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BBEJIEHUE

OEHDBHaﬂ UE"s IOMAIIHEro 3a1anus «Pacyer CrroykHbIX ICKTPUYECKUX
UCTICH MNMOCTOSHHOIO TOKa) - CaAMOCTOSATEJIBHOE OBJIA/ICHUE CTYIEHTAMM
[IPAKTHYEeCKHMH HaBbIKaMH H YMEHUSIMH B [IPUMEHEHUH
QYHAAMEHTATBHBIX 3aKOHOB JIEKTPOTEXHHKH — 3aK0HOB OMa u Kupxroda,
(IPHHITHIIOB ¥ cnoco0oB YUPOMECHHUA U NpeoOpa3oBaHUA CXEeM, METONOB
PAacteTa H aHaNM3a CI0KHBIX 3JIEKTPHYECKHX 1IeTIei.

lIpy u3yyenuw paznmunbX MeToOB pacyeTa 3JEeKTPUYECKHX Leneii
HAJI0 UMETH B BHJLY, YTO NPaBWILHEIN BRIOOp METOJa peleHus MO3BOJISeT
YHUPOCTHTB pacyeT, HaWTH Haubojiee palMOHATLHBIN M HarJsiAHbIH 1S
JIAHHOH 3aJ1a4¥ IMyTh pemenus. Orciona CIIEIyeT, YTO HEOOXOQUMO 3HATH
HPCHMYIIIECTBA M HEJOCTATKH, BO3MOXKHOCTH K&KIOTO METOAA M yMETh
OLICHMBATh NIPUMEPHEIH 00BbEeM pacyerTos.

OMNBIT MOKa3bIBAET, YTO TOIBKO MPH CAMOCTOSTEILHOM PELICHUM 3a/1a4
MOKHO HAy4HTBCS NpPaBHILHO MNPHUMEHATh pa3IMYHBIE METO/bl pacyera
JICKTpUYECKUX ueneH. llostomy pemenne 3anay — BaxkHeHmMit Hran
OBJIAICHHA TUCUMILTHHON. [lpy pewennn 3anaun HyXHO cHavana yscHUTE
€C YCIIOBHA W COJEpKAHWE, 3aTeM BBINKCATH 3a/aHHBIC BEJIHYMHLI M
BEJIHYHHBI, NIOUICHKAIINE ONPE/IE/ICHHIO, HAYEPTUTD EKTPUYECKYIO CXEMY
(ecin oHa He 3a4aHa), BeIOpaTh METOJA M HAMETHTHL IUIAH DEIIEHHUS, B
COOTBETCTBHH C BHIOPAHHBIM METOJOM PpeIEeHHs CAeNaTh HeOob6XOIUMBbIe
0o00o3HaYeHuss Ha cCXeme, COCTaBHUTh TpebyeMble ypaBHEHHS W (vn)
BBINMCATh HEOOXOAMMBIC (OPMYJIBI, MOC/IE HYero peluTh YPaBHEHUS W
paccuMTarh no Qopmysnam Tpedyembie NO YCIOBHMIO 3a/1a4M BEJIMUYMHBL.
Hauseprurs HeoOXoaMMBbIC AMarpamMmel, rpaukd M BHIOJHUTEL ApYyrue
3aJIaHHBbIC IpaQMYEeCKHe IOCTPOCHHSA, HAKOHEL, IPOBEPUTH KaKUM-THO0
MyTeM MPaBHIBHOCTDH PELICHHUS 3a/1a4H.

Cozepxanue Kypca JEeKUHH H HAcTOAIIME METOJUYECKHE MaTepuasibl
JIAIOT JOCTATOYHYI HMHOOPMALMIO JUIS CaMOCTOATENBHOIO BBLINOJIHEHUSA
NpeAyCMOTPEHHOIO Y4eOHBIM IUIaHOM JJOMAIIIHETO 3a/1aHHA.
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| XAPAKTEPHCTMKA METOJIOB  PACYfiTA

MOCTOSIHHOI'O TOKA UETTRj
Paspa6on<a, CO3JaHHE H 31{01[.11)15.1*1‘:.1[1.1:151 *UIL:I{'I'|')U’I'UXIIH'[UCKHX
SHEPreTHYECKHX = yCTAHOBOK H - yCIPOHMCTS, CBA3AHbI € pacyergy, k:akI
MPOCTHIX, TAK H CJIOXKHBIX WICKTPUUCCKHUX LICTICHA. K

K npocmbim 3NEKMPUIECKUM WENAM OOBIYHO OTHOCSHT TMHE KL e —
HOC’IDHHHQI‘O TOKQ, COACPXALIHE PE3UCTUBHBIC HJICMEHTHI, u““}l”'lclunﬂ:
OCCAOBATeNIBHO, MAPALICABHO WIH  CMCIIAHHO € ojgym Wiy

HECKOJIBKHMH HCTOYHHKAMH SHEPI'HM B OJIHOM BETBMU.

CRONHCHOU 3NEKMPUYECKOU H{enbl0 HA3BIBAIOT LieIh, CoZiepxkariyjo
i OoJiee BETBH C HCTOYHHKAMHU dHEPIUH.

OGmaE 33/1a9a QHAIH3a JJICKTPHYECKOH LIeNIH COCTOMT B TOM, yrg g
H3BECTHOH CXEMC II€IH C 3aJaHHBIMH mnapamerpamu  (DJIC 4
CONPOTHBJICHHSAMH) HEOOXOJMMO paccyMTaTh TOKM, MOIIIHOCTH ¥
HAIpsDKEHHs Ha OTACIBHBIX yYacTKaXx.

Pemienne 3anay aHanusa 0asupyercs Ha NMPUMEHEHMH 3aKOHOB Owma u
Kupxroga. 3akoH Oma npuMeHsercs TIIaBHBIM o0pa3oM IpH pacyere
PeXHMa OTACIBHBIX YyYacTKOB LEMH, a 3aKoHbI Kupxroda — npu pacuere
0oJie€ CIIOXKHBIX 3JIEKTPUYECKUX TIETICH.

Pemienwe 3amay ¢ HENOCPEACTBEHHBIM IPUMEHEHHEM 3aKOHOB
Kupxroga tpebyer cocTaBieHHMs M pelIeHHS 3HAUMTENBHOMO YHCIA
YPaBHEHMH. B mensax ynpomeHus pemiesus paspaboTaH Lenblil i
METOJOB (HampuMep, KOHTYPHBIX TOKOB, Y3JIOBBIX MOTEHIMAIOB H T. 1.),
SABJIAIOIIMXCS CIIEACTBMEM INpUMEHEHUs ypaBHeHuii Kupxroda. Kpome
TOTO, TPHMEHAIOTCA METOAbI, Oa3upyloluecs Ha CBOMCTBAX JIMHEHHBIX
SNICKTPUYECKUX WENel: METOAbl HAI0KEHUS, SKBUBAJIEHTHOIO reHeparopd

U IpYyTHE.
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1.1. BAKOHBI OMA U KHPXI'O®A

- JaKkon Oma, Tox na yuactke nenu MpONOpIHOHATIEH HANPKEHHUIO H
9TOM y¥acTke u 06paTHO MpoOnopLoHaIeH cOMPOTHBIEHHIO ATOr0 yHJacTid

- (pue. la).
i | R 2 R, E, R, E, R,
o, T — {1 e 1+
| _L_.). /
s ——l
[ @) 6)

Puc. 1. Vyactku sanexrpuueckoii nenmu:
4 — He COZIepKaLMii HCTOYHHKOB YHEPIHH;

} 0 — conepxammit ucTounmKH JHEPIruu

1. I - g—lg"

t , 3

- _ B obmewm cayvae, ecm yuacrok nerm conepxur ucrourmxn DIC (puc.
- 16), To ans pacuera NPUMEHAIOT 0000usernnbtii 3aKkon Oma:
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Puc. 2. Cxema clnoxHOM 3JIEKTPUYECKO# e
Ilepsvii 3akon Kupxzogpa: anre6Gpamueckas CYMMa TOKOB B yage

JIEKTPHYECKOH LIeNH paBHa HyIO (puc. 2).
JU1s TOCTOSIHHBIX TOKOB:

[lpaBuino 3HaKOB: TOkHM, BTekaromme B y3el, OepyTcs co 3Hakom

«ILTIOCY, 8 TOKH, BRIXO/IAIIME U3 y3J1a CO 3HAKOM «MHHYC.
Bmopoii 3akon Kupxzoga: anreOpamdeckas cymma JJIC B mobowm

KOHTYPE SJICKTPHYECKOH LienW paBHA alrebpaHdeckoil CymMme NaieHHil

HaIpsKE€HUM Ha 3JIEMEHTaX 3TOro KOHTYpa.
JU1s IOCTOSIHHBIX HANIPSKEHMIA:

n m m
ZEk = ZUk = ZRA»[;C
k=l k=1 k:l ¥

IlpaBuno 3HakoB: eciu HanpaBieHuss JDJIC M TOKOB COBHNANaNT C

HalnpaejieHueM 00X0/la KOHTYpPOB, TO OHHM OGEpyTCs CO 3HAKOM «ILTIOCY, B
TIPOTHBHOM CJly4ae CO 3HaKOM «MHHYCH.

’ 1.2. METOJ] ITPEOBPA3OBAHUS LIETTU

Meroa coctour B TOM, YTO 3JIeKTpUYecKas LeNb WIH €€ y4YacTKH

3aMEHATCS 0osiee MPOCTBIMU 0 CTPYKTYpE YYacTKaMH LEMH, NPH 3TOM
TOKM W HalpsyKeHHUs He npeoOpa3oBaHHOM YacTH LENH HEe JIO/DKHBI

H3MeHHThcA. B pesyinbrare nmpeoOpa3oBaHHs CTPYKTypa LEMH H €€ pacyeT
ynpOoLIatoTCA. [Ipu sTom mpeoOpasyemas Lenb HE AOJDKHA CONCPXKATh

HUCTOYHUKOB DHEPIHH.
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~ TlocnenoBatensHO coenuHeHHble dieMeHTE  (Pe3

| uc. 3, a)
OITHUM SKBHBATEHTHBIM SIEMEHTOM C CONOTHBIEHHEM Ry (PHC- 2

Ry=R +Ry+..+R, =D R -
- k=1

T.e. DKBHBAJIEHTHOE COINPOTHBJICHUE TOCICAOB
PaBHO CyMMe CONPOTHBIEHMi  I0C/IEN0BATEILHO

~ PE3HCTOPOB.
I

aTebHOI'O COEIIHHGHHH
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m X napamienbueiM. K Takum coenmnennsy
(pnc. 4, @) ¥ TPEYroNbHHUK CONPOTHBICHHi]
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1.3. METO/{ HE[TOCPEJICTBEHHOI'O ITPUMEHEHMS 3AKOHOB
KUPXI'O®A

3akons Kupxroda wanGonee obume, YHUBEPCAILHBIE 3aKOHBI,
Gmmme PEXHM  JICKTPHYCCKOH 1enM, M MeToAsl pacuera,

ACTCH YHCIIO BETBEH 6, T. €. YHCIIO HEH3BECTHBIX TOKOB, W
m rgmeﬁmmﬁmmmm@paun BbIOHpaloTCs
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HanpspDkeHuss R -/ 3anuchiBaeTcs CO 3HAKOM «IUTIOCY, ecny Hampag
JICHKe

JICHUEM ToKg, L g

~ Hamp
f' m:m;.{a BETBU COBNAJACT C NOJOKHUTEILHEIM Harpag
OM «MHHYC» B IPOTHBHOM CITyyac.

3HaK

. 14, METOI[ KOHTYPHbBIX TOKOB

OKEHUA: ¢
pacuemy
~ Hasviéaemvie KOHMYDHbIMU, a mMOK KaxcOoii eemey Pa:e :
| . eH
12e6pautc CKOU CYMME KOHMYPHbBIX MOKOGE, JamMublKarowuxcs Yepes >my ‘

- Tip . OTHX TNPEATIONIOKCHHAX OKA3BIBACTCH, YTO /IS pacyera CXEMB]
ATO9HO OI'PAHHYHMTCA COCTABJICHUEM YPaBHEHUH TOJILKO 10 BTOpOMYy
- 3aKOHY m:moqla, TaK Kak MepBbIM 3aKOH BHITIONHAETCA aBTOMATHYECKH

- CrnegoBaresIbHO, BMECTO & YPaBHEHUH IpHU HETIOCPEACTBEHHOM
U 3aKkoHOB Kupxroda pocratouno cocraute 6-(y-1)

m mame.rmlm YHPOLIAET pacyer.

CUMBIE Komypm, SRR KTy P M-

e S
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k=
- Ecim OJIC HampaBieHa K Y37y, 0003HaY€HHOMY II€PBHIM HHIEKCOM
(@), To npoussenenne E,G; 3amHUCHIBAETCA CO 3HAKOM ILTIOCH, €CIH OT

y3jla — CO 3HaKOM «MHHYC» HE3aBHCHMO OT IOJIOXKHTENbHBIX HAalpaBJICHUH
tokoB. Eciu B BeTBH HeT D/IC, TO npousBejenne £,G, =0.
2. ITo 0606menHOMY 3aK0HY OMa pacCYMTHIBAIOTCSA TOKH B BETBAX (CM.
1.5). i | -
puMeyanue: BCE HCTOYHHMKU HaNpsKeHUA 3aMEHAIOTCS Ha HMCTOYHHKH
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.  ROHIYPa B 3aBHCHMocqy
m ‘ero y4acTtkoB. IloTeHIMan oxHOi w3 Toyey KO

SBIOH] # MPOM3BOJIBHO, IPUHUMAETCS PABHBIM HYJII0. HTypa,
¥ ‘-:J;f _mh 2JI0B BE m I10 HAITPpaBJICHUIO 06X0ﬂa KOHTY pa, KOTQp

¥ e N i 5 ',ﬂ.' e oe

HIIKanog TOYek

oT

OHTYpa HyXHO HM(ﬂ‘BB BUIY CIEAyIOlIee:
f _-;-_-_- . conpoTHBJIEHHﬁ MpH NEPEXOJE OT OTHOM TOYKH K IPYToi]
CHIIK -1 HHBTCH Ha BEIMYMHY MaJCHHUs HaTpDKeHns Ha

- CH :srum yqac'rlca AQp = tIR . IloTeHuuan YBEJIM4HBaeTCy,

OTE aJI HzmeHaeTca CKa4KOM Ha BeHYMHY
1 MIOBBILIAETCS B TOM Cllydyae, Koria nepexoy

i e L '._.._r.ﬂ?" -L
i ) ;,i-f-_f. !5- "}% ? % EP .
= -. oy _-_.r,' e o

IC CH 3Ha‘lﬁﬁﬂﬂ
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9. [IPIMEP PACUETA

" 3adanue:

| 3. IlocTpOMTE MOTEHIHAIBLHYIO JAvarpaMMmy /Ui BHEIIHEro KOHTYypa

Hano: R=10M, R, =6 OM, R, =10 Om, R, = 4 OM, Ry =120 Om,
Rs =40 0M, Rg =100 OM, R; =150 Om, R, = 6 OM, Ry =3 0m
E=45 B,El=170 B,U=80 B
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L - T 10-30 =% b
"RL,'.l.]tﬁﬁ:-I\’GT 10+30+60
# RﬁRﬁ =_J_0;€.i_=]3 Owm
Reser R+ Res+Rg;  10+30+60
B pesyasTare NOayHHM PacySTHYIO CXeMY CJO0XKHOH 3ICKTPHYSCKOH
pemH MOCTOSHHOIO ToKa (pic. 8).
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PBOHAYaJILHON HieTH

=180 B
=60 B
=120 B

L]

e

6+10-3

| B
r

M
3

.-l f.- # —
S|
s E kR
- Y Py |
.rr.. . A gl
= =1 - —-

e T

3
=l =




\ UAB +Il3(Rl +-R3)'|' JIRZ-:: 0;
Up=-—13R+R)-LRy=-12-10-10-10=-220 B.
- 8. VpaBHenue OajiaHca MoIIHOCTei
- Pyer = E\I3 + EL + U,
 Ppor = 3(R + Ry) + Iyyg R + Ly Ry + IRy + IihsRs +
LRy + BR+I%R, + I4R, ’
Pn =3575 Br
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U+ IR+ Ry) + LRy = 0;
Uip =-1I;;(R +R;)-1 iRy, =-12-10-10-10 = -220 B.
- 8. YpaBHeH#e GasiaHca MOIIHOCTEH
Pm = Elf3 Efg v UI|
r = I5(Ry + Ry) + Dy Rg + Ly Ry + Iy Ry + IRy +
2R, + 2R+ IRy + IR,
¢ =3575 Br
" o . =3575 Bt
¥ Puct -Pm (sepro)

‘l
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