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ftoj HdZOL dzZOyj dzdzOW Hdzv EBsHj zdteseo Odzedwy d M
Isj dz2 @BOGdzdIsdetsc ts & difidst]ttoyQ fiplsiss, dzr & IS Sisy2 M Isoor
d Betse smdzis?2 dz" » -dz06 fdd [Sieds @ Is WD dzts
31 0 MmMdzse ] tjLbEzd IsOlstses 1 C MY j tod d3jSdzs Baze ded B «
BsHj zZdtetso Odzdw d OdzOdzdL O Ho kR BBOC dets dzdets 2 - 3!
wWindze deqfizO etz ) § dedztse s o dOdesC ted Mis Odzdzd yd ME f =
dedd Aft, O LOCY] (dzkzyjdts o' tcOy j dadsjo , H daw
Cshtstetsets otsLdzdCOjIs L Istsls 1+ WWjCls.
4.y dmdzj de@fipy|J ssd3 Isj dzL stetseo  dzj W tets O M dz? = d 2 1k
Zf chctdafcetstf dets? IssdgS 52 ffdzj dzgC d dzO dL scdaists
dzts 0 dzj dzts, Yylsts dzOff oWy j dedWw dzj SH detstetsH dzts 6 Of
HosfMmde 2 R OtOSIsjtc. 1 dzEyj d' O0dOdzdlilsd yd M c
SHdssMds?2 &OGc dzd Is dasR y Ptdad a &dzdztisy d d 9 &z | fdalz’j d3d
ded W d3q .
5.t OLtcOBtslsOdz d&3j ssH Isj S Miszted tc s O dZifiats s df & dsts N
fsLotsdzve h 2 du isls o dfdjotessH d yj MSd &BsHEA&]:
BXZOGtSHOtY I3z o hdtesSdrn 1§ todz@d dzbDIS dztS Is daB
fdi2, O IOCHJ yYoOMmistsls tow?] dfdztd ctde dadftst2. dzd dzd d |
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6.1 0 tshdetse j Hteso j HJ dzdzte DL f s © dzo @ dedizb sz gzt
BOGddIssdiBj Istc MdzOB ' nd ¢ @ Of H Mis Q@ IEREAOdLdE IS to r 2
Clif dzj ¢ Mdets ¢ s LY O off s sls | n dzes dzts 6 d Y dzts G
fesdLomOmMbsprHedeisdy ct OF dthfpeOlche

[ issHBsdZtedY d &BjlsH' dhmimdzj Hise Odzd W

 dzv sz yd ded v dzOdetsC ted s Odzdzd 4 MS dr v -1
o Odzd By IssHT RO & dzgf 5t Heths 6t SHOMNSH § dzd v wo
BesteW sdzsecdd, SCtodMmlsOdzdzd yj M 52  MflastaiALCs) bhirs G y
ftiocsosHddzdm! &BjlssHORB o' GO S tg QL & joj @ vlshic jtsizddftst
O OCY] o&jlssH OB toj dzlsc j dztizthtf dzC s to ®erts LB -0 O
Yyodzdfm! dBjlssHtsd W jtctesdBOGdzdIlsdesets toj L t5dzOdzif©
MS Odzftelzs h j e sdpts foftisasts My j SstetsBj Istetso A f T .
ftesosHddzdMm! d&O hdssj EBJStesdOc dzdlsdsc s 73t
MistczClskte M dMftsd Lo Odedj 3 tcOL tcOB BIs Odzdzts 2
G OY B' ®ZO tojh jdz® OdOdzdlsdyj MSddd &BjlstsH O] .

[Mdzso dgr | deOkzyder | T odztsy jdedw, orf desmd d3r |

lLudfmisj B8O dL HeobkR MowL Odede’ & dzj dzd dzj 2 dz’ =
tc O 9 dzts algOfiIP6 dzd yj dzdesmisd d EfMdzsedi Aft BHdASH

Oz L Slstetsf dzgs? ROGdzedlsdets? § dzj dzS d, MmotsHdlsMw ¢

ZtcOo dzj dzd v 03, ted M j dzd § Cslstste’ n fsLotsdzv j Is

gl vwtsLBEYHJ ddWY L dzO ydetzd dzt o GlzteNes [did Iskdzts 2 O dzd

Clsd EktOodsj ddv Mitso o3 fydeidasts M W edpSHwirfsp2) dasiafsI9 d dey

fsLotsdzvels dORBHdIS! OO Ister Isj stej Isd ydem¢

kOd dzgs? kcedzsots? L Oodmddissfisd §tsdv Aft.

2.t OL 6 OB 5 sOEAHARG ¢ dRffls daR® dztsHisted] fighs O &gz 1 fs RO © ez
fe otsdzv jIs dMftsdzr L soOIls! 1 WWjiClsdods | BIIstsHT
MsOldui MEdna d Hd ZRAEEG] ek Jhfid OdbgmtEa figlds » BOIs j
YyOmlsdesmisd, Odzectstedlsdel Bgz" & dzdzy sdelgis s eite’ &g k to
dzj dedzr s dBBdesy dlsj dzv s [ OcteOdey © HdzvW B tcj H J dz
WjtototsdzOG dzj Isdef)Po j dgdelsBH L @By j dzd?2 d MtseMmilse j dz
dzd s toj Hydzj dedz" = S BL WWdydJ dzlstsod LifisteodO dadgf T j daef{dy
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Odz' dzr » EktcOo dijfdzfiRh  y@lzHHOdZY ttOMyYd IsO dzstc B@dz «
ded yd dzdztsfisd d-f H gzEsje@dwu l W j ctetsdzOGc dzj Isd ¢ O.

3] dOdtsStedMmlsOdzdzd yj MSdr wvfl M tLOL i3] O
Ud 2By dz0 yoOmlssisy , Ot OBy b izO Bty dzf dzt J, o tsL d
Ehdtej dedw d M&d " jddw dzdddd [t tefinl s dizdty O g 4
ot CoOLdfjtedBHdUu MES?2 BGOcddlsds?2 MistszClIs
hj2 o IideS 120 ipdaQ@?2 dfm? s tasddgddidsd@spd O disfiry jt2is ta
dz" = Ctod Mmls Odzdzd Btwo .tsBINjjdE UpddzOy ©j L Oea dMmdls Js-Is
2@ d dzOdBBOG dzd y4 dpdzEMits dzj deO ) M dets  ted B dzd ¥ § dzdzts G
Dedlex GHJ GMESE(QE) niCta] 2 L fJ=0/@M0Ng] tsiej Hj dzv j s € 54
1 dzj to G ddztsts es@gdzdiis ts i ls Odsid @ RS HsicAsMmiso v .

4.1 f J ot dgOtelzy j dzdzOW o dzj SH dztstetsH dzts dezg ¥ fs g O3
bsdzS 52 1§ | t(MoEszSf arfs@C ] GHdsdizOf tOo dzj dzdzOWo - d3(
dzw § Isfmw f teisdzp O sadfoeiizd §dz Is

51 OLtcOBSIsOdzdz" 2 dBiIstsH Isj € Miskztcd tc st Q dedh vdztsfi
fsHdzsy$d foLeodwjls dLEtslsOo dzde Ols! Is s dzS d 4
ftosWddzjd&s d B dZzOGtsHOWLY 1 Iz o hdtsCdn datftc
dzts?2 OdedL slstestf dj 2, YyOmlsslss?2 d h dqoddats? g dz
dzso § B ISBHO 1 4L jdz2 BOZO Otz bizg gl BEPj ED IS
o O h dn WOCIststcs Qo lo! ts diiyorwls. ' fifigi Y HE § OtcOd3] Is
Odzd L st j § dzlp Bets € .

6.RIMNY sdz' LsoOded] © o Hdzsy j dzdets?2 € tefldAf)dy joliz &
MdzOB" »n CoO0OLdMOyYydesdzOtcdz" = d o' MsC syoOmMistsils dz
fdzj desydets?2 MtckzSIskzter |, mMemilstsw 88jd2R ddgO ¢ dikg dztelZl
tcOL HJ dzj dg’G dzd Islale" a3 H tetsmdzts?2 & Odzd , fsLotsdzv jIs
BOcdzdIssylzo Miso dlsj dz! dztdw B dzgO Is § tc dzP BO H-1 i tzbizis B €
sjd3 MOB &3 CteOlsdes ftsor Mdls: Cs1 WWdydd dals s tc
sOdzdzetsets EfMmlstets?2 Mise O.

[ dydzr 2 ©6 &BKO
IMmd YtiHMmlsOodzj dede" § o HAMMJLlsOYdd dzt igdets
Oolststetsdz dzdets ffted Jcet dzj f smitcj H flvddf dzdzts M Ik Q.
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yjdzd d L OHOUY, tcOL tcOBtSISC O Is jakdelg s Y = d o
B ssHsamMygAs OO fteso jHjdzdj 1+ S jted d3gj dzls Odz' dg
Odz0dzdL, ddesjteftcjlsOydw d ts8 siBtdjiHdAASY Jidis@izAfy jtad
1 Cintf jed d3gj dzls Odz' dzOW 3 ssHdC O tsftej HJ dzj dzd ¥ - d3
tcOB slsOdz" ydmdzj tztize FOBGEO s a3y ¢ @ s BO 6 dzd Is dafyg th) ¢ At
d o' MsCByYyOmMistsisdzr = Mo-=2 Mmdsiols jde@schdsdiddzdi’ Isqiz te dzO dits
cOmyj IsoO BO G dzd Is dats 2 Odzd L slstetstf d d dzO € dzts dzdzts
GHEzOY tcW )y J dzgdzr = G dzj detsC, O ISOS Y H Jiydzinded S ,Is jds-fin&
dz2" § tsHdEsyCd. (¢ jteddid dzsOdzr dzr § dMfMmdzj Hs9 (
[Mdzso dzr | tjLEZdz IsOIsT d sy ddv, 9" dzesfd c
9C dZOH OolststcO® o tsfkzpdzdWHso.0dzdzr | M MBsOolststcOcC

vlsjtfjdz HBMISEGdasB®OgSfis de OB At tc

]l t1©0OBwslsy o ftsdzdzj dets G tstetc] C Isdatsy , HisMIsOls
ofminm HTtjHEZOCO] d&3" n dsSH Jjdzj 2, d3j IsfHco] dejQ dzcir
9" 9tSH" dgsfywis wdz 2, dzd f to ts Iste@ Bstich QST IS2] tafs 4 X
d34 dzls @etizj dMMdzj Hise Oded ™ Yazdsp @3 H M ED 6 NBH dgdes<iz' ¢ ¢
B IssHdE dz2O0 o' M s ldsQdAs & ¢ G Hc.d B SEPIE 5 aj tdzdzts M ls ¢
6y L zdz sOltse f wshds@ijdighds OF dstwd oy d + MY J ted dBBj
LEMmY j tod d3j dals O tizis gizls d3mipfimie df'd3ds GleeQ dg ls O o dzj dzdz' o3 o
Hiclz6 d i3 e Piigde dzv d3q

[ Olsj td@dg'ij tetstoOlyefdfd Co=18 1O fz O 4P BrsdstOj~y j dzL d to Iz
) Iz to dzQ@cddiP=d fih D @M te § H i Is 5 IEEE-Sensors Journal, Journal of Magnetism and
Magnetic Maerials, Physica Status Solidi Rapid Research Letters, Journal of Alloys and
CompoundsPhysical Review BJournal of Physics D: gplied Physics, Physica B: Condensed
Matter, Journal of Physics Condensed Matter, Russian Physics Journal, Materials Rese
Express, Solid State Phenomena, Journal of Siberian Federal University. Mathe$natics
Physics¢l d ! &3O &, ck §fgh B30 cecanrdu A S O I[so jélogh teftB St
IS ~ndzd O L Cénlf PBERBNEZOO® OB SKOISESted W & ¢lf "dWdfigaz
Isj dz' dzr | &BjIssHTr d & fucisc telOnfiz dfiyfticoste j@ddgdidist@s deddH df

I Mdeso dzr | toj L Zdzt s @l istOediy iy BdzOlz oty g sy I 5 T ¢

[ M HEdOtesH dzs2 ¢f tsazl j tedz@dedIsdz § dBOIs dbd O dz
[ smCie2@ 0 0 , 200 2, 2006 ; [ J X g lz=p0Ocis Halzts & O & dzjdds
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dzdlsdz" » BRI LEQZOD 9 , 20187 20MBicO0r O G- &
tetsH dats 2 € tsdftt Q dededidsidp'd] B3Ol | BdfOdired d | 5% 20§ 260B,
2014, 2016 ; [ d ) H k dzO¢Emetidzial MatefiatssdZWCMsZ @y )], s
LEetOHAAO0 1; [ j Y HEZMRZOtEHCdE Ms jCasdiaf § @& J dlzylsfjddzj € B d3
sj rndztsdd | 8 OMis 5 tsdzii 2004) 20@70 Z0ARE/orkshop ¢Trendsin nanone-
chanicsandnanoengineeringg s to O Mid2809;tatirkiationalConferencen Soft Magnetic
Materials Conference v kztcd dz,7 2R0IOQ@dzd W[ Mistetseo T 2®BMI1 , | tlg Ay
I'jdect?2V13; I Mmjtshid? Do ] SRipidzdss jj dzyfdielts B tz4 d3
dzd ©d s e OMmidAs® Ien¢ 2011, 2013, 2015, 20 LS, - |
szOdz dzr | ff toetsB dzjedsr u v @B€, B2 20dIntfrnationalSiberianCon-
ferenceon Control and Communications (SIBCON) StcOfiy@OWMBMN S Tu28018;M ¢
Euro-Asian Symposium¢Trendsin Magnetisneé (EASTMAG) ] d&ZzOHIq20s1Bsfig L s
dzsw Q@ 16, [ ¢ OlR)1eMapsetcandOpticsResearchinternationalSymposium
(MORIS) , u 02 =BRJERQ13;EuhpeanConferencedn MagneticSensorandActuators
(EMSA) , l j dzO,i 2@dMls tc hW d dir 2018; The |ntgrgationalSymposiumon
HysteresisgVlodelingandMicromagnetic§HMM) , ¢ MMmr , 7 2{0Ldg", dzcRMes O ¢ dzd t
I 2019;ThelnternationalConferencen ModernDevelopmenbf MagneticResonance s OL C
I 2015, 2016;JointEuropearMagneticSymposia | &zOLdE sp todf p Gzd 8, [ O
] J ed3@d2dowl 8 ; [ j Y H z dzOts s H GHEFE Sehserdil et | gzuip@ v ciis-,
BtedIls@@&dvl 7 ; [ J =k dz@W s ghtzgnpetic Frontiers Magnetic Sensors,

[ dmMMOB tsdz, W 2810;HMal&yengogivinon BiomedicalEngineeringRadioelectronics
andIinformationTechnolog(USBEREIT) Ekatrinburg Russiai 202Q

lzBdzd S Oydd

1t Isjd3d HdMMJ tels O4G1 i O Is ffisdertf § 8o © da I tc dz0 dzO
oCdzs yjdeder = Il ds taA o Vjtjujde ojHEZMNAR ®©iy.
CoOyg L &z dzHig@drgietc Is Oy daiizd g@ds@shHigg § j dzd HESCISB.O
f Olsj dzls s®fotdm jds ¢ el s ®@tcfls o j dzdztf ¢ s jo@igls Ss)0fg 46 d
f Olsj dzls J

[Bl jd&& d MbtckzClskzte® HdMMjtelsOydd

rdmmd elsoydwy MmshishpiddsddzGa , o Q& grifig dadftsd, d dzd
MfdMCO ydisdtelzj dds?2 dzdlsj cOlskzter . [ B296dnas tc®BlAd
o ¢ dzt QYOG dsidAd2Is OB dzg46B dfB dzd s ¢ & @ W fipf§ iy
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1o oullvf o4 1 RULIT JOUTTIROS 3

[ OGdzdlsdz j] RO jtedOdzr h dtctsits dafffft) ts o LSS sl
dzj dzgstso o' MsC syYyOMmistsisdeyr = kEMmktets? Mise . ltetsqdL o
LOodMdlOwBg] stotse  dgiglsejdafdlidrsie , 1) 5 dz! oL Lizgj =Hg 50
sdzt Yjor oS s j e M & PRIz s h ddBd o B2 Mls e ® dzek®
Hd dzOoBd ud M¢ O tctgaed tpd@E O N ud 20 BOGcdzd Isdz” ~ |
cOmMmMisiste] dzO § o thigh Otc g P ls 36 elztlzd Is dzts 2 -HYtOH d2df usQ
tc ts dz! WjtttocsdzOddzdlsdesets toj L sdzOdelm O o WjlzjdzHiREsg
sOdz dz" | BetwOddyjddw dO §0LOdkjlkter YOMstlscd
BOIs j to OHEEDL. O dzts,  yas' s LA[jB SLOTEPROIC dizvs dasR Y f to ts d
t6j Odzd L 28 Is e codzd i ddms s ste” | Bsebkls 60 Isdy
ftojo' hOl! &Ocddlsdkz: f§tsddyoj dsfls! d- -
odzdwdzgdj {1 dzjSClstesftcsotsHWYh drn OGSy dsddyd®] &
fMtcj HES S d dt % PE IS5 6 6 O dzd Y falsdd s  w GO ©ls 5 dzO

[ Odzj j ) ¢ dzOo j CteOlSts MY st dk dz s tzafiyd dz
] Y30Ils ] @ROkic j Btso Odzdw d o' tcOBSIsOdzr sMdztse dzr
st OH d ydtsdzdzts o i)Y ssdp AL jCdg’ j% oo towflisy . 1 tots O dzO dzd
dz fisOIsC d W-1 e debtzy 2, CtOdzOIs s ) dztho dafs§ M © ¥zgl BB dez
G dzOo § Iz 0§tk i3z Wz0 dzts ¢ to d frdshpfoz@tfpy § B € df datedny d3 S3ls
BOG dzd s@IsFO@EOetldzj SIstetsded S d.  OMMdssistej dzO frf-te ¢
TsHdZ 2 BOC dzd Ists B ¢ SRR HPw s fipleas 2 d f de'tsfifag &y O j diis
1 5COL Odes, vyYbts 5 MsosClkfdtsmisd Cdzs yjor -4
dzw s Isfw tsHddB] L dzOdBtdj j 1 tcd4 dzgf @Ils j ded &z -

1.1 vOmkslkdow L Osdihddsflk! &Oc da]ls dzts?

] dedL S sYyOfmbsslsdatsds H-A@LIL s dAf s o jf Higsdsd j HdS0 6
Ot OC g Oodolats gl tls YOMlstls' odzjh dzj &t
BitjHjdvjlsmw sd St jot o) ddyuddms?2 o COYHT
o j sMEBELEGE-d dgsls 5®ME2Y ©OHJEH]Of O 5 da
9 Ols! Mw Ctsdzj B Odgd W H tsd3  idAias & sfifdsdgddets ¢ d30 cQlzd dz@iz"
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odgzlsted tSlsHjdzt d" » HEsRBI dese, O d o  sdf@asfls
Il wdHY Of OL tsdzjd W jj tistisds 3OG dzj Isd € d, CO¢ {fYteOo dd
otsLBEZyHjddWw o dedr BSHhSteSHAES?2 i yi mMmdd &C
WjtcteazB® dzscts toj L sdOdEMO (Aft ). Clsts te jdaigaQL
dteC'Po’ a5 o [RP1D €Oljd o 1946 c¢. ¢ b
23], © L dzOydlsjdz' des?2 Mmlsjff jdad tsftcjHjdzwjls or f
| 4 BHdestesH djuld fisTHfd dfGes dzd IS dg'f & dalgtssRigdazls,s of 6 H M S
1930 ¢.[24)dz@ s j dz' dzts SBEONM O s YyOflstsisdz 2
ROl jtedOdktse d dOSBHWI MOBs] " dtesS b jsddtca
b 1 ¥z s tc t§25fipBlo

[ O¢ dzd IstetsOdzd WO | Bsls! BOj tod Odzts @ dzlz 6 16 j Hzfzgz?
BIC 2 BOC dzd Is dzr BdBB W felss®o dMdls tsls  to Cofr] s SH |
YOfmls stgs dath ls dztoc 5 - SPENRJLAgZ] dzv & N d | v edas Isedzs jj A3 dff
ddzH 2y d tolzdzjlsH laettsty 5 = W j tctc s BAGAdBjjlodf GjORS S do b
syJjtej H' , wg dzw s Isfqpw  d i@ o ded BYtttglz  oCdiAddstdg txigdzj ©
odgjhdzj J, Ijdd MO 53 ftej Hislso tcON OYIstg ¢cso dzjcdzdiz
9 0j di3ts j WiRCjICEBBl d3 5C OL " 8 O s M d dpOdztinfs is ezhipt] ¥ tzig@
dzd sdzs? ftetsded yOj ditsfisd ¢ tcs4 0Y Od fdzgeO Istg “er] JO dA
odzdwdiaey jIs BT Is! tsfftejHjdzvshdd.

1.11A j ttosd@BOG dzgd Isdzr 2 toj L 5dz0 dzf

lted OdzOdzdL § ftetsyd Mmtse , Mow L Odzdz" = M H
Witkttecsd@zOcdzdIsdzr 7 RBOIsjted Odztse , B Yidsd W hmdagz
(1lad jets @sHdwdsOoydwy, § ¢430HIdiyy j dzdzOv | d dz! B §

- g ). g2 s s 1] G
”:rLQ[Ms Heff]+hjsM3 “:K', (1.10)

GHtj o toj, BBVG Jle s BOG dzd Is dzs | 15 Is dzis I t @z [jNh it C) oS dista€) 3 €1
dzd WJ dzdztMgisiil|,i d2® B3O CE dzd U J dzdzts Ml i o d2© B O & deda thets G5

HWh jj o 1Id kZttOodz dzdvw + WY 3-Cpe/iM zsd Is ROG jizd s d
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odzj h dzgd ZHY Bz EBIsdo dzr | Ytsdzw, tBbkMmdzise dzj dzdz” j e
9 1 dzjFcicjdittesdi3OCdzj IsdCO. 1 jLwOL 3 mupistz UDHRER § I
dL d3j dzv Is10figWl t®ilskzkw 0 .¢c dH § Odz! dz" » € .0 i3S ezr® tociisBtieis
f dzj detsJ Yz 83 0d BBz J Hdzv f tsdzd € todf )& © ezdila)pzbf ¢
d(11) f¢iwer 2 ydzjdz sfidfSE@icl® 20 B3O i dits figafldsn
O te Oo dzj dzd v  BOW fA Isfdiarkitsc 5O o st Y fryaz) fas
HdMMdY Quddf. sy el cd dzgidzd § § OOR) steOn~ (Hlhidmd
(1.1b)4 o Odzj dzlsdzr , C@Bf. f cCOL Odets o

rdzv tejhjddvw LOHOUW] BYtejH]djddY dEQdudpidyd
ftsH oaBLHj2Mlsoadjdz 9" MsC sYyOMmls tsls dzts €lda) d dz@zth) 1
dzj sBratsHd®@Es SOCY ] dMftsd Lo Ols! EkZteOo dzj ded W
sO¢Yj Ekydlsr 9 Ols! CGteOdzd ydzr §| Emdzsedw dO s
L ddgtetsH ddzOBd ud MS dr Td OO dduspetzisSes ts HOdetOdg W | to tdds d3C
ZOdzfnj o HBOdEd' daRdzdet) MG diz0] s d [88.] dfjdB tfots CLALABdz, ¢
BOdzs?2 (s MieOodej dedé M Hdzddets?2 1 dzj € Istets e oz
zdf MsdHOdz! des?2 Wistedzr BOCG dzd Iskztz] | f gzgs] dzls rdzts &o
f OtcOdzdzj dz' dz@ . [ Mdzd or BtOIs' HjSCOtelstsoalz MdMmisj
sts fsH HJj2Mlsodj d3 o dzj Hedz] €z i £ O i) ke dzdedets ¢ By Hlatizt
MsC s yomiwilsdesld s SHE G sdzj dzlst + W W | € Istf &5 dets 6 15 -dzbiz
tcOL Yo BERZHEZI t0O8 dz

Hsff:H_ NXMXI Hsff:hf- NyMy, Hgff:'NZMZ1 (1'2)

G HN, My, M;T C 5B 5dzj dzls™ o j CIstste®, dx&ON tzg QY dp@fts izt
90t hdj WOCIttRl.t dddf hfsdH O

tdnj tetEPo dzj dadov f(teld Bldzd ¥ J dzedd BOdzr = € s5dzgzs O
Zdf MsdH O de@2 fy O fidOmlstits 20 dzjOfigitEldsj o' MC sYOMsts
{sdey €', ftodosHdls § or tcOysjlsies? HigEe dadr ISipiECts 1pQ

MYoi Wm W,

:W 4p WG - W +ia viw, +w,)

C (1.3
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1 H J My=04"Mg, ¥y =0[H+ (NyT NJMgJ, ¥,=9[H + (N, T NgM{ , Yy @ IsAsfIstO Y to
Hj dzv gisy mMisdets?2 W sto[@ dzts?2 s dlsilsj dzw

Wo =2pfo = Wy, =g, [H +(Ny - NJMGIH +(N, - NJM] . (1.4

l sdzzyj dedetsy s dlslsjdzj &3 " teOy jdegdj HdzWw BOG de
Hdzw  yOflstslsT Aft (1.4) hdesSt dfiesd odezysidd
Hjdzdls: etmMftcdddiyudetsmls! d yoOmktslskz Aft Hddv
[21]:

WittdujMSbet % NMeWisaCE/MA) sdC 0O
- COMOIs | dz' dzts dzO BO G Ned Ny F Qg2 ; ff dzj dzS d
- ftoHBd des ZOBOG dzd Y dzdzts @ 5 N NGz, =8 Is W dzlz
stesB] bktsets, dMftsd LsoOdd] djlssHO { WMISIs d
Lotsdzw jls f] fsdstsh ! & Wdsiteidibodd Is( 1 . d8O ¢ dei Is(dAlz. s 4 Yy -tstd
stslsz Aft HdY ftosdLotd et OdzdL Slstetsf dztOG 5
Isj dz¢ dzgts dzOdZOG dzd yJ dedes?2 w©f 1 M tsH HyOMdisds OZ3@J

Wo :g\/(H ° Ha)(H ° Ha+4pMs)- (15)

I §sidzj vdzj d3 oY ik ojddiadsoizta ATz Y O  dzO0 3O 6 dzd Y d
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LOoadmwlils Hkze lIs Htlkze O

[ dzf tog H | dzP Pk stcso f dzOdzOtcdats? BPE dad Is dzlz @ ¢
L Oo dMmddi3tsmisj 2 tojo'@mpPdafdes¢ B . 1 B dzzyh L H B8 dus
odrg Wotdgsyp@dw o twWwH Akte! j 5 Ececdzkz

F(aj)=a An@cosm( - j ) =A@+ a An(@cosn( - j ). (2.11)

m>0
1 2Oy dedV o nmtHWN dn Apd="22 il tdfjQitg Aty jldsts tseoj trizd
kOdz dztsj O tcOo dzj dzdj 1§ ZOfzPEes 2 § HOW 62 G 22
i34 o Qtod dzts yujfdeddde tsH W Isdn Y dzff s tsigged H 2 € ts dzfny Is AkaaAQ d3d

HdzV Mz @l Os mdOod df = 6 dzgidslp Brtcdh ¢ bzes o LRI @26
OdzOdztpf© j i j I3 dzj ¢ Slstster ydz' GQIM)isedd Wk df jRBed L(o 5

F=-a mA,sinm( y - ),

m>0

F% =- & m*A,cosm( y - j ),

m>0
Fo =M+ a Ancosn( y - j m),
m0 o (2.12)
F2=Ai+ & Ahcosm( y - i m),

m>0

Fyi=-a mALsinm( y - j ),

m>0
R - é}OmZAiﬂcosm(J v
G H AL = Au(av), Al =AY W e, » Al = KA MO |y, -

b dzOdzd L [k tcZHBo)dzj g ROL(" 9 O Is, Ylsts Hdzw tOL to
SftcjHjdjdd" 0Ok stess &GOC dzd Is dzs 22! Eztzd L ©l8 O
dzsy § dzd d Fezj tasdsds o j BMIsp d d 1 @k o d,dsde Btz s @
Wk dzS ydsdzOdz dalz “A(d). G dEDE dss fipls ' dzj S Sls ST & f) dgl-y C
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Hisfls Qo dzv j Is fpwy joluhy ladptofyladg’ deg. dzts, o IstsdzS dr  f dzj dz
fso jton dzsMisw e d ctOdzdyOs, btk ) dajt i sEBRPE
LWWdydjdestse Isj 3f j cOlsktcdetsets tcOMh dqtej dzgdw Hg |
dzsy ¢ d d fdzj deSd ddzd M3 ydz' = Mzsjo, N jtehnts
BsHj2Miseodjj daOOLGHsORA yd/ ddzd (5o j oo desfisd f o
tejh jls¢d d Is.f. dsckls fkh jMilse j dzdzgs dL d3j v Is
slso jlsisokzs h ddsd dd3 B j dgdzr d3dF® dgvisjj l4c d ©O'dA© dsef f |
ydj2?2 ftesdLotd dtsct Sl fozd Oz € tsls @ tsiidzOk tsay dz
LOf dMOlIs! fsHdzdddts] or Oy Jded] 1 dzjtecdd d3OC
M s tBtc2lsd 1 ts SEteOded yj ded j .

SOC B' dzts kY j-L BBz idds] dzddzts?2 Odzd L slstetstf o

f dzj dzC O3,  oFg dsMi " daf Pl of dzts > ) dzd

2Ky , (2.13

4pMeff ZI\?:A@Ms'

S S

SBBL AOYOs hd2 1+ W% ,jClsdo datsajH tfds dzj ts biefOrL D G dzffiefigls
Uimed o903dyr 7 MdzkyOje W ojdd ) M P UpMuyts d3d dadjtdiiz  f
o oHjj BB 5L dzO Wizl G s o dzts?2  dzO 3O G dzd Ny, dzdaslints @y QBT
WOCIls, -LystOHJHLd Isd o dzBdlsfitc @ F st W Y@ML 3 p ' g@HPF @zff
fteddzydf Odz dzs?2 oL BB dzgsflsd s syl dzd dg® e dhfiy
ROl jted Odztso Bj stsHEs A [t

ddzd L Slstetsdfrv W[ 1 JetwOjls o Oy dzirfgj ststm deiff3. jo- | ©
dzd yd dz@ tOL BOG dzd Y oMas@® M dfF ls Qfd=iddj\Rj M4 dn % j toets
B’ Yydets BAesectsCtcOIsdets ftojotsMatsHdl o j dzd yd dzkz
Wo dzv j Is fipMe BiglscDdkz! dztsy o L Odidigg e 2 sy d j . fousfDREERd C
dZjL O dj SkEBduj MS 2 KgwsiusiplsmseddOids] ssEE6 1Y
WiSCkdodts ftodzy tOL BOcddydo Oded™w dz@ Ho O {15
t5C ts dz& G[8PI0V Y d Is T o @ts ey B dzd L Plplptn d s Ols+ L dz@ )i dac
dog( ) BjL BGetOddudeoO:shdn Efdsse d?2 ¢ dzOoW Y daPdizd

"THif Hdv tSBBSLdOU] ddY ¢ fsdit BKizs U] Bl | st t
& stlso j sME &2 fedffgafeo] o j fidcd 2y J dzed
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@z § &frew HO (3 2Mbp dlsj dz2ép, § fsuEldME54M d
Foi/Mg=0, Istso rHuevindzj dzd W o L BrafGsisftedpmdzty Istfinty dzv @fz0 d
6 O3] lA\edsrg 6 OL dztsypj ded'H  fadEOEzQjtc dets 2 o sdedlsdeg 2 , O d
Colstster 7 sy dzs  dzj § sMtcj HMlse j dzdets § ts dzlzRuddLisds - tedf
dzd 2 .

razv sy dzbddls O s esCy todsid@d ¥ j @) s dL(o j HJ O3
FodMs=4pM(1+€) d F2/Mg=4pMch, 6 Hdzr | f O toOodgjoistats’c 5 o3 ¢
JH dzgps.dsy btsets, Hdzv tyj dCop dazrd0 Q¢ dztf 5§ dztiz
f dztsMC sfls @ o foskjediCtsizdzd sd@irlzrd2 2§ @G @dz] s&. 1 j gazts
COL Ols Yylsts o dzddzj 2 desds ff tod B dzd dejo s W ff ®© W 3G
WEedS @) zr jls dd3jls! o dH

f( m)° HoWo)[1- s(wp)] M [1- s(Wp)] - Ho(Wp)e M h M - (2.14

1Hif dMfsd (s Oddmn’ el dOyj ddw

1 aw, @ Hg . 1 R
O M g 8 S TapMy  ApMg M
PMe ¢°O + PV et PM et Vg
” (2.15
g |
= 1 eéFq q. 4p effg h= 1 i’
ApM o5t eM g U 4pMgt Mg

GHYEPC BEHJjIS f sHy(®) OdzlsO WOYdsl jMted Hdzd 4 L dzOyJ @
Hsf Sdzdzd s § dz' dz' 2 hOEr &d FOROdf dije? dzs?  Off f tsts § f
detsets Ctstedzy o (2. 6) .

[ Mdzd bkjfjte: otmftsd L&Y Ps: OF sz @h) dzd § &

3 o Fa  F8
£ 1) ® [HoWo) + & HamCOST( 1y - § ml1- S(Wp)]- Ho(Wo)e+ Aoh- =211 (2.10
m>0 S S
GHH, ,=MA /M, i f s5dzj KOG dzdlsdzsf Btizfu SBtcsPeg B4 Is
Bsdzr W5 fswidzejdedj o ftsdz Lk fH j ddezdedcittc oo 'R
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HdzW SHdtMhdss?2 Odzd L Ks to safrdufd frfifizj Cdssizsfy Is GfdiEs stRte j |
{ sdEp=2K/M;Mtsof OHOjIs ] BN jfteddzV Isleddz j 4 jlsHsd detg
Lted dzdv o o Y tMyfiijd2OEAf{te jsisjodeff didf , d Hdzv s M
9" MsCtsdts fstWHCO MY sdz! Ldzls dz'nje) getE3@rizd 4 dz'tsjo " d
20 o' MsCdr yYOMmtskons d, ¢0O¢ MmdzjHMmlsedj Hs &
Bpdets oy dyld QsfHz AG( ), JdIs.

a

e 1) (Ho()+ 8 Han oSG 141 L (o) Ho<wo>e+f;:h- Fh'ﬂ“r (217
USEHO MEBEEQMAAO®SCIs]tedL 2] Is Mis Hiwilsdz i tds) lsH8gds dadg) dec
1 sLi stz B ZOEBHOW MHJj &zOdzedets B8 B tRislz 9 » fg 4] M
LEMY jtedd3j delsOdz' dz" = ke dzBgd 't ©O4 kO s @EQ A daiffs
Istsydztsfmls+ & .

Jyjdedds o dzdw ded § KRYdpo-RO  DOjtcdddiZ dsdelts otc j Hris dAO dizf
I stse s fdzOyQiE®: 5 OWREHHe 0 § sMdzj H dzd)n ZiE®dER d
212)ddi3j s s BSHJEMABGE®GEEEIS B Is! ©BI jHjd HdV
SftejHjdzj ded W f fzO O WEfels B s a0 6 dzd s dzs 2 O dzd | E3is ) s
tojLsdzOdzdtg dts o] kstet, foMitd Sk $oOHtC
Brls: or ydfmdzj dz Istsydzs, Udafedz® dze |tk | G626 oy p ke ¢ @
By dzs s kMmisdls: . | tjLkd O] § sdkzydds

. . . Fo
Hr® Ho(Wp) + @ HamCOSM( - ] 1) - Ho(Wo)e"‘Zﬁh- (2.18

m>0 S
L itBdEdsE  jhj L OBPEdds® o dvldsinw W eodsl € 5
sinm(j y-jn). Sbts L dOYyOjls, vyt o dsfnpd BOWY d dfd-
ted Hjdzj dzdV § SdzjHnm O@HodglB@esdafqli 4 e B®E 1y df O dz
LdzOyJ defve pgdedff[uddz Hdzv dzgj SSlstster 1 dBOG dzd Isdz” -
eOL dzd Ydzts 2 tsted jlaias ©Om@W @ U L eyt Of dzs M€ siisd .
RL ftodo jsiopdaietsjl o d e Odfj Ists dzd yJ dz tsls  dzlz dz

CBSEHO 9o dLEYOJj d@3ts?2  d§s@®c adgfj Ishriists? frydfry de®fdiaf] JosEisOufaied
dj dzdz’ | fsH bkedsd $ f dshSsflsd §djdSd (0
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Ndlsj2& /Mg stewHCO fdzj?2 OddLslstesydd, Is2<18) {f s
o dzsfdls tlsdatsmdlsj dz' dzz 2% sctej h dzgsfls! ©CBhks 1

s OB dzd \j P OF i B3Oz ff BEOBPIEdH dzv  dzj Sslsser & B
| OB0OcE dzd uj dedztsiyls: dzOfr h j dzd ¥ L of 96 dzfyls O dzls © O dac

Mo | K, Ke (001) (011) (111)

U ¢ gl whed O q 0 q 0 q
UFe | 1739 | 4. 89 [i1. 03 0.007| 0 | 0025| 0 |0.0002 0.006
Ni | 493 |i45 1°Ci25 1% 0.005| 0 | 0.029| 0 |0.0004 0.08
FeO, | 478 |i11100 1°(i3. 04 0.018| 0 | 0076| 0 |0.0006 0.018

10detsdzj § Mmkh jMmlsej ddzkr et h datsfyls! d3ts
218),f smMSdz' Sk td fesf stcydsdzOdzj dz Mtcj H dzj Bk
HizJ Is218)0 C § OHtcOlszo mIOMiBYIsjldEt L dZ2Oydls, vyl -9
sHd MCd2 oadH fodv OddL sy dd dg dbieEmis H aE ol
dfteddsj Biehc QY ldz’ ¢ ko jdzdyd ddy btsydshisd st
ftej Hfsylsdilsj dz' dets dMmyf sdz! L 59 Ols Btsdzj J ddBssEd
cdyj MC OV cltaflsidis?2 d@godzd L slstetsf dd M cO@o j H dzdPe O
BOG ded Yyd dedztse s His dzOMr h jdzdw ®©BBLOL yod. | Otglzh
d Mls 5y dadffstigizdzd Isghdef Bdis &=, 1 st Issdf3se ftod ftosoBH |
Hddi3s dHIsd d&zO Ctsi3f tesdfd iz gsf vz Ho Zd3w L Isd d3

[dzv tyd d¢d OB Misdzs HiasP dzdf wEde'j " fidsdgis d § dpO dac
Odzd L Sisdgtsff dgtyf o s sdz! L 59 Ols! 3y dals @dzdg' dgds dzfsih + ¥ €
or teOy 4 dedw

(H am) max
H N amimax |
(o) 4pM g

G HHam)max T BOC M G3O dz! dzsdels © d'indzt Jo o .IAYHSDWE jdEFdsjdzS2ts dD dzd

DH, ° ‘HO(WO)enax‘ = (2.19

2241 r Btste yjdzj oets?2 WkdzC ydd

ste oM B dzj BOM Me W e ©WUAOD o d H O fyH AP § © dzd B2 te§
cstdlsBO BddBdL Oydd ©OMABYHjddY &jyHE Cf
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R MY tsddzd o 5B Migefaasf dor WG FHEEGY)- He( w)I°, S OC ¢
fcOSIsdC O, dzaj oMmMjcHO iEsHEPn dz @) Y Ode@IF isHs js
BsHjdd, O dbtseéser 2 tjLizdd Ok &y jls Mdd dz
sOCY] yYOMmMbslr ftosotsHdd n dL d3j toj dad 2 .

led LOfdmd or Oy jdd™ (2 wmadG)dHyaHiGH § ez
kOS] Htodedzdy jdedj MtcOo jHEzdo §. Istfdeds & tsgd b
dzdwn tojL sdzOdindzrln Bt dijdd( i)zt WOE((ivi Gy) d dzO  dzd |
YOfMlsslsORd 2d Liehgde j dinlsswh jets o L dzOd3j dzO ldy gzgadzs 2
l st sz ttOL dztsy jded ] k6 dzise 52  HQ s datytsii Isadlz tag
Oy jdadets ] Wistedzdzts?2 (2. 17), MmlsOdetsa dlsfmw dzj
(2.16) L @l d Bk e Bdzn L dzOUd dzd ¥ = teliridtsiizQ daf) delisdedt
ftotsfis 5?2 Oo dwfdetseo Odzedf d + stsets HdzW tjh jddw f
fMdzj Hizs h g2 dzg B2 WizdzC ydd

1:obj:“"f:azxp- H)cos{m-jwu)- fQ M)]z- (2.20

sOCERBEWELZH s (SCOLOds o MmdjHENW®ISH6 gas,]
dZvis! JOtOdiiilster Isdttejlsdud WS HY | gt ez] daf @ezadazls.
o dMmd B IL), diBi¥"dr diMmMitd ¢ LdoOyjddd -6
dzj dzdzr R kG zOA .

2.3 ltweddjter 1 CMijtod d3j dals Odz' dzw{  telgj Asdscf LA
Hftej Hj dzj dedWv BOGdedlsde 7 f OO Istot

2. 3.1 RUBcOdEdsjtetss  d3OC dzd Is dzts 2 tcGDdzdfsuistafls) paftftf
o L fdkOSd Odz dztsjHzOls  dfyE XzOPz jdatz?  SH

CfdlsOoSmMdOdz! dg" § W J totafs 3O@dafdswlzlz’j | 1 figkelp telzf figfls
Oh | dad@dijs dzts § to d fiyls O fztied WIS BOSIsd o dets dfMdzj 8L
My jClsdoOd dr dMitsd LseoOdd” o COyYjflse J91,1 &

) tod A3 & tc Of (Btf Nej dzdoOotafjiorm j dzj 2. 3. 1. 1
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92 ltd L Isd HAY dL G sIE€OLdzjf deddvo JlsisS d A tofigflsig g |
{ sz f totso §H ded AsEsTdzs 6 d d ,  dFf[f§ tetisdz' dzj I£ jsdshisgdddis did | |
sftsetsj ode BOdedj kwHjdzwjlsmw dL kyj dzd® doaB@ dif |
Mtej L On BsdsS tedmls OdiigdlijlfC d AH difvts ECHRSsGE 7 dgjtds
ML HOddY Mk jdyOlsr i e jterndsimlsj?2, Bj MY,
d or sl [¢PsMY j dzjo] {lsd fosWeodwjlsmMyw oL difs:
EftcOo dzv Is! BOG dzd Isfdez joi3ts €MD tes' 2 cfrpdstowO o] dzj B ts dz'tsh- f -
tod J dzZs®OdId ff dzO dz! dets 2 (1) [PIe SbtAs MM Is des s, 1 A-mY
LT 90¢Is, vyt LdOydlsjd dz@ j dL d3d dzgj dedw OdzdL s1ls
e dzOR ®lsCdtsdzj dzdv  dztsMC slsd Rifizis ) teegy Szd j siej b
COPHM [HBEZOSCE fodtHO BOGddlsds?2 OddL ldss s {
fMswr HE CtdyO dzj o' Widzj dzO@, (1l OS¢ dd3
[95198], © CHls®tsdd yjfigho j dzdztsets i tej HJ dzj dpd) tsdzC
LEksIlsimw tOL ddyder | BilstsHr, o Isd3 ydmdzy o d3d
ykofmlsedlsj dz' desfyls: &, dzts jtafj HAMBSSC 52 Istsydetsfls:

] HOddzsd3 wOLHjdzj ftodofpa Pdzyd W togzOk da Is Gzls R
sOS M Odz dzf 7 s 8AC d 7 o frdZpaEs G Rjef dzOdz! dets? 5o |
Sit111) f BOd &3 kc[earslad] tc O st @d PdAsO Y dit s jfziRd H d
BissHIdCO foLotsdvjls M o' S22 Istsydzs fghd I dztss
OdzdL slstetsf dd BsdetsS ted mis Odzdzd 6P Sded | ks ©Qd s &
Wduj MEts?2 fdsmMSsmisd §sHdsySd.

2.3.1.1 viseisdyjnsow &sH,

[dv BsdsStedhlsoddd yj MSs2 vfl, MOYH]j dedzs
BOdzr &3 ke dztd tdL Eisdj dds O §idbdAsetedsi2dz0f DY detyf lidztei
Ldej ecdd dOEddedEdsuiddR df'dj i3 o o dHJ

F2(q,j ) =2pMZcog g- K cogq- K;singcosf - j ,)- K,sinfqcos(j - j ,)+F™. (2.21)

1HI M ] tedstsll O OFE@RHE ¢ G OL i3OG ded ud o O " j 6
I sstetsy MdzOG O Bdtsj s oghys frpddsiPly daH of jSRkoterff1 stasdsptdf -t d
MsOdists?2 CslssteOw, & 6 W iz plgiipldazezOigdsh ) dedj Is e d d
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dd o | wl@EaklistdW 2 Mj i HE Y dzjuddjsRl ¥ dh (s Heglots
o (sfAir 0 0% ls | dzgj 6cdd ©H dzs BQY @B apEaLsh s d
K, 30 ¢ dzd @ deth @ 5 I to Sfftfgr MO nsH W sw o f dzs@S
ftcOo dzj dz@ (56 GEROKBFMB T I tsdzj H dzjF]°T daP e O 3t
RdlssCtdMsOddd yj MSs?2 OdkdLsksttsfdd, Mmeow.L Odzdz
Ctod fls OdzdzO.

(®)

{ dMEARE sH jdr d MR j BO ©OMY sy jddy Ctwdlsd
d3ts dzts € te d ) s © dzdf dy j IS dst® f) of Isizjj diz dzfis (a)j .J I tisch ptels rdzfs fts
W J dats d3d dzts dzts ¢ d uy fiG B 2 H dstjie(l) det )

RLOjMlsdakgS o pts @dzaza j MC 52 M d'dg®OE dizff ® dzd dsfs 15 6
fdif ¢ cdhko®RYE o 0] EF«=K,fa’adhsal+afal), g, Ui

O tc Qo ¢ sd dazjfiC ststc © dzO0 RZAW telf ugfs Gipdels ) dzd dzts sy
fscw"HCO [100]), Mmdkiy®], CHBeHIO. dstzizE tzg tpste)-dzd



53

Bdles s@G® o d yqlz®drj def @hlls €dts s’ 7 S O©LOC IS @d
Lstedydzls®, $OC (0o ddts, dar 1 defdEfdgPd btz j o &
L 5o Ols! MW dzd dzgj 2 dz" o3 tdedf"B dzddgdd telsdd) dd3 a=O L dgdsdiats stz
Cjtsiilstedd Istsdt?2 §djidSd, 28] H hHdsdo d] s d
Odzq L 5 ls taisjflsf wofgjlsrzs " §2 o d H

4\/7

Fme= K4%00§q+25in4qo ~4% sinfqeo@Bin3(j - j 4)+

€  sin2q@7sin’q-4)@inf - j ,+x)+
+./2sin?q7sin’q - 6) @0L2(j - j 4- x/2)-
- 2sin*q@osA( - | 4 tx14)

(2.22

+d74
6

—)—) — —)-)
<= C =y

 dzv etz Odzd v  toj 22H IS rdAL] ok Hits@ Ldats dE
fsazzudls' §tedsdzdy § dddalsj Rofrj sy’ jrdi¥j (H2dzv16) ,

f( m)° Ho(Wo)@L- s(wp)) -

- I\lelsCOSI mi1)- ZI\;:ZS']- ;4p|_|\|/|0eff ECOSZ(J m-i2)t
8;@ I\PZSL K4/'\ij;H0/4acos4(J M- atXx/4)-
-2 4p|</|'\:'ﬁsz cosB(j \ - j 4° P/6).

b dzOdzdL §tsfpdzj Hdzj 65 dNHiG E@PJsdzd e W tH 1S Lo O}EY fisds 'OA , 0
odmd s o tslsdzd yd 4 tsls e dztso ts2 L Ooa dMmd «
He( ) =f( i)/cos(lmT Gn) d 34 4 s fetsmiss?2 odH d MsHjw) Lk
Ydzj detso  tc @L dowyHj detir@sbdp Mfdsczlzlz  dz0 30 ¢ Ged Y § Hztzts &
shdsodzr @3 @Gwec Wdsjdazlste or B tstc O (2120).dzj=d IS8 to 'Wrz, gz a) "
ded (23) kBdatts dMf sdz' L s Ols! HdzvW tsftcjHjdzj dedWw dzO
R, dzOC #sdzj 3, d 8 , PW)Oo bz fldf HSE Q@i ls 6 1 Codd OHzg d
j4a=Jk°np/3, Al yJ dztsj g @ezts fnpdzglen frulsCoeddio © dzj dzls dzr -
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Fedzse ©OL sjezlsOyEd e d i3d L ) RE20@adyE Ots?2 L Op d M
L sdzOdzedztse s f sdzw  dzj dz' L W, tStelroaiz@ O4® y deB {f tisdf sodei gz
ZcdzO ©OL stedj dzlsOydr sy defL o sBBEPB WL Jyugdmes
Bjte, dL OdzO dzdii, Ot taBd O digs Az & § dzj dzC | H BE S
f Jifls O OC dz8  5C @Y.Odets o

23120 f esB Oyd™w BjlssHdSd d GBMkHj dgfQls & My

[ dzv Of tetsB Oy d dzagj Iff torsfigfifdjjdatse Oded W Istej G- ts
Odz' dzf 7 btsdSdn fdzj dzsS MddzdydrH O yj dzj L Q.dglgd oz
desc s Igfg QetslE{tsy d MY Oted dzedv N JdzjL O d Ctej dgded™ (L
(1.1 D) M omMajHkeshdd SMOYHjddj B Oltsdse
ydmlskzs odyduiz@oSitzk1 1 s ¢ OS¢ 1 s[1Mlf dHewdL o’
or toOh jd& dzO® odyddzO&i( tzl T) f igo § ©® B thats fg Is efpFdatsdd yl«
0. 1A Ajto" 2 GBEOSFUYSIGHEIBAL2. RMMdjHBSe Odzdj
¢ Od d 7 kEZyOmisS OR fdzj detsS ftotso tSH d dzts ! jS -dzC
Istetsd3j Istej W J totets 30 o defOaziatyLaps O dxGods fzArdpfy @320 | v .
vedzse " j LOeadMmMddtsmisd fsdzw Al o £ OyzH teti-s Sk g
(f dztsh QOB ~ WOMY sdztsy j dzde’ B3RAzO B OMBls sH tizf O 4

t JLkzdz Is Qjlsdzded L E3gz@ dzf) diHT ts O Midtmy'c dzr | dROdst ¢ de
dzd dzd d M datgj e sdz' dz' | OS2 icissyS iz Oymisa
fls Oo dzPdztEdE®A] O  Issd3 tedMmMizdzC j M dzsh dg' o3d dzd dac
edztse " j L GH(dind dits fif s @adgd RBtsHj dzd §dzj dzCd, d-f s
BBj dzls Odz! dz" EnlsLjQo g dfds dGz3tsh + ¥ tcOL tcOB Sls Odzdats?2  d3j |
B N HEdjR] B=fte + € MY j tod d3d dals ts d3.

[ dzw  d dzdz¥ MistcOydd MmMddz' detsets o dzd W dzd Hlztslz & dEts o
Fedzseor j L Oos Qg fpdtsdes CCOyj mlse j tad d3
fir 2R84 (@) d2.4(0)f & dzS Is d ezdp'dzaef i3 H s Sdzdzd Is j dz! dzts ff to j
LOos dMmddstsimisd Hdzw dstsH j dzd o dzj dz§  az@, ) df dzdils dzvsty
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=H; +3Q (Gj +G]" +Gj "‘Gilj()Mj =H; +a GiM;.
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S 02 | —1024M2 1 | —1024M2 1 b —1024M2 ]
= ' '
v 0.0
-0.2
0.4 L i
,06 1 1 L 1 L 1 L 1 1
2.0 2.5 3.0 35 4.0 2.0 25 3.0 35 4.02.0 25 3.0 35 4.0
Yacrorta f, [T Yacrorta f, [T Yacrora f, [T

{ dMEAAE Y OMiIstsisde 4 L OodMmd dBdsmisd diggadzestizd 2 () &) gzt |
Gsttrdtso Oddzets?2 o' MES s5YOMs & Isighs®  dEDREE[USEAES O
s 52 1§ dzj dz§ d IS e e, s d dRdgdf 73 2

Dy=100 M

T

T T T T
~a- 128 M1 (200 modes) —+- 128 M1 (2000 modes)

—%— 128 M1 (100 modes) —« 128 M1 (3200 modes)
<, 0 O— 128M2 — 128 M2

f, © 128 M1 (all modes) | F % o 128 M1 (allmodes) | [ © 128 M1 (allmodes)

!

—1024 M2

— 1024 M2 —1024 M2

XVX”MO

1 1 1 1 1 1

20 25 3.0 35 4020 25 3.0 35 4020 25 30 35 40
Yacrota f. [ T11 Yacrota f. [T11 Yactota f, [T1

t MBS OMisslsdzr § L Osadid d3sMmisd dggedzeztiz® 2 ( ) &) gzt |
Gsttrdttss Oddzts?2 o' S s5YOMs & lsighs®  dEDREEUSEAESR O
sdS 52 fdzj dzSd ) toODyd% d,ts o Elztf Mls@azdzd k

I ydthfslsd, 20 o fMisIBMY A UetsR d fdrdigj 2§ 5C OL PezO
dzd udoggle Oo dind GE)s' O ( L ke d' B GERWT SBOEGICE.O M
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fsdzzyj dzdzr § f fogRsh: s [ jlstsH QR et@ddfyls Quifizddidsipd
Lissdz & ©WOMUJIlsy Eudlsr o Odzdf! oMM=2IsH'O Qi)
Ctojlsdzr 7 INElBBIIAERSBT 1.

[z OdOkzdL O d dJdsjtftejlsoydd ¢ dzyg) dep
te O f fdadils@® s dets M j ded W d3j y H Iz FEBTWI=dadaDF d 1 dzgdels B 4§ 2
Y022 dzs? SHdSSMds?2 &0 E'daivKdayMHO ] L 6 s 6 s {1 daizdz
sdL dtctse Odz" 310, IR@B dfdtoyjjH Mis O dzj dzdzr = dzO tod iz dzt
Hazw  Clstste’ § FYED liztss jBlzdzdzts | o L O d Bt Hgjd2ffislOadziigd Is
LdzOydlsj dz' dets? Mmisjfjded YSHOadzW jiIs odzdwdedy dz
Hdzw  f dzDgd2flzddy) Hd&Y Stkttes? B KR dadzOW L dzj t8¢C c
L dzj e d s SREzrdp®Reazd L sk o sd &5 BOC dzd Is dz df - )
Blzd Y OjkMw ¢ JLkbEs] ds? HRStEEH ks dgd BOd¢ dedy
ij ®Ocddldzts? ftsddyoj Bshisd §©OSlsdyj Mg
fi) Is 1(3:40).

vOBdEZdYO uBsldetsh jdedWw 3j Y HE 8 dsd disddig 2tc ¢ JAbsta cfr
ts H dats ts ) dats Gzts 230 © dad iSRS tz@ tzts § 6 d M ls O dzdzd Y MS d A josESds
HdzZw tcOL dzdyder » tOLDg) etso CtdMlsOdzdzd Istso

Do 12 dzd3 24 & 32 & 42 & 56 d 100
Fe/FX 8.47 2.12 1.19 0.69 0.39 0.12
FYFe 0.12 0.47 0.84 1.45 2.57 8.2

o ko j dzd ud dzd j &3 tc OLodggdm(Q S tatej fridss@idgdz dffrisciizoy @ 2 dz
Lslstetsf dd dzOyddzOjls Htsdzddzedtetso Ols! dzOH B @34 da
dds d Ofmd dBdi3Eied o df@i>xi ¢ MmMHodcelk tej L t5dO dzh
MsOdzdzdls© ftejorhOjls tOHdEM tsB dizddedsts2H dA s tetfe
Dp=100dzd3, HdzWv Clststets? 1 dzjtecdwVw Mdzz8 OR @as?2 {f © iz
sBd3j dedzlze, Iss OB dzdlskzH O (tosMmisteOdzMmisoe j dade” =
ot OMIsOjils. Clsts ftedotsHdls ¢ &EOC M dgdiilz' dets?2 Iste

l @dzr &5 HisfissddzMisosds [ jJIstsHO 1 W o dawyjOldnfipus Islsl
BOcdzd s dzs? ftesded yO,j wsMmisd dzOdzes€ tod fls O dzdzd Y j
fsLotsdzw jIs tftcjHjddls! MtekzC ldHaflz ffjf jog ld3t¢ @zdzd
tej L sdzOdzidz - § BEE3 toy O CABY &G Pl @Uzls YOMIs s dalg-j



93

fdzdlszH tsHdzstctsH dzhgdsts todgd de' iy HRj daf® e dzd Isdz" 7 L d3tS |
dzd ydz' 7 L dzOyj dzd?2 ©OL BjtcO StdmlsOddadlsss. RL
ydfmdzts otsLBEYHO] B Rtz tsd o GE tc Ot G Ishy r B2 filgdzd
WOCldujmSd Ibsd St fjteer j “j a9 ffals o diasyp O 268G
YOfmistslsdzzs RBOC dzd Is dzz s f to s dif 7IOGdegs fiflac O, C Islftsy jHiplew
EuyOfmlseakzsls o Wsttddtetss Odzd d djsiasdd: . Is dl ety dep 215 |
telz) § dzdz’ 2 H d2y=204dz] RBEAR diR @RS dzded Is § dz' dgdZy daff@kG), ©
slsdgj Yy dedz” 2 dz20 todMmikzdzC OF Mlstej dz¢ts2. 1 todtetsH C
oMy ted d Bud o shylse MeddfHasEsite?] dg dzO o §

[ dzv fMtcOo dgdded® .d O&EBIW S Oydd tOMMBOIstgdd o ¢
Mk z8.08 534 tcj tofiig @z tojL Ezdz SOB'JlsEanugsB O dH jdftk
BOcdzd Isdets? oMy ted d d3udPos s dizv H a3 H o Grd dzdyy drldn
Qo de 3 12@B@®EBPEtEo Odzde Iy Liilf PaigdffieiffE iy § s dzlz yJ dzdz
fsRsh & [ jlsHO 1, o CHEMeB®K7 &Y (ks Odzd lgO
L dzOyj d& Stekzo dzr diff s ezOF§ RO RS2 [dzddzd j 2. s OF
ted M) iz dzC ts 9, fixiz O dzdizda didsdts B3, i B8 Y Getizd u dz' .

[HZOCB MdzjHkjls Blsdkjlsdls:, vyt L OlstOy,j-dzd
LsoOded j B [ jlssHO 1 BT dzs ftodd3j todzgs dz@ f StoW H |
My smse MdAlgEg Eddfp©d ke F udiifpaagmESe ¢ 1, L OE < dis
slsdgj yj dzs t©0Odzj j, Hd&v [ j BNHE & df sy Gddew wls [t
sBh jets yYydmdz® dMmytsd Lkzjk 7 o twOMyjlsj cBsH.
Eydlsr o0j &3 n o BHj zdteseo Odzedd dBsH dzO Is s dzts
o tsfls d d MEOIZENR3.5 Hsids] Is | dz' dzs  ff toj H M)ls Ooaktf)dej, L O
Ci(f)/Cjip H dzZ¥ H ® k7 M lisaixgj\edNr  foish @2 o' oasH, St
ftod OdzOdzcfiEzj m ff B@etizagj R, L OC dz¢ yOj Isfw o Is5iREdzdz)
Ldzjtecdw BBdz hj +dzjteddd fydzkz G822 d3@o dizf dsdz
ZOw Istsydzs figlsy dgOinjuly s Is! HEsfisd Gz s@w iy %0 it
BN jGts Yoz dzists fFHES <dits Of iy s B dzlz s B 18 ] jiFiaSier joddf)ls -
ftoj HisMIsOo dzw j Isfyw o 5L sy dz' 3.

[ dzv  uddzj dedzts 2 obtsH j1d208 T fi2g8oECI ¢ ty dz0  fy j@B-w
Bdz¢ HOJ &3 § dz@y) ¢ @ S@EQE detzgz ydde, bt |
6Oy jd&' Hdzw fdzj dzsC ) B d " ddfyd @O dyjst Half §HAs
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LOdZO M dzj HisMIs Ols s yideiEshlss! O daz g4t j-F CAsCRefioe(desdz” § dz
di O BOdztse s Qe dpds\pjddgitsids@ o, EZydls'ta Odrdg dedz 92
fsHIso jtey HOj sV 6 jelx)z dzNEDG DRI 1 GOMHY] SO 2t d3ts N
ted ME&Y @35 yOfipktsy L OodmdhBsmisd BOCddIlsdes?2 o
Hdzv t©OL dzd ydzDg § 8 SDYQdizd 2 sted mtso 52 dzd daed § 2 .
¢ sdzd yJ ffidlo@mizdstso ftcdotsHdls € McdzOy do Odzd® to

O dzOdzdL B stsHtso fvwsw o giz? FhtsthHd dz®Is o tsHcthip- ¢
stsddemise d dzj HsMIsOIsCtsa, O OS] GhiBRedts
9 Odzdz" 2 2O ftojHMsOodzj dedd ted " jdedw Mmdmlsg d3r
tcOodzj dzd 2 fWDezd 9 o© odH ] tcOudARSHS BB O df sdzthitsd
BOGcdzdIsdzr = BBsSH Ctsdzj BOdzd?2, BB EZOHOjIs 9 Oy dxr o
dzd Isdes?2 otMmMftcdddidyde sfmisd dzOdes€ ted Mls ©dzdzd Y4 M€
MistczClsktcle M jCtcOdzd BLazhsBOF EORIssHge i3 f tsdzj
Y Odgtsfés d dzOMis sW hjl9s tefOBLtalStg dzd dzts 5B dzgOtelzy dIs! o |
ZOdtsC ted MIs Odzdzd yj MSdr § dzj detsC HEY sdzdzd Isj dz' dz" 2
tcOMMBsilste ] dzO cGodzChrpdgj. H z¥ h j 2

Il Ists 3yJ oty @3y thmdse dz" d3 dzj H SddsPaRE B d3B {s Mzt
tsBl B tOIsdo dats? feOsEMgsaftc s udusiCdeC @ L Olste Py d
mMetemtse Cl [ fHtod tOMmyYJ ot Hojiigdr degiats ¢ Ctax{dn) lseOMidr(d-
Ctod Mls Odzdzd s O3 H O j GAND). de@ tejseds] 1 fote tey A @ d3" Gz iz
HOWIRdz M smMtse LIPRISPNBEDO] &3F = i Miztemso WwiSe i j 6Lt
Cesdzd yj Mo © dmftsdzr L zjd3r = o wWOMYJIsj d&BsSH o
O Cted Mis Odzdzd i MSdr BOGdedIsdzr 7 f dzd desC, &
Mz yO2 dzts?2 OdzdL slstetstf d d

RMY sdz! L so Odzdde Biffjtc jogidldigind@izr = ¢ 54 W W d y ddirdzls
dzd dzj Oted L ts9 Odzdz" n @ tizf dpeD? { fis © azits @zt tfj s dzd LdgPIsy
Bso Odedw ¢ Bl j B3z dMmY tsdzr LCH [ dBstsR  otdf ] i Ooliagq] edmfds
LIstcOYdo O diiF 7 d3t s dglzdgjnlstsH € 1 [  H O jOLN)L) disd sjtsidziizj
BsHj dzdteso Odedd o' MsC s yOMistslsdz" = Mo ts2Mmilse Gicj
dedIsdgr = fdzjdetsS (fp Btsdz "dd&3 Ctsdzdyj Mlso sy Yte d
Is § dzJ de.
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3.3 1uBcieORBO &dS o SaOCQIEYsIdEE Ci L adysair]

razv  tejhjddv dinlsHodsdQddniidBs d= L OHOY 8] stec
cOL OB SIsOdZzO d b OEfPdsd fiilist d & @ BGBRBE L fio O BEEO stc O
B dzdzs 2 MlstekzClsbkzter , ftosyj Mmse § jtej BOC dzd yd o
dFzts e sMdzts 2 dff ~ce jdOjdass Mis to iz ¢ Isef1d8, £4Mu | 1t 6 d caty @ B dgEz 1
Yjdz0 Hdzw ftetseo jHjddw ydfdzj dede’ 7 ¢ Sy j tod a3 dale
fjlsjdilzgd laiBsects cdMmlsjtejLdmMO, O OS] MfjCltO
RZOdes G jIsjtesMistezCIskzte dzO tsMmdetse j ©OL tcOB t5ls O dzde

) 556 tc O BBOS dsfif WEED dedEd M-Ms o j dzdigg dls j o3r € js-a31
BOIs MATLAB[150], o jlst®tej W Stodlisd yd Mz oddrdpsbbocatf] et
wir G ftetsC tc OtsdAELBB Pz v 2OE @Y §d d  H dzv Idctd QEOEHE !,
Issds udmdzd d tcOL teizdpldagalzifisdte j "Oj dadC »1j OH O f128zd d
151l R sdz? LsoOdzedj 1Isdn WkdSyd?2 Mz EphEs s dpdst
fesctOBRB] OS] tojOdkdLtso Odz0  SHHj @SjeCids - {f (
G tc O dydzdixlzls j taMPIT1H2].

331 6tidlsjChkicO §tsdicOdd

[ dzv  toj Odzd € @5 ds@®dgsHejdeis ' dzO  tc OQ HeliPIs s CRisEaRE |
Isztc ©, Ok sifrjsdztsie dg?  tc | O dzden @ a od ZBOMmis B | dzdats fiy lsfid 2
f 5L 0 thpajjdOIls!  § toisG tc Od3d3dzts 1 das ) ) dfiae o g @8 f) Ohadfidg e
L Isses Oterndlsj SIsiztc® H 6 dyzxzO®OdEg dzddididEdE k dizdaPB !
odMmd 3sMmisw d3 d3j j Eikzh ERISHdE'dzVeEBdls !  H] o 5o  H dz" &3]
stesdzsy btets, et odddBB3Odedj B dzts bkHj dzj det
ZOdB sdzisl §2 dzffy Slseo j yodzo B fteddeydfz WdLdeyd
dsects + MY jtod dsj delstso .

OB Mistc OV tsUaPly | € 4 krstd @ M ls O o dzj daBEts dz@s tf s dfifeffimrEL |
dzr L ts 3§ s dzOtpstPsoblem Solver, Static Analyzerd Dynamic Analyzer R {f ts ez
Ls o Odz@ gedz'Hr € tSiplzfs tzg HzsHH B 51s 5¢ EdSBH | dedf 1©9'dzd LuHrd ©
dzj dzdzr = O dAs Ifs to of dzdifitelaed] Ac W J 2ty dc.Tols@ry Ists Z3OIsd L Ol d §
detsistd den totsdzd L Oyd g 2 dOdEQY pddeisEjEdst IsH dzf
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f OtcOd3j Ister dzO df tefd@toddd lsizts s { B sydze" § H Odds® G d df
sBicOLfegWORtc ] H j x| dgdSyidcd sdidjfipifjdzj H 59 Odzd v

_ 1 Vs ™
Ol (Problem )
I_I Static
/Solver { > > Problem \
| | nitialization | Dynamic v,
Problem
— T/

[ Static Driver

-
Dynamic Driver ]

N\ [] [] J
< > y < >
< ~— e
|

[ Static Analy zer ] [ Dynamic Analy zer ]

tdmMzBEPtc~rdiIsj S sztc © MiltLsyerse© di3d3” ¢

3.3.2s s i3 ts tlzPloiEst d Problem

s 53 s @jedziydzizy s Hdzv ts§ dMOded v defd talzQ HifRIApY O
dimmdzj Hse Odedw . [dz 9aCdzt yojls o Mmisvw §fdm@ded.
cOL yo, O LOCYJ oMy d BBrtsHdBEzE JdW SBteds®yd
odlsmMisodd f ©OLKOBBISOddzs?2 &Bd¢ tetsd3OE dzd Is dzfg 2
Hize hdn Shizsedz = BOcdzdlsdz" = ~OwLOSIsjtedmisd ¢ :

i 2OBBOG dad U dzdetsls!  dzOfmr h j dad v ;

Tojdduddzd d doOf 0o dzj dzdj BGHossMds?2 @GOG dz

TCsdzmMlsOdzls© sB 3§ dzdetse s oL OdZsH J 2 Misea dw ;

isdf d Mitsmtse twOMYjlsO BOGddIlstsMmis Ols dls dfy§

TdzOyodt W e teOydWw dzOd306 dzd yJ dedetsmisd B t6C
SstRf s@pjaAlf sL osdzv jIs ~tcOdzdls! HOdgdzr § B GBI j
dzj 5B » SH dsdifs fipigidgdss s C tcOlsdzs d MY sdz! L s9 Olst MW H
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dmMmdzjy H LosBsdadfer ,j G tog @Y soRjfdeldigsn €1 C OyJj Miso f- {1
Mzd&X.j7 fto]jEddBOptdl d2 Mdztsj 5 AhiecEfd s da' devts o iptis)j +x®
HOCIsdtetso Odzd WObfeds d3tf tsdzj dzls T

ObjectEd = i

— OB BEKT MCCNEL0EaHA — Cnolt: MamuTHe Pe cnoi
ain: G PeDot S0x50x5 obt

HEMMEHOE SHHE CROA | MamWTHEIR Pe cnol

— rBUMBTpMﬂ cnoa BSSMMDAEI‘&CTBMB © HAMHIM CROER

HaseaHMe: HaHoTodEa nepmannod 200x200x20
= [CEEE) M= TonuHa Mz: H] 2e-006 cm SherTHEHEIR obmMeH Aex: Ergicm
Jinika (x): 42-7|cm
e e d4e-7 cm — MamMMTHEIE CEOMCTER Cnogd
BricoTa (Z): 4e-T | cm

BrIBpaTh MaTEpuan 13 BUBNKoTekK | | JofaenTh | | 3aMaHNTb || ¥oanuTb

— I'eonnepr A CNOEE

— DOHOOCHS A aHM30TRoNMA Ha
LLEEETES 20 2e-005 cm

MaTepuan: Permalloy (Meprmannol) -= OOMMF Mone Ha: 0|0e
LLimpHa My: 50 2e-005 cm
Hamiam. HackiweHWa Ms: 860 G OIMH:  OpHo Hanpas neHwe -
Dopmaa () | Snndne - "
MocToaHHE A obmMeHa Aex: 1.3e-6 ergicm MonapHeIR y¥ron X 0 grad
— ¥HET MEMHMTOCTETMHECKOND BESMMOERCTE A MapameTp saTyxaHHA 0.01 A3y TANEHEIR Y ron XE: 0 grad

KoHEYHO-PA3HOCTHEA aNNPOKCHMALMA -
OfHOHANPAENEHHS A aHM30TRONKA B - — CHOOCHAA SHMS0TROMMA Ha_2
¥UUTHIEATE: RafuY o6
_ Mane Bs: 0os Mane Ha: 0|0
— ZnoW
Hanp.: OpHO HanpaEe neHue - QINH: | OgHO Hanpa s NeHwWe -
MonARHLIR ¥ron 0/|grad Mo ApHBIE ¥ ron i 0 grad
= AZunty TANEHBIA i on XZ: 0| grad AUy TAMEHBIR yron XZ: 0 orad
Caopy
TIEpHOAMIECKHE MaHMHbIE YCAOEMA ) — HauaneHoe pacnpesensHe MEHUTHELE MOMEHT O
BErone X Egone v Epone I CnyYaitan KoHDUIYPEaLMA B MPOCTPaHETES
CaEi IS B [ MonapHeli yron XY grad
MarHnTocT A SHMyTANEHENR ¥ ron XZ: grad

2e-005cm  2e-005cm 2e-006cm

OTEpBITE | | CoXpaHuTb |[| | JakpbiTh

t Mz R dzls j oW j 2 dets] SCdes fftsdz L tso Olsj dzv H
Csdglfj dzlsr Obj ect

s s ditzjsdsblem( o MB dzB8F Mdzzy dls Hdzv ff hifds jOrksee A«
Isj . Hdv ML HOQdedizso d B s BYdid" o O " A jo dgO diy
dimMmdzj Hsea Odedw. s yYydmdzk OSSR o 5L H jddi¥ideotsjdO ¢
Is d L (B&@icProblemtslsdzsmdIsmw o dzj hdzai § § tsMmistsw dzdztsy 30
HddzOdzd yj i ADyBamic Feablenyi o " MisC syOMmis sisiddsijj ods@ asded
fsdzj . 1 O3 .te8 fztel@CHjMls Oo dzj dzts  d dzls j to Prpiilefids jH d=vC d
HOdedw d toj HOC st Bobkedzd W ¢ s tsdzj dzls

s s B s &phiivz fdzseo dzs tcOL B dls dzZO Ho O f tsSHC BRY

StaticProblemd M sdz! L zj IsMw Hdzw L OHOdzdw MlsOIsdy

yomlsdzsflsd, ftod dssH,j ddess Odedd 1§ sy fSpsm
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Problemf sL e sdzv jIs L OH OB dz@fz@ &b dzfsglzd ff BOSC MEBO
Njdedetsets odzj M dzj s fsdzw, O kOCH] hOCE jE
dzi sBrtsHddBsMIs! L OHOddY fHtesdLotsdz dzse s dzQB 51
desfls! fJesotsHdd" » dL B 6] dzd 2d L (zg 'lsipd' i dej dEpEaBY |
Problem

DynamicProblemd iff sdz! L ZjIsfw Hdzv L OH Odzed v jHsdf dz@FBx
ltcd BsH]j ZdesoOdedd §dzjotscets MY jSlstO cfdsdinsd
fsdy M §shlssvedsktsdlr )G ke s 2 moEg REblemy sL o s dzv
L OH Ols¢ Yyomkssisiz, OB dzdlsEHlk d dzOf tcOo dzj dzd §
My clted (ftod ¢ shistsW dedztsdf HJd2A )L daciie  yeOdgjlshtsdz] 6o
LOydd. sty Shtye® tsL ditsy desmis! L OH Ols+  Cds daffdgg
BOCMd BOd dzr 7 BOCddlsdy 7 dBsH § kg B Odzlp , Odda
HOdadzs 2 yOflstsls .

Bl ProblemEd == ==

— Mpabnema MccnegoEaHKa

Marin: C\Pe D100 ThED Hist pri

HaseaHwe: Hoeaa npofnema MccnegoeaHUA

— [MNOCTOAHHOE MATHMTHOE Nonel-A)

-5000:100:5000 5000:-100:-5000 | Oe

Mpwraegr: -6, -3:1:3, 6, 3:-1:-3, -6" 3KEMEANEHTHD
"-g,-3,-2,-1,001,2,3 6,3, 21,01, -2 -3, -8

MonApHER ron XY: 0/|grad

Anty TEABHEIN Y ron X2 0/grad

— lMNepemeHHOe MaHWTHOE None

V| Mccnegoeare pMHAMUYECKWE CEOMCTEA

DrKCHPOESHHSA Y3CTOTS: 10000 mHz
HacTaTel 0:100:50000  MHz
Eosbyxaaowse none: 10e
MNonapHeE yron Xy 0 grad
A SNy TSAEHEIA Y ron X2 0/grad

— MapameTpel pacyeTs
Morpe W HOCTE OnpEgeneHA 0.0001

W | BENOYWTE QNyETyauu (Cy WECT BEHHO 3aMELNWT pacHeTbl)

KOonmuecT B0 mMog konedaHmi; 200
MAHMIMENEHBIX MO, - MHz
| OTEpBITE | | CoxpaHuTe | | 3akpeITh |

t MBS R dzls j oW j 2 Mdes] Cdes ftsdz! L 59 Olsj
d tj HOS Is( tc =injGdBpBlemS s A3
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333stsd3f sdej dzls Sol ver

[ BH J dzd te g @ dzdfizidzf) | If figw3t€® d3tf s dzjScaler ( e d MB dz8 § .
I ssEts o MiejHEZ BHj dzd o OdzPbjectin dAOBIPHIO f jsaiy |
qdzd ydOddL Oydw ©ei jSCkO dhMMdjHss Odedw . I tgd
sdL Oydw MmtejH', MtsL HOB IsMw ntsgje?) Isdidsco dad 4ty 2
fdd, tOmMmMudlsr 9 08 kv &Otedy’r B & ddsded- C
BsHj2Msoadw, LOHOjlMY dOYOd datsj tOMYtej Wi dz
slsfpjw o WO2d, vyltB' ftod dBdscEsCOlsdsd (Y s
9JHJjdadd dzOH dzd d3 tcOL detstsB tcOL dz' » d fyMAgjste 52 O dzc

uSolveManager (= = || &=

— OB BEKT MCCNEROESHKA

[ HoE i ] [ JamysuTe ][ M3MEHUTE ]

daunm: C'R_fd RS .okt

HaiBaHue:

MIHMLENMZELM A 06 bEKTE MCCNEL0 BAHMA

BeINONHWTE Maysa
BEINONHAEMBIE SLE4M ’

PacqeT pacnpegeneHua 0GHOOCHON aHnsoTpon  (BbINCOMHEH) -
PacueT pacnpefeneHua 0aHO0CHON aHW30TponMM-2  (BBIMONHEH)
Pac4eT pacnpeneneHWa ojHoHaNR. aHusoTponmy  (BhINOINHEH)
PacyeT MaTPpWUEl MarHUTOKRMCTA. B3aumaLelcTEWA (BRIMONHEH)
PacyeT MaTpuupl 00MEHHOM B3AMMOLENCTEMA (BbINCMHEH)
PacqeT mMaTpuusl MarHUTOCTATIY. B3anmogencTsmna (BbINONHEH)
PacuyeT NONOHMTENEHON ONPERENEHHOCT MaTRWUEl (BBIMONHEH)
PacyeT Ha4anbHo M pacnpelensHia MOMEHTOB (BbINONHEH) -

— Mpofnems MccnesosaHKMA

Hogaa ] [ JamyauTe ][ M 3MEHWTE ]
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