JIekims: No5

MATI'HUTHBIE LHEIIN

Y4eOHbIE BOTIPOCHI

1. TloHsTHE MAarHUTHOM LIETH. DJIEMEHTHI MAarHUTHBIX IIETIEH U UX TTapaMeTPhI.
2. 3aKOHBI MArHUTHBIX LETIEN.
3. Merojsl pacuera HEPa3BETBICHHBIX MArHUTHBIX LIETICH.

1. IlonsiTHEe MATHUTHOM HHEIIn. JieMeHTbl MATrHUTHbBIX

Henei M UX MapaMeTpsbl.

MarnuTtHas 1enb SBJISETCA TJAaBHOW YacTbl0 MHOTHUX 3JIEKTPOMArHUTHBIX
YCTPOMCTB: ANEKTPUUYECKUX MAIIUH, TPAHCPOPMATOPOB, IIEKTPOMATHUTHBIX pelie U
T.J.

B maruutHO# 1enu oGecneunBaeTcst 86030yicoenue U KOHYeHMpayus MazHum-
HO20 NOJIA 8 3A0AHHBIX MAbIX 00bemax npocmparcmea. KOHEUHON LENbI0 CO3/1aHus
1000 MarHUTHOM LIENH SIBJISETCS MPAKTHUECKOE HCMOJIb30BAaHUE SHEPIHHU 3TOrO
TIOJISL, SIBJISIFOLLETOCS] MATEPUAIIBHBIM €€ HOCUTENEM.

XapaKTeprUCTUKU MATHUTHOM LIETIM U €€ MapaMeTPbl CBSI3aHbI C XapaKTEPUCTH-
KaMH{ MarHUTHOTO TOJIS U TapaMeTpaMu Tell U Cpell, 00pa3yolIuX 1eMb.

3aKOoHBI MArHUTHOM LIENU BBITEKAIOT U3 OOIIMX 3aKOHOMEPHOCTEW MarHUTHOTO
IIOJISI: IPUHLIMIIA HENPEPBIBHOCTH MArHUTHOTO NIOTOKA M 3aKOHA MOJIHOTO TOKa. Teo-
pHYs MATHUTHBIX LIETEH CTPOUTCSA [0 aHAJIOTUU C TEOPUEH FIEKTPUUECKUX LETIEH.

Maznummnoti yenvio Ha3bIBAETCSI COBOKYIHOCTh YCTPOMCTB, COAEpkKaIIUX (ep-
pPOMAarHuTHBIE TeJa, HIEKTPOMArHUTHBIE MPOIECCHl B KOTOPBIX MOTYT OBITH OMUCAHBI
Ipy MOMOIIM TOHATUM MarHuToaBKylled cuiabl (MJIC), MarHUTHOrO MOTOKa U
Pa3HOCTH MarHUTHBIX MOTEHIIHAJIOB.

Mogenb MArHUTHON LEMU MOKET KCIOIb30BATHCS JIsl OMUCaHUsl pabOThl Kak

BCCT'O JJICKTPOTCXHUYICCKOT'O YCTpOﬁCTBa, TaK 1 OTACJIBHBIX €TI0 YacTeH.



JIrobast MarHuTHas 1IENb COJIEPIKUT JABE TPYIIIIHI 21eMEeHMOE:
- uctounukd MJIC (0OMOTKH C 3IEKTPUYSCKUMH TOKAMH WIIM TIOCTOSIHHBIC

MarHUThI)
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- Ma2Humonposoouvl (MaTepuaibl ¢ OOIBIIION MArHUTHOW MPOHUIIAEMOCTBIO L -

garie Bcero, GeppoMarHeTHKN).

Hcnonp3oBanue MaTCpHUaJIOB C 00JILIIION MarHUTHOM IIPOHUIACMOCTBIO HeOO-
XO0OuMO HJisd TOro, YyTOOBI MarHUTHOE ImoJIc, Co3aaBacMoOC HCTOYHHKAMH, PacCIIpo-
CTPAHAJIOCH 110 MAarHuTOIIPOBOaM.

Mar"uTHbIC LIEIIH OBLIBAIOT:

- MPOCTHIC (HEPA3BETBICHHBIC);,
- CIIO>KHBIC (Pa3BETBICHHBIE).

IIpocTtasg mMarHuTHas LieOb — 3TO Oernb, Ha y4YacCTKax KOTOpOfI HMECT MECTO

OJIMH U TOT K€ MarHUTHBIN MOTOK (puc.1 u puc. 2)



CnokHast MAarHUTHASI OCIlb — 9TO MarHuTHasa 1OcCI1lb, B KOTOpOfI MarHuTHBIA MO-

TOK, co3aBaeMblil ucrounnkoM MJIC, pa3BeTBiseTcs mo ydyactkam (BETBSIM) MarHu-

TorpoBoja (puc. 3).
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Puc. 3. CnoxHasg MarautHas 1enb



Ha PHUCYHKC 4 1oKa3aHa B pa3pe3Cc O0aHa HaMarHMYHBaArOIias 00MOTKa (HpO-
BOJ, IIO KOTOPOMY IIPOTCKACT MMOCTOSIHHBIM TOK I), PAacCIIOJIOKCHHAsT Ha HCPA3BCTB-
JICHHOM (I)eppOMar HHUTHOM 3aMKHYTOM CCPACYHHKCE. HpI/I IMIPOTCKAaHUHU TOKa B OKPY-
KaromeM IIpOoCTPpaHCTBC 06pa3yeT05I MAarduTHOC IIOJIC, XAPAKTCPU3YCMOC B PA3ZHBIX

TOYKaX MPOCTPAHCTBA PA3IMYHON BEJIMYUHON MarHUTHOTO OTOKA.

/%

Pucynox 4. ITpocTtasi MarHuTHasi LEMb C AIEKTPOMArHUTOM

Mar"suTonpoBoJi — 3TO OCHOBHAsl 4acThb MAarHUMTHOM eIy, MIMpCAHasHA4YCHHAS

JUIS IPOBEACHUSI U KOHIIEHTPALIMM MOTOKAa MAarHUTHOM MHAYKIUHU (YCWIEHHUS Mar-
HUTHOTO NMOTOKA). Belnonusercs u3 peppoMarHuTHBIX MaTepUaoB.

OcHoBHOM XapaKTEPUCTUKOMN (I)CPPOMaI“ HUTHBIX MATCPHUAJIOB SBJIACTCA HX BC-

Oep-amMIiepHas xapaKTeprucTHKa (IIeTIIs TUCTEpe3Hnca).
B 3aBHCHMOCTH OT NIETJIM THCTEpPE3NCa Pa3INIaroT:
- MarHUTOMSITKHE MaTepuaisl puc.5 (H, <0,01+0,05 A/m, K;; <0,7);
- MarHUTOTBEp/IbIe MaTepuaisl puc.6 (H, > 20+30 kA/m, K, > 0,95),

rae K, — koagdunment npsamMoyroabHoCcTH, K, = Br/Biax;



— MarHUTHBIE MaTepHaibl IS TOCTOSHHBIX MAarHuToB  (CIuiaBbl Fe-
Co-Ni-Al), wnmeromme H, = 40-200 kA/M u  (BH)pax =7-80 KI[)K/M3, npu Br
=1,35-0,65 Tn.
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Pucynok 5. Iletisa rucrepesnca MarHUTOMATKOTO MaTepuana

Pucynoxk 6. Iletns rucrepe3nca MarHUTOTBEPAOTO MaTepruaia

Ha IMPAKTUKEC BMCCTO IICTCIIb THCTCPE3HUCA B KAUCCTBC XaPaAKTCPHUCTHUKHU

B=f(H) ucnonb3y1oT kpugvle HamacHuuusanus HeppoMarHUTHBIX MaTEpUAIIOB.



KpI/IBaSI HaMaron4IrMBaHUA I1OJIYYACTCA KaK TCOMCTPUICCKOC MCCTO TOUYCK KOHITOB
CUMMCTPHUYHBIX TMCTCPC3UCHLBIX IICTCIIb, CHATHIX ITPH MHOT'OKPATHBIX IICPEMArdan-

YUBAaHHUAX 06pa3ua (bepIJOMaFHGTI/IKa IIpHU PpA3JIMIHBIX 3HAYCHUAX TOKOB.

IIpuMeHeHe MAarHUTHRIX IIENEN:;

1. DnexTpuyeckre MaluHbl (T€HEPaTOPHhI, IBUTATEIN ).

2. Anmapatsl U IpuOOpPbl ABTOMATUKHU (pelie, KOHTAaKTOPbl, MATHUTHBIE MTyCKa-
TEJIU, MAarHUTHBIE YCUIUTENN, CUIIOBBIE 3JIEKTPOMArHUTHI).

3. 3mepuTenbHasi U BBIYUCIUTENbHASI TEXHUKA.

CunoBbie QJICKTPOMArduThbl IPUMCHAIOTCA JJIA:

- TUJPOKPAHOB;
- peryJMpoBaHus MOAAYH TOIUIUBA;

- BKCTPEHHOT0 nepekpbIThs Bo3ayxa B J19C.

MaruutHbeil IOTOK D), 3aMBIKAIOMIMKCS MOJHOCTHIO MO MPEIHA3HAYCHHOMY
JUUISl HETO MYTU — 3aMKHYTOMY CEPJICUHUKY — SIBJISIETCSI OCHOBHBIM WJIH paboyum Mar-
HUTHBIM IIOTOKOM.

B peanbHOM MarHMTHOM ENH YaCTh JIMHUWA MarHUTHOM MHJIYKIIUH 3aMbIKAETCS
M0 BO31yXy, MHUHYS Ha OTIEIBHBIX Yy4YacCTKaX WM TOJHOCTBHIO (peppOoMarHUTHBINA
CepIeYHUK, 00pa3ysl TEM CaMbIM TaK Ha3bIBAE€MbIN MarHUTHBIA nomok pacceanus Ds.

Honnvii macnumuwiti nomox @, B030yKJ1a€MbIii TOKOM B OOMOTKE, Ompees-
€TCs KaK CyMMa paboyero moToKa U MOTOKa PacCessHUS:

D=, + Dy
CooTHOIIIEHHE MEXKITY MOJHBIM U pad0OYMM MAarHUTHBIMH MOTOKAMU XapaKTe-

PHU3YCTCA BEJIUYMHOMN Koad)d)uuuenma MACHUMHO20 PACCeAHUAL:

D, (1)



B peanpHBIX LENsIX MOTOK paccesiHUsl BCErjaa MPUCYTCTBYET, TO €cTh o > 1,
OJIHAKO IIPU pacyeTax MarHUTHBIX LENEl, He MMEIOIIMX BO3IYLIHBIX 3a30pPOB, pacce-
SIHUEM 4acTo IpeHeOperaT, cuutast o= 1.

OcHoBHbIM napameTpoM uctounrka MJIC ciyuT, €CTECTBEHHO, cama BEJIH-
yuHa MJIC F.

Jns ocHoBHOro THna uctoyHUkoB MJIC, mpuMeHsSeMbIX B 3JIEKTPOTEXHUYE-

CKHX YCTPOWCTBAX - 0OOMOTOK C TOKaMH, €€ BEIMUKHA ONpeAensercs o Ggopmye

F=wl,
raAc w - YUCJIO BUTKOB IIPOBOAA,
MarsauTHbie O B OTIIMYHEC OT JJICKTPUUYCCKHUX MMCHOT COU3MCPHUMBIC IIPO-
JIOJIBHBIE U TIONEPEYHbIE TeoMeTpruYecKue pasmepsl. 1o 3TOM MpUUYMHE K TaKUM ILie-
IIAM IIPUXOAUTCS IIPHUBJICKATD ITOHATHA TCOPHUHU MAaIrHUTHOT'O ITIOJIA B OOJIBIIIEH CcTelIe-

HH, YCM IIOHATHA IJICKTPHUYICCKOI'O IIOJIA K QJICKTPHUICCKUM L CITAM.

2. 3aK0HBI MATHUTHBIX HeNei

B ocHoBe pab0Thl MarHUTHBIX IENEHN JIEKAT 3aKOHBI, 110 AHAJIIOTUU C AJIEKTPU-
YECKMMHU LeNsIMU Ha3zbIBaeMble 3akoHaMu Oma u Kupxroda ajis MarHUTHBIX LIETIEH.

3axon Oma 013 macHumHOU yenu yCTaHABIMBAET B HEPA3BETBICHHOW MAarHUT-
HOM LIENHU CBSI3b ME¥XK/1y BEJIMYMHONM MAarHUTHOTO IOTOKA B 3aMKHYTOM KOHTYpE Mar-
HUTONpoBoa 1 BennunHoit MJIC, Bo30ykmarorieil yka3aHHbIN MOTOK, a TaK)Ke CBSI3b
IIOTOKA C TEOMETPUUYECKUMH pa3MeEPaMU MATHUTOIIPOBO/JIa 1 MATHUTHBIMU IIPOHMIIA-

CMOCTAMM MaTCpHrajia y4aCTKOB MAarHuTOIIPOBOAA.



'Lla_ MarHiTHad IIPOHMaeMOCTh

cepaetaHIiKa

I=1,— nmHa cpenHeit
MarHUTHOH TMHIH

S - IIIOITaab IMOTIEPeHHOT O
CCHCHIA CCPACHHIKA

W - HUCIIO BUTKOB IIPOBOJA

[IpumMeHUuTeNbHO K MPOCTOM MarHUTHOM II€MH, PACCMOTPEHHOW paHee, 0e3

yqéTa MAarouTHOTO paCCCIHUA ,[[ElHHBIﬁ 3daKOH MOJKHO 3aIIMCaThb CJICAYIOIIUM 06pa30M

@ F
= 2)
M
rne F=wl—MJIC oOMOTKH;
W- YHCJIO BUTKOB OOMOTKH;
I - BeIMurHAa HAMAarHUYHUBAIOIIETO TOKA B OOMOTKE;
R); — MarHuTHOE CONMPOTHUBIICHHUE MArHUTOIPOBOJA, OMPEACIISIEMOE BhIpaXKe-
/

R, =——.
M 0SS’

HHUEM

S — momaab CeYEeHNs MAarHUTOIIPOBOIA;

[ — nnvHa cpenHel TMHUA MarHUTHOW MHAYKIMHA B MAarHUTOIIPOBO/IE.

Kak u3BecTHO W3 (PU3UKU, HpUHYUN HEeNnpepbleHOCU MASHUMHO20 NOMOKA
yYCTaHABJIMBAET, YTO MOTOK BEKTOpAa MAarHUTHON MHAYKIHMHU CKBO3b JIIOOYIO 3aMKHY-
TYIO IIOBEPXHOCTH S paBeH HYJ10. MIHBIMM ClI0BaMM, MarHUTHBIE JIMHUN HETIPEPBIBHBI
Y YKCIIO 3TUX JUHUHN, BXOJSAUIUX BO BHYTPb 00JACTH, OTPAHUYEHHON MOBEPXHOCTHIO
S, paBHO YUCITY JTUHUMN, BBIXOJAIIUX U3 JAHHON 00JIaCTH CKBO3b TOBEPXHOCTb.

MaremaTuuecKu 3TOT IMPUHIMII 3alIMCBIBACTCA CIICAYIOIINM 06pa30M



)

P HCYHOK 7. K nosicHeHU10 IMpUHIOHXIIA HCIIPCPBIBHOCTU MAIrHUTHOI'O ITIOTOKA

[IpuMeHUTENBHO K Y3JIy MarHUTHOM IeTH, W300pakeHHOUM Ha puc. 7, ¢ yde-

TOM HAampaBJIeHUI BEKTOpoB Bk u HOpManell N K BRIOpaHHBIM TOBEPXHOCTSIM dS,

BBIPAXKCHUC JAHHOT'O IIPUHIUIIA ITPUHUMACT BUJ:

§BdS =—§BdS+§B,dS+§BdS =0,
N S, S, S3

401041

B obmiem cityuae:
2, P =0. @)
k=1
JlaHHOE BBIpaKEHUE HA3BIBACTCS nepguim 3akonom Kupxeogpa ons macnummuoi
yenu n popmynupyeTcs CIeAYIOIMM o0pa3oM: anredpanydeckas CyMMa MarHUTHBIX

IMOTOKOB, CXOOAIINXCA B Y3JIC MarHuTHOH Le1u, paBHa HYJIHO.



3aKkon noano20 moka STO OJHO U3 Ha3BaHUM MEPBOro ypaBHEHUs Makcsemna
JUTSL DJIEKTPOMArHUTHOTO 1oJsl. JIaHHBINA 3aKOH SBIIsIeTCS 0a3UCOM JJis BCEX WHXKe-
HEPHBIX METO/I0B pacyeTa MarHUTHBIX LETIEH.

[IprMeHHUTENbHO K MarHUTHBIM ILEMSIM MaTeMaTHYE€CKOE BBIPAKEHHUE 3aKOHA
MOJIHOTO TOKA /171l KOHTYpa / MAarHUTHOM LENH, OXBATHIBAIOIIETO KATYIIKY C TOKOM /,

HMCIOIIYIO YU CJIO BUTKOB W HMCCT BU/:

fHdl —wl, )

rne F=wl—MJIC karymku.
IIpu pacu€re MarHUTHBIX IETIEN MArHUTONPOBOJI IENU Pa3EAI0T HA 1 pac-
YETHBIX YYaCTKOB (CM. CJIAMX), B TIpe/esiax KaKI0ro U3 KOTOPBIX MarHWTHAs MHIYK-

oA BK, HaIIPsAKCHHOCTD ITOJIA HK 1 a0COIIOTHAsT MarHUTHAs IMPOHNIACMOCTb MAaTcC-

prana ydacTka /i, NPUHUMAIOTCS HEW3MEHHBIMU IIPHU 33JaHHOM BEJIMYHMHE TOKA, a

BEKTOp B, COBIAAAET IO HANPABICHUIO C BEKTOPOM H, .

Jlenenne MarHUTONpPOBO/Ia HA PACUETHBIE YYACTKH MO3BOJISET UCIIOIB30BATH B
KaueCcTBE KOHTypa HHTETPHUPOBAHHUS 3aMKHYTHIH KOHTYp, OOpa3OBaHHBIA CyMMOM
CpPEeIHUX JUHUM MarHUTHOM MHIYKUWMU [; BCEX TMOCJENI0BAaTENbHBIX PaCUeTHBIX

Y4aCTKOB. B »Tom ClIy4dac IMOABIHTCTPAJIBLHOC BBIPAKCHUC 3aKOHA ITOJIHOI'O TOKa 3a-



MEHSIETCSI CYMMOM CKaJISIpHBIX NpousBeneHuit Hy [, = Um,, 0OBIYHO Ha3bIBAEMBIX
MACHUMHBIMU HANPAACEHUAMU.

Ecnu yuecTb, 4TO KOHTYp MHTETPUPOBAHUS B MarHUTHOM 1€ MOXET OXBa-
THIBaTh HECKOJIBKO KATYIIIEK C TOKAaMH, TO MAaTEMaTUYE€CKOE BhIPAKEHHUE 3aKOHA T10JI-

HOT'O TOKa MOKHO 3aIluCaTh TakK:

ZHklk :ZWka’ (6)

r€ 71 — YUCJIO TOCIIEI0OBATEIbHBIX PACYETHBIX YIACTKOB MarHUTOTIPOBO/IA;
m — 9HACIIO0 KaTyIIeK ¢ TOKAaMH, OXBaThIBAEMbIX KOHTYPOM HHTETPHUPOBAHUS;
wi I — MIC k- kaTymiku (0OOMOTKH).

JI1st n300pakKeHHOT0 Ha CiIaijie KOHTYpa MOTYYUM:
Hl 2[1 +H2 ‘l2 +H3 ‘13: Wi ]1 + W2]2 .

B Teopun MaruuTHBIX LIETIEW TIPUHSATO YACTO 3aMUCHIBATh 3aKOH MOJHOTO TOKA
B (hopMe, CXOAHOM C 3amMUChI0 BTOPOTO 3akoHa Kupxroda as anekTpudeckoil mnenu

(3amucaTh Ha J0CKe):

ZUMK :ZWk]k' (7)
k=1 k=1

®opmyne (7) B TEOpUHM MarHUTHBIX IIETIEH COOTBETCTBYET GMOPOU 3AKOH
Kupxzogpa ona maenummnoti yenu: anredpanyeckass cymMma MaJeHUH MarHUTHBIX
HalpsDKEHUA Ha MArHUTHBIX COINPOTHUBIICHUSAX IOCIEAOBATEIBbHOIO KOHTypa Mar-
HUTHOM 1lenu paBHa anredpanyeckoir cymme MJIC oOMOTOK ¢ TOKamu, OXBaTbIBae-

MBIX KOHTYPOM.



3. MeToabl pacyeTa HePa3BeTBJIEHHbIX MATHUTHBIX 1eNeH

[Ipu pacdere MarHUTHBIX IETICH N3BECTHBI:

- 3CKU3 MarHUTHOM IIeTH;

- TEOMETPUYECKHE Pa3Mepbl MAarHUTHOM 11ETIH;

- Marepual, U3 KOTOPOTO BBITIOJHIIOTCA YYaCTKW MarHUTHOM 1enu (KpPUBBIC
HaMarHu4IuBaHUs ).

Onpenenurs:

- MJIC (Tok) mo MmarHUTHOMY MOTOKY @ (mpsiMast 3a71a4a);

- marauTHBIN TOTOK @ o MJIC (obpatHas 3agayqa).

O6HIC€ MpHY pacyeTe MAarHUTHBIX 1ICTICH:

- pa30MBKa Ha y4aCTKH MarHUTHBIX IIeTe;
- OIIpEJICNIEHNE JJIUH CpeaHEN JIMHUH ([, ) U TUIOMIA M CEYEHUH y4acTKOB ().

Anr OpPUTM pacyeTa IpsIMOM 3aJauM

- n300pakaeTcs SCKU3 MarHuTHOM 11enu (puc. 8);
- MarHuTHas LeNb Pa30MBAETCS HA pacueTHbIE YYAaCTKH, B MpeleiaX KOTOPhIX

H u S noctostHHbI (Ha puc.2.3 TpU pacyETHBIX yYacTKa);
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PucyHok 8. Dcku3 Hepa3BETBICHHON MarHUTHOW LIETTH



- UCIIOJIB3Ysl TEOMETPUUYECKUE pa3Mepbl MATHUTHOM LIETH, ONIPEACIISIOTCS [N -
HBI CPEAHUX JIMHUM [y, [, [y v Tuiomaau ceuenuit S, S,, Sy paCUeTHBIX YYaCTKOB;

o

S >

- OIIpCACIIAIOTCA HAIIPAKCHHOCTU MAIHUTHBIX MoJICH pPaCudCTHBIX Y4YaCTKOB.

- ONPEJIENAIOTCA MarHUTHEIE HHIYKIMH yaacTKoB 1o gopmyne B =

JIist y4acTKOB, BBIMOJIHEHHBIX W3 (PEPPOMATHUTHOTO MaTepuaia HanpsKEHHOCTU
MAarHuTHBIX Tosie Hy u H, onpenenstorca mo KpUBbIM HaMarHU4MBaHUs (IpUMep

omnpezaeneHus H; 71 epBoro yvyacTka rmokasaH Ha puc.9).

By

0 H, H
Pucynoxk 9. KpuBasi HaMmarHnumBaHus Lenu

Jlsist HeeppOMarHUTHBIX yYacTKOB (HAmpuUMeEp BO3IYIIHOTO 3a30pa) Hamps-
KCHHOCTb MAroHuTHOTI'O ITOJIA OIIPCACIIACTCA 110 (I)OpMy.HC
-7 .
U, 4r-10

H, =

Hcnonw3ys 3akoH mosHOTrO ToKa, ompenensstor MJIC ydactkoB (H-) u cym-

Mapuyro MJIC
HIl +H,,+2H, = [wz

OTKyzaa TOK B KaTylIKe



_ HI+H,,+2H,
92
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Pacyer marauTHBIX 11enei (oopaTHasg 3a1a4a)

OI[HODOI[H&H MAar"guTHasi 11crib

- OIpCACIACTC HAIIPSKCHHOCTD MAHUTHOI'O ITIOJISI MAarHUTOIIPOBOJia M3 BBI-

paxxeHus

HI =Ilw—> H, =—

M’ cp. M l ;

- 110 KpUBOW HamMarHuumBanus ctanu (puc.10 ) onpenensiercs BM ;

- OTIPEIETACTCS UCKOMBIN MAarHUTHBINA MMOTOK CDHCK = BM : SM .
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P HCYHOK 10. KpI/IBaSI HaMalrHUYMBaHUA CTAaJIM MarHUTOIIPOBOJa

HeoaHopoaHas MarHUMTHAas 1I€Ib

Ha puc.8 nokazan 3cku3 HEOAHOPOAHONW MarHUTHOM 1IEMH.
Takne MarHUTHBIE LIENMU PACCUUTHIBAFOTCS METOJOM MOCIEA0BATEIbHBIX IPHU-

OJIMKEHUH:



- 331a10TCA 3HAYEHUSIMU MAarHUTHBIX OTOKOB, JJOCTATOYHO TpeX 3HaueHU D,
D,, Os;
- IIyTEM pELICHUS NPAMBIX 3aJa4 110 3aJaHHBIM IIOTOKaM OIPEAEISIIOT MarHu-

TOABHIKYIIUCCA CHUIIbI

D, - ([W)1,
D, - (IW)2,
D, - (IW)3;

- cTpoAT Tpaduk BeOep-aMIIEpHON XapaKTEPUCTUKU U MO HEMY OMPEIENSIIOT

(puc.11) uckomslif MarHuTHBIN TOTOK D, 110 3amannoit MIC (Iw), .
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Pucynok 11. Bebep-amnepHasi XxapakTepucTuka



