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o$nqu€rJrbHoro ornoHeHTa Ha AHccepraIIHoHHyro pa6ory

BAPAHOBOIZ Maprau CepreeBHbr

<<MarnurHufi rroprAor u o6ueHHoe B3alaMo4eftctnple B AByMepHbIx aroMHblx

crpyKTypax BaH-Aep-BaarrbcoBcKoro rl,Ina H TBepAbrx pacrBopax ZnO c

[epexoAHbrM]r gJreMeHTaMlr), [peAcraBJleHHyro Ha colrcKaHl{e freHoft creneHn

KaHALrAara QusI,IKo-M areM arn rlecKllx H ayK

no crrequaJrbHocrrr 05.16.08 - HaHorexHoJIorIiIH H HaHoMarep[ulrrbr (no orpacnrrr,r)

1. CoornercrBrre Arlccepral1[u cneq[aJrbHocrflM ]r orpacJrn HayKIr, rro

KOTOpbTM OHa rIpeACTaBJreHa K 3alrlrrre

.{ucceprauuoHnas, pa6ora Eapanosofi lVlaprau CepreeBHbl <<MarsurHufi rlopflAoK

u o6ueHHoe B3ar{MoAeficrsrre B AByMepHbIX aroMHblx crpyKTypax Bau-Aep-BaanbcoB-

cKoro rr,rrra r,r rBepAblx pacrBopax ZnO c nepexoAHbIM[I gJIeMeHTaMH) rlocB.fluleHa rII{c-

JTeHHOMy MHOTOypOBHeBOMy MOAenI,IpOBaHLIIO CTpyKTyPbI, sneKTpOHHbIX I'I MarHuT-

HbIX cgoficrg HI,I3Kopa3MepHbIx MarHI,ITHbIx crlcreM MAX:, I,I MaTHI,ITHbIX IIe[orIeK H

Ar,rMepon, cQopMtrpoBaHHbrx s o6reNdHoM ZnO 3aMeIueHIleM aroMoB Zn aroMaMH ne-

pexo.uHbrx gJIeMeHToBCr, Mn, Fo, Co, Ni H ycraHoBJIeHI{Io MexaHI{3MoB Bo3HI,IKHoBe-

:nufl. MarHurHoro uoprAKa B Hrrx. O6rekr, npeAMer u MeroAbI I,IccJIeAoBaHufl rlpeA-

craBJreHuofi Alrcceprapr rroJlHocrbro coorBercrBylor crlequ€rnbHocrl,I 05.16.08

HaHorexHoJrorur4vr HaHoMarepr,r€rrrbr (uo orpaclru) LI orpacnu <Sz3uKo-MareMarprqe-

cKr4e HayKH)). IlpegcraBJreHHbre B AHccepraIII4I{ pe3ynbrarbl BXoArr s o6racrl4 LIccJIe-

yonattuit, npeAycMorpeHHbre [acroproM Aannofi crequirnbHocrla, pitrAen lII.2,

ryHKrbr 2 - <<Csoficrsa HaHocrpyKTyp H HaHocrpyKTypI,IpoBaHHbIx Marepralon>>, 4 -

<<MeroAbr aHaJrvsa crpyKTypbr r,r csoficrB HaHocrpyKTyp Ia HaHocrpyKTypupoBaHHbIX

MarepuaJroB), 5 - <<Brurfllnlae BHerrrHHX Bo3Aeficrsufr Ha cBoficrsa HaHocrpyKTyp LI

HaHocrpyKTypupoBaHHbrx Marepr.rarloB) u7 - <<3aronoMepHocru QyHKIII,IoHr4poBaHufl,
tr rrpr4 M eH eH rir e H aH o cTpyKryp r{ H aH o cTpyKTypI,Ip oB aHHbIX M aTepu €uI oB ) .

2. ArcryaJrr'Hocrb reMbl Arlcceprall[[

HueropinMepHble MarHI{THbIe Marepu€IJIrI [epcneKTHBHbI l.Irfl CO3AaH]I'

ycrpoficrB MarHlrrHofi slerrpoH[Kr4 kr cnHHTpoHIlKI{, pa6oraroqux Ha BbIcoKHx rla-

crorax v BcrpaI,IBaeMbIx B MI,IKpocxeMbI cBepxBucorofi crefIeHI,I I,IHTerp aw4l4. LIg-

B ecrHo, rrro MarHprrsufi nopf,AoK B AByMepHbrx Marep vaJrax tBJltercfl Heycrofi 'rHsbIM.

B cnny groro HccneAoBaHlrr, HarlpaBJreHHbre Ha yBenIrqeHI,Ie gHepruH MarHI4THoro B3a-

zl,ro.{efi crBvrfl, flBJr*orcfl aKTyarrbHbrMH. B Anccepralllau HccneAyrorcff 2 ruacca Mare-

puarroB: AByMepHbre MAX3 (M : Cr, A : Go, Si X : S, Se, Te) I,I rBepAble pacrBopbl c

MarHHTnofi npr{Mecbro Ha ocHoBe ZnO, Koropbre Moryr rlpeAcraBJltrb trpaKtH'Iecxufi

r4Hrepec. Oco6eHHocrb crpoeHr.rr AByMepHbrx aroMHbIX crpyKryp BaH-Aep-Baanbca c

o6rqefi Qoprnrynofi MAXg (M: Cr, A: G€, Si X: S, Se, Te) co3Aaer seo6xoAnMble
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ycnoBu fl, Anfl, Harv'vtnfl, Hlr3Kopa3MepHblx MaTHHTHrIX crlcreM. Oco6eHHocrb crpyK-

Typbr ZnO rro3BoJrrer pacrBopflTr [epexoAHble eJIeMeHTbI c BbrcoKofi xouqeHTpalluefi.

flpn oroM aroMbr rrpr{Mecu, 3aMerrlru B y3nax Kplncra.rlnrn.Iecrofi pertrerKl,I aroMbl

rIHHKa, Moryr Qoprr,rupoBarb HI,r3Kop€BMepHbIe MarHI,ITHbIe clrcreMbr, HarIpI,IMep, A[I-

Mepbr r4 rlenoqKr.r. PesynrTaTbr, [onyqeHHble c floMoulbro rr?IcJIeHHoro MoAenHpoBa-

lnlafl, ocHoBaHHoro Ha coBpeMeHHbIx MeroAax KBaHTonoft MexaHLIKrir, MHoroypoBHe-

Boro noAxoAa, analrnga crpyKTypHbrx, gneKTpoHHhIX I,I MaTHHTHbIx csoficrB, no3Bo-

nvlrtr aBTopy o[peAeJrlrrb ocHoBHue Qusl4rrecKl{e MexaHI{3MbI, orrpeAenflrolqyrc gHep-

fr.rro MarHr4THofo B3aHMOAefiCreVtfl, Vt OilpeAeJII'ITb nyTI{ ee nonsl[IeHHs.

3. CreneHb HoBrr3Hbr pe3yJrbraroB, noJrJrrreHHbrx B Arrcceprall*rtr, \r HayrrHbtx

rroJror(ennfi , BbIHocrIMbIx Ha 3alqrrry

,{ucceprarlroHnas.pa6ora coAep)Kur pflAHoBbIx HayqHblx pe3ynbraroB, BHocflIIIux

3aMerHHfi sKnaA B Qrasnry [oJry[poBoAHI,IKoB I,I eJIeMeHToB upu6opoB Ha Hx ocnoBe.

Hayrnofi Hosr,rsHofi o6la.qaror cneAyrcIrllde ycraHoBJIeHHbIe 3aKoHoMepHocru u pe'

3yJrbTarbl:

l. flpeaJroxeH noAXoA K opraHlr3arluu MHoroypoBHeBoro MoAenI{poBaHI,It

MI,IKpOCKOIUqeCKI'IX MafHpITHhrX napaMeTpoB HLI3KOpa3MepHbIX MaTHI,ITHbIX CUCTeM,

orrrrrrarorluitcs, or paHee pr3BecrHblx yqeroM oco6esnocrefi KoHKperHbIX aroMHblx

crpyKTyp (AsyrurepHoro MAXI u o6reMHoro ZnO) c nepuQHIIHpoBaHHbIMLI rapaMer-

paMl,r KB aHTOB O-M eX AH'III{gCKO rO M OAenI,Ip OB aHI4 fl, HA aTOMH OM yp OBHe ;

2. fIolyrreHbr o6ocnoBaHHbre 3aBucuMocrla MarHlITHbIx uapaMerpoB or crpyK-

rypbr r,r sneKrpoHHbrx csoficrB B AByMepHbIX aroMHblx crpyKrypax MAXI c yqeroM

cI{MMeTpUtL Kpr4CTAJIIrkrqeCKOro IIoJlfl, AoIIOJIHf,TUIUe I,I3BeCTHbIe paHee TeopeTlaqe-

CKI'IE IPEACTABJICHI{fl O HOBOM KJIACCC MATEPI,IIUIOB;

3. YcraHoBJreHbr 3aBucl,rMocrlr r{ olpe4eneHbl MexaHI,I3MbI o6nneHsoro B3aI,IMo-

Aeficrslrfl or cocraBa u crpyKTypbr B KBEt3I,IoAHoMepHbIx v KBa3rtHynbMepHblx Mar-

HHTHbrx cucreMax, uHkr\u\rpoBaHHblx BKJIIoqeHIaeM B crpyKTypy o6reunoro ZnO

[pr,rMecl.{ [epexoAHoro SJIeMeHTa;

4. BuepBbre rrpoBeAeHo cpaBHeHue MexaHIiI3MoB o6naeusoro B3al,IMoI'eitcrswfl'

B Hr{3Kopa3MepHbrx MarHlrrHbrx crrcreM axHaocHoBe AByMepHbIX cJIoeB MAXI w o6s'

eMHoro ZnO c pa3nkrquofi pa3MepHocrbrc MarHI{THoro B3arlMoAeficrsnfl., rro pe3ynb-

TaraM Koroporo ycraHoBJreHo, rrro MexaHusrrt QopMnpoBa:g^vfi, if eppouarHl4THoro tlo-

pflAKa Bo Bcex o6terrax uccJleAoBaHufl vAeHTI{qeH.

4. ObocHoBaHHocrb tr AocroBepHocrb BbIBo.qoB peKoMenAaquft,

cQopmyJrrrpoBaHHblx B ArIccepraIIHH

floloxeH4fl,, BbIHocr,rMbIe Ha 3aIrIVT!, H BbIBoAbI rro Artccepra\uu o6ocgoBaHbl lI

.qocroBepHbr, rrro noATBepxq4aercs,r4x corJracueM c LI3BecrHbIMI4 B nHTeparypHblx I{C-

TOTIHHKAX 3KCNEPHMEHTAJIbHbIMI,I AAHHbIMH, A TAKXE KOPPEKTHbIM LICNOJIb3OBAIIEEM

sHa1utrr rr MeroAoB Qnsuxu [orrynpoBoAHLIKoB u BbIrrucJI]ITeJIruofi MareMarvKu.
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5. Hayunan, [palcrrrrrecrcafl, gKoHoMlrqecKafl H corlrlaJrbHas 3HarrnMocrb

pesyJrbraroB Anccepraqrrn c yrca3aHrreM peKoMenAaqnfi rro lrx [crroJrb3oBaH[ro

Ha)..rHag gHa.IIaI\,Iocrs [peAcraBJlterct H oBbIMIa 3Ha:gll,/.flM'lv,' o M exaHla3Max o6uen-

Horo B3allMoAeficrgufl,B HI,I3Kop€BMepHbIX MaIHI,ITHsIX c?IcreMax, a LIMeHHo, B Uelroq-

Kax H Ar4MepoX, cQopnaupoBaHHbrx 3aMeIrIeHI,IeM aroMoB rIrrHKa aroMaMr,r nepexoAHbrx

MerarrJroB B TBepAbrx pacrBopax ZnO, [I B AByMepHbIX cJloflx MAXI.

flpar<ru.recxar sHa.ruraocrr 3aKJrroq aercfl, B Bo3MoxH ocru pa3pa6orru cnI,IHTpoH-

Hbrx ycrpoficrB co crrr4HoBofi nonspr,r3allu eit, 6tusxofi x 100% LI rloBblrrleHHofi renane-

parypofi Kropu (nnlorb Ao KoMHarnofi). Ans Aocrl{x(enns, erofi IIeJII,I n pa6ore ro-

,upo6no olucaHa ((Aopo)r(H€tr KaprD) rIpI,IMeHeHufl, HI,I3Kopa3MepHbrx MarHIlTHbIx Mare-

puanoB B crrr,rHTpoHrrKe. Pagsurstit n pa6ore ,nanoroypoBHenrrfi rIoAXoA Mo,qenupoBa-

Ittas. Hr,r3KOpEBMepHbrX MaTHITTHbIX MaTepLIaJIOB BDI(eH AIIfl, tIOHI4MAHkrfl, MeXaHII3MOB

Bo3HHKHoBeHr.rs B HLrx o6nrennoro B3azuoAefi crBr4fl, H Blr:afl:nv:fl. Ha gTor rlpoqecc KpIi-

critrrJrr,r.recxofi crpyKTypbl H gneKTpoHHbIX csoft crn.

3rononanqecxas gna.ruuocrr noJry reHHbIx pe3ynbraroB 3aKJlroqaerct B coKpaule-

rrvru r4 orrruMr,r3arluu cpoKoB pa3pa6orru gJIeMeHToB cnLIHoBofi nanaflTvI Ha ocHoBe IIe-

peAarrH BparrlaTeJrbHoro MoMeHTa c I,IcnoJIb3oBaHHeM HOBbIX AByMepHbIX MaTHI,ITHbIX

MarepuaJroB, Koropbre Moryr 6srrr cuureiupoBaHbl B HafrHbIX IIeHTpax HAH Pecny6-

Jrr,rKlr Belapycb) a raKxe Ha rrpeArrpvflTuflx gJIeKTpoHHofr upotvtblruJreHHocru.

Counalrnax gnaqunrocrs pa6oru cocrour B I{cnoJlb3oBaHvlvt [on)qeHHblx pe3ynb-

TaroB B [oAroroBKe uH)r(eHepoB u l,Iccne.qonatelefi, o6laAatoqux coBpeMeHHbIMI{

snaH:aflMlr B o6nacru uccreAoBaHvfl, MarHI{THbIx xapaKTepucrr4K HaHocrpyKTypupo-

BaHHbrx MaTepr,rruroB u IraHopa3MepHbIX CIICTeM, a TaK)I(e COBpeMeHHbIX npOfpaMMHbIX

cpeAcrB rrpr4 BbrrroJrHeHerr4 KypcoBbIX H AI,InnoMHbIx pa6or u rpvr rpoBeAeHVH Hayrl-

HrIX I,IccneAor,anuft.

6. Ony6lunonaHHocrb pe3yJrbraroB Allccepralllrlr B HayqHofi nerlarrl

OcnosHbre HayqHbre pe3ynbrarbl Al,Iccepra\vu ouy6lnKoBaHbl s 18 HayqHblx pa-

6otax, r,r3 Korophrx 7 - ctatsl,I B peIIeH3I{pyeMbIX HayqHblx I{3AaHuflx B coorBercrBlll{

c r. 18 flonoxeHr{r o upucyxAeHr,ru freHbrx crerreHetrtu[p]IcBoenuvryqeHblx gsalc.utrr

(o6unrvr o6reuov 4,2 aBT. Jr.), 5 - crarbu s c6opHl{Kax MarepI,IaJroB HayrIHbIx ronQe-

peHqufi (o6runnr o6reuou 0,8 aBr. n), 6 - re3ucu (o6utuu o6reMoM 0,6 anr. n.). 2

crarbu B )rrypHarre (AoKJraAbr Efyl4b ouy6JII4KoBaHrt 6es coaBropoB.

florryueHHbre B Avcceprarluu pe3yJlbrarbl AoKJIaAbIBEuIrIcs u o6cyxAtulucb Ha

Mex4yHapoAHbrx 14 pecny6Jrr,rKaHcKl,Ix ronQepeHlll,I.f,x: MexAyHapo AHafl HayrIHo-

rrpaKTrdrrecKar rconQepeHllut <<Ougura KoHAeHclIpoBaHHoro cocrosHr4fl, OKC-

XXIII), fpo4uo, Pecuy6tuxa Benapycs,2015;58th Scientific Conference for Stu-

dents of Physics and Natural Sciences: Open Readings 2015, Vilnius, Lithuania,20L5;
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Conference series on Advanced Nano Materials held annually at the University of

Aveiro, Portugal 2018; l0-s lO6ranefiuas, MeNayHapoAHa.fl HayrrHo-rlpaKrrlqecKar

xonSepeHuufl rro Susure kr rexHoJrorur HaHorerepocrpyruypnofr CB9-eneKrpo-

HyrKv1 Mocxsa, 15- 16 vas 2019 r; MexAucunrnlrHapHufi uay.rHHfi Qopyt c Me)KAy-

HapoAHbrM yr{acrneM <<Honrre Marepr{aJrbl Ir uepcleKTI4BHbIe rexHonorrln>>, MocKBa,

PoccnfrcKar (De4eparpn, 2019; XVI MeN4yHapoAHan :aayqHa.f, KoH$epeuqus <<Mo-

noAe)Kb B HayKe 2019, Mnscr>>, Pecuy6nuxa Eenapycs,2019; International Work-

shops on New Approaches to High-Tech: Nano-Design, Technology, Computer Sim-

ulations - NDTCS, Minsk, Belarus , 201,7 , 2021; IX International Scientific Confer-

ence, Actual Problems of Solid State Physics, Minsk, November 22-26, 2021; The

lOth international workshop on advanced mlrterials science and nanotechnology

IWAMSN 2021 November 4-6,2021

7. CoorBercrBne oQopMJreHr{fl Arrccepralluu rpe6onaHrtrM BAK

[ucceprar\Lrfl, rr aBrope$epar oQopuneHbl B coorBercrBnu c I4ncrpyrqnefr o ro-

pflAKe oQopnan e:avrfl. AncceprarJvrv, Arrcceprar\krvr B BHAe HayqHoro AoKJI&I?, anropeSe-

para Ar{cceprarJvrv u ty6nuxa\urt rro reMe Aucceprarlkrvl. Ccunrn B TeKcre c yKa3a-

HueM aBTopoB u ncrorrHrrKoB coorBercrBylor rpe6onaHvIflM n.26lloloxenvrfl. o rrpu-

cy)KAeH vrkr yuenbrx crerreuefi u rrpHcBoeHI,In yr{eHbIX zsaHuir. AnropeQepar [onHo-

cTblo cOOTBeTCTByeT TeKCTy ALICcepTaIIvrv.

8. CoorBercrB4e Hayquofi rcnaruQnKaqllll col{cKareJrfl yvenofi crerleHu, Ha

Koropyro oH rrpererlAyer

IrlccneAoBaHr{.r Bapauonofi M. C. fro reMe Auccepralq:y,r rpoBoAvrIrurcb B paMKax

focyAapcTBeHHbrx HayqHo-TexHr{rrecKHx IIpOfpaMM, COOTBeTCTByIOITIHX [eperrHro

rpnopurerHbrx HarrpaBneHufi SynaanaeHTaJIbHbIX I4 rIpI4KnaAHbIX HayrrHbIX nccneAo-

saHuw Pecny6ilLrKvr Eelapyct. EapaHoBa M. C. rloKa3alra, rrro cnoco6ua rBopqecKh

petrra'r'L coBpeMeHHbre npo6neurr $rasvrKLr HaHocrpyKTyp, BnaAeer coBpeMeHHbIMI{ Me-

roAaMH HccrreAosanuir u o6pa6orKn pe3ynbraroB, HaBbIKaMI,I npoBeAe:e^ufl,Ian$oprvra-

ur{oHHoro rroncKa vr ale.aJrvrga n o6nacrvl uccneAyeMblx MarepIraJIoB, IrpoueccoB, 3aKo-

HoMepHocrefi , r^silenvrir.

Ha ocuoBanvrkr 3Toro Mo)KHo yrBep)KAarb, tITo Hayqnar, rcnanuQvKarlufl, Eapano-

sofr M. C. nonuocrbro cooTBercrByer rpe6onankrflM, rrpeAbflBJrreMbrM K coucKarenflM

yveHoil crerreHn KaHAHAara SusI,IKo-MareMarl{rrecKnx HayK.

9. 3arueqaHnr

l. Ha crp. l5 Aano He coBceM KoppeKrHoe orpeAeneHue <<o6uenHoro B3aHMoAeir-

crBprf,)). Ha crp. 44 ucnonb3yerc.rr x(aprouuufi TepMHH (sAepHoe rrpHTrlKeHLIe sJIeK-

rpoHoB>. Ha crp. 46 vtcnonb3yercr HerroHsrHrtfi MHe repMI,IH (eneKTpoHHoe cauoAefi-
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crBHeD. Ha crp. 34 tpu KJraccuQuraquu ypoBHefi I{ccneAoBaHI,I.fl TBepAoro reJla oltru-

6oqno rluTnpyercr B KarrecrBe r4crorlHl{Ka pa6ora [90], Korop€rt He rlocBtlqeHa eroMy

Borrpocy. Kponae roro, y MeHr BbI3bIBaer coMHeHlIe rpaAaIII,Ifl MLIKpocKo[uqecKoFo

ypoBHfl ,HdKoropona o6reKTaMH r,rccneAoBitrlut tBJrf,Iorcfl. cucreMbl rI3 aroMog. Yra3aH

Macrura6 I rvmrra. fIo-suILrMoMy, 3.uecb rITo-To He raK c Macrrrra6upoBaHlleM.

2. Bo 2-oit rJraBe no4po6Ho onucaH arIropI4TM pacrrera crpyKrypHblx, sneKTpurre-

cKrax rr MarHLrTHbrX csoficrB MaTep[€uIoB MAXI H Hl{qero He cK€l3aHo IIpo alIropHTM,

npuMeHsilnutrrcfl, p^rrfl, pacqera rlapaMerpoB n csoficrB TBepAux pacrBopoB ZnO c re-

pexoAHbrMH Mer€UIJI aIMId.

3. B Ar,rcceprarluoHuofi pa6ore He olleHvBarrcfl, BKnaA n o6qylo eHeprrlo MaTHHT-

Horo B3 ar{M oAefi creu.fl gH ep rvrv aHz3orp onnld Q opnru. B uu grop a3M epHblx M arHldrHbrx

cr4creMax gTor BKnaA Mox(er 6urr cyIqecrBeHHbIM u npeBblru arb) B ToM tlrrcJle vr

H aMH oro, M arH H ToKplr crEtrIJILIu e iryro oH eprl{ro .

4.8 Alrccepra\urHe o6ocHoBaH nu6op raMI{JIbroH}IaHa fefisen6epra, ar'ellgunra

.(nfl orr[caHus, csoircrB H]r3Kopa3MepHblx crlcreM. He o6ocHoBaHo Aonxffiblu o6pasona

rpuMeHeHrae MoAenr,r Xa66ap4a cunbHo KoppenLIpoBaHHbIX oneKrpoHoB Anfl onficanvfl,

csoficrs raccJreAyeMbrx eJreMeHToB. Pocr napaMerpa Xa66apAa Moxer rpHBo,4I,ITb K

yBenr,rqeHllrc Me)KaTOMHOTO paCCTOflIf,VIfl,, [ITO, B CBOIO OqepeAb, paHO Vrilvl no3AHO BbI-

3brBaer Heycrofiqusocrb perflerKr,r. ?IssecrHo JII{, HarIpLIMep, HacKoJIbKo yBenllquBa-

Jracb rrocrof,:nnafl, perrerKl4 rlpu nu6ope U - 5 eB?

YrasaHHbre 3aMerlaHufl, He BJrlr.rlror Ha HoBIa3Hy LI AocroBepHocrb BbIHocIaMbIx

Ha 3arrlr4ry tronoxenuit, ilon)rqeHHblx p*ynbraroB I{ ocHoBHbIX BbIBoAoB H He cHkr'

x(aror BbIcoKHfi nayrnufi ypoBeHb Alrccepralllru.

L0. 3anrrorlen[e

,{gcceprarllroH laal- pa6om Bapanosofi Mapnu CepreeBHbl <<Maruumufi roptAoK

u o6ueHHoe B3ar{MoAeficru{e B AByMepHbrx aroMHbrx crpyKTypax BaH-Aep-BaanbcoB-

cKoro rr4rra r4 TBepAbrx pacrBopax ZnO c [epexoAHbIMIiI gJIeMeHTaM[)), IIoAroroBJIeH-

Has. rroA HayrrHbrM pyKoBoAcrBoM KaHEuftara rexHI,ItIecKLIx HayK, AoIIeHTa Creunllq-

Koro B. P., flBJrrercr 3aBeprrreHHoft cauocrorreJlbHo BbllroJlHesuofi rnzuruQI,IKauI'IoH-

uofi pa6orofi. Ee coAep)Ka:nvre orBerraer rpe6oBalnv:flM rI. 2l flono)I(eHllt o IIpHcPI(Ae-

Hr 14 yrreHbrx creneH eit u [p]rcBo eHvrrl ]^reHbrx ssanuiI, npeAbflBJI.f,eMbIM K Al4ccepra-

rIHgM Ha coucKaHr,re yrenofi crerreHr{ KaHAvAara QIasuxo-MareMarl,IalecKl{x HayK.

C.llararo, rrro Eapanona Mapur CepreeBHa 3acnyxllBaer nplacyx4eH'vtfl, fIeHoIz

crefleHr,r KaH.quAara Qusraro-MareMarr,IqecKlax HayK IIo crrerllr€trlbuocrl{ 05.16.08

HaHorexr{oJrorr4u vr HaHoMarep[€urbr (no orpacnrru) 3a nonyqeHlae HoBbIx HafIHbIx,

TeopeTHqecKHX p$ynbTaToB, BKJIrOtIaroqux:
- pul3Br4Tr{e MHoroypoBHeBoro rroAxo.Ua }IccneAoBailufl, csoficrB HH3Kopa3MepHbIx

MaTepI,rEuroB T]'ilna MAXr, BKnrcrlaloulero KBaHToBOMexaHI'IqeCKOe MoAeJILIpoBaHHe
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cTpyKTypHbrX, gneKTpoHHbIx H MaTHI,ITHrIX cBoftcTB, pacqeT 3Heprl/.u aToMHbIX cTpyK-

ryp rnfl orrpe4e rrenv.fl, ycnoBufi u uexaHr,r3Mon QopruupoBaHur QeppoMarHl{THoro ro-

prAKa;
- ycraHoBJreHr/re MexaHr,r3MoB H 3aKoHoMepHocrefi QopvrupoBaHl4x anru$eppoMar-

Hr.rrnoro u (peppolr,ranrunroro noptAKoB B TBepAbrx pacrnopax ZnO:Me (Me: Cr, Mn,

Fe, Co, Ni), onpe.qeneHl,Ie KorLIqecrBeHHbIx [aPaMerpoB gToro ssa[MoAeficrBl'Is;
- orrpeAeJrenue ycnoaufi $opur'rporaurat BblcoxoreMrleparypnoro Qeppouarxnt-

Horo [oprAKa,lo 129K, n 4ayvepnblx coeA]rHeHr'r.rx CrGeSer, CrGeTer, CrSiSer,

CrSiTer u 1o287 K - r TBepALIx pacrBopzx ZnO:Cr,ZnO:Fe,ZnO:Co 3a cller yBeJII{-

qeHr,rr BepotTHOcTTI IIpIMOTO u cynepo6Ueuuoro B3IMMOA efrcr3'us. MeXAy aToMHbIMII

op6umnruu parnofi c[MMerp]rn;
- pa3BI{TLIe MoAem,r o6uexxoro sgauvo,qeftcrBl{t B AByMepnux MAXI MareprraJlax

r.r rBepAbrx pacrBoprx ZnO c nepexoArrblMl,I MeraJIJraMlI c lcrzulrlrynbMepnofl ra xrasu-

ognOrr,repnofi paBMepHocTbIO MaTHIITIIOIO sgamuoAeftCtsllt, yqlIThIBtlIOUlefi nosUOX-

HEIS MexaHI43MbI 11ptMor6 r.r cynepo6UeuHoro B3aMMoAefiCtSUr Mex(Ay pa3II'ITIHEIMI'I

aToMHErMr.r op6raranrUu, pagtleTa CyMMapHOTO ngTerpaJla O6UennOrO S3a[ldo1efi-

crBlrt, Ha ocHoBaur{tl qero 6rrno ycranowleHo, qro npeo6na4arorql,IM MexaHI'r3MoM tB-

nrercr cyllepo6uennoe tsauuogeflcraue,
rrro rBJrrercr c)ruIecrBeHHbrM BKrraAoM u ilr.reury HI{3Kopa3MepHbIx MarHurgblx Mare-

pLIaIJIoB, a IIIMeHHO, pfftBllBaeT IIpeAcTatBJIeHI,It o MexaHu3Max o6Uegnoro ssan\'IoAefi-

crtslrt, o crxsu ([epporraaru]ITubrx csoftcrB c KpI{craJUrlraIecKuMI,I [I gJIeKTpoHHhIMI'I

ceoficTBaMr.r AByMepHbrx, KBa3r,roAHOMepHBrX rl KBa3r4Hyn6MepHErX MaTepfiaflos rl o6

gneKTpoHHbIx cnuH-3aBllcuMblx rrpoqecca>( Ans Ilerefi c[]rIrrpoH]IKI,r I,I HarlogJreKTpo-

H}IKII.

OQuquanbHblfi orlrloHeHr -

rpoQeccop xaQegpbl 3aIrIHrbI I{HQopMaIIuu

y.Ip exA eHufl, o 6p as o Bail]li^fl, <E el op y ccKr4ir

f o cyAap crB eH HbIfi yH I'IB ep CI'ITer I'IH Q OpM arHKI{

H pa4v.o3 n eKTp oHI4 KIII ),

C.n. llpraqenaAOKTOp QTASUTO-M areM aru rrecKI',IX H ayK' rlpo 0 eccop

Corer tro 3sqnre
A{cjepraqf,f, npr EIYHP
-L6-; llo.


