EnexrpomarnutHa uHaykuus. 3akoH Ha Papaneii. BuxpoBo ejekTpu4uHo noJsie. Buxposu
TOKOBE

EnexTpomarnuTHa uHAyKIMs. 3akoH Ha Dapaneit

YcraHoBUXME Bpb3KaTa MEXAY €JICKTPUYHOTO M MAarHUTHOTO Mojie M (hakTa, 4e MAarHUTHOTO IOJie ce
Ch3ZaBa OT JBWKEUIM C€ 3apsAiu, Halp. NpU NPOTHYAHE HA TOK IO IMPOBOAHMK. B Hauanoro Ha 19 Bek
aHrmickuAT ¢u3uk M. @apazgell pemma Ja OmMMTa Ja OCHIIECTBH OOpPAaTHOTO SBICHHE — Ja MOIYYH
€JICKTPUYEH TOK OT MarHUTHO nojie. Tol € ImpaBWil pa3jJM4yHU ONUTU C MAarHUTU MU MPOBOJHULM C pa3iInu4Ha

S (popMa H € CTUTrHaJl OO0 Hu3BOJAd, Y€ MArHUTHOTO II0JIC HAMCTHHA MOXCE Ja IIopoau
j CJIICKTPHUYCH TOK B IIPOBOAHHK. B CANH OT CKCIICPUMCHTUTE TOM € JABHXXHUII ITOCTOAHCH
N MAardfuT BbB BBTPECIIHOCTTAa HA HAMOTKA, KbM KOATO € BKJIKOYUCH IaJIBAHOMCTHBP ((1)1/11" 1) n

YCTaHOBWJI, Y€ IIPU JABM)KEHHE Ha MarHUTa, CTPEJKaTa Ha TaJBaHOMETHPA CE OTKJIOHSABA —
CJIEZIOBAaTEIHO B HaMOTKara IpOTHYa TOK (HapeueH uHayunupal). [Ipu aBuxeHue Ha
MarHurTa Hajojy (BKapBaHE Ha MarHuTa B HAMOTKATa) CTpeJKaTa ce OTKJIOHsABAJIA B €1HATa
II0COKa, a MpH JBM)KEHHE Harope (M3KapBaHe Ha MarHuta) — B apyrata. Okaszaio ce, ue
rojeMuHaTa Ha UHAYLUPaHUs TOK 3aBUCU OT CKOPOCTTA Ha JABU)KECHUE
Ha MarHura B HaMOTKaTa — KOJIKOTO IO OBp30 JABMXKUM MAarHura, ‘@}’
dur. 1 TOJIKOBA IIOBEYE C€ OTKIJIOHsBA CTPEJIKaTa Ha TaJBaHOMETHPA, T.C.
TOJIKOBA TO-CWJIEH TOK IPOTHYa Ipe3 HaMoOTKaTa. B npyra cepus ot
onutu Papajeil € 3aKkpenui HeMOABI)KHO MOCTOSIHHUSI MarHUT, a € JABM)KUJI HAMOTKaTa —
MOJIydeHUTe pe3ynTatu Ounu cbiuuTe. CieoBaTeNHO HsAMa 3HAYEHHE AaIM JBHOXKUM
MarHuTa Wiy HaMOTKaTa, ChUIECTBEHO € CaMO OTHOCUTEJIHOTO UM JIBHIKEHUE €HO CIIPSIMO
npyro. @apazneil NOBTOPUI CHIIUTE ONUTH, KATO U3I0I3Ba] BTOPA HAMOTKA, 10 KOSITO Te4e
TOK, BMECTO NOCTOSSHEH Marut (Qur. 2) ¥ OTHOBO MOJYYHJI CBUIMS pPE3yiTaT —
JBUKCHHETO HA HAMOTKHUTE €/IHa CIPSAMO JApyra NPEIU3BUKBA OTKJIOHEHHME HA CTpelKaTa ¢ur. 2
Ha rajBaHomerbpa. Taka TOW Joka3an M XuIoTe3ara Ha AMIEp 3a €KBUBAJIEHTHOCTTA Ha
MarHMTHOTO II0JIE€ Ha MOCTOSIHHM MarHUTH U IIPOBOAHMIIMA C TOK. 3a Ja NpPOBEPHU
7~ Jany JABM)KEHHETO HAa MarHuTa WJIM HAaMOTKaTa € ChIIECTBEHO 3a SBJIIEHUETO, TOU
L MIPOBEJI U Apyra cepusi OT €KCIIEPUMEHTH C JIBE HEMOJBI)KHU HaMOTKHU (¢pur. 3) — B
eaHaTa HaMOTKa mMa BkiatoueHo EJIH, a kpM npyrata € cBbp3aH rajiBaHOMETHPBT.
Oxka3zaio ce, 4e npu BKIKOYBAHE U W3KJIIOYBAHE HA MPEKbCBaya B IIbpBaTa HAMOTKA,
dur. 3 BbB BTOpaTa NpOTHYa TOK, T.€. ABM)KEHHETO Ha HAMOTKHTE HE € HEoO0XOIUMO
yCIOBHE 3a HMHIAyuMpaHe Ha TokK. Karo aHamusumpan pesyataTure OT
eKCIIEpUMEHTUTE, TOW JOCTUTHAJI 10 W3BOJAA, Y€ NpUYMHATA 3a NPOTHYAaHE Ha TOKAa € HHAYIUPAHO B
nposoanuka EJIH &;, BcnencTeue Ha mpoMsaHaTa Ha MarHuTHUSA NoTok @p mpe3 mIomra Ha KOHTYpa:
1) &=-90¢.
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SAsnenuero, npu koero ce unayuupa EJIH BcnencTBue Ha mpomsiHaTa Ha MarHUTHUS ITOTOK C€ Hapu4a
eJleKTpoMarHuTHa uHAYKIus. Biwkaame (1), ye ronemunara Ha uaaynupanoro EJIH 3aBucu camo oT ckopocTTa
Ha IPOMsIHA HA IOTOKA Ha MarHUTHATa UHAYKLIUS Mpe3 JaJieHa IO, T.€. Opos CUJIOBH JIMHUU, KOUTO IIpecuya
MIPOBOJIHUKA 3a €IMHUIIA BpeMe. Ta3u MmpoMsiHa Ha MOTOKa (Oposi CHJIOBM JIMHUM, KOMTO MpPeCcHdYaT IUIOIITA)
MOJK€ JIa C€ OCBUIECTBH IO JIBa HaYMHA (TMPU HEM3MEHHA IUJIOL] Ha KOHTYpa) — MpHU ABUKEHHE Ha U3TOYHHUKA Ha
MarHUTHOTO I0JIe M KOHTYpa €IMH CIPSIMO JIPYT MPH MOCTOSIHHA CTOMHOCT Ha uHAYKIuATa B (pur. 1 u dur. 2)
U MpU MpOMsHA Ha rojieMUHaTa Ha MHAYKLIMATA HAMp. IpU YBEJIMYaBaHE WM HaMalsiBaHe Ha TOKa, KOMTO A
cb3nasa (¢ur. 3) [lomyuenara 3aBucumoct (1) ce Hapuua 3akoH Ha Dapasiell 3a eNeKTpOMarHuTHATA MHYKIINS .
Heka na ananusupame 3HakbT "—" B 3aKkOHa. MarHUTHUAT TOTOK € MPOMOPLHMOHANEH Ha Opos HA MarHUTHUTE
CHJIOBM JIMHUM, KOUTO TIpecHyaT AaJeHa IUIONI, a TO3U Opoil 3aBUCH OT TOJIEMHHATA HA MAarHUTHATa MHIYKIUS
B. Koraro noroxsT @g npe3 miomira ce ypeanyana (Hamp. py BKapBaHe Ha MarHUTa B HaMOTKaTa, gur. 1), ce
yBeJIMYaBa MU MarHUTHaTa MHIYKIUS OKOJIO NMpoBoAHUKA. [[o TO3M HauMH ce HapyllaBa paBHOBECHETO Ha
CHCTEMaTa U TS Ce CTPEMU Jla Ce BbpHE KbM PaBHOBECHOTO CH ChCTOSHUE (HAMp. aKO pa3l’bHEM €Ha MPYKHUHA,
€JIaCTUYHATa CUJia, KOSITO Bb3HUKBA, CE€ CTPEMH J1a BbPHE IIPYKMHATA B HAYaJIHOTO ChCTOSIHUE). B ciydas ToBa
O3HAauaBa HaMaJsiBaHE Ha CUJIATa Ha MoJeTo (rojJeMMHAaTa Ha MarHUTHAaTa MHIAYKLNUA), T.€. MHIYLUPAHUAT TOK,
KOHTO NpOoTHYa B MPOBOJHHKA, € B TaKaBa IIOCOKA, Y€ HETOBOTO MAarHUTHO IOJIE Ja € B MPOTHBOIIOJIOXKHA
[I0COKa Ha BBHIIHOTO. Koraro HamansBame IOTOKa Mpe3 IUIOLITa HAa KOHTypa (M3BaKAaMe MarHura oT
HaMOTKaTa), MarHUTHaTa MHIYKIMS HamajsiBa U TOKBT, KOWTO c€ MHAYIHpA, e ObJe B TakaBa IOCOKA, 4ye
WHAYKIMATA HA HETOBOTO MarHMTHO TOJIE J1a sl yBEJIMWYaBa, T.€. B TOCOKA Ha BBHIHOTO Moje. Taka 3HakbT "—" €
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B CHOTBETCTBHE C YCTAHOBEHOTO OT pyckus ¢uzuk E. JIeH npaBuiio — nocokara Ha MHIYLUPAHUAT B KOHTYpa
TOK € TaKaBa, Y€ Ch3/1aBaHOTO OT HEr0 MarHUTHO I0JIE C€ MPOTUBOIIOCTABS HA U3MEHEHNUETO Ha BBHIIIHOTO TOJIE.

SIBneHHETO eNeKTpOMarHuTHa MHIYKIUS HaMHUpa rojsMo NMpUIOKEHHE B TexHUKaTa. Ha ToBa siBieHue ce
0a3upa JefiCTBUETO Ha FeHepaTOpUTE, UHAYKIIMOHHUTE IEIIH, TpaHc(HOopMaTOpUTE U JIp.

BI/IXPOBO CJICKTPUYHO I1OJIC. BI/IXPOBI/I TOKOBE€

Heka na ce omurame mga HamepuM OOsSICHEHHE Ha SIBICHHETO €JICKTPOMAarHWTHA WHAYKIHS OT (U3NYHA
rieaHa Touka. B ciydamte, mokazanu Ha ¢ur. 1 u ¢ur. 2, MoxkeM a 0OSICHUM BB3HHKBAHETO HA MHIYLHUPAH
TOK upe3 cuinte Ha JIOpEeHI] — KOraTo JBM)KUM MPOBOJIHMKA (HAMOTKATa) CIIPSIMO M3TOYHHKA Ha MarHUTHOTO
10JIe, HAa BCEKH OT €JIEKTPOHUTE B HEro JeiicTBa cuia Ha JIopeHI], KOSTO MMa KOMIIOHEHTa IO AbIDKUHATA Ha
MIPOBOJIHUKA, MTOPAJHN KOETO 3apsIUTe 3allouBaT Ja ce JBIKAT HACOYCHO — MPOTHYA CJICKTPUYCH TOK. TakuBa
pascwekIeHus obade He ca MPUIOKUMH, KOraro MPOBOJHUIUTE ca HemoaBMkHU (¢ur. 3). CrnemoBaTeiHo,
TpsiOBa Ja THPCUM MO-001I0 OOsSCHEHHWE Ha sBJICHUETO. B ciydas, mokazan Ha ¢ur. 3, mMpoBOAHHUIUTE (a
CJICZIOBATEITHO U 3apsIUTE B TSX) Ca HEMOJBIKHU M HE MOKE J1a UM JIelicTBa MarHuTHA cuiia. CliejoBaTesHO Te
TpsiOBa Jia 3aroYHaT Jia ce JIBWXKAT MO/ ICHCTBHE HA EICKTPUYHA CHJIA, T.€. B IPOBOJIHUKA TPSOBA J]a Ce Ch3/1aBa

eJeKTpUUHO Tosie ¢ mHTeH3uteT E. . Mupynupanoro EJIH & TpsbBa ma e cBbp3aHO ¢ paboTaTa Ha TE3H
1

CJIICKTPUYHH CHUJIA Ai (KOI/ITO CC ABsgABAT CTPAaHUYHU CHIIM 3a HaMOTKaTa) 3a IIPCHACAHC Ha 3apsaa II0
IMPOBOAHMKA YPE3 3aBUCUMOCTTA:

q
U, Tb KaTO Te3U EJEKTPUYHU CWIM TpsOBa na JeicTBar MO IsiaTa OBbJDKMHA Ha HaMoOTKara (KOSTO
MpeACTaBIIsiBa 3aTBOPEH KOHTYp L), (2) me npugodue Buaa:
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ToBa paBeHcTBO (3) BCBUIHOCT ompenens LUPKYyJIalusaTa Ha BEKTOpa HAa MHTEH3UTEeTa Ha MHIYLUPAHOTO
enexkTpuuHo nojie E; mo 3arBopenus xontyp L. Bmkmame, ue nmpkynanusra Ha HHAYLIUPAHOTO €JIEKTPUYIHO

[oJIe MO 3aTBOPEH KOHTYp € pa3jinyHa OT Hyjla — CJEJO0BaTelIHO TOBa IOJIE HE € IMOTEHIMAIHO, KaKTO
€JIEKTPOCTAaTUYHOTO, @ € BUXPOBO KATO MAarHUTHOTO moje. CUIOBUTE JUHUU HA MHIYLUPAHOTO €JIEKTPUUYHO
noyie ca 3aTBopeHu JuHuU. CreoBaTenHo, MpU NMpPOMsHATa Ha MAarHUTHOTO MOJ€ B JajgeHa o0JsacT OT
MIPOCTPAHCTBOTO, C€ MHAYLIHUPA BUXPOBO EJIEKTPUYHO MoJie. AKO Ha TOBAa MSICTO MOCTaBUM 3aTBOPEH KOHTYp B
HEro I1I€ MpOTeYe TOK MOJ JCUCTBHE HA BHUXPOBOTO EJIEKTPUYHO TOJIE, T.€ HAJTUYHUETO HA TaKbB KOHTYp HE €
3aIbJDKUTENHO YCIIOBUE 32 Bb3HUKBAHE HA €JIEKTPUYHOTO IOJI€ — TOM HHU CIY>)KM CaMO KaTO MHAMKATOp, Y€ B
Ta3u 00J1aCT € Bb3HUKHAJIO BUXPOBO €JIEKTPUYHO TOJIE.

Kazaxme, uye cwioBUTE JMHUM HAa BHXPOBOTO €JIEKTPUYHO MOJE ca
3aTBOpeHHM JIMHUM. Heka 1a BUAMM Kak ca pasMoJOKEHH TE CIPsIMO
MarHuTHuTe cwioBH nuHuM. llle pasrmegame enuH ONMPOCTEH BapuUaHT Ha
cirydasi, ToKa3aH Ha (pur. 2 — B3eJIM CMe caMo T10 €THa HABUBKA OT HAMOTKHTE
(¢ur. 4). CunoBute TMHUMA HA MAarHUTHOTO TOJe (Ha MarHUTHATa WHIYKIUS

B) ca pasmonoxeHu B paBHHHA, MEPHICHIUKYIsIpHa Ha KoHTYp 1. OT npyra
CTpaHa 3HaeM, Ye 3apsiuTe B eJIEKTPUYHO TOJIe ce ABIMIKAT MJIHU 10 Mocoka Ha /.~
naTeH3ureTa (0>0) wim B nmpoTuBomoiokHaTa mocoka (q<0), HoO BHHArH 1O

- ur. 4
HallpaBIICHUETO Ha BEKTOpa Ha MHTEH3WTeTa (B TO3M ciydai E; ). b

CHCI{OB&TCHHO IIOCOKaTa Ha TOKa (a CJIICAOBATCIIHO U IIOCOKATa Ha ABUXKCHUC HA 3ap;u:u/1Te) B KOHTYD 2 Tpﬂ6Ba v
WJIM 110 ITOCOKa Ha Ei HJIM B IPOTUBOIIOJIO’KHATA — WU B JIBATa ClIydad MHTCH3UTCTHT HaA ITOJIETO Ei Tpﬂ6Ba Ja €

Mo JomuparenHaTa KbM KOHTYp 2 B paBHUHATa Ha KOoHTypa. CTUTHaXMe /10 M3BOJa, Y€ CHUIIOBUTE JTUHUM Ha
I/IHJIYHI/IpaHOTO eHeKTquHO II0JIC Ca B paBHI/IHa, nepneH)mens{pHa Ha MAar"iuTHUTEC CHJIOBU JIMHHUU, T.C.
CUJIOBUTE CUHUH Ha JIBET€ BUXPOBU M0JIETA — €JIEKTPUYHOTO U MATHUTHOTO — Ca B3AMMHO MEPIEHIUKYISIPHHU.

WNuaynupan TOk MOXe /1a Bb3HUKHE HE caMO B JIMHEHHU IPOBOJAHUIIN (KaKBUTO pasriiexaaxma J0cera), a u
B MacCHUBHHU IIPOBOJHUIM C FOJIEMH Pa3MEpU — HaIp. Iapye MeTaa WM METaleH JAeTall Ha MaluHa. Takusa
TOKOBE C€ HapuyaT TOKOBe Ha DyKO WM BUXPOBU TOKOBE. ['0JleMHUHATa UM 3aBUCH OT CHIIPOTHUBIICHHETO R Ha
npoBoaHunuTe U uHAyupanoro EJIH &;:
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C’prOTI/IBHeHI/IeTO Ha TaKMBa MAaCHBHHU HpOBOI{HI/IHI/I € MHOI'O MaJIKO Hopa,un TOJILIMOTO MM CCUCHHC. AKO
MarHuTHHUAT MOTOK Pp ce mpoMeHss MHOTO OBP30, HAIP. aKO MATHUTHOTO ITOJIE CE Ch3aBa OT MIPOMEHJIHB TOK C
rojasamMa 4e€CcroTa, BI/IXpOBI/ITe TOKOBEC MOTraT 10 CTUTHAT A0 MHOI'O I'OJIEMHU CTOﬁHOCTH nu HpOBOI[HI/IK"bT CHUJIHO CC
3arpsiBa. ToBa B HSKOM CIy4ad € IOJIE3HO — M3II0JI3Ba C€ B MHAYKIIMOHHHUTE TEIIM 3a TOIEHE Ha MeTand. B
JApyrd ciiyyad oOade TOBa € BPEJAHO M HE TpsAOBa Ja Ce JIOMyCKa, HAmp. B TPaHCHOPMATOPUTE MU
CIIEKTPOMArHUTHTE MOJKE J1a J0BEJIE 0 3aryba Ha (pepoMarHUTHUTE CBOMCTBA Ha JKEIIA3HATA ChPIEBHHA. B TaX
BMECTO MACHUBHH KCJIIC3HU C'preBI/IHI/I CC HM3IIOJI3BAT JIUCTOBEC OT CHJIMIIHCBA JIaMapI/IHa, I/I30JII/IpaHI/I CIUH OT
APYT € AMEICKTPUK, KOUTO C€ MOCTaBAT MEPICHIAMKYIAPHO Ha MOCOKAaTa HAa MHAyIHpaHus ToK. Taka, 6e3 1a ce
HapyliaBaT ChINECTBCHO (EPOMArHUTHUTE CBOWMCTBA Ha ChpIEBMHATA, OT €JHA CTpaHa Ce YyBelIUYaBa
CIIEKTPUYHOTO CHIIPOTUBJIEHUE, a OT APyra — BUXPOBUTE TOKOBE MOraT Ja MPOTHYAT CaMO B MAaJKH YacTH OT
obema.



