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3akona Oma (yTOYHEHHBIN):

«EcJu ucnob30Barh THIATEAbHO OTOOPAHHBIE K 0e3YIIPEeYHO
MOATOTOBJIEHHbIEC MAaTEePHAJIbI, TO IPU HAJIUYMH HEKOTOPOIO
HABBIKA M3 HUX MOKHO CKOHCTPYUPOBATH 3JIEKTPOHHYIO LleNb,
JJIS KOTOPOM M3MEPEHUS OTHOIIEHHUA TOKA K HANIPS KEHHUIO,
AaKe eCJIM OHM NMPOU3BOAATCSH B TeUEeHHE OTPAHUYECHHOI0
BpPEMEHH, JAI0T 3HAYEHHUA, KOTOPbIE MOCJe BBeAeHUSA
COOTBETCTBYIOIIUX NMONMPABOK 0KA3bIBATCHA PABHBIMHU
NMOCTOSHHOU BeJIUYHUHE)

A.M.
b.Po3en



I'eopr Om
1787 -1854




3axoH OMma:

I=—U
R

e R - 3JIEKTPUYECKOE COMPOTHRJIEHHNE, BeJINYNHA KOTOPOIo
3aBUCUT OT (OpMBI U pa3MepoB NMPOBOIHUKA, a TAKKe OT
CBOIiCTB MaTepuajia, M3 KOTOPOIro OH c/eJIaH



JIJ1s1 OTHOPOAHOT0 HMJIMHAPUYECKOT0 MPOBOTHUKA

1
L
Ps

l - IJIMHA MIPOBOAHUKA

S - IUI0IaAb MOIMEPCIYHOI0 CCUCHUA IIPOBOJIHHUKA

p - yieJbHOE YJIeKTPUYeCcKoe CONMPOTUBJIEHHEe NTPOBOIHUKA



Cxema ¥ gpororpadus IKCIEPUMEHTAJIbHOU YCTAHOBKH

Jx

@

@ = HCTOYHMK ITOCTOSTHHOT'O TOKA,

@ - BOJIBTMET)P,

@ - aMIIEPMETD,

R - comporusneHue.




JIKCNEePUMEHTAIbHAS MPOBEPKA XapaKTepa CBS3M TOKA U HANPSKEHU s
B HIMPOKOM JHAINA30He TOKOB U HANPSKeHU

U ucrounuka, B | Hanpstkenue, B Cuna Toka B IIEIH,
A
0,5 0,5 0,075

ConpoTuBjieHMe HUXPOMOBOI CliMpaJu
R =6,7 Om

(R=U/T)



Tadauna usmepeHun
HANPSIKEHUS U CUJIbI TOKA
J1JI HUXPOMOBOM CIIMPAJIH.

Tabnuua 2

U ucrounuka, B

Hamnpsbxkenue Ha compo-

TUBJIeHUH, B

Cwuna Toka B 1enu, A

1,0
1,5
2,0
2,5
3,0
3,5
4,0
4,5
5,0
555
6,0

6,5
7,0

75
8,0
8,5
9,0
915
10,0
10,5
11,0
11,5
12,0

1,0
1,5
2,0
2,5
3,0
3,5
4,0
4,5
5,0
5,5
6,0
6,5
7,0
7.5
8,0
8,5
9,0
9,5
10,0
10,5
11,0
11,5
12,0

0,150
0,225
0,299
0,372
0,446
0,519
0,591
0,663
0,734
0,805
0,875
0,944
1,013
1,082
1,147
1,215
1,281
1,347
1,413
1,478
1,542
1,606
1,671




BoJibT-aMmniepHasi XapaKTepUCTUKA J1JI1 HUXPOMOBOM CIIMPAJIH.
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TeopeaneCKaﬂ 3AaBUCUMOCTD — CILJIOIINHAHA JIMHUA,
BKCHepI/IMeHTaJII)HaH 3ABUCHUMOCTD - IYHKTH]P



Jlamna HakaJuBaHusl Hanpsixkenuem 12 B

Hanpskenue Ha
COIIPOTHBJICHNH,
B

Cujia Toka B
menu, A

U ucrounuka,
B

095 095 0,13

Conporuienue JamMnbsl R = 38,5 Om



Tabéauuma nsmepeHui
HANPSI2KEHUS M CIJIbI TOKA
IJISL JIAMITBI HAKAJUBAHUSA

U ucrouHuka,

Hanpsikenue Ha

Cuwiia ToKa B

B conporusienum, B|  uenu, A
1,0 1,0 0,016
1,5 1,5 0,019
2,0 2,0 0,022
22 25 0,025
3,0 3,0 0,027
3:5 3,5 0,030
4,0 4,0 0,032
4,5 4.5 0,034
5,0 5,0 0,036
6.0 6.0 0,038
6,5 6.5 0,040
7,0 7,0 0,043
7,5 7.5 0,045
8,0 8,0 0,047
12,0 12,0 0,060




BOJ]I)T-aMHepHaH XapaKTepucCTuRka 1Jis1 J1IaMIibl HAKAJINBAHU A
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Teopernyeckasi 3aBUCUMOCTD — CIVIOIHAS JIUHUA,
IKCNEPUMEHTAJbHAS 3aBUCUMOCTD - IYHKTHP



AHAaJIN3 pe3yJabTATOB IKCIIEPUMEHTA:

IHorpemnocts npudopa B7-38
NP U3MEPEHUH HANPSKEeHU +-0,28%

IPHY U3MEPEHUM CUJIbI TOKA +-0,65%



Cuia Toka _dq
dt
e .
BeKTOp NJIOTHOCTH TOKA J= ds, > KOTOPBHIA YMCJIECHHO PAaBEH CHJIC
_)

TOKA _] yepes pacnoiOKeHHYI0 B TAHHOU TO4YKe
NEePNEeHANKYJISAPHYIO K HANIPABJIEHUIO IBUKCHUSI HOCUTEJIEH TOKA
IUIOIIAAKY eAMHUYHOM IJIOIAAM d S s

3a nanpasJjenue | nmpunumaercs HanpaBJIeHne BEKTOpAa _]
CKOPOCTH YIOPSAA0YECHHOT0 IBHKEHHUA MOJIOKUTEJIbHBIX

HOCHTeJIei. s I

CBa3b MeXKIy BEeKTOpaMu E u ] B OTHOM M TOM Ke
TOYKE MPOBOIHHUKA.

rie

E— HANPSAKEHHOCTD JIEKTPUYECKOr0 MoJis



Bb11eJIMM MBICJIEHHO B OKPECTHOCTH TOYKH MAJIbIM HUJIMHAPUYECKHHN 00bEM,
_)

OCb KOTOPOIo nmapajjcjibHa E, JJUHA HUJIHHAPA dl




IlycTs

J1 - KOHICHTPalusd CBOﬁO}IHI)IX IJIEKTPOHOB B ME€TAJLJIC

€ - 3apsa dJIeKTpPoHA
%

U - cpennsisi ckopocThb Apeiida dIeKTPOHOB

- —
Torna j=e'n'u

Yepes nmonepeyHoe ceUeHne NUIIMHAPA TEUET TOK CUIION jdS HanpsbxeHue,
IPUIIOKEHHOE K UWIIUHAPY PaBHO FE ] [loacTaBum 3TH 3HaUeHUA B (HOPMYILy J==U"
R

. dS
[Tpuxogum K cootHomenno  jdS=——FEdI rne R=p ﬂ

pdl ds



[Tocne npeodpazoBaHUl MOJTydaeM

.
) =5E =o°E
1
e O=p - yAenbHas dJIEKTPUUECKas IIPOBOIUMOCTD (U3MEPSAETCA B CUMEHCAX Ha METp—1cM/M).

- =

Y4uuTteiBas, 4TO ] U [ UMEIOT OJMHAKOBOE HAIlPaBJICHHE,
— —

j =0'E - 3axon Oma B muddepenimanbHoi hopme.

YToO0kI onpeieNuTh 3aBUCUMOCTh 3JICKTPONPOBOAHOCTH METalIa OT JPYTUX
(du3UYECKUX BEIUYUH, BOCHIONb3yeMcsl GopMysion .

j=e'nu



JperipoBasi CKOPOCTH HEMOCPEACTBEHHO Nepe/l CTOJIKHOBEHUEM :

eE
="—1
¢E m

e m - yCKOpeHue JIEKTPOoHa, (T - cpeaHsisi MPOXOJIKUTEIbHOCTH CBOOOTHOTO
MOJIETA JIEKTPOHOB . Toraa cpeaHee 3HaYeHUe Apei(POBOM CKOPOCTH:

Ho T:é , [1e Yy - CKOPOCTH TEIJIOBOI'0 ABUKEHUS JIEKTPOHOB B OTCYTCTBUM MOJIA
(v>>u)
r —>
IoacTaBUB NOJIy4YeHHbIE BbIPAKEHUA B POPMYJLY ]=€ ‘U , noaxyuyaem:

_enl oy e’nl i 2my
T omv” 2mv T 2



Hpe[lHOJIO)KI/IM, YTO K IJICKTPOHAM IIPUIOKCHA KIIACCHICCKaA CTATUCTHYCCKANA
MEXaHHUKA, TO €CTh CPCAHANA SHCPIUS NMOCTYIIATCJIBbHOI'O IBHKCHUA MOJICKYJI I'a3a

1 2 3
—mv =—kT
2 2
me Kk - nocrosinaas BoJbIMaHa.
2
e nl

el
Toma ™ BT

Taxkum o0pa3zom, Kaxk10€e BEeIIECTBO MOKHO XapPAKTEPU30BATH MOCTOSIHHOM JIJIA
HEero BeJIMYMHOU, HA3bIBAEMOM TEMIIEPATYPHBIM KOIPPUIMEHTOM CONPOTUBJICHUS
P-P
qe—20 ,Torna  p=p (1+aAT)
p AT
0
I'ne po yaeJbHoe conporusjenue npu 273K,

P - yaeibHOe CONPOTHBJIEHHE IPU JAHHOM TeMueparype.



IKCNEePUMEHTANbHAS MPOBEPKA HAJUYMS 3aBUCUMOCTH CONPOTHBJICHUS
METAJJIOB 0T TeMIIepaTypbl

HarpeBaHue cruiupajim Ha OTKPBITOM IJIAMEHH
- OTHOU CIIMPTOBKH,
- JBYMS CHIMPTOBKAMM.

Pesyabrarbl udmepenuii: U =1 B - mocrosinHoe.

be3 Harpesa I =150 mA.
Harpes oqHO# CIUPTOBKOM I =146 mA.
Harpes n1BymMs1 CHUPTOBKAMM I= 141 mA.

N3 ymMeHbIIEHUA CUJIBI TOKA CJICAYET,
YTO COMPOTUBJICHUE POBOIHUKA
YMEHBIIACTCHA MPU OXJIAKICHUN



IKCNEePUMEHT, J0KA3bIBAIOIIUM,
YTO CONPOTHBJIEHNE MPOBOAHUKA YMEHbINAETCS NMPH OXJIAKIECHUMN.

Cnupanb
Hanpsiskenue -7 B, cuwiaa toka - 1,024 A.
IHocjie KpaTKOBPEMEHHOT0 00yBa CIUPAJTIH BO31YXOM
CHJIa TOKA Bo3pocia a0 1,05 A.
ConporuBiieHHEe YMEHbIIACTCS.

HeavHenHOCTD BOJIBTAMIICPHBIX XaPAKTCPUCTUK CBA3aHaA C TEM,
9TO COIMMPOTUBJICHHUEC MCTAJIOB 3aBUCHUT 0T TEMIICPATYPhLI.

BbIB0/1 3TOT He MPOTHBOPEYHUT 3aKoOHY OMa — 3aBUCHMOCTb,
chopmyimpoBaHHasi B 3akoHe OMa, clipaBel/IMBa
TOJbKO IIPH MOCTOSIHHOM CONPOTHBJIEHHH.

Crenenp OTKJIOHEHHA OT 3akoHAa OMa onpeaessieTcss TeM, 4YTO
TeMIeparypHbie KO3((PUUIMEHTHI CONPOTHBICHUS CHIBLHO OTJIHYAKOTCH:

y ciupaJii (HAXpom) — 55 ~ 10° K,
y JJamMnbI (BoJabdpam) — 510 ~10° K.



dnurpad k padore TOYHO 0TPAKAET CYIIHOCTH
3akoHa Oma,
TOYHEE ero IKCIEePMMEHTAJIbHOU NNPOBEPKH
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Cmacu00 3a BHuMmaaue!



