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AHHOT·8UHH 

.[lnH Ha.ae>KHOil: pat50Tbl MarHHTHbiX onepaTHBHbiX 38IIOMHH810WHX ycTpOil:CTB H8 <iJe.ppa­

T8X He06XO.aHMO o6ecneqHTb CT86HnbHOCTb HMnynbCOB TOKa naMHTH. 

B pa60Te OUHCbiBaeTCH MeTO.a <iJopMHpOB8HHSI HMnynbCOB TOK8 naMHTH, B KOTOpOM a .a­

peCHbie WHHbl BKnroqeHbl ranbB8HKqecKH B UeiiH HCTOqHHKa TOK8, a TpaHc<iJopM8TOpbl B binOn­

HSIIOT TOnbKO KniOqeBbie tPYHKUHH. 3THM o6ecneqaaaeTCSI BbiCOK8H CTa6HnbHOCTb H M n y nbCOB 

TOKa. 
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YcT.pO.ftCTBO KOMMyTaUHH TOKOB IYKT I C'IHTbiB8HHSI H aanHCH B onepaTHBHOM 38UOMHH8-

IOUleM ycTpOftCTBe Ha ciJeppHTaX, fiOCTpOeHHOM no CHCTeMe C anOCKHM Bbi60pOM I CHCTeMa COB• 

fi 8U8101UHX TOKOB I nOCblnaeT UBYXUOnHpHble HMnynbCbl TOKa B Bbt6paHHbie aupeCHbiM ycTpoft-

PTBOM UlHHbl. 

Ocaoaaoe Tpe6oaaaHe K YKT- uueHTH'IHOCTb TOKOB no seeM UJHHaM H ux cTa6HnbHOCTb 

80 BpeM9HH. 
11,2,3,4,5,71 

B onHcaHHbiX a nHTepaType YKT npHMeHHnHCb cxeMbi c TpaacciJopMaTo-

paMH TOKOB, npR'I~M K8)KU8SI UJRHa CBSI3aHa C OTuenbHbiM TpaHCcPOpMaTOpOM, HanH'IRe MHO­

rRX TpaacciJopMaTOpOB .TOKa npeu~HBnHeT BblCOKHe Tpe60B8HHSI K H8MOTKe TpaHCclJOpMaTOpOB. 

KpoMe Toro, c noMOUlbiO Tpa&cciJopMaTopa ToKa Tpyuao o6ecne'IHTb BbiCOKoe BbiXOllHOe con­

pOTHBneaue npH pa6oTe H8 HHUYKTHBHYIO HarpyaKy, 

HH*e onHCbtBaeTcH YKT, a KOTopoM TpaacciJopMaTopbi BblnonHHIOT TOnbKO xnro'leBble 

cPYHKUHH, 

LlnH KOMMyTaUHR aupeCHbiX TOKOB H8MH HCnOnb30B8H npHHUHn nOCTpOeHHSI norH'IeCKRX 

cxeM aa uuouao-TpaacciJopMaTopHbiX aeHTHnHx I LlTB I. 

AaanorH'IHbll npuauun aocTpoeHHH norH'IeCKHX cxeM aa ciJeppHT-UHOUHbiX aeHTHnHx on8 -

161 
caa I! 

Onucaaue d:>YHKUHAI BbmonaHeMbiX ycTpoAcTBOM 

KOMMYT8UHR TOKOB 

YKT nonyqaeT uaciJopMaaHIO Ha aupecaoro c'I~T'IHKa H cornacao 9ToA uaciJopMaURH nocbt· 

naeT HMnynbc ToKa a use aupeCHbte UJHHbi ¢eppHToaoA MaTpHUbi. I pHc. 1 I. Ecnu aupecaoe 

yCTpoiCTBO COCTOHT H3 2n TpHrrepOB 1 TO 'IHCnO aupeCHbiX UJHH MaTpHUbl paBHO 2 n X .2 "' 2 n + J 

-no 

TOSIHHSI 

UJHH K KS)KLXOA H3 UBYX nonoBHH aupecaoro ycTpOitCTBa, nycTb X 1r R x, 
k- ro TpHrrepa aupecaoro ycTpoAcTaa, ye - COCTOSIHHe aupeCHOit UJHHbl 

I ecnH B UJHHY e nOCbtnaeTCSI HMnynbC TOKS H y = Q 1 ecnH B UJRHY f 
p 

nynbc ToKa ae nocnaa . 

Torua 

lr=lr-J -

n (l " x" + e" x" J 
lr=o ' 

(1) 

rue 

(2) 

-coc-

e . 

y
2
n..

1
ex0 x1 x2 ••• xn-J 

M hi paa6unu aupecaoe ycTpoAcTBo a a use ·qacTH
1 

TaK KaK coanaaeaue Me*llY UBYMH Bbl-

6paHHbiMH aupecaMH ocywecTBnHeTcH B caMol MaTpHue. Vfaorua bblBaeT yuo6ao cPYHKUHII ( 2 ) 

ocywecTBnHTb B HeCKOnbKO CTyneaeA, HanpHMep
1 

B UBe: 
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r.ae I 
Y, H yll 

I 

y 0' = x x x~ ..... x "- 1 0 J • .., 
II= Xn1Cn+J Yo "1 ~ "n-J 

I 
Y A = x o"J "2 ... X a- J 
2'T- .2 2 

Y"n = 1C..nX!!.+J"" "n-J 
2 2-J 2 2 

I . II 
Y0 "' YoY0 

I II 
Yj=Y1 Y0 

I II 
y2 .. y2y0 

Yn =y'n '1 1~ 
2-J 2~-J 22-J 

peaynbTaTbl npoMe)l{yTO'IHOll: .aewa~pauaa. 

Bbinonaeaae noraqecKHX onepauall: aa .aao.gao-Tpaacd>op- _ . 

MaTOpHbiX BeHTHliHX .' 

Dao.aao-Tpaac~opMaTopHbiM aeaTHneM Mbi aaaoaeM ycTpoll:cTao , aao6pa)l{eaaoe aa p a c .2. 

Co6biTHe, COCTOHW99 B TOM, 'ITO B MOMeHT npOXO)I{LteHHH TOKa 1 no.aa eTcH c araan 

~ H a e no.aaeTcH v2 aaaoaeM X 

Co6biTH9, COCTOHW99 B TOM, 'ITO B MOM9HT npOXO)I{LteHHH TOKa J no.aaeTCH caraan 

V 2 H ae no.aaeTcH caraan VJ aaaoaeM x 

Co6biTH9, COCTOHW99 B TOM, 'ITO TOK I npoxo.aaT qepea aarpyaKy z 
1 

H ae npoxo-

LtHT qepea aaaoaeM · Y
1 

z 
2 

Co6biTH9, COCTOHW99 B TOM, 'ITO TOK I npo xo.aaT qepea aarpyaKy z2 H ae ripo-

XOLtH T '1 9p93 ZJ aaaoaeM y2 

Tor.aa cxeMa pac.2 ocy wecTanHeT ~YHKUHIO y = X 
J 

H y = i' 
2 

, ecna na.aeaae aanpH)I{e-

HHH Ha aarpy31t9 LtHOLta H BHyTp9HH9M CODpOTHB119HHH o6MOTKH MeHbW9 '19M HMUyllbC V1 

ll eA:cTBHTenbHO, ecna no.aaa HMnynbc , V"1 , a HMfiYllbC v2 OTCYTCTByeT, TO LtHOLt 

fl 
2 

OK83DIBa9TCSI aanepTbiM, 

Vf CU01Ib3YH CHCTeMy 39plt81IbHbiX CHMB01IOB1 STy CX9MY M())I{HO H306pa3HTb KaK UOK838HO 

Ha pHC. 3. 

OnepauHH LtH3'biOHKUHH Ha .LlTB M0)1{9T 6biTb Bbin01IH9Ha MeTOLtOM • LtHOLtHOll: c6opKH r. 

CXeM a LtliSI Bblfi01IH9HHH onepaUHH KOH'b!OHKUHH DOK838H8 H8 pHC. 4. 

CxeMa pac. 4 BbiUOnHHE!T noraqecKyiO ~YHKUHIO Y = x 1 x 2
• 

B YKT Tpe6yeTcH nponycTHTb qepea aarpya11:y .aaynolUlpHbiA: HMnynbc ToKa. CxeMa .anH 

.a aynonapaoro HMnynbca TOKa, ocywecTBnHIO'.WaH ~YHKUHH y = X X 
J J 2 y 2 = X JX 2 y S = X J1C2 

y
4 

= x1x
2

, npaae.aeaa aa pac. 5. VfMnynbCbl, ~o.aaaaeMbie aa o6MoTKH, TBK*e .aaynonHpHbi 

Eonee a~~:oaoMH'IHaH cxeMa .anH ocywecTaneHHH aTo:A ~YHKUHH npaae.a-e-aa aa pac. 6. 

- DnH KOH'l>IOHKUBH 6onbwe qeM .aayx nepeMeHHbiX aaor.aa uenecoo6paaao npHMeHHTb KOM· 

6aaapoaaaay10 cxeMy. KoM6HaapoaaaaaH cxeMa .amt KOH'b!OHKUHH qeTbip~x nepeMeRHbiX npaae­

.a eaa aa pac. 7. 

DnH KOH'b!OHKUHH MHorax nepeMeHHbiX MO)I{eT 6biTb npHMeaeaa TaK*e napaMH.aanbHaH 

cx eMa, aao6pa * eHHaH aa pac. 8. 
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YcTpO~CTBO KOMMYT8UHH TOKOB Ha LlHOLlHO­

TpaHCdJOpMaTOpHblX BeHTHflSIX 

YcTpO~CTBO clJOpMHpOBaHHSI TOKOB Ha LlHOLlHO-Tp8HCclJOpMaTOpHblX BeHTHflSIX, MO>KHO Bbl­

flO fl HH Tb ITO mo6o~ H3 CXeM pHC. 5,6,7,8. Pa36epeM OC06eHHOCTH K8>KL!Oll: H3 STHX CXeM. 

CxeMa "A~· /pnc. 5 I He Tpe6yeT norronHHTenhHOro new1:1¢paTopa , HO TpaHc¢opMaTOpbl 

e~ COL!ep>KaT MHOf'O BTOP.H'IHblX 06MOTOK. 

CxeMa"A • 

4HCflO TpHr­

repOB anpeca 

4HCflO TpaH­

~ ¢opMa Topoa 

2n 

4n 

t.{ HCflO L!HO L!OB 

B YKT 
2 

4HCflO LlHOLlOB 

B L!OliOflHHT. 

newH¢paTope 

nonHOe 'IHCflO 

LlHOL!OB 

4HCflO BTOpHq­

HblX 06MOTOK Ha 

TpaHCclJOpMaTope 

HarrpH>KeHHe Me>K­

LlY WHH8MH MaT­

pHUbl B HMrryflbCe 

2 n+ 3 

n. v 

Ta6nnua I 

CxeMa "6 • 

2n 

..0 + 2 
2 2 

!!. +I 
n. 2 2 

.2!+2 n 

2 2 (2 2+Y,n+1) 

9-+I 
2 +TpaHCclJOpM. 

no 1 o6MOTKe 

2-9 +I TpaHCclJOpM. 

flO 2 06MOTKe. 

v 

2n 

4n 

.!!. + 2 1 
2 2 (2 +1) 

2 n TP1\ HCclJOpM. 

flO 2-, 06MOT­

KY. 2n TpaHc¢op. 

2n 

4n 

2 
n+ 2 

CxeMa • D" 

2n 

2 n+ I 

2 
n+ 2 

..n +I 
n. 2 2 

.!!. +I .!!. +I 
2 2 

( 2 2 +n) 

4 Tp8H,fl0 2" o6M. 

4 Tpa!i~flO 2 n -I 1 

flO 2~ -I06MOTOK 4 TpaH,flO 2o6M. 

'h n v nv 

B OTflH'IHe OT He~ TpaHCclJOpMaTOpbl CXeMbl *6* COL!ep>KaT OLlHY HflH ,QBe BTOpH'IHb!e o6-

MOTKH, HO K He~ Tpe6yeTCSI ,Jl OflOflHHTeflbHbl~ ,QeWHclJp8TOp. 

CxeMa "B" He Tpe6yeT LlOflOflHHTenhHOro newn¢paTopa H TpaHc¢opMaTOpbl e~ conep>KaT 

3H8'IHTeflbHO MeHbwee 'IHCflO 06MOTOK, 

B cxeMe •r• MeHbwe nnonos , qeM B npyrnx cxeMax, OL!HaKo, '!Herro o6MOTOK Ha TpaHc­

¢opMaTopax cpaBHHTeflbHO 6onhwe. 

npn cpaaHeHHH ex eM cnenyeT TaK>Ke Y'IHThrBaTb HarrpH>KeHne a HM rrynbce Me >Kay Bbl-

6paHHO~ H He Bbl6paHHblMH WHH8MH M8TpHUbl. YsenH'IeHHSI STOf'O HaflpSI>KeHHSI C03,QaeT orrac­

HOCTb llp060SI Me>Kay WHH8MH H Ofl8CHOCTb ~MKOCTHb!X HaBOLlOK. 

B. Ta6nuue I naHbl ¢opMynbr a nSI flOL!C'IeTa 'IRena sneMeHTOB cxeMbl, 

B Ta6nnue II rrpRseneHbl flOLlC'IHTaHHble no ¢opMynaM Ta6nHUhl I 'IRena sneMeHTOB cxeM 
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12 
.anst naMHTH Ha 2 "'Hcen I 4096 I . no.a CXeMOi!: "Ll" HMeeTCSI B BHllY lUHpOKO pacnpo· 

171 
CTpaHe<HHSSI CXeMa, OITHCSHHSSI B "'SCTHOCTH B 

Ta6nHua 2 

CxeMa 'A" 

4Hcno TpHrrepos 
a.apeca 

4 Hcno TpaHc¢op­
MaTopos 

4 HCnO llHO.llOB 
B YKT 

4Hcno llHOLXOB B 
.a ononHHTenbHOM 

.aewH¢paTope 

nonHOe "'HCnO 
llHOLXOB 

4Hcno BTOpH"'HbiX 
06MOTOK Ha 

Tpa ac¢opM a Tope 

Hanpst>KeHHe Me>K­
.ay lUHHaMH MaTpH­
Ubl B HMnynbce 

12 

24 

512 

512 

32 

6v 

CxeMa 'E' 

12 

32 

288 

96 

384 

16 TpaHc¢opM. no 
2 06MOTKH 
16 TpaHc¢opMaT. 
no 1 06MOTKe 

v 

CxeMa "B' CxeMa'r' CxeMa "Ll" 

12 12 12 

'24 24 128 

288 256 256 

96 

288 256 352 

12TpaHc¢opM.no 4Tp. no 2o6M . 
4 06MOTKH 4Tp. no 4" 
12 TpaHCtPOpM.nO 4Tp . no 8" 
8 06MOTOK, 4Tp. no 16" 

4 Tp. no 32" 
4 Tp. ' no 64" 

3v 6v 

Tpe6oBaHHe K gHo.aaM 

YnpasnstlOIUHi!: HMnynbc Hanpst >K eHHH Ha BTOpH"'HOi!: o6MOTKe LITB .aon>K eH KOMneHcHpo­

BSTb na.aeHHe Ha npstMOM conpoTHBneHil H nposo.astwHx .aHo.aos. noaToMy B LITB Heo6xo.aHMO 

CTaBHTb llHOllbl C MHHHManbHbiM npHMbiM HMnynbCHblM COnpOTHBneHHeM. HaMH HCne.aoBaHbl 

HHTepecy!OwHe Hac HMnynbCHbie xapaKTepHCTHKH .aHo.aos LI9A ,LI11, Lll4, LI2E, LI 2.>K, LI2 10 .Ha 

pHc. 9 npHBe.aeHa cxeMa .anst Hccne.aoBaHHH na.aeHHH Hanpst>KeHHH Ha npstMOM conpoTHBneHHH 

JJ. HOLXS npH no.aaqe Ha Hero HMnynbCOB TOKa. Ha nt no.aaeTCSI OTpHUaTenbHbli!: HMnynbC, 

aanHpa!OWHi!: naMny. nono>KHTenbHbli!: HMnynbC C nepe.llHHM 4Jp0HTOM 0,3 MKCeK C Bb!XO .lla fl 1 

OTKpbiBaeT naMny fl 
2 

• AMnnHTY llS HMnynbca TOKa perynHpyeTCSI nepeMeHHbiM conpOTHBne­

HHeM B KSTO.lle fl
2 

, Ha pHC 10 npHBe.aeHbl OCUHnnorpaMMbl HMnynbCOB Ha npH>KeHHSI Ha HC­

cneLXOBSHHbiX llHO.llaX. KaK BHLXHO H3 OCUHnnorpaMM, COnpOTHBneHHe llHOLXS HMeeT HHllYKTHB­

HbiA xapaKTep. Eb!nH H3MepeHbi aMnnHTY llhi Bbi6poca H ycTaHOBHBwerocSI 3Ha"'eHHSI Ha He6onb­

woi!: napTHH llHOLXOB, 

LlaHHbie HaMepeHHi!: npHBe.aeHbi B Ta6niiue III • K aK cne.p.yeT H3 Ta6nHUbi' HaH6onee no.a­

xo.aHIUHMH .anSI LITB HBnH IOTCH LXHOllbi THna LI9A,LI1l,LI14 y KOTOpbiX Bbi6poc nopst.aKa 15 

BOnbT H nnOCKaSI "'aCTb HMnynbCa nopHLXKa 1,5 BOnbTa npH TOKe 3 '50 MS. 
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Ta5nHua 3 

THn Cpeaaee rpaHHUbl Cpea:xaee rpaHHUbl BenH'IHHa KonH'IecTao 
3Ha'leHHe H3MepeHHII 3Ha'leHHe H3MepeHHSI HMnynbca Hccneao-
V a!lll5poc Vab!5poc V yeT. v yeT. ' 'If>~~ I aaHHb!X 

LtHOLtOa 
Ia/ Ia/ Ia/ Ia/ 

.U9A 11 1,2 350 3 

.[1. 11 14,2 1,5 350 3 

.[114 14,7 12.;. 18 1,6 1,1.;. 2,1 350 120 

.U2E 35 11 =- 60 22,7 8 7 43 350 50 

.[12):1( 34 22-:; 58 18,5 10 26 350 5 

.[1210 41 20 .; 75 2 300 12 

Ha pHc. 11 H 12 aaHbl 3aaHCHMOCTb aMnnH~YLtbi abi5poca H aMnnHTYLtbi nnocKol 'laCTII HM­

nynbca OT TOKa. npH CpaaHSHHH aMIInHTYLtbl ablopoca Ha!IpSPKSH!!SI . Ha LtHOLte H aM!InHTYLtbl 

ycTaaoaHawerocSI 3Ha'leHHSI aanpH*eHHSI I cTaTH'IecKaSI xapaKTepHCTHKa I 3aaHCHMOCTb Me)!{­

LtY HHMH OoHapy)!{HTb He yaanOCb • .llHOLtbl C OLtHHaKOabiM 3Ha'I8HH8M Ha!IpS1)!{8HHSI llnOCKOA 

'laCTH HM8IOT pa3Hbl8 aMnnHTYLtbl abi6poca. 

0IIHCaHHe 3KC!I8pHM8HTanbHOA CX8Mbl 

no cxeMe ·s· Obino CKOHCTpyHpoaaao YKT Ha 256 'IHCen I pHC. 13 /, 

8 naM!IOaOA 'laCTH CX8Mbl HaXOLtSITCSI reaepaTOpb! _ynpaanHIOI.UHX HMnynbCOa n 1, n2 • n3, 

n4 H n 
17 

naMIIbl abiOOpa aapeca n 5 - n 16 H reHepaTopoa TOKa C'IHTblaaHHSI n
10 

• 

n 11 a H 3a!IHCH nllp ' n 12 • 

reaepaTOp ynpaanHIOI.UHX BMnynbCOa C'IHTbiaaHHSI COCTOHT H3 !}:JopMHpyiOI.Uero KaCKaLta C 

LtHOLtHb!M OrpaHH'IHTeneM a a HOLte n } .a , KaTOLtHOrO IIOaTOpHTeml n 
1 
~ H YCHnHTenSI To-

Ka n 2 
reaepaTOp ynpaanHIOI.UHX HMnynbCOa 3aiiHCH COCTOHT H3 !}:JOpMHpyiOI.Uero KaCKaLta C LtH-

OLtHb!M OpraHH'I8HH8M a aHOLte n 4 6 , KaTOLtHOrO IIOaTOpHTenH 

TOKa n 3 

reaepaTOpbl TOKa C'IHTbiaaHHSI H 3aiiHCH COCTOSIT H3 !}:JopMHpyiOI.UHX Kacxaaoa C aHOLtHblN 

OrpaHH'I8HH8M n 11 

HOA caSI3biO. 

, ycHnHTenel TOKa n 
1

0 H n 
12 

C rnyoOKOA OTpHUaTenbHOA OopaT-

BpeMeHHaSI LtHarpaMMa HMnynbCOa YKT npHaeaeaa Ha pHC. 14. HopManbHO naMIIbl n1a 

n 4 ,0, n118 , n 
1

1 6 t n 
17

6 OTnepT bl H llaLteHHeM Ha!IpS1)!{8HHSI a aHOLtHbiX Harpy3KaX 3TH X 

naMn 3aiiHpaiOTCSI naMIIbl n
10 

n 
12 

t n 
2 1 n

3 
t H n 

17 
8. • 

B TaKT C'IHTbiaaHHSI HMnynbc, npHXOLtSII.UHA aa ~XOLt nn1 /pHC. 14 a 1,38.1IHpaeT naM­

ny n 
1 
a. , noTeHUHan a aHOLte 3TOA naMIIbl OrpaHH'IHaaeTCSI Lt.HOLtaMH Ha ypoaae + 150 a, 

BnH3KHit IIOT8HUHan ycTaHaanHaaeTCSI a KaTOLte n 2 
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Ha BXOJ:lhl A 1 - A 16 noaaiOTCl'l noTeHUH81lbl c TpHrrepoB aapecHoro C'I~T'IHK'~. npH .. 
l!I050M COCTOSIHHB aapecHoro C'I~T'IHKa .B Ka :>Kaoll rpynne naMn n5 - TB I n., -n8' nl3- n 14 

.q
5 
-~6 , HMeeTcl'l o a Ha naMna Ha o5a axoaa KOTopo:ll: IHanpHMep Ha BXOJ:lhi A

1 
H A

3 
naM­

IThi n Sa I noaaH 6onee B hiCOKH:ll: noTeHuHan, qeM Ha ceTKH apyrHx naMn. 

VI MITYllbC) noaaBaeMbl:ll: Ha BXOJ:l nn 3 J pHC. 14 B I, OTnHpaeT TOllbKO Bhi5paHHb!e naMnhi 

• 
B K8:>K}:lO!:ll: rpynne. AHOJ:lhl STHX naMn nOJ:lCOeJ:lHHeHbl K KOMMyTHpyiOWHM Tp8HC(jx>pM8TOpaM. 

Ha BTopH'IHhiX o5MOTKax Bhi5paHHhiX TaKHM o5pa3oM TpaHccpopMaTopoB o5pa3yeTCl'l pa3pewa­

IOWHA HMITYllhC C'IHThiBaHHl'l I nono:>KHTenbHhi:ll: HMnynhc Ha p11c. 14 r I. VIMnynbc, noaaBaeMhi:ll: 

Ha BXOJ:l nn4 lpHC. 14 J:l I I OTnHpaeT naMnhi n10' AHOJ:lHhiA TOK naMnhi nlO npOXOJ:lHT no 

nyTH, COe}:lHHl'IIOWeM Bhi5paHHb!e Tp8HCcpOpM8TOpbi, H o5pa3ye T B M8TpHue HMllYllbC C'IHTb!B8HH~. 

HanpHMep, ecnH Bhi5paHhi TpaHccpopMaTopbi Tp
1 

, Tp
5 

, Tp 
9 

, Tp 
13 

, TO TOK C'IHThiBa· 
I 

HH!I npOXOJ:lHT no nyTH A B B r il.>K 3 VI K /nono:>KRTenbHb!:ll: HMnynhC Ha pHC. 14 )K I . 

B T8KT 38nHCH B OTl!H'IHe OT T8KT8 C'IHTb!B8HHSI ynpaBl!l'IIOWHe HMnynhCh! UOJ:l810T CSI Ha 

BXOJ:lbl fln
2 

, nn
3 

H nn
5 

lpHC, 14 5,B,el •• npH STOM H8 Bb!6paHHh!X Tp8HCcp0pM8TOp 8X 

o5pa3yeTcH HMnynbc npoTHBonono:>KHoll: nonl'lpHOCTH H TOK 38ITHCH npoxoaHT no nyTH A VI 3 

>K E n il r B B M I OTpHUaTenbHh!ll: HMnynbC , Ha pHC. 14 )K I . 

.Qnl'l KOHTpOl!SI npOXO:>K}:leHHSI HMnynhCOB TqKa BO BCe lllHHbl BK1li0'18Hbl conpOTHBl!eHil'l 

4 OMa. 

Ha pHc. 15 npHBeaeHhi ocuHnnorpaMMhi HMnynhcoB B pa3nH'IHhiX TO'IKax cxeMhi. npH aa-

naaKe cxeMhi oKa3anocb, 'ITO Haae:>KHal'l KOMMYTBUHl'l ocywecTBnSieTcSI Toraa, Koraa HMnynh­

Chi HanpSI:>KeHHSI H8 Tp8HC cp 0pMaTOpaX npeBhllll8IOT 10 BOllbT. 

CpaBHe HHe HMnynbCOB Ha conpOTHBneHHSIX 4 OMa UOK838l!O , 'ITO 3TH HMnyllbChl 0Tl!H'18IOT· 

cl'l ~e 5onee
1

qeM Ha 1%. 
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PHC, 15a -i-1MnynbCbl TOK8 C'IHTb!B8HHSI H 38UHCH B 

Bbi6paHHOi!:' R HeBbi6paHHOit WKH8X M8TpHUb!. 

PRe. 156 • i-1MnynbCb! aa Bbrxo.ae cHraanbHOro npoBo.aa 

MaTpHUb!, /BBepxy UpH C'IHTb!BSHHH R 3SUHCH, BHH3Y TOnbKO 

npH C'IRTb!BSHHH, 
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PHC. 15B - V!Mnyn&Cbl Ha BTOpH'IHOlt OOMOTKe 

BbiOpaHHO!"'O Tp8HCtPOPM8TOpa. /reHepaTOpbl TOKOB 

C 'IHT b!B8HHSI H 38fiHCH BbiKniO'IeHbl./ 

PHc. 15r - VIMnyn&Cbl Ha BTOpH'IHOA ooMOTKe 

Bb10p8HHO!"'O Tp8HCtPOPM8TOpa ./reHepaTOpbl TOXOB 

- C'IHTb!B8HH SI H 38fiHCH BKniO'IeHbii. 


