Tema ypoka

ABneHne 371eKTPOMAarHuTHOU UHAYKIINH.
IIpaBuiio JleHia

3aKOH 3JIEKTPOMAarHuTHOU UWHAYKIIHH.



B1820 r.dpctes obHapyxua AenUcTBue
3JIEKTPUYECKOr0 TOKA Ha MarHUTHYIO CTPENKY

M. ®apageii ¢ 1821 o 1831 ronx npoBOAUN ONbITLI U
IHOJYINJI BJIEKTpI/I‘IeCKI/Iﬁ TOR C IOMOIIBIO MAT'HUTHOI'O ITOJIA.
Emy ynanocs « Ilpespamumo maznemusm 6 3,1eKmpuyuecmeo.

OCHOBOMOSOXHUK Y4eHUs 00
3NEeKTPOMarHUTHOM rnorsie; BBes
MOHATUSA «INIEKTPUYECKOoEe» U
«MarHUTHOE Noney;

BbICKa3an naero cyLecTtBoBaHUS
3NEeKTPOMAarHUTHbLIX BOJIH.




OnbiTel M. Dapajaes

«Ha pepeBsAHHYIO KaTyLIKy Obina
HamMoTaHa MegHas NPOBOJSIOKa,
Mexay ee BUTKaMm  Obina

X HaMoTaHa NpPoBOJIOKa
A U30rIMpoBaHHaA OT NepPBOWU
el § XNoN4aTo6yMaXKHON HUTHIO.
&1 E OaHa 13 3TUX cnupanen bbina
\

coeiMHeHa C rafbBaHOMETPOM,
Aapyras - ¢ 6batapeen.

Mpn 3aMbiKaHMKN ULenu CcTperikKa
ranilbBaHOMeTpa OTKIIOHANAaCb, Npu
pa3MbiKaHUN Lenu TO Xe camoe.
llpu HenpepbI8BHOM e
rMpPoxXo)x0eHUU mokKa 4epe3 OOHy U3
crniupasieu He ydasioCcb ObHapyXumb
OMKJIOHEHUSsI CmpeJsiku
2aJlbeaHoMempa..»

-2

-~




BbiBOA: = i
SreKTPUYECKUI ; ‘
TOK BO3HMKar
TOrAa,

Korga
NPOBOOHUK
OKa3blBancH =)
B 0bracTtu

NEencTBUS

NepeMEHHOro "
MarHUTHOrO




ANeKTPOMarHMTHasaA UHAOYKONS —
(bu3nYecKoe ABJICHUE, 3aKTI0YAI0IIeecHd B
BO3SHUKHOBEHHUH JICKTPUYECKOI0 TOKA B 3AMKHYTOM
NPOBOASIIEM KOHTYpe IPU U3MECHCHUM YHCJIA
JJMHUA MATHUTHOM HHAYKIHUHU , IPOHU3BIBAKIIHAX
MMOBEPXHOCTH, OTPAHUYCHHYIO I TUM KOHTYPOM.
Bo3nuxkarowguu npu smom mok Hazvleaom

UHOYKUUOHHbLIM.




[IpaBuMIO JleHua

» Jly14 onipeziesieHuA HalpaBJIeHU A
MHAYKIIMOHHOTO TOKA B 3aMKHYTOM KOHTYpPE
HCII0JIb3yeTCA IIpaBuiIo JleHna: MHAYKIIMOHHbBIN
TOK MMEET TAKOEe HallpaBJIEHHE, YTO CO3/IaHHbBIU
MM MATrHUTHBIN IIOTOK Yepe3 IOBEPXHOCTD,
OTPAaHUYEHHYIO KOHTYPOM, IIPEIIATCTBYET
N3MEHEHUID MAarHUTHOTO IIOTOKA, BbI3BABIIIETO
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3aKOH 3JIEKTPOMarHUTHOM
MHIOYKLMM

e /1C MHAYKIIMU B 3aMKHYTOM KOHTYP€ paBHa 110

MOJIYJIIO0 CKOPOCTH U3MEHEHUSI MAarHUTHOTO
II0OTOKA Yepe3 MOBEPXHOCTh OTPAHUYEHHYIO

KOHTYPOM.
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[lockoabKy paboTa OpH HOBOPOTE OAHOrO BHTKA pasHa [AD
B paccMaTpHBaeMOM CJy4ae MArHHTHBIH NOTOK NPOHH3LIBAaeT w BHTKOB,
10 pafoTa UpPH NOBOPOTE CONEHOHAA BLIPASHTCHA GopMyJoh

A=1wAD = [w (D —D,) = (WD y—wD,).

Ecan o603HauuTh npou3seaenue @@ uepes P (rped. <ucH»), 10 s
paboTel moayuuM copmyay

A=[(p—¥)), nim A=IAy, (23.1)

Beauwuny b, Xapaxmepusyiowyio ceasb («Cyenaenues) Mazrumuozo
NOMOoKA ¢ SaMKHYMOl yenvio, CKBOsL KOMOPYIO 0K NPOXOOUM, HASHIEAOM
nomoxocyenaeruesm. Ecay MarHnTHER noTok @ NpOHH3LIBAET KaTyIUKY
C YHCJIOM BITKOB W, TO NOTOKOCUEIIEHHe PABHO NPOH3BEACHHIO UHCIa
BHTKOB HA MArHMTHBLIA NOTOK:

p=uwd. (23.2)
(TTokaxiite, yto eaunuuefi norokocuensnenns B CH spasierca selep;



3TOr0 fABJEHHS NOKAa3alo, 4TO 8. 0. €. UHOYKYUU, BOSHUKAIOWAR 6 Ka-

Kod-Aaub0 yenu, npPamo NPONOPYUOHAALHA CKOPOCHIU USMEHEHUA NOMmo-
KOCYENACHUR MASHUMHO20 NOAA ¢ sMOd yenwo.

S aug = — AY/AL (23.6)

OTMeTHM, UTO KOPAa Uenb COCTOHT H3 OJHOrO BHTKA, T. €. ABIAAETCH
NpoCTLIM KOHTYpoM, To dopMyaa (23.6) npuHEHMaeT BHA

6., = —AD/AL, (23.6a)

B stux gopMysnax A7 — Bpems, 3a KOTOPOE NPOHCXOAHT H3MEHEHHE o~
tokocuenyenusi Ha Ay. Ecan Af oueHb Mand, To dopmyast (23.6) Aawor
MrHOBEHHOE 3HauyeHMe 3. A. C, HHAYKuHH. Ecau xe Af Besnko, TO npH
noAcueTe no 3THM GopMyaaM MNOJY4Yaercs CpeaHee 3HadeHHe 3. A. C.
HHAYKUHH.

HaK MHHYC B opMyJax nokasbiBaeT, 4To, KOrla noTOKOCUEN€eHHe
ymeHblaercs (Ay oTpHuUaTeNbHO), 3. A. C. CO3/aeT HHAYKUHOHHBHA TOK,
YBeHUHBAOUHA noToKocuennenue, H Haobopor. Takum ob6pasoM, 3Hak
MHHYC NOKa3hBaeT, YTO B COOTBETCTBMH C 3aKOHOM JleHua 3. A. C.



OnuT NOKa3aJ, uTo KOrja B 3aMKHYTOH nenx Her peppoMarHeTHKOB,
TO COGCTBEHHOE NOTOKOCLUEIJIEHHE STOH UenH H3MEeHseTcsl HmpsMo mpo-
HOPLUMOHAJIBHO CHJe ToKa [/ B Hefi:

Pp=LI. (23.3)

KoadxpuiHeHT nponopuHOHSALHOCTH L OCTaeTcsi NOCTOSHHBIM TC/1b-
KO IPH HEH3MEHHOM KOH(QUrypauuH UPOBOAOB 3aMKHYTOli uLeUH M He-
H3ameHHOH okpyxawouwe# cpene. Kosgpuyuenm L, xapaxmepusyowud
3a8UCUMOCTIL COBCMBEHH020 NOMOKOCYENACHUR SAMKHYmMOU yenu om ee
gopmei u om oKkpymaowed cpedsl, HAsLIBaEMCR UROYKMUBHOCMbIO yenu.
BuBenem enuuny uHayKTHBHOCTH L B CH:

L=y/I=1B6/l A=1 B6/A=1 Om-c=1 I'n.

3a eaunnuy wHAYKTHBHOCTH B CH npunumaoT reunp u (I'n). Fenpu
Ha3biBAIOT HHAYKTHBHOCTb TAKOH lenH, B KOTOPOA BO3HHKAaeT 1OTOKO-
cuensienve B 1 B6 upu Toke B 1 A,




KayecTBe upHMepa OUpPEAeHM HHAYKTHBHOCTb COJEHOMAA L,y

M3 (23.3) umeem
Lcoa-vcoa/,coa"_‘ eoa/lcor
Tak xak @,,, onpenesasierca cootHomenuem (22.15), 10
Leoy=wpcl oy S/l oy = 1. w*S/1. (23.4)

Takum oOpasoM, HHAYKTHBHOCTb COJICHOHAA OLpPeAeNsieTcss Cpeao,
pasMepaMH M YHCJAOM BHTKOB COJICHOMJA.

- ----—-r T W W W . ---“J —— -

BosHuKkHoeHUue 8 SAMKHYMOM npoBOOHUKE SAeKMpPUMECKO20 moKa,
OOYCROBAEHHOE USMEHEHUEM MA2ZHUMHO20 NOAR, HASHIBAIOM SBACHUEM
saexkmpomazrumuol uxdyxyuu. [Nonywenunii TakuM cnoco6oOM TOK Ha-
3MBAIOT HHAYKOHOHHHKM (HAaBEIEHHLIM), @ CO3JAIOWYI0 €ro
3. A, C. HasHBAIOT 3. . C. HHAY K I H H.

CO3ZACT B HEM 3JIEKTPHYeCKYlo CHay F,,, KOTOpasi ypaBHOBECHT CHAY
Jlopenua Fj. Wrak, cveulenne 371eKTPOHOB K KOHUY A npeKpaTHTCS
npu Fyy=Fp. Tlockonvky F,,=Eq=Uq/l, a Fp=Buvq sinc, umeem
Uq/l=Bug sin &, oTKyaa

U=Bul sin .

Tak Kak naupsikesnive Ha NOMIOCAX NPH PAasOMKHYTOA UeOH pPaBHO
3. A C.,- TO 3. A. C. HHAYKUHH, BO3HHKAIOWASA B HPOBOJHHKE LpPH €ro
ABMIKEHHH B MATHHTHOM loJ1e, BEIpa)kaercs (opmyJion

& yay= Bulsina. (23.5)




Haupasnenne WHAYKUHOHHONO TOKAa, BO3HHKAIOIWEr0 B MPiMOJH-
HeHHOM IPOBOAHHKE IPH €ro ABHXEHHH B MAarHHTHOM IOJIe, oupeje-
AA€TC N0 npaBuaAy npaso#t pyku (puc. 23.2): ecau npa-
8YI0 PYKY PACNOAONCUMS 60046 NPOBOOKUKA MAK, WNOOK AUNUU MA2HUM-
HOU unOyKyuu 8xoduau 6 2a00kKs, a omozHymeld 6060l natey noxasst-
6QA HANPABACHUE OBUNERUR NPOBOOHUKA, MO YeMbIPe BHIMARYMBIX NAALYQA
YKaNYm HANpasreHue UHOYKYUOHKO20 MOKQ 68 nPoBOOKUKe.



B TaKOH LENH JO/MKHA BO3HHKATh 3. A. C. MHAYKUWN. Bo3HuxHoseHue
5. 0. C. UHOYKYUU 8 yenu, KOMOpoe Bui36aHO UIMEHEHUEM MAZHUMHO20
NOAR MOKQ, MEKYweeo 8 35moLt MHe Yenu, HA3beam ABACHUEHM CaMOo-
UHOYKKUW, a NOABSIOULYIOCH 3SJEKTPOABIKYILYIO CHAY — 3. A. C.
CaMOHHAYKIHH, N

Fuaenem dopMyNy ANs BbHIYHCJAEHHA 3. A. C. caMouHAyKunu. Taxk
KaK BCAKaA 3, . C. HHAYKUNH MOXeT OuITh Hallfiera no gopmy.te (23.6)
Eyna =—0/AL, a y=LI, 10 & =—A(LI)/Al, orxyaa

.= —LAIIAL. (23.7)

3. 0. C. CaMOURIYKYUL 8 YENU NPAKO NPONOPUUOHAABHA CKOPOCI I L3 Me-
HEHUA CUAbL mOKa 6 smod yenu.



KaHuH uenu. Ecau cpepsee 3HaueHMe 3. A, C. CAMOHHAYKIH fPH STOM
paBHO &', @ N0 WENH 3a BPeMA HapacTaHis TOka B Heit Af npowex

3apaa ¢, To° paboTa no MNpPEOZOJEHHIO 3. A. C. CAMONHAYKUHII paBHa
&.g. Torna
Wnar= — 64

3HaK MHHYC O3HauaeT, YTO 3apsfb! NPH 3TOM ABHXYTCA NPOTHB 3. A. C.
caMOMHAYKUMH. Tak kak &.=—LAl/Al, 10

W, =L (AI/At) g= LAl (g/Af).

[TockonbKy TOK B nenu Bospacraetor 0 o /, nosayvaem, 410 Al=/—0 =
=], a g¢/AlecTb cpeHssa CHja TOKa 32 Bpes ero ﬂaKaC‘ramm. [Tpuusas
CPEeIHIOI0 CHNY TOKa 3a [/2 u nojcraBaas 3Havyenus Al u g/Af B npise-
JIeHHOe Bbillle COOTHOIIEHHEe, HalifieM (POpPMYAY LIS BbIYHCIEHHSA SHep-
'HH MarHHTHOTO NOJIA uenid, B KoTopoit HaeT Tok [:

W, .=LII2=LI2. . (23.8)

IHepeun MASHUMHOZ0 NOAR YENU NPAMO RPONOPUU/HAAGHA Keadparmy
eeaudUnB moxka 6 Hed u 3asucum om ee undyxkmusrocmu L. I1OCKOIBKY
HHAYKTHBHOCTb COJIEHOHZA C CEpAeYHHKOM H3 (eppoMarteTHka ocoleH-
HO BeJiHKa, Oosibluasl MarHHTHas SHEprig novy4yaercs B uemi, coaep-
HKameHd 3SeKTPOMAarHHThH.
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18.28. ABTOMOGH/b ABHXKETCH €O CKOpocThio 120 km/y.
OnpeleauTts pasHocTb NOTEHLHANOB Ha KOHUAX nepeaHed ocH
MalUMHBI, €CH JJIHHA OCH paBHa
| 180 cM, a- BepTHKaJbHAsA COCTaB-

) s JAKIAaA HanpsAKEeHHOCTH MarHur-

} Horo mond 3emau paBHa 40 A/m.
t l, 18.29. IlpsiMonuHeHHHH npo-
| - BOJAHHUK JBHXKETCHA €O CKOPOCTHIO
b L L | 25wmc BoaHOpoaHOM MarHHTHOM
none ¢ uaaykuued 0,0038 Ta nep-
- NEeHAHKYJAAPHO K JIHHHAM MarHur-
Puc. 18.27 HON HHAYKIHH. YeMy paBHa A1u-

Ha NPOBOAHHKA, €C/IH Ha ero KoH-
HaX UMeeTcs pasHoCTb NoreHuuasos 28 mB? :

18.30. Ilpamoaunefinbifi npoBoAHHK AauHON 120 cM aBH-
XEeTCs B OHOPOAHOM MarHHTHOM noJie noa yraom 17° K auHuaM
MarHHTHON HHAYKUMH CcO cKopocTtbio 15 m/c. Onpeaenurb MH-
AVKIHIO MArHMTHOrO MNOJsi, €CJIH B TNPOBOAHHKE CO3Jaercs
9. A. C. HHAYKUMH, paBHas 6,2 MB.

18.31. TlpamonunefiHbifl NPOBOAHHK ANHHON 86 cM ABHXKeT-
cst co cKopocThio 14 M/C B OHOPOAHOM MATHHTHOM IOJI€ C HH-
aykumedi 0,025 Ta. Onpepenuts yron Mexay HHAYKIHeH noas
H CKOpPOCTBIO MNpPOBOAHHKA, €CJH B MNPOBOAHHKE coO3aaercs
9. A. c., paenasn 0,12 B. :
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18.59. Kakas 3. J. ¢. caMOHHAYKUHH BO3HHKHET B KaTyIIKe -MH

C HHAYKTHBHOCTBIO 68 MI'H, ecsin ToK cusioft 3,8 A B Helt yMeHb-
wHutca jJo Hyas 3a 0,012 c?

18.60. Onp'enenu'rb HHAYKTHBHOCTh KaTYIIKH, €cAH NpH
YMeHbIIEHHH CHJH TOKa Ha 2,8 A 3a 62 Mc B KaTyuike nosisas-
erca cpejHas 3. A. C. CaMOHHAYKUHH, paBHas 14 B.

18.61. 3a Kakoe BpeMsi B KaTyllKe C HHAYKTHBHOCTBIO
240 MI'H NPOMCXOAMT HapacTaHHe CHJIBI TOKa OT HWIA 0
11,4 A, ecau npH STOM BO3HHKaeT cpeiHss 9. A. C. CAMOHH-
AYKUHH, pasHas 30 B?

18.62. OnpejennTh MrioBeHHOe 3HaY€HHe 5. 1. C. CAMOHH-
AYKUHH, BOSHHKAIOIHEH B LeNH ¢ HHAYKTHBHOCTBIO 25 MI'H npH
H3MEHEHHH B Hell CHJIbI TOKA MO 3aKoHY i=(3--4f)-1071,

18.63. OnpefennTs HHAYKTHBHOCTL LENH, €CAH NPH H3Me- -
HEHHH CHJAB TOKa no 3akony i=(1-—0,2f) B Hell Bo3HHKaer
3. . C. CaMOMHAYKUHH, pashas 2,0-10°* B.

18.64. Onpejenuts SHEPrui0 MarHWTHOrO noJs xarymxu
cozepxaiedi 120 BUTKOB, €c/iH NpPH CHJe ToKa 7,5 A MarHuT-
Hblfi NOTOK B Heit pasen 2,3 MBG6.

18.65. OnpegenuTh HHAYKTHBHOCTb KATYILIKH, €CJH MNpH
cusie Toka 6,2 A ee maranTHoOe nose o6aanaer suepruei 0,32 Jx.

18.66. Mammnoe, noje KaTylWKH ¢ HHAYKTHBHOCTBIO
95 mMI'n o6nanaer sneprueft 0,19 xx. Yemy paBHa cuaa Toka
B Karyuke?
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}7.65. OnpenesuTh HHAYKTHBHOCTh KaTYIIKH, B KOTOpO#
Bo3HHKaer noroxocuennesre 0,12 B6 npu cuae Toxka 8,6 A.

¥7.66. B rarywke posHEKaer marnutHeH norox 0,015 B6
npm ¢wie ToKa B BHTKAxX 5,00 A. CKONLKO BHTKOB COAEPIKHT
Karylika, eciH ee HHAYKTHBHOCTh paBHa 60 mI'n?

¥7.67. Bo CKONBKO pas. H3MEHHTCH HMIYKTHBHOCTL COJe-
HOmda 0e3 cepjledyHHKa, ecNH YHCJAO BHTKOB B HEeM YBEeJHYHTH
B [Ba pasa 0e3 H3MEeHeHHS JIHHEHHMBX pa3mepoB? Bo CKOJBKO
pas WpiE 3TOM H3MEHHTCA NoToKocuenieHHe? CHsly TOKa CYH-
TaTh NOCTOAHHEON,

¥7.868. OnpenesnTh MarHHTHHIA NOTOK H NOTOKOCHENIeHHe
B coviemou/ie 0Ge3 cepjeyHHKa, CHJa TOKa B KOTOPOM paBHa
6,3 A. Conenonpy umeer 1400 surkoB, aauny 1,6 M B paauyc
4,8 cm. KakoBa HHAYKTHBHOCTb COJICHOHZA?




