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HccienoBanne 3J1eKTPOCTATHYECKOTO TMOJA: MeToaudecKkue
yKa3aHus K jabopatopHoit padore Ne32 o pazaeny “INEeKTpUYECTBO U
maraetusm’/FOro-3am. roc. yH-1; coct.: B.M. Ilaykos, B.B. Cyuurn-
kuH.- Kypck, 2017.- 9 ¢. Ta6a. 1. un.5.- bubnuorp.: c. 9.

N3mararoTcss METOIMYECKHE PEKOMEHIAIIMM II0 BBITOJIHEHHUIO
nabopatopHoii paboTel Ne32, B KOTOpOW H3y4yaeTcs paclpeeicHue
MOTCHITMAJA B DJICKTPUYSCKOM IIOJIE M CTPOSTCS KapTHHBI CHIIOBBIX
JIMHUN 3JIEKTPUYECKOTO MOJIS.

Meroauyeckue yka3aHUs COOTBETCTBYIOT TpeOoBaHusM Dene-
pajbHBIX 00pa30BATEIBHBIX CTAHIAPTOB BBHICIIETO MPO(ECCHOHATBLHOTO
obopazoBanus (PI'OC), DeaepaabHOro KOMIOHEHTA ITMKIa OOIIUX Ma-
TEMAaTUYECKUX U €CTECTBEHHOHAYYHBIX JTUCIMIUIMH, a Takke padboyum
y4eOHBIM IIJIaHaM ¥ padouyuM IporpamMmam Mo Kypcam pasaenoB o0uiei
(GU3MKK BCEX HHXKEHEPHO-TEXHUYECKUX CHEUUabHOCTEH (Hampaslie-
Huil) noaroroBku FO3I'Y.

[IpeaHazHadeHbl 17151 CTYJEHTOB MHKEHEPHO-TEXHUUECKUX CIICIIH-
anbHOCTEHN Beex (hopM oOydeHUsI.

TekcT meyaraeTca B aBTOPCKOU PENAKIINT

[Tonmucano B meyaTh . ®opmar 60x84 1/16.
Yenmea.n. 0,5. Yu.-m3a.a. 0,4. Tupax 200 sx3. 3akas. becrnuartHo.
Oro-3anaaHelil rocyjapcTBEHHBIA YHUBEPCUTET.

305040, r. Kypck, ya. 50 et Oktsi6ps, 94.



JlabopartopHas padora Ne 32
HccaenoBanne 3J1eKTPOCTATUYECKOTO TOJIS

Llenb paboThI:

1. U3yuuTh pacnupenesieHue NOTEHIMANA B 3JEKTPUIECKOM TMOJIE.

2. ITocTpOUTh KAPTUHBI CUIOBBIX JIMHUM AIEKTPUUECKOTO TOJIA.

[TpuOOopbl M NPUHAIEKHOCTU: BOJBTMETP, TadbBaHOMETP, PEO-
CTaT, BAHHA C METAJUIMYECKUMU DIIEKTPOAAMMU.

Kparkas Teopus

Kaxxnmass Touka 3JIEKTpUYECKOTO TOJsi XapaKTepU3yeTCsl Harmpsi-
KEHHOCTHIO M MOTCHIMAIOM (CHUJIOBOM M YHEPTreTHUYECKOM XapaKTepHu-
CTUKaMH). MeX1y HUMH JTOJDKHA CYIIECTBOBATH CBSI3b, KOTOPYIO MOXK-
HO YCTaHOBUTH UCXOJISl U3 CICAYIOUIUX COOOpaKEHUH.

DOnemeHTapHas paboTa, coBeplIaemasi CHUJIAMH DJIEKTPUUECKOTO
TIOJIS TIO TIEPEMETIISHUIO DJIEKTPUIECKOro 3apsiaa Ha paccrosaue dl,

0A=F-dl-cosa=F-dl=qE,-dI.

Pabota copepiiaercs 3a cueT yObIIu (YMEHbBIIEHHUSI) MOTEHIMAb-

HOW YHEPTUMU:

0A=-dW=-q-deg.
CrnenoBaTeabHO, HUMEEM
qE,d{=-qde
Otcrona E = d—(p ,
dl
do

Irac WX&p&KTGpHBYGT 6BICTpOTy U3MCHCHUA IIOTCHIMAJIA B JAaHHOM

HanpaBlieHUH { W Ha3pIBAeTCSA TpajdeHTOM NoTeHnuana; | — mpowus-
BOJIbHO BEIOPAHHOE HAIpaBJICHHE.

B BekropHoit dopme E=-grad ¢. 3Hak "muHyc" 03Ha4aer, 4TO
BEKTOP HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJISI HAMpPaBJEH B CTOPOHY
yObIBaHUS MOTEHIIHUAIA.

[Ipounterpuposas popmyiy dg=-E;dl, monyanm
I%d(p: —I%E,dl ; 91— 92-=E, "I=E-l cosa.
Otkyna

E=(Dl_(02
d



riae d=I-coSa — paccrosiHre Mexay TOUKkaMu 1 u 2 mots.

Puc 1 9KBI/IHOT€HIII/IEUII)HI)IG IMOBCPXHOCTHU

B BexTopHoit hopme BripakeHue (40), MOXKHO MPEICTaBUTh TaK:
g-207, 207, 20y
OX oy 0z
3Has teopemy Octporpajckoro-I'aycca u CBA3b MEXAy Hamps-
JKCHHOCTBIO U ITOTCHUHUAJIOM JJICKTPHUYCCKOI'O I10JIs1, MOKHO 110 U3BCCT-
HOU BEJIMYHUHE ONPCACIIUTD HCU3BCCTHYIO.

[Ipn mepemenieHny 3apsaa B SJIEKTPUYECKOM IOJIE B Hampaslie-

%
HUH, TISPIICHIUKYIIPHOM CHUIOBOM JIMHUK BeKTOpa E
E;=Ecosa =0
IJIe 0. — YToJ MEXKIY HalpaBiICHUEM IEPEMEIICHUS U HalpaBJie-

2 d
HueM BektopaE  Oto o3Hauaer, qTod—(Ip =—Ecosa=0, ¢g=const. O0ne-

AUHAA B J3JICKTPHUYCCKOM IIOJIC TOYKH C OAMHAKOBBIMH IMOTCHHHAJIAMU,
IMOJTYYHUM HCKOTOPLIC ITOBCPXHOCTHU PABHOTO IMOTCHLHAJIA — SKBUIIOTCH-
[MUAJIbHBIC ITOBCPXHOCTHU. IIepes OIHY TOYKY IIOJsI MOXHO IIPOBCCTH

TOJIBKO OJHY SKBHIIOTCHHUAJIBHYIO ITOBCPXHOCTb, KOTOPAA 6yz[eT Iep-

_)
INCHAUKYJIAAPHA CUJIOBOM JIMHUM BCKTOpPA E . ITo Ir'yCTOTC 3KBHUIIOTCHIIU-

AJIBHBIX HOBCpXHOCTCﬁ MOXHO CYIUTb O HAIIPSAKCHHOCTH, ITOTCHIIHUAJIC



(pa3HOCTH MOTEHIUAJIOB) 3JIEKTPUYECKOro Mojsi. OOBIYHO SKBUIIOTEH-

[IAaJIbHBIC TTOBEPXHOCTH MPOBOJAT TaK, YTOOBI MOTEHIHAIBI IBYX CO-

CEIHUX MOBEPXHOCTEH OTIMYAIIMCh HAa OJHY M Ty )K€ BeTu4duHy. B aTOM

Cilydae HaIpsHKEHHOCTh JIEKTPUYECKOTO TMOJIsl, B KaKoH-1100 obnactu,

Oyner oOpaTHO MPOMOPIIMOHATIBLHA PACCTOSHUIO MEXIY SKBUIIOTCHIIU-

ATbHBIMM TTOBepXHOCTsIMU. Ha pucynke la, Hampumep, TPHUBEICHO IPH-
S

MEpHOE pachpenesieHne JIMHUN BeKTopa E M AKBUIIOTEHIIMAJIBHBIX I10-
BEPXHOCTEH 3JICKTPUUECKOTO IO MOJOKHUTEIHHOTO TOYSHHOTO 3apsiaa
(puc. la), aJeKTpUYECKOro MOJIsI JBYX TOUEUHBIX 3apsiaoB (puc. 10),
AIICKTPUYECKOTO TIOJIA JBYX Pa3HOMMEHHO PaBHOMEPHO 3apsKEHHBIX
mI0cKocTel (puc. 1B).

Tax xak A=q(@i-¢,), TO
IIpA NEPEMELICHUM 3apsaa Io
ADKBUIIOTCHI[MAJIBHOM TOBEPX-
HOCTH paboTa HEe COBEpIIAETCS
(4=0). PabGorta coBepaercs
JYIIb TOrAa, KOrja mnepeme-
ICHUE 3apsAaa MPOUCXOIUT C
ONHOM  DKBUIIOTCHUHUAIBHOU
IIOBEPXHOCTH Ha JOpyrywo. B Puc. 2 Bug yctaHOBKH

ITOM CITydae @1#@;, a padora A=q(¢1-¢,)#0.

Onncanme yCTAaHOBKH

OOt BUJ SKCIIEPUMEHTAIBHOM YCTAHOBKHU MPE/ICTABJICH HA PHU-
CyHKE 2. YCTaHOBKa COCTOUT U3 COCYyJa A ¢ TOPU3OHTAIBHBIM ILIOCKUM
JTHOM, TTOKPBITHIM TOHKHUM CJIOEM ILIOXO MPOBOJSIICH KUIKOCTH (B Ha-
IeM CJliydae 3TOM JKHUJIKOCTBIO SIBIISIETCS
oOBIYHAs BOAOMPOBOJAHAS Boja). B xui-
KOCTH PacIoJiaratoT OJuH WIH JIBa MeTall-
audeckux anektpoaa (1) (paznuuHoi
KOH(UTypalyu), K KOTOPbIM MOJBOJIUATCS
HaIpsDKEHUE OT UCTOYHHKA MOCTOSTHHOTO
TOKa (eClii TOMEIIAeTCs OJIWH AJICKTPO/I, Puc. 3 Cxema ycTaHOBKH
TO TMOJIOC UCTOYHUKA 3aMBIKAETCsl Ha KOP-
yC), KOTOPBIN HAXOJIUTCS BHYTPU U3MEPUTEIHLHOTO O10Ka (2).




Kondurypanus MeTauiM4ecKux 3JIEKTPOAO0B 3a1aéTCsl IPEnoaBa-
TEJIEM.

DJleKTprUUecKas cxema M3MEPUTEILHOro OJIoKa IpejCcTaBjcHa Ha
PHUCYHKE 3.

JIst u3ydeHus: pacrpeiesieHUs] MOTEHIIMAIOB MCIIOIb3YeTCs Iy
J1 (30H1T), COEIMHEHHBIN Yepe3 rajJbBaHOMETp ¢ MoTeHImoMeTpoM. Eciu
30H]1 YCTAHOBUTH B TaKyl0 TOUYKY B COCYJI€, YTO PA3HOCTh MOTEHIIUAJIOB
Mexay ToukaMud M u N paBHa pa3HOCTH MOTEHIIMAIOB MEXKIY TOUKAMHU
I u C, To TOK yepe3 rajibBaHOMETP OyAET paBeH HYJIIO, TAK KaK TOUYKHU
M u C HaxoasaTCs OA OJMHAKOBBIM IIOTCHIINAIOM.

IHopsiioK BbINOJIHEHHS J1200PATOPHOH PA0OTHI

1. BkirounTh yCTaHOBKY B ceTh. BHUMaHue! YCTaHOBKA BKJIFOYA-
€TCid B CEeTh IEPEeMEHHOro Toka ¢ HampsbkeHweM 220 B. TymOGmep
«CeTb» TOCTaBUTHL B padoyee TNOJIOKEHUE. BBIKIIOUUTL appeTup
«App.» (puc. 4).

2. PeoctatoM R ycTaHOBUTH ONpENENEHHYIO pa3HOCTh MOTEHIINA-
noB mexay Toukamu M u N (puc. 4). YcraHoBiieHHas: pa3HOCTh MOTEH-
MagoB (PUKCHUPYETCS BOJIBTMETPOM (pHUC. 5) U 3aMUCHIBACTCS B TAOIUILY
1. He u3MeHsisi pa3HOCTh MOTEHIMANOB, nepemeras 30H1 () mo mo-
BEPXHOCTH >KUJIKOCTH, HAUTU TOUYKU PABHOTO MOTEHIMAja (ONPEACIUTh
UX KOOPJAWHATHI). 3HAYEHUSI KOOPAMHAT KaXKI0M U3 YCTAHOBJICHHBIX TO-
yek (mopsjka 7—8) paBHOro moTeHuana (s JaHHOW pa3HOCTH MOTEH-
[[MaJIOB) 3aHECTH B TAOJIUILY.

Puc. 4 Buemnuii Bug appetupa Puc. 5 Bonbst™meTp

3. VI3MeHUB pa3HOCTh MOTEHIHUAIOB (ITOJOKEHUE JBUKKA MOTEH-



UOMETpPA), U MPOJIEIaB BCE B TOM K€ MOPSAKE, HAUTH TOYKU APYroro
PaBHOTO MOTEHIMaAa (ONMPEACIUTh UX KOOPJWHATHI). 3HAYECHUSI KOOP-
OUHAT KaXJOW M3 YCTAHOBJICHHBIX TOYEK (AJi1 JAaHHOM Pa3HOCTH II0-
TEHIIMAJIOB) 3aHECTU B TAOJIMILY.

4. 3amenuTsh 3aekTpos (1) u nmpogenaTh SKCIEPUMEHT IO 1. 2, 3.
KoopauHaTel COOTBETCTBYIOIIMX TOYEK 3aHECTH B TAOJIULIBI.

5. Ha nucre mmmumMmerpoBord Oymaru OTOOpa3suTh KOOPAMHATHI
COOTBETCTBYIOLIUX TOUYEK paBHOro moreHuuana. O0beAMHUB H300pa-
KEHUSA TOYEK, MOJYUYHUTh CJIEbl COOTBETCTBYIOIIMX IKBUIIOTEHIHAIb-
HBIX ITOBEPXHOCTEN.

6. K nosiydeHHbIM 3KBUIOTEHIMAJIBLHBIM MOBEPXHOCTSM IOCTPO-
UTh, JIJIsl U3YYEHHOTO 3JIEKTPUUYECKOTO IMOJIsl, KAPTUHY CUJIOBBIX JIMHUM
BEKTOPA HAMPSIKEHHOCTH JIEKTPUUECKOTO TOJIA.

7. Ilociie BBIMOMHEHUS SKCIIEPUMEHTA BKIIIOUUTH appeTUp, OTKITIO-
YUTh YCTAHOBKY U3 CETH.

Tabmura 1

Dnek- | Ha- Koopaunatel
TpOa | HpsbKe-
HHUC

KoHTpoJsibHbIE BONPOCHI

1. Toueunsle 3apsaapl. 3aKOH COXpaHEHU 3apsAI0B. 3akoH KyroHa.

2. HanpsiK€eHHOCTb 3JIEKTPUYECKOTO OIS, €AUHULIBI U3MEPEHHUS.
Hanpsxk€HHOCTh 3JEKTPUYECKOTro MOJsi TOYeYHOro 3apsana. CHIIOBBIE
nuHud. OJHOPOIHOE JIEKTPUUYECKOE MOJIE.

3. PaboTa 3JeKTpUUECKOro MoJjsi MO MEePEMEILICHUIO dJICKTpUYe-
ckoro 3apsiaa. lloHsiTe moTeHUMAIa AIEKTPUUYECKOrO OIS, €AUHHULIBI
u3mepenus. [[oTeHIanm TOYky 3JIEKTPUYECKOro MOJisg, CO3IaHHOTO TO-
YEYHBIM 3apsiJI0M, CACTEMOU TOUYEUYHBIX 3apsI0B.

4. DKBUMOTEHIMAJIbHBIE MOBEPXHOCTH M UX CBOWCTBA. [Ipumepsl
SKBUMOTEHIUAbHBIX IOBEPXHOCTEM.

5. CBs3p HANPSKEHHOCTHM W MOTEHIHANIA 3JIEKTPOCTATHYECKOIO
noJisi. Hanpsok€HHOCTD 3JIEKTPUYECKOTO MOJI KaK TPAJNEHT MOTEHIINA-
na.
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