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Ha Arrcepraqifi ne Ao cn iAxennr JlyUrora IOp ir B irani fi o BlnLIa

<<Bnnue npocmopontlx o1uecrceub cu<ycmuqHux Qououie Ha mepl4oduuaMi'aai ma

rn eprw o ett ercmpuuu i 6 n a cmu6 o c m i u au onni e orc e eKc az o H cln a u o I c mpyKmyp u>>,

rroAagy ua:go6yrrfl cryreH-rr AoKropa Sinoco$ii s rzurysi gHaHr 10 dlpupoAnn'{i

HayKID) sa cneqiaJruicrro 104 <OisuKa ra acrponouia>>

Arcrya.nrHicrr Arceprarlifi noro Aoc.niAxeHHr ra il n panruqHa qin n icrr

AocniAxenHq Bnnr4By rrpocropoBlrx o6vexeur aKycrLIr{HI4x Qououie Ha

TepMoALlHaivri.IHi Ta repMoeJIeKTpI{tIHl

cTpyKrypH e aKry€uIbHI{M HarpsMoM

$oroniru, cuiurponiru ra repMoeJIeKrpLIKI4 .{e.qani 6inrure fpyHryerbcf, Ha

Br4Kopr4crasni uarepianie ig HaHoNaerpoBLIMtI posuiparrau, y flKvrx KBaHroBo-po:uipni

eQemu Ta rBr{rrla upocropoBoro o6uexeuss cyrreBo slaiHlororr Si:uvni

xap aKTep vrcrvrKkr n op i n nx Ho g o 6' eu Hr4Mu Kp rI c raII aM H .

Oco6rusoro 3HarreHHr Ha6ynae aHanis aKycrI4qHHX $oHoHuHx MoA y

naHourisrax, ocxiJrbKn caMe SouoHua uiAcucreua Bla3r.aqae [poqecl4 rlepeHeceHHfl

TenJra ra 3HaqHoro rvriporo BrrJrr4Bae Ha relrJloevHicrt, enrpouilo, nilrHy euepriro,

rerrnorposiAHicm i reprr,roeneKrpLrqHy ao6poruicm vrarepianis. Y HaHopo3Mipur'rx

crpyKrypax guina crreKrpa aKycrklrrHl4x Qonouin nnacli4ox rpocropoBoro

o6uexesH.s rpr43BoAgrb Ao icroruoi nao4z$ixallii repMoALIHaIr,ti'IHux uapair'rerpin i

NaexanisNain rerrJronepeHocy, uro ni,4rpranae MoxtJII4Bocri uinecrlpf,MoBaHoro

KepyBaHHr rerrJroBr{M?r ra€neKTpoHHLIMIa BJIacrLlBocrf,MI{ rr'rarepialin.

Arryangricrr rarux AocniA)KeHb oco6rueo 3pocrae B yMoBax noAanruroi

vrinialopusauii eneKrpoHHr4x npracrpoie ra niAelauleHHq BI4Mor Ao

eHeproeSeKrprBHocri cyuacunx rexHoJrorifi. lleperpin ereuesriB HaHoeJIexrpoHixu ra

neo6xiAnicrr e$errprBHoro siAne,qeHH.rr rerrJra € oAHHMI4 3 roJIoBHI4x o6ruexyBaJlbHl4x

Sarropin po3Br{TKy HaHoeJreKTpoHHI4x cucreM. y se'R:t<y 3 III4M BI4BqeHH.f,

saxoHoNdipnocrefi sN,riHu rerrJroBr,rx xapaKTepr4crllK HanonnisoK 3aJlexno eiA ixnroi

Bnacrnsocti HaHourisox reKcaroHalrnoi

cyvacnoi $iszru rBepAoro tina, $i:raru

Hr,r3bKoBLrrvripnux ctrcreM Ta HaHorexHonorifi. Ctpirr,mufi po:nuroK HaHoeJIeKrpoHlKI4,



roBrrILIHrI, reoMerpii ra rpuctari.rHoi crpyKrypl.I

BalKJrI4Be rIpLIKnaAHe 3HarIeHHt.

Mae He JrHIue Syn4aIvreHtalrHe, a fi

Kpirvr roro, sHa.rHufi inrepec Ao repMoeneKTpI4rIHHX Marepianin eyuonleuufi

uorpe6oro crBopeuHr HoBHX Ax(epen eueprii Ta cLIcreM peKyrepaqii renna. 3uuxesns

TerrJronponiAHocri npra:6epexensi Br,rcoKHX eneKTpI/FIHI4x xapaKTepHcrLIK e oAF{I,IM 13

KJrrorroBtrx uuxxis uiAsHuIeHHr repMoeleKTpl4tlHoi e$errusHocri rr,rarepianie. CaNde

HaHocrpyKTypyBaHHfl. Ta KepyBaHHr Sououltl4M cIIeKrpoM po3rntAalorbct cboroAHl

{K rrepcnerrnsHi niAxoAra Ao noKpalueHHf, repMoeneKrpuqHux rlapaMerpin. V uboMy

KoHTeKcri aocli.qxeHHr nauonlinoK reKcaroHalrHoi crpyKrypu e BaxtJluBvrl.r:,z. Anfl,

po3BLrrKy cyqacHLrx enepro:6epirarouux rexHoJrorifi ra crBopeHHr SynxqioHiLIIbHtIX

vrarepianiB HoBoro norolinns.

Taruu qLrHoM, TeMa Ar,rceprarlifiHoi po6oua e aKTy€ubHolo tK 3 roqKl4 3opy

Syu4avreHT€urbHlrx AocniAxeHr Si:nuHI4x BJlacrunocrefi Hu3bKoBl4rvripHux cucreM,

TaK i s uosuqifi [paKTlrrrHoro 3acrocyBaHHq orpLIMaHI,IX pe3ynbrarlB y

HaHoeJreKrpoHiqi, repMoeJrerrpHqi ra cyqacHltx in$oprvraIlifinux rexnororiqx.

Cryniur o6rpyuroeaHocri HayKoBrrx noJro?KeHb' ullcuonrin,

peKoMeHAaIIifi, cQoprvronaHHx y aHceprauii

:a6esneuy€Tbct B?IKopHcraHH.flM QyH4aueHT€LIIIHIIX ra

reoperuqnoi $i:uKpr, 3oKpervra reopii npyxnocri, N4eroAie

rr,r oAel i [e6 ax-KaJInay e fl . Ta IIp aBpI JI a Mar i c c e n a. 3 acro c o e aH i

Ta ruI{poKo Bl{KopLlcroByrorbct rnfl AocniAxeHnq

TepMOeJIeKTpI4IIHLIX BJIaCTI,IBOCTefi HI,l3bKOBI4rvripHnx CI4CTeM.

aIIpo0oBaHI4x MeToAlB

,{ocronipHicm orplrMaHr4x pe:ynrrarin ni4rnepA)I(yerbct y3roAxeHHflM

Teoperr,rqHr4x po3paxyHrie is eiloN,rraMu eKc[epI4MeHT€uIbHHMI4 Ta reope^rLrrrnnMr

[aHkr;1y1;,1_ inunax aeropin, a raKox Sierzuuoro o6rpynroeaHicrrc orpHMaHax

sanexHocrefi.

flparru.rHi peroueH.qaqii rqoAo BrIKopI4craHH{ nasoulinor 2H-PbIz f,K

nepcrreKTuBHlrx TepMOeneKTpI4rIHHX rvrarepianie rtoriqHo BHrIJII4BaIOTI i: npOne4eHoro

O6qpynrosarricrr HayKoBr4x rroJroxeHs i nuuronrie AlIceprallifinoi po6oru

KBaHToBoi crarracruru"

IIIAXOApI e KOpeKTHI4MI,I

TepMoArIHaMi.{HIax i



aHaJri3y rerrnorponi4uocri, TepMoAr{Hairai.rHlax Synrqifi i oqinru repMoenerrpzvnoi

4o6porHocriZT.

Bucoxprfi pineut 4ocroeipnocri po6oru raKox ni4rnepA)Kyerbct oco6ucruvt

BHecKoM :4o6ynaua y po3po6ry nporpaM AJrr KoMrl'torepnoro MoAenIoBaHH{ ra

Br{KoHaHHf, qucenbHl4x po3paxynrin.

llp" niAroroeqi Anceprarlii Jlyurox IO. B. onpallroBaB BenLIKy xilrricrr

$axonoi iHoseNdHoi ra yrpaiscrroi nireparypu. Ue crarri y Bl4coKopefiruHronux

xypHaJrax Ta KHHfax, ulo HaBeAeHl y crltcKy BrrKopHcTaHvx A)Kepen.

Haynona HoBrI3Ha

y Aprceprarlifiuifi po6ori orprlMaHo Hr{3Ky HoBI4x pesyltraria, uo

po3rur4prororb cyqacni yaeneHHr rrpo BnJII4B rlpocropoBoro o6iuexenH.tl aKycrl{t{Hl,rx

SoHoHin Ha BJlacrlInocri saHonrinoK reKcarosalruoi crpyKTypl4.

Buepure s Ha6rraxeHHi npyxHoro KoHrr4HyyMy orpl4MaHo aHaJIiru.IHi Bnpa3v

,qnr qacror i rpynoBux rrrBr4AKocrefi arycrr,rr{Hl4x $oHonin pisnux rloJltpl,I3aqifi y

HanonrisKax reKcaroH€urbHoi crarraerpii ra ecraHoBJIeHo ix sanexHicm sil roBIrrLIHI4

uisor i relaueparypu.

,{ocni4xeuo BrrJrr{B npocropoBoro o6rraexeHHq Ha repMoAnHarr,riqni Ta

rpaucnoprHi xapaKrepverr4Ku naHonrieox rl4ny GaN, AIN i PbIz, 3oKpeMa

TerrJroeMHicrr, eurponiro, TerrJrorrpoei4nicrr i reprr,ro4u$ysiro. lloxa^:auo, IrIo

Hafi6inrru nupaxeni e$errz rpof,Bn-{rcrbc.f, B yJlbrparoHKl4x crpyKrypax.

Bneprue BuKoHaHo analig eHecris oKpeMI,IX Souonnux MoA y $opruryBaHHt

TepMoAr4Hal{i.rHux i rpancnoprHr,rx BJracr?IBocrefi uasonrieox ra sAifi cHeno oqinry

repMoenerrpuuuoi 4o6porHocri HaHourieorc PbIz, Iqo ni4rnep4xye ix

nepcrleKTueHicm An.{ 3acTocyBaHHt B TepMoen e KTpI4qHI4X rlpncTpoqx.'

OrpuvraHi pesylrrarn Marorb Baxnr4Be 3HaLIeHHt Ans po3BHTKy $ieraxu

Hu3bKoBr4uipHrax cucreM i crnopeuH-rr HoBHX SynxqionallbHl4x repMoeneKTpI,IrIHHX

MaTepl€urlB.

Crpyrcrypa i suricr 4ncepraqil

.{ncepraqir Mae virry nori.ruy crpyKrypy, qo siAroniAae BuMoraM Ao

rcnani$iraqifinnx HayKoBrrx npar{b. Po6ora cKJlaAaerbct gi Bcryrly, rlorl,Ipbox



po3AiniB, Br,rcHoBKiB, cnlrcKy BLrKopr,rcraHux Axepen ra AoAarxin. 3aranslauir o6csr

4racepraqii craHoBr4rb rroHaA 147 cropiHor, rlo cniAqlarr rpo lpynronuictr

npoBeAeHoro AocliAx(eHHtr.

V ncryni o6qpyHroBaHo aKTy€rlrbHicrr reir,ru, BrI3HarIeHo Mery,3aBAaHHf,, o6'€Kt

KpucTa[lrrHr{x crpyKTyp,

3acrocyBaHHt y cyuacHifi

ik rnacu$iraqii,

erexrponiqi ir

i upe4rr,rer 4ocli4xeunx, oKpecneHo MeroAI4 Ta gn's3oK po6oru 3 HayKoBI,IMrI

rrporpaMaMr4 raQe4pra. lloAano in$opuauiro npo anpo6aqirc pe:ynrrarin ra

oco6ucrnfi eHecor :4o6ynava.

Ilepruufi posair uicrurr ormA nireparypra : npo6neMarLIKH Hn3bKoBl4uipnrax

uerogin cr4HTe3y ra rIepcIreKTI{B

repMoeJrerrpnqi. Oco6nuny yBary

npu4ineno aKyerLrrrHurra SoHoHaM ra ix poni y Sisuunnx rpoqecax HaHocrpyKryp.

,{pyrnfi pos.qin rpucBrqeHufi. auaJriru.urouy po3paxyHKy crleKrpin vacror i

fpyloBLTX ruezAxocrefi aKycrr4qHrax SoHoHin y naHonrisrax rercaronalrnoi

crarr,rerpii. Aerop pospo6un MeroAr{Ky anarirH.{Horo orll4cy 4ucnepcifiunx

3€urexHocrefi ra noKa3aB ix rpaHcQoprvraqiro si sMiHorc roBurI4HI4 TIJIIBKH.

B rperboMy po:4ini po3urqAaerbcq BTIJII4B aKycrI4qHHX SoHonie Ha

TepMoAHHaN,ri.{Hi Snacrueocri HanonrisoK PbIz. Aocni.qxeno reuloerunicrs,

enrponiro ra ninrHy enepriro, Brl3HarleHo BHecKu oKpeMI4x rilor cneKTpa y

SopuynaHHt III{x xapaKTepucrnK.

B

QoHonin

qerBeprovry po:4ini aHarisyerbcq ponb. cKnaAoBHX cneKrpa aKycTuqHLIX

y QopuyeaHni TpaHcnoprHlrx i repuoeneKTpl,IqHl4x BJIacrI{BocreZ

naHonninor PbIz. Pospaxonauo reuneparypni sanexHocri rennonponiguocri,

repuo4raQysii ra repMoenercrpuuuoi 4o6pornocri, o6rpyHroBaHo rlepcrleKrusHicrl

Br{KOpr4CTaP.H',. ynbTpaToHKr4x HaHorrJnBoK.flK TepMOeneKTpI4qHOfO MaTeplaJly.

Y sgcHosKax y3ar€urbHeHo pe3ynbrarra AocniAx(eHHt, c$opuynboBaHo ocsonui

rIoJroXeHHt HayKoBoi HonusHpl Ta [paKT]IrIHoro 3HarIeHHt po6orz.

Crurcorc Br4KoprrcraHlrx pKepen uicrurr I79 axepel i oxourroe 3Harlnuft uacun

cyuacuoi uayronoi nireparypll s AocriAxynanoi reMI4.



Tar<uvr quHoM, crpyKTypa Auaeprauii e nocriAoeHoro ra loriqsoro, a 3uicr

niAnosiAae 3a.f,BJreHifi naeri fi sanAaHHsira AocniAx{eHHt, ulo sa6esneqye qinicHicrr ra

HayKoBy 3aBeplueHicru po6oru.

IlosHora BI{KJraAy rvrarepia.nin y po6orax, Rrci ouy6.ninonani aBTopoM

OcHoeHi rroJro)KeHH{ i sucHosxu Ar,rceprallifiHoi po6oru nraxnageni y 6

HayKoBrrx rpaqtx. 3oxpeua, 5 g uux iHAexcoeaHi y Scopus (asi Q:3, rpu Q:4.

Marepia-nr4 Alrcepraqii AonosiAanucs Ha vrixHapoAHrlx HayKoBHX ronQepeHqirx, ea

pe3yJrbraraMr{ -nKlrx ony6niroBaHo 5 re3 AononiAefi. Ony6nixonani po6oru

ri4o6paxarorb ocnosHi noJrox{eHHs. Avrcepraqii, iuicrsu AocrarHbo nosHllfr BI,IKJIaA

orpr4MaHr.rx pe3yrrbrarin ra nigrnepAlKyrorb ix anpo6allirc y Hayroaifi cuinruori. Ue

csiAqrarr rpo H€rnexuufi pinenr 3aBeplrleHocri AocliAxeHn.s ra niAnoeiruricru fioro

srraicry BrrMoraM 4o rnaniSixaqifinrax HayKoBI4x npallb..

BiAorvrocri upo AorprlMaHHq aKaAerui'rHoi go6povecHocri

V 4racepraqii ra HayKoBr.rx ny6nir<auixx Jlyuroxa IO. B. ei4cyrni nopyrueHHt

araAerui.uroi go6po.IecHocri.

3aynaxeHHfl Ao 4ucepraqii

llpu o:Hafiou.nenni 3 reKcroM 6yno BLItBJIeHo pflA HeAonirie:

t. Buxop:acraHHfl, rr,roAeni npyx{Horo KoHrHHyyMy.qnq nrisor, ari uicrsrr 4exillrca

aroMHlrx ruapin norpe6ye AoAarKoBoro o6rpyuryBaHH-f, .

2. npu posn'xsanHi auQepesqianrHoro pinnflHns. BI4KopI4craHo rpaHuvni yuonu

Hefirr,rasa, qo MoAeJrroe ninrHy uninry. I{iranvlu 6yv 6vt BI4IraAoK, KoJII4 uriera

:arpinneua 3 oAHoro 6ory, qo eiAnoeiAae craryaqii, KoJIpI BoHa HarII4JIeHa Ha

nuKnaAIIl.

3. Onucru ra rexHi.Iui uotvtnlxu:

- y nepeniry yMoBHr4x ro3HaqeHr (c. 16): repvriH "feltvtro;rcqia" gauicrr

HopMaruBHoro "femurorbrla". Taxox BKa3aHo "po4in 3" gavricrr "po:4il 3".

Ha c. 47 savricrr <<nninru>> HarrvrcaHo ((TIJIaBKV)).

- Ha c. !6, y crulcKy cKopoqeHr, a6periarypa DFT po:rura$poBaHa rr "reopir

4usepenqiana rycrLrHvr", ro.{i qr 3aruulbHonpuitutruM nepeKnaAoM e "teopi-r

SyHrrlioHuuly rycrI4uu" (Density Functional Theory).



- Cropo.rennx sh, SA ra AS

HaBeAeHO y Crrr4CKy cKopoqeHb.

rrro no3Haqarorb pi:uufi rrau Sononie He

- y crlplcKy ouy6nircoBaurrx rparlb 3a reMoro Ar4ceprar{ii na c.11 ra ua c.I44
nI n.4 ra u.5 BKa3aHo oAHy i ry N caMy crarrro, xoqa DOI y nux pi:ui i
BKa3yrorb Ha pisni crarri.

3asHa'{eHi eayeaxeHHt{ He BrrrrzBaroTb Ha BrrrcHoBoK rrpo encoxufi nayxonrafi

pinenr Axceprallifinoro AocniAxeHHr ra fioro 3aranbHy rro3r4THBHy oqiury.

3ara;rrnufi sucHosorc

lucepraqifina po6ora BI4KoHana Ha Bucor(oMy reoperuqHoMy pinHi, ruarepian

AHceprallii nrarcna4eHo B nori.rHifi uocriAosnocri, niH cynpoBoAxyerbc.f, BeJrr4Koro

rinrricrro ra1ru'iliux ra rpa$i.rHlax Aa.a:ax, xri 4eranrHo ni4o6pilKarorb pe3ynbrarr4

npoBeAeHLIX 4ocli4xeHr. Anaris [peAcraBJIeHHX AaHLrx rnu6oro po3Kpr4Bae

cyrnicTb $isrzuurax -f,BI{ilI Ta rlpoqecin, u1o, cnpr4rrroqu 6inuu rnu6orouy po:yrr,ri'Hro

rlpeAMery 4ocni4xenux. Yci cSopuynroeaHi BHcHoBKtr orpr4Manr,r neo6xiAny i
AocrarHlo reoperI4rlHy apryMeHTarllrc Ta e MeroAonoriqHo o6lpynroBaHpMr{.

{racepraqifiua po6ora Jlyurora IOpia Biranifiosuqa <Gnnue npocmopo1ux

o6uecrceub aKycmuttHux Soruouie Ha mepuoduucttvtirtui

enacmueocmi uauonnieorc zerccazouanauo| cmpyKmypu>>,

HayKoBoro cryrleH.fi AoKropa Siloco$ii y ranysi suaHr 10 - llpupo4Huui HayKr4 3a

creqlanbHicrro 104 @igur<a ra acrpououix 3a fi aKryanbHicrro, HayKoBo-

Teoperl{rrHI4M pinuerr,r, HoBz3Horo ilocraHoBKr4 Ta po3e'x3aHnx upo6nerrara,

npaKTuqHI4M 3HaqeHH.flM orprrMaHl{x pesyntrarin, cucrerragicuo Br4KJraneHH.rr

siluosila€ BllMorarr,l nynxrie 6,7,8, 9 dlop-flAKoM npr4cy.qx(eHH.rr cryrreHr AoKTopa

SinocoSii ra cracyBaHH-fl piureHnx pa:onoi cneqiarisoeanoi n.reHoi papu 3aKnaAy

BkIII{ol ocBlTvI, nayr<onoi ycraHoBLI [po npucyAxceHHr cryrreHr AoKTopa $inoco$ii>
3arBeplx(eHoro flocranoeoro Ka6inery Miuicrpin Yrpainra ni4 12 ci\ux 2022 p.

i\b 44 (is snainaul4, BHeceHHNarz sriAno s flocraHoBoro Ka6inery Minicrpir vxpainu
]s 43 1 eia 21.03.2022 p., j\b 502 sia t9.05.2023 ra ltlb 501 sia 03.05.2024\.

mq mepMoenercmpuuui

rroAaHa Ha slo6yrrs



Bnaxaro, lrlo Jly$ox IOpifi BirarifioBr{rr 3acJryroBye Ha rlpucyAxeHHf, cryrlens

AoKropa SilocoQii s rany:i 3HaHb 10 - <flpnpo4nnvi HayKLD) sa cneqiamHicrro 104

- <<OisEKa ra acrponouis>>.

PerIeHseHr

AoKTop Qieuro-vrareMarl4qHl4x HayK, upoQecop,

npoSecop xa$ e4pn repMoeJIeKTpI{KI4 ra MeAI4rInoi S isuxr.r
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