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3AKIIOqEHI4E

flo uroralr paccMorpe:eus. v o6cyN4enur
,{uccepraqnu HedeAosa neHraca lopreeu.{a

(Quo coucxamenz yueuoti cnteneuu)

npeAcTaBneHHofi Ha coucKaHue yveHoft cTerreHr.r

KAHAVAATA OII3IIKO-MATEMATLIqCCKIIX HAYK
y qeHHat cmeneHb

IIo reMe (flMP crrJraBoB Ga-In u Ga-In-Sn e )'cnoBr,rrx HaHoKoH0afiHMeHTa>
(me.ua duccepma4uu)

no HayqHofi cnequalrHocrr4 1.3.8. @ngr4ra rouAeHcuposaHFroro cocroquus
auQp u HatLMeHoaaHue Hoy,rHoil cne1uo.nbHocmtr ( navuxutx cne4tta.oonocmefi)

I{ BLIIIoJIHeHHofi B @eAepaDnont rocy.qapcreeHHoN.r 6roAxerHora o6pasonarerr,uoNa

o utv e HoSa H u e op?4 Hu3aqu u u zo o n pe oc m aalr e H ut

a rarc(e [peAcraBneHHrIX col4cKareJreM HayrrHbrx ny6nuxaqrafi, n roroprrx u3rararorcs
ocHoBHbIe HayqHble pe3ynbTaTbr Ar4ccepTarlwt ,ilpvtlJsTbr cneAyroque peureHr4q,

3aMerraHrrs II peKoMeH4a\vv :

flpegcran,reHHas pa6ora rrBrqercq aKTyaJrbHofi B Bruirv ror-o, qro r,r3yqeHue
HaHOKOMIIO3I,ITHrIX MaTepI4anOB rBrqeTcq oAHt4M v3 npr4oprlTeTHrrx uanpaueuufi
LIccJIeAoBauLrfi e coBpeMeHHofi $u:ure KoHAeHcrrpoBaHHoro cocro.sHr4.f,. ZHrepec r
HaHoKoMrIo3IrraM o6ycloelen pacryulr.rM rrprrMeHeHr4eM orrrx Marepr4aJroB B

MI4Kpo3neKTpoHI4Ke, ozorexnoJlofl4.flx, I4m(eHepl{u, oIrrI4Ke, 3neKTpoxr4Myrlt v MHofI4x
Apyfl.rx o6racrsx HayKu I4 TexHI4Kt4. Hanororr.rrro3r4THLre MarepvaJrbr xapaKTepr43yrorct
ptAoM HoBbIX csoficrn 14 npeIrMyIIIecrB no cpaBHeHprro c rrx MaKpoKoMrro3t4THbrMrr
aHaJIoraMI'I, qro o6ycnoBJleHo B rlepByro oqepeAb rrporBneHrreM pa3Mepnux e(f(perroB rr
6olruroft nnoqa.qblo floBepxHocrr,r KoMrroHeHT. Ha [epeAoBoM py6e](e conpeuenuofi
npl{KnaAHofi (fusnrra 14 TexHoJlorlrv Haxo1flrcx paapa6orKa r4 rrcrroJrb3oBanrae ycrpoficrn
MI4Kpo- vt HaHo3neKTpoHr.{Krr, oJreMeHTHar 6aza Koropbrx BKJrroqaer
HaHOCTpyKTypI4pOBaHHbIe MeTaJrJrr,FrecKr4e crrnaBbr B x$4IKoM r4 TBep.qoM cocTorHr4t4, B

ToM qr4cJle n rarnuficoAep)Kattlue cnnaBbl.

:mrera CII

от 03.04.2024 № 33-04-53



ocnoruori qe'rll'lo pa6o'r't tB-iltilocb r4ccJreAoBaHze oco6ennocreir (ra:avecxnx ceoficrerallalico4epxaqux crnaBoB B ycnoBrrrx uaHoxoHrpaiiHveura ,aro4o, -flMp: cpa:oeororlepexoAa xlrnKocrb-)KIlAKocrt' n 6nHapHotra cu,raee Ga-In, ene4eHHJno u nupo, ona,roeori
ffi#ffi .1l'1ffiilil'T,oouloo"IrxHocrr{ " *"1X:y rponHov cr.]raBe Ga-rn - S n s
pe3OHaHCHhIX 

Jrrropax",","""r;H;f#,1*n##i--i"":'Ar#*ilHTtx".xH:: jlxt
Hayvuaa HoBrr3Ha pa6orrr cocrorlI n"'pn"'. 6'n o6uapr;;;'"';##";;:t^:T#ffiitrJ#1.0.*oo 

xruKocrb_)Kr4AKocrb n 6zuapHoM pacnnaBe Ga_In, 
"""oa""Jr" B rropbr zcKyccrBeHHofo orrarra.@asosHfi nepexor 6rrn HafiAeu B nepeoxnaxAeHHoM paclnaBe rro aHoMarrr.f,MTeMneparypwoilr zanncnMocrlr crBI4ra Haftri 
" n^nlxryr,"n ,roro.ro" .uior". BnepnrreBbItBJIeHo' sro Sa:onar ruarpaMMa 6vnapHoro crrJraBa Ga-In B ycnoBr4sx

ffi#Biff.tffiHfiil JHcrB 
e HHBI. or rrvr,,un or s a: o n ofi o" u'pur* o 6r e'n oro

ToqKI4. 
r4vJ'vAoJr,ut' uMeIrIeHI4e IIo KoHueHTpaIIIrl4 nonoxeHru gBTeKrzqecxofi

2' Bnepnrre,.6hlJlo I4ccJIeAoBaHo r43MeHeHve cABrrfa Hafira tunuit-{Mp z:orononr'rrrr'n 6eca u Ttca n ".otoiu-r;Ar;-li;i;;;; ffi;;oro xr4AKoro cnraBa Ga_In_Sn,BBeAeHHoro B [ophr r4cKyccrBeHHoro olana c ArraMerpoM mapoB vr3 arraopQHOroKpeMHe3eMa, paBHhrM 270 nm, r4 rroprrcrhrx creKOJr c ArraMerpoM nop 7, 7g n25 nm. Brrroo6napyxeno yMeHbrrr e'rrs crBnra Hafira *" ;";;;;; ;a_tn_sn, 
""*"*ro.o B nophrHaHorloprrcrhlx tutllq: rlo cpaBHeHI4Io c o6reu'uu paclJraBoM. rloxa3auo, qroyMeHbrrreHr4e cABr4ra Hafira*oppirr"pyer c pa3MepoM nop.3' Bnepnrre A'r'a rpofiHoto pu..tou"a ca-tn-s^rr, 

""aaarrrroro B Ha'orroplrcrhre creKJrac pa3MepoM nop 7 nm' Ha6nroAarlocE pi*nuqlre qacrorHoro cABr4ra pe3oHaHcH oit nuunu,'MP An'' AB)4( I43ororloB raJrlrus, vr saBnc.rMocrb qacrorHoro cABprra oT BeJrr4qz'brnocror'H.ro MarHr4THOro [or-s. Bnep*re ou"rr"ra oco6eHnocru 6ruz
;j;;o"o"t"poBaHbr 

B paMKax Molenr4 .4r4HaMr{qecKoro KBalpyronBHofo clBkrra rvHfuvr
4' Bnepnrre 6rtlo r4ccreAoBaHo Brrvr*Hne HanoxousafinueHra Ha aroMHyronoABI4xHocrB B pacrlnane Ga-In-Sn, ane4eu'oM B Ha'orropucr're Marpzrr'r c pa3nrrqHbrMpa:]MepoM 14 reoMerpuefi uop. llpz norraoqrr v3Mepenzfi cxopocrrr clrrH-pe'rerovHoft
l:ffi::1"uffi";totlo 

uafi4euo, oto nlrn crrrraBa Ga-In-Sn, 
"".o""ro.o B nopbr

rroprrcrhre creK,ra)nai'Ia 
c xapaKTepHbly pa3MepoM cI4JII4KaTHhrx uapoB 210 nm u s

a"66y,""".;;;ff;ffJT#:::^?1":"'i,H;_'#ff .ld;.,'#.;**n;nf
faRoaeuoncrpzpoBaHa 

caMocorJlacoBaHHocrb 
AaHHbrx o noABl4xHocrrr, rloJryqeHHhrx r43

5. vrvr v c4BvrroB pe3oHaHcHrrx nznrafi.

6n lpsMbre Aoxa3arenrcrna SopurzpoBaH[{ B TBepAoM
c rpvxrvp o rr 0 - Ga 

_ " . lo-:l:':x: :ffi ;#" ?'T.ffi:l H; 
.ii"TTfi:' 

x'r*fi*lHauoxoHsafiuueura. Brr.{n,reHa ,.rn.puryp nas o6,acrb e( cyqecrBoB aHhfl B nopax
;J#$"#arpI4IIbI 

z Hafi4eu' 3HaqeHlrr KBaApyno,rrHorz roHcraHrhr ,, ,r"t o6nacru



fu6ffnx tr AeoopMr4pyeMbrx sneKTpoHHblx 3ireMeHroB B TaKTIX ynbrpacoBpel\{eHHblx

o6lacrsx [p[MeHeHr4r, r(aK co3,qaHr4e ncKyccrBeHHbrx Mblrrru H TaKTI'IJIE'HbIX ceHcopoB, B

rxuArcofi po6ororexr{aKe. }l 3d-neqarur, HaHoN'IerlrlqIlFIe u MHorotvl ,qpyrol'I. Pe:y.ntrarsr

Aanuofi pa6orrr pacnrrpsrcr 3HaHr4q o BrryrflHvr\4 uauoxonQafinrr,renra ua $n3Izuecxue
ceoficrga xr{IKI,IX 14 TBepAbrx MeraJIJr}rqecKI,IX SBTeKTuqecKI4x cnJIaBoB I'I HX l\lox(Ho

npr.rMeHrrb n yue6uolr ilpoqecce npu noAforoBKe crrequaJll4croe s o6racru HaHoQvlr.krKur.

O66cnoeaHrrocrr, r{ AocroBepHocrr, non}-qeHlIbIX pe3Ynb'ra'[ol3 IroITBepx(IaIOTcq

IlcIIOJlIr3oBaH14e]I IIpoBepeHH],IX t4e'I'OIol] IIOJI]{e}:t14tI 3KcIIepilN'leIiTa"iIl;I{LIX i(zl}IIlb{x Hil

coBpeN{cHHor,r BbrcoKororrHoNl oSop,vloraHr,IlI II r\feroilon ux oSpa6orKII. ,IIoKa3aBIIIIIx

cBOIo HaAe)KHocTb B ilpeAblilyTl{l4x HccJIe.ilOBaHIt[X" a TaKXe BocnpOI{3BOiU1\'{ocTbK) [I

cot.{acoBalilIocrblo ilicnepl4x4errraJrbltblx pe:lyJlbra'roB. '['alt, lre 3To ljil:]i\'IoxHO-

AOCTOBepHOCTr, pe3yilb'r'a'roB npoBepJreTcrl cpaBlIeHLIeM C AaHIIbIMII ApyfA-K asTopoB.

JI*l.lHoe -vqacrue aBTopa B iloJly-qeHrlu p$--vJrlTaroB 3aKJlroqaerct B caMocrotreJlbHoM

r{3yqeH[u Heo6xo4ravofi nr,rreparypbr rro ren{e 4nccepra\uv4 [poBeAeHIIIr 9TaIIa

npo6ono4roroBKl,I HelocpeAcrBeHHo nepeA oKc[epIrMeHToM, BL,IrIoJrHeHIlIl

gKcrreplrMenralrnofi qacrr.r pa6oru. o6pa6orxe gKcrIepI4MeHTaJIbHbIx pe3ynbraroB.

aHaJru3e noJrlnreHHr,rx pe3yirbraroB lr (foprnly;rlrpoBaHllr{ BbIBoAoB I,IccJIeAoBaHrrq. Bce

ocHoBHbIe HayqHbte pe3ynbrarbl 6;l-ru [on,vrleHbl aBTopoN{ ca}JocroflTeJIbHo.

lfo;ruora rr3Jtoxenrrfl MareprraJroB Arrcceprarunr B nyO.nurcaqunx rr anpo6aqun
pa6o6r. llo Marepr.rairaM Arrccepraur{Il orry.6ruxonanrr 6 ctarefi, B Be,t,vrqux

Me)KAyHapoAHbrx perleH3r{pyeMhrx rfz:uuecru.rx il(ypHanax, BXoA.sIuI4x B nepeqens BAK z
6a:lrr ,{auuux PIIHI-{, Web of Science n Scopus. Bce noloxteHL4s, BbIHOcI4MbIe Ila 3aluury,
HarrrJrr.t orpaKeHne n ny6luraqurx. Per-vlrraru pa6orrr 6ulll Ao-rlox(exbI I{a 4

BCepOCCUITCKLIX 
'I

Mex.{yHapoAHbIx xou$epeeqnrx.

.{raccepraqrroHHoe r4ccneAoBanne Ile$e;1ona f]enuca loptenu.ra <-f,MP ctliraBoB Ga-In ra

Ga-In-Sn B yciroBrr.r{x uaHoxon(lafinnenra> coorBercrByer [acnopry rlo Hayvuoii
cneqr{uurbgoc'rt{ 1.3.8. <Ov3rrKa KoHAeHcr4poBaHHofo cocroflr.vrsl> 14 peKoMeHAyercf, K

3arrltrre ga cor4cKaHne -vvenofi crereHr4 KaHAI4Aara dtuanxo-tuareMarrrqecKl4x HayK.

HapyIueHu-[ co cropoHbl 
o,o coilcrare,q.n

n. 11 flprara:a ClI6fV or <19> uot6pt 202l r.l'Jbl1181/1

HE BbIqBICHbI

trc gbtAgJlcilbt, nhltaleilbl

u flpura:a Cll6fy or 03.07.2023 J\b 928711

HE BbISBJIEHbI

He 6bn6neilbt- gbuareilbt

Bce ocHoBHbIe

ony6rlmonaurr

BbIHOCI,IMbIE HA

B rrpeAnoxeHHblx

3arrlrrTy HarIHbIe

COI4CKATEJICM CTATbqX.

MaTepuzulbl II4CCepTaUI4I{



Kol.nerurB corpvArrrrKoB
cn6fy

H n rrrv e rrcB{, H il a uo0p nzdete nnn

peKoMeHnoBaJr

pexouendoea't / ne pexomendooat./pexouendoea,t npu ycnosuu ycmpaueH,ta 3(rfie,ta,uu

Ar4CCepTarIuK)

tlttto coucxoment

TIO TCME ('MP
sdafiH

K 3 a rrr rf r e Ha coilcrt;:;' ;';;;:;;cr err eHrr

IIo HayqHofi cne
utufip u HouJr.re+ouoHue Hayunoil cne4uant Hocmu ( H q!) q H btx cne4 uan o n oc mert)

flpu nponereHvlLr foJIocoBaHI'I-f, KorreKTr4Ba corpyAHlrKoB Ka6eAphr KBaHToBor MexaHvKr4(nporoKon 3aceraP^LIfl Np 44/12/15-02-8 or 22 AeKa6pr 202j rj B Korrr4qecrBe 14qCJIOBEK, 
YqACTBOBABIIII4X B 3ACEAAHVI:a I,I3 15. qEJIOBEK IIITATHOTO COCTABA:

llporonocoBirnr4 (3a)>: I 4.
(rrpoTr,rB): 0,
(Bo3Aepxanilcb>: 0 .

llpo$eccop, 3aB ellrorrlrafi xaQe4pofi
Qzsuxu rsepAoro rera

C. rc. Bep6r.rH

@s, 
2'04'2024

yqeHan cmeneHb

c

(nodnucu) PacwuQpoexa iodnucu, dama

14.O. xaqaaurrxa
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