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oSnquarbuoro orrroHeHra Ha Ar.rcceprarlnro tly6euro Enrenns Eopnconnva

<OoprvrupoBaHr{e u cnoficrBa HaHoKoMno3HTHbrx MarepnanoB Ha ocHoBe oKcHAa rIr{HKa),

rrpeAcTaBrennofi Ha cor4cKaHlre yreuofi cTerreHn Aorffopa Susuro-MareMarlrqecKux HayK

ro creqnirrrbHocru 05. 16.08 - Hanorexuonornvr kr HaHoMarepnuurbr

(naarepnarrbr rJUr gneKTpoHHKlr u SoroHr,rKH)

I . COOTBETCTBI4E AHCCEPTAIIHTI CTIEIIT{AJIbHOCTTI H OTPACJII{ HArrKr,rn

rro KoToPbIM oHA IIPEACTABJIflETCfl K 3ArUr{TE

,.{ucceprarllroHHas palorarly6enro F.sreHur Eopuconnqa coorBercrByer oTpacnu HayK -

@z:nro-MareMarurrecKr{e HayKrr no npoS[nro crequarrbHocrrr 05.16.08 - HauorexHoJroruu E

HaHoMaTepHa.rrbr (rvrarepu€r.rrbr Nr[, SneKTpoHrrKH vr soronnrn). B qacTHocTH, oorerronr

plccneAoBaHl{r ilpeAcraBnennofi padorrr rBJrflrorcfl HaHoKoMno3HTHbre Marepr{anbr Ha ocHoBe

oKcrlAa rIHHKa, pa3Mep oTAenbHbD( SJreMeHToB Korophrx He [peBbrrrraeT HecKonbKo AecfrKoB

HaHOMerpoB Lr Hrpaer Krror{eByro ponb B orrpeAeneHl,Iu rlx onTLIqecKI,IX r,I gileKTpo$usHuecKrrx

cgoffcrs. llpeaMeToM I,rccrreAoBaH4fl qBr.f,roTc.fl Snsuvecrue H xuMnrrecKr,re [poueccbr,

onpeAentrculrle 3aKoHoMepnocru u nplrHllurrbr QoprraupoBaHr,[fl TaKrrx HaHoKoMno3HTHbD(

MaTeplIaJIos. 3ra o6nacrr HccneAoBanvrfl. MoxeT 6urr oTHeceHa B cooTBeTcTBHH c [acfloproM K

crlelluztrlbHocrr{ 05.16.08 - HanorexHorroruru vr HaHoMarepuarrbr, yrBep)KAeHHbrM [p[rKa3oM

Bucrnefi arrecrarlnonuoft KoMr4ccur Pecnydmru Eenapycb or 14 nor6px 2023 J\b 273, no

ryHKrulM III.2.1 <flport""""r, 3iu(oHoMepHocrrr n MeroAbr SopnanpoBaHur rraHocrpyrcyp Lr

HaHocTpyKTypHpqBarrHhD( MareprrarroBD vr III.2.2 <<CsoficrBa HaHocTpyKTyp kr

HaHOCTpyKTypHpOBaHHbD( MaTepr,riuIOB ).

2. AKTyAJIbHOCTb TEMbr AHCCEPTAIIHTI

B rocneAHlre roAhr p€l3Brrrr4e HaHorexnonorufi cTnMynupoBano parpaborxy

HaHocrpyKTypHpoBaHHbD( MarepuurJroB, Koropbre AeMoHcrprrpyror HoBhre Susnuecrue kr

xtlMl,IqecKrre cBoficrsa 6naro4apfl rrpoflBJreHnro p€BMepHsrx eQ$eKToB, Anfl MHKpo-, HaHo- r{

orITogrIeKTpoHHbD( yctpoficrn. Oco6oe Mecro cpeAn no.{o6nsrx Marepr{uuroB 3aHr{Mutror

TOHKOrrneHOrrHbIe [OKpBrTr[fl H CTpyKrypbr Ha ocHoBe rrrHpoKo3oHHbD( nony[poBoAHrlKoBbD(

MarepldiuloB, B rlacrHocru, oKcHAoB MerarlnoB. B rarrnx Marepliirfiax coqerarorcfl AocraroqHo

BbIcoKtuI gneKTporrpoBoAHocrb r{ BbrcoKnfi ros$Srnqneur nporrycKarrprfl H3ryqeHufl B onrr,HecKoM

ruarra3oHe. lloerouy oHI,r MoryT rrpuMerrrrct B KaqecrBe ocHoBbr Nrfl Lr3roroBJrenvs.

orlTogneKTpoHHbrx npnbopoB, coJrHerrHbrx gJreMeHToB, ycrpoftcrn oro6paxenvfl. rnnSoprr,rar\vrn)

rnGxoft H flpo3paqnofi gneKTpoHHKH. flouunro 3Toro, noJrynpoBoAuuKoBbre oKcHAbr MerirrrJroB

TaKXe paccMaTrpl,lBaroTcfl KaK nepc[eKT]rBHbre MaTepnitnbr AJrfl SororaraflHTurrecKprx cricreM

orIHcrKIl BoAHbD( cpe,u or opraHrrqecKrrx 3arpffiHeuufi H Murpooprarrn3MoB, a rax)ce reHeparln[r
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BoAopoAa ryreM pa3noxeHprrr BoAu. Cpe4rr oKcH,uoB MeTaJrnoB oco6oe uecTo 3aHlrMaeT oKcLrA

ulrHKa 6naro4apx Bo3Mo)rcHocrn rrcnoJrb3oBaHns urnpoKoro na6opa Hn3KoreMrreparypnbrx

MeroAoB Nrfl. ero [oJryqeHr,rrr, rro3BoJrrroullx yo6una'rscx AocTaTorrHo BbrcoKoro KaqecTBa

Soprr,rupyeMoro Marepuiura. OAsaxo HeBbrcoKat oneKTporpoBoAHocrb co6crseHHoro oKcHAa

uHHKa, orpaHr{rrensrui 6mrxHuu ynmpa$HoJleroBbrM Ar{antnoHoM cleKTp rrornouenkrfr H

BJIHflHr.re BCTpOeHHbD( TorrerrHbD( 4e$eXrOB Ha CnOfiCrsa sTOrO [OJTynpOBOAHHKa CAep)KrrBarOT ero

rIpHMeHeHHe. flosroNry ws pacruupeHr{fl Bo3Mo)Knocrefi oKcprla TIHHKa H ero [paKTnrrecKoro

LrcrroJrb3oBaHufl neo6xoArrMo paspa6orarb cnoco6rr uo4uSnKarIHH H yrrpaBneHur ero

cnoftcrsaMu [yreM nernpoBaHr4fl r,r,Jr]r co3 Aalatafl KoM[o3lrrrrbD( MarepnaJroB H rerepocrpyKTyp c

3aAaHHbIMH vt xopotlro Bocrrpon3BoAnMbrMl,r naopQonoruqecKr,rMlr, gneKTprrqecKr{Mlr,

o nTr,rqe c KrrM H n Q oror aT aJrvrrvrrre cKr4Mpr cs o fi crg aMla.

Taruu o6pasou, nstlpauuat reMa Auccepraqrounofi pa6orrr rly6enxo Enrenug

Fopuconrqa, HarpaBneHHaJr Ha KoMrrJreKcHoe perreHrre npodreuu paspaGorrul Qusnro-

xLIMLIqeCKI,IX VI TeXHOnODrrreCKr{X OCHOB QOpUHpOBTUTHT p€BnurrrrbrMra MeTOAaMH

HaHoKoMfro3prrHbD( MaTepHaJroB B Soprue ToHKHX rrneHoK ra o6reuHhD( cTpyKTyp, coAepxarrlux

oKcLIA IIT.IHKa B KarrecrBe ocHoBHoro KoMloHeHTq rBrqercfl aKTyairurofi. Pesylmarrr pa6orbr,

BKrro.l€ilolque rrpprHrlnrrbr ipoprvnapoBaHurr HaHoKoMrro3r4THbD( MaTeprrEIJroB Ha ocHoBe oKcr,rAa

IIHHKa yKa3aIIHbrMrr HT,I3KOTeM[epaTypHbIMH MeTOA€IMH, OTKpT-rRarOT BO3MO)r(HOCTn Nffi

rrplrMeHelnlz^s. plalaHbrx MaTepr,rilroB B orrrogrreKTpoHlrKe, Qorononbrar.rre n $oroKururtrrvqecKux

cl,IcreMax, qro HerrocpeAcrBenHo npoAeMoHcrpllpoBaHo B pa6ore Ha npr,rMepe co3AaHHbrx

obpasqoB cBerorr3Jryrrarounx, aHTlr6amepuaJrbHbD( ra QororaTiuruTnqecKnx rroKpbrrnfi, a rarxe

Sy nxqnoHaJrbHbD( cJroeB S oronpneM rrrrKoB ynrrpa$rloJreroBoro Auala3oHa.
)

3. CTETIEHb HOBII3HbI PE3yJIbTATOB, rrOJrvqEHHbIX B AIICCBPTAIInVT, VI

HAYIIHbIX TIOJI O }K EHlWfr T, KO T O P bIE B bIH O C flT C fl HA 3 A IUHT Y

B xoAe Bbr[oJrHeHI{lr Ar4cceprarl}roHHoro nccneAoBaurur pa3Br,rro aKTyanbHoe HaytrHoe

HarIpaBneHHe s o6racrn HaHorexHoJrorufiu HttrroMarepnurrroB, cocroflruee B pa3pa6orxe Susuro-

, xHMHqecKHX I4 TeXHOJIOrHrreCKrrX ilpUHrInnOB flOJryrleHr4f, HaHOKOMnO3HTHbX MaTepHaJrOB Ha

ocHoBe oKcI,IAa qrrHKa, BKJrrcqaroruux Apyrue oKcr,rAHbre rroJrynpoBoAHr4Kr{, nopucrrrfi r<penannft,

Merallnbr, HX coeAHHeHH.f, H yrnepo4coAepxilrllre KoMrroHeHTbr, B Qoprrae ronKorlleHorrHbD(

noKpbrrufi ar's rr3roroBneHnfl gJreMeHTon SynrquoHzlJrbrrofi enerrpounKn u Sororarirrrr,rr]rqecKu

aKTprBHbD( norprrrnfi.

Cpegu rIpeAcraBJreHHbD( B AHccepraIIHH KoHKperHbrx HoBbD( pe3ynbraroB LrccJreAoBarrurfl,

MHe xoTeJrocr 6tr BbrreJrr,ITb cneAyroruue:

1) npernoxeHHble MexaHI{3Mbr QopulrpoBaHufl H ycrarroBJreHHbre 3ar(oHoMepnocrrr,

cBfl3brBarorrlHe rr,ropoonorruo SopnrnpyeMbrx xr,rMHqecKHM n{ApoTepManbHhrM MeToAoM

[oKpbrrl,Iit us HenernpoBaHHoro I{ JrerupoBaHHoro nepexoAHbIMI,I MeriurnaMrrr oKcHAa rIr{HKa, c

romqnuofi H crpyrrypofi ToHKoro 3apoAbrmeBoro cnofl co6crseHHoro oKcHIa rIHHKa,

HaHeceHHoro Ha [oBepxHocTb rroAno)rcKl,I ;
)



2) pa3pa6oTaHnyro MoAeJrB, orrncbrBarouryro rpoqecc ToKonepeHoca B MaTpHue

Me3orroplrcToro KpeMHLr.tr SneKTpoHHoro TI{na npoBoA}rMocTr,r flpu sneKTpoxHMHrrecKoM

ocaxAeHr,ru B Hee oKcprAa rILrHKa, yqlrTblBarouryrc cocToflHpre u SneKTporrpoBoAHocTb

HH3KOtrOprrCTOrO IOBepXHOCTHOTO CItOfl., tIO3BOJrrrBIIIyrc IIOJryqUTb HaHOKOMIO3I{THbre

MarepHiIJIbI c rcosStpuuneHToM 3a[onHeHprfl rlop [oprrcroro KpeMlalafl, AocTlrrarcrrlnM 60 oh,

3arronHeHHbrx KpncrarrJrr,rraMu oKcr,r,qa rIrrHKa pa3Mepou20 -70 HM, H noBbrcr{Tb raKrrM o6parorra

rnorqaAb rerepoKoHTaKTa B cr,rcreMe fiopucrrrfi rpeuuuft I oxcwrur{HKa;

3) rtoJryrreHnrrfi B[epBbre B oAHocraA]rfinou rrpoqecce 3oJrb-reJrb MeroAoM

HaHoKoMnosHTHrffi MaTepr4iur, cocrosrqnft H3 KpucralrJrnrrecKux HaHoqacrurl oKcHAa rILrHKa,

BcrpoeHHbrx B Marpr,rqy aJvrop$noro yrnepoAa, qro AocrlrlHyro 3a cqer BBeAeHH-f, B cocraB 3or.fl

xJropnAa IIHHKa, a raKx(e npeAnolrenurrfi Mexaun3na o6pasoBaHufl TaKoro HaHoKoMfro3HTHoro

MarepuaJra. flpu sroM rroKiuaHo, rrro Sorornornrr,rHecrleHrlprfl B 6mnxueM ynbrpaSuoleroBoM

AI{arIa3oHe rlpu KoMHaTHofi reunepaType HaHoqacrr.rrl oKcr4Aa rIHHKa, rroJryrreHHbrx 3oJrb-reJrb

MeroAoM, npeuMyrrlecrBeHHo onpeAenrercfl peroru6uuaquefi oKcHToHoB, cB.fl3aHHbD( c

aKrI e[Top H brM pr II o B ep xHo crH hrM Lr c o cTorlJnflM.vr;

4) BrIepBbIe rlpeAnoxennrrfi MeroA [oJryqeHr.rfl vr Snrnxo-xuMr,rrrecKrur MoAenb

o6paronanvs. TpexKoMrroHeHTHrD( [oJryrrpoBoAHrrKoBbD( HarroKoMrro3r4THbD( c]rcTeM, cocTorrqrdx

l{3 KpI,Icr€[rrJrHToB oKcHAa rIr{HKa n cynrQnAa uHHKa pa3MepoM or 100 ao 500 Hu, BcrpoeHHbrx B

MaTpLIqy vs rpa$raronoAo6noro Hurpvr a yrnepoAa, rryreM rrr,rponlrrnqecKoro pa3nox(enr,rfl

rnep4oSasHofi cMecu rpeKypcopoB, Koroptu no3BoJrrer yrrpaBnrrb cocraBoM floJryqaeMbrx

HaIroKoMrIo3HToB, HX nropSonorr.refi n onrl{qecKr{Mrr csoficrnarvrn. Cnerrpzulurrni eocTaB

QoronroMHHecIIeHIIHH, TpexKounonenrHbx noJry[poBoAHuKoBbrx HarroKoMrro3[rrHbD( cncreM,

cocroflIqurx Hg Kpr,rcruurJrnToB oKcr{Aa TIHHKa u cynrSnAa rIHHKa, BcrpoeHHbD( B MaTpr,rqy pr3

rpaSnronoAo6uoro HTITpI,IAa yrnepoAtt, onpeAeJulercfl BKJTaAoM Tpex r,r3JryrrareJrbHbD( flpoqeccoB,

coorHortreHne eQ$errr,rBHocTh KoropbD( orpeAenseTcfl rlBeToByro TeMreparypy r,r3flyqaeMoro

TaKLIMH CI{CTeMaMH CBeTa. 3rU rrpoqeCcbr BKJrrOrrnrOT: I ) UsnyUarenbr{yrc peKoM6unaquro n

rpa$nronoAo6noM HrrrpnAe yrnepoAa, iluprHa 3arpeqenHofi 3oHbr Koroporo yMgHbrrraeTcfl rrpu

yBenLIqeHHLr reMrreparypbr cHHTe3a HaHoKoMrro3rrra;2) H3JryrrareJrbHbre [epexoAbr qepes ypoBHH

B 3a[peuennofi 3oHe oKcr,rAa rIrrHKa n cynrSuqa ur{HKa, cBfl3aHHbre c rrry6oKr,rMn qeHTpaMI,r

Ll3JryrlaremHoft penorvr6nHarlur,r; 3) pa3xo)KeHueM rr yMeubrrrenlreM co4ep)r(aHprs

rpaSnronoAobnoro HuTppr,qa yrnepo4a B TpexKoMnonenrnoft HaHoKoMnoguurofi cHcTeMe,

ua6nroAiuour,rMc{ rpu pocre reM[eparypbr cprHTe3a.

. orrrneTHM TaKlKe, qTo B pa6ore olpeAeneHbr KoHKpeTHbre Qusnro-TexHonornqecKEe

flapaMerpbr npoqeccoB QoprranpoBzlrrrlf, HaHoKoM[o3I{THbD( MarepualoB Ha ocHoBe oKcu,ua TIHHKa

n HaHoqacTHrI oKcr,rAa uHHKa, rro3BoJurrorrlue rroJryqaTb QororaraJrnrnqecKue [oKpbrrns c

ylyrrmeHHbrMrr [apaMeTpaMH.

Ocuonnbre pe3yJrbrarbl H Hafmbre rronoxeHn.f,, rrpeAcTaBneHHbre n padore [oJryrreHbr

aBTOpOM BrrepBbre.



4. OEOCHOBAHHOCTb r,r AOCTOBEPHOCTb BbIBOAOB r{ PEKOMETTIATIHfr,
coopMvJrHpoBAHHhIx B Arilc cEPTArIrilIr

O6ocHosaHHocrb, AocroBepHocrb pr o6rerruBHocrb [oJryrreHHbrx B Ar{cceprarlproHHofi

pa6ore pe3ynbraroB [oATBepxAaercfl 6onrmuu KoJrr{qecrBoM rrpoBeAeHHbrx

sKcrrepuMeHTaJrbHbrx HccneAonanuit, Koropble BKJrroqaror cKaHupyrou1yrc gneKT'poHHyro

cIIeKTpocKonrIIo, SHeproAr.rclepcHoHHyro peHTreHoBcKyro crreKTpocKorrnro, peHTreHoBcKyro

SorosnerrpoHHyro crreKTpocKorrmo, peHTreHocrpyKTyprryrc 4u$parroMeTpnro, orrrrrqecKyro

crleKTpo$ororvrerpnro BHALrMoro H ynrrpa$HoneroBoro ilvrarra3ona) cneKTpocKorrulo

rou6nuaulroHHoro paccefllavrfl, a4cop6qnonnrui H lpaBnMerpnuecrrafi aHaJrH3, rr3MepeHne

yAenbHoro conpoTr{BJreHr.r.f, n sororaTarrHTH.recxofi aKTprBHocru. flepeqprcJreHHbre HccneAoBaHlr-rr

npoBeAeHbr Ha coBpeMeHHoM o6opyaoBalvrk\ o6raAarorueM eucorofi TorrHocrbro. BnreoArr

ALTCCepTATIIdId apryMeHTHpOBaHbr Ur, OTpalKarOT HayqHbre rroJroxeHr{.fl, BbrHeceHHbre Ha 3arrlrrTy.

floAroroBJreHHbre c uc[oJrb3oBaHr,reM pe3ynbraroB HccneAoBanvrs. MaTepr4anbr, rrpeAcraBneHHbre

B aBTopcKHX uy6nuxarlvn[x) rroJryqunu nonoxolTeJrbHbre peueH3rrr,r c[erluanucroB vl

ony6lllroBaHbr B BbrcoKopefirr,rnroBbx ugilaHkrflx.. r,rHlercl,rpyeMhD( Mex4yHapoAHbrMrl

H ay KoM erpurre c K :avruI 6 agaMv AaHH brx.

5. HAyTIHA_fl , IIPAKTI4TIE C K Afl ., 3K OH OMI,rrrE C KA.fl I4 C O qr4AJrbHA.fl

3HAIIHMO CTb PE 3YJIbTAT OB AI4C CEPTAUWN C YKA3AHI4EM

PBKOMEHAATIUTI nO VX VCrrOJrb3OBAHlrrO

Hayvuaa ,rori^oor*o p$ynbraroB 3aKffoqaercfl B KoHuenryaJrbHoM pzL3BLrrHH

aKTyanbHoro HayrrHoro HalpaBneHufl B o6racrpl Harrorexnonorrnft v HaHoMarepualroB p.nfl

oneKTpoHLIKrI u SoToHHKL\ cocToflrrlero B paspa6orre QnsrrKo-xlrMnr{ecKr[x pr rexHororurrecKux

ocHoB $opnrnp oBarrafl HaHoKoMrro3r{THbrx Marepl{afioB Ha ocHoBe oKcLrAa qHHKa, BKJrroqaroqux

Apyrue oKcl,rAHbre rroJry[poBoAHLrKH, rropucrrrff rcpeunnft, MeT€urJrbr, ux coeAHHeHHfl H

yrnepoAcoAepx(arurre KoMrroHeHTbr.

IlparcmwtecKan 3Haqulnocmb rorryqeHHbD( B Ar,rccepTarlrru pe3ynbraToB 3aKrroqaercr B

coBepIueHcrBoBaHHH cyrqecrByrouux kr paspa6orre HoBbrx cnoco6og $opuupoBaHlrfl

HaHOKOMTTO3HTHbTX MaTepr{aJrOB Ha OCHOBe OKCrrAa rIHHKa, BKrrOqarOrIUX Apyr[e OKCHAHbTe

lony[poBoAHr.[Kr,r, Ilopucrrrfi rpeuunfi, Mer€[rrJrbr, plx coeAr4HeHr4f, Lr yrnepolcoAepxarque

KoMrroHeHTbr, Ha ocHoBe Koropbrx 6l';,stu co3AaHhr JrroMr{HoSopu, pr3Jr}rqarcrq[e 6enuft cBer c

pasrutunofi IIBeroBofi reuneparypofi, JrroMLIHecrIeHTHbre rroKpbrrrrfl c rrrlrpoKnM Anarra3oHoM

ll3rryqeHus, SororararlrrprqecKlre rroKpblTllfl c rroBbrruennofi s$$errnBHocTbro,

SorouyncrBuTeJlbHble rIJIeHKlt, cnoco6nrre perncrpnpoBarb H3JryrreHne ynrr:paSuoJreroBoro

AHarIa3OHa, rrpoBoArrrlHe rroJry[poBoAHHKoBbre rrneHKr,r c [oHr,rxeHHhrM yAenbHbrM

corrpoTrlBJreHHeM.

Percoueudaquu no npaKmuvecKoMy ucnoilbsonaHuto: iaKoHoMepHocTr4 kr rrpuHrlrr[br

IlonyqeHl4f, HaHoKoMrro3HTHbrx MaTepHanoB Ha ocHoBe oKcH.4a rIHHKa, BKJrroqarorrlHx Apyrue
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OKCI{AHbIO IOIyIpOBOAHI{KH, fIOpIltCTbII4 ISp€MHIIE, MOT€IIIJIbI, LIX COOAHH€HIIfl Vl

yfnepoAcoAepxauue KoMfroHeHTbr, MoryT 6rrrr HcfroJrb3oBiilrbr B TexHoJrorHH H3roToBJreHr.rrr

pasnlrrrHbrx [pn6opoB o[TogneKTpoHHKH, $oroBoJrbrauKr,r kr MnKposneKr-poHrlKrr,

Sororar€IrruTulrecKlrx cucreMax. Tar, iloJryqeHHble roHKI,re [neHKI{ Lr3 nerupoBaHHoro oKcrrAa

IIIIHKa, o6raAarouue rroHH)KeHHbrM yAenbHbIM corlpornBJreHr{eM, MoryT 6rrrr HcrroJrb3oBaHbr B

npo:pa.nrofi sneKTpoHHKe r{ B KarrecrBe ocHoBbI AJrfl SoronpneMHr{KoB ynrrpa$HoJreroBoro

II'.AIJA3OHa, IIOKpbrTvrfl. rr3 HenerHpOBaHHOrO E nerUpOBaHHOrO OKCr{Aa rIr{HKa, AeMOHCTpprpyrcqUe

Soro- H KaroAonroMraHecueHrlnro c rrrupoKlrM cleKTpoM vrsry'rrelrrnfl, oxBarbrBaroqprM

orlTurrecrcnfi Anana3oH, MoryT naftrll rpuMeHel;lafl.B ycrpoficrBax oro6paxeHnfl nnQoprr,ra\lz.vrvr

cuHHTI,rnJIrrIr4OHHbIX AeTeKTOpiX, HaHOKOM[TO3I4THbIe MaTepH€UIbr, BKrrOqarOUUe OKCI4A rIrrHKa Lr

oKcprAbr Apyrrx Mer€[rrJroB, xopolro rroAxoryT [ns co3AaHr{r SororaraJrkrrkrqecKprx norprrrufi vt

SneKTpoAoB cHcTeM HaKOlneHI4f gHepfr,Iv, HaHOKOM[O3I,ITHbIe MaTepu€urbr, B KOTOpbre nOMrrMO

oKcI,IAa IIHHKa TaK)Ke BXOAf,T yrnepoAooAeplKalqne KOMnOHeHTbr, nO.Q(O.trflT Nrs. CO3AaHLUT

$ ororaralnTprqecrlrx u aHru6 aKTepuanbHbD( norpsrrufi .

SrcououuqecKofl 3HaquJvtocmb norryqeHHbrx pe3ynbraroB cocrouT B pa3Bprrlrlr prMeHHo

HLI3KOTeMrrepaTypHbrx v [pocTbrx B peuwl3a\HL4 MeToAoB [oJryrreHHr HaHoKoMfro3rrTHhrx

MarepuitrloB Ha ocHoBe oKcLrAa rIrrHKa, He rpe6yroulrax cnoxnofi HayqHo-TexHnrrecrofi

Marepr{iilrnofi 6agH AJrfl BHeApeH}rr B npou3BoAcrBo, a raK)r(e orrnqiuoulrxcfl gKonoruqHocrbro

s 6egouacHocrbro, rrro yK€I3brBaer HakrxrroreHrlniurbHyrc KoHKypeHTocrroco6nocrr H Bo3MoxHoe

yqacTue B [poqeccax LrM[opTo3aMerqeHr{r.

CoquanuHa.fl 3Haqun4ocma pa6orbr cocrollT B co3Aanprq HayqHofi u rexuonorn.recrcofi

ocHoBbI AJUI coBeprreHcrBoBaHnfl [poqecca noAroroBKu crreqnirnncroB B pilMKix o6yuenHr n

npoSunbHblx yqpelrAeHrrrx Bbrcrlero o6pasonalkrfl, ocyqecrBJurrorrlux [oAroroBKy rro

crIeIIHiIJrbHocrflM s o6ractl,I HaHorexHonorufi u nanoMarepuilJroB.

6. OIIITEJIHKOBAHHOCTb PE3YJIbTATOB AI,ICCEPTAII4I,I B HAYTIHOfr

fIEIIATH

flo ruarepvaurau Arrcceprar\vv ony6nuroBauo 32 naywtrrfi pa6orbr, B rrucro Koropbrx

BXoAI,IT ABe rJIaBbI B MoHorpa$nxx, 24 crarbl{ B peueHsupyeMbrx HayrrHbrx xrypHiurax,

coorBercrBylounx ryHKry 19 llonoxeHzt o rpncy)KreHnu yqeHbrx crereHefi n npucBoeHuu

yqeHbIX snaHI,tfi, 6 crarefi n c6opnnK€x Marepu€rnon ronSepeuqufi. Tarxe pe3ynbraru pa6orbr

MHO|OKpaTHO IIpeACTaBIIflITHCb HA pZI3nLIrIHbrX MeX(AyHapOAHbrX HaylrHO-TeXHHrreCKrIX

ron$epeHrlu.rrx.

7. COOTBETCTBI{E OOOPMJIEHT{fl AIICCEPTAUIIT4 TPBEOBAHIIfl BAK

PB CIIYEJII4KIT EE JIAPYC b

[ncceptar\Hfl, cocroplT Hs BBeAeHH.fl, o6rqefi xapaKTepucruK[r pa6orsr, AeB.flTr4 rrraB,

BKrroqaroIrIHX BhIBoAbI rlo Kax(Aofi r.rs HIIX, 3aKJrroqegwg\ crIHcKa HcrIoJIb3oBaHHbrx r{crorrHLIKoB H



rpunoxeHrafl. O6qufi o6reu AnccepraurroHHofi pa6orbr cocraBJurer 249 crpawnq. [racceprarlr,IJr
oSoprvueHufl B coorBercrBurr c 4eficrnyrcrrlnMu rpe6onanurMu BAK Pecny6nrnrH Benapycb H

orJrnrraercfl xopo[rrrM KarrecrBoM TeKcroBoro n rpaQnqecKoro Marepuiua.

Anrope$epar Aucceprar6nr4 B paMKax AocrynHoro orpaHurreHHoro o6renra B floJrnofi rvrepe

oTpaxaeT coAep)KaHlre Ar,rccepT a\vLt.

8. COOTBETCTBHE HAYqHOfr HNAJIHOIIKAUHI4 COIICKATEJTfl

AHarrts coAepx(urHr{fl Arlccepra\Hu H nydrmraqnfi, noK€BbrBarorqnx KoMrrJreKcnrfr

rroAXoA K rrpoBeAeHHoM HayrrHoMy r{ccneAoBaHulo, Hc[oJrb3oBaHlre coBpeMeHHbD( MeTo.uoB

rIccneAor;aHvfl., MeroAHKa LrHTeprrperarlr,ru [oJryqeHHbD( pe3ynbraroB u obocnoBaHrrfl BbrBoAoB,

lo3Bor-sror 3aKJrroqurrb, rrro Hayrmarr KBaJrr,r$urcaqur'colrcKarem gy6eHKo Enrenns Eopuconuua

coorBercrByer yvenofi crerreHpr AoKTopa Snsuxo-MareMarr{rrecKr,rx HayK.

9. 3AMEqAItWfl Ir ITPEAJTOIKEHI{fl nO AT4CCEPTAUTIII

1. flpoqeccrr xprMnqecKoro rnAporepManbHoro vr gneKTpoxrrMrrqecKoro ocax,{eHus,

rlrl4poKo Ilc[oJrb3yeMbre n pa6ore Arr OopMrlpoBaHlrfl HaHoKoMno3r,rrHbrx Marepr.riuoB Ha ocHoBe

oKcLIAa IIHHKa, He paCCMaTprrBarOTCfl C TOrrKI4 3peHr{f, TepMOAHHaMrrKrr.

2. B rnaBe 5, rocBrrueHsofi MexaHH3MaM 14 3aKoHoMepHocrflM Sopurap oBanr4s.

IraHoKoMIro3r{THbrx MaTepHanoB Ha ocHoBe MaTpHrIbr rropHcTofo KpeMIJutfl vr H€lrroqacrrrrl oKcHAa

rII4HKa, He coBceM TorrHo o[peAeneHa repMuHoJrorrrfl Ant onucarrrtf, rlopHcroro KpeMHHs. B

llacrHocrn, He BcerAa rcHo yKa3auo, qro rBJuercfl. <<BHeutueil noeepxHocmbn>> cJrofl rropucroro

KpeMHHfl 14 KaKr{M o6pa:orvr coorHocflTcfl, rlo ronr[Hne <<npunonepxHocmHan o6nacmu>> vr

<<nos epxHo cmHbtil cn oil>>.

3. B rJraBe 4 npu otrncaHnu HaHoKoMno3]ITHbrx MarepnairoB, BKJlroqarorqux oKcI,IA TIHHKa

kI oKcrlAbr Apylux MeT€u-IJIoB, troJryrreHHblx 3neKTpoxuMr,IqecKHM MeToAoM, HQ orrpeAeneHo,

rrpoucxoAr4T nvr$opr"rnpoBaHlre oKcr,IAoB MeTIIJIJIoB B BLrAe orAeJrbHbD( Kpl{crilrrJlrrroB, cocrorrrlr{x

vr3 oAHofi Qasu, rur6o KpncrilJrrurrecKue Qasrr, coorBercrByroqrre pirnnqHbrM Marepr,raJraM,

oKa3blBarorct cMeIrraHHbrMr,I n o6reue KturAoro orAenbHo B3rroro 4pHcrarJIHTa.

llpune4eHHbre Bbrme 3aMeqaHnfl. He 3arparLrBaror ocHoBHbD( troJro)r(eHnit w BbrBoAoB,

coAep)Kalrluxcfl B Alrcceprar\r4vI,I,I He cHl{xaror Hayrruoft u nparrr{qecKofi uennocrr,I [oJryrreHHhD(

pe3yJrbraToB.

10. 3AKJIIOIIBHI{E

,{uccepraws,9y6enrco EsreHr,rq Eopuconprqaflr.rnercr 3aKoHqennofi rnaln$nraquonuofi

nayunofi pa6orofi, rroAroroBJreHHofi coHcrareJreM caMocroflTeJrbuo, Koropiu coAep)KHT HoBbre

HayrlHo-o6ocHonaHHbre p*ynbrarbr, coBoKyrlHocrb Koropbrx flBflf,ercfl cyqecrBenHbrM BKJra,qoM

B pirBrrrue HanpaBJIeHH.l prccneAonaHHft, cBt3iilIHbrx c HaHorexHonoruefi H HarroMarepuana\lrvr, H
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coorBercrByer nyHKTurM 20 tt 2l IIono)KeHH.fl o npucy)KAeHurr yrreHbD( creneHefi n npucBoeHprpr

yqeHbIX seannfi. Co4epxarrne Auccepraunr{ rroJlHocrbro coorBercrByer orpacJru Snsnro-

MareMarl{qecKrre HayKH vr racflopry crerllranbHocru 05. 16.08 HanoreruoJrorrru H

HauoMarepnanbr (nrarepu{rnbr Anfl onercrpoHuKu u Soronmn).

9y6enro Enrennft Eopuconurr 3acny)Kl{Baer nprrcyxAeHl,r.fl y.renofi crerreHpr AoKTopa

Qusnro-MareMaruqecKux HayK 3a KoHrlenryiulbHoe pa3Br,rrlre ar(TyaJrbHoro Hayrruoro

HarlpaBnenvrfl. s o6racrr,r HaHorexrroJroruilt u HilrloMarepnarroB AJUI sneKTpoHrrKlr u SoroHvrKpr)

cocroflIqee B paspa6orxe Sn:nro-xHMHrrecKIiIX ri rexHoJror[rrscKr4x ocHoB SoprurapoBaHlrt

HaHOKOMfIO3T{THbIX Marepr{iuoB Ha OCHOBe OKCH,4a IIHHKa, BKJrrOqarOrqnX ApyrHe OKCI,IAHbTe

nonynpoBoAHI,rKI,I, nopncrufi rpeuuufi, Mer€LIIJIbr, ux coeAr,IHeHr,ur vr yrnepoAcoAepxarrlue

KOMfIOHeHTbT, MeTOAaMH XHMHqeCKOTO rHApOTepM€UrbHOrO, gneKTpOXHMLrrreCKOfO, 3oJrb-reJrb

ocarrAeHr4fl w repMocruMynr,rpoBaHHoro rlnponlrrnrlecKoro pa3Jroxenus,/cvrTeg% ycraHoBJreHr4r{

nx nropQororuqecK[Ix, crpyKTypHbrx, orrrrrqecKax, gneKTpo$usuuecKr{x H Qororar€ur,rrnqecKnx

csoftcts, qro rro3Bonr{no paapa6orarb HoBbre cnoco6rr uoJryqeHnfl yKuBaHHbD(

HaHoKoMtIo3LITHbD( Marepl,rafloB H co3Aarb Ha vx ocHoBe rfynrrryroHiurbrrbre JrroMr4HecrleHTHbre,

SorouyncrBl,ITeJrbHble, Sororarafiprrr4rrecKr{e u anru6aKTepneurbHbre [oKpbrrr,rfl c yJryqleHHbrMlr

rapaMerpaMH.

O Snqnanbnrrfi orrrroHeHT,

npoQeccop Mex,4yHapoAHoro

rocyAapcTBeHHofo sKoJroruqecKoro

r,rHcrrrryra r,IMeHr,l A. ,,{. Carapona

EelopyccKoro rocyAap"ru"""oro yHrrB epslrr er a,

.{oKTop Q nsuxo-MareMarurrecKnx HayK, npo S eccop C.A. Macrennq
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