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<CauopacupocTpaHflIotuuitcs BblcoKoTeMfleparypHblft cunres KepaM]lqecKl4x HI'ITpI'IAHO-

rap6u4urx BbIcoKoAIIcrepcHbIx nopoIIIKoBbIX KoMIIo3IaUIlft Si:Na-SiC' AIN-SiC ra TiN-SiC c

IrpIIMeHeHIIeM iBI4Aa :[IAT?I4L,I{ faJIoI'{AHbIX COJIefi), [peACTaBJIeHHOft Ha COI{CKaHI4e yr{eHofi

cTeIIeHII KaHAI,IAaTa TexHLIqecKI'{X HayK IIo c[eqIIaJIbHocTI4 t'3'17 - <XuN{ra'IecKaq OI43HKa'

fopeHr4e u B3pbrB, (pusura SKcTpeMaJIbHbIX CocTotHI'Ift BelqecrBa))'

B HaCTOqnIee BpeMs HaHOIIopOuKOBbIe K9MIIO3I{qSI4 :g.vITpvI.a KpeMHH's' HLITpUIla

tUrrOMlIHI,Is, HLITpIIAa TI4TAHAtIKAp6LIAAKpeMHI4' qBJISIOTCS IIepCneKTpIBHbIMI'I MaTepI4aJIaMlI IIs

ITCIIOJIb3OB afi][ls. B peXyIqlIX I4HCTpyMeHTaX 14 II3HOCOCTOfiTux 4eralxx' a TaKXe KepiIMI'IKe C

yIytrileHHblM[ TeIIJIOflpoBo.4HOCTbIO 14 gneKTpOnpoBoAHOCTbIO', B MpIKpoSJIeKTpOHIIKe'

BbTCOKOMOIUHoI SJIeKTpOHIIKe' KaTzIJII43e, a6pa3vBHofi o6pa6otxe' KepaMI'IKe' KoMno3IIU]IoHHbIX

Mareprranax, a raKxe B KaqecrBe MoAr{(br4KaropoB rr Hauopa3MepHoft At4cKperHoft apMupyloruefi

(f asrr n JII,ITbrx aJlroMoMarpplqHbrx KoMrIo3I4Tax'

lloporurra SilN+ AIN TiN Sic u I4x KoMIIO3I4III4I4 Mofyr 6rrrr cuHre3LIpOBaHbI pa3HbIMH

CfiOCO6aMI{, 6OJ]TUTUHCTBO II3 KOTOpbX OTJII'IqaIOTC' sHa'{I4reIrHOfi SHepIOeMKOCTbIO vr

cJroxHocTbro o6opyAoBAHkrA Ant I,Ix npol{3BoAorea. Tarxe HeAocTaTKOM 9TI{x TpaAI4UIIOHHbIX

Mero.rloB.f,Brserc, cJroxHocrb B O6ecneqeHr.rr.r HaHOpa3MepHOCTI'I BbIIIreyKa3aHHbX rIopoIIrKOB I4

TeM 6onee rrx HaHorroporxKoBbrx KoMrro3r,rrlr4ft. Taruu o6pa-:ov, aKTyanbHofi ocraercq 3a.[aqa no

opraHrr3aur4lr [porr3BOACTBa HI4TpLIAHO-Kap6I4AHbX BbICOKOApIc[epcHbIX nopolxKoBblx

KoMrro3lrrlr4ft sisN+-Sic, AIN-Sic ra TiN-Sic c IIoMOIIIbIO eKOHOMI4qHoro Mero'4a cl4Hre3a'

[uccepraql4t EeIoBofi f.C. [ocBsIUeHa peIIeH]IIo Aannofi Haf{Ho-TexHl'IqecKoft I4 aKTyanbnofi

ganaqki^,I,IccJIeAoBaH}I'Bo3MoXHocTI,I[pI,IMeHeHuscaMopacflpocTpaHsloue|ocs

BbrcoKOTeMIIepaTypHorO CI'IHTS3a ;inl' [Ony{eHI'Ifl HIITpI{AHO-Kap6IIAHrIX HaHoIIopoUKoBbIX

KoMrro3rruuft SisN+-Sic, AIN-sic u TiN-Sic c ucnoJIb3oBaHI'IeM a3vIia Hatpvfl') 3IIeMeHrHbx

noporrrKoB (Si, Al, Ti, C) I{ aKrpIBLIp}roIIIux Ao6aBoK - ranoIIAHbIx coJleft (l'tHa)zSiFe 
' 
NazSiFo'

(NH+)zTiFo, AlF3 ra NH+F ryreM o,{HocraA}Iftnoro croco6a ronyqeHus in-situ'

,{uccepraurou 6rtrur [poBeAeHbI cneAyloq[e L{ccJIeAOBAHns' fi [onyrleHbl HOBbIe

pe3yJIbTaTbI:

-BnepnsreuccJIeAoBaHaBo3MoXHocTbIIpI,IMeHeHVflnepcIIeKTI4BHo|oc[oco6a[Io'Iyl{eHuq

in-situ MeTOAOM a3r.rAHoro cBC BbIcoKoAI4CIIepcHbIx [OpoIIIKOBbx HI'ITpI',IAHO-Kap6uIHbIx

KOMrO3r'rIrrft Si:N+-Sic, AIN-sic n TiN-Sic c rpI'IMeHeHI4eM a3'4,.a Hurpv.fl' sJIeMeHrHbIX

floporrrKoB (Si, A1, Ti, C) lI aKrI'IBLIpyIoqI4x Ao6aBoK - ranol4AHblx coneft a3orl4pyeMblx I{

Kap6uAu3upyeMbrx 3[sMeHToB ;

-MeroAaul4TepMoAI,IHaMI,IqecKoroaHaJIII3aI4ccJIeAoBaHaBo3MoXHocTbnpoTeKarrusCBC

Hr.rrpr,rAgo-rap6ra4urx KoMrro3I4IILIft si3N4-sic, AlN-SiC u TiN-Sic c npuueHegl{eM a3tl4a

HATpUfr. I4 rarIoI4AHbD( COJIefi ;

- onpe4eneHbr 3aBLICIIMOoTII TeMIIepaTypbI I',I CKOpOcTI'I ropeHvs oT cocTaBa I{CXOAHbIX

CMecefi peaIeHTOB IIo BceM cTexIIOMeTpI4r{eCKHM ypaBHeHI4SM peaKIII'Ift U tIOKa3aHO' r{TO



DKcrrepr,rMeHTaJrbHo HaftAeHHbre 3aBr,rcr.rMocrlil HaxoAsrcs B yAoBnerBopI4TeJIbHoM coorBercrBl'Il4 c

TeopeTI,IqecKI4MI{pilynbTaTaMHTepMoAI{HaMI{qecKI4XpacqeToB;

- IIpu LrccJreAoBaguu rnlop(foJrorgrr [poA]r(ToB 1opeHus noKa3ago, trro B 6olruruncrne

cryqaeB rrplrMeHeHne rrpoqecca a3r4AHoro CBC c nrr6pauHuul4 cocraBaMl4 I{cxoAHbx cuecefi

pearegToB rrptrBoAr.{T K rroJrfrenr4lo BblcoKoAl4cnepcHblx KoM[o3I'Iqu[ nopourKoB B BIIAO qacrI4II

paBuoocHofi $oplru pa3MepoM 100-150uu I'I BoJIoKoH AI4aMerpoM 50-200nu';

- Pa:pa6oTaHbr [paKTr.rqecK[e peKoMeHAarIHI,I IIO OpfaHI'I3aIILI4 TexHoJIOfIrqecKoro

lpoqecca [po]r3BoAcrBa BbrcoKoAr.rc[epcHblx Hl4Tpl{,Uno-r<ap6raAHbrx KoMrIo3IiIII4fi Si:N+-SiC,

AIN-Sic L\ TiN-SiC Mero.{oM a3r'rAHoro cBC B ycnoBplsx yHlanepcalrnofi otlblrHo-

rrpoMbllruIennofi ycranoerz CBC-Ag.

- IlonyuenHbre BbrcoKo.{r4crrepcnbre noporxKoBble HHTpIlAHo-rap6uAHrre KoMno3r{IIulI

SilN+-SiC, AlN-SiC vr TiN-sic Moryr 6srTb ucrroJrb3oBaHbl B Kar{ecrBe oQ$ercu4BHbIX

uo4ra$uraropon lxrefinrx aJIIoMI'IHI{eBbIx clJIaBoB YI apMl'tpyrctr1Iax Sas B Al4cnepcHo-

yupo.rr€nnblx aJlroMoMarputlHbrx KoM[o3I'ITax

flolyreuntre pe3yJrbrarbr r{ccneAorJanufi. ony6maronaHbl B 6onl[rou qucre crarefi n

BeAylqux HayqHblx xypHanax, B TOM tIacJIe v3Ila1nfl' BXOATIIInX B flepeqeHb peIIeH3I4pyeMbIX

BAK, a raKxe 143;1a1tIflx,Bxo4q11t{x B MeXAyHapoAHyIo 6aly AanHrrx Web of Science u Scopus'

,{ucCeprauT HeoAHoKpaTHO yTIaCTBOBaJIa B Hayquo-TexHl'IqecKrax xou(fepeH{I4{x' PeSylrraru

r.rccJre.rloBaH uit 
'tfJtu 

[peAcTaBneHbI B OTqeTax no HI'IP, 3aperI4cTpI'IpoBaHHbX s Efl',ICY

HI4OKP (OfAHy UI,ITI4C). Taxxe floryqeHH6re pe3ynbrarbl 6rmu zcIIorIb3oBaHbI nplr

roAforoBKe 6aralanpoB r{ Mafr{crpoB ro HaIIpaBrIeHI{tM 22.03.0I u 22.04'0I OfBOy BO

<carr,rfTy> u ofAoy Bo <cavapcrnft uaquosallHufi r,rccneAoBarelrcruft yHI'IBepcI4rer

lrMeHu aKaAeMr.rKa c.ll.Koponena> B Kypc <coepeuenurre npo6neltrt MeTanJIypfI4I4 U

Marepr,ranoBeAeHtrfl) HarrpaBneHr{{ noAror orlxu 220402-2019-o-III-2r00ru, <<Kornlnosl4ul'IoHHble

Marepr,ranbr)) HarrpaBJreHlrr roAroroBKII 280302-2019-O-llfl-4r00vr' o6urupHar HarIHo-

npaKTl4qecKall uH(foprrlaqur anrope$epara coorBeTcTByeT ny6nuraqu'au u AocTI4XeHI4'xM

Ar,rccepraHTa.

Buecre c TeM K COAepxaHI{IO aBTope$epara I4MeeTcs HecKoJIbKO gaueqanuft:

l) B nneoAax K rJraBe 4 yrasrrnaeTcq, IITO IIpLI BBOAe cIIHTe3I',IpOBaHHbx nopolnKoB B

TBepAoxr{Ar[fi cuJlae AKTq B pa3HbIX COqeTaHUsx yBenI'IiIuBaIOTCs $raeuxO-rnlexaHl4r{e0Kl4e

xapaKTepncTplKpr cIIIaBa: B oAHOM Cnr{ae (...yAanocb yBenI4tII4Tb TBepAocTb Ha 14,4o/o"'>>, u

Apyrlrx cnyqa.f,x oTHoCI{TeJIbHOe yAnIIHeHI'Ie' npeAen npOqHoCTI4 I'I rrtIOTHOcrl' HO pI3 TeKcTa

a3Tope$ep ATA ALICCepTaIIuI,r He TIOHITHo KaK npII 3TIIx ynyquleHI,rtx I43MeHtIoTcs Apyrl4e

xapaKTepr,ICTlIKIr crrJlaBa, Her JIIr yxyArueHl4fl .Upyr[x ceofi cre?

2) Y.rr4rrrnafl AocTaTorIHoe KOJII4T{ecTBO IIpOMeXyTOtIHbIx onepallIlfi' npu CIIHTe3e

rleneBoro rpoAyKTa r4 efo He6onbrxlle o65eMbl, KaK IInaHI{pyeTcs' peMtI3OBbIBaTb AaHry'IO

TexHoJroruro B [poMbrrrrJreHHoM Macrrrra6e, Hanpl{Mep IIpI4 BblnycKe 6onee 20-50rcr npoAyKTa B

MecflII?



O4uaro, Bhrrrrelepeqr{cJreHHbre 3aMeqaHnf He cHr4xaror cyrqecrBeHHyro 3Har{r{Mocrb

pe3yJrbraroB pr BbrBoAoB Ar4ccepraquousofi pa6orrr, Koropzur o6raAaer 3Haqr,rreJrbuoft Hosu:Hoft

n opfirr.rHaJrbHocrbro, u ]rMeer 3aAeJr An;r AanbHeftlrux vccneAosaHr.rft.

,{uccepraqr4oHHoe raccJreAoBaHr4e Beroeofi f .C. rBr.serc.f, rly6oxuu Haf{HbrM

r.rccJreAoBaHr.reM rro arrya-nrnoft 3aAaqe [pplMeHeHr4s caMopacnpocTpaHsroueroct

BblcoKoreMrreparypHoro cr.rHTe3a AJrr rronf{eHr,rr Hr{Tpr4AHo-xap6u4Hsix HaHonopouKoBbrx

KoMrIo3IiIII{ft Si3N4-SiC, AIN-SiC z TiN-SiC c ucnoJrb3oBaHr4eM a3lr4a Harpvrs., oJreMeHrHbx

ropolnKoB (Si, Al, Ti, C) kr aKTkrBvrpyroqux Ao6aeor - ranor{AHrrx conefi (NIH4)2SiF6 , Na2SiF6.

(NH4)2TiF6, AIF: er NH+F, Koropble He I{crroJrb3oBaJrurcb paHee. Bce qenu u 3araqv4

[ocraBJreHHbre B nacrosrqefi pa6ore, Berosoft f.C. 6rrnu ycrrerlrHo BbrnoJrHeHbr.

.{uccepraqur yAoBJrerBop{er rpe6onanusM n. 9 lloroxeHr{fl o npr4cyxAeHrzr,r f{eHbrx

creneueft K KaHAr{AarcKprM A}rcceprarlr,rflM. Anrop Ar{cceprarlrzn, Eerona f.C., 3acnyxr4Baer

[pllcyx{AeHux yrenoft crerreHr.r :rrall'pll*rp:ara rexHrirqecKr4x HayK no cnerlr4anbHocrrr 1.3.17 -
<Xrarrlraqecxan $uzuxa, ropeHr4e I,I B3pbrB, Snsura gKcrpeManbHbrx cocrosHufi BerqecrBa).

-:\-

Coznaceu Ha awuoqeHue 6 ammecmat4uoHHoe deno u danaueitu.ryn o6pa6omrcy Moux
nepcoHalrbHam dauuam, ueo1xoduuutx dnn npoqedypur 3au4umbt duccepmaquu Eenoeoil f.C.
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