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BBEJAEHME

Onun u3 meTonos ananmza JNEKTPHYECKOH LIeNH SABIAETCA MeToa

PHBIX TokoB. OCHOBOH /711 Hero Ciy KUT BTopoii 3akon Knpxroda.

| |
OCHOBHEIE TOHSITHA

KoHTypHBIii TOK - 5TO BenMuMHA, KOTOpas OAMHAKOBA BO BCEX
JaHHOrO KOHTypa. OOBIMHO B pacyeTax OHM 0003HadarOTCH
DHHBIMH MHAeKcaMu, Hanpuymep 111, 122 u 1a.
HeHcTBHTEAbHDbIH TOK B ONpeneieHHOH BeTBH OIpefensiercs
Pe0pandecKkol CyMMO¥M KOHTYDHBIX TOKOB, B KOTOPYHO 3Ta BETBb
XOIHT. Ha‘xcozmemieI NEHCTBUTEIIFHBIX TOKOB U €CThb IepBOOYepenHas
[a4a MeTo/a lconry_p:rmx TOKOB.

Kontypnas 3/IC - aTo cymma Beex 31C BXOISNIMX B STOT KOHTYP.

CofcTBeHHBIM CONPOTHBJIEHHEM KOHTYpa HA3bIBAETCS CyMMa
POTHBJICHHU! BCEX BETBEH, KOTOPBIE B HETO BXOMIT.

O6mum c!onpo%mmeml!em KOHTYpa Ha3bIBAETCS COMpPOTHUBIEHHE
'BH, CMEXHOE [IBYM KOHTYDaM.

Meroa y3/10BbLIX MOTEHLUHAJOB — OIWH M3 METONOB aHalH3a
SKTPHYECKOH uenn,? KOTOpBIH 1iellecoo6pa3Ho MCIONB30BATh, KOTIA
IM9ECTBO Y37I0B B!uem—r MEHBIIE WM PAaBHO YHCTY HE3aBHCHMBIX

poB. JlaHHBI MeTO OCHOBAaH HAa COCTABIeHMH YpaBHEHUH
niepBoMy 3akoHy Kupxroda. [Tpu aToM, noTeHIuan oJHOro H3 y3JI0B

| ;

NPUHMMAETCS PAaBHBIM HYJIO, YTO IO3BOJISET COKDATHTh YHCIIO




1. PACYET IMHENHOIT IJNEKTPHYECKOM LENH
MOCTOSIHHOI'O TOKA
i

|
Pucynoxk 1.1 Ucxonwas cxema JNEKTPHYECKAS cXema

B cootserctBuM ¢ cocrasnennoit PacdeTHOH CXeMOH H

HIMBY/Ty ATIbHBIM 32-TaHUEM BBITIOJIHHUT CIEYIONIHE PACIETEL:
- CocraBute B 06IiEM BUIE CHCTEMY YpaBHEHHH C MOMOLIBIO

onoB Kupxroda.

- OnpeIeNuTh TOKH B BETBAX CXEMBI METOZIOM KOHTYDHBIX TOKOB K

|
3JIOBEIX ITOTEHI[HAJIOB.

Onpenenurs Tox Il METOAOM OSKBHUBANEHTHOrO TIeHEpaTOpa MpU
MEHEeHHH BEIWYMHBI conpoTuBieHus R1 B mpenenax or Rl mo 6RI.

OCTPOHTH rpauk sapucumocty 11 = f(R1).

- Jlis CpaBHEHWA pe3ysIbTaThI pacyeToB, MNpPOBEASHHBIX TPEMS

>TOJAAMH, CBE-CTH B OZIHY TabHmILy.

- CocTaBHTh 6a1|1aac MOIIHOCTEH,
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PucyHox 1.2 PacueTHas cxema

R3 R4 Rs

46
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OCTaBaenne B o6mem

('
BH/Ie CHCTEMBI YDABHEHMIH ¢ IOMOIIbIO
saxonos Kupxroga

B

Prcynok 1.3 Pacuernas cxema s metona KOHTYPHBIX TOKOB

BOMY 3aKOHY Knpxrocpja_, KOJIM9€CTBO HE3aBHCHMEIX YDABHEHHHA,
n-1, 3HaYNT ypaBHeHHI 3.

11""12+14=0
fz—if-aiH(,Hks:o
| Igl'—’4+ls=0

POMY 3aKOHY Kupxr‘oq)a s KOHTYPOB, He.u{)t:‘ra:[onme YPaBHEHHSA
JIAFOT:

IRy = IRy — IsRs = —Eq

LRy + IRy + I,Ry = E,

—I3R; + IsRs + IgRe = Es

Peac/IecHHE TOKOB BO BCeX BETBAX MeTOAOM KOHTYPHBIX TOKOB
| H Y3JIOBBIX MOTEHHAJIOB

Mertoz KOHTYPHBIX TOKOB

KOHTYPHBIX TOKOB:

Ii1(Ry + Ry + Rs) = I;3Rs — I33Rs = —Es + JxsRy ——
=l11Ry + Ipp(Ry + Ry + Ry) — I
—l11Rs — I;2R3 + I33(R:

TTodnue:




[MoncraBuM 3HAYEHMS:
L1(75 + 50 + 46) — 350 — 13346 = —100 + 5 - 75
—6h150 + 1,,(25 + 12 + 50) — 13312 = 80 + 5. 25
—11146 — 1,12 + I;3(12 + 46 + 22) = 100

17113y — 501, — 46153 = 275
—501y, + 876, — 12133 = 205
—46ly; — 121, + 80133 = 100
Pemmm cucremy ypapHenuit, KoHTYpHBIE TOKH:
Ly=45A
I, = 5,587 A

133 = 4,675 A

BEIMHCITHM 3HAYEHHS TOKOB B BETBIX

Li=—Jis+ 1, =-5+45=—-054
I = —Jis + I = —5 + 5,587 = 0,587 4
Is = I, — Iy3 = 5,587 — 4,675 = 0,912 A

Iy = —I; + I, = —45 + 5,587 = 1,087 A

Is = —Iyy + I3 = —4,5+ 4,675 = 0,175 A

Is = Iz = 4,675 A

MeTo y3/I0BBIX IIOTEHLHAIOB

ABHMBAEM MOTeHUHan y3ia D Hyjlo X COCTaBAM YDaBHEHWsS UL
eJIeHus TOTEHIHAla 0CTAIBHEIX Y3TI0B

©aGi11 + PaG12 + Pal13 = laa

©aGa1 + ©aGoz + PaGas = Ipp
©aG31 + @aG32 + 9633 = Icc




1
+'z'§+-5-5=o,o73cn
Ly
+§=
THIEL W
+t—=—g— = _ ;
R, 12 5o tze= 0125Cm

0,169 Cm

1 1
G2 =Gy = S e i —0,04 Cm
2

1 1 !
Gi3 = Ggy = TR T T5g= —0.02Cwm
4

21 1
Gy =Gy, = SHe = _E= —0,083 Cm
3

O—BZA
D5

E,
Igp = R, +Jkz =

lge = Rt 2,174 A

LCTaBUM 3HAYECHU

01073@9.__ 0;04’50‘1 5~ O;OZQOQ_ = —3,2
—0,049, +0,169¢, — 0,083, = 8,2
~0,020, + 0,083, + 0,125¢, = 2,174

IHM CHCTEMY YPaBHEHHMI:
9, = 37,535 B
¢p = 102,857 B
@ = 91,915 B
[eM 3Ha49eHHA TOKOB B BETBAX

©a—Pa _0—37,535
Rl 575

e

=-054




_Pa—p,+E 37,535 — 102,857
L=%a Ra 2 +3{I|_= 0,587 A
2 75
Pp—@. 102,857 — 91,915
I3 = = =
3 R; 75 0,912 A
Pe—Pa 91,915 — 37,535
e el S
4 R, 75 1,088 A
Pa =@+ E 0-91915 0
o= d — Pc 5_ 1,915 + 10 = 0176 4
Rs 75

- 102,857 — 0
fs=-(’?b—R&= = o= 46754
(]

Peae/ienne Toka I1 MeToa0M SKBHBAIEHTHOTO FeHEPATOPa NpPH
€HHH BEIHYHHBI conpoTuBaenns R1 B npeaenax or R1 a0 6R1.
oeHHe rpadux 3asucamoctu I1 = f(R1)

SIHTE TOK [} MeTomom IKBHBAIIEHTHOTO TeHepaTopa
C€HHE XOJIOCTOr0 X0Ja 3KBHBAIEHTHOTO FEHepaTopa [uis NepBod

CXEMBEI 3JIEKTPHYECKOH LIEMH;

B

MM HCTOYHK TOK HcTouHHKoM D]JIC
E=}k3R6=5'22= 1103
E. E—Es 80 110 — 100
Ra +ZR$ T RsF R L~ 25501 e 212 - 10,98

= 1 1 1 i1
IR TR TR AR 2B5F50 t13 46122

[Moonucy | dama_




Er—Upc 80— 10,9

! n =
CAB W
. E+E 10,9-110 00
fBDc—-—EC—____S-. . + 1(
= _ 0,013
Rs + R, 46 + 22 0,013 A
Es + IapcRs +lcapgR, =

l'_25_+_5'0_ =09214

100~ 0,013 - 46 + 0,921 - 50 = —53,325 B

R

e
g

D[
R24 R23
R34
RS5 : 6

y6pasyem TpeyroibHuK conporupienuiit ABC B 9KBHBAICHTHYIO

RyR3 25 %12

= = 3,45 Om
“R,+Rs+Ry 25+12+50

R33




e i - i st
e £ = e W L
R e ————

Rz 204 - 2559 T = e
R R AR, s = 1437 O
R3R. 12-50
R3 = —'_‘_‘—‘—'—-—-—._3 e e e e el e
Ry Ry +R, 257 12+50 " %90m
(R34 + Ro)(R : :
L Rt - 3¢ T Re)(R,; + R.) ez (6,9 + 46)(3,45 + 22)
3{-+R5+R23+R5

HEHHe TOKa Bo BTOpO#i BETBH:

U . —%333:
= e = — A,
" Re+R,31gs 5= 054

TPOCM rpaduk 3asuchmocTy | 1 =AR1):

Uk 53,325

— = 31,55 OM.
6.9+ 46 + 3,5 + 22 '

= = =—05A.
h Rr+R, ™ 3155+kR, g

1Ry 2R, 3R, 4R, SRy 6R;

-0,50 -0,29 -0,21 -0,16 -0,13 -0,11

-0,5 0,587  [0,912 1,087 0,175 4,675
| 11 = f(R1)
J e 1&im 2+0 300 4&0 jo
| -0,10 —

-0,20 —
< o

| = -0,30

R1, Om

W% dorys [Toonuce | Aama




-4 CpaBneny
. € Pe3yinrarop Pacu€ros, nponepsnmnix AByMs

MeTomamy g Tabnnue
HM pesynprary; Pacueron

JAEM TaGnyu
oy u BITHCEIBagMm NaHHble BRIYMCHEHHA H HaxonauM
HOC
Thb IBYX MeTOn0R Haxoxaenue Tokon i 3anucLIBae

M B TaOHLYy
HBIC BEIMHCTeH il

TaGnuma 1.1 Haunsie BREIYUCIEHHH

1 pacyera 11 2 3 14 15 16
eton 0,5 0.0 87 R 0.0 12 T 05728 (0T 175 a7 675
HBIX
OB
oBex | -0,5 0,587 0,912 1,088 | 0176 [ 4675
THAIOB
man | 0 0 0 0,001 | 0,001 0
OCTE, Y%

fognuce | -&"—"ﬁ -



1.5 Coe’ramenne Gananca MOIIHOCTeH
LIHOCTK
Ujg = ISRG = 4,675 122 = 102,85 BT;
= Eoly + Bl + Upslis

= 800,587 + 100 0,176 + 5- 102,85
= 578,78 Br;

1+ 12R; + Ry + IZR, + IZRs + IZR,

= (=0,5)2- 75 40,5872 . 25 +0,9122
*46 + 4,6752 .22 = 578,8 Br;
nencs!

12 +1,088% - 50 + 0,1762

Hadn:




OZl KOHTYDHBIX ToKo:

Iy = —0,54
I = 0,587 4
I3=0912 4
Iy =1,087 4
Is=0,1754
Is = 4,675 A

Ol y3/IOBBIX MOTEHIHAIOB:

I =-054
I, =0587 A
I; =0,912 4
I, =1,0884
Is=0,176 A
I = 4,675 A

SKBHBAJIEHTHOI'O reHeparopa:

I, =-0,54
I, =0,587 A
I = 09124
I, =1,0874
Is =0,1754
Ig = 4,675 4
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