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SAKOHbBbL
Kupxzogha
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3axkonbl Kupxroga
CIIPABEAJIMBLI I IUHECHHBIX U
HEeJIUHEHHBIX IeNer MpPHu
IIOCTOSAHHBIX U IIEPEeMEHHbIX
HAIIPSKEHUAX U TOKAX
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[lepeblu 3aK0H
Kupxzoga
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JlJ1st 1100010 y3j1a 1nemnu
ajreopanyeckasi CymMmMa TOKOB
PaBHA HYJIIO,

[pUYeM CO 3HAKOM “ + 7
IHPUHUMAKTCH TOKH,
BXOAAILUE B y3€JI






Harmmpumep:




POu3nyecKy NepBbIA 3AKO0H
Kupxroga —
3TO 3AaKOH HENPEPHIBHOCTH
IEKTPUIECKOr0 TOKA
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Bmopou 3axoH
Kupxzoga




JJ1s1 1100010 KOHTYpAa Lenu
ajireOpanyeckasi CyMMa HanpsikeHUu
HA MACCUBHBIX 3JIEMEHTAX U MCTOYHMKAX

TOKA

pPaBHA aJredpaMv4ecKom cymme
INC
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Co 3Hakom “+”
INPUHMMAIOTCH Te cJIaraemMble,
HOJIOKMTEJIbHbIE HAIIPABJICHUSA
KOTOPbIX COBIAAAIOT C
HanpaBJieHHMeM 00xo1a
KOHTYpPA
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Harmmpumep:

_ilRl +i2R2 -|-1/lJ —u==e€
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Pu3nyecKH BTOPOH 3aKO0H

Kupxroga xapakrepusyer

PaBHOBECHE HANIPAKCHUH
B JIIVOOM KOHTYpe Lenu
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Memoo0 3axoHos
Kupxzogha
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PellieHre cMCcTeMbl YPABHECHHUH,
COCTABJICHHBIX I10 3AKOHAM
Kupxroda, rmo3poJisier
onpeaeauTb BCe TOKH U
HANIPSKCHHUA B pacCMATPUBaeMOH
[enmu
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a:
b:
C:

|1—|4_J=0
|2—|5+J=0
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2K :
3K :

RIII +R3]3 +R4I4 ZEl
—Ryly —R3l3—Rsl5 =—Ly
—R4[4 +R5[5 —UJ :O
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I, 1, 1s 14 s U,
1 0 0-1 0 0
0 0 -1 1 1 0
0 1 0 0 -1 0
R, 0 R; R, 0 0]
0 -R, -R;3 0 —Rs 0
0 0 0 -R; Rg -1
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Teopema Tennedxe



11 1100010 MOMEHTAa BpeMeHH
CyMMa BbIpadaTbIBaeMbIX
MOIIIHOCTEH HCTOYHUKOB PABHA
CyMMe IoTpedasieMbIX MOIIHOCTEH
BO BCeX MMACCHUBHBIX 3JIeMEHTaX
paccMaTpUBaeMoOM HeIH
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JTa TeopeMa SIBJISETCHA 3aKOHOM
COXPAHEHMS YHEPIruu B
ICKTPUUCCKOM HEeNnu U

IHPUMEHSIEeTCH KaK 0a/IaHC
MOIITHOCTEH IJIA MPOBEPKHU
IPABMJIBHOCTH PACYECTOB
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DOIAHC MOUHOCM



CocTraBuM 0aJIaHC MOLITHOCTEH
IJISI Pe3UCTUBHOU IICIH
C HOCTOSAHHBIMHU HANPAKEHUAMHU
U TOKAMHU
peabIAYyIIero npuMepa
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P, =15R,+I5R, +13R;+I5R,+I2R; =...BT
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5,% = e Pn

-100< 3%
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llomeHuuanbHas
duazpamma

30



IloTeHIIMAAbHASA THATPAMMA -
ITO rpapuueckoe U300pakeHue
BTOPOIo 3akoHa Kupxroda,
KOTOpas NPpUMEHSeTCH A1
HPOBEPKHU NPABUJIBHOCTH PACYETOB
B JIUHEHHbIX PE3UCTUBHBIX HENAX
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IHHoTeHnMaJbHAA qMarpamMma
CTPOUTCH JAJIsI KOHTYpa 0e3
HCTOYHUKOB TOKA, IPUYEM

MOTEHINAJBI TOYEK HAYAJIA U

KOHIA JUATPAMMBbI JT0JI5KHBI
HOJYYUTHCH OJMHAKOBLIMH
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Cxema KOHTYpa

K C
14 O I

R4 @ E,
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IloTeHIIHAABI TOYEK KOHTYpaA:

¢, =0

P =Py —11R

Pg =@k +E;

¢c =@ —12R>
®q =¢c—E>

Py =¢g +13R3=0
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IloTeHIITHAABHAA AHaArpaMma

B,o
Pp
Pc
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Pd

BN




S - .
.

[eopema Komnercal



TeopeMa KoMIeHCAIIMH CIIPABEIJIABA
IJISl IUHEUHBIX M HEeJIUHEUHBIX
merner M MokeT ObIThH JO0Ka3aHa

IIPHY MOMOIIH 3aK0OHOB Kupxroda
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JIF000OM 3j1eMEHT ey MOKHO
3aMEHUTh UCTOUHUKOM IJ1C
NJIM MCTOYHHUKOM TOKA, IPHYEM
IJIC paBHa HANIPSAKEHUIO 3JI€eMEHTA,
a4 TOK HCTOYHHUKA PABEH TOKY
ITOI0 FJIEMEHTA
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Teopemy koMIeHcaMu YI00HO
HCII0JIb30BATH €CJIU 3aJaHO0

HANpPsiZKeHHe U WJIM TOK |
HAa yYacTKe el
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Ceoucmea
JLUHEeTUHBLC UeTL
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CBoMcTBa JIMHEHHBIX HIeNen
paccCMOTPHMM HA MpPUMepe
PE3UCTHUBHBIX LEIeH ¢
IHOCTOAHHBIMM HAIIPSAKEHUSIMHA
U TOKAMHU, MPUYEM ITH CBOUCTBA
MOI'YT OBbITH JIOKA3aHbI IPH IMOMOIIH

3ak0oHOB OMa u Kupxroga
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1. IIpHHIIHII HAAOKEHHSA

=2+
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Toxk (Hanps:xkeHue) B JJI000M BETBU
MOKHO PacCMATPUBATh KaK
aJIreOpanvYecKyr0 CymMmy
COCTABJSAIOUINX OT JCHCTBUSA
KAXKI0r0 HCTOYHUKA
B OTACJIbHOCTH
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Ilpu 3TOM €O 3HAKOM ““+”
MUIIYTCH TE€ COCTABJIAIONINE,
HANPaBJIEHUA KOTOPbIX COBIIAAACT
C HAMPaBJICHHEM PE3YJIbTHPYIOIIAX
BeJIMYUH
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Harmmpumep:

46




a) moacxema ¢ JJAC E

Ry I®
| —

JOREIT

E)_
I ®=E/(R,+R))
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0) moacxemMa ¢ MCTOYHMKOM TOKa J

| Y,
|—1< <

. (Y

J)—
I P=JR /(R +R))
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1, =18 -1 =

E JR,

R1+R2_R1+R2
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2. IIppHIHII B3AaHMHOCTH

1
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IlepecraHOBKA €IMHCTBECHHOIO
ucrouHuka JJ1C u3 BeTBU I
B B€TBb N C0O3a€eT B BeTBH I TOK,
PABHBIA TOKY B BETBH N
10 MEePECTAHOBKH HCTOYHHUKA
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3. CBOHCTBO AHHEHHOCTH

y=ax+b

I'’c y U X-HAIIPAKCHHA NJIX TOKH,

a, b - mOCTOsIHHBIE KO3 (HHUIIMECHTHI
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I1pu U3MEeHEeHHMH B IIeIIH OTHOIO
napamerpa (I1C, TOK HCTOYHHUKA
TOKA, CONPOTUBJICHHUE PE3UCTUBHOIO
3JIEMEHTA) MEKIY
ABYMS TOKAMH (HANIPSAKCHUSAMH )
CYLIECTBYET JUHCHHANA

3ABUCHUMOCTD
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Harmmpumep:

55



56




4. IIpHHIIHII
5KBHBaA€HTHOTIO
reHepaTopa

I =E_ /(R +R )=
=J /(1+R_/R)

— XX — K3) —
me E_.=U &0 g =1 ®)=E /R,

RF a R3KB
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Tok I B J11000H K-BETBH MOKHO
ONpeaeJUTh OT JeHCTBUSA
IAC E_nid HCTOYHHKA TOKA

J. IKBHBaJIEHTHOI'0 reHeparopa
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Y 3Toro reneparopa I/AC E_ paBHa
HANPSKEHUI0 Xos10cToro Xxoga U WY,
korga I =0, a TOK HCTOYHHKA
TOKA J paBEHK’l;OKy KOPOTKOI'0
3aMbBIKAHHS IK( ), Korna U, =0
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IIpu 3TOM conporuB/enne R
reseparopa paBHo
3KBUBAJIECHTHOMY CONPOTHBJIEHHIO R
[enmy OTHOCUTEJIHbHO 32°KUMOB
conporusJienus R

B
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Takum oOpasom:

a IK RF a IK
|+ £:|+ L
b b
“A” - aKTMBHBIH ABYXIOJIOCHUK,

cogepkamui ucTouHuKU JC u ToKa
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I'pajguyeckoe onpenenenue I u U}




Harmmpumep:
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PacueTHas cxema aasa E _=U I(XX)

I J

=D [ ®
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PacueTHasas cxeMa OAA RI‘=R3KB
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Jdasi Toka 1 umeem:
E.=E-RJ
J.=E/R,-J
R =R,

I=E_/(R.+R)=
=E/(R, +R)-RJ/(R+R)
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