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§1. MarHuTHoe moJie

OnBITHI C IPOBOTHUKAMH, IO KOTOPHIM TEUET TOK, HABEIM MCCIIEI0BaTENEH
Ha MBICIIb, YTO KPOME DJIEKTPUUECKOrO MOJsI CYIIECTBYET emé U TaK Ha3bl-
BaeMoe MazcHumuoe noje. MarHuTHOE T0JIE MOYKHO OOHAPYXKUTH IO €T0 JeH-
CTBHIO Ha IMPOBOJHHUKHA C TOKOM W ABIDKYIIHECs 3apsiasl. HamomamM, 49TO
3JIEKTPUYECKOE TOJIe OOHAPYKUBAETCA 1O €ro JCHCTBUIO HA TOKOAIIUECS U
JBIDKYIIUECS 3aps/bl. XapaKTePUCTHKONH MATHUTHOTO TIOJISI SIBIISIETCS 6eKIMOpP

Mmasnumnou unoykyuu B (BEKTOp MHIYKIIMH MarHUTHOTO 10js1). Bektop B
MOKHO BBECTH IO CHJIOBOMY JEHCTBHIO Ha MPOBOJHUKU C TOKOM WJIM JIBH-
JKYTITECS 3apsIabl OJHIM U3 TPEX CIIOCOOOB!

1) o mefCTBHIO0 MarHUTHOTO TIOJS Ha JBYKYIIIUICS 3apsi;

2) Mo ACHCTBUIO MarHUTHOTO TIOJS Ha MPSIMOJIUHEHHBIA y9acTOK Ipo-
BOJIHUKA C TOKOM;

3) o IeHCTBUIO MAarHUTHOTO TIOJIS HA PAMKY C TOKOM.

ITo »Toii mpuumHE BEKTOp B €CTh CHJIOBAasl XapaKTEepHUCTUKA Tojisl. Beeném
MOHSTHE BeKTOpa B uepe3 neicTBUE MO Ha PaMKY C TOKOM.

[IycTh ecTh JOCTATOYHO MaJieHBKAs IUIOCKAsl paMKa MPOU3BOIBHON (op-
MBI, TIO KOTOPO# mporyckaeTcs TOK (puc. 1). OmbIT moka3pIBaeT, YTo Ha Ta-
KyI0 paMKy, IIOMEIIEHHYI0 BOJHM3M HEKOTOPOM TOYKH MArHUTHOTO IIOJIA, JCH-
CTBYET MOMEHT CHJI, 3aBUCSILUN OT OPUEHTALMU PAMKHA B MATHUTHOM IIOJIE.

3a HampaBieHre BeKTopa B B TOM MecTe (TOYKE), I/Ie paciojioKeHa pam-
Ka, TIPUHUMAETCSl HalpaBJIeHUEe HOpManH (Tiep-
NICHIUKYJIISpa) K IUIOCKOCTH PaMKH MPU TaKOM
IMMOJIOKECHUHU paMKH, KOTrga MOMCHT CHII, I[eﬁCT-
BYIOIINX Ha paMKy, paBeH Hymo. M3 nByx
HOpMaJiel, KOTOpbIe MOYKHO HMPOBECTH K IIIOC-
KOCTH PaMKH, BBIOMpAeTCs Ta, KOTOpask CBS3aHa
C HamnpaBJICHHEM TOKa B PaMKe TIPaBHJIOM Oy- Puc. 1
paBumKa (TpaBoro BUHTA). /{71 pamMku Ha puc. 1
HaIpaBJICHUE TOKA CBS3aHO MPAaBUIIOM OypaBuHKa ¢ HOPMaJIbIO, HAMPaBICHHON
OT YHUTATENS 32 TNIOCKOCTh PUCYHKA. OIBIT MOATBEPIKAAET, YTO ONpPEIETIEHHOE

TaKuM 00pa3oM HallpaBJeHHE BEKTOpa B He 3aBUCHT OT (hOPMBI paMKH.
BeenéMm tenepb MOAysIb BEKTOpa MAarHUTHOM MHAYKLIMU. EcCiM II0CKOCTH

paMKy IapajulelbHa BEKTOpY B, TO Ha paMKy HAeiiCTBYyeT MaKCHMaJbHBIN
MOMEHT cull M |, TPONOPLUUOHANBHBINA TOKY / B pamke H €€ miomaan S
HE3aBUCUMO OT (POPMBI PaMKH:
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M, . =BIS. (1)
Koaddurment npormopiioHadIbHOCTH B Ha3bIBaCTCS MOIYJIEM BEKTOpa

MarHUTHOW WHAYKIMH B TOM TOYKE ITOJS, BOJIM3HM KOTOPOHM pPACIIONIOKEHA
pamKa.

HeszaBucumocTs BBeIEHHOTO BeKTOpa B OT (OpPMBI paMKH TOKa3bIBACT,
9T0 B €CTh XapaKTepPUCTUKAa MAarHUTHOTO TIOJIS U MIPUBEIEHHOE BHIIIIE OIpe-
JICTICHUE [l BEKTOPA MArHUTHOM MH/TYKIIMH KOPPEKTHO.

U3 dopmymsr (1) Bugmo, yto B B cucreme CH wm3mepsercs B

H-Mm H .
=—— EnuHuna mMarHutHoM uHaykuuu B cucreMe CU momyuwna

A-M A-Mm
H
crienuajgbHOe  HaszBaHue — mecia (oboszHavaercs Tiu). Urtak, 1 Tn=1——.
‘M
BeipazuMm eauHUIly MarHuTHOM MHAYKLKW Y€pPE3 OCHOBHBIE €IUHUIIBI CUCTEMbI
Kl - M KT
CH. Tlockombky H=———, 10 Tni= .
c A-c’

HHuorga roBopsT 0 HampaBlICHUH MAarHHT-
HOI'O IOJIS, ITOIPa3yMeBast 101 STUM HalpaB-
JICHUE BEKTOPa MarHUTHOW MHIYKIIUH.

I'paduuecky MarHuTHBIC IO H300pa-
JKAIOT C TIOMOIIBIO JIUHUL MASHUMHOU UHOYK- p I
yuyu (MarHUTHBIX CHIIOBBIX JIMHHH). 9TO BO-
oOpakaeMble JMHUH B IPOCTPAHCTBE, Kaca- /

TCJIBHBIC K KOTOPBIM BO BCCX TOYKaX COBIIa-

JAIOT C HAaNpaBJICHHEM BEKTOpa B B 3THX Puc. 2

TOUYKax. 3a HalpaBJICHUE CHJIOBBIX JIMHHI OepyT HampaBlieHHE BekTopa B.
SIcHO, 9TO CHITOBBIE JTMHUM MAarHUTHOTO TONISA (KaK ¥ 3JEKTPUUYECKOTO) He
MOTYT TMEPECEKATHCS, TaK KaK B MPOTHUBHOM CIyyae B TOYKE NEPECEUCHUS Ha-
MpaBJICHHE BEKTOpa MAarHUTHOW MHAYKIMU OyJIeT HOCUTh HEOIHO3HAYHBINA Xa-
paKkTep, 4TO HE COOTBETCTBYET ACUCTBUTENBHOCTU. OIBIT OKA3BIBAET, UTO CH-
JIOBBIE JIMHAM MAarHUTHOTO TIOJISl 3aMKHYThIE, TO €CTh HET MAarHUTHBIX 3apsijioB,
Ha KOTOPBIX CHJIOBBIE JIMHUM HAYMHAIOTCS WM 3akaHuuBaroTcsa. Ha puc. 2 mns
KPYTOBOI'O BUTKA C TOKOM IOKa3aHa KapTHHA CHJIOBBIX JIMHUMA MArHUTHOTO TI0-
Js1 B IDIOCKOCTU P, NEepPHeHAUKYSIPHOW IUIOCKOCTH BUTKA W MPOXOASILEH
yepes ero auamerp. CTpelku Ha CUIIOBBIX JIMHUAX YKa3bIBAIOT UX HampaBlie-
HUE.

Jns obo3HavueHHsT HAa PUCYHKE MAarHUTHOTO TIOJS, HAIlPaBIEHHOTO 3a

IIJIOCKOCTh PUCYHKA, UCIIOJB3YCETCA KPECTUK B KPYIKKE: Q. HOJ'IC, HaripaB-
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JICHHOC H3-3a IIJIOCKOCTH PHUCYHKa (Ha III/ITaTeJ'Ifl), 0003HAYAIOT TOYKOH B

KpyXKKe: ©O.

Kak >xe momyuuTh, co3marh MarHuTHOe moiyie? OKasbIBaeTCs, YTO HE
TOJILKO ITOCTOSTHHBIC MArHWTHI, HO M TOKH B MPOBOJHUKAX WM JaXKe JBU-
JKYIIHECS 3apsiibl CO3a0T MAarHUTHOE ToJie. DTO M €CTh MCTOYHUKU Mar-
HUTHOTO TOJsI. A Kak OBITh, €CJIM IPUCYTCTBYET OJTHOBPEMEHHO HECKOJIBKO
MCTOYHHKOB TTOJISA?

U3 ombITa cieayeT, 4To JJii MAarHUTHOTO TOJIsl CIIPABE]JIUB IIPUHITUI CY-
MEPIO3UIIUU: 051 KAMCOOU MOUKY NPOCMPAHCMBA 8EKMOP MASHUMHOU UH-
OyKkyuu B pesyrbmupyioweco MAacHUMHO20 NOAs, CO30A8AeM020 HEeCKOJb-
KUMU UCHOYHUKAMU NOJISL, PABEH CYMMe GeKMOPO8 MASHUMHOU UHOYKYUU
noaet, co30A80AeMbIX KAAHCObIM UCTNOYHUKOM 8 OMOETbHOCTHIL

B=>B =B +B,+B, +..

MarHuTHOE TIOJIC Ha3BIBAETCS 0OHOPOOHBLM, €CTH BEKTOPEI B BO BCex
€ro TOYKaxX OJWHAKOBBL B Jpyrux ciydasx 1oje Ha3bIBaeTCS HeOOHOPOO-
HbIM.

Heckonbko ci10B 0 MarHuTHBIX noftocax. [lycTs y mocTossHHOrO Maraura
(HaMaI‘HI/I‘IeHHOI‘O Teﬂa) CHUJIOBBIC JIMHUU MAardiuTHOTI'O ITIOJISI BBIXOISAT U3 HE-
KOTOPOHM YacTH MOBEPXHOCTH MAarHWTa, Pacloyiarasch JAOCTATOYHO T'yCTO B
MecTe BBIXOJd. DTO MECTO Ha3bIBACTCS Ce@epHbiM nomocom Maruuta. To
MECTO y MarHmra, TJle CTYCTHBIIHECS CHJIOBBIE JIMHUM MarHWTHOTO TIOJIA
BXOJISIT B MarHUT, Ha3bIBACTCS FOMCHBIM NOOCOM MarHuTa. CUIIOBBIE JINHUH
MAarduTHOI'O IOJIA BBIXOAAT M3 CEBCPHOI'O IIOJIOCA MarHuTa, UAYT BHE Mar-
HUTA, BXOIAT B FOXKHBIN TIOJIOC MarHWTa M UAYT BHYTPH MarHuTa K €ro ce-
BepHOMY ToJtocy. CeBepHbIi MONMIOC 0003HaYaeTCst OYKBOH N, HOXKHBIA —
OykBoi S .

Ha3BaHus moNIOCOB MMEIOT UCTOPUYECKHE KOPHHU: CEBEPHBIM ITOIFOCOM
Ha3BaH TOT KOHEIl MArHUTHOW CTPEJKH (y KOMITaca), KOTOPBIH TOKa3bIBal Ha
reorpaduyeckuii ceBep.

Bo BHemHeM MarHWTHOM TI0JI€ ITOCTOSTHHBIA MAarHuT B BHJE CTEPXKHA C
MOJIFOCAaMU Ha KOHIaX (MarHWTHAas CTPENKa) CTapaeTcsl PacIOJIOKHTHCA
BJIOJIb TIOJISI TaK, YTOOBI COOCTBEHHOE TOJIe BHYTPH MarHUTa COBIAJIANO TI0
HAIMpaBJICHUIO C BHELIHUM IIOJIEM.

W3 Bcero cka3aHHOT'O MOXKHO C/I€JIaTh BHIBOJI, YTO CEBEPHBIN MarHUTHBII
MTOJTFOC 3eMJTH HaXOJIUTCS BOJM3H I0XKHOTO TeorpadudecKoro moiroca 3em-
JH, a IOKHBI MarHUTHBIA TOMIOC 3€MJIM HAaXOAWTCS B pailOHE CEBEPHOTO
reorpagudeckoro. M 3To neiicTBuTeNpHO TaK!
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§2. 3akon buo — CaBapa — Jlanuiaca

B 1820 rogy dpanmysckue yuénsie XK. buo m ®@. CaBap uccieqoBaim
MarHuTHbBIC TIOJIS, CO3/IaBaeMble B BO3yXe NPSAMOIUHEHHBIM TOKOM, KPYyTO-
BBIM TOKOM, KaTyIIKOH ¢ TOKOM u T. 1. Ha ocHOBaHMHM MHOTOYHCIIEHHBIX
OTIBITOB OHHM TIPHIIUTA K CIIETYIOIIAM BBIBOIAM:

— MarHuTHas WHAYKIHS B IPOU3BOJIBLHOM TOYKE ITOJISI 3aBIUCHUT OT PacIo-
JIOXKEHHSI TOW TOYKH TI0 OTHOIIEHHUIO K TIPOBOJY C TOKOM;

— MarHUTHAasi MHIYKIUS 3aBUCUT OT KOH(GUTYpanuu ((opMbI U pa3MepoB)
MIPOBO/Ia C TOKOM;

— BO BCEX CIIy4asX MOJYJIb BEKTOpa HHIAYKIIMU MArHUTHOTO MOJISI, CO3/1a-
BaE€MOT0 TOHKHM ITPOBOZOM C TOKOM, TTPOMOPIIIOHAIEH CHJIE TOKA.

buo u CaBap mbITaauch MOJYyYUTh OOLIUI 3aKOH, ITO3BOJISIOIIUIN BBIYHC-
JUTh MarHUTHYIO UHAYKIIMIO B KQKIOH TOYKE TIOJIS, CO3/]aBAEMOTO DJICKTPH-
YECKUM TOKOM, TEKYIIIUM B IPOBOJHUKE M000# hopmbl. Ho caenath um 310
HE yJaJloCh, 1 OHM OOPaTHJIUCh K U3BECTHOMY (hPaHI[y3CKOMY MaTeMaTHKY,
dbmsuky u actponomy I1. Jlamnacy. Jlammac yu€n BeKTOPHBIH XapakTep Mar-

HUTHOTO TIOJISI M BBICKA3all BaXKHYIO THIIOTE€3Y O TOM, YTO MHAYKIUS B B
KXKI0H TOYKE MAarHUTHOTO IIOJIS JIFO0O0T0 ITPOBOJHUKA C TOKOM IIPEICTaBIIS-
eT co00il BEKTOPHYI0 CYMMY MHAYKIMH AB, [

MAarHHUTHBIX HOHeﬁ, co3JaBa€MbIX KaXXJIbIM
JIOCTATOYHO MAJbIM YYaCTKOM IPOBOJHHKA

(p;meMeHTOM TOKA): B = ZABI.. OtnwMm Jlamrac
1
MIPEAONIOKIII, YTO TIPU HAIO)KCHUH MarHUT-
HBIX IIOJIEH CIIPaBeIUIMB MPHHLMUI CyNepro-
3UIUH, TO €CTh MPUHIIUI HE3aBUCHUMOTO ACi-
CTBUSI MAarHWTHBIX TIOJIEH, CO37aBaeMbIX HE- C
CKOJIBKMMHU HCTOUHHUKAMHU TOJIEH. P
uc. 3
O600IIMB  pe3yibTaThl  JKCIIEPUMEHTOB
buo u Cagapa, Jlaniac npuién K BIBOAY, YTO MOJYJIb BEKTOPAa MarHUTHOU

MHIYKIMA AB 10Js1, cO34aBaeMoro 3JI€MEHTOM TOKAa B HCCIIEAYEMOil TOUKe
C (puc. 3), nponopLHOHaJIeH cujie ToKa [, AIMHE 3j1eMeHTa Toka A/, cu-
HyCy yrila o MEXIy HalpaBlI€HHEM TOKA U HaIIPAaBIEHHEM Ha HCCIexye-
My10 Touky C 1 00paTHO MPONOPLUOHANIEH KBAAPaTy PacCTOSHUS 7 10 TOY-

ku C. HampasnieH ke BeKTOp AB TepleHANKYISPHO IIOCKOCTH, ITPOXOIs-
11el uepes3 3JEMEHT TOKa U UCCIIelyeMYIo TOUKY, IPUYEM HaIlpaBJIeHUE TOKA B
3JIeMEHTe TOKa W HallpaBiieHHEe MOJs B uccieayemMoi Touke C CBA3aHBI Tpa-
BWJIOM OypaBuMKa: IpH ABIKEHHH OCTPHUsSl OypaBYMKa B HAIPABICHUH TOKa
BpallleHUe PYKOSATKH OypaBUHMKa IMOKa3bIBaeT HampasiieHue mois B Touke C.
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Octpué OypaBuMKa MOMEIIACTCS, SCTECTBEHHO, BOJIM3M 3IeMeHTa Toka. Ha
puc. 3 mone B Touke C HAMPaBICHO 3a IUIOCKOCTh YepTexa M 0003HAUCHO
MO3TOMY KPECTHUKOM.

[puBeném anst cnpaBKH, HO HE JUIS 3allOMUHAHUS, MONy4YeHHYo Jlarma-
coM (hopmyiy, BeIpaxkarolyto saxox buo — Casapa — Jlannaca:

s
r

3nech KOAPPUIMEHT MPONOPIUOHATBHOCTH Kk 3aBUCUT OT BBIOOpA CHUC-
temsl enuanil. B ciucreme CU k=107 ex. CUL

Crenyer 3aMeTHTh, YTO MPABHIO OypaBYMKa TPU YCTAHOBJICHUU CBS3U
MEXKy HAMPaBJICHUEM TOKA U MOJIT MOYXHO MPH-

1
MEHSTh U B OOpaTHOM IMOPSIIKE, TO €CTh BPAIllaTh
OypaBYMK TaK, 4TOObI €10 OCTPUE, TIOMEIIEHHOE B F
HCCIIeTyEMYIO TOUKY, JTBUTAJIOCH TI0 HAITPABIICHUIO ‘éﬁﬂ
4

sin «.

BEKTOpa WHIYKITMM MAarHUTHOTO TOJIS, a KOHEIT
PYKOSTKM JBUTAJICS B HampaBjeHWU Toka. IIpo-
BEphTE 3TO I Clydas, M300pakEHHOTO Ha
puc. 3. Takoi mogxox 0OCOOEHHO YmOOCH IS
BUTKA C TOKOM TMPH HAaXOXKIACHWU HAIPABICHUS MATHUTHOTO TOJIS BHYTPH
BuTKa (puc. 4). To, uro B 3akoHe bro — Capapa — Jlammaca Momys BEKTOpa
HWHIYKIIUA MarHUTHOTO TIOJSI, CO3/1aBaéMOT0 D3JIEMEHTOM TOKAa B HEKOTOPOM
TOYKE, TIPOTIOPIIHOHAJICH CHJIE TOKAa W JUIMHE dJIeMEHTa TOKa, JIETKO 3aIlOM-
HUTb, TaK KaK 3TO CJEIyeT HEMOCPEACTBEHHO M3 MPUHIIUIIA CYTICPIIO3UIIMN Mar-
HUTHBIX TOJIeH. JIeMCTBUTENBHO, YBEIMYMM TOK B 3JIEMEHTE TOKa B JIBa pa3a.
Torma mMoaynbh BEKTOpa MarHUTHOW MHJIYKIIUH TIOJIS, CO3/IaBaEMOr0 B HEKOTO-
PO TOYKE STUM DJIEMEHTOM, YBEIMUYUTCS TOXKE B JBA pa3a, HE M3MCHHUB Ha-
MIPaBJICHUS, TTOCKOJIBKY 3JIEMEHT TOKA C TOKOM 2/ MOXXHO MPEACTaBUTh KaK
JIBa TIOTHO TIPIDKATHIX IPYT K APYTY DJIEMEHTa
TOKa C TOKaMH [ B KaXIOM H IPHUMCHHTH
MIPUHITUIT CYTIEPIIO3UIIMK JIJIs TOJIeH, co3/iaBae-
MBIX 3TUMH ABYMS DJIEMEHTaMH. AHAJIOTHIHBIE
paccyxaeHus OyayT U MPU YBEIHUYCHUU TOKA B
J000e YKCI0 pa3. DTO JIOKa3bIBaET, 4TO MO-
IIyJTb BEKTOpa MAarHUTHOW HMHIYKIUH IPOIOp-
MOHAJICH TOKY. IToxokue paccyKIeHHUSI MOKHO
MIPOBECTH M B OTHOIIICHUH JJIMHBI 3JIEMEHTA TO-
Ka.

CrieqyeT OTMETHTH OJHO TOJIE3HOE CIIEACT-
BHe 13 3akoHa brno — Capapa — Jlamaca. Iloe,
C03/1aBaeMO€ DJIEMEHTOM TOKa B TPOHU3BOJLHOM Puc. 5

Puc.
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Touke A (puc. 3) HAa OocH dJIEMEHTa, PaBHO HYJIO, T. K. ISl 3TOH TOYKH
sina =0. 3TO Jerko 3amoOMHHUTb, €CJIM YYECTh, YTO MPH TOMNBITKE HAWTH Ha-
MIPABJICHHE TOJISl B TOUKE A C TIOMOIIBIO MTPpaBUiia OypaBYMKa MBI CTOJKHEMCS
C HEOMPEACIEHHOCTHIO0 HAIPABJICHHS TIOJIS, YTO YKa3bIBaeT Ha TO, YTO IOJIe B
9TOW TOYKE HE UMEEeT HAINpaBleHHs, TO €CTh OTCYTCTBYET.

ITonpoOyiiTe MpUMEHUTH IPaBIIIO OypaBUYMKa B 3TOM CIIydJae.

IIpumep. PaccMoTpuM moJjie CKOJIb YTOAHO JJUHHOTO MPSIMOJIMHEHMHOIO
mpoBosia ¢ TokoM. [lomb3ysick 3akoHoM bruo — CaBapa — Jlamuiaca, HeTpyIHO
JIOTAIaThCs, YTO CHUIIOBBIC JIMHUM MarHUTHOTO MOJIS OYAYT MPEACTABIATh CO-
0011 OKPYKHOCTH, JIeXKAIIMe B IUIOCKOCTSX, IEPIEHIUKYISIPHBIX OCH TIPOBOJIA.
LleHTpBl OKpYy>KHOCTEH OyAyT Ha OCH IIpPOBOAA. BenmWdunHAa WHIYKIMH TOJIS
JIOJDKHA YOBIBATH C YBEJIMUYCHUEM PACCTOSHHMS JI0 TPOBoIa. Hampasienue cuio-
BBIX JIMHUI OMPEesieTCs 1Mo MpaBuity OypaBurKa, OCTpUE KOTOPOTO B TAHHOM
cllyyae yJ0OHO HAampaBUTh MO TOKy. Ha puc. 5 Tok B mpoBojie HampariicH
MEPIEHANKYIISPHO TDIOCKOCTH YepTeka, 3a IUIOCKOCTh YepTeka W 0003HadYeH
KPECTHKOM.

B kauecTBe caMOCTOSATENHLHOTO YIIPAKHEHHS MTOJIE3HO OOBSACHUTE C TIOMOIIBIO
3akoHa brno — CaBapa — Jlamraca u npaBmiia OypaBurKa XOJ] MATHUTHBIX CH-
JIOBBIX JIMHUW Ha BCEX PUCYHKAX MIKOJIBHOTO yueOHUKA.

3agaua 1. ITo GeCKOHEYHO IMHHOMY MPSMOJIU-
HEWHOMY TOHKOMY mpoBony AKD Tedér Tok
(puc. 6). B Hexoropoi Touke C MHIYKITUS MarHuT- I
HOTO TIOJISA, CO3/IaBaeMOr0 STHM TOKOM, paBHa B. ~ |
Kak u3MeHMTCS MarHuTHas MHAyKuus B Touke C, A Ko90° D
€CIIM TIPOBOJI C STUM TOKOM 3alMET IOJ0KEHHE i
AKD,? |

Pemenne. Kaxnpiii u3 nonyOeCKOHEUHBIX yda- +C
ctkoB AK u KD co3naér B Touke C mojie ¢ WH- |

!
OyKLIueH 5 B, HanpaBneHHOE TyAa e, YTO U TOJe Puc. 6

OT BCEr0 TMPOBOTHUKA AD (TEPHEHIUKYISIPHO TUIOCKOCTH UYepTeka, 3a
IJIOCKOCTh uUepTeka). [loe oT moiry0ecKOHEeYHOTo yda-

crka KD, B Touke C paBHO HyJIO, T. K. Touka C Haxo- [ / / ] / ] |

JUTCs Ha NpojosnkeHuu ydactka KD,. CienoBaTenbHO,

noje B Touke C ot yuactka AKD, Takoe ke, Kak U 1oJie
oT yyactka AK, TO ecThb mocie u3ruda mpoBoja BEKTOP

MarHUTHOM HWHAYKIOWU TI0JISI B TOYKE C cBoero HarpaB-
JICHHUA HE€ U3MCHHUT, HO €ro MoAyJlb YMCHBIIUTCA B JBa +

pasa U CTaHET paBeH %B . Puc. 7
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3apnaua 2. Ha xene3Hbpll cTep)keHb HaMOTaHa KaTyIlIKa M MOJKIIOYEHa K
HMCTOYHUKY TOKa (puc. 7). OmpenenuTe pacroyioKEHHUE IMOJIOCOB ¥ TaKOTO
MarHuTa.

Pemenne. Tok 1Mo BUTKaM KaTyIIKW HAET MO YAaCOBOW CTpEJIKE, €CIU
CMOTpPETh BAOIb CTePkHs cipasa. [1lo mpaBuimy OypaBuuka rmoye BHyTpH Ka-
TYIIKH HaIpaBiieHO BiIeBO. CEBEPHBIN MOMIOC 3JEKTPOMArHUTa PacIioyiokeH
CIieBa, a KOKHBIN — clipaBa.

§3. 3akon Amnepa

3akon Amnepa: Ha IPIMOJIUHEHHBIA OTPE30K IMPOBOJHUKA C TOKOM [ U
IUTMHOU [/, TIOMEIIEHHBIN B OJHOPOJIHOE MAarHUTHOE TOJIE ¢ WHAYKIUEH B,
JIENCTBYET CHja AMIlepa, MOIYJIb KOTOPOi paBeH

F=Bllsina, 2)
IJIE o — yroJ MEXIYy BEKTOpOM B M OTpe3koM IMpoBoaHUKA. HampasieHue
CUJIBl AMIIepa OIpPENENseTCs M0 NPAGUAY Ne8Ol pyKu: PACIIONONKUM JIEBYIO
PYKy Tak, 4TOOBI CHJIOBBIC TUHUU BXOAWIN B JIAJIOHD, 4 YETHIPE BBITSIHYTHIX
HaJbla NOKa3bIBaId HAIPABJIEHHUE TOKA; TOra OTOTHYThIM Ha 90° Gombmoii
TAJIEl] YKaKET HANPABICHUE CUIIbI, KOTOPOE JIOJKHO OBITH CTPOTO MEPIEH-
TUKYJISIPHBIM KaK POBOJHUKY, TaK U BEKTOPY B.

3ametum, 4to B popmyite (2) Bsina = B, ecTb MOAYJIb EPIEHIUKYIISP-
HOI K IIPOBOAHUKY COCTaBJIAIOLIEH B BexkTopa mHAyKuuu B (Bekrop B
YAOOHO Pa3NoXUTh 1O ABYM B3aMMHO TEPHEHIUKYIAPHBIM HAPABICHHUIM:

BIIOJIb TIPOBOJHMKA U IMEPIICHINKYIISIPHO MTPOBOIHUKY). [ToaTomMy (2) MOXKHO
nepenucarb B BUAE:

F =81l (3)
Bugno, uTo cocTaBisAmomas BEKTOpa HH- §
OYKIOUUA BOOJHb HNPOBOJHHKA HE BJIUIET HA BE- ® I

JTUIWHY CHITHL.

Ecnu mMarHWTHOE TIOJIE HEOAHOPOIHOE, TO
dbopmyny (2) MOXKHO HIPHUMEHSITh K OTpe3KaMm
JIOCTaTOYHO MAJIOW JIJTMHBI.

3agaua 3. B o1HOPOJHOM MarHUTHOM II0JIE
¢ unaykomeir B = 0,02 Tn pacnonoxxeHo
MIPOBOJIOYHOE MONYKOJBIO JUIMHOK L = 3 cMm, Puc. 8
no koropomy Teu€t ToK [ =0,1 A. MarHuTHOe MOJ€ HAIMpPaBICHO MHEPICH-
JIUKYJISIPHO TIOCKOCTH ToJIyKoJiblia (puc. 8). Haiiaute cuiy, IeCTBYIONIYIO
Ha TIOTYKOJIBIIO CO CTOPOHBI MATHUTHOTO TIOJIS.

Pemenue. IIpoBeaém och y depe3 KOHIBI MOMYKOJBIA, & OCh X — Iep-

MEHAUKYJISIPHO OCH ) 4epe3 LEHTp KPUBU3HHI MosyKoibla (puc. 9). Beiie-
JIMM MBICJIEHHO HEOOIBIION ydyacTok AB momykonbsua JumHoi Al (puc. 9).
Ha nero neiictByer cuna F, = BIAl,. IIpoekuus 3TOi CUIIBI HA OCh X paBHA
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F,. =Bl Al cosa,. Tak kak Al cosa, = ¥

=Ay,— ecTb npoekuus ydactka AB Ha - F,
ock y, 10 F, = BIAy,. B A i

Cuna F, pneiictByromias Ha BCE MOIy- AR
KOJIBIIO, paBHA CyMME BCEX CHWJI, AEHCTBYIO- -
IIMX Ha OTAEIBHBIE €T0 JIEMEHTHI, a IPOEK- '
U TOM CHJIBI HA OCh X paBHA L 7

AY;
Fx :ZEx :Bleyl
i i Puc. 9

Tak xak CyMMa lTpOCKLII/If/i BCEX YYAaCTKOB

L
MIOJIYKOJIbIIA HA OCh ) paBHA Z Ay =2R,10 F.=2BIR, ¢ R=—
V4

pamnyc MmoTyKoJIbIIa.

IIpoexknuss F Ha oCch y, paBHasi CyMMe IPOEKIUNM CUJI HA OCh ) JUIs

BCEX JJIEMEHTOB IOJIYKOJbIA, paBHA HymO. [loaTomMy cuna F, nedcTByro-
11151 Ha MIOJTYKOJIbLIO, paBHA 10 MOAYIIO [ :

2BIL
T
§4. Cunia Jlopenna

F=2BIR=

~3,8-10” H.

Ha nBuxyiuiics B MarHUTHOM T10JI€ CO CKOPOCTBIO U 3apsi]l g JEHCTBYET
cwia JlopeHiia, abCcoOTHAs BEIMYMHA KOTOPOH
Fﬂ=|q|vBsina, 4)

IIe o — YroJl MEXIy BEKTOPaMH CKOPOCTH U M MAarHUTHOW MHIYKIUH B .
Cuna JlopeHma AeWcTByeT Ha 3apsA] B HalpaBlIeHUH, NEPHEHIUKYIIPHOM

BEKTOpaM U H B. 3nech Toxe NPUMEHUMO TIPABUIIO JIEBOH PYKH, €CIIN CUH-
TaTh, YTO ABHKEHHE MOJI0XKUTEIBHOTO 3apsia SKBUBAJIEHTHO TOKY, UAYILEMY
B MPSMOJMHEWHOM Yy4acTKe NMPOBOJHMKA B HANpaBIEHHH BEKTOpPAa CKOPOCTU
TIOJIOKHUTETIBHOTO 3apsifa, a ABM)KEHUE OTPHLATENILHOTO 3apsia SKBUBAJIEHTHO
TOKY, WIAyIIEMYy B HallpaBJC€HUH, IPOTHBOIOJIOKHOM HANPABJICHHUIO BEKTOpa
CKOPOCTY OTPHULATEILHOIO 3apsija.

IMockonbky B sin o = B, eCTb MOZyJIb NEPIEHIUKYJIIPHON K HAIIPaBJICHUIO

CKOPOCTH COCTAaBJISIOILEN BEKTOPA MHTYKITUN E, TO F, = |q|vB .
Bripaxenne mist cuitet Jlopenna (4) MoKHO BeIBeCTH U3 GopMydbl (2) u
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Ha000POT, TOCKOJBKY cujia Amrepa ecTb cymMa Beex cui Jloperua, aeiict-
BYIOLMX Ha JABMKYIIUECS 3apsi/ibl, y4aCTBYIOIINE B CO31aHUU TOKA.

Ecnu kpoMe MarHMTHOTO TMOJISI €CTh €II€ M AJIEKTPUUYECKOoe I0Jie, TO Ha
JBUKYIIHICS 3apsiji CO CTOPOHBI 3JIEKTPUIECKOT0 MOJIS IEHCTBYET Criia

F=qgE,

rae E — BEeKTOp HanpsHKEHHOCTH HJIEKTPUYECKOIO NOJS B TOW TOUKE, B KOTO-
poil HaxonuTCA 3apsia B JaHHBIA MOMEHT. BekTopHas cymMMa Cuil, JeHCTBYO-
IIUX HA 3apsi/i CO CTOPOHBI AJEKTPUUECKOTO U MATHUTHOTO TOJIEH, €CTh CHIIa,
C KOTOPOH 2JIEKTPOMAarHUTHOE TI0JIe IEHCTBYET Ha 3apsid. JTa CyMMapHas CH-
Jla yacTo HazbiBaercs cuiioi JlopeHia, a e€ cocTaBisomias, onpeaeseMas
(dhopmyoli (4), Ha3BIBAETCSI MArHATHOW YacThio (cocTamistromieii) cuisl Jlo-
pentia. MulI Jxe B JaJIbHEHIIIEM, KaK M B HBIHE JEHCTBYIOIIEM IIIKOJILHOM y4e0-
HUKe, 1oJ] criioil JlopeHma OyaeM moapasymeBarh CUily, AaBaeMyro (GopMmy-
o (4).

3agaua 4. B 0JHOPOJHOM MarHUTHOM II0JIE C MarHUTHOW WHAYyKIWeH B
YyacTuIe Maccoit m ¢ 3apsaaoM ¢ (g >0) cooOmarT CKOPOCTh T, HAPaB-

JICHHYI0 TMEPHNEHAMKYJSIPHO JIMHUSAM MAarHUTHOM HHAyKuuu. OmpenenuTb
TPAECKTOPUIO TBU>KEHUS YaCTHULIbL.

Pemenne. /[leiictByronjas Ha yactuiy cwia JIopeHLa nepreHAuKyiIspHa
CKOPOCTH YacCTHIIBI B OO0 MOMEHT JBHMXKCHHS U MO3TOMY HE COBEpIIACT
paboty Haj yacTulei. 3HAYNUT, KHHETHUECKAs SHEPTHsl YaCTHIIBI HE U3MCHSIET-
cs. CnenoBatenbHO, HE U3MEHSIETCSl MOy b €€ ckopocTtu. Monynb cuisl Jlo-

peHma F ocTaércs TOXE MOCTOSIHHBIM, TIOCKOJNIBKY — TOCTOSHHBI MOIYJIH
CKOPOCTH ¥l MATHUTHON MHIYKIIHH.

Iloxg neiicTBUEeM CHUIIBI, ITOCTOSHHOM IIO
MOJIYJII0O M HaIpaBICHHON MEPICHIUKYIIPHO
CKOPOCTH, 4acTHI[Aa UMEET TIOCTOSTHHOE TI0 MO-
IyJIFO0 HAIPaBICHHOE TMEPHEHIUKYIAPHO CKO-
poctu yckoperne a (puc. 10). Oto 3HAUUT,

49TO 4YaCTula ABHIKCTCA II0 AYI'C OKPYKHOCTH
2

%
pamuyca R, npuuém a:?. ITo BTOpOMY

Puc. 10

3akoHy Hetotona F=ma, TO ecTb
UZ
quB =m?. Orcroga pagdyc AyTH  OKPYKHOCTH, TIO0 KOTOPOH IBIDKETCS
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mo
yactuna, R =—.

x x x x
qB
3agaua 5. DnekTpoH co ckopocThio v =10’cm/c x x’ X x
BJI€TAeT B 00J1aCTh OHOPOIHOIO MArHUTHOIO IIOJIA C x 7 x h x\\ x
unaykumeir B=10"Tn (puc. 11). Hanpasnenue
CKOPOCTH TMEPHEHIMKYIAPHO JIMHUAM MHAYKIuH 1o- |9

1. OmpenenuTe MaKCUMaIbHYIO TIIyOWHY /A TIpO-
HUKHOBEHHSI DJIEKTPOHA B 00JIACTh MATHUTHOTO TOJIS.

Vron magenus « =30°. OTHOLIEHHE 3apsaa DIEK- Puc. 11
TpOHA K €ro Macce
7 =1,76-10"" Kn/kr. - -

Pemenne. DiekTpoH OyIeT IBUraThCsi B MarHuT- (04 ®B
HOM TIOJI€ C TIOCTOSIHHOW CKOPOCTBIO U TIO IyTe
OKpYXHOCTH paguyca R (puc.12), KOTOpbIid HANAET- a
¢ W3 YCJOBHS PaBEHCTBA IIEHTPOCTPEMHUTEILHOM R
cHITBI ¥ crtbl JIopeHria:

2
MY _ .uB. Puc. 12

3nech e — 3apsil SJIEKTpoHa, m — ero Macca. [ TyOuHa NpOHNKHOBEHHUS
. v .
h=R—-Rsina=—(1—-sin ) = 28 Mmm.
yB

3agaya 6. B 0JHOPOJHOM MarHWTHOM TIOJIE C MAarHUTHOM HMHIYKIMEH B
yacturle Maccoii m ¢ 3apagoM ¢ (g >0) cooOImamT CKOPOCTh U, COCTaB-

JISIOLLYIO0 OCTPBIA yroil o ¢

HamnpasjieHneM 1ot Orpe- z T " -
JICTUTh TPAacKTOPUIO JBWXKE- Usina g ~[ -~~~ | | B
HUS YaCTHULIBL. AL DY A A

Pemenne. Hanpasum ochb %j [\a./\af\c

»V TOPSMOYTOJIBHOH CHCTEMBI VA VAY, !
H

KOOPJMHAT XYz BJOJIb IOJISL.
[yctps ckopocts v ObuIa X
cooO0lIIeHa YacTHIE B TOYKE

A, (puc. 13). Ilpu nerxkeHnH Puc. 13

YaCTHUIIBI CUJIa HopeHua, NEPHNCHAUKYJIIPHAs BEKTOPY CKOPOCTHU, HE COBCPIIA-
€T pa6OTI:I, IMO3TOMY KMHCTHYCCKAsA SHEPrus 4aCTUIbl U MOIAYJIb et CKOpPOCTHU
OCTarTCA HCU3MCHHBIMMU.
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IMockonpky cuia JlopeHna nomkHA OBITH TEPICHIUKYJISIPHA BEKTOPY
MarHATHOW MHAYKUWH, TO €€ MPOEKUUs Ha OCcb ) paBHa Hyo. llo srToit
MPUYMHE MPOEKLUS CKOPOCTU YacTHUIBl HA OCh ) OCTAE€TCA MOCTOSHHOM U
paBHOM v cosa . Tak Kak 3Ta MPOEKUUS U MOIYJIb CKOPOCTH HE MEHSIOTCS

TIPU IBMDKEHUH YaCTHIIBL, TO YTOI MEXIy CKOPOCTBIO M BEKTOPOM B ocraéres
HEU3MEHHBIM U paBHBIM « . Teneps sICHO, YTO MOMYyJb cuibl JlopeHna ocra-
&1csl IOCTOSTHHBIM U paBHBIM F = quBsina .

PaccMoTpuMm, Kak IBHXKETCS MPOEKIHSA YACTHUIBI HA IUIOCKOCTH Xz, TO
ecTb Touka 4. Mofynb IpOeKIU CKOPOCTH YaCTHLBI Ha 3Ty IJIOCKOCTh IMO-
CTOsIHEH W paBeH v sin« . Ilockonbky cuna Jlopenna F mapanienbHa 1ioc-
KOCTH XZ U HampaBJieHa MEepHeHINKYJISIPHO CKOPOCTH ABMKEHUS TOUKH A
IO 3TOU IUIOCKOCTH, TO B TUNIOCKOCTH Xz JIBUYKCHHE B TOUKE A BBITTIIUT Kak
JBIDKEHHE YaCTHUIILI CO CKOPOCTBIO U Sin @ TOA ACHCTBHEM IEHTPOCTPEMH-

. 1 .
TENbHOM CHibl F ¢ YCKOpeHHEM E(U sin )’ 1o okpysHocTH pamuyca R. ITo

. 2
. vsina
BTOpOMY 3akoHy HeroToHa qUB sin o = mu. Otcrona
mu sin o
R=——7—.
qB

W3 Bcero cka3aHHOTO BBIIIE BUAHO, UTO HAIla YACTUIIA YUACTBYET KaK ObI
B JIBYX JIBHKCHUSAX: PABHOMEPHOM JIBMDKEHHH 110 OKPYKHOCTH paguyca R co
CKOPOCTBIO U SiN ¢ B IUIOCKOCTH XZ , IEPIICHAUKYJISPHON CHIIOBBIM JIMHUSM
TOJIs1, ¥ B IBWYKCHUU BJIOJIb TOJIS C TIOCTOSTHHOM CKOPOCTBIO © COS & . Tpaekrto-
pUs PE3YIALTUPYIOIIETO ABHKCHHUS MPEACTABISICT COOOW BUHTOBYIO JIMHHIO
c marom H . Touxkm A, A4,,A4,,... BAHTOBOW JIMHHH, JIE)KAIIME HA OJHOM U
TOW K€ CHJIOBOM JIMHWHM IIOJS, OTCTOST JPYr OT Jpyra Ha BeIWYUHY
mara H .

Haiingm H . Omur Burok A4 C 4, 4dYacTuna IIpOXOAUT 3a BpeMs

27R
T =———, nepemelasch BJONb MOJ U3 TOUKU A B TOuKy A, Ha pac-
vsin o
crostnue H =Tv cos . YuTs HaliicHHble paHee Bblpakenust ana T u R,
27Tmv cos & .
nonmyyaeM H = ——————. UWrak, yactuua JBWKETCS TI0 BUHTOBOW JIMHUM C

qB
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mv sin 27mv cos &
pamnycoM R=———— m maroM H = ——————, KaK OBl HaBUBasCh Ha

qB qB
MAaArdiuTHBIC CUJIOBLIC JIMHHUN.

KoHnTposbHbIE BONIPOCHI

1. Onpenenute HapaBJICHWE CHIIBI, MEHCTBYIOMEH HA TIPOBOJ C TOKOM
I, momeménnplit B MarauTHOE mosie (puc. 14).

2. TIpoBox ¢ TOKOM (HampaBJeHUE TOKa YKa3aHO KPECTUKOM) MOMEIIEH
MEeX Iy mojrocaMu Marauta (puc.15). Ha mpoBon neficTByeT cuna F' co cTo-
POHBI MAarHUTHOTO TOJISL. YKaKUTE PACTION0KEHHE OJTIOCOB MarHUTA.

3. JIBa mapanenbHbIX MPOBOJAA MpHUTATHBatOTCS. Kak HampaBiieH TOK B
mpaBoM MpoBoje (puc. 16), ecnu B 1€BOM TOK HaIpaBJIeH BBEPX?

- -
\ \—_)/ 1
7 Q D F
Puc. 14 Puc. 15 Puc. 16

4. Haiitu B Touke O (puc. 17) HHIYKIIMIO MarHUTHOTO TIOJIS (Hampasie-
HUE W MOJYJb), CO3TaHHOTO TOKOM [, Te-
KyuM B OECKOHEYHO [IMHHOM TOHKOM
npoBoie ¢ NeTneid B GopMe Iyru OKpPYKHO-
ctu paanycoM R. M3BeCTHO, UTO MHAYKIUA
MAardvTHOI'O I10JId B HEHTPEC KPYTroOBOT'O BUT-
Ka paguyca R ¢ TOKOM TakoH K€ CHIIBI
paBaa B =0,006Tm.

5. MOXHO WM HET HAMAarHUTUTH CTallb-
HO¥ mapuk?

6. MOXHO WIM HET TMOJYYUTh MarHuT
TOJILKO C OJHUM CEBEPHBIM IOJIIOCOM, OT-
MIWIAB KOHEI] C F0)KHBIM TOJFOCOM?

7. OnpenenuTe MOJSIPHOCTL OaTapeiiku b, €clii CTpeka KoMmIaca ycTa-
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HOBWJIACh TaK, KaK IMOKa3aHO Ha puc. 18.
8. Onpenenute MOIIPHOCT aKKyMYJISTOpa A, €CIIM CEPISYHHKH JIICK-
TPOMAarHUTOB OTTAIKUBAIOTCS (puc. 19).

T <

U U U U %

|
E CTTU LT

Puc. 18 Puc. 19

9. Ha puc. 20 nmoka3aH y4aCTOK TpPaeKTOPHUU YACTHUIIbI, ABMXKYIIEHCS B
MMOCTOSTHHOM MarHuTHOM ToJie. OmpenenuTe 3HaK 3aps/ia YacTUILIEL.

10. DneKTpOH IBMKETCS B MIOCTOSIHHOM BO BPEMEHHU HEOJAHOPOIHOM Mar-
HUTHOM Tios1e. Kak OyieT n3MeHAThCS MOyTh CKOPOCTH 3JIIEKTpOHA?

11. Tlo kako# TpaeKTOpUHU JBIXKETCS 3apspKEHHas 4acThlla, KOTOPOH B
OIHOPOJHOM MarHWTHOM TIOJIE€ COOOMLIMIIM CKOPOCTh Mox yriioM « #0 m

a #90° K CHIIOBBIM JIMHHSAM I10J151?

12. Tok B ropu3OHTaIBLHOM MpPOBOJE TEUET ¢ Iora Ha cesep. Kyna Ha-
npaBjieHa cuja, AEWCTBYIOIIAs Ha MPOBOJX CO CTOPOHBI MAarHUTHOTO MOJA
3emum?  YuTuTe, YTO CEBEPHBIH MATrHUTHBIN ITONIOC 3€MIIM HAXOIUTCS
BOJMM3M I0XKHOTO Treorpaduueckoro mnomoca 3emin. ONBIT TPOBOAWTCA
BOJIM3M MOCKBBL.

B®

Puc. 20 Puc. 21

13. B ogHOM KOpOOKEe HAXOIUTCS UCTOYHUK, a B JPYTOH JIAMITOYKa, KOTO-
past MATaeTCs OT MCTOYHHMKA C IMMOMOIIBIO IBYX MpoBoaoB (puc. 21). Kak ¢
MTOMOIIIBIO MarHUTHOW CTPENKU W BOJBTMETPA MOCTOSIHHOTO TOKa C KlieMMa-
MU «+» U «—» OMPENeTuTh T/Ie UCTOYHUK, a re Jamrnouka? KopoOku Hempo-
3payvHEIe.

3anaun

1. IIpoBogHuk Maccoil m =21 u JauHONM L =20cM BHUCUT B TOPHU30H-
TaJbHOM TIOJIO)KEHWH Ha JBYX HUTAX. [lepneHIuKynspHO MpPOBOJHUKY Ha-
NPAaBJICHO TOPHU30HTAIBHOE OJHOPOAHOE MAarHUTHOE MOJe C HHAYKLHUEH
B=20wmTn. Ilpn kakoii cuie TOKa Yepe3 MPOBOMHHUK (IIPOIMYMIEHHOTO B
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COOTBETCTBYIOIIIEM HANpAaBICHUH) CHJAa HATSDKCHUS KaKIOW HHUTH YBEIH-
uutes B 1,5 pasza?

2. ['opu30HTAIEHO PACIIONIOKEHHBIN CTepKeHb Maccoil m = (0,1kr mexuT
Ha TOPU3OHTAJIBHBIX peIbCax MNEPHeHAUKYIApHO uM. CHIIBI JaBICHUS
CTepXHS Ha o00a penbca OAMHAKOBHL. PaccTrosHMe MeXmy peabcaMmu
[ =50 cm. MarautHoe Tonie ¢ nHayKImed B =80 MTn HampaBiIeHO BEpTH-
kanbHO. KonuImeHT TpeHHus CKONMBKEHUs CTepKHS 0 penbehl i =0,2.
Kakoif MUHMMaIbHBIA TOK HY>XHO MPOMYCTUTH MO CTEP)KHIO, MOJIBEAS] TOK
4yepe3 PeNbChl, YTOOBI CTEP)KEHb CABUHYJICS?

3. 3apspkeHHas 9acTUIA TIPOXOANT YCKOPSIOUIYI0 Pa3HOCTh IMMOTSHIINAIOB
U =8 kB, 3areMm mnomajgaer B OJHOPOJHOE MAarHUTHOE MOJIE C MHIYKIHEH
B =300 MxTn u nBwxercs mo ayre okpyxkHocTH paazuycom R =100cMm B
MJIOCKOCTH, MEPINEeHIUKYJISIPHOM MarHUTHOMY Toyito. HalauTte oTHOIEHHE
3apsa YacTULBI K €€ Macce.

4. TlepnieHAUKYISAPHO OJHOPOJHOMY MAarHUTHOMY IMOJIO C WHIYKIHEH
B =0,02 Tn HampaBlIEeHO OJJHOPOJIHOE JIEKTPUUECKOE I0JI€ C HAPSHKEHHO-
ctbi0 E =2k B/M. [lepnenaukyispHo 060UM MOJISM JABUKETCS HNEKTPOH M0
NpsIMOJIMHENHOM TpaekTopuu. Halimute CKOpoCTh 37IEKTpOHA.

5. DnexTpoH IBHXETCS B OJHOPOJHOM MAarHMTHOM IIOJI€ C MHAYKIMEH
B=1mMTn no BuHTOBONM nuHMM pazumycoM R=1cM u marom H =5cm.
Haiinute ckopoCTh ANIEKTpOHA.

6. DIIEKTPOH UMEET CKOPOCTh U, HAIPaBJICHHYIO MOJ YIJIOM K CHIIO-
BBIM JIMHUSM OJHOPOJHOTO MarHUTHoro mois. Ilpu kakoil MUHHMAaJIbHON
MHIYKIIMA MarHUTHOTO TOJIS 3JEKTPOH OyAeT BO3BpallaThCsl HA OAHY H TY
K€ CHJIOBYIO JIMHUIO TIOJISI, CMECTUBIIHCH BAOJIb Hee Ha L7 Moayns 3apsaa
3JIEKTPOHA PaBEH e, €ro Macca m.

7*. BHyTpu JUIMHHOTO COJICHOMZAA BAAJIU OT €ro TOPLIOB

MarHUTHOE MOJi€ OJHOPOJHO M €ro MHIYKIHS paBHA B.
OnvH U3 TOPIOB COJICHOWIA 3aKPHIBAIOT KAPTOHHBIM JIUC-
KOM, Ha KOTOPOM C JAPYIOi CTOPOHBI OT COJIEHOUAA ITOME-
MIAIOT KPYTOBOM BUTOK U3 MPOBOJIOKH TaK, YTO LIEHTP BUT- Puc. 22

Ka COBIAJAET C OChI0 coyieHouaa (puc. 22). HalimuTe cruiy HaTsSHKEHHS TIPO-
BOJIOKM BUTKA, €CJIA €r0 pajnyc paBeH R, a cuia Toka B Butke /. TpeHuem
BUTKAa O KAPTOH MPEHEOpEYb.



