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TorrorpacpmI MaI'!!llTHOI'O IIOJHI aneKTpOHHOll MO)lemr H3OXpOHHOI'O UHKno

TpoHa/ 1/ cpopMnpyeTcg IIpH IIOMOmH o6MOTOK pasnnqHQll KOH!pHI'ypaunrr/2/. 

TpnauaTh C0Mh o6MOTOK - KOnhU0BbJe KOHUeHTpnqecKrre, a qeTbipe, rrpea

Ha3HaqeHHbl0 Jlng CO3JlaHrrg CIIHpanhHOii Bapnaurrn Mal'HHTHOI'O rrong ycKoprr

Teng H KOMIIeHCaUHH H0l!(0naTenhHOH KOMIIOH0HTbl rrong 3eMnH, HM0IOT crreuHanh

HYIO cpopMy. ITapaMeTpb! Bcex o6MOTOK MaI'HHTHOll CHCT0Mb! ycKopHTeng )laHbl 

B Ta6nnue (cTp. 8-9). 

ITpHB0Jl0HHhJe B Ta6nrrue xapaKTepHCTliKH o6MOTOK IIOK83h!BaIOT, qTo 

HCTQqHHKH IIHTaHng Ma!'HHTHOH CHCTeMbl MOI'YT 6b!Th pa3OHTbl Ha TpH rpyIIIIhI: 

a) CTa6nnrrsnpoBaHHbJe liCToqHHKli Ha MaKCHManhHbJe TOKH Harpy3Kli 

2-t3 a, rrMeromrre OTHocrrTenhHO ysKrrfi anarrasoH rrnaBHoro perynrrpoBaHrrH 

(:!:_20%); 

6) CTa5rrnH3HpOBaHHbJe HCTQqHHKH Ha MaKCHManhHbie TOKli B HarpysKe 

100 ➔ 800 a c arrarrasoHoM perynnpoBaHng :!:_30%; 

B) CTa6rrnnsrrpoBaHHbJe liCToqHliKH c rrnaBHb!M perynrrpoBaHrreM TOKa 

Tpe6oBaHHg K CTa6HnhHOCTH TOKa B03OYll(Jl0HHg rrpaKTnqeCKH O/lHHaKOBb! 

ang Bcex OOMOTOK : OHa JlOnll(Ha COCTaBrrnTh "' o, 1%. 

ITpn Bb!6ope THIIa CTa6rrnH3HpOBaHHh!X HCTQqHrrKOB TOK8 Bos6yll(Jl0Hlig 

Heo6XOAHMO yqHTb!B8Th T8Kll(e, qTo MaI'HHTHag CHCTeMa aneKTPOHHOll MO)lenn 

H3OXpOHHOI'O urrKnoTpoHa "6e3ll(enesHag" rr, cneaoBaTenhHO, HHJlYKTHBHOCTH 

o6MOTOK ManhI. 8TO rrpaKTrrqecKH HCKnJOqaeT q>HnhTpaUHIO rrynhC8UHll sa cqeT 

HHJlYKTHBHOI'O peaKTaHca HarpysKrr. Crnall(HBaHHe IIHTaromero Harrpg)KeHrrg 

)lOnll(HQ rrpoH3BO)lHThcg perynnpyromHM aneMeHTOM CHCT0Mbl CTa6nnnsaunn. 
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Bee Tpll Tllrra IICTO'IHIIKOB IlIITaHIISI BbIIlOnHelibI C KOMileHCaUIIOHHbIMII. 

cxeMaMII cTa5nnnsau1111 ToKa B HarpysKe. He5onhman BenntIIIHa :pe5yromerocn 

HanpnmeHIIn Ha o5MoTKax rrosBonnna 11cnonb30BaTb B KatiecTBe perynnpyrom11x 

aneMeHTOB rronynpoBOJlHIIKOBbie TpllOJlhI. B CTa511n11saTopax· npIIMeHHeTCH no

cneJlOBaTenbHOe BKnrotieHIIe peryn11pyromero aneMeHTa, nocKonbKY II3 aHan11-

sa, npoBeaeHHoro B pa5oTe/3/' II HalllIIX aKcrrepIIMeHTanbHbIX IICcneaoBaHIIll 

cneayeT, 'ITO rrpII BbIXOJlHbIX HanpnmeHIIHX,npeBbilllaromIIx 5. + 8 B, K.rr.a. CTa-

511n11saTopa c napannenbHO BKnrotieHHbIM peryn11pyrom11M aneMeHTOM sHatIII

TenhHO HIIme. KpoMe Toro, rrpn HarrpnmeHnnx Ha HarpysKe, 5onhmnx 20.;.25 B, 

HaaemHOCTb napannenbHoro TpansncTopnoro perynnpyromero aneMeHTa Ha 

o5bI'IHO npIIMenneMbIX TpIIOJlaX TIIIla I14 n I1210 ·pe3KO rraaaeT. 3To orrpe

aenneTCll cpaBHIITenbHO HeBbICOKllMII JlOIIYCTIIMbIMII HarrpnmeHIIHMH KonneKTOp ._ 

5asa ann MOlliHbIX repMaJineBbIX TpllOJlOB aTnx cep11il:. 

0THOCIITenbHO 56nbll!lle BenII'IllHhI .TOKOB B HarpysKe (ao 800 a) o5ycno

Bnnn napannenhHoe BKnrotieHne TpaH3IICTopon B perynnpyromeM aneMeHTe. 

B aToM cnyqae B uennx paBHoMepHoro pacrrpeaeneHnn TOKOB qepes TpHOJlbI He

o5xoanMo IIpllHHMaTb crreunanbHb!e Mepb! ann CllMMeTpnpoBaHHll TpaH3llCTOpOB. 

BbrpaBHHBaHHe xapaKTepncTHK OTJlenbHb!X rrapannenbHhIX BeTBeil: npoH3BOJlllTCH 

BKnrotieHneM B aMHTTep K,amaoro' Tpnoaa He5onblllllX conpOTHBneHHll Ra 

BenH'IHHa aToro corrpOTHBneHHll JlnH saaaHHOll HepaBHOMepHOCTll pacrrpeaene

HllH paccenBaeMoil: MomHocTn orrpeaenneTcn no $opMyne 

Ra =[k(.l-p)-1] / p k smln 

rae k s max/ smln; Smaxll s min - MaKCHManbHOe ll MllHHManbHOe 3Ha-

qeHHH KpyTll3Hbl ncnonbsyeMb!X B perynnpyromeM aneMeHTe TpaH3llCTOpon; 

p ( P -P )/P ; p n 
T max Tmln Tma.x Tmftx p T min - MaKCHManbHan ll MllHHManb-

nan MomHocTn, paccennaeMbre npeaenbHo oTnnqaromnMIICSI aKseMnnSipaMII 

n rpynrre napannenblIO BKnrotieHJibIX TpaHsIIcTopon. 

B KatieCTBe perynnpyromnx TpaH3llCTOpOB BO Bcex llCTO'IHHKax nnTaHnH 

IICilOnb3YIOTCSI_ repMaJIIIeBbie TpIIOJlbI TIIIla f14il. HsMepeHIIe napaMeTpOB 

aTHX TpaH3llCTOpOB (5onee 2000 lllTyK) IlOKasano, 'ITO peanbHbie 3HatielIIISI 

KpyTll3Hbl s nemaT B llHTepBane ( 1-t 7) a/n. OaHaKO OKOno 80% TpaH3llC

TOp0.B nMenn. KpyTII3lIY B rrpeaenax OT 2 a/n JlO 4 a/B. TpaH3llCTOpbl C Ta

KllM sHatJeHneM KPYTH3Hbr n 6bmn ncnonbsoBaHbr B perynnpyromnx aneMeHTax 
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CTa5nnnsaTopoB. Ecnn JlOilYCTHTb, 'ITO HepaBHOMepHOCTb paccenBaeMoii MOI!IHOCTH 

Ha TpllOJlaX COCTaBnneT "'20%, TO Ilpll Snlin = 2 a/B ll k = 2 MllHHManbHaH BenH'Ill

Ha corrpoTHBneHHll B aMIITTepax paBHa 0,75 OMa. 

Bo Bcex paspa5oTaHHhIX CTa5nnns~Topax ycnnnTenn nocToHHHoro ToKa 

( YITT) B uerrn o5paTHOll CBH3ll BbIIlOnHelibl TaKme Ha TpaH3IICTOpax. 

IlpnHunnnanbJian cxeMa ·cTa5nnnsnpoBaHHhIX nc:rotIHHKoB, o5ecnetIHBaro

mnx I H max"' 2a , rrpnBeaeHa Ha pnc. 1. Perynnpyromne TpaHsncTopbr (T 1, T2) 

KpenHTCH K qepH0HOMY JlIDpanroMHHll0BOMY paanaTopy, II03BOnnromeMy IIOJlJl0p

mnBaTb HOpManbHblll TeMnepaTypHblll pemnM perynnpyromnx TpaH3llCTOpoB•npn 

paccenBaeMOH B HllX MOlliHOCTll JlO 26 BT. B OJlHOM ll3 Bb!5paHHb!X pemHMOB 

pa50Tbl aTllX llCTO'IHllKOB pk max Kone5neTCll B llHT0pBane ( 7-t 16)'- BT. HcTO'I

HllKOM onopHoro cnrnana B cxeMe cpaBHeHnn cnymnT JlByXKOHTypHbIH napa

MeTpnqecKnii: cTa5nnnsa:op HarrpnmeHnn Ha KpeMHHeBbIX cTa5nnnTpoHax ( n 14.;.Il 16, 

Ill9). C IIOMOllibID repMaHH0BbIX JlllOJlOB THila il7)K (il17, Il18), BKnID'I0HHbIX 

B rrpnMOM HanpaBneHnn, ocymecTBnneTCH KOMIIeHcaunn TKH KpeMHll0BbIX CTa-

5nnHTPOHOB. 

YcTaHOBKa Tpe5yeMoro JlllarrasoHa 3HatI0Hllii: TOKa Harpy3Kll ocymecTBnH-

eTCH rroa5opoM COOTB0TCTByromeii: BenH'IllHbl R ST. ilnn rrnaBHoii: perynnpoBKn 

TOKa B Y3KOM ananasoHe cnymaT IIOT0HUHOM0Tpb! R 10 n R 11 • KoHTponb 

ycTaHoBneHHOH BenntIHHhl TOKa Ha Ka*JlOM llCTO'IHHKe IlllTaHllll npOll3BOJlllTCH 

nyTeM ll3MepeHHll un$pOBbiM BOnbTMeTpOM HanpnmeHllll Ha c'i'a5nnbHOM, Ka-

nn5ponaHHOM conpoTnBnenIIn R m.nsM.• 

Ha pnc. 2 rrpnBeJleHa rrpnHunnnanbHan cxeMa cTa5nnnsnpoBaHHoro ncTo'I

HHKa IIIITaHnn, o5ecneqn-naromero I H max "' 3 a B oTnntine OT npeJlh!Jlymeii: 

cxeMbl nepBblll KacKaJl YITT B uenII o6paTlIOH CBH3ll 9Toro CTa-611nnsaTopa 

,ToKa co5pan -no 5anaHcHoii: cxeMe. B perynnpyromeM KacKaae ncnonbsyeTcn 

'!eTb!pe TpaH3llCTopa ( T 1-t 4). 3TH TpaH3llCTOpbI .II cornacyromIIii: aMHTTep

liblll IlOBTopnTenb TB MOHTIIpyIOTCSI Ha JlIOpanIOMllHlleBOM qepneJIOM paJlIIa

Tope. MaKCIIManbHan paccenBaeMan perynSITOpOM MOlliHOCTb MomeT JlOCTII

raTb 60 BT. 

EnoK-CXeMa cnnbHOTO'Ilib!X CTa6IInII3llpOBaHJib!X IICTO'IHiIKOB Ha TOKII 

ao 800 a rroKasaHa na p11c.8. 
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B KaqeCTBe perynnpyeMhlX llCToqHllK0B nocT0BHHoro ToKa B 9TllX cxe

Max ncnonb3YIOTCB M0T0p-reHepaT0pbl ( llCT0qHllKll NJN913, 38; 40,41) I nn6o 

TpexclJa3Hble Bb!IlpBMRTenn ( llCT0qHRKll N.•Ng 1, 39). H anpmKeHne Ha BblX0JJ.e 

reHepaTopa nocT0BHHoro ToKa MamRHHoro arperaTa perynnpyeTcB R3MeHeHn

eM T0Ka B o6MOTKe B036y)KJJ.9HllB. ITnTa10TCB 9TH" o6MOTKll OT perynnpyeMbIX 

llCT0qHRK0B ToKa, CTa6nnnsnpoBaHHhlX C ToqHOCTblO ~ 1%. ITpnHURnnanbHaB 

cxeMa llCToqHnKa T0Ka B036y:>KJJ.9HllB J].nB M0Top-reHepaTopa C MaK-

cnManbHbIM TOK0M .a.o 1040a .a.aHa Ha pnc. 4. VlcToqHnK cTa6nnnsnpyeTCB 

nollynpoB0JJ.HllK0BbIM CTa6nnn3aTopoM T0Ka C nocne.a.oBaTenbHbIM perynnpy10-

IIIRM aneMeHT0M. OnTRManbHblH pe)KllM pa6oTbl perynnpy10IIIRX TpllOJJ.0B non

.a.ep)KliBaeTCB ll3M9H9Hll9M HanpB)K9HllB Ha nepBnqHoii CTOpoHe cnnOBOro TpaH

c¢opMaTopa. nnB 9TRX TpaHsncTopoB ncnonbsyeTcB B0JJ.BHoe oxna)KneHne -

M9)J.HaB nnaCTRHa C HanaB.HHbIMli Ha Hee Tpy6KaMn. 

Tpex¢a3Hble Bb!IlpBMHTenn B llCToqHnKax Ng 1, 39 co6paHbl no cxeMe 

napROHOBa/ 4/. HanpB)K9Hlle Ha. BbIXO)le 9TllX Bb!IlpBMRTeneii perynnpyeTCB aBTO

TpaHc¢opMaTopaMn Ha nepBnqHoii cTopoHe cnnoBbIX TpaHc¢opMaTopoB, ITony

npoBOJlHRKOBbie JlllOJlbl Tnna n242 co6paHbl rpymraMll no 24 WTyKll n oxna)K

naIOTCB Bonoii. nnB BhlpaBHRBaHHB TOKOB qepe3 /lHOJlhl nocnenoBaTenbH0 C Ka)K

JlbIM BeHTRneM BKn10qeHo conpi:>TRBneHne 0, 1 oMa. 

ITpllHUlinnan&HaB cxeMa nonynpOBO/lHllKOBoro CTa6nnn3aTopa TOKa nocne

Jl0BaTen&Horo Tnna Ha TOK B Harpy3Ke JlO 800 a npnBe)leHa Ha pnc. 5. nnB 

Bcex npyrnx ncToqHnKoB 9Toro Tnna cxeMhI cTa6nnn3aunn 6ynyT pasnnqaTbCB 

TOnbKO napaMeTpaMll perynnpyIOIIIllX onoKOB ll cxeM cpaBH9HHB. HcToqHijKaMR 

onopHoro aanpB)KeHRB B cxeMax cpaBHeHRB cny)KaT cTa6nn&Hhie pTyTHbie ane-

MeHTbl • B KaqecTBe 9TanOHHblX corrpoTRBneHRH R9T rrpnMeHBIOTCB 

BhmycKaeMbie rrpoMbIWneHHDCTb!O MaHraHHHOBbie corrpoTirnneHRB C Bono-MacnB-

HhIM oxna)KneHneM • ITnaBHoe perynnpoBaHne BennqnHhl cTa6nnn3n-• 

pyeMoro TOKa rrpOll3BO)lliTCB MHoroo6opoTHbIM nepeMeHHbIM corrpoTRBneHneM 

R4 • 
Perynnpy10mne 6noKll Bcex CHnbHOTOqHblX CTa6nnH3aTopOB KOHCTpyKTllB

HO pa36llTbl Ha CeKUHll, qepe3 Ka)KJJ.YIO ll3 KOTOpbIX rrponycKaeTCR TOK JlO 50 a, 

p = 350 BT. KoHcTpyKURB ceKrmn noKasaaa Ha pnc. 6. Oxna':>Kneane 
max 

perynnpy10mnx TPROJlOB B0JJ.BHoe. CeKunn rroncoeJlnHBIOTCB K o6meii mnHe qepes 

Bb1paBHRBa10mne corrpoTHBneHRB 0,01 0Ma. 3TH )Ke Bb1paBHHBa10mne conpoTHB-
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neHRB cny)KaT orpaHnqnTenBMn ToKa B cnyqae npo6oB perynnpy10mnx nnn 

ynpaBnBIOIIIero TpaH3llCTopoB B CeKUllBX. 

ITpnHUHnHan&HaB cxeMa CTa6HnH3HpOBaHHblX llCToqHllKOB, o6ecrreqHBaromnx 

TOK B Harpy3Ke JlO 10 a, rrpnBe)leHa Ha,pnc. 7. B 9TRX CTa6nnnsaTopax npe

JlYCMoTpeHa B03MO)KHOCTb nnaBHOro perynnpoBaHRB ToKa BO BCeM Jlllana3oHe 

3HaqeHnii ( R22 , R23) n orrepaTRBHoro peBepcnpoBaHnB ero HanpaBneHRB 

B HarpysKe nepeKn10qaTeneM IT3. 

O6mnii BH)l BCero KOMnneKca llCTOqHRK0B IlllTaHRB o6MOTOK MarHRTHOii 

CllCT9Mhl aneKTpOHHOH M0)lenn li30XpOHHoro llllK~0TpoHa npencTaBneH Ha pnc.8, 

Orrb1T JlByxro)lliqHoii aKcnnyaTaunn paccMoTpeHHoro KOMrrneKca cncTeM 

IlllTaHRB o6MOTOK aneKTpOHHOii MO)lenn li30XpOHHoro llRKnoTpOHa noKasan, 

qTo rrpeJl~BBnBBWlleCB K HllM Tpe6oBaHRR no CTa6RnbHOCTR, .a.narrasoHy pery~ 

nnpoBaHHB ll Ha)l9)KH~CTll peanbHO YJJ.OBneTBOpBIOTCB. 

llHreparypa 

1. B.H. AHocoB, A. T. BacHneHKo, C.E. Bop_O;>KIJOB H ap. llpenpHHT OJ1HJ1, 
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.[ly6Ha1 1967. 

3, C.fl, flOJJ.HKo llonylTpOB0/1.HHKOBbie CT86HllH38TOpbI ITOCTOHHHOI'O Ha11pH;>KeHHH 

H TOKa, uCoB, paarrou, 1962. 

4. E.n. TepeHTbeB. 3neKTpOllHT8HHe paarroycrpoiicrB. CBH3bH3JJ.aT, 1958. 

PyKOITHCb IlOCTyrrnna B H3naTenbCKHfi oTnen 

23 arrpeng 1970 rona. 
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IIAPAMETPII OEMOTOK 

Ta6JIHU8 
IlpOAOJIXeHHe Ta6JIHUH 

N~ ~ (a I/2W R. 061.1. ll 06M.) p IMax I 2 3 4 5· 6 7 8 __ 9 

HCToq.o6MOT. npoBo~a 061.1. (OM) (B) (BT) (aJ IlpHMeqaHHe 23 IO 3,53 5 8,6.10-2 0,86 8,6 IO 

I 2 3 4 5 6 7 8 9 24 II 3,53 5 9,0.10-2 0,9 9,0 IO 

I I p8xI,5 I o,8.ro-3 0,292 102 350 I 25 12 3,53 5 9,5.ro-2 0,95 9,5 IO 

2 2 I,56 
!i 26 13 3,53 5 10,0.10-2 I,O IO,O 150 2,4 4,8 5,6 2 •I IO 

3 3 I,56 30 I,I 2,2 4,4 2 ~ 27 14 3,53 5 I0,3.I0-2 I,03 I0,3 IO 
. 

~ 
28 15 3,53 5 I0,8.I0-2 

:s: 

4 4 I,56 30 I,4 2,8 5,6 2 I,08 I0,8 IO :s: 
::f 

16 II,2.10-2 
:,: 

5 5 I,56 30 I,8 3,6 7,2 2 29 3,53 5 I,12 II,2 IO 
Q) 

,I 0. 

II,8.I0-2 
. C. 

6· 6 I,56 30 2,2 4,4 8,8 :s: I 30 17 3,53 5 I,18 II,8 IO 
0 

2 :s: ,,! 
:,: 

30 
!'a" 31 18 3,53 5 12,0~10-2 I,2 

,:s:: 

7 7 I,56 2,6 ~,2 I0,4 2 Q) 
12,0 IO 0 

C. 
:,: 

C. 32 19 3,53 12,6.I0-2 :,:: 

8 8 I,95 60 3,9 7,8 15,6 2 0 5 I,26-. 12,6 IO 0 

:,: 
1,-i 

9 9 I,95 60 4,4 8,8 17,6 2 ,:s:: 33 20 3,53 IO 23,6.ro-2 2,36 23,6 IO :s: 
0 

:,: 

-0 35, 7.10-2 
1,-i 

IO IO 2,44 62 4,4 
:,., 34 21 3,53 15 3,57 35,7 IO 

0 

8,8 17,6 2 C. 
::I 

i:.. 
-0 

37,I.I0-2 0 

II II 2,44 62 4,9 14,7 . 44,I 3 :s: 35 22 3,53 15 3,71 37 ,I IO 
:,: 

-3 1,-i 

l 
36 23 2,63 II 46,4.I0-2 

12. 12 p8xI,5 I 9,3xIO . I,4 210 150 0 I,03 4,65 4,5 
::ii 

9,7xro-3 
-0 54,I0-2 

I3 13 ~8xI,5 I 4,8 2420 500 0 

1 
37 24 3,53 24 6,8 85 12,5 
--------------------------------=================---- - ---==·-------

-----==------=----====-===--============================================ 38 p8xI,5 17.I0-3 - I 14 IIOOO 800 rapMoH0qec1taH 
14 I 3,53 5 4,7.10-2 0,47 4,7 IO 

I' 06MOTit8 

15 2 3,53 5 -2 0,52 5,2 IO 39 - 20 X 3 I I,6.I0-3 0,16 16 IOO KoMneacauHoH-5,2.IO :s: 
-2 :s: H8H 06MOTit8 

16 3 3,53 5 5,6.IO 0,56 5,6 IO ::f :,: p8 X I,5 I 44.ro-3 

6,1.10-2 
Q) 40 - . 4,4 440 IOO 06MOTICH KOMneH-

17 4 3,53 5 0,61 6,I IO 
C. I C. 3I,ro-3 C8UH0 IlOJIH 
0 41. - p8xI,5 I 9,3 2800 300 SeMnH 

18 6,5.I0-2 :,: t 
5 3,53 5 0,65 6,5 IO ,:s:: 

I 

-2 0 ! 19 6 • 3,53 5 6,8.IO 0,68 6,8 IO :,: 
:,:: 

7,3.I0-2 
0 

20 7 3,53 5 o, 73 7,3 IO 1,-i t 
:s: 

21 8 3,53 5 7,8.10-2 0,78 7,8 IO 
:,: 
1,-i 
0 

22 9 3,53 5 8,3.I0-2 2 
0,83 8,3 IO -0 

0 
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