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1 dmmdzi Hse Odedw MtsBMilse j dzdz" = YOMlstsls, Isd§ tse
l teBetcOBBO thdetseo OdzO dzO MdmMB g dgd dedd W & § tc
ftesdLotHd n. wkhjMmMlsoakjls Isted &BOIj BBOId yd ME c
1 St W Wdydd dzls dzOwv ¥ ste B3O, ftej HdzOL dzOyj dzdzOW
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I dBBOd dzZf 2 OdzOdzdL d OdOdzdL MmtseBMilse j dedz" = Y
rdazw  tejh j ddOMSB®RE Mul ti physics dmftsd L zj |
(FEM), Ctltster 2 wlsdasmdlsmw ¢ ydmdzj dedzg" d3 dzj IstsH O
) yomisde 3d ftesdLotsHdzy &k, O @Y H: YdBj fedd
LOHOY ftedC d&zOH dist@tscWedOdzfifdzefsj] B M jyjdedj L O
Odz0 dedizy Misj fMpuydisk®®2E N j2 ccjtikRilstedy Mk ¢td
sh dets¢ M dmftcd Lso0dd] &3 t©OL detssSB e OL 2" n Uy
Wdoudmedj L OC tsdg or tOy O Isqfw o Wty PDE,
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EmMtes?2 Mlso O, MtsftetsdiOls d dBdesedr Hikzednr.
stetsdsy o' M jfjted ydmdzj dedztse s, JeBScteOBBO
(coupling variablesls B i j H didgw Igidzdc O L dzd y dets 2 teddjL tsigf jelsizdsdnjis?
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2.6. [ jbtBAYLOY jOpdsts? toj cdlsteOydd dLBBeOY j ¢
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9JCIbstc® dzO B3 daAff dpfp s ¢ 5o j tor detsisd d fMmdz,
f OHj dedv o jlsO.
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fJjtf jdzHdSEzdvic] dz f dzMSC tsMisd  tso j sREME OH F Hat
(tedMmizdB); 2R3 @ d H 8 JZDIdAs tdzts dz® o3 O @Y d@ifte Q) deirgtiiry Iyl & O §
fse JtondztMmisd tsBigiklddO,f AHQCdzddr {ffipas)isCO 1 (€ to Pfiplisdety
9J Cltste dzO &30 cld Qg Qetdatsjndzjddz f o j ton desfisd B te
f dzashififls . § OH j dedY Mo j&)Or Mz d Miz@as€ Oo Az iz j
fJjf jdHdSEzdvtcdzs € § dzsmMCtsMmisd o jtern dztsMmisd ¢
BOCMd B3Odz dz" d3, ! @ W dHYas@iOEAcd Odz! dz' 2 dzy dzOB

49 ]ls, dmMfEMC O] BB 2 cOdzte j deso 52 OB 52,
MmMuyudlsOj Ismw jMmisj Milse j dede" d3, sts J Mis! dzj tsB dZOH
fsdvtedL 5o Odzdzr &3, Ctdzj B Oded™ o j M6 tsic BO dpB i vizyy
Mtse jteh Ols! MW o HBAd of Hjdzj dzdesets dzOf tcOo dzj dgd W
fsdwtcdL Oydsdader | Wddz ster o odHj Mmlsj ¢ dzw dzdz
f dzy daSOapRjdisyd) dzdz® dzst 52 . 1 Y g 0 OR &ENBEBIEED ¢ S
f4t]m]UBdecpec odf desso 52 sflsdyuj MEs2 MdMmisj B3t
sls disyddSO dLazyjddy J djtssBatHd B2 Hdw
SBEOL YO, §sdijhojlmv §s@izoddOBsEl. L D iE tzd
BIS M s G UsiPStgtsj dglsts zOYteOo dzj dzdj Mo jlsO
fsojtendsfisd Bl jCkO dMmffdj Hso Oded™, Hdv d
dMisd L so Ols! ddh' fodvtd 2 {¥WjSkO sjtticO.
OB dzé Hj dzdW Wodw jlw o tsL djtysheedPIS d  dfrivlj dattos
BOG dzd s dzs B t5dzj .
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4856 ZOMdets BN j 2 ma J dgJ gy, Iss i o B g fls(otg cfldni
ftesnBYHJ dd d fsdzvtcdL Olststc O MisOdztso dIsmw dzd «
fokzef oL cOydetsets L jteC OdzO f OHOjIs dzO Do j i
fOHjdedd dzddzj 2 des YtsdzvtedL so Odzdesets Mo jIsO dz
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9 4 dzd yd dz 94 Clsstc O BRO IO 2] mudg dzezts figls dzj . I r wo
U tej Hso Odzg B é ¢ fifo S5y dzde! R B dz3zdzad2tIs Ciglstcz C Iskz te T
COOdz BJS tetsME s O o' o tsH HelgenhukM@OPLUSI W e 0 BBY - €z
~nOOCIsjtedMisdSd: BOSMBOAZ detsy twWOL e h jdad
dL 5B tc Oy jpded.Bmp *png, *.tif, COHtetso OV YOMIstslsO: 1, ¢
BOC Md BOdz! desd3 tcOLtjh jdedd, 8 COHEtS o MiSilz
My Skdhkz ftod tOLwLjh jddd 8Q0B60MGM, o ttg RBOdzg §j H
yd ey L USB 2 dz0 . rdzv  HMmzhfgamsiodizj dg S sBBY ! & Is]
ftetsctc OdB3d3dats j Lesvenhdix J uJ ded §

) H O dzdzts 2 B ssHdC § 9 COyJj mlse j dfmls tsydz
1 dzj € Is tc SidgOg lsiag tis2 Mils o ts, Csltets] MBLHOY Is d&OG dz
Yyd tejL dzj 665. 1301 totg chifighsd@® jIs § 2 detf U MEC d2 tdMmizc
Lz SstesdzOcdzdIs©O  EMisOdatse dzj dzdzr d3 tsBteOL ytsdi ¢

[dz ftejHMsOodzv jIs M2 COLENCE, o CBlstt
IsmMEtsdz S ojMm 1 dz CtesdBOcdzdIsO dzj 5L Mtsdzdzy
sflsdyj MStets B sOzztetOW dyj MEsets BIS oM st
dLetslstsodzj dizO MlsOdzed dzO dL Odzt BBddzed j o se 5 f totsW |
lted fteslsj COdedd IssC O s ftesosHddSEZ o COLEN
Coltstetsdts ftosdadL ™ 908 1Is MjteHjydedS. 7 dzv € sday
MBLHOdW@es | dzj StesBOcdzdIssdz, o CtdzmistelzC ydc
Csltctse s O jdz HJOMR] stck dMf sdz! L2 d@Isets Efc

] dzOo dadPts B j dzdztsls ! © Codemilstelz € ydd 1 dzj Clstets
dzOB dzt HjdzdW &8 d2O BOLdMdes?2 § dzsmMStsmisd ¢ ted
LIssets o dzgdydej d3 SCBdzyj delstcOIststey dqd3 4 sfmw s
dimmdzj Hizj 3" 2 O s &4 ] H2M SO dzj d&ZO Ctcdo OW L G
BOGddlsdzsets fsdzv o L OLBtej 1 dzj Slstetsd@BOCdzdIlsO ¢
COlkzh Clz.
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[ OCMd B30dz’ detsj §tsdzj, Sthtts] oL Bsy dt ©shed
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t d Mz dzsH O.diigd dstsmils ddzn 2SS ydd o306 dzd s dztsa t
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HOIyd ¢ O mitsdzdzO, LOCty f dzj dzgdzscts o M Jj ydOoOdz' dz
dzj f stej HMise j dzdets dzO f tsdz¥ Mdes iz dzOC sdzj yded ¢ 4 ¢
fckzkf tso sHdzd S s 28 ftow 3z c sdz! dzglz® f dzOMmis d dzlz
CdzsOC Istsy YWy ish §f cbls d2g@Odz' dats 2 . lteddeyd t
LWWiClsy mbdzdzO. [ Mmdzd ftesfzmMisdls: oHtsd § dzOT
BOGdzd Isdets?2 ddzhnz2SCydd BEkHEIS dZOftcOo dzj dz@  j totf j
BSCtsor R CtOd" R dzOIsL oz@ § dgPls kO&izss M OW YieOL
R d3J dedzets J VY Wdqd¢MmdtekZi8ld 39 tsdjlsizdjusielzO) Msts€ O, i
fsmMistsWw dzlzs G 5 Isdighe. © Jte@DjoddiER 1-0Dc OC Isj ed Misd € 52+
Ylze milse dlsfj. dz' detsmls !

[ dzv dzOR sy H j dzd W 2 Oy diaff yd dzj h dfidasrts B3O G dzd Is dzts
W st d3lz dzlz :
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vykomlsodlsj dzv desfmilsy HOIYde O mhzdzO, dhfsd L kj
YIstsB T ZzO2Isd oj dzduddzz dzOf tew ¥y j dzdetsisd d3O G dzg
ftsdzlz yd dedetsy L dzOyd dedd ddznz2C ydd dEOcdzdIlsdzscts
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I Md drLdidjtedilsj dz dz | Efmbtes2Mmlso ®© yjtejL tOL dzdy
Clts ftLotdvjl (tsteudsndIlsf | tod fiffilfdejcH? € d H B d3J dzt
f s dzdzts fdse I$ts BBOIs doy M T AIGHE].

1 d SBrtSHJ B Bisdifdafls M | w s BHtssdd ¢ 1O 1§ ted] I L
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C tdzyj dzlstelOts stfct®OL, 0 sdzv dzts dzOB dz6 HOIs! [ d. 1 Mj or
BOcdzd sdetsegts ftsdzv o MmdMmilsj dsj Htedoe j Hjdzg dd3j dac
LOB SO hjets dBBOcdzdlsdz 2 flstsE wWied3O d B dzdL tsf
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CtcOHd j dzsz BOCdedIlsdesets fsdzZv o L OLBEy L dzj €
Eydlsr 9 Ols i tod f sMmistetsj dzd d fsdzj o A L Oa df
s@dzmW stcd3Oydd 7 &. 1@D8B e B dzf Py 2z HBIs Ctsf3
BsH J dzd e s 9 O BRPMSOL MUifighysicgs O toj H j dzj dedWw dJdegH 2SS y
1 dzj Cstesd3BOcdzd sy ftod dmMf sdz' L so Odedd dady dzj 6 5

Mz dz684 jA.Rldz sOIsr Coli3f! 6 Isjtedese s d3tsH j dzd
HESydd {dzj SlstesdsOGcdzdIsO M daed ) ded d3 € tsday.
SHg&ZOSCtsosdy ss¢ ] © BBARSISEC] O

1 0 tod MBkEE 02 OHz0 L Os did dsmis! o j dd yddd
L dzj CtesBOcdzdlsO o weBtdR MdzEzyown.
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(BB &zOMIsd tOMY tsdztsizpiziOdzd W tor] O ldopd. St ymdds = L dzOhy
(B) 1 0admd dizsmls Cototej SIsdolze h jets Cts1 WWd

2.6.2. 1 jto]j di3j dedetsj f sdzj

[ S sdzded Is§ dz! dets? tsMmtsB § dedzsmiss ¥ H Odzdets?2 3d Is
stcOdzmW stedzZOYdd r o ftod ftoddztsyj dedd HBY sdzded Is,
O o jtrndzd?2 € sdzyj dzls tc O Izt I9zj fivlis QiA@' d€dOplstzg GEfrfoy i H
Cshtstokzy ftesf M Oy ds s@dfudddfijdstsHsttsR? B 6, 5 ¢
fsdzw, dqLdBjtej degdagse s HOLYdSE sz mtsdzdzO, tcOMmY tsdzt
stsCj 1 ¢ MtsMmisOo d dO3 71 Odzguddz, djuffdds Jdf@aizd 3, 5 ¢

2.6.3. RBfEd M {cdj

I mewiLd M Isj s, Yls tis B dzO g e s detOjin §f t tetlny | da
dMfmdzj Hse Odzd W R O sedBOYdd a4 Mmkh jMise j d
M zd&zO, oM tsdtsy jddsets sBddLd ojtendy cts § ts5d
Cobistets?2 ¢ f sfistsW dzdats dglrizj < tdsdests, dz Ofigstezdrs @M i o3 ts] ddddf
f tsdzj .
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dZO BO G dzdhyjdre OC Olskzh Cts2 d MMyd dzazscteOW sd3 H dzv
Yd ted L COlskzh Ciz. ) sMmdseolz ¢ jdzgj OISO
fsmMtej HMsotsdy tjeokkdzdtkz] Bsets dhMissydzdc O Ists¢ C
Mtsd Hddgj dede” = € tsdzH J dzfnd@dstistectsyol)dee®0 1 L} Q H O datEsicjs M
Iso jtcHBIsj dzt desets 1 dzj Cstosdzdesets € dz¥ yO (IsteOdaL
LOtYHO dO CBdzHj dzOlstteOr YJteg L f sHGC dz¥ Y dz
COlskzhCj Cryde f Bazsdtclze N d2 jLdsce sdzy &8 fif
sfyd dzdzsctcOW O L d3gd & Isyj tdsisLS |, € G ldclashis €. O s @ H thds g
WislssecteOW dw 1 CteOdzO tMMyd dzazscteOW O, ZzO ¢ silst
LOtWy O h jdg dzOftewy jdedd 144 1 9§ dzd uyd dzO sy
Mo jIsMlsakzjls 2,12 C¢, ftod 1 Issd3 oatcj B d d3f

1 smMCtsdzr Sk L dgj ew jd3r §j tBteOL Yr fHtoj HMMIsOo
dzj Btsdzjj 2 B3, Ists Br dzs fteddgWIsts tejh jdadj dL
HJOdj stesd3 0, 78 Bigdg! " O s eztziz€ 5 d 0 dzetsfyls ¢ COls|
zo J dzd yd ded ¥ d 4 tej OCIkdo dzese s M totslsd o dzj dzd v
ftotsn Y HJj dgd Yd ted L dzd v fJted &3 degdlzse s 4 dzj € Is
dLeotslstsd dsdlsdsoalzs COEzh CE.
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4 Yg dzt ¢ RZORtsY H] dzdwVv dBOcdzdlsdzse s ff sdzw ¢
iz zdzr Mdzsets S8CO B dzd fteso j Hj dz teOMmyChlill |
v2. 1, O Is0O¢%j MjHr COMSOL Multiphysics

1 0 tdmkz dgSejj HAINISOD dzj dz@f tOMmMyjlIsr , o ' Qoiswzdz] dz
f OtcOd3j Istetso COlkzhCd (9 ¢ dzs yow L dzO0Oyd ded 4 H
BOGdd sdzseg s f sdzwv ) ColtstcOW dMf sdz' L s OdzO M+
COkkhCd, yomissisy d dzOftewy jdzedwvw d 3§ zdz' frydzats
ojdzdyddz t Hj@BIsBBEBCO f~ttshts M dzOMEzs smw M
LdzOyj dzdv 3. 1 dzv ftetso jteC d HBMistse jtodzsMmisd o §
COlizhCd B" dzd ftetso jHJjdets SR 6 Isjtedatsy d3BHJ C

10 tdmMizdz2d®&®J HBAISQO A7 dg’'OIstcj LditsH j dzd tets 9 Odzd W .
qdzHzC ydvw BOcdzdlsdetsets ffsdzv o yjdalstcj COIlskzh Cc
Mt LdOyjddjds 1. 143 uvdz, ¢ tsdzgjvidzcets L tcOf

B Coil v2.1 Demo - X
7 Mporpamma Coil V2.1 [aemMoHcTpaumoHHas sepcua): KoHTaKTHas UHPOpMaEUUA:
£ %, Pacyer napameTpos W MarHUTHOMO NOASA UWAMHAPHYECKOrD Wrope Anekceesuy MysuH
R2 *.2) Bd COAEHOMAE: YWCAO BUTKOB, BKTUBHOE WU PEaKTUBHOE P®.r. Teepb
4 CONPOTHBANEHUE, MHAYKTUBHOCTE, NOTPEBAAEMBIN TOK WM E-mail: muhin{@tvcom.iu
R1 NPUACKEHHOE HANPAXKEHWE, NAOTHOCTE TOKA, PACCEUBAEMan Cairr: http: /fimlab.narod.u
MOLWHOCTb, MarHUTHaA UHAYKUMA B 3a03HHOM TO4KE, Ten./pakc: (4822) 59-32-31
- KO3 PPULMEHT NPeotpasoBaHka No TOKY, Macca NpoBoaa Mo6. Ten.: +7-909-269-48-94
0,0 X YaenbHoe conpotuenerue Roe, Om * M MnotHocTe Ro, kr/kys. m: Pakrop ynakoeku Lambda:
Meae (Cu) 1.67E-8 Meae (Cu) 8700 Hamorka Hasan 0.5 ... 0.6
Anomunai (1) 2.69E-8 AnomuHui (A1) 2300 Hamorka euTok K Burky 0.6... 0.7
Keneso [Fe] 9.71E-8 Keneso [Fe] 8300 Hamorka wuHoit 0.7 ... 0.8
MapameTpe! coneHouaa: PacyeTHbIE 3HAYEHUA: T
0.0025 BryrpeHHuit paauyc R1, M 4.0 Yucno eutkos N MarHWTHOM WHAYKUMM
0.00562 BHewHwit paauyc R2, m 0.002351 AxTueHoe conpoTueneHue R, Om 9 nvncm-aocm T3
ASUCTEYIOWKE,
0.00078 BeicotaH, m 9.267€-0008 WrayktuerocTe L, MH pacceqsasman
000078 Nuamerp nposoaa D, m 0.07278 WHaykTusHoe conpotueneHue ZL, Om HOLHoCib et
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