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3z Obwye ceeaeHnA 06 3neKTPUUECKUX LENAX. DNEMEHTbI 2/1eKTPUHECKOH
Uenu u ycnosHble 0603HaueHus.
2. 3neKTPUYECKNIi TOK, HANPAaB/ICHWUE, BEANMUHA U NAOTHOCTL TOKa.
3. JnexTpuyeckoe CONPOTUBAEHUE, NPOBOAUMOCTL 4 WX 3aBHCUMOCTL OT TeM-
_ nepatypel. 3akoH Oma.
4. MoTepsa HanpAMXeHua 8 NPOBOAAX NMHWIA IN1IeKTponepeaay.

INEeKTPUYECKaA Lienb COCTOUT U3 UCTOYHUKOB U NPUEMHUKOB 3N1eKTPUYECKON
3HEPIUM, COEAUHEHHBIX MeXAay coBOi C NOMOLLBIO NPOBOAOS W aNNapaTos,
YCTPOWCTB 06ecneunBalowmx NPOXOKAEHUE INEKTPUHECKOTO TOKA.

NpUeMHUKN INEKTPUYECKON IHEPIiK - 3TO yCTpoicTea, npeobpasylowmne snek-
TPUYECKYIO IHEPTHIO B APYrue BHALI: MEXaHUYECKYIO, TENNOBYIO, CBETOBYIO U

JSTAenbHbie YCTPOWCTBA, BXOJAWME B COCTAB 3/1. LLENN U BbiNOJTHAIOLME B
Heli onpeaenéHHble GyHKLMM HA3LIBAIOTCA €& anemeHTamu.

A—amnepmerp V-—sonstmerp W —saTtmerp - ommeTp \-? - dpazometp
Wh — cuéTtumnk BaTT Yacos.

Ipadmueckoe U306pakeHKe INEKTPUHEEKON LieNU C NOMOLLLIO YCNOBHBIX 060-
3HaYEHNIi SN1EMEHTOB — Ha3bIBAETCA SEKTPUIECKOMN CXEMOI.

Y4aCTOK 3NEKTPUHECKOM LIENM — 3TO YACTb INEKTPUYECKO LIENH, COAEPKaWan
BbIPAXKEHHYIO COBOKYMHOCTb €€ 3/1eMEHTOB.

BeTeb — 3TO y4aCTOK, BAO/Ib KOTOPOTO MPOXOAUT OAUH U TOT XKe TOK.
2N — 3TO MEeCTO CoeAMHEHUA BETBEIA.

CoenHeHNe YHaCTKOB NEKTPUYECKOI LENK C NOMOLLBIO KOTOPOro 06pasyeTca
INEKTPUYECKAN LIENb HAZBIBAETCA INEKTPUHECKUM COCANHEHUEM.

IneKTpHUecKue CoedUHEHUA HA CXEMaX M306PaKaAIOTCA CNAOLLHBIMU AWHUA-
MM, @ y3/1bl 3a4ePUEHHBIMU KPYIKOUKamU. TOK MAET ot + K - . Mmoc — Bonee
BbICOKMIA NOTEHUMAN, MUHYC — BONee HU3KNIA NOTeHUWan.

2. 3neKTPUYECKUIA TOK — 3TO ABAGHUE ABUKEHUA 3aparKeHHbIX HacTWL, Nog
AeUCTBUEM DA1. NONA B NPOBOJHUKE.

/1. TOK He U3MEHAIOLMIACA HI NO 3HAUYEHUIO HU MO HANPABAEHUIO HA3bIBAIOT
NOCTOAHHBLIM U 0603HavaeTca Gyksoit J.

>#€nm 3apaa Q NPoXoauT Yepes NoNepeyHoe ceyeHne NPOBOAHMKA 33 Bpems t,
TocunaToka J =@/t
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NonoxutenbHbIM HanpasASHWEM TOKa Ha3biBalOT HaNpasAeHKe, B KOTOPOM
NEPeMELLAIOTCA NOAOKUTENABHO 3apAEHHBIE YacTMUbI KW HanpaBaeHne,
APOTUBONONCKHOE ABUKEHWIO SNEKTPOHOB.

MAOTHOCTb TOKa — 3TO OTHOLLEHHE TOKa K MNOLWAAN RONEPEUHOTO CeUEHUA
NPOBOAHMKA. 8 =3/s eaunnua usmepenna s CU[A/Mm)

4% 3akoH OMa ANA yYaCTKA UENM YCTaHABMBAET 3aBUCUMOCTb MEKAY TOKOM B
NPOBOAHUKE 1 PA3HOCTHIO AOTEHLMANOB { HANPANKEHUEM) Ha KOHUAX NPO-
BOAHWKA. TOK Ha Y4ACTKe LNy NPAMO NPONOPLMOHANEH HANPAKEHMNIO U
06paTHO NPONOPLMOHANEH €r0 CONPOTUBAEHHIO,

J=U/R otciona , U=IR; R=U/T

ConpotusneHue R — 3TO BEIMUMHA, XapaKTepy3YIOLWas CBOMCTBA yyacTka
uenuy 1 onpeaenaemas OTHOLWEHUEM HaMPAKEHWA Ha 9TOM YHacTKe K TOKY
B HEM NpU OTCYTCTBUM Ha ydacTke I/C.

Ha ocHoBaHMM 3akOHa OMa MOXHO NOAYYUTL COOTHOLIEHUE /1A MOLLHO-
CTH, BbIAENAGMOV TOKOM Ha y4acTke uenu.

P=lJ, HoTakKak JsUR TO Pslf]R:qu

3akox Oma annA Bceit Lenu YCTaHaBAWBAET 33aBUCUMOCTb MENAY TOKOM B

»2 LenK, 3[C 1 conpoTusneHuem. Mo 3aKOHY COXPaHEHHUA aHEPruu pa6orta

€=l 7o, I=EfR+L, 1o T BHYTPEHHEE CONPOTUBAEHYE MCTOUHMKA.

Tak Kak TOK npamo nponopuuonaner 3AC ncrounnka u obpaTHo nponop-
LMOHANEH CyMMapHOMY CONPOTUBAEHMIO LiENN.
IR=EIp nan  U=EJr,

INeKTpuHecKoe CoNPOTUBAGHUE NPOBOAHUKA 3aBUCUT OT €F0 MATEPUaNa U
pa3mepoB. Ecau NposoSHUK MMEET NOCTOAHHOE NONEPEYHOe cevermne S u
AnuHy L To ero conpotuenenue R=pLf$ rae- p yaensHoe conpotnenenue
martepuana. OTcioaa BUAHO, HTO CONPOTUBAEHUE NPOBOAHMKA NPAMO NPO-
NOPLUOHANLHO €r0 YAEbHOMY CONPOTUBAEHUIO U AsiHe y 0BpaTHO npo-
NOPLUUOHANBLHO NAOLLAAN NONEPEYHOTO CEYEHNA.

YaensHoe conpotTuBneHne matepuasna NPOBOAHUKA YUCAEHHO PaBHO CO-
NPOTUB/IEHUIO NNPOBOAHMKA ANMHOM 1MeTP UMEIOLLEro NOCTOAHHOE none-

% peynoe ceveHue Imetp. P=R§/L  (omm)

Benuuuna 06paTHan CONPOTUBNEHMIO Ha3bIBAETCA NTPOBOAUMOCTBIO  €AUH.
M3mepeHUa cumeHc (cm).

MpoBoAMMOCTL NPOBOZHMKA ANUHON 1 METP MMeloiLero ceveHmne 1m —
Ha3blBaETCA yAENbHON NPOBOAMMOCTLIO. YAenbHas NposoaMMOCTb obpaT-
HO MPONOPUNOHANLHA YARNBHOMY conpoTusneHuio Y=1/P (1/om m).
YpenoHoe CONPOTHB/EHME NPOBOAHMKA 33BICUT OF TEMNEPATYPbI. Mpwn
Temnepatype 4o 100 C ata 3aBMCMMOCTb ABNAETCA NPAKTUMECKU IMHERHOM
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PP (1+4T) R- yaenvHoe conpotueieHne npu 0 C ‘

T- Temnepatypa, C*

- TemMnepaTtypHbiil KoadduumeHT conpotusnenmns (TKC)

ECAn n3BecTHO CONPOTUBACHME NPOBOAHWKA NPH 0°CroeroR npu TC
R:R'(d&d.‘l’). HarpesaHue cylecTeeHHO BAMAET HAa CONPOTUBAEHUE NPO-
BOAHMKOB, Yem 6o/bie TemnepaTypa, Tem 6oble CONPOTUBACHME.
Matepunansi ¢ HU3Kkum (TKC) maHraHuH — ANA 3TaZIOHOB CONPOTUBNIEHWIA,
WYHTOB, pe3ucTopoB. KOHCTAHTUH, HUKENWH, peoTaH, pexpant- peocrtaTbi,
pe3uncTopsl HarpesaTenbHbix 3nemeHToB. Npu T (-273°) conpotusneHue
HEKOTOPbIX METAAN0B U CRNGBOB PE3KO NAJAET U CTAHOBUTCA NOMTH PaB-
HbIM HYNIO. ITO ABAEHWE Ha3bIBAETCA CBEPXNPOBOAUMOCTLIO.

INEMEHTbI 9/1. Lienu NpesHa3HaYeHHbIe AN MCROb30BAHUA UX 3/1. CONPO-
TUBAEHWA — HAa3bIBAIOTCA PE3UCTOPaMU. UX NPUMEHAIOT NS OTPaHUYEHUA U
PerympoBaHuA TOKA B 3. LENAX 33 CYET BBEACHNA B HUX NOCTOAHHOTO MY
nepemeHHOro A06aBoMHOTO CONPOTUBACHUA.

4. MoTepAa HaNpAXEHUA B NPOBOAAX.

Mpu nepepaye 3a. IHEPTMU NO KOPOTKUM NPOBOJAM CORPOTUBASHUEM UX
MOKHO npenebpedb. Mpu 6onbwoii gnure (L 10) npenebperatb conpo-
TUBAEHUEM Henb3st. ECY M3BECTHDBI A/IMHA CEYEHUE U MaTepha NPOBOAOE
AMHUIA sneKTponepeaay TO eé€ CONPOTUBEHUE MOKHO ONpPeaenuTb:

R =P/S rpe- 2L anvna nposona. .

ToK NpoTeKatowWwmii No NPoBOAaM No 3aKoHy OmMa NPUBOAUT K NageHnio
HanpAKeHUA: U=jﬂ,,,=2]l._f/s KOTOpPOE Ha3blBAETCA NOTepel HanNpAXKeHUa
B NPOBOAAX MMHUN. B CAEACTBME STOrO HANPAKEHUE HA 3axMMax noTpebu-
Tens Unmeubl.ue HanpsxeHna U,8 MMHUK HA BeAuuUHY A Y.

g=U'-AU TOK 8 IMHUK 33BUCUT OT Harpysku. Ecav B AnHUU no-
TpebuTenu He BKAOHEHDI, TOK B AMHWUM PaBeH HyAlo. Ecan Bce noTpebutenn
BK/IIOYEHbI, TOK OCTUraeT MaKCUMA/IbHOTO 3HAYEHWUA aHANOTUMHO U NoTe-
PA HanpAxeHus. Takum 06pa3om, 8 3aBUCUMOCTH OT TOKA B IMHUW HAnNps-
XKEHME HA 32KUMAX NOTPEBUTENR MOIKET MEHATLCA OT HAMIPAKEHUA B HaYa-
ne MHNK A0 Hanpskenna U Umax. Hopma Ana 0CBETUTENIbHOM Harpysku
-2,5..+5% ANA cMAOBOIA Harpyaku +5% B HEKOTOPLIX caydanx +10% no oT-
HOWEHMUIO K HANPAXKEHMIO B Havane AmHuu. Mo3ToMy ceueHne NpoBoaos
NMHUK NCXOAA U3 JONMYCTMMOTO HarpeBsa AO0/MKHO GbiTb NPOBEPEHO Ha 0
NYCTUMYI0 NoTepio HanpskeHua no dopmyne: S=2ImaxLP/ Vg

B nmHuAx anekTporiepeaay Hapaay C NoTepei HaNpPAKEHUA UMEIOTCA TaKke
noTepu aNEKTPO3Hepriuu. MowHocts notepu 4P=all

OTHoWeHNE MOWHOCTY B KOHUE AWHUM B=lY K MOWHOCTV B Havane au-
HKU F"aU,‘.f HasbiBaeTcs KoadduumeHTom nonesHoro geiicreua (KMI) an-
HUY.
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1. PacyeT ueneil NOCTOAHHOTO TOKa NPY MNOCNEAOBATENBHOM W CMELIAHHOM
coeauHeHnn pesnuctopos. Mepsblit 3akoH Kupxroda.

2. Bropoti 3akox Kupxroda.

3. NpumeHeHne NOCTOAHHONO TOKa Ha JIA.

1. CoeauHeHne pe3nCTOPOB Ha3bIBAETCA NOCNEAOBATEAbHBIM- €CU NPY
HaNMMK MCTOMHWUKA NUTAHKA YEPE3 BCE PE3UCTOPLI NPOXOANT OAMH U
TOT e TOK. J=l=1=1

R4 Ry Ra
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SHeprua NoCTyNaloLWan B Lenb, PaBHA CYMME SHEPruii pacxoAyembiX Ha
Bcex ydacTkax uenn A=QU=UJE orcioga UJt= l{Jt+ Ust+ UJt
rae U - HanpameHue Bo Bced uenn U U, U,- HanpaxeHue Ha OTAENb-
HbIX yyacTKax. Cokpatus pasexctso Half, nonyuum =Y+ U U,

T. €. HANPAXKEHHUE NPUADKEHHOE K LIEMNH, PABHO CyMME HANPIKEHWI Ha eé
OTAeNEHbIX y4aCTKax.

Onpesennum obuiee (2KBMBANEHTHOE) CONPOTUBAGHME LENK NPYM 3aMeHe
KOTOPbIM BCEX CONPOTUBEHMIA TOK B HEll He U3MEHUTCA R=U/3 orcoga
U/3 =Ry R; R==R CneaosarTenbHO oblwee CONPOTUBACHUE LeNU PaBHO
Cymme conpoTMBAEHMUIT BCeX NOCNEAOBATENBLHO COEANHEHHBIX 3NEMEHTOB
uenun. U3 37oro cneslyet, 4To HaNPAXEHUE HA YHACTKax LieNW npesmopuno-
HaJ/IbHO COMPOTUBACHMIO,

MOLLHOCTb Ha KaXKAOM YHACTKax Lenu TakKe NPONopLMOHantHa Conpo-
TUBABHUIO. (A R= RR R,

NapannentHoe coeguHeHHe pesucTopos.

CoeguHeHNe pesncTopoB Ha3bIBAETCA NAPANNENLHBIM, ECIU OHU MPHUCO-
ELUHEHbI K O4HONW U TOM e nape y3/108 3N1eKTPUUECKON LeNnK T. e. Haxo-

s BATCA NOA [EMCTBNEM OHOTO W TOTO KE HANPAKEHUA.
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HanpseHne Ha NapannensHo coeaMHEHHBIX Pe3UCTOPaX OANHAKOBO.
U= U'.: U;=U Mo 3akoHy OMa TOK B Kaa0M pesncrope
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T.e. TOKW B NAPALIENDHO COCAUHEHHBIX PENUCTOPAX 0BPAaTHO NPONOPLMO-
Haf sk MX CONPOTHBAEHMAM. TOK B HEPA3BETBNEHHOM YaCTK Uenu paseH
OTHOWISHMIO H3NPAKEHUA, NPUIOKEHHOTO K Lienu, K obLiemy conpoTusne-
HUWIO.

I=U/R +1,+ J=U{R+U/R+U[R, orciona 1/R=4/R +1/R $1/B unm
2 G=G‘+G,_+ G

CneposaTesnibHo, NPK NApPanNenbHoM CoeauHeHUN Pe3UCTOPOB NPOBOAK-
MOCTb PAaBHA CYMME NPOBOAMMOCTEN OTAeNbHbIX BeTael. Obuiee conpo-
TUBNEHUE NAPaNNeNbHO COBAUHEHHDBIX PE3UCTOPOB

R-RRRR,

CMewWwanHoe CoOeANHEHNE Pe3nCTOPOB,
CoueTtaHue NocNeaoBaTENLHONO U NAaPaNNeNbHOTO COBAUHEHNN PE3NCTOo-
POB Ha3bIBAETCA CMELAHHBIM. PacyET CXeMbl 3aKNIOYAETCA B ONpeaeNennu
TOKOB BO BCEX PE3UCTOPAX U HATIPAIKEHMIA B HUX, €CAN U3BECTHLI HaNpsKe-
HMe MUTAHUA U CONPOTUBABHMA BCEX PE3UCTOPOB B cxeme. Mopagok pacué-
Ta: BHavaNe onNpegenatoT IKBUBANEHTHLIE CONPOTUB/IEHNA YHaACTKOB Lenu,
@ COCTABNEHHBIX U3 NAPANNENBHO W NOCNEA0BATENBHO BKAIOYSHHBIX Pe3U-
CTOPOB, U HaxoAAT obuiee CONPOTUBAEHUE Lenu. 3aTeM PACCHUTLIBAIOT TOK
8 HEPA3BETBAEHHON YacTh. MO STOTO ONPEAEAAIOT HANPAKEHUE HA NO-
CNefOBATENHLHO CORANHBHHBIX YHACTKAX CXeMBbI it BLIMUCARIOT TOKW B Na-
pannensHeIx BeTBAX.

R,
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PaccmoTpum pacyér cxembl. CONpOTUBAEHUE YHaCTKa LLeNM, COCTABABHHOMS
NapanneabHO COBAUHEHHBIMU PE3UCTOPAMU R‘L n R 3 R13=RKR{R;R$
obuee conpotuenenue sceil uean R=R +R.,_3

Toxk B Hepa3BETBAHHON HacTH 3=7,2U/R = U/Rp#Ry;
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MepBbtid 3akoH Kupxroda,

MNepebiit 3akoH Knpxroda — OTHOCUTCA K y3/1aMm 3. LieNu BbipamaeT 6anaHc
TOKOB B HMX, N GOPMUPYETCA chegylolnm obpasom: anrebpanyeckan cym-
Ma TOKOB, CXOOAILUXCA B Y3Ne, PaBHA HYAIO. iJ =0

TOKY, HaNPaBAEHHDIE K Y3AY, PUHATO CHMTATh NONOKUTENLHBIMM, @ BBIXO-
AAWne U3 y3na — oTpruuarensHoimn. Toraa ana cxemsl yana, npu?e,qéunoﬁ

Ha PUCYHKE BbIPAXKEHNE NPUMET BUJ, jf+3’i-33—£=0 DP"’
3 I,

BTopoii 3akoH Kupxroda.

BTopoii 3akoH Kupxroda 0THOCHTCA K 1106bIM 3aMKHYTLIM KOHTYDAM, KOTO-
pble MOXHO BbIZE/TbL B Pa3BeTBAEHHOW Uenu, n BuipamaeT GanaHc
HanpsxKeHuit B HuX: anrebpavdeckan cymma IAC 8 niobom KOHTYpe an. ue-
nu paBHa anrebpanueckoii cymme nageHnin HanpsieHUn Ha CONpoTuB/e-

HUAX 3TOrO KOHTYpa T.e. {‘E=ZJ R
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DNA cocTaBneHnA YpaBHEHUIA NOCTYNAIOT cneaylownm obpasom: B Havane
NPOU3BO/ALHO 334310TCA HaNpPaBAEHNA TOKOB U 0603HAYAIOT MX CTPEAKaMHU.
3aTem BbIGUPAIOT HanpaBeHns 06X0A3 KOHTYPa 06bIUHO NO YACOBOIA
crpenke. floche aTOro COCTaBAAICT YPABHEHHE, NPUUEM NOAOHKUTENBHBIMU
CYUTaIoT Te TOKK 1 IAC, HanpaBAEHNA KOTOPLIX COBNAAAIOT C HANPABNEHNU-
em 06x0a3a KOHTYpa, a OTPULATE/IbHBIMM, HANPABEHUS KOTOPbIX NPOTUBO-
. MONIOKHG HanpaesieHuto o6xoaa. 1A KOHTYPa cxema KOTOpOro Ha puCyHKe
YPaBHEHMA COCTaB/IeHHbIR 110 BTOPOMY 3aKoHY Kupxroda, umetot sua;
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