OQAEKTPOTEXHHKA



Y VvV Vv

HEAHMHEHHBIE SAEKTPHYECKHE
IIEITA IIOCTOSHHOI'O TOKA

HenuHeliHble InexxmpuuecKue yenu NOCMoOstHHO020 moKd —
LleIIH, coAepiKalllie HEAHHEHHbIe 2AeMeHThI (HO),
HeAHHeHHBIe conpoTHBAeHHuA (HC), HeAHHEeHHbIe

HHAYKTHBHOCTH HAH HEAHHEHHBIE €MKOCTH.

IIpu nomowu HEeNMUHEUHBLX INIeMEHMOE MONCHO:

BBINPSAMASTH IEPEMEHHBIH TOK.

CTabHAH3HPOBATH HAIIPAXKEHHE H TOK.
IIpeoOpa3oBhIBAaTh (pOPMY CHTHAAOB.

IF'eHepHpPOBATH H YCHAHBATh CHTHAABI Pa3AHYHOH (GOpMBI.

HpOH3BOIlHTB BBIYHCAHTECABHBIC OII€pallHHu H T.II.



> IapameTpb! AHHEHHBIX SAEMEHTOB:
R=u/i
L=V%¥/i,
C=q/u

- HIOCTOAHHBIC BCAHYHHBI H OJHO3HAYHO OIIPECACAAIOT
OTH 3A€CMEHTBHI.

® Jlapamerpsl HO - HenocmosiHHbl, 9aCTO ONPEAEATIOTCSH
3KCIIEpPHMEHTAABHO H 3aal0OTCA B BHA€e rpadHKOB, TabAHLI,
aHAAHTHYECKH HAH APYTHMH CIIOCOOaMH.

® HeAHHeHHBIE€ CONIPOTHBAECHHS B OTAHYHE OT AHHEHHBIX
CONIPOTHBACHHH 00AaZalOT HENUHEUHBbIMU B80/ITbMAMNEPHBIMU

xapaxmepucmurxamMu (BAX - smo saeucumocms moka,
npomexarouiez2o uepes conpomueésnieHue, om HaANPsKeHUst Ha HeMm).



KAaaccupHKaAILHA PE3HCTHBHBIX

S9AEMEHTOB
IHaccueHuble AKKmueHsle
anemerHmul anemeHmul

® BAX nmpoxoauT depes
HavaAO KOOPAHHAT.

® B IIO npoucxoaar
HeoOpaTHMBIE
npeoopasoBaHHSA
9ACKTPHYECKOH 3HEPrHH B

APyTrHE€ BHABI.

® BAX He NMpOXOOAHT Yepes
HavaAO0 KOOpPpAHHAT.

® Cxema 3aMEILIEHHS
COmEPKHT HCTOUYHHK IC

(mAn Toxa).
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)
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ITo pacnonosxkenuro BAX naccueHo20 sanemeHma
OMHOCUMENbHO HAUANO KOOPOUHAM OHU OeNnstmcs HA:

Cummempuunole HecummempuuHsle
AaMnObpI HaKaAHBaHHS IIOAynIpOBOAHHKOBBIE
AHOABI
He 3aBHCAT OT HalIPpaBAE€HHSA 3aBHCAT OT HalIpaBAE€HHSA
TOKa. C yBeAHYEHHEM TOKaA H CIIOCOOHBI
IIPOTEKAIOIIEr0 TOKA IIPOIIyCKATh TOK TOABKO B
COIIPOTHBAEHHE HX OAHOM, IIPOBOASAIIEM,
YMEHbIIaeTCsa HallpaBA€HHH.

BoAbTaMIiepHble XapaKTePUCTHUKU:
CUMMETPHUYHbBIE HECUMMETPUYIHBIE

T[A] T[A] #

» U [H] :U[B]




HenuneiiHole 3niemeHmosl mo2ym 6ovimeo
noopa3sodenieHul HA 0ee bonvuwiue 2pynnol:

H eynpasessiemole nnemeHmol

A npaessiemeole 3iemMeHmusol

EcTh TOABKO OCHOBHAY IIEelb

KpomMme OCHOBHOH LIETIH, ECTH
BCIIOMOTraTeAbHAas (YyIIpaBASIOIIAs)
enb. Bo3gerucTByd Ha TOK UAU
HaIpgKE€HHUE KOTOPOM MOXKHO MEHHTH
BAX oCHOBHOMH lieIlN.

BAX n3obpazkaeTrcs OMHOH KPUBOH

-nU300pakaeTcs CEMEUCTBOM KPUBBIX

Bxoosim: muom, AaMIia
HAKAAUBaHUS, I[IOAYIIPOBOIHHUKOBEIE
BBIIIPSIMHTEAN

- TPAH3UCTOP, TUPUCTOP, MATHUTHBIN
YCHUAUTEAD U OP.

Obwee ceolicmeo: OJHOCTOPOHHSSI
IIPOBOAUMOCTD — ITPU OJHOM
TIOASIPHOCTH HaIIPSIsKEHUS UX
COIIPOTUBAEHHNE OAM3KO K HYAIO, IIPU
IIPOTHUBOIIOAOXKHON — O4€HBb OOABIIIOE
HAU OECKOHEYHO OOABIIIOE.

- Y HUX YIIPaBASIIOIIUY ITapaMeTp —
SAEKTPUYECKHUH (HAIIpI>KEHUE UAU
TOK)




I'paduueckHH MeTOA pacueTa

HEAHHEHHOH ILIeIIH IIOCTOSSHHOI'O TOKAa C
PE3HCTHBHBIMH 3A€MEHTaAMH.

3adaua anHanu3sa Hea1uUHeuUHOU uenu

— COCTOHT B OIIPEAEACHHH TOKOB H
HaIIPAXKEHHH Ha yJ4aCcTKaX HEeAHHEHHOH
LIenH NpH 3adaHHBIX BAX HeAHHEHHBIX

9A€MEHTOB, COIPOTHBACHHSAX AHHEHHBIX
S5A€MEHTOB H HCTOYHHKOB J/IC (MAH TOKA).



Pacuem HenuHeUHOU Uenu Npu nocnedoeameibHom
COeOUHEHUU NACCUBHBLLX HEIUHEUHBLLX 3/1emMeHmoae.

: HI1
Ha puc. 1la mokaszaHo /
IIOCA€ZOBATEABHOE COEAHHEHHE + .
ABYX HEAHHEHHBIX 5A€MEHTOB Ul — U1
H31 u HI2, H32
XapaKTEePHCTHKH KOTOPBIX B g

npeacTaBAE€HBI Ha puc. 10.
Puc. I1a

MeTon cBOAHTCH K rpadpHuIeCKOMY pEIIEeHHIO

YPABHEHHSI, COCTABAEHHOI'O II0 2-MYy 3aKOHY

Kupxroda aaa AByX IIOCA€AOBATEABHO COEAHHEHHBIX
H31 u HO2.

U=U,+U,

20e U - oﬁ'tq,ee HanpsuKeHue HA 3yiemMeHmax,
U1 Py U2 — HanpsokKeHue Ha coomeemcmeyrowux yiemMeHmax.



daa pemienns 3agauyd BAX HeAHHEHHBIX 9A€MEHTOB CTPOSITCH B
OAHOH cHCTeMe KoopaHHAT. IIpH nmocaegoBaTeABHOM CO€AHHEHHH
B HO nporexaeT 00uH u mom ke mok.

IToomomy: IR f(/ U} x’
1. Samaemcsa f(/ L’; )
HECKOABKHMH |
1
3HAYEHHSAMH TOKa (5-6 ] I (U)
sHavyenu#): I, I,, I; n )('
T.O. )
2. [IpoBoaum Ha rpadHke -
0 U

AHHHH IIapaAA€ABHBIE
Puc. 16

oCcH abciucc.

3. CyMmMHpyeM COOTBETCTBYIOLIHE 3HAYEHHSA HaIpaXeHHH Ha HO1
H HO2.

4. CoeauHsIsT KPHBOH NOAyY€E€HHbIE€ TOYKH, CTPOHM SKBHBAACHTHYIO

(pesyapTupyromyro) BAX I(U) uenu.



5. Ha cymmapHoii BAX no 3aganHomy HanpsxkeHnHro U Haxoaum Tox I.

6. Ilo BAX oTAEeABHBIX HEAHHEHHBIX 3A€MEHTOB OIIPEAEASIEM
Hanpsa:xeHua U; u U, Ha 3THX 3AeMeHTAaX.

IR, H32
H31

I(U)

/ ;%
0o U U U U

Tarxue e nocmpoeHust OISl pacuema moKka u HanpsisKeHul
MOINCHO 68bINOJIHUMB, €CAU OOUH U3 3JIeMEeHMO8 NUHEUHBLU.
AHano2uuHo peuwaemcs 3adaua pacuema uenu, cocmosuiei u3
mpex unu 6onee nocnecoeamenbHoO COEOUHEHHBbLX HeNUHEUHBbLX
s1emeHmoe.

Puc. 1s



Pacuem HeNnuHeUHOU uenu npu NApalelbHOM
COe0UHEHUU NACCUBHBLX HEJIUHEUHBLLX 31eMeHmoae.

Ha puc. 2a noka3aHbI n
COEAHHEHHBIE ITIapPpaAA€ABHO ABa

HEeAHHEHHBIX 3AeMeHTa HO1 u U
H32, BAX xoTopsix I,;(U) u I,(U)

3amaHbI Ha pHC. 2.0.

Puc. 2a

MeToa cBOAHTCH K rpadpHIEeCKOMY pPEIIEHHIO
YPaBHEHHSI, COCTAaBA€HHOrO 1o 1-my 3akony Kupxroda
OASI ABYX NapaAA€ABHO COEAHHEHHBIX HEAHHEHHBIX
3A€MEHTOB.

I=I,+1I,

20e I - obwuii mox;
I,; I, - moxu e coomeemcmeyrousux eemesix.



Odas1 pemieHusa 3agadd BAX HeAHHEHHBIX 39A€MEHTOB CTPOATCS B OAHOH
cCHCTeMe KoopaHHaT. IIpu mapaAA€eABHOM COE€AHHEHHH U 1= UZ = U.

IHosmomy: I I(U)

. 3azaemMcs HECKOABKHMH

3HAYEeHHAMH HaNIpsizKeHHH (5-
6 snavennii): U;, U,, U; nu I,(U)
T.O.

A7 | L(U)

. IIpoBoauM Ha rpadHKe AHHHH
ImapasAeAbHbIE€ OCH OPAHHAT.

-

. Cymmupyem 0 UL G UG [/
COOTBETCTBYIOIIIHE 3HAYECHHSA
ToKOB Ha HO1 u HI2.

. CoeAnHsAss KPHBOH NOAyY€E€HHBIE TOYKH, cTpouM BAX I( U) IlEeITH.

Puc. 26



5. Ha cymMmapHoii BAX no uzBecTHomy Hanpskenuio U maxoasar Toxk L

6. ITo BAX oTZEeABHBIX HEAHHEHHEBIX 9A€MEHTOB OIIPpeZleAsIEM TOKH B BeTBAX I,

u I,
74 I(U)
I 1,(U)
Ll Sl (2
I/
- Puc. 28
0 U

TaKHM XK€ CIIOCOOOM MOIKHO PacCCYHTATh 3AEKTPHYECKYIO LIEellb C
AIOOBIM YHCAOM IIapaAA€ABHO BKAIOYEHHBIX HEAHHEHHBIX
3A€MEHTOB.



Pacuem HenuHeuHOU uenu npu CMEWAHHOM
CO€O0UHEHUU NACCUBHBLIX HENUHEUHBLX 31eMeHMmOoa.

PacyeT CBOOAHTCS K ABYM NPEABIAYLUIHM CAydYasiM
(puc.3).
HCl

T ,év ¥

HC123

Puc. 3




