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BBEAEHME

MarHuTHasa uenb — 3TO 3aMKHyTaa CMCTeEMaA, 3NeKTPOMarHnUTHble NpoLEecChl,
B KOTOPOW MOXHO OnucaTb C NMOMOLLBLIO TaKUX MOHATUN KaK MarHUTOOBUXYyLLasA
cuna F (MOC), marHntHas nHaykumst B M MarHUTHbIM NOTOK @. OCHOBHbIMU
afieMeHTaMn OaHHOW CUCTEMbl ABMISKOTCA YCTPOWCTBA, coAepxawue deppo-
MarHuUTHbIE Tena, ycunmsearLime BHeLHee MarHMTHoe norse.

MarHuTHble uenn B 3aBUCUMOCTU OT BMAA HaMarHMYMBalOLLEro TOKa Knac-
CUPULUMPYIOTCA Ha Lienu NOCTOSIHHOrO TOKa M nepemMeHHoro Toka. Paccmartpu-
BaeMble Lenn sBMNSTCA HENMMHEeMHbIMKU LensaMu. PacyeT Takmx uenen 4yacrto
CBsi3aH CO 3HA4YUTESNbHbIMM MaTeMaTUYeCKUMn TpyaHOCTAMU. 3TO obycrnosne-
HO TEM, YTO, BO-NEPBbIX, NPOLECCHI B TAKUX LENSAX ONUCbLIBAOTCA CUCTEMOWN He-
NMMHENHbIX YPaBHEHWUN; BO-BTOPbIX, XapaKTEPUCTUKMU MarHUTonposoda nosnyye-
Hbl ONbITHBIM NMYTEM U HE MMEKT TOYHOrO aHaNMTUYECKOro BblpaxeHus. B cBa-
31 C 3TUM OCHOBHbIM METOAOM pacyeTa MarHUTHbIX Lenen NOCTOAHHOro Toka
AaBnsgeTcs rpadpoaHannTUYecKnin MeTog.

Llenb HacTosLwero MeTognyeckoro nocodbusa 3akrnovyaeTcsa B OKasaHuu Mo-
MOLLM CTyAeHTaM B U3Y4YEHUM 3TOr0 CIOXHOIO M BaXXHOro pasfena TeopeTtunye-
CKMX OCHOB 3I1eKTPOTEXHUKU. M3noxeHne BedeTcsa Ha npumepe O4HOPOAHOM
pa3BeTBEHHONW MarHUTHOM LEenu, cogepkallen UCTOYHUK noctosiHHon MAC,
BO30y)XaalLWen pasnnyHble MarHUTHbIE MOTOKN B ee BeTBsAX. [lpn pelleHumn
AaHHOW 3aaayn HeobxoaAnMMO NMPOBECTU MHOXECTBO MOBTOPSOLINX apudmeTn-
YeCKNX OEeNCTBUW, NO3TOMY aBTOpP AAHHOro nocodbusa pekoMeHayeT npuv BbIMnon-
HeHMn pacveTHo-rpadudeckon paboTbl ncnonb3oBaTtb IBM.

3agaHue Ha paboTy onpegenseTca CTy4eHTOM Mo TpeM uudpam npuceo-
€HHOro emy BapuaHta. Homep cxembl coBnagaeT ¢ TpeTben Lmpon BapnaHTa,
a YNCneHHble 3Ha4YeHUs NapameTpoB Lenn BblbupatoTcs No nepBon U BTOPOM
undpe 13 npuseneHHbIx Tabnuu. Nepen Havyanom paboTbl COBETYEM CTYAEHTY
N3y4YNTb COOTBETCTBYIOLIME pa3aersibl TEOPUN NO KOHCMNEKTY NEKUNUN U PEKOMEH-
AyeMON B KOHLEe nocobusi nutepartype.



1. BAQAHME HA PACYHETHO-TPA®OUYECKYIO PABOTY

PasBeTBneHHas MarHWTHas uenb (puc. 1)' npeacraensieT coboi Tpex-
CTEPXXHEBOW cepaeyHUK U3 JINCTOB 3NIEKTPOTEXHMUYECKOW CTanu, Kpueasi Hamar-
HUYMBAHWA KOTOPOKM NpeacTasneHa B Tabn. 1. [1ng aTon uenn Hago BbINOSTHUTb
cnegywouee:

1. Ha4yepTuTb 3KBUBANEHTHYIO CXEMY MarHUTHOW Lienu, ykasaB Ha Hen Ha-
npaBrieHne MarHUTHbIX MOTOKOB U MarHutToaswxyLmnx cun (M4ce);

2.CocTaBUTb CUCTEMY YpaBHEHM NO 3akoHam Kumpxroda ans mMarHUTHOM
uenwu;

3.OnpegennuTb MarHUTHbIE NMOTOKM B CTEPXKHSAX, MAarHUTHOE HanpsXeHue u
3Ha4YeHne MarHUTHOM NHOYKUMK B BO34YLLIHOM 3a30pe.

Paamepbl MmarHMTHOM Lenn Ha puc. 1 ykasaHbl B MM. B Tabn. 2 gaHbl Benu-
YMHbI TOKOB U YNCNO BUTKOB OBMOTKM NSl KaXOoro BapuaHTa.

Tabnuua 1
KpuBas HamarHuumMBaHus
B, Tn 0 0,4 0,8 1,2 1,6 2,0
H, Alm 200 400 950 3900 15 000
Hpumeanue. |-|pl/1 pacyeTe uennm NnoTokamMun pacceAaHna npeHe6peqb.
Tabnuya 2
YucnoBble 3Ha4YeHUA NapaMeTpoB Lenu
[MepBasd A Wi 4MCIO BTopas A W5,
wipese | WA | Tamon | UWbmase | hA | wercan
1 30 100 1 20 110
2 50 125 2 15 100
3 20 200 3 10 125
4 20 330 4 10 180
5 25 250 5 15 100
6 20 250 6 5 400
7 26 200 7 10 250
8 20 270 8 5 350
9 25 220 9 10 200
0 20 220 0 10 150

! BapuaHTbl cxeM ony6rmkoBaHbl B [1].
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2. PACYET PA3BETBJIEHHOA MArHUTHOM LIENU

MOCTOAHHOIO TOKA

PacueT pasBeTBfiEHHbIX MarHUTHbIX Lienen NOCTOSIHHOMO TOKa OCHOBaHHbLIWM Ha
npuMeHeHun 3akoHoB Knpxrodgha Ans MarHUTHbIX Lenen CoaepXUT HECKOSTbKO aTa-
noB: 1) cocTaBneHne 3KBUBANEHTHbLIX CXeM; 2) 3anncb ypaBHeHun Knpxrodpa ang
MarHUTHOM Lenu; 3) peLLeHne nosy4eHHoOM HeSTMHEMHOW CUCTEMbI YPaBHEHW.

2.1. CocTtaBneHme 3KBMBAJIEeHTHOM CXeMbl
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Puc. 2. NMpumep marHuTHOM Lenu

Ha puc. 2 npuBegeH npumep pasBeTBeH-
HOW OOHOPOAHOW MarHUTHOM uenun. Pasmepsl
Lenu ykasaHbl Ha PUCYHKe B MUIIMMeETpax, a
|1:10 A, W1:200

[aHHaa marHuMTHasa uenb MMeeT OBa yana,
0003Ha4YMM NX Ha SKBMBANEHTHOM CXeMe KakK a
n b, Tpn BETBW, OOVH BO3AYLUHbLIA 3a30p WU
OOMH UCTOYHUK MAC, HanpasneHne KOTOpPOW
onpeaensieMm no npasuny nNpasown pykn (BbITS-
HyTble nanblbl MPaBON PyKU Hanpasndem no
TOKY, NpoTekarowemy no obmMoTke, a OTOrHy-
Thi Ha 90° BONbLLON Nanew, NoKaxeT Hanpas-
NeHne MarHuToaBuxywen cunel). B gaHHoM
cnyyae M/C HanpaBneHa BHU3.

OKBMBaneHTHas cxema OygeTt npeactaBndatb cobon Tpu napannefibHo Co-
eanHeHHble BeTBU (puc. 3). lNepBasa BETBb COCTOUT M3 MOCReaoBaTeSibHO CO-
€OWNHEHHbIX uctovyHnka MA4cC Fi=l,w,, HeNMHenHoro conpoTmeneHns Riy; BTO-
pasi — HEeNMHEWHOro conpoTmMBneHna R,y, U NMHEMHOro conpoTmBneHnsa Reg;

f a
F, Raw
Rowm
Rim Rs ¢3T
@, T¢2

Puc. 3. OkBuBaneHTHad cxema

MarHUTHOM Lenm

d

C

TpeTbsl COOAEPXUT HENMHEMHOE COonpo-
TuBneHne Rjzy (puc.3). ConpoTuBneHus
Riv, Rom, Raw XapaktepuayloT conpoTmB-
fieHre y4acTKOB MarHMTonposoaa, a Rg —
COMpOTUBIEHME BO3YLLHOIO 3a3opa.

Unba Ha 9oKkBMBaNeHTHOM CXeMe MOKaXem

HarnpaBfieHMEe MarHMUTHLIX NMOTOKOB: Mar-
HUTHbIKW NOTOK @; coBnagaet MNo Ha-
NpaBfiEHNIO C MarHUTOABWXYLLEN CUITON
F. n HanpaBneH oT y3na a, @, n @; nyctb
6yayT HanpaBneHsbl K y3ny a.

O603Ha4YMM MarHUTHOE HanpsPKeHue
mMexay ysnamm b u a, kak Uy, N NoKa-

XeM ero HaripaslreHune Ha 3KBMBaANEHTHOW CXeMe.
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2.2. 3akoHbl Kupxrocda gna marHMTHOM uenm

[Mpn pacyeTe MarHUTHbIX LENen MUCMONb3yT TaK Ha3blBaeMble MeEPBbIN U
BTOpPOW 3aKoHbl Knpxroda.

[lepebili 3akoH Kupxzaogha Onsi mazcHumHou uenu:. Anrebpandeckas cymma
MarHUTHbIX NOTOKOB @, B y3ne paBHa HyJO

S¢k=0.

Bmopou 3akoH Kupxezogha 0nsi maeHumHou uenu:. Anrebpandeckas cymma
MAC (Slkwy) B KOHTYpe MarHMTHOW Lenu paBHa anrebpanyeckon cymme mar-
HUTHbIX HanpshkeHUn (SHyfx) B 3TOM e KOHType

Slka:SHktk,

roe ly — HaMarHM4mMBarLNA TOK, Wy — KONTMYECTBO BUTKOB KaTyLUKW, H, — Hanpsi-
)KEHHOCTb MarHUTHOro nons k-ro yyactka, f, — AnuHa cpegHen nuHun. MarHumt-
Hoe HanpsikeHne Uy, Ha y4acTke MarHMTHOW Lenu onpenensieTcs Kak:

Um=Hibk.

CornacHo [2-4] onsa pacyeTta 3f1IeKTpUYeckon Lienn HenocpenCTBEHHO Mo 3a-
KoHam Kupxrotha Hago cocTtaBuTb MO MEPBOMY 3aKOHY Ha OOHO ypaBHEHME
MEHbLUEe, YeM Yy3r0B, a N0 BTOPOMY — KOSIMYECTBO BETBEN MUHYC KONMMYECTBO
YpaBHEHUI, COCTABMNEHHbIX NO NEPBOMY 3aKOHYy. OTUM npaBuiomMm byaem nosb-
30BaTbCs M AN pacyeTa MarHMTHOM uenn. MNMockonbKy Lenb COaepXuT aBa y3-
na v Tpu BETBU, TO MO NEPBOMY 3aKOHY HadO COCTaBUTb OOHO ypaBHEHME, MO
BTOpPOMY — [Ba.

CocTtaBngem ypaBHEHUS.

[MpymeMm, 4TO BTEKaloLmMe MarHUTHble NOTOKM ByayT 3anucaHbl CO 3HAKOM
MUHYC, a BblTeKalowme — ¢ nacom. Torga onga ysna a no nepBoMy 3aKOHY
Kupxrodga ons MarHMTHOM uenu nosiy4aem:

¢1—¢2—¢3=0.

3anuwem ypaBHeHUS Mo BTOPOMY 3akoHY Kmnpxroda onsa koHTypos afebcda
n abcda. Obxon KOHTYpa 1 B TOM U B ApYromM crnyyae Bblbupaem npotmB ob6xo-
i@ YacoBOM CTPESIKU.
afebcda: Fi=H€1+Uppa

abcda: O0=—H>,—Holo+Unpa,
Umba=H3€3.
roe Hq, Hy, Hi, Ho, €1, €5, €3, £{; — HANPSXKeHHOCTU MarHUTHOro nosisd N cpegHue
NIMHUN Yy4aCTKOB MarHUTHOW Lienn, COOTBETCTBEHHO, NepBOU, BTOPOU, TPeTbEN

BETBEW MarHUTOMpoBoAa WM BO3AyLIHOro 3asopa, Fi=l;w; —marHutoaBuxyLlas
cuna.

11



[MonyyeHHas cuctema ypaBHeHUN OyOeT BbIrNsAeTb crneayowmm obpasom:

¢1—¢2—¢3=0
liw1=H181+Upmpa
0=—Hz€>—Holo+Umpa
f Umpa=Hsts.

— ——— —

2.3. PewueHue HeriIMuHEeMHOU CUCTEMbI YpaBHEHUM

[MonyyeHHast B NyHKTEe 2.2. cUCTEMA HESIMHENHbIX YPaBHEHUI MOXET bbITb
peweHa rpadoaHanuTniyeckum metogom. [na atoro Heobxoaumo OygeT no-
CTPOUTb 3aBUCMMOCTU MarHMTHbIX MOTOKOB OT MarHUTHOro HanpsXeHust Uppa:
®@;=f(Umpa), Po=f(Umpa), Ps=Ff(Umpa). MNoCkoNbKky no nepsomy 3akoHy Kupxroda
®,=D,+@;, TO Heobxoanmo ByaeT NOCTPOUTb N CYMMAPHYHO KPUBYHO MarHUTHbIX
NOTOKOB @, 1 @3 NpU OOHUX N TEX XKEe 3HAYEHUSIX MarHUTHOIO HanNpPsKeHNa Uyp,.
Touyka nepecevyeHnss cymmapHon kpuson n @=f(Uypa) ONpenennt 3HayvyeHus
MarHUTHOro noToka @; N MarHUTHOrO HanpsKeHUs1 Uypa. 3Has 3HavyeHuss Uypa,
No NOCTPOeHHbIM KpmBbIM @P,=f(Uppa) U @3=f(Uypa) MOXHO Onpeaente MarHuT-
Hble NOTOKN @, n @;.

[Mpexae 4yem cTpouTb HeoBXoauMble 3aBUCMMOCTW HAAO BbIMOMHUTL Crie-
aylouee:

1. OnpegenuTb NnoLwaan NonepeyHoro ce4YeHns y4acTkoB MarHMTonpoBoaa

S,=30-20=600 MM°=6-10"* M7,

S,=S3=30-25=750 MmM*=7,5-10"* m°.

B panbHenwem Bce BbluUCeHMA OyaemM NponsBoanTb B eanHuuax cuctembl CU;

2.Ha puc. 2 HameTUTb CPeaHIo NUHKIO N onpeaenuTb ANNHbI ee Y4aCTKOB.

{, = % + 0,09 +% =0,115m

{>= (% + 0,04 + 0’0225 + 0,025 ) X2 +0,09 - 0,0045 =0,2355 ™m
£ (% +0,02+2025 0025, 509202 m

¢,= 00045 w.

3. BblyncnuTb:
3.1. Marnutoaswmxywyto cuny Fi=l;w;=10-200=2000 A,
3.2. Hanpsi»keHHOCTb nonsa B BO34YLLUHOM 3a3ope

3.3. MpowusseaeHne Hyfy=8-10°-4,5-10" B,=3600B,, A.
4.Mo TabnnyHbiM gaHHbIM (Tabn. 1) NocTpouTb KPUBYHD HamMarHMYMBaHUS
(puc. 4).
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5. N3 ypaBHEHUI coCcTaBneHHbIX MO BTOPOMY 3akoHY Kupxroda ans marHuT-
HbiX uenen Iwi=H;€;+Uypa 1 0=—H>€,—Hfo+Uppa BbIpa3nTb MarHUTHOE Hanps-
XeHue mexnay ysnamu b u a.

Umba=l1W1—H1;

Umba=H282+Hobo

6. Bblancnutb anga 3agaHHbIX 3HA4YEeHUN NOTOKOB @y, @, @3 MarHUTHbIE Ha-
npsxxeHns Uppa.

B, Tn

2 B
//

0,5 H

O i i i i L1 i Ll [l Ll i T | [l i

0 5000 10000 15000 H, A/m

Puc. 4. KpuBass HamarHn4nBaHus

[na atoro 3agaguMca psgoM 3HAYEeHUM MarHUTHOWM WMHAYKUuuM B, Torpa
MarHuTHble MOTOKM B BETBAX onpegenum no dopmyne @=B-S. [Ansa gaHHou
CXeMbl MPU OOHUX N TEX Xe 3HAYEHUSX MarHUTHON UHOYKUMN B MarHuUTHble no-
TOKN BO BTOPOW U TPETLEN BETBU paBHbl @,=@;, T.K. paBHbl NnoLwiaan nonepey-
HOro ceveHna MarHMTonpoBoAa B COOTBETCTBYHOLLMX BETBSAX.

[lanee ons kKaxgoro 3agaHHOro 3HadeHns B No KpMBOWM HamMarHUYMBaHUS
(puc. 4) onpegennm HanNpsYKEHHOCTb MarHUTHOro Nonst MarHuTonposoga H. Mo
N3BECTHbIM 3HAYEeHUAM HanpPsHKEHHOCTU MarHUTHoro nonst H BblMUCIIMM Mar-
HUTHOE HanpskeHne Uyp, 4NS pasfinyHbIX NOTOKOB.

Hanpumep, npn marHntHon nHaykumm B=0,4 Tn, HanpsS»KeHHOCTb MarHUTHO-
ro nons pasHa H=200 A/m (cm. puc. 4).

Bbluncnmm cHavana MmarHUTHbIE MOTOKM:

®,=B,-S,=0,4-6-10"=2,4-10"B6=0,24 mB6,

®,=®,=B,-S,=0,4-7,5-10"=3.10"B6=0,3 MB6.

MarHuTHOe HanpsXeHMe Ha yvyacTKax MarHMTonposoda AS1s pasfnYHbIX MNo-
TOKOB ornpeaensem Kak:

13



Uwmba=11W1-H1£,=2000-200-0,115=1977 A — AN MarHWTHOro noToka @,

Umba=H2f>+Holp= H.,+3600B,= 200-0,2355+3600-0,4=1487,1 A — ana &,
UMba:H3£3:200'0,2=40 A - o4 ¢3.
Pes3ynbTathl BbluMCieHUn npeacTasneHsl B Tabn. 3-5.

Tabnuya 3
PacuyeTHble AaHHble ANA NOCTPoeHnsA 3aBUCUMOCTU @ (Uyy,)
B]_,TJ'I H]_ A/m H]_tl, A U|\/|ba:|1W1—H1£1, A ¢1, mBO
0 0 0 2 000 0
0,2 25 2,875 1997,1 0,12
0,4 200 23 1977 0,24
0,6 300 34,5 1 965,5 0,36
0,8 400 46 1954 0,48
1 550 63,25 1 936,8 0,6
1,2 950 109,25 1890,8 0,72
1,3 1 400 161 1839 0,78
1,6 3900 448,5 1551,5 0,96
2 15 000 1725 275 1,2
Tabnuua 4
PacuyeTHble AaHHble AN NOCTPOoeHUs 3aBUCUMOCTU P,(Uy,,)
B,=B, n H, A/Mm Hofo, A Hzfz, A UMba:Hzfz‘FHoto, A ¢2, mBO
0 0 0 0 0 0
0,2 25 720 5,8875 725,89 0,15
0,4 200 1440 47,1 1487,1 0,3
0,6 300 2 160 70,65 2 230,7 0,45
0,8 400 2 880 94,2 2974,2 0,6
1 550 3 600 129,53 3729,5 0,75
1,2 950 4 320 223,73 4 543,7 0,9
1,3 1400 4 680 329,7 5 009,7 0,975
1,6 3900 5760 918,45 6 678,5 1,2
2 15 000 7 200 3532,5 10 733 1,5
Tabnuua 5
PacuyeTHble AaHHble AN NOCTPOEeHUs 3aBUCUMOCTU P3(Uy,)
B3,TJ'I Hs Alm UMba:H3£3, A ¢3, mB6
0 0 0 0
0,2 25 5 0,15
0,4 200 40 0,3
0,6 300 60 0,45
0,8 400 80 0,6
1 550 110 0,75
1,2 950 190 0,9
1,3 1 400 280 0,975
1,6 3900 780 1,2
2 15 000 3000 1,5

14




Ha ocHOBaHuM pe3ynbTaToB BbIMUCHEHWA, NPeAcTaBneHHbIX B Tabn. 3-5,
ctpoum 3aBNCMMOCTU P1=f(Uppa), Po=f(Umpa), P3=f(Umpa) (pPYC.5) N cymmapHyto
KpnBYyo @(Uyiap)=(Ps+®;)(Unpa)-

a (D, vB6 2,5

D(Uwia)
2 d
Vi > W4T
7 T WA ITNIR) +2CPMbay
rd I UPMbay
1,5 / 4/’ //—
7 1 = =
/= -
/ Unarl) —
1/ . P (Umb >
\ "
—
0,5
P
/,
0
0 2000 4000 6000 8000 10000 12000
UMba; A
0
o, mB6
1.4 o,
®,(Unpa) m T
12 L T ®5(Unga)
__"—_-—_-'__"-_—"—'—_‘-—_——'-'—______';/ PG - == -
AN A N A =, g A N O I R S
1 //’: - = " - ] ms
=i Ly -
T
(,/ Pl
0,8 Vil
06
f
4
0 /
/ .
02 /' 0";2 Unibal
m,
0
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[TocnenHO KpUBYKD CTPOUM CyMmupys opauHaTbl KpuBbiX @,=f(Uppa) W
D:=f(Uppa) NP OOHUX N TEX XKE 3HAYEHUN MArHUTHOro HanpsXKeHnsa Uppa. Ons
9TOro 3agaemcsl psiaoM 3Ha4eHU MarHUTHOrO HanpsKeHUsa N Onst 9TUX 3Haye-
HUA HaXxo4MM NOTOKN @3, P, 1 UX CYMMY AS1 JAHHOIO HaNpsXXeHusl, Tak cornac-
HO pMC.5 NpM MarHUTHOM HanpsbkeHun pasHom 200 A notok @,=0,04 mB6,
®,=0,91 B0O, Toraa cymmapHbI NOTOK paBeH

d=d;+9P,=0,04+0,91=0,95 mB6.

Ha koopauHaTHOM nMNOCKOCTM OTKNagblBaeM TOYKY C KoopauHaTamu
Umba=200 A n @=0,95 mB6.

AHanorMyHbIM 06pasom paccyMTbiBaeM U KOOpAMHATLlI APYrnX TOYEK 3aBu-
cnmMocTn D(Upba).

N3 puc. 5 BuaHo, 4To KpmBble @(Upap) U @1(Unna) NEPECEKAOTCA B HEKOTO-
pon Touke. OKPEeCTHOCTb 3TOM TOYKM B YBENNYEHHOM MacwTabe npeacrasneHa
Ha puc. 5,6. ObosHaumm Touky nepeceyeHunst KpmBbIX P(Uyap) N @1(Unmpa) KaK m.
OpauHaTa aton Toukn ByaeT Uckombln NoTok @, a abcumcca MarHUTHbIM Ha-
npsxxeHnem Uppa.

B paccmaTpuBaemom npumepe @,=1,17 mB6, Uy,,=445 A.

Ha puc.5,6 n3 Toukn m npoBedemM NpAMyl0 napannenbHylo OCuM opauHarT.
Toukn nepeceveHus nposegeHHon npsimon ¢ KpusbIMN Po=f(Uppa )t @P3=f(Unna)
0603Ha4YMM M, 1 M3, COOTBETCTBEHHO.

Onpenenvm opanHaTbl TOYEK M, U M3 KOTOPbIE N ByayT 3HAYEHUS MU COOT-
BETCTBYIOLLUNX MarHUTHbIX MOTOKOB

¢2=0,09 MBO6 1 ¢3=1,08 mBO.

Onpegenum 3HayYeHUs MarHUTHOM WHOYKUMM U MarHUTHOIO HarnpsbhkeHus B
BO34yLLHOM 3a3ope. lNpeHebperasd MarHUTHbIMKM MNOTOKaMKU paccesiHus byaem
cunTatb, 4TO Py=@,, criegoBaTesibHO,

_®, _0,09x07°
s, 75x0°
Uo = Hofo = 3600B, = 3600-0,12 = 432 A.

B, =B =012 Tn,

KOHTPOJIbHbLIE BOMNPOCHLI

Kakne uenu HasbiBalOTCA MarHUTHbIMN?

Cdopmynupyinte 3akoHbl OmMa n Knpxroa ans MmarHMTHbIX Lienen
[MosicHUTE, NoYeMY MarHUTHble LeNu SBNATCA HENUHENHBbIMN?
Kakne domsnyeckme BenMUnHbl XapakTepusyroT MarHUTHYIO Lenb?
Kakne meTtogbl pacyeTa MarHUTHbIX Lenen Bbl 3HaeTe?

a s wbdhPE
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3AKNMIOYEHME

B gaHHOM meToguyeckom nocobun He OTpaxeHbl cbmsmquKme npouecchl,
npoTeKkawLne B MarHUTHbIX Lendax noCToAHHOINo Toka, No3ToMy A ycnewHoro
yCBOEHNA CTyAEeHTaMn OOHOIro M3 pa3ferioB TEOPETUYHECKUX OCHOB 3J1EKTPO-
TEXHUKN aBTOP HACTOATEJIbHO COBETYET ydallnmcsa OOMNnoJIHATESNIbHOE N3ydHeHne
yqe6H017| JimTepaTtypbl U CaMOCTOATESIbHOE peLlleHne 3adad rno AaHHOU TeMme.
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