МАГНИТНОЕ ПОЛЕ ТОКА. ИНДУКЦИЯ МАГНИТНОГО ПОЛЯ.
Тип занятия: лекция.
Основные вопросы:
1. Взаимодействие токов. Магнитное поле.
1. Индукция магнитного поля.
1. Сила взаимодействия проводников с током. Закон Ампера.
1. Работа при перемещении проводника с током в магнитном поле. Магнитный поток.
1. Индукция магнитного поля, создаваемая проводниками различной формы.
1. Сила Лоренца. 
Литература:
Мякишев Г.Я., Буховцев Б.Б. «Физика. Учебник для 11 класса общеобразовательной средней школы», 2014.
Домашнее задание:
1. Изучить материал лекции, приведенный ниже.
1. Изучить §1 – 6 учебника. Составить по данным двум источникам конспект.
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MHKPOTOKaMH MoJeKyJ. Bce H3noXKeHHOe BhIlle JaeT NMPaBo YTBEpA=
1ath, YTO JIMHUM MHAYKUHH MOJS MarHMTa 3aMKHYTHI, T. €. Npojoa~
JKaloTcsl BHYTPH HEro TaK ke, Kak M B coneHouze (puc. 22.9).
TTockoNBKY MariiT MMeEeT MOJIOCH, TO MOXKHO 3aKJIOUHTb, YPO OHH
JIOJXKHBI ObITh M y coleHOHAa. JleficTBUTeNIbHO, €C/IM Y COJIEHOHUAA C TO-
KOM OJMH KOHEN TPUTATUBAETCS K CEBEPHOMY MOJIOCY MarHUTa, TO
JApYyTofi KOHel OTTaNKHBAeTCs OT HETo. Y CTAaHOBHB 10 MPABUAY MpPaBoOro
BHUHTA HanpaBJeHHe JUHUIA MHAYKIHH, MOXKHO ONpEejCJHTb MarHUTHLIE

Sy
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Puc. 22.8. Pnc. 22.9.

NOJIIOCH COJIEHOWAA: KAK M Yy MAarHHMTa, JIMHUM WHAYKIHH BHIXOAAT U3
COJIEHOUJA CO CTOPOHLI CEBEPHOTO MOJIOCA M BXOAAT CO CTOPOHBI I0K-
Horo. Tak e onpenensioTcs «MOJIOCHI» Yy KOHTYypa C TOKOM (Y Hero
«MOJTIOCOM»  SIBJISIETCA  [IOBEPXHOCTD,
ofTekaeMass TOKOM).

Ha ocHoBaHHMM  M3J0XE€HHOTO
MOKHO JaTh CJEAYIOILEe Of pefiesIeHUe

i

Puc. 22.10. Puec. 22.11.

NoJII0ca COJIEHOMAA WM KPYroBOTO TOKA: MOBEPXHOCTH, KOTOPYIO TOK
o6TeKaeT NpPOTUB HYAaCOBOH CTPENKH, SIBJSETCA CEBEPHLIM TMOJIOCOM,
a OBEPXHOCTb, 00TEKAeMast TOKOM MO YaCOBOM CTPENke, SIBJIAETCH H0XK-
HbiM mostocoM (puc. 22.10, a, 6). MarHUTHEIE NOJIOCH KaTymKH yKa-
sanbl Ha puc. 22.10, 6. Tlomochl COMEHOMIA yKasaHbl Ha pHc. 22.7.

3ameTHM, uTo KOTa Ha OfMH U TOT e KOHTYDP CMOTPSAT C ABYX Npo-
THBOMOJIOXHEIX CTOPOH, TO A1 ONHOTO HAGJIOfATeNss TOK B KOHTYype
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HIET Mo 4acoBOH CTpeJIKe, a IS APYroro — MPOTHB YACOBOM CTPENIKH.
CnenoBaTesbHO, Y KAXKIOTO KOHTYpa C TOKOM 00SI3aTeIbHO HMEETCA
ABa PasHHIX moJioca. Takum o6pasoM, MasHUMHble NOAXOCEL CYUECMBYIOM
moabk0 napamu. HUKakum nyTeM HEBO3MOXHO MOJYUHTb OJMH Mar-
HHUTHBIR mosioc. Ecay nocTOAHHBEI MAUHUT pas3fioOMUTb, TO MOJYUYHTCH
JiBa MarHUTa ¢ CEBEPHBIM H I0XKHBIM MOJIOCAMH Yy Kaxpaoro (puc. 22.11).

§ 22.7. Cana B3auMOAcficTBHA TApaaseNbHHIX TOKOB. MaruurtHas
NPOHUNAEMOCTb CpeAbl. CHUJBl B3aHMOAEHCTBMS TOKOB M MAUHHTOB B
JanbHedieMm OyAeM HasbBaTb M ATHHUTHH M M. BriacHuMm, uem
onpeensieTrcas cuaa B3auMoneficTBMA ABYX mna-
palJiesbHBIX TOKOB (pHc. 22.12). : 7 2

Ecnu Toku B npoBoguuKax /1 u 1, umelor oguHa-

KOBHIE HampaBieHUs, TO NMPOBOAHUKH NPHUTATHBA-

JOTCSi C PABHBIMH TNO BelHuuHe cuiamu Fp u F,.

Hanuume 5THX cHa oObsicHsiercs TeM, 9to Bro- ey ol
POli POBOJHMK HAXOJAMTCS B MACHUTHOM TIOJIE mep-

BOTO NPOBOJHHKA, KOTOpPOe M cO3jaeT cuay F,. 2
OueBHIHO, uTo cHaa FiB CBOIO ouepelb CO3AAeTCs Puc. 22.12,

MaTHUTHBIM TIOJIEM BTOPOIO HPOBOJAHHKA.

Hamenss cuiy Toka B NPOBOAHMKAX H PACCTOSIHHE @ MEXKAY HUMH,
MOXHO MOKa3aTh Ha OMHITe, 4TO cuya F, JeficTByiomas Ha oTpesoK [
JJIMHHOIO NpoBoJa, NPSAMO NPONOPUMOHANBHA NPOUSBEICHHUIO CHJ TO-
KOB, AJHHe [ M o0paTHO NPONOPUHMOHANBHA PACCTOSHHIO @i

F=K I1,l/a. (22.1)

Hamenas cpeny, B KoTopoH HaxXoAsiTCS MPOBOXHHKH, MOXKHO YCTa-
HOBHUTb, UTO CHna F 34aBUCHT OT OKpyxKaiomeiit cpensl, CaenoBarenbHo,
KO3(pHIHEHT MPONOPLUHOHANBLHOCTH K 3aBHCHT KaK OT BHIGOPA €IHHMUIL
H3MEpPeHHs, TaKk M OT cpeabl. Jlas ympoiulenus psaa GOpPMyJ 3TOT Ko-
appunuent B CH npeactapasior B. Bune K=p./2n, u dpopmyaa (22.1)
NpPUHUMAEeT BHA -

: F=p.lil l/2na. (22.2)

3nech W MO-TIPEXKHEMY ONpeJe/Aercs BHIGOPOM €AHHHL, H3MepeHHs
U cBolicTBamMM Cpejml.

Beauuuny p,, 6bipaxtaowyo 3a8UCUMOCHlb CUAbL 63aumolelicmsus
SACKMPUKECKUX MOK08 Om Cpedol, HA3bIBAION MASHUMHOL NPOHUYAEMO-
cmbio cpedot.

Ins cunel B3aUMONGHCTBHS TOKOB B BaKyyMme dopmyay (22.2)
MOXKHO 3aNucath B BHAE

Fo=ylol]_lzl/2m. (22.3)

37ech W, HasblBaeTcs MATHHUTHON MOCTO S HHOIM, eeBenu-
YUHA ompejensieTcsl BEIGOPOM €AUHHL H3MepeHUs (§ 22.8).

Ecnn nop F u F, noapasymeBaTbh CHJIH B3aUMOXEHACTBUS OJHHX
M TeX Xe TOKOB B Kakoii-nu6o cpene Il B BaKyyMe, TO, pasjeniiB mo-
unenHo (22.2) Ha (22.3), monyunm

FlFy=p../pe=p, (22.9)
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Tle P—OTHOCHTEeNbHAad MAarHHTHAad NpPOHHUI A~
€MOCTDb Cpelhl — OTBJIedeHHOe YHCI0. OMHOCUMEAbHAR MACHUMAAR
NPOHUYACMOCITIL NOKASHIBEM, 60 CKOAbKO pA3 CUAQ B3auUMOOelimeus
moKos 8 dannold cpede Goavuie, wem 8 eaxyyme. ONBITEL NOKAa3anH, YTO
cpeaa MOXeT KaK YCHJIHBaTh B3aHMOJE{iCTBHE TOKOB, TaK M 0cnabnaTh
€ro 1Mo cpaBHeH#I0 ¢ BakyyMoM. [loatomy BeauumHa | MOXer GHITb
Kak Goabiiie, TAK U MeHblIe eAliHHUH. YiicI0Boe 3HaueHHE W Ompese-
JIFI0T ONBITHHIM MyTeM M IpH pacderax GepyT U3 TaGJIMIL

M3 (22.4) caenyer, uto
Re=WNle. (22.5)

§ 22.8. Onpeneaenne amnepa. MaruutHas nocrosHHag. B Mexny-
HapoxHo# cucteMe exunun (CH) dopmyna (22.3) 6e1a ucnonbsoBaHa
IJs onpeneseltus €JMHHUBI CHJbl TOKA — amiiepa. IIpM OAMHAKOBHIX
TOKaX B IPOBOJHHKAX OHA HMeeT -BIij

Fo=pol®l/2na. (22.3a)

M3 (22.3a) crepyer, 4TO ecn¥ NOMECTHTH JBa NMapauleJbHLIX mpO-
BOJHIIKA C PABHEIMU TOKaMH B BaKyyMe Ha ONMpee/icHHOM PacCTOSTHUM a
H 3ajaTh Citly, KOTOpasl IOJMXKHA AefiCTBOBATb Ha eMHUUY IJHHE KaX-
JOro M3 HHX, TO CHJA TOKa B 3THX NPOBOJHHKAX GyJET HUMETb CTPOrO
onpeze/eitHoe 3Hauenue. TakuM o6pasoM k Obl1a ompenesieHa BeJIMYMHA
aMnepa: aMIl e pOM Ha3HBAWOT CHAY TOKA, TEKYIIEro B KAXIOM U3
AByX 6eCKOHEUHO JJIHHHBIX MapaIeIbHBIX TPOBOJXHHKOB, HAXOAAMMXCS
B BaKyyMe Ha PacCTOSHHMM | M Apyr OT Apyra, KOTOpasi BEI3HIBAET CHIY
B 2-10~7 H, nefictBylomylo Ha KaxAblfl METP AJIHHbI NPOBOAHHUKA.

Haiinem Tenepb yMcyIOBOe 3aueie MATHHTHOH® NOCTO 4 H-
Ho #i. W3 (22.3a) Buamo, uto

po=2naFy/I3l.

[ToacraBass cloa 3Ha4YeHHsi, COOTBETCTBYIOIUIE ONpPENENEHHIO aMnepa,
nosyuuM *)
mo==2m-1 M-2-10-7 H/(1 A®.1 M)=4x-10~7 H/Az,

§ 22.9. HeficTene MATHUTHOTO [0Js Ba NPAMOJMHERANBIA . IPOBOAHIK
¢ TokoM. CusioBas XapakTepHCTHKA MarHMTHOrO moas. [TomectuM mox-
BUXHBIHl NPOBOJHMK C TOKOM [ MeXay MOJIOCaMH MOAKOBOOGpas-
HOr0 MarHHTa, KaK NOKa3aHo Ha puc. 22.13.
ITon nefictereM MarHuTHOH cunel Fa (ee Ha-
3biBaloOT Cliiofi AMnepa) 3TOT NPOBOAHMK BTH-
TUBaeTC B TIPCMEKYTOK MeMIy [OJIOCAMH,
[Tpu mepevene HanpabJjenHusa Toka | mpoBOAHHK
JBu¥KeTcs B oGpaTHYIO CTOPOHY.

Puc. 22.13. Banpasaenne cuanl Fp, JeficTBylomed Ha

OpsIMOJMHCHHKEIN NPOBOAHMK C _TOKOM B Mar-
HUTHOM [OJIe, OmpejesieTcd MNpaBHJIOM JxeBOH pYyKH
(puc. 22.14): ecau pacnoaoscumo aesywo pYKy 6004b npogodnuKa max,
4MobbL uempLpe NAAbYD YKA3HIBAAU HAILGBACHUE IMOKA 8 HeM, a AUHUU

*) Enuuunsl po & po B CH Hassisaor réuapn na metp (Tw/m); cu, § 23,1,
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Onnako 4 B O6IEM cjiyuae HeOJHOPOAHOTO MOJISI MOXKHO B3ATh NPOBOJA-
HUK, JJIMHA Kotoporo Al Tak Majia, 4TO HoJie BIOAb HEro 3aMeTHO He
usMensiercsl. Toraa BesqvuuHa B GyneT XapakTepH3oBaTh I0Jie B OINpe-
JeJIeHHON ero Touke:

B=Fy e/l Al (22.68)

Beauwuny B, a8asuouyrocs cuarosoli Xapakmepucmuxol MAzHumnozo
noas 6 0anHol mouxe, HasvibaIOMm macHumMHOL undyxyuel. Maenumnasn
UHOYKYUR 8 KaxKod-aubo mouke noas usmepsemcs cuaol, dedcmsyrowel
Ha eQuHuyy OAUHBL NPOBOOHUKA, DACNOAONCEHHO20 6 IMOL MO4Ke nepnen-
OUKYAAPHO AUHUAM UHOYKYUL, NpU CuAe MOKQ 8 Hem, PasHol eduruye.

3pech chiefyer MMeTh B BHAY, YTo MarHUTHasA MHAYKuMs B aBasercs
BEKTOpOM, HalpaBJieHHe KOTOPOTO ONpeneasieTcs MO MOJIOKEHHIO Mar-
HUTHOH cTpeaKH (QopMyna (22.66) naer Toabko YMCNIOBOE 3HAYeHHe
MaruuTHo#l MHAyKIMH). Bextop B B mo6oii ToYKe MarHHTHOTO MHOJSA
HampasJieH Mo KacaTebHoH K JUHUN MAaTHUTHON MHAYKUMH B 9TOH TOUKe
M B Ty CTODOHY, B KOTOPYIO YKa3hiBaeT CEBEpHHl NOJIOG MarHHTHOR
CTPENIKH. ~

BuBeneM U3 (22.66) epquHuuy MarHHTHOH MHEYKuMH Bj

B=1 H/(1 A-1 v)=1 H/(A-mM)=1 kr/(c?*-A)=1 Tux.

B CU 3a equHuy MarHUTHOM MHAYKIMY npUHUMaeTca Teca a (Ta) —
MarHUTHas HHAYKUHS TaKOro OAHOPOJHOTO MOJs, B KOTOPOM Ha Ipo-
BOJHMK C TOKOM B 1 A, moMemeHHBA NepOEHAHKYJAAPHO K JIMHUAM
MHAYKUHH, aeficTByeT cuaa B 1 H Ha Kaxawilt Merp A1MHEHL
YCnoBUAMCE TPOBOAMTL UYepe3 eAWHHUY IJIOmax¥ MOBEPXHOCTH,
NOMelIEHHON MEepPNeHANKYAAPHO JHHHUAM HHAYKUHH, TaKoe HUX UYHCIO,
KOTOpOe MpONOpPUMOHANBHO 3HAUeHHI0 B B TOM MeCTe, Tie HaxoAauTcs
NOBEPXHOCTb. DTO 03HAYaeT, YTO0 Ha YepTexkaxX JHUHMM HHAYKLUMH pac-
1OoJIATAIOT Yallle TaM, Tae AcHCTBYIOT OOJbliMe MarHUTHBIE CHJIBL
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§ 22.12. PaGora npy nepeMelIeHHH NPOBOXHHUKA C TOKOM B MarHuT-
Hom nose. MarHuTHbI noTok. Tak Kak Ha MPOBOAHMK C TOKOM B Mar-
HUTHOM IoJjie JEHCTBYIOT CHJIB, TO, OYEBHAHO, OpH MNepeMEIEHUH
3TOTO MPOBOJAHMKA GyjeT coBepuiaThcs paGora. BriscHuM, ueM ompene-
JseTcA 3Ta paboTa.

ITprcoenMHUM JBa MeHBIX CTEPXKHS K HCTOUHHMKY SJIEKTPHYECKOH
sueprud (puc. 22.19) v 3aMKHeM HX NOJABHXKHBIM OPOBOJHHKOM [.
Toi,1a 8 menx moiiner Tok /. Co3ganum B OKpYKaloLleM OPOCTPAHCTBE
TEPUeHKS.-JAAPHOE K IJIOCKOCTH _ KOHTYpPA OAHOPOAHOE MAarHMTHOE
nosie ¢ uHaykuuel B (Ha puc. 22.19 nunun HHAYKUHH HAMpaBJieHbl HA
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uHTarTeNs ¥ usobpaxeHsl Toukamu). Ha npoBoauuk / 6yaer neficTBOBaTh
cina Amnepa F 5, ¥ OH HauHeT mepeMemaThesl BOPABO (NOKAXKHTE, UTO
enpaso). Iloxcuuraem paGoTy npu mepeMelneny# NPoBOAHMKA [ HA pace
crosiHue b,

ITockonbKy B paccMaTpHBaeMOM cyiydae HanpaBJeHUs CHABI 11 mepe-
MelleHHA COBNAJAIOT M TakK Kak Fy=Bll, To uMeeM

A=F ,b=BIb.

Ecan nnowamb, oxBaueHHylo 2amkHyToll uembio (pHc. 22.19), npu
Ha4yaJbHOM NOJIOKEHUH MPOROJHUKA / 0603HAuUUTH 4epes S,, a npH ero
KOHEYHOM IMOJIOXKEHUH — uepe3 S, Te AS=S,—S;i ecTb H3MeHeHUE
njolank, OXBAaYeHHOA TOKOM, NpH NepeMellenHH mpoBoiHika /. Ha
puc. 22.19 Buamo, uto AS=/b, nostomy

A=IB AS.
O6osnauus npousseaenne BS uepe2 @ (rpeu. «dus), moayuum
BAS=B(S,—S;)=BS ,—BS;=® ,—®;=AD.

Hrak, paGora npu nepeMeineHHH NPOBOXHUKA C TOKOM B MarHHTHOM
mojie BHIpaXkaercs QopMyJaoi

A=] A®. (22.10)

Buisicuum duanueckuit cmucn Benuunns . TlockonbKy anauenue B
UHCJIEHHO PaBHO KOJNMYECTBY JIMHHMM MHAYKOHH, NPOXOAAIINX Yepes
€IMHHOY Iomwaay S, MepmeHAMKYJAsApHOH K

&y P HUM, TOo @=BS, ectb ofllee YHUCIO JHHHI
X7 mar MHAYKUHHM MarHUTHOTO MOJIS, NPOHH3BIBAIOMIUX

[t e Ry o]
.
»
.
.

. M n:::::::::{xﬂp .

Puc. 22.18. " Puc. 22.19.

rJomazab S, ecad HHAYKUMSA B BO BceX Toykax MOBepXHOCTH S oau-
1;:akoBa. Beauyuny @ OpHHATO HaskBaTh MATHUTHHM 00OTO-
KOM HWIH MOTOKOM BeKTopa B uepes moBepXHOCTb S .

Hrak, npu oHOPONHOM MO/ MArHHTHHIA MOTOK M3MEpsieTcs Npous-

BefienneM B Ha S):
®=BS,. (22.11)

3aMeTuM, UTo MarHnTHH notok @ sABIAETCA CKalspHOM BeMUYMHOZ.
BhiBeneM eaunuvny MarnutHoro motoka B CU:
®=1 Ta-1 m2=1 Ta-m2=1 &kr-m¥/(c?-A)=1 B,
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B CU 3a equnnuy @ npusar BeGep (B6). Bebep — 3to MarnuTHBIH
NOTOK, KOTOpHifi INPOHH3LIBAET INEPNEHAMKYJSAPHYIO JHHHAM HHAYK-
LIMM TIOBEPXHOCTb B 1 M2 IpH MHAYKUUM MarHUTHOTO noJs Ha He#i B 1 Ta,

3ameruM, uto mo dopmyae (22.10) MoxKHO moaCYMTATB paGoTy, CO-
BEpLIAEMYIO NPH MOBOPOTE KOHTYpa C TOKOM B MariuTHOM moje (AD
O3HauyaeT U3MeHeHHe MAarHHUTHOTY MOTOKAa, MPOHH3HIBAIOMIEIO KOHTYP).

§ 22.13. Hnpyxkums MarHMTHOro mnoas, CO3ZaBacMasi B BEHIECTBE
NPOROAHMKAMH C TOKOM pa3auuHoil ¢opmbi. DpaHUy3CKHE YUEHHIE
JK. Buo u @, Capap B 1820 r. mokasand, 4To HHAYKUHS MaTHHTHOTO
noJsi MPAMOJHHEAHOTO TOKa B KakKoH-JHG0 TOYKe NMPSMO HPONOPIHO-
HalbHa cuiie Toka 1 ¥ o6paTHO MPONOPUHMOHANBHA PACCTOSIHHIO I OT
IPOBOAHHKA JI0 3TO# TOukH (puc. 22.20).

JleficTBUTEIBEO, MBI 3HaeM, YTO B l[
MariuTHOM Iojie ¢ HHAyKuueit B Ha
npoBeaHHK aiuHOK [ ¢ TokoM I, mep-

NEHANKYJAAPHBIA  MarHUTHOMY MOJIO, ' I 1A
aeficrByer cuna Fa e ==BIl. Orcio- 7
Aa g,

B=Fp .1l

IMpumeMm 3a Fjy a0, CHAY, € KOTOpO# . '
mose ToOKa [y NEACTBYeT Ha OTPe3oK Pue. 22.20.

JAnHHO#A [ BTOpOro mapaJiesbHOTO INpo-

Bona ¢ TokoM f, (puc. 22.12). Toraa B jonxHO 03HaYaTh WHAYKUMIO
noas' B; mepBoro Toka Ii B TOM MecTe, rae Haxoaurcs BTopo#t Tok /.
Hcnonbsya cootHomenve (22.2) Wit Fa yaxer NOMYUHM

By =F, o/ il =01 131/ 2nall =p ],/25a.

3aMeHHUB a Ha r U OTOPOCHB HHIAEKCHI, NOJNYYUM GOpPMYJy AJIsi BbIUUCIE-
HHf MarHMTHOH MHAYKUHH TNpPAMOJUHEHHOTO TOKa: i

B, =wu.l/2ar. (22.12)

MHAyKUMA MarHHTHOTO MOJiS NPOBORXHHKA C TOKOM MPOM2BOJIBHOM
(GopMH B KaXIOH TOYKe NMPOCTPAHCTBA OMPEISISIETCS TeOMETPUUECKOi
CYMMO# MarHHUTHBHIX NOJefl; CO3/laBaeMbIX OTHENBbHEIMU YYacTKAMH 3TOTO
NPOBOIHKA, H MOxkeT ObITb BhUMC/eHa TeopeTudecku: IlpuseneM mo-
JydeHHBle TaKMM ityTeMm (GOpPMYJBl AJf JBYX BaMHBIX CJIy4aes.

HMunyxuus MarHUTHOTO NoJs B IEHTPe KPYroBoro Toka / Bhipaxkaer-
ca  GopmyJaiol '

B, =n.l/2r, (22.13)

rjae r — paaMyc KpyroBoro TOKa.

MarHnTHass MHAYKUMS ToJsi BHYTPH COJIEHOUNA ¢ TOKOM [, uHCIOM
BHTKOB W@ U JIUHO# /, y KOTOPOTO J/IMHa HAMHOTO GOJIbIIE €r0 AUaMETPa,
BhIpaxkaerc (GopMyJod

Beoa=pe I/l (22.14)
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TlockonbKy mnosie BHYTPH TaKOTo COJIEHOHMAA OJHOPOAHO, MAarHHTHBLIA
NOTOK B COJIEHOMJE MOXKHO BhIpasuth opmyaoi (22.11):

(Dcon=BconS9
rae S — NJONafb MONEPEUHOro CeueHHsl CcOJIEHOMAA. 3ameHuB B,

cooTHomeHueM (22.14), nonyuum ¢opMyay i BHMHCAEHHS MarHMT-
HOTO TNOTOKA COJICHOHZA:

Deon =t (Iw/) S. (22.15)

TpousBenenne /w oObIYHO HA3HBAIOT YHCJAOM aMOep-BHT-
KOB COJEHOMJAa WJM ef0 HaMarHUHuUHMBalome#H €HXOH
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§ 22.18. Cuaa JlopeHua, JpukeHue 3apsaaa g MarHuTHOM nose. Toa-
nauackuit  yuenwii 'I'. A. Jlopenu O06BACHHA CYWECTBOBAHHE CHJIBI
Awmnepa (§ 22.9) TeM, uTo MarHuUTHOe noJie JAefICTBYeT HAa ABHXKYLIHECH
3apsiibl B MPOBOJHHKE ¢ TOKOM. [ToCKO/IbKY 3TH 3apsifibl BHIPBAThCS U3
NPOBOJHHKA He MOTYT, TO O6iiasa CHJa, ASHCTBYIOmIAS HA HUX, OKA3bl-
BaeTCsl NMPUJIOXKEHHOH K HPOBOIHMKY.

Takum ofpasom, cuna Amnepa F  aBasieTcs cymmodt cun, aeficTsyio-
mMUX Ha cBOGOAHBIE 3apsAlBl B NMPOBOJHHKE € TOKOM. D10 NpeAnoioxe-
HHUe JaeT BO3MOXHOCTb HAWTH CUANy F i, AeACTBYIOIYIO HA OJMH JBHXY -
mpiica 3apal B MAarHUTHOM noJjie. Ity Culy Fp NPHHATO HAa3LIBATh
cunofi Jlopenua. Hrak,

Fv’1=FA/N’

rie N — ofiiee 4uCAO CBOGOAHBIX 3apsiioB B NMPOBOAHHUKE G TOKOM.
B Meramnle TakuMu 3apajavu SBJSIOTCS 3JEKTPOHHI, 3apsifi KaXKAOTo
U3 Hux paBeH e. Tak kak Fa=BIl sin o (§ 22.9) u I=vneeS (§ 16.2), 10

Fj=(Bll/N)sina= (Bun,eSIl/N) sin a = (Bun,eV/N) sin a..

Vuutemsas, uto n,V=AN, nonyyuM ¢opMyay X/ .BBIYUCJAECHUS CHJIBI
Jlopenua:
Fp=Buesina, (22.22)

TIe o — yrol Mexjay Bekropamu B u 9.

Hanpasnenue cusbi JIopeHUa HAXOAMTCS @ HOMOLIbIO HpaBHJA Jie-
Boft pyku (§ 22.9). [IpuMeHsit €ro, HYXKHO IOMHHTb, 4YTO €C/IH B Mar-
HYTHOM HOJIE JBHKETCH HMOJIOXHUTENbHbIH 3apsj] €, , TO YEThIpe BLITAHY-
ThIX DANblid AOKHBL OHITh HANpPABJEHb B CTOPOHY €ro JBHXKEHHS,
T. €. B CTOPOHY BEKTOPA ¥, a €CJIH JBUKETCS OTPHUATENbHBLIHA 3apsl e_,
TO BLITSIHYTbIE UEThIPE HAJbLA JOJUKHbI ObITb HALPABJEHH! HPOTHB .

OxasniBaercs, cuaa JlopeHua Bceraa nepuoeHAMKYJSpHA IVIOCKOCTH,
B KOTODO# HAaXOASTCSl BEKTOPH B n . JTO O3HAuaeT, YTO OHA NepHeH-
IMKYJSpHA KaXKJOMY U3 5THX BekTopoB. CrefloBaTenbHo, cusa JIopenya
pabompt He cOGepuiqem, T. €. He MOXKET U3MEHHTb KHHETHYECKO! SHepruu
CBOGOAHBIX 3apsloB, JABIXKYIIMXCS B MaruutTHoM moje. OHa Moxer
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TOJIbKO M3MEHHTb HAampaBJeHHE CKOPOCTH ABMXKEHHS CBOOOIHBIX 3apsi-
JOB, T.e. ABJAETcd UEHTPOCTPEMHTENbHOH CHJOH.

HonycTtuM, 4TO 3apsan g, UMEIOMUHA MacCy m U CKOPOCTb ¥, BJETAET
B OJHOPOJHOE MAarHHTHOE moJle ¢ MHAYKuHeH B Tak, uT0 BEKTOp CKOpO-
CTH ¥ mepueHAukyJaspeH Bektopy B. Toraa F=

= u: ’ ?: ’ II'.
gBuv=muv*/r. A S
B sTOM Ci1yuae sapsia Gyner ABHraThCH MO OKPYX- ’5 r
HocTH (puc. 22.34) ¢ paauycoM *
r=muv/qB (2223 « . /s
(MHMM VHAYKUMM Ha puc. 22.34 HanpapjeHu Puc. 22.34,

Ha YuTaTeNd).

Ecnn HanpaB/ieHue CKOpPOCTH HO OTHOLIEHHMIO K JIMHHAM HMHAYKIHH
COCTaBJISIET yroJ ¢, OTIHuHb oT 90°, To 3apsAx Gyjer ABMraThCS TO
BHHTOBOl TPaeKTOPUM BOKpPYT JIMHHUH MHAyKAMH mons (puc. 22.35),
TaK KaK BEKTOP ¥ MOMKHO Pa3JIOXKHTb Ha COCTABJSIOMIME VUgo U Uy Onna
U3 HUX, OPOJIOJIbHASA Uy, HANPAB/eHa BAOJDb JHHUA MHAYKIHH, @ APy~
ras, 9y — NepOeHAUKYJISPHO K HuUM. [locjefHsAs ompeienser paanyc
BHUTKOB 7, @ NIPOJI0JIbHAsK COCTABJISIOWAs ¥, H3MEHATLCA He OyJeT. Ecam
3apaA NpOHKET OJUH BHTOK 3a BpeMs T, TO BAOJL JJUHUH HHAYKUHH OH
3a 3TO BpeMs nepemMecTHTCs Ha paccrosinue h=uv,, T. HeTpyaHo BuaeTb,
YTO Up, =0 COS O, Uy=0 Sin @, a A ABJISETCA [IAaroM BHHTOBOH JIMHHH,

Puc. 22.35. Puc. 22.36.

Tpy aBHXEHUH 3aPSUKEHHOH YaCTHIBL! B HEOJHOPOAHOM MaiHHMTHOM
noJie He TOJIbKO HAMpABJEHHE, HO H BeJMYMHA CuJbl JIopeua Gyier
HU3MEHSTBCA M TPACKTOPHA JABHXXEHHS YaCTHUEI MOXKET ObITb OYeHb
CJIOZKHOH.

PaccMoTpuM Tenepb cayuyail, KOTAa 3apsiKeHHAS YacTHUA BJETAeT
B CIIJIbHOE MarHUTHOE foJie, Kak Noxas3aHo Ha puc. 22.36. Eciun uacTuua
ABHXKETC B IUIOCKOCTH, MNEPNEHAUKYNSIPHON JIHHMSM HHAYKUHH, TO,
BJIETEB B MarHHTHOE NOJIE€ K OIKCAB AYTY (Paguyc KOFOPOi OnpesiensieTcs
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¢dopmysoit (22.23)), ona BhIeTaeT u3 MaruuTHoro noJss. Ecau uactuua
BJIETaeT B MOJIE MOJK MPOM3BOJILHBLIM YIJOM K JIHHUSM HHAYKUMH, TO,
ApOJIETEB B HOJIE KaKYIO-TO 4acThb BUTKA CHHpaJM, OHAa TOXKe OTOpachHl-
BaeTesl noJjieM. TakuM o6pas3oM, CHJIbHOE MarHUTHOE MoJie OTGpachiBaeT
BJIETAlOUIME B HErO 3apsieHHbiE 4acTHUB! (IOITOMY TaKHue NIOJS Hasbi-
BAlOT MHOTAA MATHHTHB MU 3€pKaJgaMH). 3ameruM, 4YTO
3TO CBOWCTBO MArHUTHOTO HOJIS HCHOABL3YIOT B SIEpHOH (pusuke and
H30JSILHN BHICOKOTEMIEPATYPHOR D/a3Mel. BOKpyr Hee CO3[aioT €H/b-
Hple MAarHUTHBIE TOJIS, KOTOPHIE€ OTOPACHIBAIOT 3apsKeHHBIE YaCTHLbI
O/1asMbl H BHIIOJIHAIOT TaKHM 00pPasoM POJib CBOECGPA3HOTO «COCYZar,
B KOTOPOM YJEp:KHUBaercd n/a3Mma.
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§ 22.1. BaanmopelicTBiHe TOKOB. MBI yXKe paccMOTPeNd B3aHUMOJEii-
CTBHe 3JIEKTPHYEeCKMX 3apsiloB. BHIicHUM Tenepb, B3aUMOAEACTBYIOT
JH MeX]y co0of NpOBOXHMKHM C TOKAMM,

Bo3sbMeM 1Be 0JMHAKOBLIE KATYINKH, CIeNaHHblE U3 METAJJIMYECKHX
NPOBOJIOB, M NMOJBECHM TaK, YTOOB! HX MOXHO GbLIO BKJIOYATb B l€MNb,
a MX OCH pacrnojarajuch Ha ogHoft npsaMo#i (puc. 22.1). [IponycTuB no
KaTylmKaM TOKH OJMHAKOBOTO HAmnpaBJIeHHsl, MBI OGHAPYKHM, 49TO Ka-
TYWKH npursarusaorest (puc. 22.1, a). Ecau xe cosparh B Karymkax

Puc. 22.1,

TOKH TPOTHBONOJIOXKHOTO HAnpapJieHHs, TO OHM GyAyT OTTAJKHBATBCA
“(puc. 22.1, 6). Takoe B3aUMOJEHCTBHE TONYUAETCH M MEXKIY MPAMOJH-
HefIHLIMM TPOBOJAHHKAMH, PAacnoJIOKeHHbIMH MapasJenbHo.

Urtak, moku 00unaKos020 HanpasieHus npUmAsusaromes, a APpomuso-
noaoxKHo20 — ommaaxusaromes. CnenoBaTesbHO, KOTAa MPOBOJAHHKU
C TOKaMH HAXOAATCA HA HEKOTOPOM PACCTOSHMM IPYT OT APYTa, MEXAY
HHMH CYINECTBYeT B3auMOJAeHCTBHE, KOTOPOe HeNb3sl OOBACHHTb HAMH-
YHEM 3JIEKTPUUECKOTO MOJA MeXAY HHMH, MOCKOJbKY NMPOBOAHHKH MpH
MPOXOXKAEHUH MO HHM TOKA OCTAOTCA NPAKTHUECKH HEATPaJIbHBIMH.
3r10 03HaYaeT, YTO BOKPYT JIOOOT0 MPOBOAHKKA C TOKOM HMEETC KaKoe-
TO_Jpyroe fosie, OTIHYHOE OT 3JIEKTPHYECKOro, MOCKOJNBKY OHO He
JeficCTBYeT Ha HENOABHXHbIE 3aPSAbl, YTO ObLIO NOATBEPXKAEHO ONBITAMH,

§ 22.2, MaruuTHOoe moje Kak O0COGLbift BUA MAaTepuH. - YCJIOBHMCA
Ha3BBATb 10JIE, NOCPEACTBOM KOTOPOTO OCYIIECTBJsSETCH B3auMojedict-
BHe 3JIGKTPHYECKUX TOKOB, PACNOJIOXKEHHBIX HA PACCTOSHMH, M a I-
HUTHBM noJaeM OnBT nokasasn, 410 MazHUMHOE N0AE CO30aemcs
OBUNCYLYUMUCS IACKMPUYECKUMU 30pA0AMU WIIH TIEPEMEHHBIM 3JIEKTPH-
yeckUM noneM (§ 27.5) u Oedicmsyem moavko Ha Jsuxcyuyuecss 3apadbl.
Hrak, uTtoOe 0GHAapyXHUTb MATHUTHOR NOJE B KaKo#i-1u60 o6nacTH Hpo-
CTPAHCTBA, HEOGXOAMMO BHECTH B 3TY 06JACTh NPOBOJAHUK C TOKOM HJH
KaKue-mu6o ApyTHe NBHXKYIIMecs 3apsajabl. Brepsble MarnuTtHOe mnose
BOKPYT NPOBOJHMKOB C TOKaMil ONMBITHbIM NMYyTeM OGHAPYXKHJ JATCKHUM
¢usuk I'. dpcren B 1820 r.

MarnuTHble NOJS Pa3/MHYHEIX TOKOB NPH HANOXKEHUH MOTYT KaK yCH-
AUBaTh, TaK M ocnabasaTh Apyr apyra. IlokaxeM sto Ha ommite. Ecau
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CBA34Th BMECTe JIB€ OJHHAKOBHe KATYIIKH M CO34aTh B HUX TOKH NpOTH-
BOMOJIOXKHOTO HampaBJeHus (puc. 22.2, a cneBa), To uX ofuiee mnose
CTAaHOBHMTCA HACTOJNIbKO clalblM, 4To He OyJeT NMPOHM3BOAUTb 3aMETHOrO
JefiCTBUSL Ha TPETBIO KATYWIKY C TOKOM. OTQ 00bficHAeT, ToYeMy HeT
MA4rHUTHOTO TOJS BOKPYI LIHYpa, CIJIETEHHOrO U3 JBYX MHPOBOIOB C
TOKaMH NPOTUBONOJIOXXHOrO HanpaBieHus. EciM xe B CBA3dHHHIX Ka-
TYIIKaX CO34aTh TOKH OJMHAKOBOTO HampaBJieHHs, TO UX JeilcTBHe Ha
TPETBIO KAaTYIIKY C TOKOM 3aMeTHO ycHaHBaercsa (puc. 22.2, 6) no cpas-
HEHHIO C OMBITOM, ONHCAHHBIM B mpeablayuieM naparpade. Mrak, ycu-
JeHHe MAarHUTHOTO MOJAf MOXHO MOJYYHTb HAaJNOXKEHHWEM MATHUTHBIX

Puc. 22.2.

nosiefi TOKOB OAMHAKOBOTO HANpPAaBJEHHs, a ocaableHHe MoJs — HaJo-
KeHHeM 1oJiedl TOKOB IPOTHBOMNOJIOXHOTO HANPABJEHHS.

Ecau KaTymku nepej HAauasoOM ONBITA PACHOJOXHTB TdK, YTOOH MX
ocH OblIM He HA OJHOM NPSAMOH, TO NPH BKJIOUEHHH B HUX TOKA KATYLIKH
caMH MOBOPAYMBAIOTCA TaK, YTO TOKH B HHUX TEKYT B OJIHOM Harmpas.ie-
HHUH, W 3aTeM NPUTATHUBAIOTCA APYT- K APYry. B pesvabrate MarHutHOe
noje B OKPYXkalOmeM MPOCTPAHCTBE YCHJIMBASTCA.

§ 22.3. Maruuthi. CBOACTBA MATHHTOB JAIOT OCHOBAHHME CYHMTAThb,
YTO BOKPYT HHX CYWIECTBYET MATHHTHOE MoJie, KOTOPoe MMeeT onpeje-
JEHHYI0 HaMpPaBJEHHOCTb. 3JeCh BO3HMKAIOT T4KHME BOMPOCHL.

1) MoXHO niH CUUTATD, YTO NPHPOJA MOJST BOKPYT MATHHTA U BOKPYT
MPOBOAHMKA C TOKOM OJAMHAKOBA, T. €. YTO B OGOMX CJIydasiX MMeeTcs
HMEHHO MarHHMTHOe noJe?

2) Ecnn o6a nonst MarHUTHEIE, TO KaK 3TO COTJIacOBATb C YTBEPKJE-
HHEM, YTO MATHHTHOE MOJI€ MOXET CO3JABATb TOJBKO 3JIEKTPHUECKU#
TOK?

OnbiTht dpcTesa NoKasalH, YTO MATHHTHOE MOJi€ MPOBOJHHKA C TO-
KOM HMeeT TaKyl0 e NpPHPoAy, YTO H MoJie MATHUTA.

Awmnep nan oTBer Ha BTOpo# Bonpoc. CorsacHo Teopuu AMnepa BHY-
TPHU MATHHTOB CYLIECTBYIOT MOJIEKYJISIpHBIE TOKH (MHKDOTOKH), MOAOG-
Hb€ TOKY B 3aMKHYTOH uenH. Kak BHIACHHJIOCH NO3JHee, 5TH TOKH CO3-
JAIOTCA JBUXKEHHEM 3JIEKTPOHOB B aToMaX. DTO O3HauaeT, 4To, BooOuie
roBopsi, BOKPYT MO0 MOJIeKyJb! (aTOMa) AOJIKHO CYIeCTBOBATb Mar-
HuTHOe nosie. Cilel0BaTe/IbHO, BCAKOE BEILECTBO AOJIKHO 00/1alaTh TeMU
HJM MHBIMM MarHHTHBIMH CBOHCTBAaMH, KOTOpPble OMpeAensiorTess ocobeH-
HOCTAIMH JBHXXEHHS 3JIEKTPOHOB B €r0 MOJIEKYJ1aX M B3aHMHBIM Pacrnosio-
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XKEeHUEM MOJIEKYJl, T. €. OCOGEHHOCTAMH BHYTPEHHEIO CTPOCHHSI Be-
IlecTBa.

CambIM HHTepecHLIM BellleCTBOM B 3TOM OTHOIIEHMH OKasasoch »Ke-
Je30, Ero atoMsl HMeIOT IOBOJIBHO CHJBHBIE 1OJsS, H, €CJIH aTOMBI
PacnoJIoXeHs! yNOPAA0YEeHHO, T4K, YTO UX NOJIS B3AHMHO YCHJIHNBAIOTCH,
BOKPYT eJIe3HOr0 Tesa MoJyyaeTcsl MarHUTHoe noje. TakHe Tena sB-
JAIOTCA MATHHUTaMH. [IpH XaoTHUeCKOM PaCTONOKEHHH MOJIEKYJI
B TeJie HX MOJIsA B3aUMHO OCAabJIAIOTCA U MaTHUTHOTO TIoJIS BOKPYT Teaa
HeT. [loMeillas Takoe XXeJe3HOe TeJO B MAarHMTHOe TNoJie, HanpuMep
BHYTpb KaTYHmKH ¢ TOKOM, MOXKHO HAMATHUTHTb TeJiO, TAK KaK €ro Mo-
JIEKYJIH 10Jl BJIHSIHMEM BHELIHerO MOJA PacnoJioxarcs ynopsaodYeHHO,

Teno, H3roToBJeHHQE M3 CNEUUANBHBIX COPTOB CTANH, MPOYHO CO-
XpaHseT CBOI0 HAMATHMYEHHOCTb NOCHe yAaJieHMs H3 BHeIlIHETo noJs,
T.€. CTAHOBHTCA HOCTOSAHHHM MAarHHTOM [loCTOAHHBI
MarHUT NPUTATHBAET K cebe Tena, coiepaimue xene3o. HauGonbued
CHNOH MpPHTSKeHHs: 00/]afaloT KOHHIBI MAarHHTa, KOTOpble Ha3hIBAIOT
MATHUTHHMU MOJIOCaMHU ManeHpKufi MATHUTHK YAJIMHEH-
HOH (OPMBbI, NOMelEHHBIA Ha OCTPHe, HA3HIBAIOT MATHHUTHO M
CTped ko MarauTHas crpesika npH OTCYTCTBHM NOMeX caMa pac-
noJaraercs Tak, 4TO OXMH ee KOHell yKashiBaeT Ha ceBep, a Apyroht —
Ha lor. KOHell cTpesIKH, KOTOpHIH yKa3hIBaeT Ha ceBep, YCJAOBHO Hasbl-
BAIOT CEBEPHBLI M MO JI0OCOM Ho6o3uauator C (uau N), aee npo-
THBOMOJIOXKHHIA KOHEll HasHBAIOT I0 X HBM IO JI0COM H 0603Ha-
yator 10 (um S).

[MocKOMbKY MATHHTHOMY NOJIO B KaXJOW TOYKE MOXHO MPHIHCATDH
ONpeJieIeHHOE HanpaBJer "2 (BCIIOMHHTE KOMIAC), TO YCJAOBHO CYMTAIOT
1noJie B KaxA0# TOYKe HangaBJIEHHEIM TYAa, KYJa yKas3biBaeT CeBEPHBIH
NOJIIOC MATHATHOM CTP&JIKH, Haxonamelica B 3ToH Touke. Ha ocHoBaHKM
OMNLITOB OLIIO YCTAHOBJEHO, UTO OOHOUMEHHbIC NOAOCHL MAZHUMOB OMms
MAaAKUeaomcsa, Q PASHOUMEHHbIE NPUMALUBAIOMCSL.

§ 22.4. Jlunuu maruuTHO# HHAyKuuM. IloHATHE O BHXpEBOM noJe.
Kak u3BecTHO, MAarHUTHas CTpeska, BHeCEHHAss B MarHHTHoe TNOJe,
NnoBOpauMBaeTcsl. 3HAYHT, HA ee KOHLH JEHCTBYIOT MAarHHTHBHE CHJIBI,
obpasylomye napy cuit (puc. 22.3, a). Korxa cTpeska ycTaHOBHTCH
HEMOABHXXHO, 3TH CHJBI 10J-
XHB OBITb HampaBJieHbl 110 7] yg 7
oJHoil mpsAMo#i, BIOAb KOTO- s
poit pacnosoxkeHa crpeaka __ i %
(puc. -22.3, 6) (ob6bsicHMTE,
noueMy). 3To 03HayaeT, 4TO Puc. 22.3,

C NOMOIUbIO MATHUTHLIX CTpe-

JIOK MOJKHO ONpeAeNaTh pac-

NOJIOXKEHUE JIMHHUI, BAOJAb KOTOPHBIX MarHMTHBHIE CHJIB JeACTBYIOT Ha
MarHUTHBIE CTPEJIKH.

MaruuTtHoe noJle Ha cxXeMaxX YCJIOBHO H306paxkaeTcsl MarHHTHBIMI
CHJIOBLIMH JIMHHSIMHM, KOTOpHIE C HEeJaBHEro BpeMeHH CTajl HasbBaTh
NUHUAMH HHAYKUHUU MarHuTHoro nons. Jlunued undyxyuu
MAZHUMHO20 NOAS HASLIBAIOM MAKYO AUHUIO, 8 Kajcdoil mouxe Komopod
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MANCHDKUE  MA2HUMMHbIE CMPEAKU — pacnoiazaiomes no  Kacameio-
HOU.
Ha npakTHKe KapTHHY pPacnosIOoxeHHsl MarHUTHBIX JIMHUH MHAYKIHH
B NJIOCKOCTH JIEFKO NMOJIYYMTb C MOMOUIBIO CTANbHBIX OMMJIOK, TaK.KakK
KaXjasd 9acTHua ONMJIOK, NONAaB B MarHUTHOe MoJjie, HamMarHHYNBAETCA
[ CTAHOBHTCH OYEHb MaJeHbKOl MarHHTHOM CTpesKo#l, KoTopasi pacrno-
naraercs BAOAb JHHMH MHAYKuuM noas. Ha puc., 22.4 nokasan Buj
MarHUTHOrO - NoJifg  MpPSIMOJUHeHHO-
NE ro TOKa B TJOCKOCTH, NepheHiHKy-
JSpHO#l K MPOBOAHUKY, MOJYyUeHHBIH
C TOMOLIBI0 ONMHJOK M HEeCKOJABbKHX
MarHWTHBIX CTpeNoK. JIMHMM HHAYK-
LMY CUHTAIOT HaNpaBJeHHBIMH B Ty
CTOpOHY, B KOTOPYIO YKAasHIBAIOT
CEeBEpHBle TMOJIOCH CTPeJoK, T. €.
N0 4acoBO#l CTpeJIKe, eC/iH CMOTPETh
cBepXy (M0 HampaBJEeHHUIO TOKa).
Yepes KkaxcOyro mouKy npocmpa-
cmea npoxooum moavko 00HA AUKURA
UHOYKYUU, NOSMOMY AUHUL UHOYK-
yuu nuede He nepecexaromcs Opye ¢
Opyeon.
Pue. 22.4. W3 puc. 22.4 BugHo, 4TO AUHUU
UHOYKYUU MA2HUMHO20 NOAS 3aMK-
HYymbe, i, €. HE UMEIOM HU HA4aAQ, HU KOHYQ U 6ce20a 0Xeamsleaion:
npoBOOHUK € MOKOM. DTO OYeHb BaXKHOE CBOHACTBO JMHMA HHRYKUHH
MarHUTHOTO TO0JA. BCNOMHHM, 4TO JMMHUM HanNpSXKEHHOCTH 3JEKTpHYe-
CKOT'O MOJA HMEIOT Hauajlo W KOHel Ha 3JeKTpHUYEeCKHX 3apAaax (uiau
B 6ecKoHeuHOCTH). [Toae, aunuu uHOyKyuu Komopozo 6ce20a 3amKHymel,
HQ3bi6AeMcs 6uxpesoir. B OTIMYNE OT MOTEHHHAJBHOTO NOJSA 3JEKTpHYe-
CKMX 3apsiJIOB, MArHUTHOE MOJIe SIBJASIETCS BHXPEBBLIM.
M3 BCero H3JO0XEHHOTO BBIIE MOXKHO CAEJAaThb BBIBOJ, YTO MA2HUM-
HOE noAe U IAEKMpPUYecKUli MoK 6ce2da cywecmayiom cosmecmto. B npu-
poze HHKOTHa He OblBaeT MarHHTHO-
+ - ro nond Ge3  3JeKTPHUECKOr0 TOKa
: H 3JEKTPHYECKOTO TOKA (3 MarHuT-

s
HOro mnoJs.

c 0
. [ @c" § 22.5. MarHuTHOE nOJE NPSIMO-
K(@‘% /é@/ JMHEHHOTO TOKA, KPYTOBOTO TOKA
. /

H COJAcHOMAA. MarHUTHOe MOJE mpo-

BOJHHKA C TOKOM OMpejessercs CH-

" J0il U HanpaBJeHHEM TOKa, a TaKxe
- + dopmoit 3TOr0 NMPOBOJHMKA.

Pue. 22.5. MaruuTipie nois T p A MO J U-

HeHHBX TpPOBOXHUKOB

C TOKaMH NPOTHBOMOJIOXKHBIX HANpaBJeHHil CXeMaTHUECKH H300paXeHbl

Ha puc. 22.5. Kak BHpHo, 3TH 1n0J15 OTAIMYAIOTCA TOJNBKO HanpaBleHHEM

JAIHME MHAYKUMHM. MarHuTHOe movie ipsiMOJIMHEHHOrO TOKA HMeeT BHj
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KOHUEHTPHUSCKHX OKpYKHOetell, pacnosIoKeHHLIX B MJOCKOCTAX, mep-
NeHAUKYAAPHBIX K MNpoBoiHMKY. HanpaBsenue auHUi HHAYKuMn
MarHHTHOIO NOJAS TOKA ONpCHeNseTcss M PpaBHJAOM NpPaBOTO
BUHTA €cAL NOCMYnAmeavHoe OsuUICeHUe SUHMA NPOUCXOOUm no
HANPARAEHUID MOKQ 8 NPOBOJHLIKE, MO HANPABACHUE BPALECHUS 20406KU
SUHMA NOKA3LIGEN HANPASACHUL AUHUL UHOYKYUU MOSHUMHO020 NOAS.
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Puc. 22.6. . Puc. 22.7.

MarHutHoe oJle K pYroBOT O TOKa NOKa3aHo Ha puc. 22.6.
Hanpassnenne JuHMI HHAYKUHHI MarHMTHOrO MOJS BHAHO MO MOJOXKe-
HHIO MarHUTHOH cTpeakH. OHO onpejedsercs ¢ MOMOULLIO Tpasia
NpaBor® BHHTA.

3aMeTHM, 4TO MpPpaBHJIO NPAaBOTO BHHTA AJA KpY-
TOBOTO.TO K a MOXHO lICIIOJb30BAaTh H NO-APYrOMY: e.au spaujaniv
20006KY BURMA NO HANDPABACHUIO MOKA 8 KOHMYpe, MO nOCMynamenbroe
OBUNCCHUE SUHMAQ YKAXCem HANPABASHUE AUHUD UHOYKLUU 6HYMpHU
Kowmypa.

MarnutHoe nosle COJ e HO U Ja, NpeacTaBifiouero coboii Ka-
TYIIKY ¢ TOKOM, NIOKa2aHo HA pHc. 22.7, rie BHIHO, YTO BHYTPH cose-
HOMzAA JIHHHUM MHIYKUHH NapallejbHbl U orubaioT ero ¢ HapyxKHO#H
ctoponbl. Hanpasnenne JHAIA HHAYKUME MAarHUTHOTG 08 CONEHONAA
MOKHO ONpEASJHTh MO Npasiily NpaBoro BHHTA, KAaK H A1 Kpyro-
BOr0 TOKa.

§ 22.6, CpaeHeHME MATHHTHBIX CBOHCTB COJIEHOMAAQ U MOCTOSTHHOTO
MarHuTa, MarHHTHbBE NOMOCH KOHTYpa ¢ TOKOM, CpaBHHMBas Maruinr-
HO€ TMo;e TOCTOSIHHOTO MOJIOCOBOrO MarHuTa, H300pa:KeHHOTo Ha
puc. 22.8, ¢ MarHHTHHIM NOJIeM COJIeHOHAA, NMOKA3aHHBIM Ha piic, 22.7,
MOKHO BHIETb, YTO 3TH NOJIS 0O BHEHIHEMY BHIY OAMHAKOBH. Paziuuie
MeXJy HUMH HMEETCs TOJNLKO BHYTPH COJIEHOMAA M MarHuTa (pacrnoJio-
JKeHHe JIMHHA HHAYKUMH B Mar{ute BHIETb HEJb37).

MarHuTHBIE CBOWCTBA COJIEHOHJA C TOKOM M OJOCOBOrO MarHiTa
NpaKTHUeCKH OAMHaKoBH, Hanpinep, ecau coneHoHa noiaBecHTh Tak,
uyTOOBl OH MOT BpAauaThCs B FOPH3OHTAMLHON MJIOCKOCTH, TO OH CaM
yCTaHaB/IHBAeTCS B HampapJeHHH ¢ ceBepa Ha Ior, DTo XOpoilo corna-
cyercst ¢ uaee#t AMnepa, cornacko KoTopoii mosie MarHHTa CO3jaeTcs




