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OIIPEJIEJIEHUE YJIEJBbHOM SJEKTPOIIPOBOJHOCTH MEIHU U
AJIIOMUHUA

1. EJb PABOTHBI

1. Onpenenuth yAeapHYIO 3JEKTPONPOBOJHOCTh MEIU M AJIFOMMHUS U CpaB-
HUTH PE3YJIbTATBHI.
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3. TEOPETUYECKOE BBEJIEHUE
VY enbHast 2JEKTPONPOBOIHOCTh MaTepuaja — 3TO BEJIIMYMHA, KOTOpask CUIIBHO 3a-
BHUCUT OT BUJa Marepuana. [lo onpenenenuto, oHa siBisieTcs K03(PGUIUEHTOM MTPO-
IIOPLMOHATIBHOCTH MEKY INIOTHOCTHIO TOKA Y HAIPSIKEHHOCTBHIO YJIEKTPUUECKOTO
II0JIs1 B MCCIIEyEMOM BellecTse. B Meramiax oHa onpenensercs IIOTHOCTBIO pac-
MIPEAEIEHUS U MTOABUKHOCTBIO AJIEKTPOHOB U 3aBUCHUT OT TEMIIEPATYPHI.
N3 cooTHOMIEHNA
(1) j=o'E,
7€ j - TUIOTHOCTb TOKa, E - HampspKeHHOCTH 3JEKTPUYECKOTO MOJI,
JUTSL JUIMHHOTO METaJUIMYECKOr0 IPOBOJHUKA C IUIOIIAIBIO TONEPEYHOTO CEUEHUS A
U TMHOM d clielyeT COOTHOIIEHHE MEX Ty CUIION TOKa | B IpOBOAHUKE U MaIeHUEM

HanpspkeHus: U Ha yyactke d:

. U
2) Isj-A=A- G
OTO COOTHOILLIEHUE UCHOJB3YIOT B HKCIEPUMEHTE JUIsl ONPEAEIICHUS JIEKTPOIpPO-
BOJHOCTH METAJUIMYECKUX CTEP>KHEW B YETHIPEXIPOBOJHOM M3MepeHuu (Puc. 2).

JIns 3TOTO 1O IBYM MOABOISAIIMM MNPOBOAAM MOABOIAT TOK | ¥ U3MEPSIIOT pe3yJib-

TUPYIOIICC MaACHUC HAIIPSAXKCHUA U MCXKIY ABYMA KOHTaKTaMHu, PACIIOJIOKCHHBIMHU
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4. MTIPUBOPHI U TPUHAJIVIEZAKHOCTHU

TermnonpoBoAsMi aTFOMUHUEBBIN CTEPKEHbD.

TernonpoBoAsIIi MEAHBIN CTEPIKEHbD.

bnok nutanus noct. Toka 1-32 B, 0-20A npu 230 B viu 010K nUTaHUS TIOCT.
Toxka 1- 32 B, 0-20A npu 115 B.

MuxkpososeT™meTp npu 230 B.

MukpoBosibTmeTp npu 115 B.

[Hudposoit mynsTuMeTp E.

Habop u3 15 xabeneit 1y1s 3KCIEPUMEHTOB, 2,5 MM".

5. OIMCAHHUE YCTAHOBKHA

TeronpoBOASIIMN MEIHBIN WX AJIFOMUHUEBBIN CTEPKEHB TTOJI0KUTh HA U30JIUPY-

IOIIYI0 TTOJJI0KKY. BBIXOOHON pa3beM «-», PACIIONIOKEHHBIM HA 3aJHEU CTOPOHE

0JI0Ka MUTaHUsA, COETUHUTH C OOKOBBIM OTBEPCTUEM Ha YPOBHE BTOPOM TOUKHU H3-

MepeHHsl B TeIonpoBoaseM ctepxkHe (Puc. 1, 2). BeixoaHoi pa3bem «+», pacmo-

JIOKCHHBINA HA Sa,Z[HCﬁ CTOpPOHEC Onoxa IIMTaHHI,

COCIUHUTD C OOKOBBLIM OTBCPCTHUCM Ha YPOBHC I[BeHaI[HaTOI\/II TOYKHN U3MCPCHHA B

TCIUIOIIPOBOAAIICM CTCPIKHE. MG)KI[y HHMMH ITIOCJICA0BATCIBHO ITOAKIIIOUYUTD LII/I(l)pO-

BOU



MYJIBTUMETP AJI U3MEPEHUS TOKa. BX0/l MUKPOBOJIbTMETPA 3aMKHYTh HAKOPOTKO U
YCTaHOBUTH TIOKa3aHUE MPUOOpa Ha HOJIb C TIOMOIIIBIO YCTPOMCTBA KOPPEKITHH CME-
HICHUS HYJISl TOCTOSIHHOTO ToKa. B Xo/1e u3Mepenuii ciaeayeT peryisspHO MPOBEPsTh
YCTaHOBKY HYJIS. J[Ba M3MEPUTEIIbHBIX HAKOHEYHHUKA MOJKIIIOYUTH K BXOJAHBIM 4-MM
MpPEAOXPAHUTEIIbHBIM pa3beMaM MUKPOBOJIbTMETpa. Ha MUKpPOBOJIBTMETpPE BEpPX-
HIOI0 TPaHWYHYIO YacTOTy C IMOMOIIBI0 MmoBopoTHOro peryistopa «E\lller H2
(punbTp I'm)» ycranoButsh Ha «OEE (BBIKJI)» u BeIOpaTh Arianma3zoH u3amMepeHuit 10

200 MkB Ha mOCTOSTHHOM TOKE.

Puc. 1: I3mepurenbHas ycTaHOBKa

6. IOPAOK BBIIIOJIHEHUSA PABOTBI

Ipumevanus:

Cobnronath MaKCUMaJIbHYIO TOKOBYIO HAarpy3ky Osoka nutanust A0 20 A. Tepmo-
AIEKTPUUYECKUE HATIPSAKEHUS B TOUKAX U3MEPEHUS MOTYT OTPAHUYHUTh TOYHOCTD U3-
MepeHusi. OTHOCUTENBHOE PACCTOSTHUE MEXY COCEJHUMU TOYKAMU H3MEpPEHUs
paBHO dp+1-dn =4 oM, T.e.

dn+1-dn =K - 4 cm.

3aBMCHUMOCTD OT PACCTOSIHMS:

- OTPETrYJIUPOBaTh OJOK MUTAHUA TaK, YTOOBI Yepe3 TEIUIONPOBOASAIIUN CTEPKEHD
npotekan Tok I, paBHblii mpuMepHo 10 A. CuuTarh mokazaHue ¢ MyJIbTUMETPA U

3aIIiCarThb.



4

- 00ecreyuTh KOHTAKT BTOpOM Touku u3mepeHus (N = 2) ¢ u3MepuTeIbHbIM HAKO-
HEYHUKOM, KOTOPBIN MOJKIIIOUEH K Pa3beMy 3a3€MJICHUSI MUKPOBOJIBTMETPA.

- MOCJIeI0BATENLHO MPUKACATHCS BTOPHIM U3MEPUTEIHLHBIM HAKOHEYHUKOM K TOY-
KaM U3MEPEHUSI CO BTOPOM MO JBEHAANATYI0, CUMTATh 3HaueHUs1 Hanpsbkenust U ¢

MUKpPOBOJBTMETpA U 3aHeCTH B Tabnuiry 1.

3aBHCHMOCTD OT CHJIbI TOKA:

- TIOBBIIIATH CHITY TOKa Ha Oyioke muTanus oT 1 A o 10 A ¢ miarom 1 A. Cuurarb
MOKa3aHus ¢ MyJbTUMETpa U 3aHecTH B Tabnuiry 2.

- Ha KaXKJIOM 3Tare U3MEPEHUsI U3MEPSThH HANPSHKEHUE MEKTy BTOPOU U IBEHA 1A~
Tol Toukamu uaMepeHus (d = 40 cM) ¢ TOMOIIBIO U3MEPUTEIILHBIX HAKOHEYHUKOB
(cnenuTh 3a MOJIIPHOCTHIO), CYUTHIBATH MMOKA3aHUSI C MUKPOBOJIBTMETPA U 3aHOCUTH

pe3yabTathl B Tabmuity 2.

7. OBPABOTKA PE3YJIbTATOB U3MEPEHUI

Ta6. 1: Pe3ynbTaTsl MU3MEpEeHUs HAMPSHKEHUS B 3aBUCUMOCTH OT PACCTOSTHUS
MeXIy Toukamu usmepenus, [ = 9,92 A (menp) wim 9,90 A (amomuHmin).

N D=d,—d> U/ MxB
Mens AmoMuHni

Ta6. 2: PesynbTaTsl H3MepeHHsI HAIIPSHKEHUS B 3aBUCUMOCTH OT CHJIBI TOKa, d =
40 cm.

Menp AnroMuHHAN
/A | U/mMxB |/ A | U /mxB




Oo0paboTka pe3yabTaToB
3aBHCUMOCTD OT PACCTOSIHUA:
- HaHECTH Ha rpauk usmMepeHHsle 3HaueHus Hanpsokenus U (Tab. 1) B 3aBucuMo-
CTH OT paccTossHUA d 17151 aJIFOMMHMEBOIO U MEHOTO TEIIONPOBOISAILIUX CTEPKHEN
(Puc. 3) u npoBecTu npsiMbIe Yepe3 TOYKU U3MEPEHHUSL.
IIpumeuanue:
KoHTakTHbIE HAPSDKEHUST MEXAY U3MEPUTEIbHbIMA HAaKOHEYHUKAMH U METaJllu-
YECKUM CTEPKHEM MOXKHO OIpPEACNIUTh KaK CMEUIEHUE MPSMBIX OTHOCUTEIBHO

TOYKU Hayajia KOOPAUHAT. Y KJIOH MOJYYEHHBIX MPSIMBIX COrJIacHO (2) paBeH
I

(3) a=E.

Tak kak [ 1 A U3BECTHBI, MOKHO paCCUUTATh YJICJIbHYIO AJIEKTPOIPOBOIHOCTD:

9.92ACM e 106
490Mm2 3,53 7107 (Cw)
I 9,92ACM
=—= : =21-10°— (4
@ =42 490Mm2.9,53" 0" “b

CM

3aBHCHUMOCTH OT CHJIBI TOKA:



- u3MepeHHble 3HaueHus Hanpsbkenust U (Tab. 2) B 3aBUCUMOCTH OT CUJIbI TOKa I fis
MEHOTO ¥ alFOMUHUEBOTO TEIJIONPOBOISIINX CTep)KHEW HaHecTH Ha rpaduk (Puc.

4) 1 IPOBECTH MPSIMbIE YEPE3 TOUKU U3MEPEHHUS.

T U/ mxB
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=t

® Al 4 ® Cu
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Puc.3: I'paduk U-d mist meau v amomunus  Puc.4: I'paduk U-1 st meau u

AJIFOMHUHUA

IIpumeuanue:

KoHTakTHBIE HANPSIKEHUSA MEXKIY U3MEPUTEIbHBIMA HAKOHEYHUKAMU U METAJUIN-
YECKUM CTEPKHEM MOXKHO OIPENENIUTh KAK CMEUICHUE NPSMBIX OTHOCHUTEIIBHO
TOYKH HadaJia KOOPAUHAT.

Puc. 4: I'padux U-I niusg Mmenu v alFOMUHHS

VYKJIOH OJTyYEHHBIX MPSMBIX COIVIACHO (2) paBeH

d
6 B=-—.

Tak kak d u A HU3BECTHBI, MOKHO paCCUHUTATh YACIbHYIO 3JICKTPOIIPOBOJHOCTE:



40 cm . . 6 C_M
490MMZ 13,96 =58-10 M (Cu)
_d_ 40 cm 011065
®) o= AB 490MmZ-38,63"5° 21-10°- (AD)

Pe3ynbTaT u3mMepeHus B ciiydae MeId O4€Hb XOPOIIIO COOTBETCTBYET MPUBEICHHOMY
B JINTEpaType 3HaueHuto A1 ynuctor meau 6 =58.10° Cm/M. CpaBHEHHUE pe3yibTaTa
WU3MEPEHUS, MOJYYEHHOTO Il AJIIOMUHMS, C NMPUBEACHHBIM B JIUTEpPAType 3HaUe-
HHEM JJ1s1 9ucToro amoMuaus ¢ = 37-10° Cm/M moka3sIBaeT, YTO UCIIOJIH30BAHHEIN
TEIUIONPOBOISIINI CTEPAKEHb COCTOUT HE U3 YHCTOrO MaTepuala, a u3 alloMUHHE-

BOT'O CI1jiaBa.

8. KOHTPOJIBHBIE BOITPOCBHI

1. Yro Takoe IIOTHOCTh IEKTPUUECKOTO TOKa?

2. Kak MOXHO OoTpesenuTh III0THOCTh Toka? Enunuiia uamepeHusl.

3. Uemy paBHa yzenbHas JEKTPONPOBOAHOCTh? OT KaKUX BEJIMYHMH OHA 3a-
BHUCUT?

4. Yto Takoe yaelbHOE CONMpOTUBIICHHE MPOoBOoAHUKA? OT 4ero OHO 3aBHU-
CUT?

5. 3akon Oma B nuddepeHimaibHoN U HHTErpaibHoi Gopme.



