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Ha aBropeQepar A'cceprarlr{H Anr - Karrranr,r MapnaH OapxaH CauQ XaccaHa

( o opMr4p oBAHtrE 3 O Jrb-rEJIb MET OAOM BbIC OKO KPEMHE3EMTICTbIX

MIIIIIEHEfr C HAHOTIACTI'IIIAMII MEAII II EE OKCI{A A [JIfl CO3AAH.Wfl'

IIAHOCTpyKTypupOBAHHbIX IIJIEHOKD, rIpeAcraBJIeHHofi Ha col4cKaHue y'renofi

cre[eHr4 KaHAvl$ara TexHr{rrecKHx HayK rIO CneqHuIJIbHOCUn 05.16.08

HaHorexHoJlorvu 14 HaHoMarepu€rnbl

AnryaJrbHocrb TeMarHKIr

Mapnan OaPxan CauQ Xaccaua

AlrcceprallzoHHoro LIccJIeAoBaHIitfl Anr

3aKrloq aercfl' c oAnofi cropoHbl' B

Kanaanpt

paspa6orKe

MeTOAOB n cnoco6os Qoprrauporanua HaHOCTpyICTpUpOBaHHEIX KOMIIO3I',IIII{OIIHbIX

uorprrurfi c sbrcorofi crerreHbro oAHopoAHocrI{ Ilx crpylcrypbl u cnofictn, a' c Apyrofi

cTopoHbr, n parpa6orre HoBbIX MaTep[aJIoB U TexHoJIort4I'I IIOJITIeHU'

HaHocTpyKTyp}IpoBaHHbIxnorprrrufi,peaJl[3yloq}IxMexaH}I3MEIIIJI&tMoHHoroI{
gKClrToH-rUIa3MoIIHoro [oflIoIIIeHurI AtDKe np14 ne6onrurrx TS1UII{H3;( cJIOeB' ll1to

nO3BO[teT cO3AaBaTb oIITnrIeCKIte cUcTeMbI AJII OIITOoJISICTPOnnOft teXnuXu (4uCnleea'

o[TurrecK[x ycrpoficrn o6pa6oxn ]I xpaHeHl{t uni[opnaaqran u r' A.), a TarKXe B

npor.r3BOACTBe coJrHeqHErx gJreMeHTOB. flpuueuenne no4prrruft c)ruIecTBeHHO yJITIIUaeT

napaMeTpblnxapaKTepucruruparpa6atuBaeMblxus4eluft,ycrpofictnuaffIapaTypbl.

B nayvnonr n.lane u pa6ore [oJD IeHbI HoBbIe pe3yJlbrarhl:

- ycTaHoBJreHo, sTo c pocToM KOHIIeHTpaIII{I{ OKCI{Aa MeA}I B COCTaBe rceporenei u r

upoqecce ux rcpuoo6pa6orxn Ha Bo3Ayxe no 800 oc ua6lro4aerct yMellbrueHne

yAerrnofi rroBepxEocTlr o6paryrour.rxcr rceporelefi c 149 ,UO ll9 uztr' a flplr

BOcCTaHOBrreHErir oKcI,IAa MeAn B arr,aoCr[epe BOAopoAar rrpu [OJryqeHur rCeporeleil

cOcTaBa SiOz : CUo, na6rnOAaetcs )A{eHbIIIeHI{e yAelrnoft [oBepxHOCTlI rtrUxpOcQep c

155 Ao 129 vzlr, vro yK{t3brBaeT na QopuuponaHue oTAeJIbHbD( tIacTI{q r,'re4u (Cuo) n

oTJrr{que oT oKclrAa MeAn (cuo), paclpeAeJIeHHOrO IIO IIOBepXHocTII IIop Kceponent;

- paepa6omna MeroAEKa cr,rHTe3a 3oJrb-reJlb MeroAoM ug Sioz (aspocul) n cu(NOl),

rro3BoJrrrorqarr rlopunponatr npu 800-900 oc errcoxorqpeMHe3eM[cTble KoM[o3ItTbI

SiOz : CuO (na noo4ge) n SiOz : Cuo (n cpeAe BoAopona) c yrpaBrlteMblM

coorgorueHlrerra Si : cu or I : 0,10 AO I : 0,50, cocrorqne ns 2[--{10 nu uo6yn

auopsnoro Sioz c atouarr,u MeAlr Ha r4x IIoBepxHocTlI B COCTaBe cUo U cUo, 6laro4apr

pacflpeAeJreHr.rro oKclrAa MeAr,r Ha rroBepxHocTl,l rno6yn KpeMHe3eMa, qto o6ecne'IuSaeT

co3AaHlre ra6nernpoaanHbrx MlrIIIeHefi ALt IOHHOnO pacnEuleHfifi u Lr\$IynEcHoro

Jra:lepHoro llc[apeHwl;

- rloKa3axo, qro npu nucoxoft KoHqeHTPaqun Cuo B TIJIeHKe Qopultpylorcr

r,t3oJrr4poBaHHbre HaHoqacT[qbr MeAr,r c<lepr,rvecxoi (popr"rrt, o qeM cBI{AeTenbcTByeT

yBenllqeglte onrr'Flecxofi 1IIupl'IHbl saupelqennoi 3oHEI c 2'5 Ao 3'3 gB'

loATBep)r(AaeMble IIotBJIeH[eM B C11eICrpe [poIrycKaHI'It UO1OC6I IIODIOIqSHII1 g O6lacg

5gH50 HM, yK€r3brBaroul[M Ha soQerr noBepxHocTHoro nJIatMoHHOFo pBoHaIICa.



BnpaKT[qecKoM[J IaHe3Hat I I , IMocTbpe3yJ IbTaToBA} IccepTaqf ioHHoro

I4ccJIeAoBaHI,I'3aKJIIoqaeTc'BucIIoJIb3oBaHItl]TeopeT}rtlecKnxI,lgKc[epI4MeHTaJIbHbtx

3aKOHOMepHocTe[ B MnKpo- r,r HaHoeJIeKTpOH]rKe IIpII pa3pa6oT(e TexHoJIOrUfi

LBrOTOBJreHlrr IIepcIIeKT]rBHOfO KJracca QynxquonanurHx ToHKID( IIJIeHOK KaK

3auII4THOrO Ha3HaqeHnx, a TaI(Xe B KarIecTBe erf{exmaurrx ceHcopoB I{HTeIICI',IBHOCTII

coJlHeqHoro I,I3nYrreHvfl,. Ha 6age aupo6uponauHofi TexHoJrorutr noJIrIeHVfl,

BbrcoKoKpeMHe3eMlrcTbrx uuurenefi paspa6orana TexHI'IqecKa' AOKyMeIrTauut Ha

la6oparopnrrft rexnonorn'recrufi npoqecc [p[roToBJIeH]It MI{IqpOnopoIuKa'

ner}rpoBaHHoro UOHaMr,r [epexoAHED( MeTaJIJIOB, nOJI)FIeHBI ta6lernponannrre uuuenefi

AJrr r{ogHoro pacnbrnegr{r AnaMerpoM ot l0,qo 80 r',rr"r u rolqllrofi ot 3 Ao l0 u1r,

paepa6orana ycTaHoBKa r{ pex}rMbl BOCCTaHOBJIeHUJI OKCI{AOB MeTaJIJIOB [O

MerarrJrlrqecKoro cocrorHl,It B [oroKe BoAopoAa B TeMneparypuoM ]IHTepBaJIe ot 300 ao

800.c. Peeynrraru AllccePraql{oHnofi pa60tu BHeApeHbI o yve6nufi upouecc ITTY

uuenu II.O.Cyxoro, ITY nrr,rerrn (D.croplIHBI, EfyI4P r peKoMeHAoBaHhI ArIt

[c[oJrb3oB{tHnr ooo <3neprorrrauruHocTPol,ITenBHoe KoHCTpyICTOpCKOe 6rcpo>>

(Mocrna).
Peaynrrarbl I'IccneAoBaHV fi Alr Kauanu MapnaH Oapxan cauQ XaccaHa

AOCTaTOqHO noJIHO o[y6JIHKoBaHbI B peIIeH3LIpyeMbIx HayqHo-TexHLIqecKI'Ix

H3AaHI4gX, [peAcTaBJIeHbI

TaKXe rIoATBepxAaeT

HCCJreAoBaHHfi.

Ha KoH$epeHIIHflx, B TOM tIHcJIe, MeXAyHapoAHbIx, IITO

K saNderraHr4rM MoxHo orHecrlr orcycrBr{e cpaBHHTeJIbHoro aHaJIV3a pagpadoraH-

BocTpe6onaHsocrb H aKTya"JIbHocTb IIpoBeAeHHbIX

ilseecrHbrx aH€uroroB. B ro xe BpeMfl 3aMeqaHHe He gBJltercfl

He BJrlrfler Ha o6ulee 6raronpprrrHoe BnerIarJIeHI,Ie or pa6orbl.

Ha ocHoBaHLIHBbrrueH3JroxeHHoro c freroM r(prdrepr{eB aKTyturbHocrH' HayrrHofi

HoB't3Hbr, uparru.recxofi 3Haqr,rMocrr,r pe3yJlbraroB, crerleHu rx anpo6upoBaHllocrl{ I{

oUy6luxOrauHOcTI,I CqI,ITaIo, qTo AlICcepTaqI'IoHHSt pa6ora (OOPMI'IPOBAIII{E 3OJIb-IEJII

METOAOM B6ICOKOKPEMHE3EMIICT6IX M14SIEHER C HAHOTIACTI{qAMI{ MEAI'I I'I EE OKCI'IIA

A[' CO3AAHnS HAHOCTpyKTypT{FoBAHHbrx IUIEHOK), yAoBlerBopter rpe6oaannru BAK

Pecny6nuxu Eeaapycr, flpeAbf,BJIteMEIM K KaHAlIrarcKHM Al{ccepraqu'IM' a ee aBTop -

- Anr - Kaualu Mapnan @apxan cau{ Xaccan 3acJlyxnBaer IIPuCyxAeIIWI euy yreuoft

cTerreHr,r KarrAr{AaTa TexHgrrecKr,rx HayK 11O C[eqlaJIbHocTI'I 05.16.08 - Hanotexnonornn

I4 HaHOMaTeplIaJIbI.
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