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CTa6HJIH3HpOBaHHble HCTO'iHHKH TOKa Ha 6a3e 3JieKTpo

MaWHHHbiX npeo6pa30BaTeJieH .D.JIR DHTaHHR OCHOBHOH 06-

MOTKH UHKJIOTpOHa Y -120M 6b1JIH pa3pa6oTaHbl Ha Ha'iaJib

HOM 3Tane ero peKOHCTPYKUHH 1 l-:ll. B 3TO >Ke apeMR 

B Jia6opaTopHH R.IJ.epHblX npo6JieM 6biJIH Ha'iaTbl pa3pa60TKH 

DpOTOTHDOB MOJUHbiX CTa TH'ieCKHX npeo6pa30Ba TeJieH, CDO

C06HblX 3aMeHHTb 3JieKTpOMaWHHHbJe arperaTbl 11,51. 3TH 

pa3pa60TKH 3aBepWHJIHCb B 1975 r. BBO.IJ.OM B 3KCDJiyaTaUHIO 

DOJIYDPOBO.IJ.HHKOBOrO CTa6HJIH3HpOBaHHOrO HCTO'iHHKa, 

HMeiOll.{ero CJie.IJ.yiOll.{He napaMeTpbl: 

.IJ.Hana30H aBTOMaTH'ieCKOrO peryJIHpOBaHHR TOKa Ha

rpy3KH /0 c-640/ A, 
.D.Hana3oH perynupooaHHR HanpR>KeHHR Ha Harpy3Ke 

/0~300/ B, 
.D.HcKpeTHOCTb ycTaHOBKH TOKa - I MA, 
HeCTa6HJibHOCTb TOKa 3a 8 'iaCOB - He 6oJiee 5.10-5 • 

JiJIOK- CXeMa HCTO'iHHKa llOKa3aHa Ha puc. J. B Ka'ieCT-

Be H3MepHTeJibHOrO 3JieMeHTa B CTa6HJIH3aTope HCDOJlb3y

eTCR MarHHTHblH KOMDapaTOp DOCTORHHOrO TOKa, OCHOBHbie 

Y3Jlbl KOTOporo paccMaTpHBaJIHCb B pa6oTe IG/_ B COCTaB 

MarHHTHOrO KOMnapa TOpa BXO.IJ.HT /He DOKa3aHHOe Ha 6JIOK

cxeMe/ noporoooe ycTpoiicTBO /IIY I, ex eM a KOToporo 

npuoe.D.eHa B pa6oTe 17 I. IIY o6cny>t<woaeT ycTpoiicToo BBO.IJ.a 

CTa6HJIH3aTopa B pa60'iHH pe>KHM H HCKJIIO'iaeT "JIO>KHble" 

6 18 I u 

pa O'iHe TO'iKH' ' KOMDapaTopa H3 30Hbl .IJ.eHCTBHR KOHTypa 

CTa6HJIH3aUHH. B OCHOBHOH KOHTyp o6paTHOH CBR3H BXO.IJ.RT 

TaK>Ke YCHJIHTeJib CHrHaJia OWH6KH /YCO/ H CHCTeMa ynpao

JieHHR npoBO.IJ.HMOCTbiO THpucTopoo /CY I. CY cocTOHT HJ 

WeCTH O.D.HHaKOBblX KaHaJIOB, Bblpa6aTb1BaiOll.{HX WHpOKHe 

HMDYJibCbl ynpaoneHHR 19 I 
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Puc. 1 . .6/loK- cxeMa cma6ullu3upoeaHHozo ucmo'lHUKa moKa 
Oll.R numaHu.R ocHOBHOU o6MomKu 3/leKmpoMazHuma lJUKAo
mpoHa Y-120M. B - nollynpoeoOHUKOBbiU e&mp.RMumellb c 
KOM6uHupoeaHHbiM pezyAupoeaHueM, MK- MaZHUmHbiU KoM
napamop, YCO - ycullumellb cuzHalla owu6Ku, CY - cu
cmeMa ynpae/leHu.R npoeoouMocm&ro mupucmopoe, YB - ycm
poucmeo eeooa, OY - onepat~UOHH&Iu ycu/lumellb, JIY -
llOZU'lecKoe ycmpoucmeo, II - nepeK/l10'lamellb pooa pa6om&L 

Bao,A MarHHTHoro KOMnapaTopa B pa6oqyro 30HY ocy

I.QecTBnReTcR C llOMOI.QhiO aBTOMaTHqeCKOrO ycTpOHCTBa 

BBO,Aa IYBI, B COCTaB KOTOporo BXO,ART onepa.u;HOHHLIH ycH

nHTenL lOY I, H3MepHTenLHLIH rnyHT (R w) H npeo6pa3oaa

TenL KO,A-HanpR~eHHe IHaXO,AHTCR B 6noKe MarHHTHOrO 

KOMnapaTopal C CYMMHpOBaHHeM HanpR~eHHH lnpHH.l.(HnH

anLHaR cxeMa npeo6pa3oBaTenR H ocHOBHLie napaMeTpLI o6-

cy~,AanHcL B pa6oTe 16 1 I. 
BLIXO,AHoe HanpR~eHHe npeo6pa3oaa TenR U on nocTyna

eT Ha o,AHH H3 BXO.AOB OY, Ha BTopo:H ero BXO.A no,AaeTCR 

HanpR~eHHe U W , CHHMaeMOe C H3MepHTenLHOrO UIYHTa. 

EcnH 3HaqeHHe TOKa Harpy3KH OTKROHReTCR OT Tpe6yeMOH 

BenHqHHLI H BLIXO,AHT H3 pa6oqe:8: 30HLI KOHTypa CTa6HnH3a

:U.HH, Ha BhiXO,Ae OY noRBnReTCR ynpaanRroi.Qee HanpR~eHHe, 

4 

llORHOCTLIO OTKpLIBaiOI.Qee HnH 3anHpaiOI.Qee Ia 3aBHCHMOCTH 

OT 3HaKa OTKnOHeHHRI ynpaBnReMLIH BLinpRMHTenL. IlpH 

3TOM TOK Harpy3KH HaqHHaeT H3MeHRTLCR H npOHCXO,AHT 

BBO.A KOHTypa B pa6oqyro 30HY. Ha apeMR .Ae:HcTBHR YB 

KOHTyp CTa6HnH3a.l.(HH BLIKnroqaeTCR IIIY o6ecneqHaaeT 

6noKHpoaaHHe YCOI. 
PaccMoTpHM 6onee no,Apo6Ho HeKoTopLie y3nLI o6cy~

,AaeMoro CTa6HnH3HpOBaHHOrO HCTOqHHKa TOKa. 

Ha puc. 2 npe,AcTaaneHa 6noK-cxeMa BLinpRMHTenR 

c, KOM6HHHpoaaHHLIM perynHpoaaHHeM. BLmpRMHTenL co,Aep

~HT 3 CeK.UHH. 0,AHa H3 CeK.l.(HH npe,ACTaBnReT C060H ynpaa-
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Puc. 2. .blloK- cxeMa e&mp.RMumell.R c KOM6UHupoeaHHbiM 
pezyllupoeaHueM. K - KoHmaKmopHoe ycmpoucmeo; Tpl, Tp2, 
Tp3 - npeo6pa3oeamellbHble mpaHc(JopMamop&~; JIY- Aozu
'lecKoe ycmpoucmeo; II - nepeKiliO'lamellb pooa pa6om&L 

5 



llJleMbiB BblllpJIMHTellb C cila30BbiM ynpaBneHHeM, ,IJ;Be ,D;pyrue 
JIBllJIIOTCJI HeynpaBnJleMbiMH BblllpJIMHTellJIMH C OTHOWeHHeM 
BblnpxMneHHbiX uanpx:>Keuuii 1:2. TaKHM o6pa3oM, ycTpoii
CTBO B uenoM o6ecne'IHBaeT ,IJ;HCKpeTHoe u nnaBuoe perynu
poBaHue BbmpxMneuuoro uanpx:>KeHHJI. 

BKnroqeuue u BbiKlliD'IeHue ceKuuii ocymecTBnxeTCJI c 
llOMOmbiO KOHTaKTOpHoro ycTpOBCTBa Ha nepBH'IHOB CTOpOHe 
cunoBbiX TpauccllopMaTopoB. HMeeTCJI ,IJ;Ba pe:>KHMa nepe
Knro'lenux: pyquoii u aBTOMaTH'IeCKHii. Bbi6op pe:>KHMa npo
H3BO,IJ;HTCJI nepeKnro'iaTeneM n. B aBTOMaTH'IeCKOM pe:>KHMe 
CHrHanbl ynpaBneHHJI KOHTaKTOpHbiM ycTpOBCTBOM Bbipa6a
TbiBaiOTCJI noruqecKHM ycTpoiicTBOM /JIY I B cooTBeTCTBHH 
C KO,IJ;OM BeflH'IHHbl ycTaHOBneHHOrO TOKa, KOTOpbiB DOCTy
naeT Ha BXO,II;bl JIY OT KOMDapaTopa. 

llpuuuunuanbHaJI cxeMa JIY npe,D;cTaBneua ua puc. 3. 
KouTaKTbi pene P 1, P2, P3 o6ecne'iHBaiDT jqepe3 npoMe
:>KYTO'"IHble pene/ BKfliO'IeHHe H BbiKfliO'IeHHe KOHTaKTOpOB B 
uenxx TpauccllopMaTopoB Tp1, Tp2, Tp3. llepeKnro'laTenb 
po,11;a pa6oTbl ll HMeeT wecTb nono:>Kenuii /eM. ma6AUliY!. 

llono:>Keuue nepeKnro'laTenx 

1. ABTOMaTH'IeCKHB pe:>KHM 
2. 0TKfliO'IeHO 
3. BKnro'leH Tp1 
4. BKniO'IeHbi Tp1 u Tp2 
5. BKnro'leHbl Tp1 H Tp3 
6. BKnro'leHbl Tp1, Tp2 u Tp3 

llono:>KeHHe KOHTaKTOB 

KOHTaKT 4 - BHH3 
BCe KOHTaKTbl - BBepx 
KOHTaKT 2 - BHH3 
KOHTaKTbl 1,2 - BHH3 
KOHTaKTbl 2,3 - BHH3 
KOHTaKTbl 1 ,2,3 - BHH3 

B aBTOMaTu'leCKOM pe:>KHMe nuTauue ua o6MOTKY pene 
P 1 no,IJ;aeTCJI nocTOJIHHO, a o6MOTKH P2 u P3 no,IJ;Knrol.feHbl 
K KonneKTopaM TpaH3HCTopoB T1 u T2. Curuanbi ua 6a3ax 
TpaH3HCTopoB T 1 H T2 JIBnJIIOTCJI cooTBeTCTBeHHO noru

'leCKHMH cilYHKUHJIMH 
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r)J.e a , b , c , d , e - HHiilopMaUHOHHbie cHrHanbi, nocTy
naiDI.D;He co cTapiiiHX pa3pHJJ.OB u;HiilpoaHanoroaoro npeo6pa-
30BaTenH KO)J.-TOK jpOllb 3TOrO IJ.All BblnOnHHeT MarHHTHbiH 
KOMnapaTop/. COBMeCTHaH pa6oTa BTOpOH H TpeTbeH CeK
UHH BblllpHMHTenH /Tp2 H Tp3/ B03MO>t<Ha TOnbKO npH 

F 1 • F2 =abc(d+e). 
TaKHM o6pa3oM, norH•:~ecKoe ycTpoiicTBO o6ecnettHBaeT 
BKlllO'IeHHe HY:>KHOH KOM6HHaD;HH CeKD;HH )J.llH nony'leHHH Tpe-
6yeMoro JJ.Hana3oHa perynHpoBaHHH TOKa. 

IlpHHD;HnHallbHaH CXeMa CHllOBOH ttaCTH BblnpHMHTenH 
C ,KOM6HHHpOBaHHbiM perynHpOBaHHeM npHBe)J.eHa Ha pUC. 4. 

EMKOCTHbie u;enottKH Cl + C9 3ai.D;HI.D;aroT BeHTHnH oT ne
peHanpJnKeHHii. <I>HnbTP Lcj:J C cj:J HMeeT K03cl><llHUHeHT lilHnbTpa
UHH nopH)J.Ka 10. )l.poccenb BblnOnHeH Ha ill- o6pa3HOM 
cep)J.e'IHHKe Ce'leHHeM 150 CM 

2, OfiMOTKa CO)J.ep)I(HT 60 BHTKOB 
Me)J.HOH Tpy6KH cp 8 MM, HeMarHHTHbiH 3a3op B cep)J.e'IHHKe -
2x10 MM. Becb JJ.Hana3oH aBTOMaTHttecKoro perynHpoaaHHH 
TOKa, o6ecne'IHBaeMbiH BblllpHMHTeneM, pa36HT Ha 'leTbipe 

noJJ.JJ.Hana3oHa: 

N!! 

l 
2 
3 
4 

Ilpe)J.enbl perynHpoBaHHH 
A 

0 - 224 
224 - 384 
384 - 544 
544 - 640 

Pa6oTaroT ceKUHH 

CeKD;HH 1 
CeKD;HH 1 H 2 
CeKD;HH 1 H 3 
CeKD;HH } ,2 H 3 

/10/ 
Hcnonb3YH MeTOJJ.HKY, H3llO)I(eHHyro B pa6oTe , onpe-

)J.ellHM 3HepreTH'IeCKHe noKa3aTellH H K03cl><llHUHeHT nynb
cao;HH Hanpg)l(eHHH )J.llH 3TOrO BblnpHMHTenH /npH H)J.eanH-
3Hpyroi.D;HX JJ.onyi.D;eHHHX/. BBeJJ.eM o6o3HatteHHH: I c- JJ.eii
cTBYIDI.D;ee 3HatteHHe HeCHHycoH)J.anbHoro TOKa, I 1 - )J.eii
CTBYIDI.Uee 3HatteHHe nepaoii rapMOHHKH :noro ToKa, I 1 a -

aKTHBHaH cocTaBnHIDI.D;aH noTpe6nHeMoro ToKa, I d - no
CTOHHHaH COCTaBllHIOI.D;aH BblnpJ~MneHHOI"'O TOKa, Ud - no-
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CTOJIHHaJI COCTaBHJIIO~aJI Bblllp11MneHHOrO HanpJDKeHBJI, 
U M 6 - aMTillBTy,na WeCTOB rapMOHBKB BblllpJIMlleHHOrO Ha
llpJI~eHBJI,OI,o2 ,o 3 - K03~B~BeHT~ TpaHC~OpMa~BB CB
llOB~X TpaHc~opMaTopoa Tpl, Tp2, Tp3 cooTBeTCTBeHHo, 
onpe,nenJleM~e KaK OTHOWeHBe 'IBCna BBTKOB BTOpB'IHOH 
06MOTKB K 'IHCny BHTKOB nepBH'IHOB, a - yron perynupoaa
HHJI ynpaBnJleMOB CeK~HB B~llpJIMBTenJI, v - K03~B~BeHT 
BCKa~eHHB, cos¢ - K03~B~BeHT C,nBura, X- K03~B
~HeHT MO~OCTB, q- K03~H~HeHT nynbC~BB (v= 1

1
/1 c , 

cos¢= II a /II , x= v cos¢ , q = UM6 IU d).3mop~ BXO,nH~X 
TOKOB O,nHOB ~a3bl ycTaHOBKB ,nn11 ,nByX xapaKTepH~X pe~B
MOB perynupoaaHHJI(0°_<a::;60° ,60°_sa::;l20°) noKa3aH~ Ha 
puc. 5. 

1. 0°_$a~60° 

- I/ :J1.. 2 a /2 

10 

lc=ld 
3 

[(o 3 +3n2 +3o1 ) -9-;-o1(o3 +3o
2
)1. 

v2£ 2 2 6 ~ 11=1d-;- (o3+3o2) +9o 1+ n 1(o 3+3o2)cosa]. 

I = Id fl ( n + 3 n + 3 o
1 

cos a ) . 
la TT 3 2 

3 2 2 ~ 
v = - [ ( n 

3 
+ 3 o 2) + 9 o 1 + 6 o 1 (o + 3 o 2) cos a 1 I 

TT 3 

2 ~ 
/[(o3 +3o2 +3n

1
) -9; o

1
(n 3 +3n

2
)1. 

2 
cos¢=(o 3+ 3o 2+3o 1cosa )/[(o 3+3o 2 ) +9of + 

~ 
+ 6o 1 (o 3+ 3o 2 )cos a]. 

/1/ 

/2/ 

/3/ 

/4/ 

/5/ 

I 

' 

I 

3 I 2 x=-;-(03+302+3olcosa) [(o3+302+3ol)-

~ 
-9:o1(o 3 +3oz>l. /6/ 

q= is [( o 3+3 o2)
2 

+3n I o 3+3o2)(7 cos 5a- 5 cos7 a)+ 

+9o~(l+35sin 2a)]~ /(n 3+3o
2

+3o
1
cosa). /7/ 

2. 60°_$a ..$120° 

v2 2 2 a ~ 
lc = ld T[ ( "3 +3o2 +3o 1) + 9n 1-9 17 n

1
(n 

3
+3o

2
+3n

1 
)1. 

/8/ 

1 1 =IdYl.[(o 3 +3n2 +3o 1 )2 +9o~ ·+6n
1
(o

3
+3o

2
+3n

1
)x 

TT 

x cos ( a + 2L)] }5 
3 . 

I = I E [ o + 3 n 2 + 3 o 
1 

(1 +cos (a + ~)) ]. 
Ja d TT 3 3 

/9/ 

/10/ 

:t 2 2 TT}1' 
v=:[(n3 +3o2 +3n 1 ) +9n

1 
+6n

1
(n

3
+3o

2
+3o

1
)cos(a+

3
)] / 

/[(n 3 +3o2 +3n 1 )
2 +9o~-9 ~n 1 (o3 +3n 2 +3o 1 )]~ /11/ 

17 

2 
cos¢=[ o 3+3nz+3o 1 (1 +COS (a+ 3'->> 1 /[ (n 3+ 3o 2 +3n1 ) + 

~ +90~+6o 1 (o 3+3o 2+3n 1)cos{a+ ;>l • /12/ 
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x= ~ [n3+3n2+3np+cos(a+ 3 ))]/((n3 ·+3n2+3nl+ 

9 2 a ( ]~ + n
1
-9 --n 

1 
n 3+3n 2+3n 1) 

TT 

1131 

q= :s [(n 3 +3n2 +3n 1 )
2 

-3n
1
(n 3 +3n

2 
+3n 1 )(7sin5(a-~)

-5sin7(a- 6))+9n~(1+35cos2 (a- ~ )))~ / 

I [n3 + 3n
2
+3n 1(1-sin(a- f-)) 1 1141 

Ha puc. 6 npHBe)J,eHhi rpa!llHKH 3aBHCHMOCTeH X , q 
IB «l!YHKI.J,HH U d I, Bhi'IHcneHHbie no «l!opMynaM 161, 17 I, 
1131, 1141 )J,n.ll KOHKpeTHbiX napaMeTpOB ycTaHOBKH, a 

HMeHHO: 

n
1 

= 0,1392; 0 2 =0,096; n
3 

=0,574; 

Ed
10

=124B; Ed 
2

= 85 B; E d
3 

=170B; 

rJJ.e Ed IO , Ed2 , Ed 3 - BhlllP.IIMneHHoe Hanp.R)I(eHHe ceKI.J,HH 
1,2 H 3 B pe)I(HMe xonocToro xoJJ.a H a= 0 I JJ.n.ll ceKI.J,HH 11. 
Ha 3TOM )l(e pucyHKe KpecTHKaMH o6o3Ha'leHhl 3Kcnepu

MeHTanhHhle 3Ha'leHH.II x H q. PacXO)I(JJ.eHHe Me)I(JJ.Y 3Kcnepu
MeHTanhHhiMH H paC'IeTHbiMH 3Ha'leHH.IIMH o6ycnoBneHO npH-

6nH)I(eHHbiM xapaKTepoM pacqeTHbiX COOTHOWeHHH. 
Ha puc. 7 npuBeJJ.eHa npHHI.J,HnHanhHa.ll cxeMa ycunuTen.ll 

cHrHana owu6KH IHa HHTerpanhHOH cxeMe HC11 H ycunu

Ten.ll ycTpoB:cTBa BBOJJ.a IHC21. BxoJJ. HC 1 3aii.J,HII.J,eH oT 
6onhWHX curHanoB paccornacoBaHH.II orpaHH'IHTenhHOH 
uenhro I Rl,,ll.1, ,D.2I. 3neMeHThl Cl , C2 , C3 , Rl , R2 , R4 , 
R8 o6ecne'IHBaiOT Heo6xoJJ.HMYIO KoppeKI.J,HIO aMnnHTYJJ.Ho
H «l!a30BO- qaCTOTHOH xapaKTepHCTHK OCHOBHOrO KOHTypa 
aBToperynupoBaHH.II. BhiXOJJ.HOH ycunHTenh BblnonHeH no 
CXeMe JJ.BYXKaCKa)J,HOrO 3MHTTepHOrO nOBTOpHTen.ll. ,lJ.HO)J, 

12 

~wt 

1=13+12+[1 (oc.=40°) 

Puc. 5. 3mop&z moKa (/Ja3&1, nompe6A.ReMozo e&znp.RMu-
meAeM c KOM6uHupoeaHHbiM pezyAupoeaHueM U3 cemu. 
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Puc. 6. rpa(JuKU X u q 6 (JyHKijUU u d 0 

,U.3 npe,noTspall.\aeT no,naqy ua sxo.n cxeMbi ynpasneHHR 
nonmKHTenbuoro uanpR:>KeHHR. 

fipB HOpManbHO~ pa6oTe KOHTypa aBTOperynupoBaHHR 
ua sxo.n CY nocTynaeT curuan paccornacosaHHR c Bblxo.na 
YCO. YcTpo~CTBO sso.na B 3TOM cnyqae npaKTH'leCKH He 
OKa3biBaeT BnBRHBR Ha pa60TY, TaK KaK 'lepe3 3aMKHYTble 
KOHTaKTbl 3P u pe3BcTop R17 ycunuTenb oxsa'leH rny6o
KO~ OTPHUaTenbHO~ o6paTHOH CBR3bl0 H ero BbiXO,Il.HOe 
uanpR:>KeHBe MeHbme, qeM noporosoe uanpR:>Keuue .nuo.na ,U.S. 
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Puc. '8. Kpue&ze nepexooHozo npot~ecca npu 6oA&wux /a/ 
U MU/IbiX /6/ U3M€H€HWIX mOKU. JlyHKmUpOM 0603HU'l€Hbl 
ypoeHU nepeK/110'l€HUJI C€Kl#UU BblnPJIMUme/IJI. B MOMeHm 
epeMeHU 0 noOUBU/IUCb KOMUHOU HU yee/IU'l€HU€ moKa, 8 
MOM€Hm epeM€HU 0, - HU €20 YM€HbW€HU€. 
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Ilpu pa36anaucax, npeBbiWaiOII\BX wupuuy pa6oqe:ii 30Hbi 
MK, ucnonHBTenLHoe pene noporoBoro ycTpo:iicTBa CBOBMB 
3aMbiKaiOII\BMBCH KOHTaKTaMH lP B 2P o6ecne'IBBaeT 6no
KBpOBaHBe YCO u ua BXO.IJ. CY nocTynaeT TonLKO ua
npH)I(eHBe ycTpOHCTBa BBO,IJ,a. 

B pe)I(BMe BBO,IJ,a KOHTaKT 3P pa3MbiKaeTCH B yCBllBTellb 
YCTpOHCTBa BBO,IJ,a OXBaTbiBaeTCH llOllO)I(BTenbHOH o6paTHOH 
CBH3biO. B 3aBHCHMOCTB oT nonHpHoCTH curuana pa36anauca 
Ha BbiXO,IJ,e YCHllHTenH ycTpOHCTBa BBO,IJ,a TpaH3BCTOp T5 
6y,IJ,eT OTKPbiT unu 3aKpbiT, npu 3TOM ua BXO.IJ. CY no,IJ,aeTCH 
uanpH)I(eHHe .IJ.nH nonuoro oTnupaHBH unu 3anupaHBH ynpaB
nHeMoro BbillpHMHTenH /-0,3 B BllB -3B COOTBeTCTBeHHO/. 
HanpH)I(eHHe -0,3 B o6pa3yeTcH ua ,IJ,enuTene R 0 , R24 , 

R 
25 

/pe3HCTOP R0 uaxo,IJ,BTCH B 6noKe CY /. ToK MarHBTa 
H3MeHHeTCH ,IJ,O TeX nop, llOKa OCHOBHOH KOHTYP CTa6unu-
3aiJ,HB He BOii.IJ.eT B pa6oqu:ii pe)I(BM. KpBBble nepexo,IJ,HbiX 
npon.eccoB B KOHType perynupoBaHHH npu cTyneuqaToM 
H3MeHeHBH BellH'IBHbl ycTaBKH TOKa npe,IJ,CTaBneHbi Ha pUC. 8. 

IlpBHIJ,HDHallbHaH cxeMa KOHTaKTOpHOrO ycTpOHCTBa B 

n.ene:ii 3ali\HTbi noKa3ana ua puc. 9. 

B n.enu Ka TyweK MarHHTHbiX nycKa Tene:ii / K 1 , K 2 , 

K3 I BKnroqenbi KOHTaKTbi pene 3ali\BTbi, 6noKHPYIOII\Be cu
CTeMy npH OTCYTCTBBH oxna)I(,IJ,aiOII\eH BO,IJ,bl B o6MOTKe Mar
HBTa /PrKo/ H CTOHKe BbillpHMHTene:ii /PrKB/, a TaK)I(e 
npB yBellH'IeHHH TOKa B IJ,ellH Harpy3KB CBepx ,IJ,OllYCTBMOrO 

3Ha'leHHH /PM/. 

Pene PII BBe,IJ,eno B n.enb KaTyweK BKniO'IeHHH nycKa
Tene:ii C IJ,ellblO HCKlllO'IHTb B03MO)I(HOCTb CaMOllpOH3BOllb
HOrO BKlliO'IeHHH TpaucclJopMaTOpOB npH BOCCTaHOBlleHBH pa-
6oqero cocTOHHHH n.ene:ii 3ali\HTbi nocne ycTpaueuux npu
'IHH, Bbi3BaBwHx ee cpa6aTbiBauue. BKnro'leuue Tpauc
clJopMaTopoB nocne cpa6aTLIBaHHH 3ali\HTbi ocyll\eCTBnHeTcH 
nyTeM npe,IJ,BapuTenLHoro BKniO'IeHHH pene PII KHOnKoii ,IJ,e-
6noKHPOBKH. BKniO'Ieuue Ka)I(.IJ.Oii ceKIJ.HH BbinpHMHTenx HH
,IJ,BIJ,BpyeTCH CBrHanbHbiMB naMnaMH JIK l, JIK2 , JIK3 Ha 
naHellH 6noKa ynpaBneHHH HCTO'IHHKOM. 
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