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1 OM paseH CONPOTHBICHHIO NPOBOJAHMKA, MEHKJIY KOHLAMH KOTOPOIO BO3HHKAeT
Hanpskenme | B npu ciie noctosunoro toka 1 A.

OM yCTAHOBHII 1 3aBHCHMOCTB YIEKTPHUYECKOIO CONPOTHBICHHS 0HOPOHOIO MPO-
BOJHMKA, Y KOTOPOrO MOCTOSHHAA IUIOWIA/b MONEPEUHOTO CEUeHUs, OT XHMHUECKOIH
IPUPO/IbI BELIECTBA POBOIHUKA H PASMEPOB:

!
R=p, (10.9)
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rie [~ UTHHA IPOBOMHHKA; S — IUIONIA/lb €0 MONEPEHOrO CEUCHIS; P — YACTBHOE CO-
HpOTHBIIEHHE NPOBOHIKA,
[p]=1ii i
1 OM'M paBeH yAEIbHOMY HICKTPHIECKOMY CONPOTHBICHHIO NPOBOHMKA ILIOLLA-
JIBIO TIONEPeUHOro ceuenus | M” 1 UIHHOM | M, HMeromero conpotisickie 1 OM.

Disieckas BEIMMIHA =~ HA3BIBACTCA YOCTBHOI 2ACKMPUNCCKON NPOGOOUNO-
P
cmbio cewgecmea. B CH

[ 1

VACHBIC CONPOTHRICHHS IKCTIEPUMEHTATBHO ONPEAC/ICHEI TPAKTHICCKH JUIA BCEX
HCTOABIYeMBIX HA NPAKTHKE NPOBOANKOB, HaliTi 9Ti 3HauCHHs A8 NOb30BARIA
MOKHO B PAsHBIX (pH3HUECKHX CTIPABOUHHKAX.
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OCTOARADIN JITERTPRHELRANA TOR

Bonpocel. [JeuxeHue 3apsidoe & 3MeKmpuYeckom nose. neKmpudeckui mok.
VCrI06Ust BO3HUKHOBEHUS 3MEKMPUHECKO20 MOKa. 3akoH OMa AN yuacmia 0dHOPoO-
Hoil yenu. Conpomuenerue nposodHuKa. [lucbpepeHuuansHas gopma sakona Oma.
Cmoportue cunsi. dnexmpodeuxyuast cuna (/IC). 3akon Oma A1 HEOOHOPOOHO20
YuaCIKa U 0718 3aMKHYMOU enu. HANPSIKEHUS Ha SaXUMAX UCTIOYHUKE.

10.1. MoCTOAHHLIN TOK. YCNOBUA CyL|eCTBOBAHUSA TOKa

Ha 106y1o 3apsukeHiyio acTily B dIeKTpiueckoM nose aeiicrayer cina F =gk
(¢ - 3apaa wacTnupt, £ — nanpsokennocts noas). Ecin 51a actnua cBoGomas, 1o moj
JCTICTBHEM CHIIbI OHA TIPHJICT B JIBKCHH
3apskeHHas HACTHILA, CHIOCOOHAS TIEPEMELATHE TI0A ACHCTRICM CHII YEKTpHte-
CKOTO 101, HA3BIBACTCA HOCUMENEM HACKMPUECKO20 3apAOa
B pasiibix BeLICCTBAX HOCHTEIAMI JAPSIOB MOTYT GbiTh Pa3Hbie wacThibl, B MeTai-
X — 570 YICKTPOHBI, B ICKTPOAMTAX — HOHBI OGOMX 3HAKOB, B 13X — HOHEI 0GOMX
HAKOB 1 HICKTPOHb, B HOAYIPOBOAHHKAX — HICKTPOHbI 1 ABIPKH. Hakonel HocuTens-
MIH 3aPS110B MOTYT GbITh MaKPOUACTHIbI — 3APSKSHHBIC HHLTHHKH 1 KATLIH.
Hanpas/IeHHoe JBIDKCHIE 3apsA0B B BAKYYME, I B BOLICCTRE HA3BIBACTCH 21CK-
mputeckuM mokos nposodunocmu, WA NPOCTO dackmpuueckun mokox. Euwe 1o
npesuoskeniio Bempkamnia dparicia (1706-1790) 3a Hanpapieiie H1eKTPHICCKO-
1O TOKA MPHAATO HANPABICHHE JBIKCHH MOOKHTSIBHEIX 3aPAI0B. ITO HE COBCEM
Y106HO, TaK KaK B CAMBIX PACTIPOCTPAHEHHBIX TIPOBOHHKAX — MCTAILIAX — HOCHTCIAMH
3ApAJIOB ABAAIOTCA HeKTPOHBL TeM He Menee, B cBoe Bpems DPaHIIHH CulTa, 4To
TOK, TeKyWHii K IUIACTHHE KOH/ICHCATOPA, TIepeaet eit nonokuTebubiii sapa. Tereph
MBI 3HACM, UTO ILIACTHHA KOH/CHCATOPA TIPHOOPETACT MOAOKNTEbHBL 3apszL, IOTOMY
UTO €€ MOKMAAIOT IEKTPOHbI NPOBOAMMOCTH. ClIe10BATENILHO, MIEKTPOHBI IIPOBOJM-
MOCTH BCEI/Ia JIBHKYICA B HANDABICHMH NPOTHBONIONOKHOM HANIPABICHHIO TOKA.
Ko:MueCTBEHHOI XaPAKTEPHCTHKON HIEKTPHUECKOr0 TOKA ABSETCS (H3HUCCKas Beii-
unHa, HasBaemas cwroii moka. 110 cBoeMy (JM3MUCCKOMY CMBICIY CHIA ToKA —
CKANAPHA XapAKTEPHCTHKA TOKA, PABHAA OTHOWICHUIO BEAMUHHbI 3apsia dg, NepeHo-
CHMOTO Yepe3 CeueHMe POBO/IHMKA 32 HHTEPBAI BDEMEHH df, K YTOMY HHTEpBAJYy:
1-da . (10.1)
dt
Tok, He H3MEHAIOUIHICA CO BPEMEHEM, HA3bIBACTCS NOCTOAHHBIM. [l/Isl IOCTOAHHOTO
Toka
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B CH enunnua nsmepenns cuibt Toka 1 ammep (1 A), u ona ssaseres ocnosnoit. Ee
onpezesenme Gyt 1ano B pasiene «dnexrpomarnernamy (Jexuus 20). Hpu cuie
Ka B nposoztimke | A uepes ero nonepeunoe ceuenie 3a 1 ¢ nepenocntes sapsn 1 Ki.
Exunnia nassana s uects ppanuysckoro ¢usuxa Anzpe Mapn Amnepa (1775-1836).
DUCKTPHUCCKHIE TOK — HTO HANPABICHHOE IBWKCHHE KAK NONOKHTEIbHbIX, TAK I OTPH-
L@TEALHBIX 3apAoB. ECIN TOK B NPOBOAHIKS COMIACTCA HOCHTEAAMH 3APALIO 00OHX
3HAKOB, TPH HTOM 32 BPeMs df B OJHOM HAINPABICHHH TEPEHOCHTCS MONOKHTENLHBII

3apaz dg', a B APYrOM HanpaBIeHHH EPEHOCHTCS OTPHUATEBHBI 3aps dg , TO CH-
J1a TOKa ompejenseres Kak

dL+M (10.3)
drdt

Citta Toka — BenHuMHA CKaApHas, OUEBHANO, UTO TAKAS XapAKTEPUCTIKA HEMOMI-
Has, OHA HE YUHTHIBACT HANABJCHHE ABWKCHHS 3apskenibix uacthi. Kpowe roro,
VIEKTPUHCCKIH TOK MOKET GbiTh PACTPEACICH HEPABHOMEPHO 110 TOBEPXHOCTH, Yepes
Kotopyio Teuer. TloyTomy A Gostee MOAPOGHOIl XapakTe-
PHCTHKH TOKA BBOIMTCA GEKMOP NAOMHOCMU H1eKMpU-
ueckozo moka. Hanpamiienue ero cobnajaer ¢ Hanpas-
JICHHEM TOKA, T.€. C HANPABICHHEM JBHKCHHS [0JI0-
SKHTCIBHbIX 3APAIOB W UHCICHHO OH PaBeH ciie Toka di
HEPE3 PACTIONIOKEHHYIO B JAHHOI TOUKE NEpHCHNKY AP~
HyIO K HAIDABICHIIO AIBIDKCHHS HoCHTeNeH oKy dS, ,

Puc. 10.1

OTHECEHHYIO K BETHIIHE Y10 10K
di
ds.’

Ecit »iemenTapias miomaka dS, uepes KOTOpYIo JBIKYTCS HOCHTEH 3aPSLIOB,
PACIIONOAEHA TAK, UTO HOPMAIL K Heil /i COCTABIACT ¢ BEKTOPOM ILIOTHOCTH YION O
(pc. 10.1), 10

j (10.4)

dS, =dScosa.

Torma
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COOTBCTCTRCHHO,
di= jeosadS = j,dS,
e j, — NPOEKLMs BEKTOpa j HA HOPMAb K IUIoMake. B Takom cityuae cuna toka
1=[j,ds. (10.5).
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VIHTErpHpOBAHHE BEACTCA 10 BCeii ILI0MIA/ CCUCHHS POBOHNKa S.

VeTanoBHM B3 IIOTHOCTH TOKA ¢ KOHIEHTPALEil 3api 0B B nposouke. JLis
TOTO PACCMOTPHM 00BEM MEALY ABYMS CeueHIsMH A i B LILIHHAPHICCKOTO IPOBOL-
nuka (pue. 10.2):

v =Sdl.
A B B oM 06Beme coepiuTes
S ndV =nSdl
HocHTeselt 3apszios, e n — uX KonuenTpauus. Ecan v —
dl CKOPOCTh HANPABICHHONO JIBHKCHHS HOCHTEIEH 3apsjloB,
T0 32 BpEMS
Puc. 10.2 al

v
Boe HOGHTEAI 3aPALIOB 13 BHUICICHHOTO 00TeMa MpOiiAyT tepes ce
cyr aapa

e B 1 nepene-

dQ=nqdv,

1€ ¢ — 3apaL o/ofi wacTHb, Jlasiee BHIPASHM CILTY TOKA B NPOBOJHIKE:
40 ngSdiv
—=———=ngSv.
aa "
Vaurumag, 410 é HonyN:
g
B BekTopHoit (lopme
qni . (10.6)

Tlociie NPUBECHHBIX PACCYXKACHHH MOKHO COPMYIHPOBATH YCIOBHS BO3HHKHO-
BEHISI HEKTPHUECKOTO TOK:
*  HaJHYME B POBOJHMKE CBOGO/IHBIX HOCHTE/IEH 3aps/I0B;

o HAIHUHE B IPOBOAHHKE YVIEKTPHUIECKOrO I0/IA ¢ HANIAKEHHOCTBIO £

Tlocresnee yenoBue MOKHO IPEICTABUTH B HECKOIBLKO HHOM BHJIE, €CJIH BCIOMHUTH
CBAI3b HANPSKEHHOCTH HACKTPHUECKOrO MO/ M PASHOCTH TIOTEHLMANIOB MEHKIY ABYMS
€r'0 TOUKAMM.
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ECiim 32 B¢ TOMKH B34Th ABA KOHIA IPOBOJHIKA, TO PASHOCTH MOTEHIUAIOR MEALY
HIUMI MOKHO BIDA3HTS:

I
0 -9, =-[do=[Edi=El
o
Benuuniy ¢, —¢, =U NPHHATO HA3BIBATH YIEKTPHUCCKUM HANPKEHHEM, IIH HAIPS-
KEHHEM  DJIeKTpHueckoro Toka. Ecmn U=const, To B NpOBOHHKE MpOTEKAET

HoCTOANHEIT TOK, Terleph BTOPOe YCIOBHE MOKHO COPMYHPOBATS H TAKHM 0OPA3OM:
 HAIHIHE HA KOHIAX NPOBOAHMKA PASHOCTH NIOTEHIHANIOR, WIK HATSKCHIA,

10.2. 3akoH Oma AnA y4acTka uenu,
copepXallero TonbKo NPOBOAHMK

Hewewkuii pusinic I'eopr Civon Ow (1787-1854) B 1827 1. IKcricpuMenTabio yc-
TAHOBILT CROFH IHAMCHNTHI| 3AKOH, COIIACHO KOTOPOMY TOK B METAMIAX NPONOP-
LHOHANCH NPHIOACHHOMY K KOHIAM NPOBOAHMKA HANAKCHHIO NP TOCTOAHHOM
Temmepatype:

1=kU, 10.7)
e KOIOIIEHT NPONOPUHOHATHHOCTI k HASMIBACTCA MICKTPHICCKOI NPOBOMIMO-
CThIO POBOAHIKA. OH JABHCHT OT PAIMCPOB NPOBOANNKA, MATEPHATA, 3 KOTOPOrO
W3roTORIICH, TeMmepaTyph. EAHIIEH HaMepenit HekTponposoocTi b ciicteme CH
awserca cumenc (Cv). Cornactio 10,7

N =12
1A
OAHAKO B HACTOAIILCE BPEMS 3aKOHOM OMa OIB3YIOTCS B HHOM Biie:
U
I=—, 10.8
R (10.8)

1
rae R % ~ CONPOTHBIICHHE NPOBOHMKA (BeIMUHHA, 0OGPATHAS MIEKTPONPOBOIHOCTH).
B CH 21eKTpHuecKoe COpoTHBICHHE H3Mepsiercs B omax (OM):
Lo 1A
i -
1A

1 OM paseH CONPOTHBICHHIO NPOBOJAHMKA, MEHKJIY KOHLAMH KOTOPOIO BO3HHKAeT
Hanpskenme | B npu ciie noctosunoro toka 1 A.





