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Ha aBrope$epar AucceprarJnvr OAH Baua Tynra

< (DopvrupoBaHue, oJleKTponpoBoA,rru Lre u 3 apf,AoBbre ceofi crBa rrJr eHoK
H aHocrpyKrypl{poBaHHoro rpaS urono4o 6Ho ro HHrpHAa yrnepoAa)),

rIpeAcraBJIeHHyro Ha coacKaHkre yueuofi crerreHr4 KaHAlap.ara TexHurrecKr4x HayK
rto crequaJlbHocrpr 05.16.08 - HanorexHoJrorr{r4 H HaHoMarepr{arrbr

(nr arep vrarrbr 4.nfl 3n eKTpo HHKr,r z S oro nraru )

fnccepraquoHHafl pa6ora Oan BaHa Tynra flBJrrerc{ KoMrrJreKcHbrM HayqHbrM
HccneAoBaHHeM B ollaclw HaHorexgororufi v HaHoMarepuaJroB, B rracrHo erLr) B
ycraHoBJIeHpII4 3aKoHoMepHocrr4 SopivrupoBaHl4f,, cocraBa H Kpr{crarrJrHrrecrofi
crpyKTypbl oca)KAaeMbIX nrreHoK rpa$r,rrono4o6Hofo Hvrrpvr4la yrrrepoAa kr
IJIeHOTIHbIX CTpyKTyp Ha efo OCHOBe, SKCrrepHMeHTaJrbHOe olpeAeJreHHe H

MoAenbHoe orIHcaHHe 3aKoHoMepHocrefi oneKTporrpoBoAHocrr{ kr [po.rrBn eHvrfl,
3apflAoBblx CeOfiCrB sTOfO MarepH Arra B nreHorrHbrx crpyKTypax Ha ero ocHoBe Arrfl
rIpHMeHeuHfi nonyqeHHoro Marepzarra B Mr,rKpo- v HaHogJreKTpoHHbrx ycrpoficrBax
o6pa6orKu ranSopu arJuvr.

lraccepralll4oHHafl, pa6ora cBfl3aHa c pazpa6orrofi MeroAa cKopocrHoro
xI4MI4rIecKoro ocaxAeHnfl. nJreHoK rpa$zrono4o6Horo Hurpura yrJrep o1a (g-C:N 4) H
lreHoqHblx crpyKTyp Ha ero ocHoBe, repcrreKrrdBHbrx nnfl rrpr4MeH euuit B
oneKTpoHr4Ke, SoroHrare, SoroKaraJrvrce 14 [p.

Anropovt AucceprarJvrvr pazpa6oraH rrpoqecc cKopocrHoro xrrMurrecKoro
ocaxAeHnfl, rIrIeHoK rpa$zronoAo6Horo Hvrrpr41a yrnepoAa Lr3 naponofi (ra^:onofi)

Sa:rr [pI4 arnrocQepHoM raBrreHpr:a c HcrroJrb3oBaHr4eM napoB MeJraMr,rHa, qro
rIo3BOiIteT QOpVrUpOBarb frJreHKr,r g-C:N+ Ha noBepxHocrflx rronyilpoBoAHr4KoBbrx
(rpenrrvrfi), rpoBoArlrlux (cranrnonefnpoeauHrrfi xpeuuufi, aJrroMr4uui) H
H3onI4pyroIrIHX (oxcz4bl KpeMHvrfl. r,r aJrroMnHvrfl, creKJro) uo4no)KeK. llo pesynbraraM
BIITIoJIH eHvrfl KoMrIJIeKcHbrx r4ccneAosaHrafi (ener<rpoSuszuecKHX, orrrr,rqecKr,rx,

SorolrcMI4HecIIeHrHbIX Lr crpyKrypHux) ilpeAnoxeHa o6o6ueHHaf, pe3r,rcropHafl
MoAenb vr ocHoBaHHafl Ha sefi oKBr4BarreHTHar oJreKTpurrecKafl cxeMa HccneAyeMbrx
lreHor{Hblx crpyKTyp c yqeroM saulolee 3Harrr4Mbrx roKonpoBoAsrrlr{x KaHaJroB, rrro
rIO3BOII4JIO IIO SKCnepHMeHTaJrbHbrM Bonbr-aMrrepHbrM xapaKTepHcTr4KaM BrlepBbre
paccr{HTarb: rloreper{Hoe yAenbHoe corrporr4 BrreHHe frrreHor{Horo g-C:N+i
rlpoAonbHoe yAenbHoe colporuBJreHae paBHoe; BenurrzHbr noreHrlr4arrbHbrx SaprepoB
MexAy cnotrMr4, r{ Me)KAy KpHcTarrIrHTaMr4 B Ka)KAOM CJrOe.

Pesylrrarbl I,IccneA ogauuiL, trpoBeAeHHble coplcKareJleM, HMeror
[paKTl{rlecKyro 3HarrnMocrb, 3aKrroqaroqyrcc.fl B ToM, rrro paspa6oraHHbrfi upoqecc
cKopocrHoro xkIMurrecKoro oca)KAe:nvrfl nneHoK rpaQuronoAo6Horo Hvrrpnp.a
yrnepoAa, o6tagax flpocrorofi peanl43 ar\hvr H sKoHoMr4rrHocrbro rro cpaBHeHuro c
I,I3BeCTHbIMH MerOAaMH, OTKpbrBaer HoBbIe Bo3MoxHocrH l.nfl IIpHMeHeHl/Ifl. 3TO|O
Marepn alra B MI4Kpo- 14 HaHo gn eKTpoHr4Ke, orrrosJreKTp oHr4Ke, Q orounr<e .

O6ocnoBaHHocrb kr AocroBepHocrb HayqHbrx pe3ynbraroB vr BbrBo.qoB,
coAep)KaIrIHXc.f, B AI4ccepraIIHoHuofi pa6ore, rroArBep)KAaercfl racrroJrb3oBaHr4eM
coBpeMeHHbIX oKc[epuMeHTanbHbrx MeroAaK prccneAoBaHr4f, H o6opy4 oBaHkrfl.,
o6ecner{HBaroql4x BblcoKyro TorrHocrb H3Mepeuuit oKcnepI4MeHTaJrbHbIX AaHHIIX.



floryreHnrre HoBbre HayqH're pe3yJrbrarbr rre [porrrBopeqar $yngauenra.nrHrru3HaHurrM s o6racru (pnaur<n Lr xvtMvru [oJrylpoBoAH"ro". bce BhrBonbr ,,o
pe3yJrbraraM lrccae,uosaulrft Jroruqecxu crpyKTyp]rpoBaHbr, rrerro cQoprrayrruponaxrr,
sro uoATBepxAaer nnx o60cHosaHHoc$ rr AOCTOBepHOCT'. cotrcrarenelr
orry6nuxoaaro l0 nayvnrrx pa6or BKrroqair 4 cratsu B peqerr3r{pyeMLrx Hayrrn;rx
xypHarrax, 6 pa6or r c6opnurax MareprzruroB ronQepenqafi

B raqecege saMe.Ianufi neo6xo4uvo orMerl4Tb:
I) TTA PZCYHTE 1 NPUNO4T.ITCX 3€IBI,ICI{MOCTE TOJIIIIIIHEI IUICHOK g-C:Nq B 3ABI,ICIIMOCTI,I
or reMfieparyphr n AnrrreJlLHocrrz ocaxAeuzx. Ba4uo, trro B AI.Iana3oHe reMrreparyp
540 - 560 oC na6nro4aercr MaKcrrMyM. C qeu e:ro cssgaxo?
2) cneAooaro 6rr cpanrau pe3yJrbrarbr zccregoaanzft [oryqe'H'rx roHKI{x [JreHoK
c aHaJ'IoTFIHEIMI{ TIJI9HKaMI'I' [oJryiIeHHbIM?I Apyrl.rMr4 MeroAaMu, xor{ ynoMr{Haerct
rITo AaHHrIe ungroqacrotnoft 4uslerrpavecxofi npor"quaroar"
g-CrN cornacyrorcr c AaHHbrMlr Apyr[x zcclegonarenefi.

llpu srovr yKa3a'Hbre 3aMeqaHlrrl He or'ocrrcr K 4pr{HIIr{[]rEuIbHhIM I4 He
cul'U(aror grrcorof nayruofi n 4paKTnqecKoft gna.rrzntoctn ALrCCegraq[Ir.

- Taxuvr o6pasou, Aucceprarl[oH uan pa6o'ra @aH Bana Tynra na reuy
<<@opnanporanze, gJreKTponpoBoAf,rrrae v 3ap.f,AoBbre csotcrsa [JreHoK
HarrocrpyK'yplrpoBaHHoro rpaQurono406uoro rurrpuga y*repoAa), [peAcraBneHHEUr
Ha co,ncKa'ae yvexofi cre''e'rl KaHAr4Aara rexHrlqecKr'x HayK, .sBrtercx nayvnoftpa60roft, caMocro-srerbHo no4roroulennofi cor4cKareJreM. Ee coAepxaHr{e
coorBercrByer crrequaJrbHocrn 05.16.09 - HanorexHoJrorv r4 a EaHoMaT€pr{€lJrbr,
yAoBJrerBoprer BceM tpe60aarrzru BAK pecny6nzrra Eenapycr <o npr.rcyx(AeHr{rr
TIEHEIX CtCNEXEfi }I IIPI{CBOCHI.IU YiIEHEIX SrArrr,r[>>, IPEA6'BJI-,IEMEIM K KAHAI4AATCKI{M
.ql4ooeprarlrlurM s ooracrz rexrrr4qecKr4x HayK, a (Das Ban Tynr sacryxr.rraer
IIPI4 CYXAEHI4' YVErrOfi CTENEHI.I KAH,4I,IAATA TEXHI,IqECKI,IX HAYK NO CIEIIH€UIbHOCTI.I
05. 16.08 - HaxorexHo rrorkrr4 u HaHoMarepr,raJr'r (Marepr{arJrbr An, oJreKTpoHaKr,r t4
$oronurr,r).

flpopexrop uo nayvnofi pa6ore frpexAeHLn
o6pasoeauzr <<f ouenrcrvf rocyAapcrBenHbrft
rexnuqecxufi yHr{Bepcr.rrer r.rntenz I.O. Cyxoro).
AOKTOp rexHHrrecKHX HayK, rpo$eccop

Bofirco A"ap.fi AH4peeBkrq

fl'' Eoilt<o Audpeu Arudpeeeuq) raro corJlacl4e Ha o6pa6orKy Mor{x repcoH€lJrbHbrx
AaHHbIX, QBfl3aHHyro c sauHrofi Al{ccepraL\uv kr o$opnureHr4eM arrecrarlgoHHoro
Aena (Dau Bana TyHra.
24.02.2025
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