26-27 MpaKtnyecKkana pabota Ne 2
PacyéT no meToAy KOHTYPHbIX TOKOB

MeTos KOHTYPHbIX TOKOB MO3BOJIAET YMEHbLWUTb YUC/IO YpPaBHEHWUN,
COCTaBAAEMbIX A/1A pacyéTa TOKOB B BeTBAX. 3@ HEU3BECTHbIE MPUHUMAIOT
YCNOBHbIE TOKM, KOTOPbIE KaK Obl LLUPKYANPYIOT B KOHTYPaxX CXeMbI.

KOHTypHble TOKM HaMpaBAAOTCA MO YacoBOM cTpenke. [na Kaxaoro
KOHTYPHOFO TOKa COCTaBAAETCA YypaBHeHWe no 2 3akoHy Kupxroda —
anrebpaunyeckan cymma nageHuin HanpsxKeHWn Ha aeMeHTax KOHTypa paBHa
anrebpanyeckoin cymme OencTBytOLLMX B 3TOM KoHType I/AC. Cymma nageHui
Hanps»XeHUM ocobasn, TaK KaK CYMMMUPYIOTCA NafeHue HanpsKeHua oT
NPOTEKaHMA KOHTYPHOrO TOKA Mo COH6CTBEHHbIM COMPOTUBNEHUAM KOHTYpa U
[06aBKM OT NpoTEeKaHUA COCeAHUX TOKOB MO O6LMM CONPOTUBAEHUAM. ITU
[06aBKMN HGepyTca CO 3HAKOM « — », MOTOMY YTO B OBLLMX COMPOTUBAEHUAX
KOHTYPOB KOHTYPHble TOKM TEKYT BO BCTPEYHbIX HanpaBieHUAX.

Yncno ypaBHEHUI PaBHO YMCY HE3ABUCUMBIX KOHTYPOB B CXEME.

Karkpoe ypaBHEHWE COAepXUT NafeHue HanpaKeHWA OT MNpOoTeKaHuA
KOHTYPHOrO TOKa MO COOCTBEHHOMY COMPOTMBEHWUIO KOHTYpa, A06aBKM OT
COCeZHUX KOHTYPHbIX TOKOB M CBODOAHbLIE Y/ieHbl — anrebpanyeckyto cymmy
2C B KOHTYpe.

B KaHOHMYECKOM BUAE CUCTEMA YPABHEHUIM MO MeTOAY KOHTYPHbIX TOKOB
AN1A CXEMbI, COAEepPKaALLEN TPM KOHTYPA BbIrAAUT TaK:

l11R11 — 122R12 — I33R13 = E13;
= l11R21 + 122R22 — I33R23 = E33;
— l11R31 — I22R33 + I33R33 = E3a.

3aech l11; l22; 133 — KOHTYpPHbIE TOKM, HaNPaBAAOTCA MO YaCOBOW CTPEJIKE.

R11; R22; R33 — cobcTBEHHbIE COMPOTUBAEHUSA KOHTYPOB — CYMMbl BCEX
CONPOTUBNEHWUN, BXOAALIMX B KOHTYP.

R12 = R21; Riz = R31; Ra3 = R3p — 06LimMe conpoTUBAEHMA KOHTYPOB; Tak
KaK KOHTYPHbIE TOKU B HUX TEKYT BCTPEUYHO, OHN BepyTcs CO 3HAKOM « — ».

Ei1; Ezz; Ez3 — cBOobOAHbIE YneHbl — KOHTypHble IC (anrebpanyeckas
cymma 3C AelCTBYIOLLMX B KOHTYpe C YY4ETOM HanpaB/ieHus).

MaTtpuua KoapPUUMEHTOB CMMMETPUYHA OTHOCUTE/IbHO [N1aBHOM OCH,
K03dPULMEHTbI KOTOPON MOMOKUTENbHbI. OcTasbHble KO3GPUUMEHTBI
(mo6aBOK) oTpULLATENbHDI.

Cuctema peluaeTca MaTPMUYHbIM METOL0M C MOMOLLbIO OMNpeaenuTenei.
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PekomeHayeTca ANA  pelleHMA CUCTEeMbl ypaBHEHWt HabpaTb B
nouckoBuke TenedoHa «Pewunto C/IAY», BblbpaTb «OHNAMH KanbKynaTtop.
PeweHne cucTeMbl NNHEWHbIX YPaBHEHMWN...», 3aNOJAHUTL  MaTpULy
KoadpdpuumeHToB UM  CBOBOAHBIX UYNEHOB, HaXaTb «PeEWUTb CUCTEMY
ypaBHEHWUI», AOAMUCTaTb A0 OTBETOB B BuAe Apobei, nepeBectM UX B
OEeCcATUYHbIE YNC/Ia U TaKUM 06Pa3oM HaUTM KOHTYpPHbIE TOKM.

MNMocne onpeneneHns KOHTYPHbIX TOKOB HAaX0AAT peasibHble TOKU B BETBAX.
B Tex BeTBAX, rAe NPOTEKAET OA4MH KOHTYPHbIA TOK, OH PaBeH KOHTypHomy. B
Tex BeTBSIX, IAe MPOTEKAaeT ABa KOHTYPHbIX TOKA, PeasibHblil TOK paBeH WX
pasHocTH.

PeweHne cnepyetr npoBepwuTb, COCTaBMB GanaHC MOLLHOCTEM — cymma
MOLLIHOCTEN MCTOYHMKOB paBHa CYMME MOLLHOCTeN noTpebutenen.

S+EI=31°R.

Moyemy Npu MOLLLHOCTAX MCTOYHMKOB CTOUT 3HaK + ? MoToMy YTO ECAMN TOK
WCTOYHMKA HanpaBneH HaecTpedy I[C, TO UCTOYHMK He BbipabaTbiBaeT, a
noTpebaAeT aHEPrunto, HaNpUMep NpPU 3apAaKe akKymyaaTopa.

[Mpumep 3agayum 2 KI1. Pacyét crnoxHom uenu NoCTOAHHOro TokKa.
[aHo: E;=12 B; E4=9 B; R1=2 Om; Ry=4 Om; R3=5 Om; R4=1 Om; Rs=3 Om; Rg=6 Om.
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COCTaBUTb CUCTEMY YPaBHEHWIA NO MeToAy 5 HR3:'* a bl R6
KOHTYPHbIX TOKOB. PewwuTb cuctemy. T 1 \133V ﬂ J
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3 MposepunTb 6anaHC MOLLHOCTEN. gi A d

2 O603Ha4YMM KOHTYPHbIE TOKM 1 COCTaBUM CUCTEMY YPaBHEHMI MO MeToay
KOHTYPHbIX TOKOB. MoAcTaBUM Yucaa.

(Ri+ Ra+ R3)lig — Rslyy — Rylss = — E 11/33 =5/ —4l33=—12

= Rslyy + (Rs+ R4+ Rs)lr; — Rslaz = E, =501 +9,-3l33=9

— Ral11 — Rsly + (R + Rs + Rg)l33 = 0. — 4133 — 3l + 13133 =0.

Pewaem cuctemy. MNonyyaem: /13 =— 1,007 A, I, = 0,366 A, /33 =—0,225 A.
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PaccumtbiBaem peanbHble TOKW: 1 =— 131 =1,007 A. ;- — 113 + 133=1,007 - 0,225 =
=0,782A.I3=—1;3+1;,=1,007+0,366 =1,373 A. I4 =1, =0,366 A. s = |, — |33 =
=0,366 + 0,225 =0,591 A. /s = I33=— 0,225 A (Ha camom aene ToK UAET BBEPX).
3 Mposepsem 6anaHc moluHocTel E,/1+E4/,=12-1,007+9-0,366=12,08+3,29 =15,37 Br.
Raly*+Raly +Rsls*+Rals’+Rsls*+Rels’ = 2-1,007% + 4-0,782% + 5:1,373% + 1.0,366° +
+3:0,5912 +6-(— 0,225)%= 2,03+2,45+9,43+0,134+1,048+0,304 = 15,4 BT.
PasHuua coctasnaet 0,2 %, 4to AoNyCcTMMO. Pac4éT BbINOAHEH BEPHO.

BbInoAHUTL NYHKTbI 2 1 3 3a4a4m 2 Kl no BapunaHTy.
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