OcHOBHBIC 3aKOHDI
IIEKTPOTEXHUKHU



Cxema — 310 rpapuyeckoe U300pasKeHue
ICKTPUYCCKOU IICIH.

BeTBb — 3T0 Y4aCTOK CXeMbl, BA0JIb
KOTOPOI'0 Te4YeT OAUH U TOT JKe TOK.

Y3esq —3T0 MeCTO COeANHEHUA TPeX UIH
00JIbIIIEr0 YHCJIa BeTBeH

KoHTYp — 3T0 3aMKHYTBIN NYTh,
IPOXOAAIIMHA 110 HECKOJIbKHAM BeTBAM

He3zaBucuMBbIN KOHTYP — 3TO KOHTYP, Y
KOTOPOI'0 XOTHA ObI 0IHA BETBb HE
NPUHALJIECKUT IPYTUM KOHTYypam



IIpu nociienoBareIbHOM COCIMHEHUN Yepes
BCE BJIEMEHTHI IPOTEKAET OJIUH TOK
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BeTBU, NpUCOECINHEHHBIE
K OJTHOH I1ape y3JIOB

HA3bIBAIOT I1dPAJUICIbHBIMHA
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[TapaniaenbHbIC BETBU HAXOAATCS MO OOIIUM
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N=4 — yucj10 y3J10B CxeMa

M=6 — 9ucJI0 BeTBen




OcCHOBHBbIE 3aKOHBI )JIEKTPOTEXHUKH

1. 3akon Oma
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3akonbl Kupxroga

Kupxro¢ (Kirchhoff) I'yctas PoGept
1824-1887r.

HeMeUKUU pusuk, yieH bepaunckoin AH,

wieH-koppecnoHaeHT IleTepOoyprckoin AH.

B Bo3pacTe ABaguaTH 0AHOIO0 roaa, cGopMyJTHPOBaJ OCHOBHbIE
3aKOHBI JIJI51 PacUeTa TOKOB M HANPSIKEHHI B JIeKTPHYECKHX
Iensix



Ilepewiit 3axon Kupxzogha:

ajreopamyeckasi CymMa TOKOB B y3Jie PABHSETCS
HYJI0 (TOKH, BbITEKAKIIHE U3 y3J1a, CYUTATCSH
MOJIOKMTEJIbHBIMH, A  BTEKawIlue —
OTPUIATEIbHBIMH):

2 (£ix)=0

DU3MYECKUN CMBICJI 3TOI0 3AKOHA MPOCT: eCJIU ObI OH
He BBINOJHAJICH, B y3JI¢ HENMPEPHIBHO HAKANJIUBAJICS
ObI JJIEKTPUYECKUH 3apsi/l, 2 3TOI0 HUKOIIA He
IPOUCXOIUT.
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Hanpuwmep:

y3eq a:

—Il-l-lz -I-[3 =0
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Bmopou 3axkon Kupxzoga:

B KOHTYpe ajredOpanyeckas CyMMa naJieHuu
HAIIPSKEHUS HA MACCUBHBIX 3JIEMEHTAX PaBHA
ajgreopanyeckoi cymme IJ{C u HanpsiZKEHUH HA

J3aKUMaX HCTOYHHUKOB TOKA.

c “+” OepyTcs BCe cliaraeMble, IOJ0KUTEIBHOE
HaIlpaBJICHUE KOTOPBIX COBMAIAECT C BLIOpaHHBIM
00X0JIOM KOHTYpa:
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Hanpuwmep:

—]1R1+]2R2—U=E—UJ
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IR=Upgp =IR—(¢q —p) =E

R ]

Par_

(Pb-.¢ S R

C «1t» YUHUTBIBACTCA IIOTCHIMANI y3JIa U3 KOTOPOTO
TOK BBITEKAET; C «-» - B KOTOPbIA TOK BTECKACT;

nepen IJ1C cTaBUM «+», €CIIM CTPEIIKA UCTOYHHUKA
HAIpaBJIEHA I10 TOKY, U «-», €CJIU B
IIPOTUBOIIOJIOKHYIO CTOPOHY
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1. MeTona 3akoHoB Kupxroga

Pelenune cuctemMbl ypaBHEHUU, COCTABIIEHHBIX 10
3akoHaM Kupxroda, mo3BojisieT onpeaeanTb BCe
TOKHM U HaAIPSKEHUA B pacCMaTpUBaEMOU
(S04
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IHIol13K:N—1=3

IHIo23K: M—N+1=3
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a: L-I,=J=0 Ik:
b: _I3+I4+IS =0 ZK:
¢c: Li-I;tJ=0 3x:

RIII + R3I3 + R4I4 = El

_R212 _R3I3 _RSIS — _EZ

- R4I4 + R515 = UJ
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B Mmarpu4dHoi popme

L -I,—-J=0
LL I3 I I U L
10 0 -1 0 0] J LI TIs =0
0 0 -1 1 1 0 0 L-I+J=0
At 100t 0 Tl R I+ Ryl + Ryl = By
IR, 0 R; R, 0 0 E,
0 -R, -R, 0 -R, 0 -E,| ~“R2l2 7R313 ~Rsl5 ="K
0 0 0 -R; Ry -1 |0 —Ryl4 T R5l5 =Uj

A — Marpuna Ko3(p(QUIMEHTOB NIepPe] HEU3BECTHBIMU
BEJIMYMHAMMU;

B — wmarpuma ncrounnkos
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B Mmarpu4dHoi popme
A-1=B

Permrenue cucreMsr:

I=A"!.B
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Teopema Temnexxena:

J11s 1:000ro MOMEHTa BpEMEHH CyMMa
BbIpA0aThIBAEMbBIX MOIITHOCTEH HCTOYHUKOB PaBHA
CyMME IOTPEOIIEMbIX MOIIIHOCTEHM BO BCEX
IIACCUBHBIX dJIEMEHTaX

paccMarpuBacMoOMu 1IENU

P, = P,
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PB=E1I1+ E2|2+ Ujj =...BT

P.=12R;+15R, +I15R3+15R4+12R5 = .. BT
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8% =

P, -P

n 10 3%
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IIpaBuiio pacnpeneenus (pa3dopoca) Toka B
mapajjieJbHbIX BeTBSIX

R
II=I. 2

R, +R,
. o
I, =1 1

‘R, +R,
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2. MeTo1 KOHTYPHbIX TOKOB

OCHOBaH Ha PEIICHUH YPaBHECHUM, COCTABICHHBIX
10 BTopomy 3akoHy Kupxroda u mo3Boisiet
YMEHBIINUTh HOPSAA0K CUCTEMbI YpaBHECHUM

KOHTYPHBIN TOK — 3TO TOK, TeKYIIIUH
B HE3aBHCHUMOM KOHTYPE.

HYucino ypaBHEHUU paBHO YUCITY
HE3aBUCUMBIX KOHTYpOB: M-N+1
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OO01as popma 3anucu

R +>+R 1 =E_

RK KK Km " mim

R« — cyMmapHOe conpoTuBieHHE K-KOHTYPa

1. — KOHTYpHEIA TOK K-KOHTYpa

R, —o0IIee CONPOTHBICHUE MEXIY K-KOHTYPOM H /7 -
KOHTYPOM

mm . COCCIHHNHN KOHTYPHBIN TOK 71-KOHTYPA

E . — cymmapnas DJIC k-koHTypa
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AJITOPUTM COCTABJICHUS YPABHEHUH

1. KOHTYpHBIM TOK pacCMaTpuBaE€MOro KOHTYpa
YMHOKAETCSA HA CYMMY COIIPOTHUBIIEHUU 3TOTO KOHTYPA.

2. K 3TOMYy IIPpOU3BENCHUIO JOMMCHIBAIOTCS IIPOU3BEACHMSI
BCEX COCEIHMX KOHTYPHBIX TOKOB Ha OOIIHE
COIIPOTUBICHUS (C ““+”” €ClIM KOHTYPHBIE TOKH OOTEKAIOT
00111e€ COMPOTHUBIICHUE B OJJHOM HAIIPpABJICHUN ).

3. B npaBoiu 4acTH ypaBHEHHUS 3alIMCHIBACTCS
anreOpandeckas cymma JJIC koHTYypa (¢ “+”, ecnu
HarpasyieHue J/1C coBmagaeT ¢ HaNpaBICHUEM
KOHTYPHOI'O TOKA.
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Bakno!!!

J1J1s1 KOHTYypa ¢ UICTOYHUKOM TOKa

YPABHEHUE HE COCTABIAETCS, TAK KAK KOHTYPHBIM TOK
OyZIET paBE€H TOKY MCTOYHHKA TOKA, YEPE3 UCTOUYHUK TOKA
IOJDKEH TIPOXOJIUTh TOJILKO OJIMH KOHTYPHBIN TOK.
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Iopsaaok pacuera

O003Ha"aroTCsI TOKU BETBEN

Bb101paroTcsi KOHTYPHBIE TOKHU

CocTaBiseTcsl CUCTeMa YpaBHEHUM 10 aJITOPUTMY
HaxoaaTcst KOHTypHBIE TOKHU

Yepes KOHTYPHBIE TOKU HAXOIATCS peaJIbHbIE TOKH
CXEMBI
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d R> Perraem cucremy,
HaXOJIUM KOHTYPHBIE

I>
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3. Metoa ABYX y3J10B

IIPUMEHSIETCS 1A LeIel, UMEIOIUX TOJbKO 1Ba
y3na (Hampumep, y3ena 1 u yzen 2).
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Ilopsagok pacuera

1. Beruucnsercst MeXy3JI0BO€ HAIPSHKEHKE, HATPABIEHHOE OT y3J1a

1 x y3ny 2: B
DR e n N ==
n Rp k

E m Rm
Y +—1 —anreGpanyeckas cymma otHomennit ZC BeTBei K
n

Ry, COIIPOTHUBIICHUAM 3THUX BETBEM (C «+», ecnu cTpenka I[C
HE COBITAJAET C Ulz);

Uiy =

Zi Jk — anre6pamueckas cyMMa TOKOB HCTOYHHKOB TOKA (C «+»,
k €Cu ero HarmpasieHue He coBnangaet ¢ U, );
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1

Z— — CyMMa NPOBOJIMMOCTEN BCEX BETBEU, COCAUHAIOIINX

m Rm y35bl 1 u 2.
2. BBIUHCISI0TCA TOKH BETBEHM 1O 3aKOHY OMma:
—_ T U12 T Ek
I, =

Ry

«+», €CIIA HaIPaBJICHUE TOKA Ik B k-0l BETBU COBMAJIACT C

HaIllpaBJICHUCM U12 151 Ek,

Rk — CONPOTHUBIJICHUE k-Oi1 BETBH.
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Hanpumep:
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