Ypok N2 g
[locnhepoBaTeIbHOIO U
napaanesbHOro coegnHeHus

3/1EMEHTOB 3/1eKTPUYECKOU
LLenu

[lpenogasaTtens: Llenenes A.B.



€J/1b.

*PopMupoBaHMeE npeACcTaB/eHuUS 0

HEePA3BETB/JIEHHOM  3/1IEKTPUYECKOM  LLenu,
nocaes0BaTe/IbHOM M napasisie/icHOM
COeAMNHEHUN MACCUMBHbIX 2/1IEMEHTOB.




JNeKTpunyeckoe coeguHeHmne — 3710 ...




JNeKTpuyeckoe coegnHeHmne — 1o ...

JnekTpuyeckoe coejMHeHune -
COeAMHEHME YYACTKOB 3/1eKTPUYECKOU
LLenm, C NOMOLLbIO KOTOpOoro obpasyercs
NEeKTPUYECKasn Lenb




YTO Ha3bIBaeTCA CONPOTUBIEHUNEM?




YT0 Ha3bIBaeTCH INNIEKTPUHECKUNM COI'IpOTl/IBfIEHl/IeM?

JieKTpuYeckoe ConpoTuBAeHNE — PU3nNYeCKas
BE/IMYNHA, XapakKTepusytow,as
CBOMCTBA NPOBOAHMKA NPENATCTBOBATL
MPOXOXAEHUIO 3/1eKTPUYECKOrO TOKA W pPaBHaf
OTHOLLUEHMIO HAMPSXXEHMA HA KOHLAX MNPOBOAHMKA
K CWJ1e TOKA, MPOTEKAIOWEro No HEMY



OT Kakmx napaMmeTpoB 3aBUCUT COMPOTUBJIEHUE
NPOBOAHMKA?




OT Kak1x napamMeTpoB 3aBUCUT CONPOTUBAEHMUE
NPOBOAHMKA?

®0 — yaesbHOe CONPOTUBAEHME BELLECTBA
NpoBoAHMKa, OM-M,

°l — AnnHa NpoBOAHMKA, M,

“S —naowaab nonepeyHoOro cevYeHms, M2



KTo ckaXxeT MmaTeMaTM4eCckyto 3anmcb 3akoHa Oma
ANS y4acTKa Lenu.




KTo ckaXxeT MmaTeMaTM4eCckyto 3anmcb 3akoHa Oma
ANS y4acTKa Lenu.
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Cunny Toka B Luenu yseamunaum B gBa pasa. Kak
M3MEHWNJI0Cb CONPOTUBIEHME NPOBOAHNKA?




Cunny Toka B Luenu yseamunaum B gBa pasa. Kak
M3MEHWNJI0Cb CONPOTUBIEHME NPOBOAHNKA?
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“yMeHbLNUTCA B 2 pasa



HanpsaXeHue B Llenn yMeHbLWW/M B 4Ba pa3a. Kak
M3MEHWJI0Cb COMPOTUBEHUNE NPOBOAHMKA?




HanpsaXeHue B Llenn yMeHbLWW/M B 4Ba pa3a. Kak
M3MEHWJI0Cb COMPOTUBEHUNE NPOBOAHMKA?
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A NMHY NpoBOAHMKA YMEHbLLWAN B TpU pa3a. Kak
M3MEHWJI0Cb COMPOTUBEHUNE NPOBOAHMKA?




A NMHY NpoBOAHMKA YMEHbLLWAN B TpU pa3a. Kak
M3MEHWJI0Cb COMPOTUBEHUNE NPOBOAHMKA?
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Hangute popmyay 3akoHa omMa 419 YHACTKA
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B kKaknx eguHMLax n3mepsaeTca cmia Toka?

A) A

b)B




Kak BK/1t04YaeTCs B Lienb BOJIbTMETP?

A) nocneaoBaTeIbHO

b) napannensHo

B) u nocnepoBaTtesibHO, M Napas/ieIbHO



Kak obo3HayaeTca amMnepMeTp Ha Cxemax?




B Kakux egmnHMLLax nUaMepaeTco
conpoTuB/ieHne?

A) A

B) Om




*HN300pa3ute HA JIUCTOYKE BIEMECHTAPHYIO JICKTPUUECKYIO

CXEMy IEeNH, KOTOpas BKIKYACT B CEOS XMMHUYCCKHUU
MCTOYHUK DSHEPIruH, OJMH PE3UCTOpP, U KIKY CO BCEMH
YCJIIOBHBIMH 0003HAYCHUSIMH.




OTBeThbl







B cxeme paHo >3/4C uctouyHuka paBHoe 45B
AJIMHHA TMPOBOAHMKA paBHAa 15M, a nJowajb
MONEpPeYHOro CevyeHns 11MmM? C CMAOM ToKa 22,GA.
Hemy paBHO CONPOTMB/IEHME HA UCTOYHUKE, eCcau
yAe/ibHOe CONpoTUBAEHME paBHO p =(1,20M MM?)/m?
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[locnepoBaTtenbHOE M Napasi/ie/ibHoe
coeguHeHue 31eMeHTOB Lenu




Cxema

Cuana Toka

Hanpa)xeHue

ConpoTuBneHue

[locnheapoBa-
Te/ibHOe
coeanHeHue

[lapannenbHoe
coejUHeHue



®[locnedosamenbHbiM  coeduHeHuUem  y4acTka

NEKTPUYECKOMN L,enn Ha3bIBaOT COeANHEHUNE, NPU
KOTOPOM 4Yepes BCe y4aCTKU Lenu NpoxXoAuT O4MH
M TOT Xe TOK.




Gubin Ugol
['y6uH Yron

Kreva
Kpesa

L0
(0™
\ R

Pritykino
MPUTBIKUHO

AALGAE: A

Bogunino
BoryHuHo

Nutrovo
HyTpoBo

Bankomat

Sberbanka Rossii... -

bankomar
Cbepbanka Poccuu...

3 Savyolovo
Caaenoao

Progress
Mporpecc

Vorgash
Bopraw

Velikiy Dvor
Benukui [lgop



[lpmep nocsiegoBaTe/IbHOrO CoOe4UHEHUS













ConpoTuB/ieHUe B Lenu
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[lochepoBaTtenbHoe [lapannenbHoe
coeguHeHue coeguHeHue
E -
I
| r

&G E W

Cuana Toka

Hanps>xeHue
ConboTuB/IeHUe




*[lapannenbHoe coeduHeHue YYaCTKOB

3N1EKTPUYECKOW LLENMN HA3bIBAIOT COeAUHEHME, MPU
KOTOPOM BCE€ Yy4acTKa Lenu MNpucoemuHSITCA K
O4HOW nMape Vy310B, T. €. HaxXxoAATCA MNOA
AENCTBUEM OAHOIO M TOr0 Xe HanpsiXXeHns




MCTOK

Okhotkhozyaystvo
OXOTX03AUCTRO

Sknyatino
CKHATUHO

Medvezhye
Mengexbe

Kapshino
KarnuuHo



[lpmep napansienbHOro coegnHeHus
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HanpsaxeHue B Lenu
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[locnepoBaTenbHoOe [NapannenbHoe
COEAMHEHME COEAMHEHME
l' .
“ /

Cxema \ A} @ e
X

Cuana Toka

Hanps>xeHue

ConpoTtuBneHue



*Tpumep NocaeA0BaTe/IbHOro
CoegNHEHNRA: TMPNISHAR

*lNocnepoBaTenbHOE — 3alLMUTA
uenem OT Meperpysok: npu
yBe/IMYEHNUN CUAbl TOKA BbIXOAWUT
M3 CTPOSA NpejoXpaHnTenb, 1 Lenb
aBTOMaTuU4eckn oTkaro4daeTca. [1pu
BbIXO4E W3 CTPOA OAHOro U3
3/1€MEeHTOB coeAMHeHns
TKAOYAKOTCA M OCTasIbHbIE.

[Mpenmyuwectsa n HeZ0CTaTKMU COeAUHEHNN

*Mpumep napasizie/ibHOro

coeguHeHUs: noTpebutenn B
XXNNbIX MOMELLEHNSX.

®MapannenbHoe — npu BbIXoAe
13 CTPOSi O4HOIO M3 3/1IeMEHTOB

coefnHeHUs, OCTa/ibHble
aencteytoT. [lpu  BkAOYEHUM
31eMeHTa C MEHbLUMM

BO3MOXHbIM HaMNpsiXeHMeM B
LLenb 3/IEMEHT NepPeropuT.



°Yyactok uUenu COCTOMT U3  CMELWaHHOro coeAaunHeHus

conpoTuaeHmn R =30m R =40m R3=60M. Bcto 3Ty uenb
NOAKAKOYAIOT K MCTOYHMKY TOKA, KOTOPbIM CO34aeT Ha KOHLaX
AAHHOrO CoeAMHeHMs HanpsxeHne B 35B. Heobxoaumo
onpenennTb CUAV TOKA BO BCEW 3N1€KTDUYECKOW LLenMu.
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°Yyactok uUenn COCTOMT U3  CMELWAHHOro CcoeauHeHus

conpoTtueneHnr R =7,70m R =80m R3=4OM R4=3,50M R5=9OM
R,=150M R7=110M. Heobxoanmo HanTm obuwee conpoTmBaeHME
Ha BCeu uenu.
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R5—7:R
s+ R+ R,
11-15-9

R, = = 42,4

141549

®n =42,4+3,5=45,9
45,9-4

v = =3.7

1 = 45,9+ 4

_R% R17—3 7+8+7,7=19,4



HailTy TOKM BO BCEX BETBAX CXEMbI ANA CAEAYIOWEN LienK

E=120 B;

R1=R2=0,5 OM, R3=6 OM,
Rs=Rs=1 OM; Rs=6 Om;
R7=2 OM

IlII3II4IISIIG= !




PewierHune

NMpounzBoAaArmM ynpoLuleHme cxemMbl, 3aMmeHmnB conporTumeinieHmns Rs 1 R~
SKBUBAJI€HTHbBLIM conpoTumBersieHmemMm Rg»

R67=R6+R7=14+2=3 OmMm

danee ynpouwaem cxemMmy, npomsens 3amMeHy napasuiesibHoO
coeaHeHHbIX Rs M Rgy; HaA 3KBMBaAJsiI€eHTHbIN pe3uncTtop Rse~

R,

Rse7=RsRs7/(Rs+Rg7)=6x<3/(6+3)=2 Om

R 567

Tenepb MO>XHO noclsfiegoBarTesfibHO coeamHeHHbIe conpoTrTmesfieHma Ry m
Rss7 3aMeHnTb DKBUBAJIEHTHBLIM conporumesieHmmemMm Rass~
Rise7=R4+Rsg7>=14+2=3 OmM
danee sameuwlaemMm Rs N Ruyssry CoeamHeHHble napasifniesibHO Ha
IKBMBAJsieHTHOEe conpoTumBliieHmne Risser M MNeEepexoarmm K OAHOKOHTYPHOM
cxeme
R,
fi

a
Rz34s567=R3R4567/(R3+R4s67)=6x<x3/(6+3)=2 Om

(1= L[]~
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Onsa nonyyeHHoOWM OAHOKOHTYPHOM CXeMbl MpUMMEeHMM 3akoH OMa um
Hanaem 3HadeHume Toka I
11=E/(R1+R34567+R2)=120/(0,5+2+0,5)=40 A

OnpepensieMm BENUUYUNHY HanNpsaXXeHUs Mexay y3/aMu aN1eKTpUYecKomn
uenma mm C

U,=E-I R - R =120-40%*0,5-40%0,5=80B

Tenepb eCTb BO3MOXHOCTb Onpeaenintb 3HadyeHna Tokos Is n I,

Is=U,./R3=80/6=13,33 A
I4=Uac/(R4+R567)=80/(1+2)=26,67 A

\

Ons ganbHEenWmnx pacyetoB He0bxoanMmMo BbIYUCINTL 3HAYEHME
HaﬂEH)KeHMﬂ Mexay vinamm b n ¢



UBC=UAB-I4*R4=80-80*1=53,33 B

Tenepb NoABUNACHE BO3MOXHOCTb ONpeAeNuThb 3Ha4YeHUs [ABYX
nocneaHnX TokoB: Is n Ig

[s=Up/Rs=53,33/6=8,89 A
Is=Upe/(Re+R7)=
=53,33/(142)=17,78 A




/loMallHee 3a4aHuMe

® Kaxkaasa napa cuaauan 3a NapTon COCTaBASET COCTAB/ISIET CXEMY
3 § PE3UCTOPOB CO CMELLIEHHbIM COeAMHEHME PE3NCTOPOB, rAe
R =50Mm, R =40Mm, R3=7OM, R4=8,50M, R5=110M. Hantn obuiee
COMpPOTMBAEHME Balen N30OpaxKEHHOM CXeMbI B TETPAAU.




€J/1b.

*PopMupoBaHMeE npeACcTaB/eHuUS 0

HEePA3BETB/JIEHHOM  3/1IEKTPUYECKOM  LLenu,
nocaes0BaTe/IbHOM M napasisie/icHOM
COeAMNHEHUN MACCUMBHbIX 2/1IEMEHTOB.




