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orrrroHnpyrorqefi opraHrr3arryrvr focygapcrBeHHoro HofrHor

rrp olr3 BoAcrBeHHoro o 6r eAn lnelnvrfl. <Hayrrro - rrp aKTHqe cKn fi qenrp

Haquo ualruofi aKaAeM uh lnayx B erap y cH rro Marepu€r[o B eAeHVro ),

Ha 4vrcceprarluoHHyro pa6ory OAM Bau TyHr <OopnrLrpoBaHne,

3neKrporrpoBoAqrq[e H 3aptAoBhle ceoficrsa rrJreHoK

HaHocrpyKrypupoBaHHoro rpa$zrouo4o6Horo :nr4Tpvra
yrnepo p.dD, rrpeAcraBneHHyro Ha coplcKaHr,re yrenofi creneHlr
KaHArrAara Szsuxo-MareMaruqecKklx HayK rro clerlr4urlbHocrra

05.16.08 HaHorexHoJrorr{rr ta HaHoMarepu€urbr (vrarepzaJrbr p.nfl

oneKrpoHuKr{ z Soronraru)

L. CoorsercrB[e coAep]rcanailfl Arrccepraurru 3aqBreHnofi c[erluaJrbHocrn v

oTpacJrH HayKrr

llpegcraBneHHa,rr K 3arrlr{re Ar,rcceprarlr4oHHafl. pa6ora OAM BaH TyHr
coAeplrur pe3ynbrarbr BbrrroJrHeHHbrx I4M r4ccneAosaHufi 3aKoHoMepHocrefi

QopnrupoBaHllf, rrJIeHoK ronlrlktnofi 3 5 1200 nu HaHocrpyKrypr.rpoBaHHoro

rpaQurono4o6Hofo Hurpvrqa yrnepoAa 19-C:N+) cKopocrHbrM xr4Mr4qecKr{M
ocalKAeHLIeM H3 [apoB MeJraMprHa kr Hx gneKTporrpoBoAflrrlux v 3apfl,AoBbrx ceoficrn.
Bu6paHHhIe o6rerr H npeAMer prccneAoBanus. aKTy€ilbHbr rnfl pa3Br{Tut SuzuKr4 vr
rexHoJrorrrr QopuupoBaHufl HaHocrpyKryp.

Co4epxaHvre Al4ccepra\Hv coorBercrByer rracropry cflequ€urbHocrvr 05.16.08
- HaHorexHoJlorrrr{ H HaHoMarepr,r€urbr (vrareppraJrbr p.nfl gneKTpoHktKr{ u Sorouuru) n
orpacnu <SuslrKo-MareMarLrrrecKkre HayKH). O6nacrb prccJreloBaHufi coorBercrByer
rIyHKraM 1. MeroAu Sopvu4poBaHrrn Hamopa3MepHbrx crpyKryp (nauocrpyKryp) Lr
HaHocrpyKTypHpoBaHHbIX Marepr{€LIIoB (naHorvrarepzanon) u 2. CsoircrBa
HaHOpiBMepHbIX crpyKryp 14 HaHocrpyKrypupoBaHHbrx Marepr{€uroB pa3Aena
fIpe4craBJIeHHbIe B AI,Icceprarlkrr pe3ynbrarbr BXoAqr B o6lacru HccneAonavuit,
npeAycMorpeHHble raciloproM Aansofi crequ€ubHocru, pa3Aen III.2 racropra

rauuofi crreupranrbHocrlr.

.{uccepralllloHnas. pa6ora o$opvureHa B coorBercrBpru c rpe6osaHu flvtvr BAK
Ha 106 crpaHnllax Sopuara A4 vr coAepx{I{r BBeAeHr{e, o6uayro xapaKreprrcrrlKy



pa6oru, o6sopHyro rnaBy vr rrerbrpe HraBbr c Marepr4anraMr BhrrroJrHeHHoro
I4ccneA oBaHlafl,, 3aKJrrorreHue, 6u6tuorpaQz.recrzfi crrucoK r4crroJrb3oBaHHhrx

v npr4no)KeHrae, B KoropoM rroMerrleu Arr
yue6uufi upoqecc B EfyI4P. IrlsroxeHne
pyccKr4M .s3hrKoM vr r4cqep[brBaroue

Ar4CC epTarlr{r{ AocTaTorrHo froJrHo oTpaxaeT

r{croqHuKoB, u3 l24nauMeHoBayuit, BKrroqaroqzx 10 uy6nzra\uit cor{cKarerrfl,
BHeApeHus. pe3ynbTaToB AHccepTar\HH B

pe3ynbTaToB AaHo fpaMoTHbrM HarrHbIM

rpornnrocrprrpoBaHo. Anrope$epar
coAepx( aHvre c aMoH Ar.{c cepTar\vrL.

2. HayuHufi BKJTaA corrcKareJrfl B perrreHrre uay.rHofi 3aAarr[ c oqeHrcofi ero
3HAq[IMOCTII

Hayruufi BKJIaA col{cKar elrfl, 3aKJIroq aercfl, B gKcrlepzMeHTanbHoM'

ycraHoBJIeHI4Ia u $uzu.recrofi HHTep[perarIHI4 3aKoHoMepHo crefi .

K nau6oJlee 3HaqLIMbIM pe3ynbrararr,r pa6orbr, orJu4rraroqt4Mcfl cyrqecrseHHofi

HafrHofi nosnsnofi, cneAyer orHecrz cne4yrorrlkre:

2.I. Paspa6oraHHblfi upoqecc cKopocrHoro xuMrrqecKoro ocalKAeHvrr nJreHoK
rpa$nrouogo6Horo Hvrrpvr4a yrnepoAa prs uaponofi (rasonofi) Sasu npu
aruocQepHoM AaBnelnvrkr c racrroJrb3oBaHueM rrapoB MenaMrrHa rro3BoJr.fler

SopvrupoBarb TIJIeHKH LI3 groro Marepvalra Ha [oBepxHocr.flx nonylpoBoAHprKoBbrx
(rcpeunvir), npoBoAtlrlux (czmuonerr4ponanHrrfi rcpentrufi, €rflroMlruui) kr
H 3 onl4pylo rqnx (o rcn4bl Kp eM lrrkrfl, Lt alroM vrlrtvrs, creKJro ) uo4rolKeK ;

2.2. O6o6qeHHruI pe3vcropHat MoAenb I{ ocHoBaHHarr ua Hefi oKBr4BarreHTHafl
gneKTpl4qecKa.f, cxeMa l{ccneAyeMbrx [reHorrHbrx crpyKTyp, B Koropofi )nrreHbr ABa
nau6olee 3HaqldMhrx roKorrpoBoAqrrlLtx KaHEUra - B rrJrocKo crvr nneHKr,r g C3N4 H
raparnemsufi eMy IrryHrllpFoqerfi rauar I,I3 ToKonpoBoArrrlero Marepr{aJra (Si unu
Al) noa srofi rlileHKofi, uto^no3BoJII4JIo rlo gKc[epHMeHTaJrbHbrM BoJrbr-aMrrepHbrM
xapaKTepkreTr4KaM BIIepBbIe paccquTaTb: rlollepeqHoe yAenbHoe coilpoTrrBJreHr4e
rrJreHoqHoro g C3N4;

2.3. Paspa6oraHa AeraJrv3lrpoBanlnas, pe3r4cropHafl MoAenb, onvcbrBaroula{
nporeKanne roKa B rrJIeHKax, cocrof,rrlktx r43 AByMepHbrx cJroeB, o6pasoBaHHhrx
HaHoKpIdcr€LIIJII4qecKHMI{ 3epHaMr4 rronyrpoBoAHr{Ka, pacrrerbr fro xoropofi
rIoKit3iLIIH, rrro sau6orburFo rrJrorHocrb roKa cneAyer oxuAarb Ha uepuSepnu
KoHTaKToB K HI{M, a BerkItrI{HbI JIoK€uIbHhIX ToKoB vI vIx paclpeAeneHue rlo o6terr,ry
TaKHX .nJreHOK CyrqeCTBeHHO 3ABI"'ICflT OT HX 3epHHCTOCTH, KOJIHqeCTBa CJIOeB H

gneKTpoHHbIX cnoficrB Me)K3epeHHbrx H Me)Kcrofinrrx noreHrlr4aJrbHux 6apbepoB.

3. KonrcperHble HayrrHble pe3yJrbrarbl (c yKa3aHrreM lrx HoBrr3Hbr H
rlpanTnqecnofi 3HarrlrMocru), 3a Koropbre concKareJrro Molrcer 6urr

[p[cy]r(AeHa rrcKoMarr yrreHaq creneHb



CozcrareJrro Moxer 6rrrr rrpucyxAeHa fleHafl crerreHb KaHArrA ara $wHKo-
MareMarraqecKr{x HayK rro clerlraaJrbHocru 05. 16.08 HaHorexHoJIorI{H vr

HaHoMarepr,rarrbr (vrarepnaltbr p.nfl grreKTpoHHKH Ia $oronurn) 3a nonfreHHble HoBbIe

HafrHo o6ocHoBaHHbre pe3ynbrarbr, cpeAz Koropblx Hau6oree 3HarII{MrIMH

.rrBr,flrorcs cneAyrouze :

3. 1 . fhenrpr rpaQuronoAo6Horo HprrpprAa yrnepoAa, ocalKAeHHbIe

paspa6oraHHbrM cKopocrHbrM MeroAoM, coAeplKar Ao 2,9 ar.o/o KlrcnopoAa r4 cocro,f,T

r43 cJroeB TonrqprHofi nopr4ra 30 HM, o6pasoBaHHbrx KpprcraJrJrr{qecKnMpr 3epHaMH
ocalKAeHHofo MaTepHura [pr,rMepHo TaKHX ]Ke rrpoAonbHbrx pa:]MepoB H LrMeroqux

reKcaroH€rrrbHyro Kpr,rcr€urnuqecKyro peruerKy, (002) [JrocKocrb xoropofi

op H e HTLrp o B aH a nap arir e Jr b H o rro B epxH o cTI4 n oAn o )KKr4 ;
3 .2. OoromoMraHecrleHTHbre 14 oflTkrrrecKrae HccneA oBaHvs, ocarrAenurrx

TIJIeHoK noKa3arrr{, rITo HX Marepvralr BeAer ce6s, KaK nonylpoBoAHr{K c orlTz.recxofi
uupuuofi 3arrperqesnofi 3oHbr 2,95 2,98 oB, rrro, cyp.fl rro AaHHbrM Apyrr{x
LlccneAonatenefi, Ha 0,2 sB 6omure, qeM B o6revrsona HeJrerr{poBaHHoM
rpaQnrouogo6HoM HI4rpHAe yrnep o4d, [pr{rruHofi .rero, BepoflTHee Bcefo, flBrflercfl.
npHcyTcTBLIe KllcnopoAa B MaTepVaJIe IIneHoK;

3.3. O6napylxeHo, tlro B rrJreHoqHbrx crpyKrypax AUg C3N4/A\ u Allg
C3N4/Si upotBr.f,erc.f, MeMpr{cropHoe repeKnroqeHr4e oneKrprrqecKoro
corlporr4Blrenvlr B 4r4ana3oHe reMneparyp or KoMHaruofi Ao 1 10 oC,

Bblpalraloqeec.f, B TkIrIkIrrHbIX An,rI groro s$$ema frerJreo6pasnbrx BoJrbr-aMrrepHbrx
xapaKTepucrvlKax, 3aBIjcflIrIpIX oT HarrpaBJreHHr rrporeKalJnfl. ToKa - nonepeK l.dJrr4
BAonb rlJlocKocrvr rrJreHoqnofi crpyKTypbr, a raKlre or ronrquHhr rrJreHKr{ g C3N4; or
Marepuura noAno)KKLt (Si r4Iru Al); or HaJrnltvrfl vrrrur orcyrcrBvrs. rloA rrJreHor+rofi
crpyKrypofi .quoneKTpz.recrofi rrJreHKV (SiO2 vrlrvr Al2O3), oJreKTpHrrecKH
orAen.flrculefi ee or [oAJro]KKLr;

3.4. O6nappKeHo Brrunlnvre AnoneKrpnqecKkrx rrJreHoK vr3 SiO2 H AI2O3,
HaxoAtrlll{xc,fl rtoA rrJreHoqHhrMrr crpyKTypaMu Ha ocHoBe g C3N4, Ha HX 3apsAoBbre
cnofictna, cocroflIrlkIe B ToM, rrro SiO2, B orrr{rrue or Al2O3, npvBoAr{T K
HeMoHoroHHoMy xapaKrepy nonm-QapaAHbrx xapaKTeprrcrr{K H 6olee
cyqecrBeHHoMy cHHlKeHwo gneKTpu.recxofi eMKocrLr [pv rroBbrrueHkrr4 qacrorbr

Il3MepI{TeJIbHoro cHrH aJra B Ar4ana3oHe 1 00 fq - I 0 rcfq, cocraBJrf,rorrleMy rroprAKa
80 % v 6 % coorBercrBeHHo, rreMy AaHo o6rqcHeHr4e rrpucyrcrBueM B SiO2
BCTpOeHHOTO frOJrO)Kr4TeJrbHOrO 3 aprAa.

ConoxyrlHocrb Ha3BaHHbrx pe3ynbraroB flBJrrercfl cyrrlecrBeHHhrM BKJTaAoM B

Susnry kr rexHoJloruro cos1annfl, rrJreHoK vr3 HaHocrpyKTypr4poBaHHbrx
ronylpoBoAHuKoB l.nfl HoBX IIpecIeKTLIBHbIX sJIeMeHToB 3neKTposHofi o6pa6oTKkl
vH$opivr arlkrkr.

4. CoornercrBlre HayuHofi rcna"rrn$rrKarllrn coclrcKareJrfl yueHofi crerreHn, Ha
KoTopyK) oH rrpeTeHAYer



llpe4crB JreHHyro K 3arrlr{Te Aucceprallrro orJrr{qaer nu6op aKTynbHoro c

nayruofi TorrKH 3peHr{rr o6rexra r4ccneAoBaHlr,f, HaHocrpyKTypr4ponaunufi

rpa$urouo4o6Hrrfi Hr{TprrA yrnepoAa vr rIJIeHoqHbre crpyKTypbr Ha ero ocHoBe.

O6ruzpuufi gKcrrepr4MeHT€rlrsrrfi Marepl{an, ronfrenHufi c ucronb3oBaHl4eM

coBpeMeHHbIX MeToAoB I4ccneAoBaHI1{fl. IIonyrpoBoAHLIKoBbIX cTpyKTyp, ero

o6croqrenrnsrfi alnalrvrs u [peAnoxeHHhre cor{cKareJreM opr4rr4HaJrbHhre MoAenLI

o6naAaror 6esycrosHofi nosugHofi .

Tpe6onaHtrfl. K KaHAr4AarcKVM AucceprallvrflM) pernaMeHTr{poBaHHbre rn.20, 2I

floloxeHvrfl, o rrpucy)K4enuvr freHbrx crenenefi vr nprrcBoenur4 freHbrx znavuit,

BbrfroJrHeHbr froJrHocrbro, [ocKoJrbKy AuccepTarlrf coAep)KHT HoBbre HarrHble

pe3ynbrarbr rro oAHoMy r4s aKTy€ubHbrx HalpaBrenufi HayrHbrx t4ccncAonaHufi.

Hayrnax xnanu$vnarlvrfl, cor4cKarerrfl. coorBercrByer yrenofi crefreHz rcartgugard

SrEsuro-MareMarzqecKzx HayK.

5. PercoMeHAarlnr ro rparcrrrrrecKoMy rlprlMeneHrrro p$yJrbraroB pa6oru

,{ucceprar\vrfl. coAepxrrr pe3yJrbrarbl, Hocqlque SyuAaMeHTzurruufi xapaKTep
B o1r,acru Szsuxu ronynpoBoAHr.rKoBbrx HaHocrpyKTyp. I4x rpaKTr{rrecKoe
rIpI{MeHeHI{e Opr{eHTLrpoBaHo u peKoMeHAyeTcq Arrfl r{cfroJrb3oBaHr4e B HarrHbrx

opraHI{3aIIVtx HAH Berapycn, B yHuBepcr4rerax t4 B opraHrasar\prflx,
pazpa6arblBalolrlktx v I4ccneAyrolql4x HoBbIe nepceKTrrBHhre HaHoMarepr4€urbr vr
crpyKTypbl Ha Lrx ocHoBe. fIoArBepxAeHpIeM oroMy cny)Krrr rrpr4noxennrrfi

Al4cceprar\vr4 Arr BHeApeHufl. pe3ynbraroB Ar..rccepra\uu B yre6Hufi rpouecc
E|YI4P.

6. 3avrerraHuq no pa6ore

6.I. He oIIeHeHo KoJILIqecrBeHHoe coorBercrBze pe3yJrbraroB pacqeroB rro

.qeTalII43IIpOBaHHbIM MeMpVcTopHbIM MoAentM LIccJIeAyeMbIX TIJIeHOTIHbIX cTpyKTyp c

non)qeHHbrMr4 3Kc[epI4MeHTarrbHbrMLr AaHHbrMpr.

6.2. B [epeqeHb vccneAyeMblx 3apflAoBblx csoficrs cneAoB€uro 6u BKJrrorrr4Tb
rlJlorHocrb 3ap,flAoBbrx cocrorruuit B co3AaHHbrx [reHoqHbrx crpyKTypax, TeM 6olee,
qro rlonfreHHhle oKcrIepHMeHTarIbHbIe nomr-QapaAHbre xapaKTepucrr{Kr4
IIO3BOJLf,IOT ee OUeHLITb KOII4TIeCTBeHHO.

6.3 He oIIeHeHbr [epcneKrlrBbr npaKTrrrecKofi pearv3a\uv rronyreHHhrx sua:nuir.

K

B

flpnne4eHHbre 3aMerranvrfl, HocflT peKoMeHAarenrurrfi xapaKTep H He yM€LJuror
o 6rqefi rroJro)Kr{TeJrbHofi orleH :rur Avrccepraquouuofi pa6oru.

7. 3arc.rrK)rreH[e

sneKrporrpoBoAsrrlHe
rpaSzrouo4o6Horo

,,{u c c ep r ar1ufl, < O op rr,rup o B aHr{e,
frJreHoK HaHocTpyKTyprpoBaHHofo

rrpeAcTaBJreHH€ur Ha co[cKaHr4e

vr 3apfl,AoBble cBoHcTBa
HnTpkrl.a yfnepoAa,\r,

KaHAkrAara Sraszxo-rreHor4 cTefreHH



MareMarkrqecKnx HayK no creqpraJrbHocrr4 05. 16.08 HaHorexHoJrofuu H

HaHoMarepr{€rrrhr (rvrarepvraJrbr p^nfl oneKTpoHLtKLI H SoronuK"), rIoAroroBJIeHa Ha

aKry€ubHyro TeMy, coAeplKr{T rrpnHrIHIIH€urbHo HoBbIe HarIHbIe pe3ynbTaTbl H

rroJrHocrblo orBerraer rpe6 oBanvrflna florolKeHu,f, o rrpzcy)KAeHllu freHbIX creuenefi

vr rrpr4cBo ela:atr freHbrx sr,a:euir. Ee aBTop OAM Ban Tynr, 3acnylKl{Baer

npucylx p.eHlas, LrcKoMofi yrenofi creneHl,I rlo Hit3saHHofi crrelll4€ulbHocrlr 3a HoBbre

HayqHo o6ocuoBaHHbre pe3ynbrarbr, orMerreHHble e n.3 AaHHoro or3brBa.

Couacno npr4Ka3y fenepanbHoro AlrpeKropa |HIIO <<Hayruo-

rrpaKTr4qecrufi rIeHTp HaqHonamuofi aKaAeMr{Lr HayK Eenapycu flo

Marepu€uroBeAeHr4ro) B. M. @e4ocrcxa J\lb 07 or 17.02.2025 Aausufi or3blB

paccMorpeH vr npnnnr Ha pacurpeHHoM 3aceAaHuu JVg 5 25 $enpan x 2025 roAa,

nporoKor Ng 5, ya KoropoM cor{cKareJrb OAM Bau Tynr Bbrcryrrr4rr c AoKnaAoM H

rnanuSurlr{poBaHHo orBerr.rJr Ha 3a,{aHHbre eMy Borrpochr. B 3ace4aHnvr
yracrBoB€ull4 24 \eroBeKa H3 HLrx 3 Aorropa HayK u 15 KaHAr.rAaroB HayK.

Perymrarbl orKphlToro ronocoBaHv.fl. yqacrHt4KoB 3aceplaHns, r,rMerouux

)nreHbre creleHu: (3a> - 18, ([porraB> - Her, ((Bo3Aepx€rJlcf,) - Her.

llpe4ceAarenb Hayrnoro coBera
AoKTop Sus.-rvrar. HayK,
3aM. reH. AHpeKTopa ro Hafirrofi r{ r{HHoBarlr{oHnofi pa6ore
fHy <HayrHo-rrpaKrr.rqecKvfi qenrp
HaqzouamHofi aKaAeM vrv. HayK
Eenapycu rro Marepr{ErJroBeAeHr{ro> A. B. Kapuuncxufr

Srcnepr
KaHA. Sus.-naar. HayK,
3aM. reH. AzpeKropa rro Hafrnofi vr krHHoBaIIlroHHofi pa6ore
fHy <Haytro-rpaKrkrqecKufi qenrp
Haquonamsofi aKaAeM krv HayK
Berapycr no Marepr4zrrroBeAeHrrro>

V.reHrrfi cerperapb Hayruoro coBera

. VIrnareHKo

@rrif A. B. KoHos€uroBa
U
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