOB .QHO.QOB H TpaHSHCTOpOB llOK83biBaeT1 'ITO rpa-

HH'IH8SI '18CTOT8 .QllSI T8KOPO TpHrrepa COCT8Bl!SieT .. 260 Mru, llOllOlKHTellb-

Hblil: nepena.o uanpSIJKeHHSI c KonneKTopa T 
1 

nocTynaeT ua KaCKall T 
4

• TpaH-

3HCTop T
4 

BbillOllHHeT .ose ~YHKUMM: nosopa<IMsaeT ~asy M .QM~epeHuMpyeT 

nepenaJl BXOllHOPO HallpS!JKeHMSI. 0TpHU8TellbHbiil: HMllYllbC TOK8 C KOlllleKTO

pa TpaHSHCTopa T
4 

c .OllHTellbHOCTbiO .. 3 uceK sanycKaeT OllHOBH6paTop 

Tn
2

• llpMMeHeHMe O.QHOBH6paTcipa c nHHHeil: sa.oepJKKH BbiSBaHo TeM, 'ITO 

npH M8KCHM8llbHbiX '18CTOT8X H86lliOll8eTCSI yMeHbllle HMe 8MllllHTYllbl ( "'25%) 

c KacKana T 4 , 'ITO npH HHOM cnoco6e ~opMHposaaHH npMBDllHT K ueaa.oeJK

HoCTM pa6oTbi nocne.oyiOmeil: cxeMbi, llnHHa speMS!Sa.oaiOmero Ka6enH - 0,4 M, 

BOllHOBOe COllpOTHBlleHHe - 25 CM 1 'ITO o6ecne<IHBaeT H8llelKHYIO pa6oTy O.OHO-

BM6paTopa Tll
2 

.OIJ <IaCTOTbi nopHaKa 100 Mru. C~opMHposaHHbiil: o.ouosH6pa

TopoM Tll
2 

OTpHU8TellbHblil: HMllYllbC C .QllHTellbHOCTbiO 4 HCeK llOCTynaeT H8 

KacKall ycMnHTenH T R' KOTOPbiil: sanycKaeT nHTepH"'HYIO gqeii:Ky, 

llnH nepec<I~Ta ua 5 Bbi6paaa rH6pH.oHaSI KOllbuesaSI cxeMa c 

/4/ 
P8llbB8HH'IeCKHMH CBSI3SIMH ( CM. pHCo 4) 1 'ITO HCKlli0'18eT B03MOJKHOCTb 
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38llHCH HeCKOllbKHX e.llHHHU B KOllbUO; K8K :3TO 

HbiX CBSI3SIX MeJKllY K8CK8.Q8MH llSITepH'IHOJ!: gq, 

Tll 1 .. Tn
5 

MoryT uaxonMTbcSI s Tpex cocToSI 

4a llOK838Hbl pa6o<IMe TO'IKH TYHHellbHbiX llHOll 

llOllOJKHTellbHbiil: BXO.QHOil: HMllYllbC, llO.QaBaeMbl 

CbiBaeT TyHHellbHbiil: llHO.ll 1 H8XOllSIIIIHii:CSI B COC 

cocTOSIHHe" 1 ". TpaHSHCTop T 
2 

BXOllHT s HllCbm 

cocTOSIHMe "0". TpaHsMCTOp T 
3 

sanMpaeTcSI, • 

"n" , llocne llSITH BXO.llHbiX HMllYllbCOB CXeM, 

COCTOSIHHe, 

B .oaHHoll: pa6oTe llSITepM<~HaH H'lell:Ka Bbl 

HeHHHMH no Cp8BHeHHIO CO CXeM8MH :3TOPO TH 

/4/ 
Type o llnH yMeHbllleHHSI TOKa 683bl H8Cbllll€ 

MbiM llllH ysenMqeHMH 6biCTponell:cTBMSI TyHHeJ 

6ase Tp8H3HCT0p8 llpH llOMOIUH llellHTellSI (pHC 

IIIHTb K0:3~~HUHeHT H8CbillleHMSI Tp8H3HCTOpa, [ 

BO.Q8 Tp8H3HCTOpOB H3 H8CbillleHMSI (npM ~HKCH 

eTCH pa36poc HOMHH8llOB COllpOTHBlleHHil: H na 

IIIHTb :3TOT BOllpOC MOJKHO HeKOTOpbiM YCllOJKHeE 

KacKanos T 
6 

- T 10 .OM~~epeHuHallbHhre napbi, 

Ha pHc, 56 noKasaua Harpyso<~HaSI xapa1 

SI'IeHK:If·, llOK838HHOil: Ha pMC, 5a, 

nocTpOeHMe c.oenauo .llllSI XYlllllero (TO'IK 

KH 1, 2
1

, 3', 4', 5') CllY'IlleB. llo.o "xy.QIIIHM" 

caMoe ue6naronpMHTHoe cosna.oeHMe OTKnoueu:~~ 

MHHana, 

To<IKM 5 H 5' xapaKTepH3YIOT peJKHM pal 

nsyx cnyqaes. Hs pHc. 56 BH.OHo, 'ITO TOK 6a 

llpH HCllOllb30B8HHH .QellHTellH MOJKeT npHHHM8 

5 



B 9TOM cocTORHHH TOK qepes JlHOJlhi .n2, .n4 ~e npoTeKaeT. Do

Ha BXOJl OTpHUSTeJibHbitl: HMilynhC llepeKn10"18eT TOK H3 JlHOJl8 

.n
3

, nepe6paCbrBaSI pa6o"'yl0 TO"'KY TD 
1 

B nono)l(eHHe B, npH 9TOM 

sHcTop T 
1 

6yaeT npoTeKaTh TOK a 1 ( J A - J B). DpoBOJlSIUJHtl: 

T 
1 

rnyHTHpyeT conpoTHBneaHe R 
4 

, 'ITO Bbi3brBaeT npoXO)I(JleHHe 

JlHOJlhi .n2 , .n
4

• CneayiOUJHtl: Bxoaaotl: oTpHuaTenhHbrtl: HMnynhc, 

Hi!: qepes JlHOJlhi .n
2

, .n
4

, nepe6pocHT TD 
1 

B ucxoaaoe cocTOSIHHe, 

Th BXOJlHbiX HMilynhCOB Jl0n)I(H8 6b!Tb KOpO'j:e MepTBOrO BpeMeHH 

npoTHBHoM cnyqae TpHrrep 6yaeT reaepHpoBaTh c co6cTBeaaotl: 

"'280 Mru) Ha llpOTSI)I(eHHH JlJIHTeJibHOCTH BXOJlHOrO HM!lynhca. 

BXOJlHOrO HMilYJihCa Jl0n)I(H8 6b!Th He MeHbllle 0,3 B H He 6onhWe 

oaetl:cTBHe gqeti:KH .n
1

tD.
4

, TDI' T 
1

, T 
2 

onpeaenSieTcSI cyMMotl: 

aaoBneHHSI rrpSIMoro TOKa TpaHSHCTopa, nepeKJIIO"'eHH51 T n
1 

H 

arrHpaHHSI (oTrrHpaHHR) JlHOJlOB n
1 

• .n
4

• DpoBe)leHHhltl: pac"'~T anSI 

B CXeMe THITOB JlHOJlOB H 't'p8H3HCTOpOB ITOK83biBaeT
1 

'ITO rpa-

TOTa JJ.Jl51 T8KOrO TpHrrepa COCT8BJISieT .. 260 Mru. DonO)I(HTenh-

Jl aarrpSI)I(eHH51 c KonneKTopa T
1 

rrocTynaeT aa KacKaa T
4

• TpaH

Bhrrrona5IeT JJ.Be $yHKUHH: llOBOpS"'HBaeT $asy H JlH$$epeHUHpyeT 

JJ.HOrO HaiTpSI)I(eHHSie 0TpHU8TenhHbiti: HMITynhC TOKa C KonneKTO

opa T
4 

c JJ.nHTenhHOCThiO .. 3 HceK sarrycKaeT OJlHOBH6paTop 

HeHHe 0JlHOBH6paTopa C nHHHeti: 38Jlep)I(KH Bbi3B8HO TeM
1 

'ITO 

"18CTOT8X Ha6niO)l8eTCSI yMeHbWeHHe 8MilnHTYJlbi ( .. 25%) 

ITpH HHOM CITOC06e $opMHpOB8HHSI llpHBOJlHT K HeHa)le)l(-

bl rrocneay!Ometl: cxeMbi, DnHHa BpeMSisaaa!Owero Ka6enSI - 0,4 M, 

OITpOTHBJieHHe - 25 CM 1 'ITO o6ecrre"'HBaeT H8Jle)I(HYIO pa6oTy 0JlHO

.n2 ll'J "'aCTOTbr rropSIJlKa 100 Mru. C$opMHpoBaHHbrtl: OJlHOBH6pa

OTpHuaTenbHhrtl: HMITynhC C JlJIHTenhHOCTbiO 4 HCeK ITOCTyrraeT Ha 

HTenSI T R' KOTOpb!tl: sarrycKaeT llSITepH"'HYIO SI"l:eti:Ky. 

nepec"'~Ta Ha 5 Bhr6paHa rH6pHaHaSI KonhueBaSI cxeMa c 
/4/ 

KHMH CBSI35IMH ( CM, pH C. 4) 1 'ITO HCKJIIO"'SeT B03MO)I(HOCTh 
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/5/ 381lHCH HeCKOJibKHX e~HHHU B KOnbUO; KSK 9TO HMeeT MeCTO . llpH eMKOCT~ 

Hb!X CBSI3SIX Me)I{Jly K8CK8Jl8MH llSITepH"'HOti: SI"l:eti:KH. TyHHenhHb!e JlHOllbl 

T!l 1 -t T!l5 MoryT HaxoaHThCSI B Tpex cocTOSIHHSIX (eM, pHc, 46). Ha pHc. 

4a llOK838Hbl pa6o"'He TO"'KH TYHHenhHb!X JlHOJlOB B HCXOJlHOM COCTOSIHHH, 

DoJIO)I(HTeJibHb!tl: BXOJlHOti: HMIIYJihC, ITOJlaBaeMb!tl: Ha 06UJHti: BX0Jl
1 

rrepe6pa

CbiBaeT TYHHenhHb!tl: JlHOJl1 H8XOJlSIU!Hti:CSI B COCTOSIHHH 'n"' ( IIOJlrOTOBneH) 
1 

B 

COCTOSIHHe" 1 "oTpaH3HCTop T 
2 

BXOJlHT B HllCbiUJeHHe H c6paCbiBaeT T.[lg B 

cocToSIHHe "0". TpaHsHcTop T 3 sanHpaeTcSI, a T!l
4 

rrepexoaHT B cocTOSIHHe 

"n" • Docne IISITH BXOJlHb!X HMilYJihCOB CXeMa B03BpauraeTCSI B HCXOJlHOe 

COCTOSIHHe, 

B JlSHHotl: pa6oTe llSITepH"'HaSI SI"'eifKa BbiiiOnHeHa c HeKoTopbrMH H3Me

HeHHSIMH IIO Cp8BHeHHIO CO CXeMSMH 9TOro THII8
1 

OllHCSHHbiMH B nHTepa-
/4/ 

Type • ".[lnSI yMeHbWeHHSI TOKa 683b! H8CbJUJea:Horo Tp8H3HCTOpa
1 

a TeM ca-

Mh!M JlnSI yBenH"'9HH51 6b!CTpOJJ.eti:cTBHSI TyHHeJibHbrtl: JlHOJl IIOJlCOe)lHHSieTc.st K 

6ase TpaH3HCTOpa IIpH IIOMOUJH aenHTenR (pHC, 5a), 'ITO II03BOnSieT yMeHb

WHTb K09$$HuHeHT HacbrUJeHHR TpaHsHcTopa. DpeiiSITCTBHeM anR rronHoro Bbi

Boaa Tp8H3HCTOpOB H3 H8CbiUJeHHSI (IIpH $HKCHpOB8HHOti: TeMIIepaType) SIBJIS{-' 

eTCSI pas6poc HOMHH8JIOB COIIpOTHBJieHHti: H rrapaMeTpOB Tp8H3HCTOpOB, Pe

WHTh 9TOT BOIIpOC MO)I(HO HeKOTOpb!M YCJIO)I(HeHHeM CXeMbl
1 

IIpHMeHHB BMeCTO 

KacKaaoB T 
6 

- T 10 JlH$$epeHuHanbHhre rrapbr, 

Ha pnc. 56 rroKasaHa Harpy30"'HaR xapaKTepHCTHKa T!l rrpH rrapaMeTpax 

SI'IfeHKH1 IIOK838HHOH Ha pHC, 5a, 

DocTpoeHHe caenaHo anR xyarnero ( TO"'KH 1,2,3,4,5) H nyqwero (TO"'

KH 1, 2', 3', 4', 5') cnyqaeB, Doa "XYJlWHMu cnyqaeM IIOJlpasyMeBaeTCSI 

CaMoe He6narorrpHSITHOe COBIIa)leHHe OTKJIOHeHHti: IIapaMeTpOB aeTanetl: OT HO-

MHHana. 

To"'KH 5 H 5' xapaKTepH3YIOT pe)I(HM pa6oTbi TpaH3HCTopa IWSI 9THX 

llBYX cnyqaeB, H3 pHc, 56 BHJlHo, 'ITo TOK 6a3hi HacbrUJeHHoro TpaH3HCTopa 

IIpH HCIIOJlh30B8HHH JleJIHTenR MO)I(eT IIpHHHM8Tb 3H8"1eHHSI OT 0,2 JlO 1,2 Ma, 

5 



'I 

I 

I 

I· 

,, 

1 ~, .•~.~ 

npHMeHeHHe aenHTenell: B 6a30BbiX U9llHX ll03BOnHnO ysenH~HTb rpaHH~Hy~ 

~acToTy nHTepH~aoA g~eAKH c 4 7 ao 110 Mru. 

Pa36poc TOKOB MaKCHMyMa TyaaenbHbiX aHoaos aa ObiCTpoaell:cTBHe 

cxeMbi ae BnHHeT ( oa onpeaengeT MHHHManbHbiA TOK 3anycKa cxeMbi), a pa3-

6poc napaMeTpoB aH~~Y3HOHHOA seTBH T.ll aesenHK. YnpasneaHe pa6oToA 

nepec~~Taoll: cxeMbi ocymecTBnHeTcH TpaH3HCTopoM T 3 , BKn~~eHHbiM no 

cxeMe cOB. B HcxoaaoM cocToHHHH TpaH3HCTop T 3 3anepT, TaK KaK cMe

meaHe B TO~KH A H B ae noaaeTcH. Pa6oTa B pe~HMe ~npasneaHe" ocy

mecTBnHeTCH aa~aTHeM KHOllKH "CTOn", npH aToM B TO~KH A H B noaa~T

CH noTeHuHanbi, OTKpbiBa~mHe Tp8H3HCTOP T a· 0TKpb!TbiA Tp8H3HCTOP T 3 

Bbi3biB89T 38llHp8HHe aHOaOB n
1
-n

4
, B pe3ynbTaTe cxeMa OK83biBaeTCH He

~yBCTBHTenbHOil: K BXOaHbiM HMnynbC8Mo 0TpHUaTenbHbiA HMnynbC (0,8~ Ha 

50 n ) • noaaBaeMbiA aa sxoa ynpasneaHH cxeMbi, 3aKpbiBaeT TpaH3HCTop T 3 , 

H BO BpeMH B03aell:CTBHH HMllynbCa ynpasneHHH B03M0~9H 38llYCK CXeMblo 

MHHHManbH8H BpeMeHHaH Bbiaep~a B T8KOM pe~HM9 COCT8BnHeT 10 HC9K 

npH speMeHH aapacTaHHH H cnaaa ynpasnH~mero HMnynbca, pasaoM 2 aceK. 

Bbixoaaoa ~opMHposaTenb cocTOHT H3 ycHnHTenbHoro KacKaaa T 11 , aH~
~epeauHpy~meA ueno~KH c

7 
- R 

52
, aMHTTepaoro noBTopHTenH T 12 H orpa

HH~HBa~mero nono~HTenbHbiA Bh!OpOC aHoaa n 5• BbiXOaaoll: HMnynbC - OT

pHUaTenbHbiA C anHTenbHOCTb~ no OCHOBaHH~ 20 HCeK H aMnnHTyaoll: 0,5 B 

Ha 50-oMHOil: aarpy3K9o .llnH HHaHKSUHH COCTOHHHH aeKaabl CHrHanbi C ng

TepH~HOil: g~ell:KH noaa~TCH B TOtrKH n,E,)I(.H,K (Tp8H3HCTOpbl T 13-T 17 

aa pHC. 6). a c aBOH~HOA g~eAKH - B TO~KH B, r ( Tp8H3 HCTOpbl T 28" T 30). 

KoMOHHSUHH COCTOHHHA nepec~~TKH nOK838Hbl Ha pH C. 7 • 

.llnH oaH03H8~HOrO onpeaeneHHH COCTOHHHH aeKaabl HCnOnb3Y9TCH OaHH 

cHraan c asoH~aoa H asa c nHTepH~aoA g~ell:KH. 

Koraa aeKaaa aaxoaHTCH a cocToHHHH "0", TpaH3HCTopbi T 15 H T 17 

3anepTbi nono~HTenbHbiMH noTeauHanaMH oT TyaaenbHbiX aHoaos T.ll5 H 

T.ll
7

• TpaH3HCTOpbi T 
13

• T 
14 

H T 
16 

npH aToM aaCbiiiieHbi. OTpHuaTenbHbiil: 

6 

,,, 

'~~ 
'i~ 
l·;;.! lilt 
!IJ: 

~~~;., i 
I 

:lli 

~
·.:, 

' ! 
' 

.··~·;) 

·~ .. ',~ 

:~.·: ,, 

~4' 
f,'. 

' • 
•,j• 

I 

"'' 

i ~; 
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noTeHuHan c KonneKTopoB T
15 

H T
17 

3arrHpaeT 

.ll 
18 

( OCTanbHbl9 aHOabi CM91119Hbl B ITpHMOM Han 

rrHTaHHH rrpHno~eao ~epe3 corrpoTHBneaHH R
72 

Topos T 
18 

H T 
19

, TaK KaK TD~Ka A rroacoeaHHe. 

.ll14 H n 18. TpaH3HCTOpbl T 20 H T 27 3arrepTbl E 

B, r H n coeaHH9Hbl c 3eMnell: qepe3 H8Cb!III9HH 

aHOabio C aBOH'IHOf;\ g~ef;\KH IT0Jl89TCH HH3KHil' no~ 

H BbiCOKHil: - B TO~KY r ( T 30). TpaH3HCTOp T :l 

aMHTTep TpaH3HCTopa T 
18 

aa 3eMn~. Harrpg~ea 

ITO'IKY HHJlHK8UHH n ~epe3 asa H8Cbiiii9HHbiX Tpl 
0 

orpaHH~HBa~mee corrpoTHBneaHe R 
82

• TpaH3HC 

n1 ae ropHT. Orrepall'HH "CTAPT" H "CTOn" b 
aa asyx pene THrra Pn-4 H corrpoTHBneHHHx. 

OrrHcaaaaH Bbnue aeKaaa rrpoiUna ycrreiUHbiE 

M9HHY~ CTSOHnbHOCTb H H8Jl9~HOCTb paOOTbl B ' 

B 38Kn~qeHHe aBTOpbl rronb3Y~TCH cny~ae 

B.r. 3Haoay, 11.<1>. KonrraKosy H B.H. PbiKammy 

nH TepaTypa 

1. B.r. fop6eHKO H llP· nperrpHHT OH.HH ,13-308! 

2. IO.B. ByiUHHH H llP· nperrpHHT 11<1>B3, 67-36· 

3. z.c. Tan. NJM, 63 ( 1968), p. 333-336. 

4. E. Baldinger, A. Smeon. NJM, 33 ( 1965 

5. K.3. 3prnHC, B. T. Cy660THH. nT3, 1 ( 1968) 

PyKorrHcb rrocTynHna B H3as 
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Tenefi B 6830Bh1X uenHX n03BOnHnO yBenHqHTb rpaHHqHyiD 

oA gqefiKH c 4 7 ao 110 M ru. 

KOB M8KCHMYM8 TyHHenbHhiX t!HOtiOB H8 6hiCTpOtiefiCTBHe 

( oH onpeaenSieT MHHHManbHhiA TOK aanycKa cxeMhi), a paa

tiH$$yaHOHHOfi BeTBH T.ll HeBenHK. YnpaBneHHe pa6oToA 

hi ocy.mecTBJISieTCSI TpaHaHcTopoM T 3 , BKJIIDqeHHhiM no 

CXOtlHOM.COCTOSIHHH Tp8H3HCTOp T 3 aanepT, T8K K8K CMe-

H E He noaaeTcSI. Pa6oTa B pe)KHMe 'YnpaBneHHe" ocy

aTHeM KHOnKH "CTOfl", npH aTOM B TOqKH A H B noaaiDT

TKphiB8IDIIIHe TpaHaHcTop T 3 • 0TKphiThiit TpaHaHcTop T 3 
HHe tiHOtiOB .ll 

1
-n

4
, B peayJibT8Te CXeMa OK83hiB8eTCSI He-

BXOt!HhiM HMnynbC8M. 0TpHU8TeJibHhifi HMnynbC ( 0,8B H8 

1A Ha Bxoa ynpaBneHHSI cxeMhi, aaKphiBaeT TpaH3HCTop T 
3

, 

HMnynbC8 ynpaBJieHHSI B03MO)KeH aanycK CXeMhlo 

Bhitiep)KK8 B T8KOM pe)KHMe COCT8BnHeT 10 HCeK 

H cnaaa ynpaBnSIIDIIIero HMnynbca, paBHOM 2 HCeK. 

OBaTeJib COCTOHT H3 yCHJIHTeJibHOrO K8CK8tl8 T
11

, tiH$

enoqKH c7 - R 52' aMHTTepHoro nOBTOPHTeJISI T 12 H orpa

O)KHTenbHhlfi Bhi6poc tiHOti8 n5. BhiXOtlHOfi HMnynbc - OT

JIHTeJibHOCTbiD no OCHOB8HHID 20 HCeK H 8MnJIHTyaofi 0,5 B 

pyaKe • .llnSI HHtiHK8UHH COCTOSIHHSI aeK8tlhl CHrH8Jlhl C nH-

noaaiDTCSI B ToqKH .ll,E ,)f(,11,K ( TpaHaHcTophi T 
13

- T 
17 

aBoHqHoA gqefiKH - B ToqKH B,r ( TpaHa HCTophr T 
28

, T 
30

). 

OSIHHfi nepecq~TKH nOK838Hhl H8 pHC. 7. 

aqHoro onpeaeneHHSI COCTOSIHHSI tieK8tlhl HCnOJibayeTCSI OtiHH 

fi H t!B8 C nSITepHqHofi gqefiKH. 

H8XOtiHTCSI B COCTOSIHHH "0". Tp8H3HCTOphi T 15 H T 17 

enhHhiMH noTeHuHanaMH oT TyHHenbHhiX JlHOJlOB T.ll
5 

H 

hi T 13, T 
14 

H T 
16 

npH aToM HaChiiUeHhi. OTpHUaTenbHhiA 

6 

.,. 

···•· :1.:· .• 
·~·~)· 

~;~ 

.'< 

···1~.··. " 

.\!(' 
Jj 

,, 
:·~ 

' ~ 
•!;,~ 

·~· ,, 

i 
) 

~, 
.,. 

noTeHuHan c KOJIJieKTOpOB T 15 H T 17 aanHpaeT JlHOtlhl n 13' n 14' n 17' 

.ll 18 ( OCT8JibHhie JlHOJlhl CMemeHhl B npSIMOM HanpaeneHHH) • H anpH)KeHHe 

nHT8HHH npHJIO)KeHo qepea conpoTHBneHHSI R
72 1 R 

77 
K 6aaaM TpaHaHc

TopoB T 18 H T 19, TaK KaK ToqKa A noncoeaHHeHa K aanepThiM aHoaaM 

n 14 H n 18. TpaH3HCTOphi T 20 H T 27 aanepThl BBHtiY Toro, qTo ToqKH E, 

B, f H .ll COetiHJieHhl C aeMnefi qepea H8ChiiiieHHhie Tp8113HCTOphi H OTKph!Thie 

tiHOJlhi. C aBoHqHoA H'lefiKH noaaeTCSI HH3KHif noTeHuHan B ToqKy B ( T 
28

) 

H Bh!COKHif - B TOqKy r ( T 30). TpaH3HCTOp T 28 H8Ch!lll8eTcSI, 38Mh!K8SI 

aMHTTep TpaHaHcTopa T 18 Ha aeMniD. HanpSI)KeH!re nHTaHHSI noaaeTcSI 11a naM

noqKy H1ltiHK8UHH no 'lepea t!B8 H8ChiiUeHHhiX Tp8H3HCTopa ( T 18 H T 28) H 

orpaHHqHBaiDmee corrpoTHBJieHHe R 
82

• TpaHaHcTop T 
29 

aanepT, H naMnoqKa 

n1 He ropHT. OnepaUHH "CTAPT" H "CTOll" (ynpaBneHHe) Bh!ITOJIHSIIDTCSI 

Ha aByx pene THna Pll-4 H conpoTHBJieHHSix. 

OnHcaHHaSI Bhrrne JleKaaa npornna ycnetuHhre HCnhrTaHHH Ha aonroBpe

MeHHyiD CT86HJihHOCTb H Haae)KHOCTb pa50Thl B Teqe1JHe 200 qacoB. 

B aaKniDqeHHe aBTOphr nonbayiDTCSI cnyqaeM BhrpaaHTb 6naroaapaocTb 

B.r. 3HHoBy, 11.4>. KonnaKoBy H B.l1. PhrKanHHy aa noneaHhre o5cy)KaeHHH. 

nH TepaTypa 

1. B.r. fop5eHKo H ap. llpenpHHT 011.RI1 ,13-3095, .lly5Ha, 1967. 

2. IO.B. BytuHHH H ap. llpenpHHT 114>B8, 67-3~-K, 1967. 

3. z.c. Tan. NJM, 63 ( 1968 ), p. 333-336. 

4. E. Baldinger, A. Smeon. NJM, 33 ( 1965), p. 363. 

5. K.8. 8prnnc, B.T.Cy55oTHH. llT8, 1 (1968). 

PyKonHcb nocTynHna B HaaaTenbCKHfi oTaen 

21 ceHTSI5pSI 1970 roaa. 
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TipHMeaeaHe nenHTeneA B 6aaoBbiX uenHx noaeonHno yeenH'IHTb rpaHH'IHY~ 

qacToTy nHTepH'IHOA gqeAKH c 4 7 no 110 Mru. 

Paa6poc TOKOB MaKCHMyMa TyHHenbHbiX nHonoB aa 6biCTponeACTBHe 

cxeMbi ae BnHHeT ( oa onpenenHeT MHHHManbHbiA TOK aanycKa cxeMbi), a paa-

6poc napaMeTpoB nH~~yaHoaaoA BeTBH TD aeeenHK, YnpaeneaHe pa6oToA 

nepec'I~TaoA cxeMbi ocymecTBnHeTcH TpaaaHcTopoM T 
3

, BKn~'leHHbiM no 

cxeMe c OE. 8 HcxonHoM cocToHHHH TpaaaHcTop T 
3 

aanepT, TAK KaK cMe

meaHe B TO'IKH A H E ae nonaeTCH. Pa6oTa B pe~HMe ~npaeneaHeu ocy

mecTBnHeTCH aa~aTHeM KHOnKH ucTon·. npH 9TOM B TO'IKH A H E nona~T

CH noTeHuHanbi, OTKpbiBa~mHe TpaHaHcTop T 
3

• 0TKpbiTbiA TpaaaHcTop T 
3 

BbJ3bJBaeT aanHpaHHe nHonoB n
1
-n

4
, B peaynbTaTe CX9Ma OKa3biBaeTCH He

'IYBCTBHT9nbHOH K BXOaHbiM HMnynbCaM. 0TpHuaTenbHbiH HMnynbC (0,8B aa 

50 0 ) , nonaeaeMbiA aa Bxon ynpaeneaHH cxeMbi, aaKpbiBaeT TpaaaHcTop T 
3

, 

H BO Bp9MH B03neACTBHH HMnynbca ynpaBneHHH B03M0~9H 3anyCK CXeMblo 

MHHHManbHaH BpeMeHHaSI Bbinep~a B TaKOM pe~HMe COCTaBnSieT 10 HCeK 

npH epeMeHH aapacTaHHH H cnana ynpaBnH~IIIero HMnynbca, paeaoM 2 aceK. 

8biXOnHoA ~OpMHpOBaTenb COCTOHT H3 ycHnHTenbHOrO KaCKana T 
11

, nH~

~epeHuHpy~IIIeA uenO'IKH c7 - R 52' 9MHTTepHoro nOBTOpHTenH T 12 H orpa

HH'IHBa~mero nono~HTenbHbiH Bhi6poc nHona n
5

• 8biXOaHOH HMnynbC - OT

pHuaTenbHbiH C anHTenbHOCTb~ no OCHOBaHH~ 20 HCeK H aMnnHTynoA 0,5 B 

Ha 50-oMHOH aarpy3Keo DnH HH}lHKaUHH COCTOHHHH neKanbi CHrHanbi C nSI

TepH'IHOA gqeAKH nona~TCH B TO'IKH_ D,E,)I(,I1,K (TpaaaHCTOpbi T 
13

-T 
17 

aa pHc. 6), a c neoaqaoA H'leAKH - B TO'IKH 8,r ( Tpaaa HCTOpbi T 
28

, T 
30

). 

KoM6HHaUHH COCTOHHHH nepeC'I~TKH noKa3aHbl Ha pHC, 7, 

DnH onaoaaaqaoro onpeneneHHH cocToSIHHSI neKanhl HcnonbayeTCSI onHa 

CHrHan C nBOH'IHOA H nBa C nSITepH'IHOH Sl'leAKH, 

KorJla JleKaJla aaxonHTCH B cocToHHHH '0", TpaaaHCTOpbi T 
15 

H T 
17 

aanepTbi nono~HTenbHbiMH noTeauHanaMH OT TyaaenbHbiX JlHOJlOB TD
5 

H 

TD
7

• TpaaaHcTopbi T 
13

, T 
14 

H T 
16 

npH aToM aacbiiiieHbi. 0TpHuaTenbHbiA 

6 
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noTeauHan c KonneKTopoe T 
15 

H T 
17 

aanHpaeT n: 

D 18 ( OCTanbHb19 JlHOJlbl CMeiiieHbl B npSIMOM aanpt 

nHTaHHH npHno~eao qepea conpoTHBneHHSI R
72 

, 

Topoe T 18 H T 19, TaK KaK TO'IKa A noncoenHaea8 

n14 H n18" TpaH3HCTOpbi T 20 H T 27 aanepTbi BBJ 

8, r H n coenHH9Hbl c 39Mnelt qepea HaCbllll9HHbiE 

nHOJlblo C nBOH'IHOH H'l9HKH nonaeTCH HH3KHH noTe 

H BbiCOKHH - B TO'IKY r ( T 30). TpaH3HCTOp T 28 

aMHTTep TpaH3HCTopa T 
18 

aa aeun~. HanpH~eHHe 

noqKy HHnHKaUHH fl '!epe3 nea HaCbllll9HHbiX Tpaa: 
0 

orpaaH'IHBa~mee conpoTHBneaHe R 
82

• TpaaaHcTo 

n1 He ropHT. Onepal:'HH "CTAPT" H "CTOTI" (ynr: 

aa neyx pene THna PTI-4 H conpoTHBneHHHx. 

OnHcaaHaSI Bbiiiie JleKana npo111na ycneiiiHbie 11 

M9HHy~ CT86HnbHOCTb H H8Jl9~HOCTb pa60Tbl B Te< 

8 aaKn~'leHHe aBTOpbi nonbay~TCH cnyqaeM 

8,r. 3HHoay, 11,<1>. KonnaKoey H 8,11, PbiKanHay aa 

flH TepaTypa 

1. 8.r. fop6eaKo H np. TipenpHHT 011.HI1 ,13-3095, 

2. IO.E. EyiiiHHH H np. TipenpHHT 11<1>83, 67-36-K, 

3. z.c. 'I'an, NJM, 63 ( 1968 ), p. 333-336. 

4, E, Baldinger, A, Smeon. NJM, 33 ( 19 65), 

5, K.3. 3prnHc, 8,T, Cy66oTHH, TIT3, 1 ( 1968), 

PyKonHcb nocTynHna B HanaTen 

21 ceaTsr6pH 1970 ro, 
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