IToCTOSIHHBIN /1eKTPHUUeCKHH TOK.
IMaparpad 1.
Cuna Toka.
II10THOCTH TOKA.
CB#3b IJIOTHOCTH TOKA CO CKOPOCTHI0 YIOPSIA0UEHHOr0 /IBI)KeHHUsI 3aPsDKeHHBIX YaCTHIl.
HanpasjieHHOe /|BH)KeHNe 3apsKeHHbIX YacTHULl.

YcnoBus cylecTBOBaHUsS TOKA:
1. Hanuuue B BeljeCcTBe CBOOOIHBIX 3apsiIoB(BEIeCTBO — MPOBOHUK)
2. TlpucyTtcTBre B MPOBOJHUKE /1€KTPUUYECKOTO T0JIsT, IeMCTBYIOLEro Ha 3apsiKeHHbIe
YaCTULIbI U TTO/JiepKUBatollee UX HarpaBieHHOe aBwkeHue ( E ).

3a HarpaB/ieHMe TOKa MPUHUMAeTCs IB)KEeHUe MOI0KUTEIBHO 3apsyKeHHOM YaCTULIBL.

XapakTepucTHKa ToKa:
1. Cwuna toka(ckansip) - [
2. TlnotHocTh TOKa(BekTop) - J

Omnpepgenenue:
PaccMoTpuM yuacTOK TTPOBOAHMKA, IO KOTOPOMY TEUET
3/IeKTPUYeCKUM TOK. BbiiesiM B IpoBOIHKKe GeCKOHeUHO-

Masiyto nmoBepxHocTb dS | . ITycTb 3a IpOMeKyTOK
BpeMeHM At yepe3 rornepevyHoe ceyeHue MPOBOAHUKA
A
npoxogut 3apsis Aq . Cpennsisi cuna Toka: [ C":A_Ctl ;

I=1im 24
A0 At

Aliglo f(xo"'Azl_f(Xo):f ’(Xo)

d
1=q'(t)="1

Cwua Toka — MPOU3BOJHAS OT 3apsizia M0 BPeMeHH.
Cwuia ToKa xapakTepu3yeT ObICTPOTY MPOTeKaHUsI 3apsifa.

Kn
n=%1-
C
1Ka=1A-1c

Tok Ha3bIBaeTCs MOCTOSHHLIM, ec/ii I (t)=const , TO eCTb CH/Ia TOKA He 3aBMCHUT OT
BpEMEHH.



ITnorHOCTH TOKa

[1n10THOCTBIO TOKA Ha3bIBAETCS BEKTOPHaAA Be/IMUMHA, HAlIPpaB/IEHHAA B CTOPOHY CKOPOCTHU
ABVDKEHUSA 3aPSPKEeHHBIX YaCTHLI.

Ornpepenenue: jrev,

uacmuy

- . Aq ._ dq
= 1] — — 1t =—1
il soons Aths . 1T dws,
= Kn _A
J1= 27 2
cmM M

[1710THOCTH TOKa XapaKTepu3yeT BeJIMUMHY 3apsifia, MPOTeKaroI[ero 3a eANHULY BpeMeHH, yepe3
eIMHULY TUIOL[A/IA TIOTIePeYHOTO CeueHUs.

Ecmu I=const= j :SL
1

YCTaHOBUM CBfI3b, MEX/Y CKOPOCTBIO
HarpaBJ/IeHHOTO JABWXeHHsI( v )u
IIJIOTHOCTBHO TOKA.

Vou J

3adukcupyem At
[TonbITaeMcst MOHATh, KaKue 3apsi/ibl YCIeloT 3a BpeMsi At TPOMTH uepe3 3TO ceueHue.

3apsizibl, HAXOAAIMeC st BHYTPU 3TOr0 WIMH/PYKA 3a BpeMsl At yCHeroT IPOCKOUUTh Yepes
AS |

AN=n-AV=n-AS | VAt
N - KOHL|eHTpaLys

AN hAS VAt
Aq _ 9 :qO L =q,hV

JTACAS . AtAS,  ALAS,

71‘1‘\7ﬁ_j:q0n\7

E:V~E V=uE
KoadduivieHT W - MOABMXKHOCTb HOCUTe el
[ToaBMXHOCTD 3aBUCUT OT XMMUUECKOTO COCTaBa M YCIOBUM.

= j=q,nuE

Ecnm Tok CO30a€TCA HOCUTE/IAMUA ABYX THUIIOB, HAITDUMED I10JIOXKUTE/IbHBIMU U OTPULlaT€/IbHBIMU
HOHAMH, TO IIJIOTHOCTH 6y,qu CKJ/IaAbIBaTbCA U3 CYMMBbI 3TUX TOKOB U YMHOXXWUTb Ha E

- -

j=j. i =j=(q, n,u, +q_n_u )E



3akoH Oma jis1 OJHOPOAHOI0 y4YacTKa Lienu.
3akoH Oma B puddepeniuansHoi popme.

Omnpepgenenue: OJHOPOAHBIN YUacTOK Lieny(TPOBOJHMKA) — 3TO YUaCTOK, MPH ABMKEHUU 110
KOTOPOMY Ha 3apsi/ibl 1efiCTBYIOT TOJIbKO 3/IeKTPUUeCKre CUIbI(HET CTOPOHHUX CH).
Paccmorpum

dCTOK ITPOBO/IHMKA. b eM Noanep>XrMBaTh ITOCTOAHH d3HOCTE ITIOTE€HIMAJIOB.

OTIBIT TTOKA3bIBAET, UTO B TIPOBOJJHUKE CH/Ia TOKA, KOTOpasi 371eCh TeUsT TIPOTOPIJMOHAIbHA Pa3HOCTH
noteHpanos: I~(q,—q,)

Kosdduipent nponopuyponansiocty G, ,=I1=G, ,-U,,

G — npoBOAUMOCTS.
1 Uy,
R,,=—— — comnpoTuB/eHHE yyacTKa = I=——
G 12 R 12

[TpoBoauMocTk U conpoTuiieHue (G 1 R) yuacTka 3aBUCUT OT XUMUYECKOTO COCTaBa, (OpMbI U
pa3MepoB U TeMIleparyphl.

17151 IpPOBO/IHMKA LIWIMHIPUUeCKOU OpPMBbI, COeIMHeH e

R= pé - 1Sl UIUHPHUYECKOTO MPOBOJHUK

P — y,ELEJIbHOE COIIpOTHUBJ/IEHHUE
Cu'p=1,7-10"0Omm  R~I

Al:0p=2,310"Om-m R~%

YnenbHOe COTIPDOTUB/IEHUE (O  3aBUCHT OT TeMIlepaTyphl, 3Ta
(yHKLMA Bo3pacTaromas: p(t)1t , 3Ta 3aBUCKMOCTH UMeeT
Takoii Bug,  p(t)=p,(1+at) .Uem Bbilie Temrieparypa, Tem
BbIILIe COMPOTHBIIEHHE.

po=p(t=0°C)

0. — TeMrepaTypHbIi KO3(PUIMEeHT COMPOTUBIEHMUS,
TMOKa3bIBaeT OBICTPOTY POCTA YZETBHOTO COTIPOTUBIIEHUSI C POCTOM
Temreparyp




3akoH Oma B auddepennuanbHoii hopme

U

12

3akoH OMa [ yuacTKa B ieru Buga [ = R > CTPaBe/IMB A1 HEKOTOpOro obvemMa Mexay
12

Toukam# 1 1 2. @opMysbl, OTHOCSIHECS K 00beMy Ha3bIBalOTCS MHTerpaibHbIMU. [103TOMY 3TOT
3akoH OMa MOXHO Ha3BaTh 3aKOHOM B MHTerpasbHON dopMme.

[TorpoOyeM MOTyUUTh aHAJIOTUYHYIO (DOPMYITY, OTHOCSIIYIOCS He K 00bemy, a K TOUKe TIPOBOJHHKA.

Takasi dopma 3ammicu Ha3biBaeTcs AuddepeHIaIbHOM.
B nipoBoiHYKE C TOKOM, BBIJIe/TUM OeCKOHEUHO MaslbIi LW/IMH/P C OChIO, Mapa/uie/IbHON CKOPOCTH
JBYDKEHUST YaCTHL].
dl;dS=dV=dl-dS
dl

dR:pE

dU,,=dR,,-dI

dU,=E-dL
dl=jdS
dl .,._ . = 1= 5

=p EJdS =FE-dL=>pj=E=j= 5E - 3aKOH B AuddepeHiManbHON hopMme.

1
O={5 — yAe/bHas NPOBOJMOCTS Bel|eCTBa

1 >_ 2

= =0FE

[o] Om-m -0

[110THOCTH TOKA B IPOBOZIHKKE MPOTIOPLMOHAIbHA HAMPSPKeHHOCTH. JTa GopMy/ia OTHOCUTCS K
mo0o¥i TouKe NPOBOJHUKA.

3akoH /I>xoy/isa-/IeHna

PaccMOTpuM OZHOPOZAHBIN Y4aCTOK ITPOBOJHUKA C
Pa3sHOCTBIO MIOTEHLUATIOB (@, — @, .

ITyctb 3a BpeMsi At yepes monepevyHoe ceyeHue
rpoTekaet 3apsas  Aq

3a AtAq = Aq=IAt

OnekTprUecKoe ToJie 3a 3TO BpeMsi COBEPLIUT paborTy.
AA=Aq ((P1_CP2):I ((Pl_CPz)At:I U, At
A A — pabora Toka 3a Bpemsi At

U2
AA=IU,At=—=At=I’R,,At
R

12

UZ
MoI1HOCTh TOKa: NZ% = N=I U12:R—12 =I’R,

12

E,ELI/IHCTBEHHBIM pe3y/IbTaTOM COBEPILEeHUSA pa6OTI>I SIBJIAETCA HarpeBaHKWe IMPOBOJAHWKA, TO €CTh
BbIJle/IeHWE TeIl/d.



UZ
AA=AQ = AQ=I Ulet:R—uAt:IzRut

12

AQ — KO/IMYecTBO TEIUIOTHI BblflessieMoe 3a BpeMsi At
Ota dopMa 3anucu Ha3bIBaeTCSl UHTErPa/IbHOM.

[MTonyunm 3akoH [Ixoyns-JleHna B auddepeHLianbHoM popme, TO eCTh OTHOCSIIMECS K TOUKe
TIPOBOJHHUKA.
3akoH [xoy/s-J/Iennja B auddepeniuanbHoi popme

BbieniiM B poBoOiHMKE OeCKOHEUHO Masibli uauHAp. Ochk MWIHMH/PA Tapaslie/ibHa HarlpaBIeHN o
TOKa.

dv =dI-dS
dl
dR=p-9L
Pas

3arnuiieMm 1 3TOro LWINHIPUKA
3akoH />xoysns-JleHua.

dQ=(dI )*dR dt

dl = jdS

—(idsPp L.
= dQ=(jdS) P s dt
— 2 30, 3G, dl-dt
dQ=j’dS-dS P is

dQ=j’p-dV-dt

lim AQ

__AV-0;At>0

 AVAt
KommuecTBo Tell/la, BblAe/droiieecsd 3a e JUHULY BpEMEHH, 3a € AJUHULY 06’b€Ma. JTa BeJIMYUHa
Ha3bIBAeTCsAa y,ELEJII:HaH TerioBas MOH_[HOCTI:.

dQ _ .zp I .2p
avde ? J

ITo 3akoHy Oma: j=0F ,TO w:(oE)zp = w=0oE’ ( p=% ) - 3akoH [Ixoynsi-JleHua B

nuddepeHIanibHOM Gopme.



