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o$ı.ıqııaıbHofo o[IIoHeHTa Ha AI4ccepTaIII{oHHyıo pa6ory llloxııpa

@apxo4a IIo TeMe <<MareıvıaTu.IecKoe MoAeJI[rpoBaH[e

AH Ha M[ıılecKHx H TotloJloru qecKux JroKaJIH3oBa H H blx peıueuıı i
ueı ıı Heü H btx 3BoJI ıoqlıo H H blx ypa BH e H flfr\ı, npeAcTaBJIeHI{yIo Ha

coI4cKaHLIe yuöHoü cTe[eHu AoKTopa Quırıro-ı,ıaTeMaTl{qecKl{x

HayK rro c[eqLI€ıIIbHocTLI 05.13.18 MarevıarllqecKoe

MoAenLIpoBaHLIe, quc[eHHble MeToAbI I,I KoMtIJIeKcbI IIpo|paMM

3rıa.I[ıvıocrn nnı6paıırıoü TeMbI u cTe[eHb o6ocuonaHHocT[l

HayıIHblx uoıo»cenrıü.

I4snecrHo, qTo MHofHe BDKHbIe flBreHıafl, u Aı4rı.av.rıtIecKue npoqeccbl,

o[I,IcbIBaeMbIe MeToAav;r4, paspa6oraHHblMl4 B paMKax ecTecTBeHHbIx HaYK, B

ToM qllc[e $rıııaxıı, MexaHI,IKI4, ofITI,Ixı,ı, QoroHliKll, xvIv^vlu, MoneKyngPııoü

6ııoııorıııı, a TaKx(e MeAHIII{HbI I4 acTpo$uırırıa y[paBJlrtoTc.ı HeJIVHeürrııı,ıı,ı

ypaBHeHHrMI{ B IIacTHbIx [poıI3BoAHbIx. I4ccneAosaH|le MaTeMaTLIqecKI4x

ııoAeıeü 3Tux ınıeıırıü, rrx peurerıııü, B qacTHocTLI, I,I3ytIeHue Ycıonzü

Bo3HI,IKHoBeHI4fl. ycroüuıınblx JIoK€t[I43oBaHHbIx perrleHutrı ıl, AIIHaMI,IKL| L|x

BaI,IMoAeiıcrıuı, MofyT IIoMotIb HaM IIoHrTb MOXaHI'I3M cBq3aHHbIx

Szıııuecrllx MoAeJI eiı uııu o6ecıe.IllTb nyIüuee 3HaHI{e QHııaueCxııX ıPO6ıeı'ı

14 Bo3Mo)KHbIx [plınoxerııaü.

[ıaccepralll4oHHa, pa6ora lllorııpa O. ilocBq[IeHa I4ccJIeAoBaHnIo

cnoücrn JIoK€uILI3oBaHHbIx noıeü AI4HaMLlItecroü LI ToIIoJIorıı'Iecroü [PLlPoAbI

B paMKax (2+l)-ueprıoü O(3) rreııırıeürıoü o-MoAeJII{ u upo6ıevıaı,ı

MaTeMaTl{qecKofo MoAenI4poBaHI4fl, MHofoMepHbIX KBaHToBbIx cucTeM. B

cnyqae uccJIeAoBarıuiı, peureHuü O(3) rreırırreürıoü o-ıvıoAeJILI I{cIIoJIb3oBaHbI

MeToAbI IıHtJIeHHofo MoAeJIIIpoBaHvIg, a TaKXe aH.ulvlTv|İlecKl{e MeToAbI

Haxo»(AeHn, ToqHbIx peuleHuü, r,qe 11o;1yqeHbl cJleAylou{ue pe3ynbTaTbl :

Ha otHoBe To[oJlofl,ıqecKux nuxpeü Eeıanrırıa kI floııxona 14

LI3BecTHbIx AoMeHHbIx |paHHII ypaBHeHLL sin-fop4oHa nocTpoeHbl
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tüucıeHHble MoAenI{ B3al{MoAeiıcrr,ufl, AaHHbIx TotIoJIofIlqecKıIx peureHııü. B

cnyqae B3akIMoAeircrsug, ıro npocTpaHcrseHHoü xoH$ıarypaI\I4I4 ((Bl4xpb-

AoMeHHa, rpaHI/IqD), npI4BeAeHHbIx B pa3Aenax 3.3.1 kI 3.3.2 BbIrBJIeHbI

csoücrna pac[aAa nıaxpeü BAonb AoMeHHbIx rpaHuu Anf, Bcex grraqeHllü

I4HAeKca XouQa (a,) uI, TaKI{M o6pasoıı, o6o6ıqerırı pe3ynbTaTbl

aH€L[ofLIqHofo xapaKTepa Apyrl4x aBTopoB, [onyqeHHblx An.ı 3HaI{eHI4g Qt:l.
B cıyuae B3aI4MoAe iıcrslag, tlo tlpocTpaHcTBeHuoü xou S lafyp a\I4LI «AoMeHH ag

|paHI4I{a - BLIXpb - AoMeHHa.rI rpaHI{IIa» no[ylreHbl KaIüecTBeHHo HoBbIe

pe3ynbTaTbl (pas4eı 3.3.3), KoTopble Hyx{AaloTcf, B I,IHTep[peTa\hpI tlo

aHaIIofI4Ll c Bo3Mo)KHrIMH [paKTHIIecKLıMI4 3Kc[epLIMeHTaMI{. Cıe4yer

oTMeTI4Tb, qTo aBTopoM AI{ccepTauI4H npeAnoxeHa TeopeTl,IqecKa,

I,IHTep[peTaI\ktg, aHHLıı|4ı|flIII{I{ AoMeHHbIx |paHul{, c ToIIKu 3peHIı, cnıaHonoü

AZHaMLIKLI TotloJlofl{qecKux JIoK€uII43oBaHHbIX cTpyKTyp;

IIucIeHHbIMIa MeTo.qaMkI Ha ocHoBe ToIIoJIofI,IqecKIıX nrıxpeü

EeıasuHa ıı floıgroBa, I,I3MeHeHI,IeM AI4HaMI,IKI{ BpaIIIeHI4.rI LI3oTo[uqecKLIX

ctII4HoB B IIpocTpaHcTBe cQepsı Eıoxa nonyqeHbı ycroüqvBbıe

ocl{I1ınJll{pyrcql{e ToIIoJIofI4qecKkIe Blrxpn AaHHoro BuAa (paı4eı 3.|.2);

IIkIcneHHıIe MoAenu B3alIMoAeücrnyroulıax JIoKEıJILI3oBaHHhIx

TotIoJIofI,IrIecKLlx uoıeü (ronoıoruq,ecı<uiI BkIxpb AoMeHHrUI crerıra),

oIILIcbIBaIoIqI{x ALIHaMI4Ky I/Ix B3al,IMoAeiıcrsug, B TaK Ha3bIBaeMoM

o6paıqerırıoı,ı BpeMeHI4 (o6parrıaı anoııoqrıı) H IIoKuBaHo csoücrso T-

czMMeTpI{ n (2+ \)-vıepHo ü O (3 ) rıeı ıarıeürıoü o-vıoAeı z ;

- MeToAoM ycpeAHe]F.u,. narpaHxl{aHa BbIBeAeH aHannTHqecKHÜ BLIA

Knacca HoBbIx peuıeHzü B BuAe oAIII,(JIJIapyroIqLlx AHHaMI4IüecKI4x

JIoKzuILI3oBaHHbIx cTpyKTyp 6pıaıepon (2+1)-ı,ıepHofo ypaBHeHI4, sin-

fopAorıa (rıana 4, rıaparpaü 4.1). Ha ocHoBe AaHHbIx peuıerıııü IIrIcJIeHHrIMH

MeToAaMv [o[yqeHbı 6pHseprıııe pelxeHl4g Anr (2+l)-ııepııoü O(3)

HerıııHeürıoü o-ıııo.4eııa. Tarxe qucIeHHbIMH MeToAaMI,I [ocTpoeHbl MoAeJII,t
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B3al,IMoAeilcrsufl, [onylüeHHblx peruerıvıiı u IIoKtBaHa ux ycroüqllBocTb rıpu

ABI{XeHkI kI kI Bga:av,.o4 e ücrııııx.

B rıaupan r,eHuul M aTeM aTuII ecKo f o MoAenI{p o BaHlz.g, KBaHTo BbIx c LIcTe M

c BbIcoKLIMu 3HaIIeHLIrMn c[I,IHa (S > L/2) arıaııırnqecKl4Mn MeToAaMIı

[onyIIeHbI Bblpa)KeHufl, Anfl QyHrcqıaü, oflllcblBaloqux cooTHotlleHvlfl MexAy

TaK Ha3bIBaeMbIMLI opI4eHTI4poBaHHbIMI4 cocTo-f,Hvlflv,l4 cI{cTeMbI n Qaıonoıı,ı

[pocTpaHcrse 6loxoscrcoü cQepsı.

3aır,ıerıııı,ı, qTo paccMoTpeHHa.fl B Al{ccepTaı{rıoHrıoü pa6ore TeopıIJI

rıeııarreürrblx cufMa-ıı,ıoAeıeü ıI3HaLIaIbHo 6ıııa [peAJIo»(eHa B 60-x roAax n

KaIIecTBe eÖQexrıınrıoü MoAenI4 cI4JIbHoro B3avMoAeiı,crsug MexAy [uoHaMI4

B TeopI4I4 KoH.4eHcI{poBaHHoro coÇTo.f,Hl4r,

npıı6ırıxeHug, AByMepHofo I43oTpo[Hofo

I4 IryKJIoHaMl4, k|3BecTHa, TarcKe

KaK MOAenb KOHTIIIHYELJIbHOfO

SeppovıafHeTl4Ka feüseH6epra. Vxe n 70-e foAbl 6ıııo ycTaHoBJIeHo, IITo

AaHHiuI MoAeJIb o6ıaAaer oqeHb LIHTepecHbIMI4 cI,IMMeTpIırMI4 vI

IIoAAepx(I4BaeT TotIoJIoruqecKLIe coJII4ToHHbIe peuerızı (rıaupnMep, BI4xpI{

EeıasuHa ıı flongrcoıa, rıailgeHHble g |975 roAy). Crıe4yer TaKxe oTMeTI,tTb,

ItTo coJII4ToHHbIe perrleHltf, O(3) Heııırreürroü o-MoAenln Mo)KHo

paccMaTpl4BaTb KaK HLI3Kopa3MepHbIe aH€ıJIofI4 KJlaccuqecKux LIHcTaHToHoB B

ı,ıacurra6Ho-LlHBaprraHrHoü qeTblpexMeprıoü enrızAosoü TeopLlu flııra-

Muııca. HeııırıeüHble o-MoAenI4 MoryT uc[oJIb3oBaHbI TaK)Ke AJI.rI onucaHufl,

guSSyıHoHHofo TpaHc[opTa B HopMaJIbHbIx MeTaJIJIax 14 cBepx[poBoAHI{KaX

c BHyTpeHuei cuıarı-op6ııraıruoü cB{3bIo. Harorreıd, I43BecTHo TaK»(e, qTo Ha

ocHoBe O(3) HenııHeürrblx o-MoAeıeü Mo»(Ho ctlpoeKTl,IpoBaTb KBaHToByro

cLIcTeMy B BuAe c[equanbHofo KBaHToBoro KoM[bloTepa (rnaHronııÜ

cLıMyJIf,Top), ıioropırü snııoıHf eT KBaHToBoe MoAenhpoBaHl4e.

IrlcxoAg I,13 BbIIuecKuBaHHoro, cqllTato, lITo TeMa AI{ccepTaIIvIvI flBllfleTcg,

arryaınrıoü, cooTBeTcTByeT coBpeMeHHbIM KpHTepI4rM Anfl HayııHo_

I,IccJIeAoBaTeJIbcKLIx pa6or, a pa"epa6oraHHble MeToAbI |4ccneAoBaHnfl, P|

KoppeKTHotTb [onyqeHHblx pe3ynbTaToB Hayqrıo o6ocHoBaHbl.



[ocronepHocTb

peKoMeHAaqni.

.(ocroıepHocTb

I| HoBIl3Ha IIoJIyqeHHblx pe3yJIbTaToB, BbIBoAoB H

u HoBI43Ha pe3yJIbTaToB, ilo[yIüeHHbIX

AI4 ccepTaıIıaorıuoü pa6 ore o6ocrıo saHbl cneAyroull4Mk| :

IIpI{MeHeHI4eM LI3BecTHoro MeToAa KoHeItHbIx pa3HocTHblx cXeM

paıpa6orarııı ycroüuznııe rII4cJIeHHbIe cxeMbl KoppeKTHo o[LlcblBarcIqlıe

ypaBHeHl{f, sin-fopAoHa vI O(3) HeııaueüHoü o-MoAenLI B (2+l)-ı,ıepHoı,ı

IIpocTpaHcTBe-BpeMeHI4. B ToM qplc[e Ha Kpaf,x AByMepHbIx o6ıacreü

MoAeJII{poBaHufl, BcTaBJIeHbI cileqLI€ıJIbHbIe rpaHI4IüHbIe ycl|oBklfl9

o6ecne.ıLrBalorqlle rıeürpaıu3al{rco oTpax(aeMblx ıııHeüHnıx BoJIH

Bo3MyIIIeauiı;

- paspao oTaHH ble aJI f opLITM, IlIlcJIeHHhIe cxeMhl I{ KoMIIbtoTepHbIe KoAbI

aıpo6ııpoBaHbl Ha I43BecTHbIx JIoK€L[ıI3oBaHHbIx pe[IeHıIgx TecToBbIx

MoAenfx (Aovıerıuııe fpaHI4ubI ypaBHeHI4, sİn-fopAorıa, cTaIIHoHapHbIe

6eııanpırı-IIoJI.rIKoBcKue Blıxpıa O(3) rreıııHeürıoü o,-ıvıo4eııa). flpıa aroıvı 6rıııu
[onyIIeHbI ttzcJIeHHhIe 3BonIoqI4oHHbIe MoAenI4 aHELIIofkItlHbIe pe3yJIbTaTaM

Apyfl{x aBTopoB;

- KoppeKTHocTb aHaJII4TLlqecKVx pe3yJIbTaToB fJIaBbı 4 (ıaparpaQ 4.1) ıı
fJIaBbI 5 o6ecnequBaeTc' B cpaBHeHıILI c aH€uIorI4qHbIMI4 pe3ynbTaTaMI,I

Apyrux aBTopoB, a TarcKe I{I4CJIeHHbIMI{ MoAenI{poBaHzflMLI y|x 3BojIIoIIuu,

floKa3blBaroırvle ycroüuznocTb noJIy.IeHHbIx peurerııaü (rrıana 4).

Cıe4yer oTMeTI,ITb, I{To pe3ynbTaTbl, [onylreHHble aBTopoM

ALIccepTaIJvIvI, B o[peAeneHHbIX cnyqarx (rıana 3 naparpaÖ 3.3; rııaıa 4,

uaparpaQ 4.1), o6o6ıqaıoT aHEuIofI4I{HbIe pe3ynbTaTbl, nonyIIeHHbIe paHee

APYrI,IM I{ aBTOPaMI/t.

Bııno4nı v| peKoMeHAaIJukI aBTopa (crp. 265-269) oTHocuTeJIbHo

nonyqeHHbx pe3ynbTaToB I4 uX [paKTuqecKoMy llcnoJlb3oBaHurc flBllflloTcfl,

o6ocHosaHHbIMıI.
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CoornercTBHe AnccepTa IIn n ycTa HoBJIeH H bI M KpIITep[Ifl M.

Crpyxrypa v [ofl4qecKoe [ocTpoeHfle AlaccepTal\v|4, a TaK»(e

anrope$epaTa cooTBeTcTByIoT rpe6oıaul4rM fJIaBnı 3 «KpHTepI4I,I [oAfoToBKI4

AI{ccepTaIIIaD) flopı4ra npI4ty)KAeHur ytleHblx creuerreü (n pe4arqkllI [ocT.

flpanııreıbcTBa PT oT 26.06.2023 Jırı295) kI I4rıcrpyxqrııı o [opf,AKe

o$opıvııeHufl, Avıccepraqıaü v anropeQepara AplccepTaI$i, yTBepxAerırıoü

peueHl4eM flpeııa4zyı,ıa Brıcuıeü aTTecTaIII4oHHoü KoMI4ccI4I,I nppl

flpeıu4erıre Pecny6ıuxıa Ta4xuxHcTaH. flo pe3ynbTaTaM ıaccJleAoBarıuiı

Al4ccepTaqıaoHrıoü pa6orrı ony6ııı«oBaHbl I29 pa6oT, BKJIroqag, 6oııee 20

crareü B peIIeH3I{pyeMbIx xyprraıax, 3 ııorıorpa$ıaı,ı, 12 csuAeTeJIbcTB o

perpIcTpaqlrl4 KoMIIbIoTepHbIx tlporpaMM. Tarxe pe3ynbTaTbl AI4ccepTauI{H

6ııııu Aono»(eHıı ıı o6cyxAeHbl n 6oıee 50 rıay.ıııblx Mepo[pI4flTtlflx (crp.24-
28). B c[I{cKe ıHTepaTyp yKrBaHbI 6oıee 300 ccbIJIoK Ha yHıIKitJIbHbIe

uccneAoBaHvIg,, cyuecTByloul4e Ha AaHHbIe MoMeHT IIo TeMe Al/lccepTaIJ.klu.

CoornercTBue AIrccepTaIIHIr crreqııaJlbnocTflM u Ha[paBJIeH[flM

HayKIl, tlo KoTopbIM [peAcTaBJlgeTcfl K 3alquTe.

Cvıaıaro, qTo AI{ccepTaIIn, Ll[oxzpa O. cooTBeTcTByeT 1lacnopTy

CIOIII{€ıJIbHOCTI4 05.13.18 - <<MareııaTI4IIecKoe MoAenHpoBaHLIe, qLIcJIeHHbIe

MeToAbI I{ KoMIIJIeKcbI [poıpaMM)) rro oTpacnl4 «Szırıro-MaTeMaTıtqecKk1e

HaYKI,I»: B Pa6ore B KaqecTBe anilapaTa I4ccne4oBarıuiı ıpeo6ıa4aer
MaTeMaTI4qecKue MeToAbI (auaııurut{ecKlle pelueHfl{, I{I4cJIeHHoe u

KOMIIbIoTePHoe MOAenI{POnaHze); pe3ynbTaTaMpı HccneAoB aHvfl, ,BJI_rIK)Tc.ıI

HoBbIe MaTeMaTI,ItlecKI,Ie, qI4cIeHHbIe Mo/4eJII{, MeToAbI, BbIquc[HTeJIbHbIe

€ınrop}ITMbI kI HoBbIe 3aKoHoMepHocTLI, xapaKTepn3yrcull4e n3yqaeMble

o6rercrrı (ıoxaııaaoBaHHble peureııııı), cI{cTeMbI (rcnaııronrıe cLIcTeMbI c

BbIcoKI{M 3HaqeHI{eıı cnuHa), npoqeccbl I{ gBJIeHI4rI; cooTBeTcTByeT IIyHKTaM

|-6, 9-|0 o6rıacrıa uccneAoB arıuiı [acnopTa c[eqz€ulbHocTl4 05. l 3. l 8.

L
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HayuHaı, ırpaKTuqecKafl, 3KoHoMIııIecKafl g coq[aJlbHafl

3uaqııMocTb rıoJyııeHHbIx pe3yJIbTaToB kI peKoMeHAaıIııü [o ux

IlcIIoJIb3oBaHIlIo.

B Qrııııre cyqecTByeT MHo)I(ecTBo THtIoB JIoKzL[u3oBaHHbIx peuıeHHü n

BI{Ae yeAI{HeHHbIx BOJIH - coJILIToHoB, TaKI{x KaK TeMHbIe coJIHToHbI, cBeTJIbIe

coJILIToHbI, ofITIIqecKI4e coJILIToHbI kl T. A. Pasııa.IHııe TI4IIıI coJIIaToHoB

.rIBJIrtoTcfl qacTHbIMI,I peIueHHrMLI MHoü{x ypaBHeuuiı, ıaxux KaK ypaBHeHze

Koprenera - Ae Oprııa, rıeııaııeüııoe ypaBHeııue Il[peAI,IHrepa, ypaBHeHI4e sin-

foPAoHa, O(3) HeıııHeürıoü o-ıııo4eI:;,4 14 T. A. B ALIAcepTaqzoHHoü pa6ore

IIpoBeAeHo }IccneAoBaHLIe

gBoJIIoquoHHbIx ypanııeHızü

JIoKztIILI3oBaHHbIe o6tercııı,

AJIlITenbHofo BpeMeHkI 6eg

noK€tJIL|3oBaHHbIx peureHııü rıerıııııeürısıx

O(3) Heıı,ıHeüııoü o-MoAeJII{, oflllcblBalouue

KoTopble MoryT pacnpocrpaHgTbcfl B TeqeHI4e

4eQopvaqzz kI tIoTepI4 Qopı,ııı. larıurıe
OTPYKTYPrI tIorBJIrIoTc.rI B puısıvqHııx QzszrlecKnx cl{cTeMax, B qacTHocTH B

Qzıııre TBePAoro TeJIa h ıIILIIaHIıII Herlepryp6arı.ı nHblx ,BJIe rıuiı sraaHronoü

TeoPI4kI IIoJIr. Orııı kIMeIoT orpoı,ırıııü tIoTeHI{I,Iuu B [paKTl4qecroü

PeaJII{3aIIHVI) O^i KIaCCI4IIeCK}IX COnI4TOHon, o6HapyXeHHbIX B KoHAeHcaTax

aToMoB Eose-3üHuıreüHa Ao upıaıoxeuıaü B Sororızre, Haqçılafl oT

TeJIeKoMMYrıı,ırcaqııü |4 c[eKTpocKo[I4I4 Ao feHepaIII{Il cBepxKopoTKplx

ıIMIIYJIbOOB. Meracra6LIJIbHbIe JIoK€uILı3oBaHHbIe peuleHLlf, Bo3H}IKaIoT Bo

MHorHx aKTyuıJIbHbIx 3aAaqax B pa3nntlHblx o6rıacrgx ğzsıaru ıpu
MoAenI,IpoBaHI,IH pac[pocrpaHel,j^l4g, LIHTeHCI{BHbIX BoJIH B Al4cllept.l{pyrcuux
cPeAax. Haz6oıee coBpeMerıHoü o6ıacrıro, B KoTopoM MoxeT pa3BlIB aTbcfl

AaHHOe HaIIPaBneH|4e, flBJIflIOTC.g KBaHTOBbIe BbIqI'ICJIe]Hilg,, rAe YIII{TbIBaIOTC'
KBaHToBbIe ac[eKTbI coİLlToHoB, B qacTHotTll, IIoJIyKJIaccI4qecKoe

KBaHToBaHI4e.

Orıvıern ıu HeKoro pble HeAocTaTKII Al{ccepTa II ıl u.

1. Hecııorp, Ha To, qTo B fJIaBe 3 noıy.ıeHbl yHHKaJIbHbIe pe3ynbTaTbl

[o LICcJIeAoBaHvIo llPoqeccoB B3al,IMogeİ'ıcrauı TotloJloruqecKl4x nzxpeü ıı



AoMeHHbIx fpaHl{q, Ho HeAocTaToqHo onl4caHbl BbIf,BJIeHHbIe cBoLtcTBa

oTHocIITeJIbHo tIpI{MeHeHI4ü B [paKTl4qecKux [pLIJIoXeHI,Itrx. Haıpuııep,

MoxHo oTMeTHTb, qTo HaqLIHafl, c 2008 roAa pazpa6arblBaeTcg KoHıIenIIHf,

rperoaoü fIaM.rITıI, rcoropoü [peA[vcbIBaIoT [epc[eKTI4By n paspa6oTKax

cnepxröıvırHx ycrpoücrn sıexrporırıoü IIav,flTla, fAe AoMeHHbIe fpaHl4ubl

,BJlf,rcTcg IIeHTpaJIbHbIMI4 3JIeMeHTaıı,ııa. 3rıı ycrpoücrBa IIaMıTI4 AoJIxHbI

yAoBJIeTBoprTb tpe6onarıııııı no KaI{ecTBeHHoMy BbItIoJIHeHI4to pfAa

3aIILIcb, XpaHeHLIe, cABHr 14 IüTeHue. B roı,ıocHoBHbIx ouepaqı,ıü, TaKI4M KaK

I{I4cJIe, Anfl,3aıucıı ııHSopMauHI4 Mo}I(Ho I4c[oJIb3oBaTb BHeIIIHee MafHLITHoe

[oJIe hII|4 ı<pyrııqııü MoMeHT [epeAaqu cfIHHa, a An, cABI{ra MoXHo

ılc[oJlb3oBaTb cnl{H-op6ııraısHrıü MoMeHT I{nL( 3JIeKTpI4qecKoe IIoJIe h T. [,.

flosroııy 6ıııo 6ıı xeıareJlbHo, ecJILI aHaJIH3 tIIıcJIeHHbIx pe3ynbTaToB 6ııııpı

coilpoBo}KAeHbl 6oıee no4po6rıııı,ııı KoMMeHTapı4flvrr oTHocııTeJIbHo

cyuIecTByK)IIII4x, Hepe[IeHHbIx, [paKTI4qecKI,Ix n I,IHXeHepHbIx upo6ıeı,ı n

odıacrıa MuKpo3JIeKTpoHIaKıı.

2. ArıarıorııqHo [epBoMy 3aMeqaHıIIo, HoBbIe csoücrna, BbIrBJIeHHbIe B

qucıeHHblx MoAeJI.gx, KoTopble 6l.ıııu rıoIyqeHbl Anfl ABI{)I(yıuuxc, kI

B3alıMoAeÜcruyıoıqllx TotIoJIofHqecKI4x nııxpeÜ BerıaauHa u floıı.sxoBa TarcKe

HyXAaIoTc.f, n 6oıee l]oApo6rıoı,ı aHiuII43e I4 oIII4caHHH c ToI{KI4 3peHl4f, I4x

[paKTl,IqecKoro [pI,IMeHeHııı. HaupI4Mep, Mo)KHo Ha[oMHıtTb, I{To MarHHTHbIe

cKLlpMI,IoHbI, B ToM tIHcJIe BbIIIIeyKa3aHHbIe BI4XpI{ hMercT BaXHoe 3HaqeHI4e B

LrcyqeHur csoÜcrs xupanbHblx u QpycrpzpoBaHHblx MafHeTI{KoB vI

cBepxToHrcııx QeppoMarHIaTHbIx tIJIeHoK, TouoJloruıqecKufi IıHAeKc KoTopblx

o6ecıequBaeT ycToü.Iusocrr K Te[JIo BbIı,ı Sıyrcryaqu.rlM u 4eQercravı.

pe3ynbTaToB, fIoJIoxI4TeJIbHoe B[eqaT[eHLIe oT llpoBeAerırıoü pa6orıı aBTopa

rı o6ulyıo oIIeHKy ALrccepTalluu.

B cBfl3ı4 c BbIIueII3JIoXeHHbIM

AuccepTaL\v|fl <<Mareıı,ıaTlıqecKoe MoAeJI

OArıaxo yKa3aHHbIe 3aMeqaHvlfl, He BJIIırtoT Ha IIeHHocTb [onyIIeHHbIx

tITo peIIeH3I4pyeMaq

AI,IHaMpIqecKLIX p\

ctII4TuıIo,

tI4poBaHne

lt,



TotIoJIofI4tIecKI{x JIoK€LIII,I3OBaHHbIX peIueHHÜ HenI4HeÜHbIX 3BoJIIoIIk|oHHbIX

ypaBHeHI{i>> .ggflreTc, 3aBepruerırıoü ı<naıu$ıaı<aqıao rıııoü pa6oro ü, oTBeIıaeT

BceM rpe6oaarrl4flM) npeAbrBJIf,eMbIM K AoKTopcKI4M .qLIccepTaIII{.gM kI

cooTBeTcTByeT ocHoBHbIM [yHKTaM <<llopı4ra npLIcy)I(Aelaug, yuörıııx

crenerreÜ», flpnıox(eHl4rl 2 ı< uocraHoBJleHlIro fIpanııTeJIbcTBa Pecny6ızxıa

TaAxıaxucTaH oT 30 ıIIoH.f, 202l roAa, Np267 (n peAaKIII{LI tlocT.

flpanııreııcrsa PT oT 26.06.2023, J\b295), a eö aBTop IIIorcıap (Dapxo4

3acJlyxfl{BaeT [pLIcyx(AeHuş, eMy yueuoü cTe[eHI4 .qoKTopa Suıııxo-
MaTeMaTI4qecKIıx HayK no c[eqLI,ıJIbHocTH 05.13.18 MareıvıarnqecKoe

MoAeJILIpoBaHLIe, qLİcIeHHbIe MeToAbI kI KoMtIJIeKcbI IIpofpaMM.

OÖuquaıurınıi o[[oHeHT,
AoKTop Szsııxo-ıı,ıaTeMaTI,IqecKI4x HayK

rıo c[eqnaJIbHocTLI 01.04.07 - Qrııııxa
KoHAeHcI4poBaHHofo cocTorHııı, npo Seccop

"6o%024r.
Mecro padornı, AoJI»(Hocrs: Yrıusepcl{TeT Auı<aprı, Sa«yııreT I4HxeHepI4|4,

rağ e4p a Ko MfIbIoTepH o ü LIH)Ke H ep ukI, gaBe Ayro ıqıa ü.
ffoqrosuıü agpec: 06l00, Typqnfl, ı. Aıırapa, Kaı,ıuyc 50-ıerz.g förı6auııa,
6ıoı< l.
TeıeQoH: (+90 543) 625 89 53

E- m a il : iman. aske rbeyli@eng. ankara. edu.tr
We b-ca üT o p ra H lr3a IIuıl : https ://ankara.edu.trl
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