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Ha ocHoBe oKcHAa III'IHKa), [peAcTaBJreHHOfi sa coprcKaHne yveHofi crefleHn
AoKTopa QrasuKo-MareMarprqecKr4x HavK

ro c[eqHaJlbHo crvl 05. 1 6.08 - HauoTexHoJrorl.tu H HaHoMarepr4€urbr
(rra arep[€rrrbr Anfl oJr e KTp oH 14 Kr4 ra S oron urc n)

Teuarura Al'Iccepralll4oHsofi pa6orsr Vy6eHKo EereHus Eopuco Bvrqa
oTHocl4Tcfl K o6lactu HaHorexuolorzfi H HaHoMarepa€rrroB: r43r{eHr4ro SzsHxo-TexHoJIOfI4qecKI4X IpI'IHIII4IOB nonyqeHufl. vI. r4c[oJrb3oBaHr4f, HaHoKOMrro3I4THbIX
MaTepI'I€lJIoB Anfl 3JIeKTpOHI4KI'I kr SoroHnrcu. OcHosHofi r4ccJreAyervrufi B
[peAcrasrenHofi pa6ore MaTepI4€uI oKcrrA rIr4HKa, coqeTaHge r(oroporo c
ApyrI4MI4 nOJIynpoBoAHHKaMI4 rIO3BOJrf,er yJryqur,rrb efo csoficrsa u paclx HpHTb
o6lactl4 npI'IMeHeHHt. K nuna orHoc.f,Tcs: co3AaHue QoroKara.Jrprrr4qecKktx c'creM
Infl o6essapa)Kl,rBaHnfl, vI orrr4crKu BoAHIIX cpeA, rronyr{eHl4e agrn6ar(Tepu€ubHbrx
norprtrufi, co3AaHI{e cl4creM Qororca raJrtTvrrrecKoro cr4Hre3a BoAopoAHoro
TOIJIHBa' H3foroBiIeHHe TepMosiIeKTpI'IqecKHX upeo6pasoBaTenefi 3Heprur H H
Soronorbral4rrecKl4x sJIeMeHToB, $opuupoBaHr4e KoMrroHeHroB ycrpoficrn
HaKorIJIeHHfl vI xpaHeHHt 3HeprHI4. lloerouy IIeJIb pa6oru, cocroflrrlaf, B
ycTaHoBJIeHHI4 3aKoHouepuoctefi u Qzezro-TexHoJlorr,rqecKr4x npr4Hrlkt rroB
SopvrupoBaH'tr xhna,'recK'M rl{rpoTepM€r.JrbHbrM H gxer{Tpox'MHrre'KHM
ocaxIeHLIeM, 3oJIb-reJIb MeroAoM u tIHpoJII4TI4rIecKr4M pasnoxeHgeM
HaHoKoMrIo3I4THbIX Marepa€uroB n $opue ToHKI4x TIJIeHoK H o6reuHbrx crpyKTyp,
BKiIIOqarcqI4X OKCHI IIrIHKa B KaqecrBe ocHoBHOr.O KOMnoHeHTa, A TarcKe
Mer€UIJIbI' Apyrl'{e nony[poBoAHlaKoBble coeAkIH eHvrfl, ycraHoBJreHr4e HX
crpyKTypHbIX' o[TI4rrecKHX' sneKTpo$nszuecKl4x a SoroKaT€ururr4qecKzx cnoficre
\Irfl co3AaHnr SoroqyBcTBHTeJrbHbrX, cBeron3ryrraloulr4x u Soro KaraJrurgrrecKr4x
uorprtrufi c ynyqrueHHblMla napaMerpaMl,I, sBJrrercfl gHa.rgrvrofi AIrfl perxeH's
aKTy€UbHbrx npo6reir,r onrosneKTpoHvrKvr) $oronoJrbrar4Kr4, gKoJrorHH H
sHepreTuKr.

' B pa6ore roryrreHbl cneAyrouae o6talarorrlue uayuuofr HoszgHofi
pe3ynbrarbl. YcrauoBJIeHbI 3aKoHoMepHocrvr u MexaHr,r3Mbr loryrre HLrfl noxpurufr
u3 HeJlerupoBaHHofo v JlelupoBaHHoro oKcu.qa rIr4HKa xHMHqecKr.IM
fHApOrepMaJIbHbIM MeroAoM Ha rroBepxHocrH rroAnoxeK kr3
MOHOKpIICTEUIII4TIeCKO|O KpeMHUf, U OKCr4Ia KpeMHHf, C HCrroJrb3oBaHr4eM
3apoAbIIrIeBbIX CJIOOB oKCI4Aa IILTHKa, sneKTpOnpoBoAHOCTb H CrreKTpalrsufi
cOcTaB JIIoMLIHOOIIOHIII4I4 KoTopbIX KoHTpoJlr4pyroTcfl KoHrleHrpaqzefi
Jlerl4pytoqefi npHMec u. Y craHoBJIeHbI 3aKoHoMepHocrr,r 14 MexaHr.r3Mbr 11onyqe Hr4fl



3neKTpoxI4MI4trecKI{M MeroAoM rIoKpbITI,Ifi vr3 HaHoKoMrIo3HTHbrx Marepg[uroB Ha
ocHoBe oKcI4Aa III4HKa I{ oKcH,4oB rlepexolHbrx MeraJrJroB, o6JralarcULrx BbrcoKofi
yAenbHofi [noula.{blo rloBepxHocrl4. Pa:pa6oraHbr HoBbre cnoco6br nonyqe Hkrfl,
HaHOKOMTIO3HTHbIX Marepl{€uloB Ha OCHOBe OKCr4Ia rIr4HKa H avropsuono yfnepoAa
3OJIb-feJIb MeroAoM H Ha ocHoBe oKCr4Aa rIr4HKa, cynrsu4a rIr4HKa H
rpa0uronoAo6Horo Hprrpnfta yrnepoAa rrr4ponr4Tgr{ecKr4M MeronoM kr
IIpeAnoxeHbI Suszxo-xHMarrecKue MexaHH3Mbr HX o6paso BaHvrfl,. YcragoBJreHbr
MexaHI43MbI QoronroMI4HecIIeHIII{v, orBerra}oque 3a [poqBn eH'fl,
yJlbrpa0noneroBoro I43nyrreHkrfl B rloJlyr{eHHbrx 3oJrb-reJrb MeroAoM r{ppcr€urJrgTax
oKcHAa UI4HKa H IIrHpOKOrroJIocHofo I43nyqeH4fl <<6eloro>> qBera c pa3nHrlrrofi
uBeroBofi revrneparypofi B HaHoKoMrIo3Hrax Ha ocHoBe oKcHAa ur4HKa, cynbquaa
uI4HKa H rpaSuronoAo6Horo Hkrrpu1a yrnepoAa. VcragoBJreHbr Qnsaro-
TexHoJIorI4rrecKI4e rlapaMerpbl [Ipouecca $opMHpoBaHHfl pxla HaHoKoMrro3grHbrx
Marepl4arloB (orcr'r4 rluuxa/oKcnA MeAI4, or{craA \uuxa/avropSnufi yrnepoA v
oKcLIA qzura/cynr0u4 ryuurcalrpaSzrono4o6urrfi Hr4rpr4A yrnepoAa),
o6laAaroqux rroBbrrxeuuofi Qororcaranurvr.recxofivr asru6aKrepu€LrrtHofi
AKTI,IBHOCTbIO.

llpaxrraqecKa-f, 3HarrI4Mocrb pa6oru onpeAenflercs r,rcrroJrb3oBaHr4eM
[onyqeHHblx HoBbIX Hayr{HbIX sHaHufi o [poqeccax xr4Mzr{ecKoro
fI4ApOTepM€LIIbHOfO, SneKTpoxHMI.IqecKOfo, 3OJIb-tenb u IIHponHTLrqecKofo

SopuupoBaHl4q HaHoKoMrIo3I,ITHbIX Marepr{€uroB Ha ocHoBe or{cr4Aa rlr4 HKa rilfl,
co3AaHHt Sorouj'BcTBHTeJIbHbIX, cBerol43nyqarcxlr4x H $oroxa raJrHTvtr{ecKHX
rroKpbrr uit c ynyqueHHbrM Lr ilapaMerpaMpr.

Peaymrarbr rr4cceprar\r4v AocraTor{Ho rroJrHo rrpelcTaBJreHbr B HayqHo-

B BbrcoKopefiruHroBbrxTexHr4rrecxofi nr{Teparype kr ony6nraKoBaHbr
peIIeH3HpyeMbIX )KypHarlax 14 fJIaBax MoHofp a$uu. Anrope$epar osopvureH
aKKyparHo rI B coorBercrBkrv c AeficrnyrcrrlHMra rpe6oBaHHf,Mtt BAK.

B IIeJIOM MoxHo Aarb noJloxkITenbHyro orleHr(y rpeAcrasreHHofi
AHcceprarluoHnoft pa6ore. Tevr He MeHee, Hy)KHO OTMerHTb, rrro B aBTopesepare
He [pI4BeAeHri [o,{po6nlre 

-cseAeHzs 
o Quer,rxo-xrarraz.recxzx oco6euHocrsx

lpoqecca o6pasoBaHl4t HaHoKoMIIo3I,ITHIIX MaTepHaJroB Ha ocHoBe oKcLrAa rIHHKa,
cynr0z4a IIHHKa H rpaSzrouoAo6Horo HHTpr4ra yrnepoAa rHpongrgrrecKgM
MeroAoM. Taxxe B aBropesepare He rpprBeAeHa KoHcrpyKrIHq

SorovyBcrBHTeJIbHbIX crpyKTyp Ha ocHoBe nerr4poBaHHbrx rrJreHoK oKcHAa qr4HKa.

,{aunue 3aMerraHr4fl, He cHl4xaror o6rqyro noJroxurenbHyro orleHxy pa6oru.
Taruu o6pasoM, AI4ccepraIII4oHHafl pa6ora gy6enrco Esre HHfl Eopuco Bvrq,a

<(DopvrapoBaHHe vr ceoficrBa HaHoKoMrIo3HTHbrx Marepr{€uroB Ha ocHoBe oKcr4Aa
UI'IHKaD gBJltercfl caMocrof,TeJlbHo BbrrroJrHeugofi 3aBepruesuofi HayrrHo-
rnzurz0l4KallHosuofi pa6orofi, cogepxaqefi Hoerre pe3yJrbrarbr, BHocflrrlge BKnaA



vwvrLJ ,r\rrur.rv r rryrrv.crvsl:lylz t My y LreHoH cTefJgHI4

MareMarHrrecKr4x Hayr( IIo cnerlr4€urbHocrH 05. 1 6.0g
H aHoMarepr.t anbr (vr arep uarrbr Anfl 3n e KTp oH H KH ra Q oro n v xu ) .

B peIueHI'Ie upo6leMhl, LIMeIorIefi saxHoe HayrrHoe 14 rlpaKTprr{ecKoe 3HaqeH vre p1rfl,
p€l3BI{THf, HanpaBJIeHHf, noryrreHHfl, H 14 crroJrb3oBaHHs HaHOKOMnO3r4THbrX
MarepI4€UIOB Ha ocHoBe oKcI4Aa IIHHKa B ycrpoficrBax orrrosJrerffpoH vrKH,
$oronoJIbraLIKLI H QotorcaTaJrHTvHecKHX cucreMax. pa6oru BbrrroJrHeHa Ha
BbIcoKoM ypoBHe H coorBercrByer rpe6onaHuflM BAK, npeAbsBirqeMbrM K
AoKTopcKI{M Arlccepralluf,M ) a ee aBTop Vy6enrco EereHr,rfi EopracoBgrr
3acJry)KuBaeT rrpprcBo eHvrfl, eMy yuenofi [eHr4 AoKropa Qasuxo-

HaHorexHoJrorur4 H

BupDKaro cBoe coruIacl4e Ha pa3MerrleHue AaHHoro or3brBa B uo6alrHofi
cerl4 Ha cafire yqpexA e:aufl, o6pa^:o BaHHfl, <Benopyccxufi rocyAapcrBeHHufi
yH r.r B e p c 14 Te T U n Q Op vr aruKkr vr p a$uo 3 Jr e KTp o H H K r.r ) .
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