
O T 3 h I B
o0zqu€urbHoro onloHeHTa Ha AvrceepraquoHHyro pa6ory

OAM B an Tynr <<@opnu4poBaHne, oJreKTponpo BoA.rrq ue u 3apsAoBbre cnofi crna
nldHo x HaHo crpyKTypl{po B aHHoro rp aQ HTo rroA o 6no ro Hr,rrpr.rA a yrnep oA a>,

npeAcraBJreHHyro Ha coucKaHue yuenofi crereHu KaHA:ap:ara Sraswro-
MareMarI,IqecKHX HayK rlo cnequ€LllbHocrllr 05.16.08 - HaHorexHoJr orr4kr vr

HaHoMarepn €uIbI (vrarep kralrbr Anfl gJr e KTpoHrrKra u S oronuxu)

1. CoorsercrBl{e Ancceprallurl c[eq[aJrbHocru tr oTpacJrr{ HayKr{, 11o
KOTOpbTM oHa rrpeAcTaBJreHa K 3arrIHTe

[zccepralll{oHmafl, pa6ora <OoprranpoBaHze, oJreKTponpoBoAf,rrl4e u'3apflAoBbre
cnoficrsa nldsor HaHocrpyKrypupoBaHHoro rpaQuronoAo6Horo Hkrrpu;1a
yrnepoAD), rIoAroroBJIeHa v [peAcraBJIeHa K 3arrlr{Te rpDr(AaHr4HoM Breruaua,
o6yuauueMc.f, B acnupalType EelopyccKoro rocyAapcrBeHHoro yHriBepcr4Tera
un0opvrarvKvl v paAVogneKTpoHI{KLI. [racceprarlkrr [ocBrrrleHa 14 ccneAoBaHgro
3aKoHoMepHocrefi QopnaupoBaHux, oco6eHHocrsM crpyKTypbr, 3JreKrporrpoBoAflrrlgM
kr 3aptIoBbIM csofictBaM HaHocrpyKTypI4poBaHHbIX rrJreHoK AByMepHoro
ronynpoBoAHHKa - rpa$utouoAo6norb Hr4rpu1a yrJrepoAa (g-C:N+). Brr6pasgrrfi
o6rerr uccneAoBaHl4t, a raK)Ke rlpeAMer Ia Mero.{bl rrccneAoBa Hufl. coorBercrBylor
crellI4€trbHocrll 05.16.08 - HaHorexHoJlorul4 vI HaHoMarepaanhr (rraarepu€rJrbr ;.nfl
sneKrpoHI{KH 14 Qoronnxu) u Qusuro-MareMarzrrecrofi orpacng HayK.
Co4epxalrlHecs B Alicceprarlnvr pe3ynbrarbr BXoA{T B o6lacru uccneA onauuit,
orMeqeHHhre B pa3Aene III.2 [aclopra 4aunofi clellr4€urbHocrr{, qacrHocrr.r gro
nyHKrbr 1. Mero4u QopvrupoBaHnn HaHop€I3MepHbIX crpyKryp (naHocrpyKryp) 14
HaHocrpyKTypI{poBaHHbIX Marepl{€uloB (nanorra arepuaroB)) u 2. Cnoficrna
HaHop ul3M ep HbIX crpyKTyp r{ HaHo crpyKrypr4p o B aHHbrx M arepraaJr o B> .

2. ArcryaJrbHocrb reMbr Ar{ccepraqr{[

ArcryanbHocrb reMbl Ancceprapr u rpeAcraBJreHHbrx B Hefi pe3ynbraroB He
BhI3bIBaer couueuufi, [ocKoJIbKy pa6ora rrocBf,tlleHa rd3yqeHr4ro rrrr4poKo3oHHoro
AByMepHofo MaTepI{aJIAe nepcneKTI4BHOrO C TOrrKLr 3peHr4rr rrpHMeH enuit B
sneKrpoHkIKe, Soronnre H B PflAe Apyrnx aKryanbHbrx npzno)K ep1uit. Anropona
pa6oru cAenaH saxHrtfi rrar rlepexoA or nopouroo6pa:Hbrx o6pasqon K

QopnrnpoBaHuro nJIeHorrHbIX crpyKTyp c nocneAyroqvrMuccneAoBaHgeM SqszvecKr,rx
cgofi crB TaKrax rIJreHoK.

Pa6ota BbIrIoJIHeHa Ha raSe4pe MI4Kpo- H HaHooneKTpoHuKvt EenopyccKoro
rocyAapcrBeHHoro yHI,IBepcI4Tera unSopvr arvrKvr u paAr4ooneKTpoHgKrr B paMKax
oAHofo vr3 Ha[paBteuvtfi AeflTenbHocTl{ xa$e4prt, BxoAf,rrlero B [epeqeHb
lpIaopHTerHbIX HalpaBleuufi uayuHofi HayqHo-TexHl{qecnofi u r4HHoBaqraonHofi
Aef,renbHocrH sa 202I - 2025 tr., yrBepx4enuufi Vxasovt flpesn4eHra Pecny61wrqr4
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Eenapycr J\b 156 or 7 vas, 2020 r. - Marrrr{HocrpoeHue, Marur4HocrpoureJrbHbre
TexHoJIorr4H, upu6opocrpoeHl{e H I4HHoBarILroHHbre MarepuaJrbr: Mr.rKpo-, orrro- 14
CBr{-gneKTpoHvllra, Sorouura, MuKpoceHcopraKa, KoMrro3rarlr4oHHbre 14
vftroroSyHKIIHoH€urbHbIe MarepzaJrbr, HaHoMarepuuurbr u HaHorexHoJrorr,ru,
HaHOAr4arHOCTr4Ka.

3. Creneur HoBrr3Hbr pe3yJrbraroB AHcceprarIHH, tr HayrrHbrx rroJroxeHufi,
BbrHocHMbrx Ha 3arqHTy

B AlaccepralluoHnofi pa6ore rpeAcraBJreHbr u BbrHeceHbr Ha 3arrlr4Ty B BHAe
KoHKperHbIX noJIolK eHlair HoBbIe HaytIHbIe pe3ynbrarbr, BHoc.flrrlr{e BKnaA B p€l3Br{Tr4e

SuszvecKux rlpeAcrasreHrfi o 3aKoHoMepHocr.f,x SopnrnpoBaHlrr rureHoK
HaHocrpyKrypzpoBaHHoro g-C:N+ xI{MIIqecKI{M ocax{AeHLIeM v3 rasosofi $a:u, a
TaKXe o ux cnoficrBax. Hayuuofi HoszgHofi o6raAaror cneAyroque ycraHoBJreHHbre
BlepBbre 3aKoHoMepHocrt4 u ceoficrBa:

1. Jla6oparopnofi MeroAI4Ka xuMl{qecKoro ocaxAenvrs, rpaSzrono4o6Horo HraTpura
yrnepoAa vB napoB MeJraMr4Ha rIpH
IIOJTy[pOBOAHr4KOBbre, TOKOlpOBOA.rrUIr4e

aruoc$epHoM AaBnelavrr4 Ha
14 r43oJrr,rpyloqze floAJroxcKr4,

o6ecne'Il{Baer ycKoperuntfi 6olee, rreM Ha rlop{AoK, pocr noJryupoBoAHLrKoBbD(
TIJIeHOK Marepuala IIo cpaBHeHHro c TpaAr.ryUOHHO rro[Onb3yeMbrMr{ pe)rcr4MaNrvr.

2. Curres no paspa6orarurofi MeroAHKe 3Kc[epr4MernarrbHbD( o6pasqon rrJreHoK
rpaSnrouoAo6uoro IJIdIpLTAA yrnepoAa B Br1IIe CJTOHCTbD(

HaHocrpyKTypI{poBaHHbD( rrJreHoK romquuofi or 35 HM Ao 1200 HM, c
roJrFpoBoAHrrKoBbIMH CeOfiCrslNrr\xapaKTeprrcyeMbrMr4ur4prerofi saupeuleunofi
3oHbI 2,95 -2,98 eB, u p$ynbrarbl I,x nocJreAyroqero AerarrrHoro r{3} reHtrs..

3. O6napyxeHl4e vI HccneAoBartr4e MeMprrcropHoro essexra B rrrreHorrHbx
cTpyKTypaq B Koropbx TIJIeHKa rpaSuronoAo6Horo rnzrp:zgra yrnepoAa
pacnoJlaraeTc ' MeXAy sJIeICTponpoBoA[UILIMI4 MaTepI{ailaMH, [oKa:]aBruee ero
3aBI4CHMOCTb OT HanpaBJIeHHt TIpOTeKaHUA TOKa - IIOilepeK r4rrr4 BAoJrb IrJrocKocrH
nneHoqHofi crpyKTypb\ araKxe or Apyrr,D( rapaMerpoB crpyrcyp v rroAno)KKra.

4. flpe4lo)KeHH€ul aBTopoM o6o6qeHHafl pe3krcropHas MoAenb ra ocHoBaHHas,sa uefi
9KBLIB€IIIeHTHafl gnelqpl/ItlecKarl cxeMa IIIIeHOTIHbX CTpyI(Typ, IIo3BOJII{Bruafl rro

' SKCnepHMeHT€IIIbHhIM AaHHbIM BnepBble OnpeAeJILITb IIOIIeperlHoe H npOAOJIbHOe

yAenbHble colpoTIrBJIeHLrq [rIeHoK LrcCJreAyeMofo MaTepr{a[ra, a TarcKe orIeHLrTb

BeJII{IIHHbI TIOTeHIII4€trrbHbD( 6aprepoB MexAy cJrof,MH u MexAy Kpr4cr€rJrrrwtaNru B

KaXAoM cJloe c fleroM .qByx sau6otee 3Harrr4MbD( ToKorrpoBoprr[D( K€rrrarroB - B
IITIOcKocTLI TIJIeHKH u rrapafinelrsufi eMy [ryr{fl4pyroqru; KaH€rrr W
ToKorrpoBoAflrrlero Marepvranra noA menrofi .

5. VcrauoBJIeHI4e BnvrflHkrr. Auoner(TpIl.recKrlD( rrJreHoK u3 SiO2 Lt Al2O3,
H€xoA.fIIIIIrDrc.fl roA rreHoqHbIMI4 cTpylcrypaMu Ha ocHoBe rpa$nrouoAo6Horo
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HIdTpLTI.a yrnepo4d, Ha ero snel(TponpoBoArrllHe r.r eMKocTHbre xaparcrepvrcrr4r<yr.
O 6r,s cueH He ororo BJrrzuutvIfl . [placytcrBueM n S iO 2 Bcrp o eHHo ro rro Jro]KHTeJrbHo ro
saprpla r{ orcyrcrBr{eM raKoBoro s AI2O3.

4, O6ocHoBaHHocrb tr AocroBepHocrb BbrBoAoB u peKoMeuqaqnfi,
c$opnayJrHpoBa HHbrx B Ar{cceprarIHH

[ocronepHocrb ronyqeHHblx B pa6ore pe3ynbraroB lazupyerc.f, Ha
IICIIOJIb3OBaHLIH COBpeMeHHbIX gKCnepI{MeHT€UIbHbIX MeTOAOB HCCneA OBAlfl^lflfl., A

TaKlKe Ha colocTaBIIeIHvIII noIyqeHHbIX pe3ynbTaToB c sKCrrepHMeHTarrbHbrMH 14

Teop erl4qe c KI4 MIa A aHHhrMr4, o ny6nuKo BaHHbrMr{ B nr{Tep aryp e .

luccepraHT TIpotrBLIJI Bblco rcuit ypoBeHb BnaAe HHs, coBpeMeHHbrMr4 MeroAaMV

aHaJMA TBepAO-TeJrbHbIX CTpyKTyp, TaKrrx KaK cKaHHpyroqas sneKTpoHHa.s
MI4KpOCKOnHet, sHeproAl{clepcrtoHHat peHTfeHoBcKaf, CleKTpocKorrr4r vr
peHTfeHoBCKafl 4raSpaxroMerpr,r.rr, S oronro M HH e c rle H rlr4.fl , ONTI4IIECKA'

cneKrpocKonl{.f,, BoJlbr-aMlepHble v nolm-SapaAHbre H3Mepenr4s. Ha rrJreHorrHbrx

crpyKTypax. llpe4loxeHHble MoAenbHble rrpeAcr aBrreHvrfl. ocHoBbrBarorcfl Ha
I43BecrHbIX Suru'recKnx h xIaMLIqeeKHX 3aKoHoMepHocrf,x vr. HenporzBopeqlrBo
pa3BI4BaIor I{x. CAelauHble BbIBoAbI u npeAnox{eHHbre peKoMe;g^11agvr
apryMeHTI{poBaHbI, BblTeKaror r43 coAepxannfl, npoBeAeHHbrx r4ccneAosaHrafi.

Hay'rHHe noJlolrelnlafl, BbIHoczMbIe aBTopoM Ha 3aIrIHTy , flBrrflrorc.f,
o6ocHoBaHHbIMI4 vI rlerKo csoprurynr{poBaHHbrMr4 H ocHoBaHbr Ha KoppeKTHoM

aHaJrkr3e 3KcrIepI4MeHT€UIbHbIX AaHHbIX r{ pacqeTHbrx xapaKTepvcTkrK, [oJryrreHHbrx B
xoA e Bbrrro JrH eHtrfl, AHc c eprarlr4 o HHofi p a6orrr.

5. Hay.urar, [paKTllqecKafl, oKoHoMlrqecKafl H corluaJrbHafl 3HarrrrMocrb
pe3yJrbraroB Arrcceprallnlr c yKa3aHHeM peKoMeHlaqufi ro llx HcrroJrbgoBaHnro

Hay'rHaq sHa.ruNaocrr npeAcraBJleHa HoBbrMr{ 3HaHHrrMLt o 3aKoHoMepHocrrx
. lpoBMr,rpoBaur,rrr rrJrenoK HauocrpyrTyprpoBarrHoro rpalfutonogo6noro urrpula

yHlepo na g-C3N4 xnunqecKzM ocDK.qeHI4eM H3 ra3oeofi Sasu, a raKxre o r4x Srasuro-
xI{MHrIecKI4x csofictBax, pacluuprrcIr1l4x Bo3Mo}KHocrI4 npuMeH eHr4fl, TaKrax [JreHoK B
Mr{KpooneKTpoHLrKe v $oroHrKe.' 

llparru.recra.q sHa.rHN,I o crr p e3ynbraro B Ar4 c c ep r arr4vt B A o craroqs o fi crerr eHH
orpaxeHa B TeKcre pa6orrr v 3aKJrroq aercs. B ToM, qro
MeToAI4Ka' ycKOpeHHOrO cLIHTe3a IJIeHOIIHbIX

pazpa6oraHHa.s aBropoM
crpyKryp Ha ocHoBe

rpaSuronoAo6Horo Hvrrprrpa yrnepoAa co3Aaror 6aznc Anfl HcloJrb3oBaHrlr sroro
MarepuaJra B MI-IKpooJIeKTpoHrKe vr Sorouure rpr4 pazpa1orKe KoHcrpyrqrafi H
TexHoJIotHr4 I,I3roroBJIeHI4fl I{HTerp€LIIbHhIX gJIeMeHToB gneKTpounofr H onrl4.recrofr
o6pa6orre zHQopna ar\lztvr. VcrasoBJreHHhre 3aKoHoMepHocrr4 vr npeAnoxeHHbre
MoAenI4 I,IcloJlb3yrorcf, npn nolioroBKe rIHlKeHepoB rro psAy c[erlr4anruocrefi B
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EfyI4P ) a raK)Ke MoryT uafiru rpI,rMeHeHLre B HayqHbrx opraHr{3arlr4.f,x H
yHl4Bepcl4Terax rtpu [oAroroBKe cnerluurlr4croB B o6tactu coBpeMeHHbrx
HaHorexHoJrorufi u HaHoMarepr{€rrroB.

3roHoturcIecraf, gHaql4N,Iocrr [olyqeHHbD( pgynbraroB 3aKrroqaercf, B ToM, rrro

rIpeAJIolKeHHas la6opatopHas, TexHoJlorvt cr{HTe3a rrJreHoK rpa$zrono4o6Horo
lalaTpul.a yrnepoAa g-C3N4 o6ecneqlaBaer cyrqecrBeHHoe ycKopeHr{e (rz y4erueueHue)
npoqecca cl4rrre3a H Mo)Ker 6utr ucrroJrb3oBaHa Anfl. uacrura6r4poBaHrds rexHoJrorur4 B
cnyqae ucrroJlb3oBaHl{rr Marepr4 aJra B MarcpogneKTpoH vKe u Sorouune.

CouuarrHa.s gHaqlaNdocrr pa6oru cocrouT B Bo3Mox(Hocrra ucrroJrb3oBarb
rloJrfreHHble pe3ynbrarbl He roJIbKo B HoBbx Sy*tau*eHTaJrbHbD( vr riprarur44rrbD(
I4ccJIeAoBaHHtD( kr paspa6orKa)q Ho u B yre6noira npoqecce, o qeM cBr{rerenbcrByer
npunor(euurrfi K ALIccepraIILIIa Arr BHeApeHrlfl.pe3yJrbraroB Ar.rcceprarp4r4n yue6nufi
npoqecc.

6. Ony6rnKosaHHocrb pe3yJrbraroB Alrcceprarlru B Hayquofi rerrarrr

Hayvuue pe3ynbrarbl Al4cceprarrkrtt rpeAcraBJreHbr B 10 ony6nuKoBaHHbrx
nerlarHux pa6orax. B krx .rtucte 4 crarbn B HayqHbrx perleH3upyeMbrx )KypH aJrax,
coorBercrByroqux rIyHKTy 19 flolok e:a:as. o rpvcylKA eH:ar4 yqeHbrx creneHefi vr
rIpHcBoeHLrH yrIeHbIX ssaHlafi v 6 crarefi B c6opHuKax rpyAoB HayrrHbrx
rcon$epeuqufi. OHz rarcKe 6uru AonolKeHbr H o6cyx4€uurcb Ha Mex{AyHapoAHhrx r4
pecny6JII{KaHcKI,IX xon$epeHrlrdflx, a r{MeHHo Ha 58-fi, 59-fi u 60-fi, HayqHbrx
ronSepeHlll{tx acnvpaHroB, MarracrpaHroB vt cryAeHToB EfyI4P (Muucr, 2022,
2023, 2024 r.); XII Mex4yHapo4uofi Hayvuofi xoH$epeHrlrru <OyruepeHbr 14
HaHocrpyKrypbl B KoHAeHcr{poBaHHbrx cpeAap) (Mnncr, 2022 r.);
XI MexAyHapoAnofi nayunofi xonSepeHrlnt4 <MarepuaJrbr vr crpyKrypbr
coBpeMeHsofi oneKTpoHprKH) (Muncrc, 2024 r.).

7. CoorBercrBue oQopMJreH vfl Atrccepra ur.r rr rpe6o sa H nsrvr BAK

fluccepra\r4fl, u aBropeSepar oSoprr,rJreHbr B coorBercrBrrr{ c I4ncrpyxquefi o
rropf,AKe o$opuneHufl Alaccepra\vrr4, Araccepral\uu B Br4Ae HayqHoro AoKJraAa,
aBTopeSepara Azcceprarlur u ny1traraquft rro reMe Ar4cceprar\ukr, yrBepxlesuofi
flocrasoBJreHl4eM Brtcruefi arrecraquouHofi KoMraccr4u Pecuy6 rrkrKr Eenapycr or
28.02.2014 J\b 3 (n pe4aKllrrn rocraHoBJIeHHr Bucuefi arrecrarluosnofi KoMr4ccralr
Pecny6 rvrKtr Eenapy cs 22.08 .2022 }lb 5 ).

Texcr aBTop e S ep ara c o orBercrByer c oAeprxaHuro Ar4 c c ep r a\r4u.

8. 3aprerraHuril rro Ar.rccepraur{H

1. floloxeHue l,navrofi B3rr,f,A, Ia3JIIaIrIHe neperpylxeHo Aer€urf,vruvr crnrrkrcrLr-
rrecKu rpyruroqlrraeMo (o4no rpeAno)KeHue s 11 crpor).
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2. B llonox(eHpln I u eo MHorrrx Apyrr4x Mecrax yKa3aHo coAep)KaHrae KHcJro-

PoAa B rrJreHKoX - 2.9 arx,t.%.B QBflsr4 c srI4M Bo3Hr,rKaer Borrpoc, rtpeArtpnHr4-

MaJIHcb JII,I rorbITKI4 yAaneHr4fl Kr4cnopoAa u: o6pa3rloB urrw r43MeHeHHe ero
coAep)KaHnfl., Lr3yqanacb nvr BlruflHkre KucJropola na QzsuKo-xnMr4rrecKuxxa-
p aKTep r..rcTr4K M aTepn ana.

3. lloloNeHze 2 o uerrapl4cropHoM e$Serre B r4ccneAoBaHHbrx crpyKrypax cJre-

AoBiuIo 6u yror{Hl4Tb xapaKTepH3yroIrIHMH ero KonurrecrBeHHbrMr4 rroKa3 are-

JI'MH.

4. llpu scefi orreBI,IrHocrI,I repMI4Ha (rpa$HTonoAo6uufi>> ero orrpeAeJreHrae B

Ancceprauvvr oreyrcrByer. Ecru peqb lap.er o reKcaroHaJrbHofi KpHcr€L[JrLrqe-

cxofi peluerKe, To norleMy He ((rpaSenonoAo6Hufi> mnw >Ke ((reKcaroHaJrb-

Hufi>> rlo aHanorplla c ycrosBlrl4Mc.fl TepMHHoM (reKcaroualrurrfi Hurpkrl\
6opu.

5. Ha crp. 47 asrop rIHIrIer <<Yeenl4rreHl4e rxupr{Hbr 3anpeuleunofi 3oHbr . . . Mo)Ker

orpa)Karb yBenI{rIeHIae cKopocrr4 ...)). B cB,f,3ra c orr{M Bo3Hr4Kaer Borrpoc,
HacKorlbKo o6ocuoBaHo $HszvecKu 3To yrBep)KAeHrae. CleAoB€rro 6u npnne-
crkr HayqHble apryMeHTbI [nfl o6ocuoBaHufl,.3ro xe 3aMerraHr4e orHocr,rrcfl, H
K cneAyrouleMy rIpeAnolKeHI4Io, rA€ I4crroJrb3yercq repMHH (BepoqrHo)) 6es Ao-
crarorrHofi apryMeHTalluu. Asropy cneAoBano 6u 6onee Kpnrr,rrrHo orHocr4Tcs
K BbrcKEBbIBaHLrro rex r4rrvr HHbrx rrpeArroloxeuufi.

6. lIepcneKTHBbI rlpaKTurrecKoro npHMeHeHHfl rrccneroBaHHbrx crpyKTyp c rrJreH-
KaMH g-ClN+ HaAo 6rtlo yakrnkrrb npl4MepaMr{ KoHKperHbrx Bo3Mo)KHbrx rrpkr-
6opon [nfl oneKrpoHHofi, orlTo3JreKTpoHsofi krrrr4 orrrr{qecrofi o6pa6orKr{ prH-

Sopuaqun.

YragaHHble 3aMeqanvrfi, He 3arparl{Baror floJrox{euuit, BbrHocHMbIX Ha 3aIrIVTy,
OCHOBHrIX pe3yJIbTaTOB, BbIBOAOB LI peKOMeHAaIII4V, d TaKlKe He CHzlKaIOT Hay.rHOfi

I4 rlpaKTurlecKofi qeuHocrl4 Ar,rcceprarlr{oHsofi pa6orrr, BbrrroJrHeHHofi OAM Ban
Tyurovr.

9. CoorBercrBl{e Hayquofi rcna.rrHQuKarlnu coucKarerrr yveHofi crerreH L\ Ha
KoTopyro oH rrpeTeHAler

lIpe4craBJIeHHafl, K 3auII4Te Azcceprarrkrs. orBerraer rpe6oBa:a:aflM nyHKron 20
u 2l flolox ennfl. o rIpI{cy)KAeHI,IH yrreHblx crerrenefi H npkrcBoeHr4n yrreHbrx znauvtit ,
npeAbflBJI.f,eMbIM K luccepraur{f,M Ha coucKaHr.re yveHofi crerreHn KaHAvrrara HayK.
Cyl" no npeAcraBneHHblM s Hefi MareplaarraM, HayrrHa fl KBaJrr4Srarcaqu fl, ee aBTopa -

OAM BaH Tyur, coorBercrByer ucxonaofi yueHofi creneHpr KaHALrAara Szsnrco-
MaTeMaTLIqeCKHX HayK. oU UOra3Arr, rrTO CnOCO6eH TBOprIeCKr4 perrraTb coBpeMeHHbre
npo6nevmt SHsvrKvrI4 TexHoJrornr4 co3AaHrafl HaHocrpyKTyp, BnaAeer coBpeMeHHbrMH
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MeroAaMLI o KcrIepHMeHTaJIbHbIx rac cneAo B a r,'lzfr vt o6p a6orxu p ee/n rraro B, o 6laA aer
HaBIIKaMI,I [poBeA enkrfl, HayrrHoro aHaIrH3a B o6lacra uccneAyeMbrx MarepzaJroB,
lpoqeccoB, 3aKoHoMepHocrefi , snne:auit.

10. 3arcrrorreHue

[zcceprallzoHmafl, pa6ora OAM Bas Tynr <OopunpoBaHr4e,
sneKTporpoBoAsrllue 14 3aptAoBble csoficrea nr€Horc HaHocrpyKTypr4poBaHHoro
rpa$urouo4o6Hofo HI{TpIaAa yrnepoAa)) flBJr.f,ercs 3aBeprueusofi canrocro.f,reJrbHo
BblrloJlHeusofi rnanu$HKalll4onuofi pa6orofi. OHa coAepxuT HoBbr.e HayrrHbre
TeopeTI{rIecKI4e H SKCIIepI{MeHTaJIbHbIe pe3yJlbTaTbr, [peAycMoTpeHHhre [ac[opToM
cleIIH€IJIbHocrrr 05.16.08 - HaHorexHoJIorI{I{ I{ HaHoMareprr€rJrbr (rraarepkraJrbr Anf,
sneKTpoHr.rKr{ u soroHuxra).

OAM BaH Tynr 3acny)KuBaer rpucpK Ae:n:afl. yveuofi crerreHr4 Kal4n1ara

$zsuxo-MareMarl4qecKllx HayK no Ha3BaHnofi clerlr{€rJrbHocru 3a HoBbre HayqHhre
pe3ynbTaTbr, BKJrroqarouue :

Paspa6orKy na6oparopHofi MeroAr{Kr4 xr4MrrrrecKoro ocaxAe :rtvrfl,
rpaQutono4o6Horo Harrpr4$a yrJlepoAa H3 rlapoB MeJraMvtHarpu ar1aocsepHoM
AaBneHI'II4 HA [OJrynpoBoAHrrKoBhre, ToKonpoBoAf,rrlue H r{3onHpyrorur4e
rroAJIo)KKH, o6ecneuunarolqefi 6oree, rreM Ha rtop,f,AoK, ycKopesHufi pocr
nJIeHOK nO CpaBHeHI.{IO C TpaAIAIILIOHHO r.rCfroJrb3yeMbrMr{ pe}KkrM aMr4
6laro4apfl cKopocrl{ HalpeBa, noBbrrrreuuofi Ao 4 6 oClc B ruana3oHe
reMrreparyp 500 - 620 "C.
SrccnepI{MeHT€LlbHyIo peallrr3alll4ro MeroAr4KH ycKopeHHoro pocra rrJreHoK
rpaQurono4o6Horo HvrrpvrAa yrnepoAo, o6ecnerrr4Baroqyrc $opnrnpoBaHr4e
CJIOI4CTbIX HaHOCTpyKTypI,IpOBaHHbIX IIJIeHOK H3 STOrO MaTepvana TonrrlHuofi

or 3 5 HM Ao 1200 HM, c ronyrpoBoAHr4KoBbrMr4 cnoficrBaMvr)
xapaKrepu3yeMblMla rurrpr4Hofi raupeqeHHofi goHH 2,95 - 2,98 sB.
3xcuepl{MeHT€ulbHoe o6uapyxeHr4e H r4ccneAoBaHue MeMpucropHoro
s$Sexra B rIneHorIHbIX crpyKTypax, B Koropbrx rrneHKa rpa$uronoAo6Horo
HVTpT4AA yrnepoAa pac[onaraercf, Me)KAy sneKTporrpoBoA.rrrrlHMH
MarepHalraMr4, rloKa3aBlrree efo 3aBvrcvMocrb or Ha[paBreHr4fl, IlporeKali^ufl.
ToKa - [orepeK vIIrkr BAonb nJrocKocru rrJreno.rHofi crpyKTypbr, a raruKe or
Apyflrx napaMerpoB crpyKryp 14 noAJrolnKt4.

Paspa6orKy o6o6uensoft pektcropHofi MoAenz v oqroeaHHofi Ha uefi
SKBLIB€IrIerrgofi SneKTpl{rlecxofi cxeMbl tuleHorlHbur cTpylcryp, rrro rr o3BoJrraJro 11o
3KCIIepI4MeHT€uIbHbIM AaHHbM BIIepBbIe OlpeAeJrHTb rro[eperrHoe u npoAoJrbHoe
yAenbHble cO[pOTI/tBJIeHnfl [JIeHoK I4cCneAyeMorO MaTepHaJIa, a TarcKe oIIeHLrTb
BeJIHrIIaHhr noreHIIH€IrIbHbD( 6aprepoB MeXAy cJroffMr,r H MeXAy ripucr€rJrrrrrraMg B
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KaxAoM cJroe c y{eroM AByx uau6otee 3HaqkrMbD( ToKonpoBoAflrrlr/x KaHarroB - B
fIJIocKocrH TIJIeHKH u napalrnemHrrfi eMy rrryHTr4pyroqufi KaHarr vr3
ToKonpoBoAqrrlero Mar epuule roA nlermofi .

VcrauoBJreHI,Ie BlrvflHnfl, AzgneKTprarrecKr,D( rureHoK SiO2 u Al2O3, noro4rlllurc,f,
roA meHorrHbIMH crpyl(TypaMr4 Ha ocHoBe g{3N4, H& 3apsAoBbre csoficrsa
MaTepHoJIanpli IIoBbIIIIeHuvI qacTOTbI IIBMOpIITOJIbHOTO cI4rHaIIa B Avlanasone 100

fII - 10 rilq, cocrof,Irlero B roM, qro crofi SiO2, B clary npvcyrerBufl, B HeM
BCTpOeHHO|O IOIOICHTeJIbHOTO 3ApMA, npr,rBoAlrr K HeMoHOTOHHOT\,ry XapaKTepy
nolrr-Qap4[Hbx xapalcrepvcr/IK u 6oree cyqecrBeHHoMy ', cHrDKeHrto
3neKTpruecrofi eMKocrr4 - lo 80Yo, ro cpaBHeHr4ro co cryqaeM Al2O3, rAe sror
eS$err He rpeBbrrrraer 6 % .

O $uqzalruufi orrrroHeHr

flnpexrop HayqHo -Hccne.{oBareJrbcKoro

y.rp e )KA errvrfl <<Llttcturyr f, A ep H hr x np o 6 Jr e M ))
E en opyc cKoro ro cyAap crBeHHo ro yHr4 Fepcr{Tera
AoKrop Qnsuro-MareMarr4qecKr{x HayK, upoSec
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