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HafrHoro pyKoBoAr{TeJIt Ha corlcKareJlt yqeuoft crerleH}r KaHAuAara rexHlrqecKr4x HayK
AJC-KAMAnZ Mapnaua @apxana Cau$a Xaccana

BbIIroJIHI4BIuero AHccepraIIHoHHyro pa6ory <@oprr,rlrpoBaHr.re 3oJrb-reJrb MeroAoM
BEIcoKoKpeMHe3eMI{crbrx rvrraruexei c HauoqacrltqaMv. :oae$v ]I ee oKclrAa AJL co3,qtuln
HaHocrpyKrypllpoBaHHblx tIJIeHoo uo cneqlr€rJrbHocrz 05.16.08 - Hanorexnonornn lr

HauoMareplraJrrr (rexru,rvecrue nayxlr).

A.nr-Karrazurlr Mapaax (Dapxan caus Xaccan ororrrrlrJr Marr4crparypy yqpe)KAegr{,
o6pasoBa$vlfl' ((EenopyccKufi rocyAapcrBeHHbrfi yHr.rBepcr4Ter un6opnr aruKu
paAlrogJreKTpoHrrKr,r)) s 2017 roAy rro crreqtlarbuocru <<Hanorexnonorrara v
HauoMarepr,r{rnu>>, y 2020 roAy oKouqlJr acnrirpaxTypy }r.rpe}r(Aenn, o6paronannr
<fouenrcxzfi rocyAapcrBeHnrrfi rexnn.recxufi yurrepclrrer lrMeHE rl.o.cyxoro>> uo
cllequafiLHocrr,t 05. I 6.09 - <MarepuaroBeAeHr{e> c flplrcBoeHr,reu xaanr{uxaquz
<<I4ccre.uonarertr>>. 3a Bce BpeMr o6yvennx Anr-Kanranu M.o.c.x. 3apeKoMeHAoB€ur
ce6r ycfi4.runrrv, qeneycrpeMJreHHErM cryAeHToM r4 cor4cKareJreM, cnoco6nuu
cElMocrotreJlbHo peularb nocrElBJIeHHhIe 3aAaq[. Ilpoxrun nacrofrqlsocrr 14 xeJrag[e
rrpo BoAJ.Irb HayrrHbre r.rccJreA oBailVrfl*

Amyan6Hocrb TeMbr Ar4cceprarlrroHHofi pa6orrr Am-Kalaanru M.O.C.X.
o6yclourena reM, qro HarrpaBJIeHa Ha perueH[e 3aAaqrl cvlTega
HaHocrpyKTypI,IpoBaHHbIx uraruexefi 3aAarruoro cocraBa c rrcrroJrb3oBaglreM 3onb-reJrb
MeroAa. ,{axnufi naerotr s [ocJreAH]re loAbr aKTTTBHO llpnMeHrer cu Nr'- [onrreHurr
HarroMarep[aJroB ]r [Meer cJreAyroulr{e qpevMyrrlecrBa: [pocrora ]rc[onb3yeMoro
o6opy4oraruax, gKoHoMllqHocrr, gKoJlor[quoctr, ru6xocr6 TexuoJloruu, rIpaKT[qecKI,I
rroJrHoe orcyrcrB[e BpeAHOTO rOSgetcrnux Ha qeJroBeKa ]r oKpyxarcuryro cpe4y. B
qacrHocrr{ corrcKareJreM noryqeHBr Mr,rrueHu cocraBa Sio2 : Cu, Sio2 : cUo, Sioz : cUzo
c ucloJrb3oBaHr4eM 3OJrB-reJrb rexHoJrorur.r AJrx (f opnrnporaHr{.fi HaHocryKTypapoBaHHErx
nJIeHoK rIepcleKTI4BHbIX AJI.[ IIpl4MeHeHufl, B onTo-, MI4Kpo- I{
IIOCKOJIbKy KJIaCTepbI Ha ocHoBe cuo u Cuo rro3BoJr.rrroT
ruupunoi :anpe[1euuofi soHrr. co[crareJreM 6rrra noAroroBrreHa ceprx o6paoqor

cSopvrzpoBaHbr ToHKLIe HaHocrpyKTypHpoBaHHbre rrJreHKr4 c
MeTOAOB LIOHHO-nyqeBoro pacIIhIJIeHVrfl, U r{MrryJrbcHofo n€BepHoro

llcnapeHl{t' Hccle4oranrr crpyKTypHhle, oflrrrqecKlre r.r eaerrpo(puorirrecKrre csoftcrBa
uuurenefi u [oJryqeHHbrx rureHoK. PeoymraTbr A[cceprarllrr4 Anr-Kanraan M.@.c.x,
cBIIAereJIbcrByIor o roM' qro rIoJI) I€HHEI€ BbIcoKoIgeMHe3eMr.IcrhIe IJI9HKLI
AO[]rpoBaHHEre MeAbro I{ ee oKcr4A€rMlI r,rMeror [epc[eKT[Bbr Anr [paKTr4rrecKoro
IICIIOJTE3oBaHI'T, orueqaro raKxe, qro TexHoJIOrUrI rIOJI)rrIeHr4, uuruenei
TexHororruecKl{ [pOCTa I{ rIO3BOJIter flOqrrlarb BhIcoKoxpeMHe3eMItCTEIe Mr4rrreHr{, He

KBaHTOBOfi gJreKTpOHHKe,

yrpaBJrflTb OrruqecKofi

MI{IXEHCfi H

I4C[OJIb3OBAHLIEM



ToJIbKo coAepxalque MeAb I'I ee oKcI'IAbI' Ho I{ nernpoBaHHble ApyfI{MIr IIoHaMIl
flepexoAHhrx MeraJrJroB.

ocrrornue pesyJrErarrr Ar.rcceprarlr{}r Anr-Ka.rraanv M.o.c.x. orry6ruxoBaHhr B 29
HarlHbrx pa6orax, coorBercrB)irouu,rx II. 18 llonoxenlif, o [p]rcyxAeHr,r]r yrreHhrx
cteuenefi u IlprrcBoeHuu yqeHhrx ssanui4 n Pecny6nzre Eerapycr, BKIrroqEUr 9 cmrefi s
perleH3r,rpyeMErx Ha)^rHhrx xypHaJr{tx B coaBmpcrBe, 17 crareil n c60pnurax
MarepnaJroB xouQepenqni lr ceMr,rHapoB, 3 regucon AoKrra,qoB.

Karc uayruufi pyKoBoAr{reJrbxapaKTepr{3yro AI,ICCepTaHTa OIIEHb

r.rso6perarenrHoro, TpyAocnoco6nonr a pa6ore ra 3€MgTepecoBargHoro B peynbrare
caMocrorreJlbHoto uccJleAoBaHr4g, cnoco6noro c€tMocro{TeJIbHO 4pOBOAI4Tb
SKcuepI'IMeHTaJIbHEre llccJreAoaanlrr. Hecuotpr Ha cJroxHoctr o6ter<ros nccrre1oBarrv;^,
cMor rIpoBecTI,I ClICTeMaTUqecKI4e r{ccJreAoBaHur r{ rroJrrr}rrb AocToBepHEre p$yJrbTaTbr,
llpu groM xoqy orMerr,rrb, rrro Anr-KaM€urrd MapeaH
B hrc o K o K Barrr4 0 r{ rI Hp oB aH HhrM SKCrrepHMeHTaTOPOM,

@.C.X., flBJrflflcb

3aHLrMaIOUr.IMCfl
(pyngarr,renm.nrHbrMr,r u npr.rKraAuhrMr,r rrccJreAoB auyraMvr, c,rpeMr{Tcr BHeAp}rrb cBo14
pa6our B xz3HE - r,rMeer arru.o6 flcrroJrb3oB€ur]rfi pe3yJrbraroB Ar.rccepraqr4r.r.

cguraro, rrro Ar,rccepraqr.rs Anr-KaMarlr Mapaana (Dapxana cau$a Xaccana
yAoBJrerBoprer BceM raaluQnxaquoHnhrM rpe6onannru BAK pE, [peAsrBJrreMErM K
KaHAr,rAarcKr.rM Ar.rcceprarlmM, a caM coucrtarenr 3acJryx[Baer rrpllcyxAeH]rr yrenoft
crerIeHI'I KaHAI,IAara rexHvqecKl4x HayK IIo cueq]rEurbHocrt4 05.16.08 - Flanotexnonorzu
I,r HaHoMareprlanrrr (rexnr.ruecxlre nayrcr) 3a rroJrJ reHlre cJre,efroqnx HoBhrx HayqHo
o6ocxosaHxnx pe3yJrbraror: l) paepa6orr(y 3oJrb-reJrb MeroAlrxlr ([opuzporanur
KoMIIo3I'IIII{oHHrIX Mr4rgoloporuKoB cocrasa SiOz : CuO u SiO2 : Cuo, coAepxarq}rx
Me .qbBa roMHoMorgo rueHr4 l rS i :Cu= l : 0 , 05 ; l : 0 , 1 ;  l : 0 , 154o1 : l an r ro r r y r r eu f i ,
ra6lervrponaunrrx uraruenei, [cloJlb3yeMbrx AJrr BhrcoKogHepr€TnqecKorlo BaK)rJ[vrgoro
pac[brJreHr,rr; 2) parpa60rxy MeroAr,rKr,r, flo3BonrKrrqyrc roMoreHHo paclpeAeJrrrb
BerrlecrBa-Aorr€rHrbr B crpyKrype sio2-varpulu; 3) ycranosreHHuft MexaHu3M
paclpeAeJreHr,ur MeArr !r ee oKcr4Aa B crpyKType Qopurpyeuux rceporeaei, vro
[o3BoJrr.rJro paspa6omrr pex[MEr yrrpaBneHzr KoHrleHTpaqneft snoAEil{oft MeAr,r IIo
o6reuy rceporenrnoft 3aroroBKrr; 4) onpe4eneuue crpyKTypHrrx csoficrB ToHKr{x
IUIeHoK (ronrqunofi - 100 nna), cQoprrlnponanHbrx troHHo-JryqeBBrM pacrrhureHr4eM r4
I4MrrynbcHoro na3epHofo nc apellua rr,rr,rruenef Ha ocHoBe M[4pO[OpOrrrKOB
rurporeHHoro \peMHe3eMa, coAepxarr{,x MeAb }r ee oKcllA; 5) ycranoanenne cH )Keif'iu'.
AltgreKTpr{qecroft uponnqaeMocrn rrJrenox SiOz: CuO B [HTepB re qacror l0 rfq _ I
Mfi1, a tarxe o6ocnoBaHHbIM BbIBoAoM, ocHoBaHHhIM Ha analr43e o[TI.rtIecKI,Ix
lapaMerpoB florytraeMErx nJreHoK, o roM, rrro a wHepruofi cpeAe B [JreHKe $opr,,rupyercr
6onruras KoHrIeHTparIr{x rno6yrxpnoro cuo cq$epougaarnoft Qopuu; 6)
paepa6orannyrc IIo pe3yJrbraraM BhrrroJrHeHr,rr orrrr4qecKoro, crpyKTypHoro r,r Macc-



c[eKTpoMeTpruecKoro aHEUrr,I3a MoAeJIb pacnpeAeJreHllf, I,IOHOB MeAI,I B

pacnpeAeJreHafl MeAH B crpyKType nJreHKr,r

TpexMepnyro xHMtrrrecKyro

u o6snculrrb [oflBJreHr{e s Hefi

BElcoKoKpeMuegeuncroft Marpuqe r.r cQoprrrnposannofi ruerrKe rBepAorcnbubrx
o6pasqon, no3BoJruBrryro uocrporrrb

sQ0erta, cBflsaHHoro c HaHoqacrr{rlaMu Cuo cQepn recKofi Qopurr.

HayrHsrfi pyroBoAlrreJrb,
rpopeKrop no HafrHofi pa6ore yqpexAenun
o6paso Banrzlr. (f oMenrcxrafi rocyAapcrBeHnbrfi
TexHrdrrecrufi yHr{BepcuTer r{MeHu fI. O. Cyxo
AOKTop TexHr,rqecKr{x HayK, AoIIeHT

rororpa0nro
nJra[]MoHHoro

Eofiro Anapefi Au4peeBr{q


