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MN3YYEHUE 3AKOHOB INOCJIEAOBATEJIBHOI'O 1
HAPAJUIEJBHOI'O COEAUHEHMUS ITPOBO/HUKOB
Heabp padoTbI: 0O3HAKOMUTHCS C PA3IUYHBIMU METOJAMHU HU3MEPEHUS
CONPOTHUBJIEHUSA, MW3MEPUTh BEIWYUHBI HEU3BECTHBIX COIMPOTHUBIICHH,
MIPOBEPUTH 3aKOHBI IMOCIEIOBATEIPHOTO W TMAPAIUIEIBHOTO COCAUHECHUS
COIPOTUBJICHUI.
IIpuOopbl ¥ NMPUHANJIEKHOCTH: PEOXOPHA, Mara3uH CONPOTUBIICHHUI,
pPE3UCTOPBl C HEHU3BECTHBIM COIPOTHUBJIECHHUEM, TajJlbBAHOMETP, HCTOYHUK
TOKa, KJIFOY, PEOCTAaT.

KPATKAS TEOPUS

B ¢wusuke paznmuyaroT TPOBOJHMKM TIEPBOTO M BTOPOTrO  pojia.
[IpoxoxkaeHne Toka B MPOBOJHUKAX MIEPBOTO POJIa HE CBSI3aHO C U3MEHEHUEM
UX XHUMHYECKOM NPHUPOJBI M 3aMETHBIM II€pEHOCOM BemniectBa. K HuM
OTHOCSTCS BC€ METaJIJIBI.

B 1mpoBomHMkax BTOpOro pojaa TMPOXOXKIAECHHE TOKa CBSI3aHO C
XMMHUYECKUMHU U3MEHEHUSIMU, BEYIIMMHU K BBIJICICHUIO COCTABIISIONIUX ATH
MMPOBOJIHUKM BEHIECTB B MECTaX HUX CONPUKOCHOBEHUS C JIPYyTUMHU
MPOBOJIHMKaMU. PacIuiaBiIe€HHBIE COJIM, PaCTBOPHI COJIEH, KUCIIOT, LIEIOYEn
SABJISIFOTCS TPOBOJHUKAMHU BTOPOTO POJIA.

Ecnmu B OIHOPOIHOM y4acTKe LENH CO34aTh AJNEKTPUYECKOE IMOJIE, TO B
STOM Y4YacTKE€ BO3HUKAeT JJIeKTpudeckuid Tok. Co3maHHOE TIoJie
XapakTepU3yeTcs HanpspKkeHueM U, TIPUIIOKEHHBIM K YYaCTKY LEMH.

B pesynprate ombitoB OM  yCTaHOBWJI, 4YTO IIPU MOCTOSIHHOU
TEMIIEpaType OTHOIIEHWE HamnpsbkeHuss U Ha KOHUAX MPOBOJHUKA K CHUIIE
TOKa I B HEM SBJISIETCS MOCTOSHHOMN BEJIMYMHOM:
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DTy BEIMYMHY HA3bIBAIOT AJEKTPUYECKHM COINPOTUBICHHEM R ydacTka
uenu (mpoBogHKKA). COINIAaCHO AJIEKTPOHHOW TEOpPHUHM, CONPOTUBIICHUE
METAJTMYECKUX MPOBOJIHUKOB AJIEKTPUUECKOMY TOKY BO3SHUKAET BCJIEICTBUE
TOr0, YTO HOCUTEIM TOKA — DBJIEKTPOHBI MPOBOAUMOCTH — IPU CBOEM
JBU>KCHUU UCIIBITHIBAIOT COYJIAPEHUS] C MIOHAMU KPUCTAJUTUYECKON PElIeTKU.
[Ipu 3TOM ABMXKYIIMECS 3JIEKTPOHBI IEPEJAIOT HOHAM YacTh CBOEH HSHEPIUH,
npUOOpPETEHHON MpHU CBOOOAHOM MPOOEre B 3JIEKTPUUYECKOM I0JIe. DHEPTHs,
nepe/laHHasl MOHaM, TIPEBPAIAETCS] B SHEPTHUIO O€CHOPSIIOUYHOTO KOJeOaHuUsI
MOHOB, T. €. BO BHYTPEHHIOI H3HEpruto. Pasznuune B CONPOTUBICHUU
Pa3IMYHBIX METAJIOB OOBSICHSETCS pa3lIMuueM CpPEJHUX CBOOOJIHBIX
npoOeroB 3JEKTPOHOB M KOJUYECTBA CBOOOJHBIX AJIEKTPOHOB B EIUHULIC
o0beMa MeTasia.

Ennnaunnent conporusnenus B cucreme CU sBusiercss om (Om), paBHBIN
CONPOTHUBJIEHUIO TAKOIO IMPOBOAHWKA, B KOTOPOM NpH HampspkeHun 1 B
TeyeT TOoK cuiioil 1 A. Benuumna, oOpaTHas CONPOTUBIICHUIO, HA3BIBAETCS



POBOAUMOCTHIO. EQMHUIIEH MPOBOJMMOCTH SBISIETCS BEIIMYMHA, OOpaTHas
omy, — cumeHC (Cm).

JIns  OMHOPOAHOTO IHMJIWHAPHYECKOTO IPOBOJHHUKA COIPOTHBIICHUE
omnpenensieTcs o popmye:
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rac l - JJIMHA HpOBO,I[HI/IKa; S - IDJI0IIadb HOHCpC‘IHOFO CCUCHUA HpOBO,I[HI/IKa;
p - YI[eJIBHOG COHpOTI/IBHeHI/Ie MaTepHaJIa, n3 KOTOpOI‘O N3IrOTOBJICH
IPOBOJHHK.

UucnoBoe  3HAYEHWE  YIEIbHOTO  CONPOTHUBJIEHUS P  PaBHO
CONPOTHUBJIEHUIO TPOBOAHUKA JUIMHOW 1 M, a MIIOIIAlb MOMEPEYHOTO CEYEHUS
paBHa 1 M°. EfuHHIA y#ENTbHOrO CONMPOTHBICHHS HOCHT HA3BAHHE «OM —
metp» (Omb). Benuuwnna, oOpaTHas yIelIbHOMY  CONPOTHUBIIEHUIO,
Ha3bIBAETCS YJEIbHOW MPOBOJIUMOCTBIO MaTEpUaia:
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Ennanna yaenpHON MPOBOAMMOCTH — «CHMEHC Ha MeTp» (CM/M).

Hamuuue mnpumeceii B METAUIMYECKOM IPOBOJHUKE YBEIMYMBAECT €T0
yAeIpHOE compoTuBiieHWe. B Tex chydasx, rae Tpedyercs wmaioe
COMPOTHUBIICHUE MPOBOJOB, MPUMEHSIIOTCS YUCThIE METAUIbl. MeTauimdecKue
CIUTaBbl IPUMEHSIOTCS JUISI TTOTYYeHUS OOJBIINX 3HAYEHUN COMMPOTUBIICHU.

ConpoTuBiiecHUE TPOBOAHUKOB M3MEHSETCS NpPH HU3MEHCHUH UX
TEMIIEpPaTypHl. [Tpu YBEJIMYEHUUN TEMIIEpaTypPhI COINPOTHUBJICHUE
METAJUIMYECKUX ITPOBOJHUKOB YBEIMYUBACTCA. 3aBUCHUMOCTH YJIEIBHOTO
CONPOTUBJIEHUSI OT TEMIEPATypbl XapaKTEPU3YyETCS  TeMIEpaTypHbIM

KOB(b(I)I/II_II/IeHTOM COIIPOTUBJICHUA O gja"HHOrO BEIecTBa: A = l ﬂ .
p dt
I[J'ISI MHOI'UX IIPOBOAHUKOB (B T. 4. MeTaJ'IJ'IOB) IIpu HEOOJIBIINX
HHTCPBAJIaX TCMIICPATYpPbl 3aBUCHMOCTH YACIIBHOT'O COIIPOTUBJICHUA p oT
TEMIICPATYPhI OIIMCBIBACTCS JIMHEWHBIM 3aKOHOM:

P=py(1+ar),
rae Po — yaensHoe compotusienue mpu 0°C; ¢ — temmneparypa IpOBOIHUKA,
°C; O — cpeaHuil TemiepaTypHbIi KO3(QQGUIHUEHT CONPOTUBIEHUS IS

ONPEAEIEHHOTO UHTEPBAJIA TEMIIEPATYP.

JInsi  TOYHBIX W3MEPEHUN TOJIB3YIOTCSI METOJAMH, CBOJSAIIMMUCS K
CPAaBHEHHUIO H3MEPSIEMOTO COIMPOTHUBJIEHUS CO CTAHIAPTHBIMU (ITAJIOHAMH).
OaHUM U3 HUX SBJISETCS METOJ MOCTa MOCTOSIHHOTO TOKa (MOCTUK YHMTCTOHA).
[IpuHIMNIMaIbHAS CXeMa METO/1a MOCTa ObllIa pAaCCMOTpPEHA BBIIIIE.

MNOPAIOK BBIITIOJIHEHUS PABOTbBI

3aganune 1. H3MepeHue CcONMPOTHBJIEHUSI Pe3UCTOPa ¢ MNMOMOUIbIO

MOCTAa YUTCTOHA.



1. CoOpaTh HIEKTPUUECKYIO IIETh I10
CcXeMe, IIPUBECHHOMN Ha puc. 1.

2. IlocraButs aeuxok C peoxopaa AB
B CpEIHEE MOJIOKECHUE.

3. CbanancupoBaTh MOCT MOA00pPOM
CONPOTUBJICHUN Ry, TaKk YTOOBI MOKa3aHUs
rajbBaHOMETpa  OKa3ajuCh  pPaBHBIMU
Hyt0. 3HadyeHuss R,, L;, L, 3anucath B
TaoiI. 1.
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4. HaiiTy HEU3BECTHOE COMPOTHUBIICHUE TIO (OPMYJIE:
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S. tne Ly u L, — nnuHa mpoBOJOKK peoxopna Ha ydactkax AC u CB

cootBeTcTBeHHO (L1=AC, L,=CB). Pe3ynbTaT 3aHecTu B Ta0I. 2.

6. TloBTOpUTH U3MEpPEHMS yKa3aHHBIE B M. 3, 3 elle /JBa pa3a, CMECTUB
JBUKOK PEOXOP/a BIPABO U BIEBO OT CPEIHETO MOJIOKEHUS.

/. BBIUMCINTB CpEeIHEE 3HAYEHUE N3MEPEHHOTO PE3UCTOPA.

Tabnuya 1
Ng Rm, Ll, L2, R17 El )
Om M M Om OM

8. AHAJOTMYHO U3MEPUTHh COIPOTHUBICHUE BTOPOrO pE3UCTOpa U

3aIIMCAaTh OKOHYATCIIbHBIC PC3YJILTATHI B Ta01. 2.

Tabnuua 2
Ng Rm’ Ll, LZ, RZ’ Ez ’
Om M M Om OM




3aganme 2. IIpoBepka  3aKOoHOB
MapajuieJIbHOT0 COeITUHEHU Pe3UCTOPOB.

1.TTonb3ysacs (dopMynamMu MOCIEIOBATENIBHOTO M MHapajuieIbHOTO
COCIMHEHU, pacCUUTaTh 0OIIIEE COMPOTUBIICHUE PE3UCTOPOB, U3MEPEHHBIX B
3aJaHUuU 2.

2.CpaBHUTh WU3MEpPEHHBbIE 3HayeHust R,,, U R,,, C BBIYUCICHHBIMHU.
Cnoemnate BBIBOJ O BBINOJHIEMOCTH 3aKOHOB IIOCIIEIOBATEIBHOTO U
NapajuIeIbHOTO COETUHEHUN PE3UCTOPOB.

nmocj1eaA0BaTeJIbHOI O H

Tabauya 3.
Ng R}’}’b Ll? L2’ Rnap_aa Rnap bl Rnap_m b
Om M M Om OMm OM
Tabnuya 4
Ng Rm, Ll? L29 R}’IOC_SD Rnoc bl Rnoc_m b
Om M M Om OMm OM
KoHTpoJibHBIC BONIPOCHI
1. O0BsACHUTE TPUHIIAI AEUCTBUS IPOCTEHIIIETO OMMETPA.
2.B  4eM KOHCTPYKTUBHOE OTJHYHME aMIEPMETpa, BOJBTMETPA,
rajJbBaHOMETPa MarHUTOIJIEKTPUUECKON CUCTEMBI?
3. Kakumu MPEUMYILIECTBAMU oOagaer METO/] OIIPEICIICHUS

CONPOTHUBJIEHUS MOCTOM YHUTCTOHA [0 CPABHEHHUIO C METOJIOM aMIIEPMETPa U
BOJIbTMETpA?

4.Tlouemy omuOKa H3MEPEHUN MOCTOM YUTCTOHA MEHBIIE, €CIU
conpoTuBienue Ry u R, OMu3Ku apyr K apyry?

5.1louemy OOJBUIMHCTBO TajJbBAaHOMETPOB HUMEET IIKalIy C HYJEM
nocepeauHe?

6. MO’)XKHO JIH B CXEME MOCTa YHWUTCTOHA NPOU3BOJUTH H3MEPEHMUS,
MTOMEHSIB MECTaMHU T'AJIbBAHOMETP U HICTOYHUK TOKA?

7. HapymiaeTcs JId paBHOBECHME MOCTa YUTCTOHA, €CIH HW3MEHUTH
BEJIMYMHY HANPSAKECHUS HCTOYHUKA TOKA?

8. BbIBECTH yCIIOBUS PaBHOBECUS MOCTa YHUTCTOHA, WCHOJIb3Ys 3aKOHBI
Kupxroda.



