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§ 1.3. Meronbl KOHTYPHBIX TOKOB, Y3JIOBBIX NOTEHUMUAJIOB,
HPONOPIECHAIBHBIX BEJIE N

Vpaerenust Kupxroda nospoisioT pacciMTaTh JHOGYI0 IJIEKTPHYECKYIO
ueib, HO TIPH 9TOM YHCJIO DEIIaeMHIX ypaBHEHEH MOXET OHITH BEIHKO.
Jlnst cokpallieHust 9Hclla PEInaeMBbIX YpParRHEHEi pallMOHATU3UPYIOT COCTAB-
neude W peruenue ypasueuuil Kupxroda, nmpumensis mns pacgera MeTOIBI
KOHTYPHBIX TOKOB, Y3JIOBHIX NOTEHLHAJIOB, TPOTOPLHOHAILHLIX BEIHYHH.

Meron xomTypHBIX TOMOB, MeTOn OCHOBAaH HAa IIPUMEHEHUU BTOPOIO
saxona Kupxroda ¥ mo3Bosisier COXPATHTh NPH pacyeTe CHOXKHLIX CUCTEM
YuCJIO pelaeMselX ypaBHeHHil. Bo BlanMHO He3aBHCHMBIX KOHTYpax, rnie Hst
Ka)XZOro KOHTYpa XOTs OBl OIOHa BETBb BXOAUT TOJIBKO B STOT KOHTYD,
paccMaTpuBalOT YCJIOBHEIE KOHTYPHEIE TOKM BO BCEX BETBIX KOHTYpa.
KoHTypHbIE TOKH B OT/iMYIE OT TOKOB BeTBell UMEIOT HHICKCHl, OOO3Ha-
YEHHbIE PUMCKHAMH HubpamMu. VpaBHeHHS COCTABIAIOT IO BTOPOMY 3aKOHY
Kupxroda Al KOHTYPHBIX TOKOB. TOXU BETBEil BHIPAXXaloT yepe3 KOHTYp-
HbIE TOKK TIO nepBoMy 3axoity Kupxroda. Yucino sribupaeMuix KOHTYPOB
¥ YHCJIO peIaeMblXx YPaBHEHAN paBHO YHCIY YypaBHEHUI, COCTABISEMEIX
no BropoMy 3akoHy Kupxroda: x=e¢—y+ 1. CymMmMa COIpOTUBICHUHA
BCSX DE3UCTHBHEIX 3NIEMEHTOB KaXXIOr0 KOHTYpa CO 3HAKOM ILIFOC SIBIIS~
ercst K03pdUIUEHTOM HpU TOXe KOHTypa. 3HaK Ko3(hduliueHTa mpa TOKE
CMEKHEIX KOHTYPOB 3aBUCAT OT COBNAJCHES HIIH HECOBNAZEHHS Halpaplie-
HUSI CMEXHBIX KOHTYPHEIX TOKOB. J. Il C. BXOAST B YpPaBHCHUE CO 3HAKOM
. TUTIOC, €CITY HANPABJCHHA 9. I. C. ¥ HANPaBJIEHHE TOKa KOHTYpPa COBNAJAIOT.

[Ipovep 1.4. 3anmcaTh ypaBEEHHMS [0 METOLY KOHTYPHBIX TOKOB IJI CXEMBI
puc. 1.7, ecmn 10X I = J = Iy 3anpan.
Pemenue. CxeMa comepXMT HATH BeTBeH (¢ = 5) C HEM3BECTHRIMH TOKAMH
u ueThipe y3ja (y=4). Tak kKak 6 —y+1=2<y—1=3, To npenuouruteieH
METO/A KOHTYPHEIX TokKoB. JINs IByX KOHTYpoB ¢ Toxkamu I; m Iy 3anmceBaroT
ypasHeHusn no BTopoMy 3akoHy Kupxroga:
Ruly + Rypla = Ep;
Ruydy + Ryuln = Ey,
roe Ru=Ri+ Rs+ Ra; Rin=Ryi= —Rs; Ruu=R2+ Ra+ Rs; E1=E; + Es—
- REIG; EH'_— _E4 - Es - R416.
Peruenne ypasHeHuif ¢ Hen3BeCTHHIMU TOXamu I M Iy uMeeT BUI
I = GyyEr + GyunE;
Iy = Guify + GunEm
mrie Gyp = Ryn/A; Gy = Rii/A; Gy = Gui= —Rin/A = —Rui/A; A = RyRyn—
= Ry
Toku BeTBeii ompenensoT no Hepsomy 3akoHy Kupxroga: Iy =Ip; I, =Iy;
Li=Ilg—I; Ii=Iy—Iuy; Is = — Ii

(1.13)

(1.14)

B marpuunoii dopme samucm ypasrenua (1.13) u (1.14) mMeror BHA
RE=E; L=GE,=R;'E, u smmmorca oOmell MaTpuuso# ¢HopMoi
3aMUCH U peIleHNs ypaBHeHUl 1O METORY KOHTYPHBIX TOKOB.

Metor yaioBblx noTenunasion. MeroZl OCHOBaH Ha MPUMEHEHHU TEPBOTO
3akona Kupxroda W mo3posiieT COKPaTUTh YHCIC pellaeMbiX YpaBHEHui
HOPH HaXOXXIEHHMU HEM3BECTHBIX TOXKOB Yo y — 1. Ilpm cocraeneHuu ypab-.
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HEHUY HOTEHLMAJI OHHOIO U3 Y3JIOB _ILD
Cxe€MBbl HPUHUMAIOT PaBHBIM HYIIO,
a TOKH BeTBe#l BLIpAXalOT yepe3 He- Ry
U3BECTHRIE HOTEHIWATLI OCTAJIbHBLIX R
y — 1 y37IOB CxeMBl ¥ JJI% HUX 3aIH-
CHIBAIOT YPABHEHUS HO IIEPBOMY 3a-
xony Kupxroda. Pemenste cucreme:
y — 1 ypaBreHuli no3BosieT onpene-
JUTh HEU3IBECTHHIE TIOTEHINAIEI, a
yepe3 HUX HaliTu TOku BeTeeil. Ilpu
y—1<e6—y+1 cnegyer oTAaBath NPEANOYTEHUE METONLY Y3JNOBBIX MO-
TEHIUAJIOB.

Iipuvep 1.5. 3ammcaTh ypaBHEHHS 0 METOLY Y3JOBLIX IOTEHUMANIOB MJIst
cxeMst Ha puc. 1.8

Pemenne Tak xak 6 =6, y=3 u y—1=2<6— y+ 1 =4, To upenmourn-
TeJieH METOJ Y37MIOBEIX NOTCHUMANOB. IpuiMMad NOTEHIMAN TPETHEro y3la PaBHEIM
uymo (V3 = (), Toxm BeTBeil BeIpakaeM Huepe3 IOTEHUMANE! y3JioB I u 2:

I, =(E1—V)JRy; I, =(E; — Vo)/Ry; Is = (V1 — V2)/R3; Iy = Vi/Ry; Is = V3/Rs;
3alyChIBAEM B4 YpaBHEHUsA IO nepBoMy 3axoHy Kupxroda:
IL-1,-1,=0; ILi+L—-I,+J=0

1 11 1 E,
R L | V= =k
(Rl R; * R4) ! (Ra) TR

T 11 1 E,
R L | Tpapn.an 7 R |
( * ) "Ry ' Ry

HiI

M3 a1Hx ypasHeHMii OYCBHM/ICH HPHMHIMI 3aNMCH YpaBHeHWIl y3IOBEIX NOTEH-
1manos. B meBoii wacTm ypaBHeHMil Ko3(pHMUMEHT YpPH HOTEeHUMane paccMaTpubae-
MOro y3jla HONOXHMTCNEH H paBeH CymMMe OOpaTHBIX 3HAYCHHEl COIMPOTHBIICHUI
PE3KCTOPOB, HAXONALMXCH B BETBAX, IPHCOEAMHCHHBIX K 3toMy y3ny. Kosdduuw-
CHTHl IPHM OCTaNbHBIX HNOTEHLHA/aX Y3]I0B, COCNEHCHHBIX BETBAMH € paccMarpu-
BacMBIM y37I0M, OTPMUATEJIbHBl M DAaBHGI OOpaTHHIM 3HAa4CHMAM CONPOTHUBIEHHI
PE3IUCTOPOB BETBEH.

B nmpaBoii sactu ypaeneumii ciaraemere E;/R; n J HONOXYTENBHBI, €ClH 3. /1. G
M TOKH J HampaBlieHHl K paccMaTpHBaEMOMY Y3IIy.

®opMyna ABYx y3nos Hanpsrenue Mexny msymst yanavu 1 u 2
cxemul Ha puc. 1.9, a Uy, =V, — V,. Bupasum Toku I; uepes o. n.c. E;
u nanpsoxeHue Ug,:

= (E; — U2)/R;.
n
Pemiast ypasresue . I; =0 oTsocurensho Ups, monydaem

i=1 m
Z (Ei/R) ) EG;
Uy, =22 == (1.15)

YR Y G




image3.png
Puc. 1.9 Puc. 1.10

Vpassenwe (1.15) vassiBarot opmyaoii dgyx y3406; ee HIUPOKO UCIIOINb-
3YIOT AJIST pacyeTa MIEKTPUYECKHX CXeM C IBYMS y3JIaMi.

Tipuvep 1.6. Oupenermth HanpsbxkeHue Ui, mis cxeMsl puc. 1.9, 6.
E1/Ry — Ey/R,
1Ry + 1/R, + 1/R;

PemeBue Hanpmxenne Uy, =

Meron nmponOpUHOHATISHLIX BeHH. MeTon mpUMEHSIOT AJis HaXoXpje-
HESI HEU3BECTHEIX TOKOB UPH LIENOYCYHOM COENUHEHHHM PE3HCTHBHBIX I3Jle-
MEHTOB B 3JJEKTPUYECKHX LENAX C OOHMM HCTOYHUKOM. TOKH Y Hampsxe-
HUs, a Takke M H3BECTHYIO 9.7l C. LENH BBLIPAXAIOT 4Yepe3 TOK caMoi
yaaeyHo#l OT WCTOYHPKA BETBH, 3ajaya CBOOMICA K DEIUEHHIO OIHOIO
ypaBHEHMA C OJHHM HEU3IBECTHLIM.

Npuvep 1.7. PaccumtaTth HemsBecTHHe TokM Berbeii cxems! Ha puc. 1.10 no
METORY [POIOPIHOHANBHBIX BEIHYMH.

PemeHue. BripasuM HalpsokeHMs M TOKH Hepe3 TOK BTOpoii Betm I,:

Uam =Ral3; I = Uy /Ry = RIp/R3; Iy = I, + I3 = (1 + Ry/Ra) I5;
E;=RyI, + RoI, = [Ry + Ry + (RyRy)/R;] L.
W3 [ocnenHero ypasHEHHS II0 M3BECTHBHIM 3HAYEHMSM 3. [, C. M CONPOTHBICHMI
EiR,4
(Ry + Ry))R3 + RR,

R R
IL=[1+22)1,; I,= 221,
1 ( R)2 3 R32

3

CHayajla HaxoIuM TOK: 12 = , @ 3aTéM H OCTAJIbHBIE TOKH:




