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HAYIIHOTO PYKOBOAHTENfl

C rervrnlrrlKoro Bnxropa PorvraHoB[rqa

o Ar4cceprar{HoHuofr pa6ore EapaHosofi Mapuu CepreeBHbr
<<Hngropa3MepHble MaTHLITHbIe cl{creMbl B coeAHHeHHflx, coAepxGrrIHX

nepexoAHbre 9JIeMeHTbI)>,

npeAcraBJreHHofi ua coucKaHr{e yueuofi creneHu

KaHAHAara Qz3HKo-MareMarI4qecKHX HayK no cnequilrbHocru:

05.16.08 - HasorexHolrorvlr H HaHoMarepniurbr (no orpacnrnr)

fiuccepraql,IoHHafl pa6ora EapaHoeofi MapuH CepreeBHbr nocBflrrleHa

ycraHoB/IeHI,Iro v reopernqecKoMy o6ocsoBaHnrc MexaHH3MoB Bo3HHKHoBeHr,rfl

MaTHHTHOTO [OpflAKa B HH3KOpa3MepHbIX MaTHHTHbTX Cr{CTeMaX, a raroKe

onpeAe/IeHnro aQSexrlaBHbrx cnoco6oe vtx nao4u$HKa:qnr Anfl o6ecneqeHrafl

ycnonufi npaKTHrrecKoro Iacno/Ib3oBaHufl. B KaqecrBe o6rerron uccJreAoBaHnfl

nu6paubl AByMepHbIe aroMHbre crpyKrypbr Ban-4ep-Raanbca c o6qefi Qopnrynofi
MAX3 (M = Cr, A = Ge, Si X = S, Se, Te). Taxofi urr6op 6rIa o6ocsoBaH
oco6euHocrblo vIx crpyKTypbl, Koropas co3Aaer ueo6xo4raMbre yc/roBnfl prrrfl,

QopvrupoBaHuq Hu3Kopa3MepHbrx MarHHTHbrx cucreM. BropbrM o6renrona

HccneAoBaHnfl eu6paubl rBepAble pacrBopbr Ha ocHoBe ZnO. Hnsxopa3MepHbre

MarHHrHbre cHcreMbr B groM cnyqae 6:t'lnu coopnaupoBaHbr MarHrarsufi npHMecbro

(Cr, Mn, Fe, Co, Ni), Koropafl, BcrpauBaflcb B y3nbr Kpzcra/rnuqecrofi perrerKu,

Mo)Ker QopnaupoBarb HIa3Kopa3MepHbIe MarHHTHbre cncreMbr (n roM rruc/re

AHMepbI H I{enouxu). Izlccne4oBaHue cpa3y AByx KnaccoB MarepnaJroB no3Bo/rnro

BbIno/IHHTb cpaBHeHHe QnruuecKux MexaHH3MoB QopnrrapoBaHuq MarHHTHoro

nopflAKa B aroMHblx crpyKTypax c co6creeHHbrM H B aroMHbrx crpyKTypax c

npraMecHbrM MarHerH3MoM (reep4ue pacrBopbr Ha ocHone ZnO).

Irlccne4oBaHlae HocHT TeoperHqecKnfi xapaKTep H BbrnoJrHs/rocb B paMKax

MeroAo lrorvrv MHoroypoBHeBoro MoAennpoBaHr,rfl. OcnosHrll,r r{HcrpyMeHToM

flBnflncfl, nl{I{eH3uouHufi nporpannnaHufi KoMUreKc, rrpeAHa3HaqeHnufi Arrfl
KBaHToBo-MexaHHrIecKoro MoAenHpoBaHH.fl, xoropufi o6ecneqr,rBaer rpe6yenarrfi

ypoBeHb AocroBepHocrH nonyrleHHblx pe3ynbraroB.

B npoqecce pa6oru HaA Auccepraquefi coucKarerrb Eapauona Mapux

CepreeBHa rlporBuna ce6q KaK xnanu$Hr{HpoBassrrfi cner{Ha/rncr, ynaerorqufi

caMocroflTeJlbHo peluarb HayrrHbre 3aAaqr{, BbrnorHqrb reopeTHqecKHe



HCCIeAOBaHHS, aHanH3rapoBaTb IIoJITIeHHbIe pe3yJIbTaTbI, ycTaHaBJIHBaTb

3aBr,rcr4Mocrn u QopvrprpoBarb peKoMeHAaI{HI{ no npaKTl{qecKoMy lacno/Ib3oBaHl,Irc

pe3y/rbraroB pa6oru. B qacrHocrl{, n pa6ote peueHbl cneAyrcIqne aKTya"nbHble

3aAaqH:
-ycraHoBneHbr r4 reoperr{qecKu o6ocuoBaHbl MexaHH3MbI QopnanpoBaHufl

HH3KOpa3MepHOrO MarHeTr43Ma AIIfl Pa3nHqHbIX THnOB aTOMHbIX CTpyKTyp

(gnynrepHbre MarHurHbre cLIcreMbI c o6qefi Qopnrynofi MAXg), I{enorrKn vI

AHMepbr nepexoAHbrx eJreMeHToB (Cr, Mn, Fe, Co, Ni) n o6reusofi Heuaruuarsoil

Marpuqe ZnO Ha ocHoBe AaHHbrx HccneAoBaHl{fl vtx cocraBa, crpyKrypbl,

MarHzrHbrx H e/reKTpoHHbrx cnoficrs B paMKtx MHoroypoBHeBoro noAxoAa

pacqera MarHI4THbIx napaMerpoB;

-Ha ocHoBanvrv AaHHbrx' KoMnbrcTepHoro MoAeJIIapoBaHHs npeAJIo)KeHbI

cnoco6u yflpaBneHrafl MaTHHTHbTMLI csoficrBaMl{ nyreM aHanlna noJryqeHHblx

MexaHra3MoB o6ueHnoro B3aunao4eficrBufl.

B xo4e Ancceprar{HoHHbrx r{ccneAoeanllfi Maprar CepreeBHa noAroroBa/Ia

u ouy6/rr{KoBana LB pa6or, B ToM rrucre 7 crareil, o6teMoM 4,2 anropcKoro JIHcra,

B x{ypHaJrax u: flepeqHfl BAK Pecny6rvIKu Eenapycb vI n rapy6ex(Hblx HafIHbIx

u3ryaHvntx, 5 ny6nuxaquia B Marepua/Iix H c6opnuKax rpyAoB HafIHbIx

rou$epeuqufi o6renaou 0,8 aBTopcKoro JII{cra, 6 regucoB AoKnaAoB Ha HafIHbIx

xonQepeHr{t4flx o6r0uou 0,6 aBropcKoro .nncra.

Pesynrrarbr Aucceprar{HoHHbrx pa6oru BHeApeHbI B yre6nufi npoqecc

ra$e4pbr MHKp o- u HaHoeJreKTpoHvrKn y.IpoKAeHI{fl o6pasoBaHnfl <EenopyccruE

rocyAapcrBeHuufi yHHBep cnrer unQopna arvlKn u paAvtoeJIeKrpoHHKH >, raQe4pu

<<IrlurenneKTya/rbHbre cr{creMbr) EeaopyccKoro HaI{pIoHaJIbHoro rexHl,IqecKoro

yHraBepcHTera.

C.rnraro, rrro Aucceprar{raoHHafl pa6ora < SnerrpoHHbre h MilrrIHTrIbI€

ceoficrBa HaHocrpyr(TypupoBaHHbrx oKcI{AoB nepexoAHblx MeraruloB)) no ypoBHIo

npoBeAeHHbrx raccneAoeaHrafi H no/rfIeHHbIX pe3y/IbraroB, Hx Haflnofi HoBH3HbI I,I

npaKTraqecrofi 3HarruMocru orBeqaer rpe6onaHl{flM, [peAbflBJIfleMbIM K

Ancceprar{r{flM Ha coracKaHue yuenofi creneHn KaHAHAara Quruxo-

MareMaruqecKux HayK no cnel{HaJrbHocrla 05.L6.08 HatrotexHoJloruz H

HaHoMarepniurbl (no orpacnnu), a ee aBTop, Eapauona MaprEr CepreeBHa,

3acJryxc{Baer npucyx(AeHns eMy yreHofi creneHl{ KaI{AHAara Qnruro-

MareMaruqecKr{x HayK 3a HoBbIe HafIHo o6ocHoBaHHbIe v npaKT}IqecKH

3HaqI,IMbIe pe3y/IbraTbl, BKJrrOqarcIrIHe :



npeAJro)KeHHbrfi noAxoA K opraHl{3aqHl{ MHoroyPoBHeBoro MoAeJrHpoBaHr,rs

Mr{KpocKonr{qecKHx MaTHHTHbIx napaMeTPoB HH3KOpa3MepHbrx MarHHTHbrx

cucreM, orrrvtqarcu{I4iltcs or paHee H3BecrHbrx yqeroM oco6essocrefi

KoHKperHbIx aroMHblx crpyKTyp (4nynaepHoro MAX3 u o6renauoro ZnO) c

nepuQur{HpoBaHHbrMH napaMerpaMH KBAHTOBO- MCXAHHqCCKOTO

MOAenHpOBaHHfl Ha aTOMHOM ypOBHe;

BbrflBJreHHbre v o6ocuoBaHHble 3aBl{cl{Mocrr{ MarHHTHbrx napaMerpoB or

crpyKrypbl vI eneKrpoHHblx csoficrB B AByMepHbrx aroMHbrx crpyKTypax

MAX3 c fIeToM clIMMeTpI{H Kpl4cTaInHqecKoro nO/Ifl, AOnOnHsrcuIHe
H3BeCTHbIe paHee TeopeTHqecKne npeAcTaBneHHfl O HOBOM KrraCCe

MaTepHanoB;

ycraHoBJIeHHbIe 3aBlacuMocrl{ u onpeAeJreHHbre MexaHr{3Mbr o6ueHHoro

B3auMo4eficrnnn B KBa3voAHoMepHbIx v KBa3uHy/rbMepHbrx MarHr,rrHbrx

cvcreMax, vtHHryvIvIpoBaHHbIX BKrIoqeHHeM B crpyKTypy o6renasoro ZnO

npr{Mecra nepexoAHoro g/reMeHTa.

cpaBHeHHe MexaHra3MoB o6ueHuoro B3alrMo4eficrnur B Hr{3Kopa3MepHbrx

MarHrarHbrx cucreMax Ha ocHoBe AByMepHbrx cnoeB MAX3 u o6reMHoro ZnO

c pa3nuqnofi pa3MepHocrbrc MarHlarHoro B3ar4Mo4eficrnur, no pe3y/rbraraM

Koroporo ycraHoB/IeHo, rrro MexaHH3M QopnaupoBaHgs QepponaarHgrHoro
nopflAKa Bo sceX o6rexrax Hcc/reAoBaHnfl oAuHaKoB.

Hay*nrfi pyroBoAnre/rb,

npopeKrop no HafrHofi pa6ore

y'IPeXAeHHfl o6paeoeasus <<E

rocyAapcrBeHHbrr{ yHHBep

nuQopnr arnKn 14 paryvrogJre

KaHATAAaT TeXHTATTeCKHX HayK, A B. P. CreunnqKnfi
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