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IIIAXOAIB TA KOMII'IOTEPHE MOAEJIIOBAHHq))' troAaHy ga rao6ynr

HayKoBoro cry[eHq AoKTopa Sisuxo- ruareMarnqHplx Hay K sa c n eui ar r u i cTrc

.04.24 - Sirrar<a roloiAsltx cllcreM

Burns npocroposoro o6N{e}KeHHr Ha BJlacrllsocri pi4ran ra Ha iuni o6'erru M'qxoi

peqoBr,rHr4 npr4Beprae uaAssu.raftHy yBary AocliAHurie exe BrIpoAoBX 6araruox poKlB'

ArryanHrimr Aanoi npo6neuarrrKlr 3yMoBrloerbc.fl TIpI4KJIaAHHM 3HaqeHHtM TaKI4x cncreM'

3OIipeMa, B rtuly3f,x, B flKIIX BI',IKOpIICTOByIOTrCf, npouecu feTepofeHHofo rarali:y',

aacop6qii, Qinrrpaqii, AocrasKr,r riris roulo. Tari npoqecl4 repeAoaualorr, ulo TILIHH

(Slrciau) uepe6yoarorb B rrpocropoBrrx o6uexeHuflx y BI4rJIr4i nopr'rcrl4x Marepiaris a6o

)K 3HaxoArrbcf, Ha roHrarri is nonepxuero. CrpirvmrEft po3BnroK' HaHorexHolorifr lae

MoNrraeicg Br.rroroBJIeHHr HoBtrx rvrarepianin is 3aAaHI4MH xapalflepl4crl4KaM14' B

3aJrexHocri eia rlr4x xapaKrepr4crr,rK, BJracrllBocri nlrauy Moxyrb 3a3HaBarI4 cyrreBHx rlr,tiH'

Tarox Moxyrb cnocrepirarvcr, rnurqa, mi He MiuIH vricu.r y ei4cyrHocri nopHc-toro

cepeAoBr,rqa. y sn'xsr<y 3 rlr.rM, Br{HLIKae neo6xi,qHicrs polyviuHr lrexaHi:t''lie, uo

cnpnqr4Hrorotr ui rBHrrIa, ra uepe46aqeHHt BJlacruBocrefi e raKl4x ct4creMax. 3 or,rrly Ha

rle, Br{HLrKae Aoqilruicrr Br4ropr4craHHr reoperuqHl4x uiAxoAis, trlo 3AarHi onncynarH

rrJrLIHrI n pisnoro poAy rlopt4crux naarepialax.

Ha croroAui, ni4ouo Aerilrra ocHoBHr.rx reoperllrrHux ueroAin ra niAxoAin e reopii

pi4ran, sri aKr14sHo 3acrocoByrcTbcr Arq BnBqeHHt BJlacrlteocrefi nruHie B flpocropoBHx

o6uexeunax pisnoro rrany. B ocHoBHoMy, BoHI,I 6asyrortcr Ha nreroai $yHrcrtioua,ry

rycrr4Hr,r, reopii iurerpalsunx pieHrur OpHrurefiHa-[epHike ra reopil vactula6uol

iunapianrHocri 1rrfl npocropoBo o6ueNeuux cl4creM (finite-size scaling theory).

PosruAarorbc-f, nrr4nra 6ins crinru, ruix Asotua crisrauu, s oAHifi qraniHapl'lvHift a6o

cseprauuifi nopi, B cr4creMax BropqAKoBaHr{x ra HeBnoprAKoBaHHX nop (nopucri rnrarpnrti)'

TaxoN 6eperrca Ao yBarr{ pisna esaeN,roAiq nnl4Hy i : rr,tarepizulotnl, uo Qopttly€ ilopl4.

Ha[puKJraA rpr4Tqr]iurbHa a6o aco[iarusHa ssaevoAig. Crinrcu ilop Moxyrb 6ytu

M'f,K[Mr4, uaninupour.rKHr4Mt4, reoMerpr4rrHo HeoAHopi4nrarr,ru, $i:nvHo crpyKTypoBaHl4Ml4

ra xirui.rHo rereporeHHr4Mtr. [ttt HeMarLIrIHI4x nrItlsin BpaxoByerbcq esaeN'lor1ic rH[y

anropinry 6ins nonepxui. llpore, reopii, qKi rlptt uboMy BI,IKopl4croByloTbct, c

q1rceJlbHr,rMu. Einrure roro, He 3Bar(arorrl4 Ha sHa.Iui 3ycl4rn.s B HanpqMKy Bl4BqeHHr nrhHis

y [pocropoBr{x o6uexeuurx 3a AorroMorolo uux reopifi, 6araro [I4TaHb 3aJ]H[IarcTbcr



ni,qrpuna^,r u, a6ox BoHpr ne 6ynra el4eqeHi s3arali. oco6lraso, ue cTocyeTbctl Aoc"liAXeHHc

Qasoeoi noseAiHru iouunx nluuis B HeB[opsAKoBaHoMy nopl4cToMy cepeAoslaui'

Pesy ls taru,npeACraueuiBAucepTaUi f tu i f ipo6or i 'oxon. I l lo loTbl I I I ' tpoKeKoJlo

o6,errie M,rKoi perroBplHll, sil riaftupocriruux uoAeleil TBepAux cQep Ao'Me3ocKotriqHnx

rrao.Uenefi BLIcoKoMoJIeKyJIspHlIx cucTeM' 3saqHa yBara n po6ori npulineua BHBqeHHK)

ionnux ruuuis B HeBrropsAKoBaHr4x rropr4crr4x cepeAoBr4ul axe a BracHe, sa:oeift noseai'ui

B TaKr4x cl4cTeMax. [nr qloro' 3a[IpoloHoBaHo pqA MeToAin ra po3BI'rHeHb reopif ixue

3acTocyBaHHr AO3BOJTLTJTO OTpr{MaTU 6araro uircas'x pe3ynbTaTin, ulo npoflhBa}ors csir':ro

Ha Hrr3Ky acneK.ris noB'fl3aHI4X ig enILIsoM IIpOcTopoBI4X O6UeNeus ua $a:oni nepexoAl4 B

[Jrr4Hax. 3Orpeivra IIoKa3aHo' sr s1aigloloTbcfl 3HaqeHHfl KpI'ITIaqHHX llapaMerpin nlltHy n

3rUIeXHocTi siA nopllcTocTi rrlarpr'rUi ra poa^aipy qacTI4HoK MaTpuIIi' Tari AocIiAxeHHq

fiyttu11poBeAeHi Ans npocTl4x' acoqiarnsHllx Ta iousux n;1nHie' V sunaAry npocTopoB]lx

o6uexenr y enrnrgi TBepALrx crisotc IIoKtBaHo lrrliuy cTpyKTypHHX BJIaCTI4eOcretl n',lnHis s

3UreXHocTi niA1erranepaTyp. TaroN AocliANeHo yTBopeHHt Me3oCKoni'{HI'Ix crpyKryp 3a

paxyHoK {Bllrqa rrairposasHoro po3IIIapyBaHHs B OAHO- i ASO- KOMnoHeHTHOMy uusi', ulo

3HaXO.[r4Tbcq r\aix criHranau, qKi HauocTpyKTypoBani non iuepHI4M 14 Utirrarvt la'

[racepraUis flaUarana T.M. cKJIaAaeTbcs is BcTyny' UecTI4 po:Ainin ra noAarl(y'

swtir rrlicru'rr cilllcoK ny6,niraUifi s4o6ynaua. CrpyKTypa, ltrlicr' pI4cyHKI4'ra ra6''rnUi'

yrraOnHi cKOpOqeHH fl, TA CIII4CoK BI4KopI4cTaHI4x Axepen Ao3BoJlte JIerKo sopienrynaTKce y

BuKJIaAeHOrr'rY rnr areP ia-n i'

BCryn UiCrZ'fr SCi HeO6Xi4Hi nynKfU:fiAUO [paBI4JI O(popMJlstttrx Avrvvvror{rr'

B nepurorvry posAini npe4craBJleHo ofntA nireparyp14, fl:KA IIpI4cBfqeHa BI4BLIeHHIO

pinnouaNuux sJlacrusocTefi nIuHiS B IIpOcTOpoBI4X o6N',texeHHqx' y ttboMy poui:li

Ar4cepTaHT BBOAIITb oCHoeui nOHtTTfl IIpo [pocToponi o$ueNeHsl' lri otlt'lcytoTb nopl4cTl

cepeAoBLIIqa ruatepialie. 3ocepeA)KyeTbct yBara Ha ABox 6asoegx MoAeJIflX nopncroro

cepeAoBr4ula: HeBIIoptAKoBaHe IIopI4cTe cepeAoBl4lUe (ruarpraUr) Ta MoAeIb oAuieT

ulirnuonoai6noi ropu. car're B Hux 4ocni.uNyerbcr nJrHH e aaHiil nnceprauiilnir'ii po6o-r'i' i

CaMe B UbOMy xonrerCri, pO6UrsCfl or;1qA OSHOBHI4X MeroAis' U'(o Bl4t(opl4cToBylo'tbctl AJlt

onr4cy pisHorr,rauiTH'rx UpocTopoBo o6ueNeHI4X IIJII'IHi'. ftpra IIbOMy ocuoeHlafi aKueHr

po6urucr Ha Br4BqeHHJr sa-:onoi noseAiHrla nJluuis B HeBropqArosaHifr n/larpraui TA

crpyKTypHI,Ix BJlacrl'Isocrefi e ulirlau on oli6 n i fi n op i'

,{pyrn[ porglr rrpHcBfiqeHuft poapo6ui, yAocroHiuleHHro ra 3acTocyBaHH]o reopii

uacru'ra6uoi.IacrlaHruAJI'rBepAoKyJIr'KoBI4xuwtuisBHeBnopqlroeaHiftrrla'rprauiTBepaI4x

qacrr4HoK, npocrip rvrix ,KLlMrr Qopvye uopncre cepeAoBr4ue. [ucepraurorvr

3anporroHoBaHo nosHicrrc asaliruqsrafi niaxia Ao onncy TepMoal4HaviqHnx sJrac'I'ueocreil

3NAHO oQopuleHurnraceprauii.
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nJrgrry B Marpptqi. Cnia eiAsua.rurr4, ulo ue nepmuit a1g^utiTu'{Hl'Ift pe3ynbrar AJI' raKHX

c6creM. Kpirr,r roro, B rlboMy por4ini Mo)r(Ha npocniaryBaru eBoJllouito po3BHrt(y reopii'

[orrr4Harcrru s if rreptuoro $oprraynroBaHHt, aa-li i] noc,riAosne noKpauet{llfl' norlM

po3BuHeHH.s Ha cKJraAHirui rvro.qeni uoprac'rux cepeAoBI,IUl, & e rciHui - 3acJocysaHHs [iei

reopii Ao onIacy nr[uie ir npnraraJrbHoro ra acouiarnsnoi'ssaeNaoAiero. TarcHv r{HHoM,

rroKa3aHo, rqo po3po6lena reopir uacrura6soT qacrusKu AJIfl TBepAoKynbKoBHX nrHHie s

rraarpraqi Moxe 3HaxoAlrrr4 rrrupoKe 3acrocyBaHHfl Anq o[I4cy pi:uoro poAy nnnHin. Cepe,r

Hr4X, TaKolK ionui nJIIIHI,I, upo mi MoBa file e oAHoMy ir uacrynHrax po:Ai,'rin'

flepe4 TuM, rK nepeftru Ao Br4BrreHHs iousux nruuie B uarpuui. Bl"lH14KJla

neo6xi.qnicrb y BAocKoHzrJreHHi oAnoro is icuyloqllx NaeroAis, sruit AI4cepraHT 3acrocoBye

y cnoift po6ori, a caMe - MeroAy KoJreKTLrBHux sN4iHHHx. AAxe onuc iouHI'rx n,rhHis a

o6'errasouy BrrrraAKy raKo)K upeAcraBJrre cepfiotui rpyaHorqi. Oco6lHBo ue crocyerbcc

ac l lMeTp l {quo inpuu i tusHo i r r , roAe l i i oHu l l xp i l uu ,AJ I ' g ro iHeec iMeTon l4npuaaru i

nepe46auarra ii Sasony noue4iHxy Haairr Ha sxicsouy pinni. 3oxperraa, noHeAaBHa He 6yno

reopii, tKa 6 oAHoqacHo MofJra 6 KoperffHo niAreoprcnarn 3HaLleHHfl KpHTHtlHol

TeMrreparypu ra rycrrlHr4 B gzur'exsocri sia cniesilttouleHHt porrraipie ra raprain

rrporl,IJlexHo 3aptAx(eHlax iouie.

V rperuoruy porgi.ni sacrocoeyerbcr crarucrt4rlHa reopil, ulo BHI{opHcroBye Mero/il

KoJreKTr,rBHrax guinnux. B paurax uboro ui4xoAy, Ha ocHoei ToqHoro QynrcuioHaJIbHoro

npeAcraBJreHHfl seruroi craruc'ru.rHoT cyMI4, csoprraynroBaHo reopiro :6ypeus Anfl

aclrMerpptrrnoi upnrr,rirnsHoi rvroAeni iossoro TIJIHHy. Tarox, BuKopl4croByerbcfl MeroA

BpBHaqeHHs xivri.ruoro rroreHuialy, cnpmreHoro no napaMerpa noptl,rxy. rxnfi /rlo3RoJ'lflc

BpaxoByBarlr ropenruii nopr4rin Br.ruux niN rayconufi. 3aenqx'l 3arpotloHoBaHoMy

po3BraHeHHrc Ta BpaxyBaHHro KyMyJrrHTin 'rpemoro ra r{erBeproro nopflAKy B.{tlJlocfl

orpr4Marr,r 3HarreHHr Kpr4TlrrrHoi reuneparypl4 B :aleNHocri riia po:uipHoi i :apraoaol

acurr,rerpii,.ari rxicuo y3ro.rlxyro'rrcq is AaHI4Mu KovtrI'rorepHoro MoneJ]rcBaHHt.

Clil aayea)Kvrrv, ulo, He 3Bo(aroqr4 Ha lo6pe qricHe y:ioAxeuHt pe3yilbraris

MsroAy KoJIeKfr4BHltx sN,IiHHIax ig roun'rotepnuna MoAeJIIoBaHHqM, Bce ue 3arplulaerbctl

npo6leua rinmicuoro onucy. 3orpelao, rIO crocyerbcfl 3Har{eHb Kpt4THr{Hoi rycruHn'

AlrrepnarnBoro MeroAy K3, e MeroA, luo Bl4Kopl4croByerbct B paMKa\ rcopif

acoqiarzeHux pi4rau - TaK 3BaHe acoqiar[sHe cepeAHro-cQepuuHe sa6,rnxeHHq. Bouo aae

3Mory Kparqe Ha6rusraTr,rcr Ao rr4x 3HarreHb KpuruqHux [apaMerpin, qxi Aae ronan'rctepue

MoAeJrroBaHHr. flpore, uefi niaxia e uanisquceJlbHuM, Ta uicruru HeoAHo3HauHicrs,

non'lsany is AosimHuvr nu6opoM KoHcraHTI,I acouiauii; qKa B pi:Hr.rx $opnry,rroBaHHflx

[puBoAr4Tb Ao cyrreeo pisnnx 3HaqeHb KpI,ITI4qHI4x rlapaMerpie. Haftxpaute cnienartiHHq

3ayBaxeHo, KoJrr4 KoHcraHTa acoqiauii 6eperrcr y SoprraynrosaHHi Olocceua i Crenna.



,{eralsniure npo acoqia'rznurafi ni,uxiA MoBa ftae s HacrynHoMy tlQrBepron'ry po:liri'

4e poarirrAaerbcr BLrnaAoK acnMerpr,runoi npuvrirusHoi l,toleli iouHoro nnhHy B Mal'pl4lll'

A s AaHoN{y por4ini inroc'rpyerrcs fioro 3acrocyBaHHs AJlt o6'erllHoro BunaAKy o6n'rexeHoi

npuuiuaeHoi uoAeni ionsoro nlrr,rHy (olHaxosi po:ir,ripra i sareHrHocri),Jpore is seHIaN't

BpaxyBaHHrM rrpncyrHocri nefirpanruoro po3tII4HHpIKa e cucleui, srufi flpeAcraBJlrerbcr y

eI4rJIsAi TBepA[X KyJIbOK TaKoro X pOSrr'ripy, lllo i iouu. !,,1r raxoi AsoxotvltloHe'rHoi

clrcreMr4 orpl4MaHo 
'Saroni 

4iarpart'rr'r B KoopAl4Harax reMfleparypa-rycrHHa ra

TeMnepaTypa-KoHrleHrpaqir npu $ i r<coBaHr4x 3H ar{ eHHqx TI'r c Ky .

Kpiu acoqiatusHoro cepeAHbo-csepuvHoro Ha6lzxeuul, AIfl nopieuruHr'

BITKOpIICTaHO TaKO)K Ha6ltlxeHsr XaOTI4.{HI4X i cepe4HsO-cQeplrvHe ua6ltuxeHHr'

3aynaNeno, 1qo pe3ynbrarr4 orpr{MaHi .unq cyviuri o6ttexeuol nprarrlirnsuoi N'IoAeli ra

nelrrpanrnoro po3rrr4HHr4Ka, orpralaani n pisnux Ha6luNesulx, lKicHo y3roAxyrcrscr vix

co6oro. Xoqa, Br4KJrroqeHHrM MOUrO 6U 6yrU Ua6.[I4XeHHq XaoTutIHHX sa3, B t{KOMy

oTpuMaHo rpuni cuinicnynailH'^, flIO niAnosilalorr $asoeovry riepexoay 3 HhxHboK)

KpI4TI,IqHOto ToqKoto. flpore, 6yno [oKa3aHo' tqo c[ocTepoKeHa HI4xHt Kpt{THqHa ToqKa e

necriftroro. 3 Meroro nopinurHur pe:ynsrarir reopil B acouiarHsHoMy cepeAHbo-

csepnuHouy na6lnxesHi is KoMr'rorepHl4M MoAeJIroBaHHsM. no6ylonaHo rcpnni

cniuicnynaunr B KoopAzHarax rr,rcK-rycrl4Ha ra rHcK-KoHuenrpauir npr'r Sirccosaniil

reMnepaTypi. llpeacrasreHnft rpaQir, oTpr4MaHl{ft is reopiT, nrasye He JII4uIe Ha 4o6pe

gricHe y3foAXeHHr iS KOMn'rOTepHrlM MoAeJIIOBaHHI, iule fi /Lae Aoso.Ili HenoraHnil

rinmiuruft pesylrrar.

rlerneprHfi pos4i.n [pr4cBrqeHnil nueqeHuro Sa:onoi noeeaiHru iouHllx tutt'ttlis y

HeBrroprAKoBaHoMy floprrcroMy cepeAoBrauri. Ans llboro 3acrocoByerbcfl noeAHaHHr reopii

uacrura6Hoi.racruHKg, rqo 6yla po:po6leua B ApyroMy po:gini, Ta MeroAy KoJleKrl4BHIlx

snainHux, gr<prfi 6ye po:nrauy'tuiay rperboMy po:aini AJIfl orlrcy acuMerphuHoi npurvlirhstttli

uoAeni ionHux pi4uu. IIIo6 orpuMarr4 B],1ipa3,1. repMoA[HauiqHnx BeJ'l14t{14H Anq

,uocniAxynauoi rr,ro,ueni nunopncroByerbcr MeroA pennirc. To6ro cnoqarKy 3a[I4cyerbct

BeJrr4Ka crarucrr4qHa cyMa lns 2s+l-KoMrloHersoi cucreuu, noAi6Ho Ao roro' flK ue 6ylo n

ceifi qac 3arrporroHoBaHo fiseuoNr ra Creron B paMKax MeroAy iHrerpa,rsHHx piBHrHb

Opnurrcftna-I{epuire. florirr,r n peuliunifi rpanraui ni46ynancr nepexiA Ao cl4creM14. tKa

nac 6esuocepeAHro qircasurs. lloaanrrui BHKJIaAKu noai6Hi Ao rnx, uo lraseAeHi B

no[epeAHboMy,po3Airi, sa BrlKrIorreHHrM Toro, uro B srocri cI4creMI4 eia,'rixy B3tro reepai

KyJrbKpr B TBepAoKymosifi rrra'rpnqi, onl4c flKoi sa6esneqyBaBcfl reopiero Ntacrura6Hoi

qacrr,rHKtr. Ocra'roqHi aHaninaqni Br,rpa3l4 AJII xil,tiquoro noreuuialy Aarorb 3Mory

no6yAyBaru $arony 4iarparvry AJrfl AocJri4xynanol cHcreMI4 3a AonoMoroto no6yaonn

Marceera. OrprauaHi pesynma'rr4 rroKa3irJru, u1o posrr,ripua acuuerpir iouie [pl'IBoAI4rb Ao



niAcnlesnr eQerrin lpocropoBoro o6uexeHHq. To6ro, B TaKoMy Bunar'Iry. KpllrflqHa

TeMrreparypa i ryc'rzua c'rpirrariure nosuxyrorbcq ir svIeHueHHtM ttopncrocri Hix. rco,ru

posrraipra nporr4Jre)KHo 3aprAx(eHr,rx ionis € oAHaKoBI4MI{. 3 isuroro 6oxy, 3apflAoBa

acurraerpir ioHie nocra6moe qefi eQerr. .

EQerr posvipnoi acunrerpil po3uqAaBcr raKox 3a AofloMororo acottiarueHoro

niAxoAy, sxuit 6yn posnuuyruir e laHifi po6ori Ha Br4[aAoK npl4cyrHocri Heettoprztrouauoi

uarpuqi. Orprauani .rlrcemHi peyJrbraru sricso y3roAxylorscc is po3paxyHKaMu, lro

6y ttw, szroHani MeroAoM KoJIeIcru BHIax gu iHs ux.

Y ntqronry posliri aBTop nepexoArrrb Ao Br'tBqeHHt crpyKTypHlIX BJlacrueocrcfr

munis 6its, rnepAoi crisrauu a6o rr,rix ABoMa rBepAI4MI4 crinxaltu. flpu uboMy,

po3rJrrAaerRcfl. Tpr4 qxicHo pisHi uoAeri nJrr4Hy. Cninruorc pucoto uHX MoAelefi e M'qKe

ri4urronxyBaHHr rraixqacrunronoi esaeMoAii, rKe noeAHyerbcs is pirnurrar,r rI,IrIaMI4 xBocra

rrapHoro noreHqia-ny y surrsAi: lpocror-o npl4TtraHHq noli6uoro ao noreuLtia,ry

JleuuapAa-,{xoHca; ocqr,rJrroro'ilair' xnicr, srcufi [oqr,rHaerbct is npurrra-nrHoi rMV,

opierrraqifiHo-3arrexHa esaeMoAiq rurry uoreHuizury Maftepa-3ayne. IIi rpu napHi

ssaeNaoAii orrr4cyrorbcr ABoMa uoreuqialauz lOraeu is ei.quoeiAHLIMLI MoAr4Sirauirrrar.r.

Teopia, 3AarHa orprcyBarrl rrJrr4HH is noleifiHr,rM rroreHqianov lOraeti 6y,ra po:po6,reHa

paHirue na 6asi TeopernKo-rroJrboBoro uiaxoly. [auuir uiaxia Ao3Bont€ orpr4MyBarra napui

ropenxqifiHi Qynxuii roraeiscbKoro nJrr.rHy ra npo$inb rycrr4Hr4 6inr rnepaol criHxn. V

Br.rrraAKy opieHraqifiHo-3iurexHoi esaervroAii e proxnusicrr orpI4MaHHr npo$inro rapaMerpa

roprAKy rrJrr,rHy B 3aJrelr(Hocri sia eilcraHi Ao criurn. B auceprauifrHift po6ori npoBeileHo

po3paxyHKpr Ha 6a"si AaHoro ni4xo4y ra yAocKoHilrreHo ftoro orruc B raycoBoMy

na6ruxeHni. TaroN npoBeAeHo KoM['rorepHe MoAenrcBaHHr AJrr aocni.u ]r(yBaHI4x

uoAerefi Ta noKa3aHo 4o6pe y3roAx(eHHr orpr4MaHux pe3yJtrraris. CnocrepexeHo, ruo Anfl

3tBHaqeHI{x Mo,rIeJIbHrrx rrJrr4Hie rdoNe BLrHr4Karv HeMoHorouua :anexsicrs KoHTaKTHoro

3HaqeHrur npoQinro rycruHrr siA reruneparypr{. flopaxonaui roe$iqieHru aacop6uil raKox,

ga neBHLrx yMoB, rrporBJlnorb HeMoHoroguicrr B sanexHocri eia reMrreparyph.

3aynaxeHo, rr1o qe rBr4rrle, B 3HaqHifi uipi, noB'r3aHo is N,r'sxicr}o nilurronxyeansHol

qacrr4Hlr noreuqiary n:aeuo4ii.

Illocrufi pos4i.n rpncrrueuufi KoM['rorepHoMy MoAeJr]oBaHHro MesocrconiqHux

npocropoBl{x po3rroAirin lsoxoMrroHeHTHoro [Jrr4Hy s [riruHonoai6Hifi nopi, criurn qroi

SynrulioHanisoeaHi uorinaepuuruu uirrarr,rlr. flpr,r qoMy, n nepruifi .{acrraHi po3rnq/lacrbcq

BI,ITIaAoK HaHocrpyKTypoBaHHX uliror, ari $opvryrorb Ha criHrax ropr4 nepioArzuui cvyrn.

A n apyrifi .racrlaHi - QyuxuioHarisoeaHoro e Jrr{ue oAHa cdHrca, rKa yrBoprce ropr.rcry

rr,renr6paHy. !.ls qiei qacrr4Hr4 AocriANesus BktKopncroByBaBcfl MeroA AuclrnarnsHoi

.uunauirn.



Bnaxaelrcl, uo oAHa i: KoMIIoHeHT rlJIHHy e ao6pravt

si.uuoueHHro Ao uoniuepuol ulirru, a Apyra -roraHuM po3tIuHHI4KOM.

po3tl  14H H 14 KONl I lo

B rarouy BI4naAKY

cnocrcpira€rbcr flBr,rlrle rvrirpoQa.:uoro po3llrapyBaHHq. llpucyrHicrb crpyKrypoBaHocrl

rpyuxqioHa.[isoeaHgx crisor no3ua.Iaerbcfl Ha crpyxrypi yTBopeHl'lx Qa:.po:vranHura' R

AaHoMy pos4ini npocliAroBaHo, sr siAcraHr uiN cMyraMI4 rioniuepurax utirox ra eiAcraHu

ruix cduraMr4 ropr4 MoXe sr,rAogN,riurcsa'ru qi $aloni cTpyKrypl4.

y Br,rraAKy nopuc'roi rueu6paun 6yno Aocli,qNeuo npoqec if Ha6prraHHr e

3irJre)r(Hocri sia rirsroc.ri 4o6poro po3rrr4HH[Ka B c'crepri. floxa3aHo' uro rra6prKaHrtc

rraeu6panu cnpurll4Hloe 3MeHuIeHHfl po3Mipy nop, AeMoHcTpyroqu npn IIboMy MeXaHl3M

peryJrroBaHux porl,ripin nop naervr6paHu po3tll4HHltrorra. orpr'ruasi :alexuocri po:vripy nop

Ta T6BIIILIHTa rrlevr6panu.flriCHo y3rgAxylorrcs is eKCnepI4MeHTiulbHI4MV n.aHVMvt'

Ha 3aBepIIIeHHt, aBTOpOM CQOpI'rylrOBaHO SaransFIi BHCHOBKI'l ' lKi HzL'le)KHo

ni4o6paxarots cyTb i eDruuanic'b oTpI4MaHI4X pesylsrarin, rpeAcraBneHHx y larriil

Ar4ceprauifi nifi po6oti.

BuxoAsqu is s'rrle cKa3aHoro, MoxHa BBaxarI4, rUb luceprauiq flauaraHa T'M' e

UinicHuu i saeeprueHrM HayKoBI4M AocIiAxeHHqru- Marepian lnceprauiI ao6pe

BuKrraAeHI4ft i rraicrztr 6araro qiraeux perylrrarin'

flpore, Bapro eiAlvlirlaru .qesrci 3ayBarceH Hq :

l) PoseraTor reopii uacrura6soi qacrnsrcu, trcui't 6ye nuxouaHnil aBTopoM' ,:lo3Boil14B

AOctrHyTrI euCoroi roquocri oIII4Cy TepMoAl4HavliqHux slracrnsocreil

TBepAoKyJrbKoBoro rnr4Hy B TBepAoKyJIrKoeiil rraarpraui. Atts uboro 6yro

3anporroHoBaHo p11y ua6lruxeHb, i si.ql{iqeHo uafirpauqi g uux (SPT2b2*' SPT2b3+)'

Ilpo1e, y BLIIIaAKy BI4KopucTaHHq reopii uacurra6uoi qacruuKl4 B f Kocri cncreun

ni4niry, qoMycb Br4Kopr4croByBtr1l4cq ripuri ua6luNeuuq (sPT2b, sPl'2bl)' He

sposyuino, qoMy aBTop Hexrye KpauuMH ua6rnxesHqMl4, a siA.4ae flepeBary ripuur'r'

2) B qerBeproMy pos4ini, rplrcBrqeHoMy AocliAxesuro BTIJII4By HeBrlopflArosaHoi

rr,rarpnqi na Sa:ony none4iuKy acr4MerprauHoi npultirneuoi rnloleni iouHoi piaraHra

ni4cyrue 6yAr-me nopinu-rHuq is AaHralar,r KoMr'torepHoro MoAenIoBaHuq. V 38't3Ky

3 UlrM BaxKo Cy1u^t1sa crilrru 4o6punru e pe3yJIbTaTI'r reopii.

3) Olniero is epKrrasux xapaKrepr4crr4K rroprlcrtlx cepeAoBrltq - ue ftoro aacop6uiirHa

sratHicm. 3assn.Iaft eoHa [oB'q3aHa is npuurilJ]bHoto ssaeN'{oAiero H,|ix IUll4HoM I

cdnrarrlr,r.nop. flpore, s AaHift 4nceprauiftHi po6ori s4o6yeau noeHicrlo Hexrye 6yau-

rKoro raKoK) esaeraoAiro, o6uexyrcqr4cb JII4IITe rBepAnM niAurroexyBaHHtM rr,lix

qacrLrHKaMI4 rInI,IHy ra uarepialoM, IIIO QOpuye nopu'



4) B ornflAoBift qacrr,rHi AncepraUii He rrpI,IAiJIeHo AocrarHbol yearu pe3yJlltraraM

3acrocyBaHHfl reopii ruacrura6uoi iunapianrHocri AIrfl rlpocropoBo o6uexeHux

CLICTEM.

CliA 3a3Har{Lrrlr, Ho.sraAaHi Br4ule 3ayBaxeHHq He e npHHlIHnoeHNaH i He

BrrJrgBarorb Ha 3araJrbrry no3ltrr4BHy oqiuxy gr,rceprauifiHoi po6orr,r. flpelcraB,'leHa po6ora

Br.rKoHaHa Ha BLrcoKoMy HayKoBorr,ry pirHi i uae 3uaqHe SyH4auenrtubHe ra MeroAo.uorique

3HaqeHHr. Pesylrrarra AocliANeHr AaHoI Al4cepralriftHol po6orr,r onydnixonaHi y 22

crarrrx y Saxonux peQepoBaHnx x(ypHiurax, rri iHnexcoeaHi y Scopus i Web of Science

(WoS), ra s I pos4ini MoHorpaQii (nocranaHHr [12f y cnucrcy ,rireparyp]'l Anceprarrii).

Anrope$epar Al4cepraqii nosHicrrc ni4o6paNae if slvricr.

Bnaxaro, rqo 4racepraqiftna po6ora <flpocropono o6preNeHi rtJlnttn: po3Bl4rot(

TeoperlrrrHux niAxolis ra roun'rcrepne MoAenroBaHHq)) noeuicrlo silnosiaae sciNa

BilMoraM Ao AoKTopcbKt4x Ar4ceprar.lifi sriluo "llop.r4ry npucyArreHHt HayKoBI4x

cryueuin", 3arBepAx(eHoro rocrauoBoro Kadinery Minicrpie Vrcpalnr.r ni,q 24 turtss 2013

poKy Ns 567, a ii aerop - llaqaran Tapac Murorafioslaq - 3acnyroBye nprcyitlKeHHfl

HayKoBoro cryneuf, Aorcopa Siruxo-nrareMarurlnl4x HayK 3a cneqia,truic'rrc 01.04.24-

Qisuxa roroiAnzx crrcreM.
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