Dk3amMeH. 1. MaruuTHoe moJie JUIMHHOTO MPOBO/IA ¢ TOKOM B IMJIHHIPHYCCKOM
000JI0YKe U3 MATHUTHOT0 MaTepuaaa (IIPOI0JLKEHUE).
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Paccmotpum  mupkymsinuio nmonas A 1o NpAMOYTOJIBHOMY KOHTYPY, B
IIJIOCKOCTH KOTOPOTO JIEKUT IIPOBOJ, C TOKOM.
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HpaBaﬂ 4acTh PAaBEHCTBA PaBHA HYJIO, TaK KaK HET TOKOB IPOBOIUMOCTH,
IPOHU3BIBAIOLINX KOHTYP UHTETPUPOBAHMUS.

B neByro uyacTh paBeHCTBa B LMPKYJSIMI0 MarHUTHOTO TMOJS JAIOT BKJIak
TOJIbKO BEPTHKAJbHbIE OTPE3KM KOHTYypa, TaK KakK TOPU30HTAJIbHBIE OTPE3KH
HaIlpaBJEHbl PAJMAIBHO, a pajualbHas COCTABJIAIOIIAs] MArHUTHOIO MOJIA paBHA
Hymo B, =0.

Bxiian B ULMpKyJIALMIO Ha BEPTUKAIBHOM OTPE3KE PAaBEH IPOU3BENEHUIO
BEPTUKAJIBHON COCTABJISAIOLIEN MarHUTHOTO IOJIS HA JUIMHY BEPTUKAJIBHOTO OTpE3Ka

ly. Ha neBom BepTukanbHOM oTpeske H; =H_, a Ha mpaBoMm oTpeske HH; =—H

z? z"*

Torma
CﬁHldl——I == HZ(I”I)'10+HI(I"2)'IOZO =>
Hz(rl)-lo— H,(r) lh=0 =>  H_(r)=const
Ho HZ(r)TO, Toraa HZ(r) =0 =>
B,=0.

Jk3aMeH. 2. MaraHuTHoe moJjie JJIMHHOI0 HAMATrHHYEeHHOIr0 NMJINHAPAa B TPeX
XapaKTepPHbIX TOUKAX.
[lycTh qMHHBI TAIWHAP HAMATHUYEH BAOJIb OCU. Halilem MarauTHOE noJie B
TOYKax a, b, C:
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31ech TOYKa a HAXOAWTCS B IICHTPE IWIIMHIpA, TOYKa b — y OOKOBOM

MOBEPXHOCTH LIIJIMHJPA B CEPEIMHE €r0 BBICOTHI, TOYKA ¢ — HEIMOCPEACTBEHHO HaJl
CepeHON Toplia MWIMH/PA.

B 3Tx Tpex Toukax HaiijleM MarHuTHOE T0JI€ CBA3aHHBIX TOKOB.

MoOXHO CUuTaTh, YTO €CTh TOJBKO CBSA3aHHBIC TOKH, a MaTepHaia MarHeTHKa
HET, 4YTO TOKH BUCAT B BakyyMe. HaiijeM MarHuTHOE 10Jjie TOKOB.

CBsizaHHBIE TOKM TEKYT TI0 IIOBEPXHOCTH IMJIMHApPA BOKPYI BEKTOpa
HaMarHM4eHHOCTH 10 MPaBUITY MPABOTO BUHTA.

W3 cumMeTpuu 3amadu ClIEQyeT, YTO MarHUTHOE IOJIE B 3TUX TPEX TOYKax
HAIIPaBJICHO BAOJAb OCH LMIUHApa. I KakKooW Majlod IUIOIAAKA C TOKOM
COCTaBJIAIOLIAs BAOJb OCH LMJIMHIApA NMEPHEHAUKYISIPHA TOKY U MEpPHEHAMKYISpPHA
HOpMaJIM K IOBEPXHOCTH, IO KOTOPOil TeueT ToK. CienoBaTeNnbHo,

'

i .
B=B =—Q=MQ, tne 2 — TeNecHbI yroj, NoJ KOTOPBIM U3 TOYKH
c

Ha6J'IIOI[eHI/IH IMoJIiI BUAHA IMOBCPXHOCTH C TOKOM. HOCJIC,IIHCG PaBCHCTBO B ICIIOYKC

l'

OIIpCACIIACTCA I'PAHUYHBIM YCJIOBUCM [JII HAMArHU4CHHOCTH M r="-
C

Jns onpeneneHus BENMYMHBI MAarHUTHOTO TOJIE B B pacCMaTpuBAaeMBbIX TPeEX
TOYKax JOCTATOYHO HAWTH TENECHBIM yron €2, moa KOTOPbIM MOBEPXHOCTh C TOKOM
BUJIHA U3 TOUYKHU HAOJIIOIEHUS] MAaTHUTHOTO TTOJISL.

JInst TOukH a TenecHbI yrojl () — 3TO MOJIHBIA TEJNECHBIM yroa 4z MUHYC
JIBa TEJIECHBIX yIJIa, MO KaXJbIM M3 KOTOPBIX BHJHO OJHO JOHBIIIKO LIWJIAHAPA U3
€ro CepeauHbl. JTOT TEJNECHbIA Yroja paBeH OTHOILICHUIO IUIOMIAAX JOHBIIIKA K
KBaJIpaTy pacCTOSHUS OT TOYKHU HAOJIIOJEeHUs 10 AOHbIKa. Toraa:
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PaccmoTpum mMarautHoe nose B Touke b. B 3T0il TOuke TOKM, pacnoioKeHHbIE
Ha OJMKHEH MOBEPXHOCTH LWIMHJIpA, CO3AAI0T MAarHUTHOE II0JIE€ HalpaBJIEHHOE
BHU3, a TOKH, PACIOJIO)KEHHbIE Ha MAAJbHEH IOBEPXHOCTU LMIUHAPA, CO3MAIOT
MarHMTHOE I10JI€ HAIIPaBJICHHOE BBEPX.

YTOoOBl BBIYUCIUTH CYMMapHOE€ MAarHUTHOE IIOJI€ HYXXHO HAWTH pPa3HOCTh
TEJECHBIX YIJIOB, O] KOTOPHIMU BUAHA OJMAKHSA K TOUKE HAOJIIOICHHS TOBEPXHOCTh
C TOKOM H JIaJIbHSIs1 IOBEPXHOCTH C TOKOM.

Pa3HOCTb TeNeCHBIX YIVIOB paBHAa TEJIECHOMY YTy, MOJ KOTOPBIM M3 TOYKH

HaOIIOJICHUs TIOJI1 BHJHBI JBa JOHBIMIKA IUWIMHApA. UTOOBI yOeauThCS B ITOM
PacCMOTPUM TPH Pa3HBIX JTy4a, BEIXOSIIMX U3 TOUYKHU b .

n
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PaccMoTpuM Mainbiii TeNECHBIN Yol BOKPYT KaXJA0ro U3 3THX TPeX JTydeH.

Huxuuit nyd npoTbikaeT OOKOBYIO MOBEPXHOCTh IMIIMHIpA ABaXAbl. BHYTpH
COOTBETCTBYIOILIETO €My MaJIOr0 TEJECHOIO yrija OKaXKeTCd YacTh OJMKHEH
MOBEPXHOCTH C TOKOM U YacCTh JlaJbHEH MOBEPXHOCTU C TOKOM. DTH JBE IJIOLIAIKHU C
TOKOM JIal0T PaBHBIE MO BEJIUYMHE U TMPOTHUBOMNOJOKHO HAMpABIECHHBIE BKJIaJAbl B

BCPTHUKAJIbHYIO COCTABAIOINYHO MArbvMTHOTO IIOJA B TOYKC b B COOTBETCTBHH C
.1

o l o o o
dopmynont dB| =—dQ, rae d{) — paccMaTpuBaeMbIi MaJblil TEIECHBINA Yrodl.
c

BepxHuil U3 Tpex Jyded M Masblid TEJIECHBIM YroJl BOKPYI HEro HE KacaroTCs
IIOBEPXHOCTM LWIMHAPA W HE JAIOT BKJIAJ B BEPTUKAJIBHYIO COCTABIIIOLIYIO
MAarHUTHOTO MOJIS B TOUKE b .

Cpennuit U3 Tpex Jydei BXOAWT B IWIMHIAP Yepe3 OJMKHIOK 4acTh OOKOBOM
IIOBEPXHOCTY LIWJIMHJIPA, a BBIXOJAUT Y€pe3 BEPXHEE NOHBIIIKO. B Manblil TenecHbIn



yroa BOKPYr Jiydya TMOMaJaeT TOJbKO YacTh OJM)KHEW TOKOHECyIlell OOKOBOM
NOBEPXHOCTH LMJIMHApPA. OJTa 4YacTh TOKOHECYIIEH IOBEPXHOCTHM [JAeT HE
CKOMIIEHCHPOBAHHBIN BKJaJ B BEPTUKAIBHYIO COCTABIISIIOLIYI0 MarHMTHOIO IOJIS B
TOuKe HaOoeHus. TesecHble yriibl MUMEHHO BOKPYT TaKUX JIy4ei, KOTOpbIE BXOIST
B LMWJIUHJAP Yepe3 €ro OOKOBYIO MOBEPXHOCThb, @ BBIXOAAT Yepe3 JOHBILIKO, Jal0T
BKJIaJl B TEJIECHBIA yroa €2, KOTOPBIA ONpEEseT BEIUYMHY MArHUTHOIO IIOJS B
TOUKE b.

Bbz—Z—-M, Hb:Bbz—Z

B touke ¢ TenecHbll yrou, noa KOTOPHIM BHIHA MIOBEPXHOCTH C TOKOM — 3TO
IIOJIOBUHA IOJIHOTO TEJIECHOIO yrila 277 JJI1 HW)KHErO IOJYNpPOCTPAaHCTBA MUHYC

2
. TR
TENECHBIH YTONl ——, 110 KOTOPEIM BUTHO HIDKHEE JOHBIIIKO. Torna
ly
2
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dakyabTaTuB. Penenue 2.
B Toit xe 3amadye MOXKHO HAaMTHM MArHUTHOE IIOJIE€ MAarHUTHBIX 3apsoB,
KOTOPBIX HAa CAMOM JIeJie HeT.
ITo anamorum c syeKTpu4ecKUMH 3apsagamu P, —F, =—oc', HanumeM Juid

MAarnvTHBIX 3apsA10B

_ ' — "
My, -M,, =-0c', => 0, =M — noBepXHOCTHas IUIOTHOCTh

CBA3AaHHBIX MAI'HUTHBIX 3apsAJ0B Ha TOPHAX HUJIINHAPA.
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DTH 3apsabl CO3JAI0T HANPSHKEHHOCTh MATHMTHOTrO mojis H . 3arem mnone B
MOYXHO HaiiTH 1o hopmyne B=H +4zM .

Touka a B IeHTpe HMIUHApPA PACHOJIOKEHA NaJeKO OT TOPLOB LUIMHIApA.
Torma MarHMTHBIM 3apan Ha KaXIOM TOpPLE MOXHO CYHMTAaTh TOYECUHBIM.



HanpsxenHocTy mosieidr 000MX 3apsiioB B LIEHTPE UWIMHAPA HANpPABICHBI CBEPXY
BHMU3.
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[unuuap y3kuid, Touyka b OIM3KO pacrosiokeHa K TOYKEe a, IMO3TOMY
HaIpPSHKEHHOCTh MAarHUTHOTO TOJISI B TOYKE b MOYTH Takas K€, Kak U B TOUKE d :
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Touka ¢ pacmojokeHa OJIM3KO K TOPILY [MIMHAPA, IIPH STOM TOPELl BHITJISIAT

OECKOHEYHOM IUIOCKOCTBIO C IOBEPXHOCTHOM IJIOTHOCTBIO 3apsga o', .

b= Bszb:—2

HanpskeHHOCTh  1oNsE  OECKOHEYHOM IUIOCKOCTH paBHa 27o', =27zM . 3apsan
HIDKHETO TOplia MWIMHAPA MOKHO CUUTATh TOYedHbIM. Toraa

' 2 2
B, =H, =2ﬂM—q—’;=2ﬂM—%=2ﬂM—M.
lo lo

OtBeThI COBIMIAaOT C OTBCTAMHU IICPBOI'O PCIICHHNA.

ly

dakyabTaTuB. UeThbipe NpeABaApPUTEIbHbIX 3aMeUYaHUs K PelIeHUI0 32/1a4 110
TEMEC MArHUTOIIPOBO/1.

1-0e 3ameuaHue.
AHQJIOTUYHO KpPaeBOM 3alaud 3JIEKTPOCTATUKU sl ypaBHEeHUS A@ =—47xp

- 472' =
ypaBHeHUE A4 =——— ] UMEET €NUHCTBEHHOE pPEIIeHNEe B 00beMe, €ClTU Ha TPaHUIIax
C

oO0BeMa 3a/1aHO OOHO H3 TI'PAHUYHBIX yCJIOBI/Iﬁ AHAJIOTNYHBIX YCIIOBUAM I[I/IpI/IXJIC,
Heiimana niaun 3a/la4i C IIPOBOJHHUKAMMU.
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VYpaBHeHne A4 =-———; Ui BEKTOPHOI'O IMOTEHIMANA SKBUBAJIEHTHO Iape
c
div(B) =0
nuddepeHIrnanbHbIX  ypaBHEHUN _\ 4y . Ama momen B um H. Ilpm
rot(H ) =—7
c
B=uH
YCIOBUSIX: < B = rot(A) .
le(A) =0
div(B)=0
Ha rpanuie HaMarHM4EeHHBIX CpeJ CHCTeMa - £ . IpeBpauaercs B
rot(H ) —J
c
B2n o Bln =0
I'PaHUYHBIE YCIOBUSA 4 .
20 —Hyp =—1i
c
B pesynbrare, peuieHue Ajii MarHUTHOTO MOJISI MOKHO HPHAYMBbIBaTh. [[is
BZn - Bln =0
IPUAYMAHHOIO PELIEHUS HYKHO ITPOBEPSTH YCIOBHS 4, Ha IpaHuLE
Hy, —Hy, =—i
c

o0beMa M Ha IpaHMIAX HAMarHMYEHHBIX CpPEeJ BHYTPU pacCMaTpUBAeMOro o0bema,
3/1€Ch I — IUIOTHOCTb IOBEPXHOCTHOI'O TOKA TPOBOJIUMOCTH.

BHyTpr  paccMarpuBaeMoro  o0beMa  HYKHO  IPOBEPATh  YCIIOBHUSA
div(l?) =0

—

. s > TAe j — IJIOTHOCTE TOKOB MPOBOUMOCTH.
rot(H ) =—7
c

2-0€ 3aMeYaHue.

—

Ecnu B 3amaue 6e3 MarHeTWKOB JIIOOYIO TpYOKy JIMHHMM ToJii B 3amoJHUTH
MarHeTHUKOM, TO HaMpPsKEHHOCTh MAarHUTHOTO 1OJIst /{ HUT/AEe HE U3MEHUTCH.

B

Jloka3aTenbCTBO TOTO 3aMECYaHUSI.
[Ipunymaem penieHue, B KOTOpOM 1ojie /' HUTre HE U3MEHWIOCH.



B2n _Bln =0

[TpoBepHM BBITOJIHEHHE TPAHUYHBIX YCIOBHIA Ay Ha TpaHHULE
27 -H Iz = B l

MarHeTHKa BHYTPU paccMaTpUBaeMoro o0beMa, TO €CTh Ha IpaHUIaX TPYOKU JTUHUN
mojs B, 3anmoJIHEHHON MarHeTUKOM.

-

FpaHHua MaracTukKa BI)I6paHa BJOJIb JIMHUW TI0JIS B, CJIICOOBATCIIbHO,

—

HOPMAaJIbHOW COCTaBIIAIOIIEH nond B Ha rpaHune mMaraetuka Het. Torma yciosue
B,,, — B, =0 BBIIOJHEHO HA TPAHHIIE MATHETHKA.

4r .
VYcnosue H,, — H{, =——i BBIIIOJHEHO Ha I'PaHMIIC MarHeTUKa, TaK KaK Ha
c
ATOM TpaHULE HET TOKOB mpoBoaMMOcTH =0, m y nmpuagymaHHoro nons / Her
CKauKa Ha rpaHule.
div(B)=0

YpaBHeHUs 4, . OYZIYT BBINOJHEHBI B OCTAIbHBIX TOYKAX BHYTPH

rot(ﬁ):7j

00BbEMa, TaK KaK OHU OBbLIM BBIIIOJIHEHBI 1 oJd [ B 3amadye 0e3 MarHETHKOB.
3-e 3aMeyaHue.
Ecoiu cepneynnk B BUJE 3alOJIHEHHOM MArHeTHMKOM TPYOKH JIMHHUI

MarHuTHOTO MOJis NMpoaehOopMUPOBaTh, TO TOJsI H BHYTPH M CHapY>KH CEepJICUYHUKA
oynyT Pa3IMYHBIMH, HO OCTaHyTCS BEJIMYUHAMHM OJTHOTO opsijiKa
H ~H

GHYympU cHapyicu *

4
WNuTerpan (_]SH 1dl =77 1o KOHTYPY BJOJIb OCU CEpACYHUKA U II0 KOHTYPY
c
[

pPAOOM C CEPACYHMKOM HMEET OJHO M TO K€ 3HAYEHHE, TAK KaK IpaBas 4acTb
paBeHCTBa B 000X ciydasx oAHa M Ta ke. Ecnm uHTerpan ot monst H BHyTpU H

—

CHApPYXHU CEPACYHUKA OJUHAKOB, TO U CaMoO MNoyie / He MOXKET CHUIIBHO OTJIMYAThCA
BHYTPH U CHAPYXKHU CEPICUHUKA.

4-¢ 3aMeYaHHE.

Ecnmn cepaeyHuWK HW3rOTOBIEH M3 Marepuanga € BBICOKOM MAarHUTHOM

—

IPOHULIAEMOCTBIO 4 >>1, TO TUHUM MArHUTHOTO TOJIE B He JNI0OST BBIXOIUTH U3
CeplieuyHHuKa Mpu ero aedopmaliu, TO €CTh HOBTOPSAIOT POpMY CeplIeUHUKA.
JlokaxeM 3TO 3aMe4aHHue.

Coruacno TPETHEMY 3aMEYaHHUIO H gmpu = H cugpyorcu - Ho
B = uH

6HYymMpU 8HYmMpU

Bcuapyofcu =H cnapyocu » TOTAQ

u>>1
B =uH ~ uH >> B =>

B8HYmMpU 8HYmMpU chapyscu — IUBCHapnyCL{ cHapyoicu

B >> B

B8HYmMpU cHapyscu *
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[InoTHOCTH MUHMY TIONIST B IMpONnopHHUOHaJIbHA BCIIMYNHEC I10JIA B , JIHHUHU I10JIA

—

B ue peyrca. Torna ¢ yuerom By, .., >> Beyypyoey M3 CEpACUHUKA 1 >>1 MOXKET

BBIXOJIUTH JIUIIb HEOOJIbIIAsk YaCTh JIMHUM MO B .
CrnenoBaTenbHO, JUHUU TIOJISI B MOBTOPSIIOT (JOPMY 3aMKHYTOTO CEp/ICYHUKA

4 >>1, 1 B 3TOM CMBICJIC JTUHUU TIOJIsI B HEe JM00SAT BBIXOJIUTH U3 CEplICUYHUKA TPU
u>>1.

IIpumepsl penieHus 3a1a4 ¢ MATHUTONPOBOIOM.
Ik3aMeH. 1. MarHuTHOeE 1oJie B KaTyliKe ¢ 3aMKHYTBIM CepAeYHHUKOM IPH
u>>1,

I
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Haiinem marautHoe nosie B B CepIeYHUKE.

Jluaum MarsuTHOTO TIOJII B HE 00T BBIXOOUTb U3 CCPACUYHUKA C BBICOKOM
MarHUTHOM IMPOHULACMOCTBIO U >>1, IIO3TOMY YCPC3 000 CeucHUe CCpACYHUKA

NEPIEHINKYJIAPHOE €ro MyHKTUPHOW OCU MPOXOJUT OAMHAKOBOE YUCIIO JIMHUM OIS
B . Tlotok @ p TIPOMNOPLIMOHAIBHBIN YNCILY JIMHUH MOJIS TAK)KE OJUHAKOBBII B IIOOOM
CEUYECHUHU.

®p=BS, tne S — mIOWAAb IONEPEUYHOIO CEYCHHUS CEpACYHHUKA

MEPIEHAUKYISIPHOTO TYHKTUPHOW JUMHUHM. Ha NpOTSHKEHMHM TOYTH BCEM IJIMHBI
CepACUYHMKA IUIOIIAb CEUCHUsI S OJMHAKOBas, TOTJa U MO0JIE B BO BCEX CEUCHUSIX
cepaeunuka oauHakooe. C yuerom B =uH mnone H ToXe OJMHAKOBO BO BCEM

CCPACYHUKE.
PaCCMOTpI/IM MUPKYIIOATO ITOJIA H BJOJIb OCH CECPpACUYHUKA:
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CﬁHldl:—I , rme [ — cymMMa TOKOB, MPOHHU3BIBAIOIIUX KOHTYP
c

/

WHTETPUPOBAHUS — IIYHKTHUPHBIN KOHTYP.

[Tycte N — 4mciI0 BUTKOB B 0OMOTKE KaTymKH. KakIplii BATOK MTPOHU3BIBACT
IJIONIAJIKY, OTPaHUYCHHYIO TYHKTUPHBIM KOHTYpoM. CrenoBarenbHo, NI — cymma
TOKOB MPOBOAVMMOCTH, IMPOHU3BIBAIOIMINX NYHKTUPHBIA KOHTYp HMHTETPUPOBAHUA.
Torma

4r
gSH ;dl =—NI ,tne I — cuia Toka B 0OMOTKE KaTyIIKH.
) c
JInaun mons B MOBTOPSAIOT (OpMY CEpIACYHMKA, TO €CTh HAYT BJOJb €T0

NyHKTUpHOW ocu. Torma u mnone /H  HampasieHO BIOJIb OCH CEpICYHUKA.
CnenoBarenbHo, f;=H ¥ 5Ty KOHCTaHTYy MOKHO BBIHECTU 3a 3HAaK MHTErpaja.

Torna
4
H- q.>dl = NI , 31ECh qul =[ — nnuHa cepaeuyHuka. Toraa
/ ¢ /
H =" N1 - pg-M
c cl
B= M, rae g >>1 — MarHuTHasg NPOHHULAEMOCTH CepAcYHUKa; N —
c
YUCJIO BUTKOB B KAaTYIIIKE, HAMOTAHHOM Ha CEpACYHUK; / — CHUJIa TOKA B KaTYIIKE.
NI NI
B cucreme CU: B = ,uo,uT, H =T.

dakyIbTaTUBHASI BCTABKA.
CpaBHI/IM INPUBCACHHOC BbIIIC IIPABUJIBHOC PCIICHUC C OH_II/I60'-IHI)IM,
MMpCACTAaBJICHHBIM HWIKC.
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PaccmoTrpuMm nupkynauuio mnoss H 10 HOBOMY IYHKTUPHOMY KOHTYPY.
Kazanoch Obl, MArHUTHOE MOJIE B OCHOBHOM COCPEIOTOYEHO B CEPJICYHUKE, IOITOMY
BKJIaJIOM B LUPKYJISALIMIO CHAPYXKH CEpACUHUKA MOXKHO MpeHedpeds. Toraa

gSHZdI:Ha=4—”N1 _ p-2M
C ca

47 NI
npaBuIbHOTO petieHust H = .

cl

, YTO B YCTHIPC pa3a OTIINYACTCA OT




YroObl n30exkaTh OMMOOK B PEIICHHH, HYKHO YUYUTHIBATh, YTO MAarHUTHOE
noje B B cepAeyHHKE Topas3no Oousiblie, YeM psAIOM C CEpACUYHUKOM, a

HANPSHKEHHOCTh MAarHUTHOTO TOJiA [ B CEpJICUHUKE U PSIOM C HAM HMMEET OJIUH
nopsiAoK BenuurH. [1o 3ToM mpuuMHE HENb3sl MpeHeOpeUb BKIIAJIOM B ITUPKYIISIUIO
monst H CHApyXHU CEpJACYHUKA, U BTOPOE MPEIJIOKCHHOE PEIICHUE OKa3bIBACTCS
HEBEPHBIM.

Konen ¢akyJIbTaTUBHOI BCTABKH.

Jk3aMeH. 2. MarHuTHoe 1oJie B cep/eYHUKe C BeTBJICHHEM.
Paccmorpum  BerBsimumiica  cepaeyHuk. Ilycte B 3amade  3amaHbI
TEOMETPUYECKUE PA3MEPBI CEPIACUYHHUKA, €r0 MPOHUIIAEMOCTh 4 >>1, YHCIO BUTKOB
KaTymiku N ¥ cuia TOKa B KaTyumke /.
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TpeOyeTcst HAWTH MarHUTHOE TOJIE B CEPJCUHHKE.

[Ipn pemieHuM 3afauyul COCTABJISIOTCS YPABHEHHUS MOXO0XKUE HA YpaBHEHMUS
Kupxroda. Ecte ypaBHeHUS A1 y3710B U 17151 KOHTYPOB.

B nHamewm ciyyae y3esl — MECTO BETBIICHUS CEPACYHUKA. Y UaCTOK CEpJ/ICUHHUKA,
KaK Y YYaCTOK AJIEKTPUUYECKON LIENH, — OTPE30K OT OJHOTO y3J1a 10 COCEHETO Yy3IIa.

BhiGepeM TOIOKUTENbHOE HAMPABICHHE MATHUTHOTO MO B HA KakKIOM
Y4acTKe cepAeYHHKa. YuciIo JMHEHHO HE3aBUCUMBIX YpPaBHEHUN i1 KOHTYPOB
COBIAJAET C YHCIIOM AJIEMEHTAPHBIX KOHTYPOB, KOTOPHIE HEJIb3s Pa3AeiiuTh Ha Ooee
MEJIKHE I10 TUIOUIaJH KOHTYPBI.
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Bribepem B KayecTBE KOHTYpOB [JIsi COCTaBJIGHUS YpaBHEHUM JBa
AJIEMEHTApHBIX KBaJIpaTHBIX MYHKTUPHBIX KOHTypa. BpiOepeM MOJOXUTETbHOE
HarpasieHre 00X0/1a KaXKJJ0ro KOHTYpa, HalpuMep IO 4aCOBOM CTpeEJIKe.

VYpaBHeHUs 151 KOHTYPOB IPUMYT CIEAYIOIIUNA BUI:

3aH, +aHy = NI
C .

361H3 —aHz =0



Jlig pemenust CUCTEMbl OTHOCUTEIBHO HEU3BECTHBIX H, H,, H; He XBaTtaer
TPETHETO YPABHECHUS.
Jlob6aBrUM OJTHO ypaBHEHUE IS y3Ja.

[Torok mosist B, BTeKarOIMid B y3€J PaBEH, MOTOKY, BBITCKAIOIIEMY U3 yIJia.
Torna

BS; = ByS, + B3S3,

rae Sy, Sp, S3 — IUIOIIAAM TONEPEYHOrO CEYEHUs CEPAEYHMKA Ha y9acTKax
1,2, 3.

PaccmoTpuM 3azady, B KOTOpOM ILIOIIAJM CEYEHMs OJMHAKOBBIE, TOIJa
B, =B, + B3. Torna

H| = H, + H3 — TpeThe HEJOCTAIOLIEE YPABHEHHE.

SaH, +aH, = 2 NI
C

3CZH3 —ClH2 =0

Hl :H2 +H3

Tpu ypaBHEHUS NO3BOJIAIOT HAWTU TPU HeUsBecTHole H, H,, H;.
MarnutHoe nose B; = pH; Ha KaXI0M [-OM y4acTKe CepICYHMKA.

DakyJIbLTATHB. YPABHCHHUSHA LI MATHUTHOTO MOJISI B IPOU3BOJILHOM
MArHATONPOBOE (1L >> 1) ¢ BeTBJECHHEM.
YpaBHEHHS 11 MAarHUTHOTO MOJISI B MATHUTONIPOBOJAE HE MPOCTO MOXOXKHU Ha

ypaBHeHus: Kupxroda st 35eKTpUUeCcKuX 1enei, a MOJTHOCThI0O UM KBUBAJICHTHBI C
TOYHOCTBIO JI0 3aMEHBI:

1 => BS
4
& => — NI
c
R => L .
uS

3n1ech B JIEBOM cTOJIONE: [ — CHJIa TOKA Ha y4acTKe 3JEKTPUYECKOM Lenu, &
— DIIEKTPOABIIKYINASA CUJIa HAa yYacTKe Lend, R — COMpPOTHBIICHUE yyacTKa 1enu. B
MIPaBOM CTOJIOIE: B — MarHUTHOE TOJIe B CEP/ICYHUKE Ha Y4acTKe MarHUTONPOBO/IA,
S — muomaab MONepeyHoro CeYeHus CepAeUHnKa, N — YHCI0 BUTKOB KaTYyIIKU Ha
cepaeuyHuke; /| — cuiia TOKa B KaTylike, /| — JAJIUHA ydacTKa CepAeYHUKA, U —
MarHuTHAas MPOHHUIIAEMOCTh CepACYHHKA.

4 B
Tak ecnu cepIcYHUK HE BETBUTCS, TO —”NI =|/H=]—=BS L =>
c Y7, uS
47 l
YpaBHeHne —NI =BS _S TSI MarHuTONpoOBO/IA, qTOo ocJie
c H

COOTBETCTBYIOIIMX 3aMEH SKBUBAJICHTHO YPAaBHEHUIO & =[R JJIsl 3JIEKTPUUECKUX
ere.



CrnenoBaTenbHO, BENMWYMHA —— — CONPOTHBICHHWE MAarHUTOMNPOBOJA
uS
MarHUTHOMY NOTOKY. Torna 4 — yJenbHas NPOBOJUMOCTh MarHUTHOTO MOTOKA.



