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BIATYK

o$iqifinoro orroHeHra Ha Arlceprarlifiny po6ory

KopnroqeHKo faHura Cepriinnu <CrpyxrypoyrBopeHHq i $i:uuHi

sracrusocri 6flasrro-pinnonaxnux MereureBr,rx, oKcHAHr4x ra

6araroxoMlroHeHTHrlx rou4encarin 3 HaHoposuipnuuu eJreMeHTaMr4),

uoAauoi ua s4o6yrrf, HayKoBoro cryleH.fl AoKTopa Siszxo-naareMarr{rrHr4x

HayK sa cueqia;ruricto 01.04.07 - Sisuxa rnep4oro rina

Arcrya.nunicrr reMrr Ar.rceprarlii. CrnopeHH{ Ta gocni4NeHHrr KoHAeHcaris

3 HaHopoauipuraua eJIeMeHTaMr{ e aKTyaJrbHoro upo6neMo}o cyqacHoro Siaravnoro

MaTeplano3HaBcTBa.

PisHi 3a vropSonoriero, eJreMeHTHr4M cKna,qoM Ta nuyrpirurorc

crpyKTyporc KoHAeHcarI4 3 HaHopoauipuul,rr,r eJreMeHTaMLr Malorb uuapoxufi

crIeKTp 3acrocyBanns. PisHosaxHi B crpyKTypHoMy ei.qnourenui nasocr4creMra

Moxyrb 6yrn c$oprvronaui Ha ocHosi [epexoAy peqoBlrHu B cKoHAeHcoeaHrafi craH

3a yMoB, ua6luxeHr4x Ao repMoAr{HaMi.rHoi pinHoearra.

Poseuror Sisuuur.rx yf,BneHb i rexuorori.rHi ocHoBr4 rrloAo SopvrynanHx

pisnrax 3a crpyKTypuo-nrop$ofiori.rHrrN,rr,r xapaKTepr.rcruKaMu Mer€ureBr{x,

oKcLIAHI{x ra 6araroKoM[oHeHTHI4x cr{creM 3a yMoBr4 BrrKopr4cra]H:Hfl, HaAHr43bKHx

ri4uocuux [epecl4qeHb oca4NynaHoi [apu i czcreu rrJra3Ma-KoHAeHcar a6o

xirrai.IHo aKrI{BHe cepeAoBuule-KoHAeHcar. IIpz qnoMy npocropoBo-pognoAireHa

ra Sasona ceJleKTunnocii HapoqyBaHH.rr KoHAeHcarin y nrarnx4i uauoulcreNr is

piauoruanitrorc uopSonoriero Naoxruei 3a yMoBu BrtKopucra:aHfl. 6rusrrco-

pinnonaxHoro nepexoAy peqoBr4Hr.r B cKoHAeHcosaHufi craH. Crnopenru yMoB

craqionapnocri Ta ni4rnoproeaHocri pe:ynrrarin 6rusrxo-pinuonaxnoi

KoH.{eHcaqii e KJIIotIoBtIvr y nrapiurenui Hr{3Kr,r upo6nerra uarepialo3HaBcrBa ra

Siarzxr,r rBepAoro rira. y sn'x:xy 3 rIr4M ualyzae axryamnocri Br,r3Har{eHH.tr

MexauisNais i saKoHouipnocrefi $aso- ra crpyKrypoyrBopeH*fl,, ra ix surrasy Ha

QisuvHi BJlacrllBocri rouAencarin, orpr{MaHr{x 3a yMon, 6rusrxux Ao piuuonarvr,

cvMcbKHfi AEpXertru
YHIBEPCHTET
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Ha ocHoBi naHocrpyKryp Naerarie (Zn, Ni, Cr, A1 ra Cu
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ZnOlCuO) i 6araroKoMrroHeHrHux cr4creM i::anyueHHf,M rteraris (W, Ta, Hf, Ti,

Mo, Cr, Al,Zr, Co i Ni) ra Byrnellrc.

2.3stqsox po6oru 3 HayKoBr.IMIr [porpaMaMl{ i reuauu.

Po6ora Br4KoHaHa na ra$e4pi nanoerexrponixu ra lto4ra$ixallii nonepxni

Cyrracrxoro AepxaBHoro yniaepcrarery 3a ui4rplalmu ,{epNanuoro Sor4y

Syu4auenrarrbHr4x AocliANeur y paMKax rpaHry IlpesIa4eura Yr<painra lnfl
MonoAr4x yrreHr4x <@oprr,rynaHH, rropplcrllx HaHocrlcreM ZnO i NiO Ailfl

3acrocyBaHH.,r B ceHcopnifi erierrpoHiqi>>, HoMep .qepxaBHoi peecrpaqii

0114U007089, repniu BHKoHaHH.f, 2014 p. (uia repinuuqrBoM s4o6ynauru),

cnilrsoro yxpaincrro-siueqbKoro npoexry <(DopuynaHH.f, uixpo- ra HaHocl4creM

rrlerarie 3 By3bKHM po3rroAirou poeuipir ra $opur{ crpyKrypHllx eleueHtin>>,

J\lb 0113U004331,2013 p. (sa yvacri :4o6yeauKl{ rK BHKoHaBIIr); za ni4rpurraxa

Minicrepcrna ocsiru i Hayxra YxpaiurE y paMKax cnimsoro yxpaincrr<o-

cnoBarlbKoro rrpoerry <Texnonorii orprrMaHHf, cyrlacHux nauinuporiguraKoBl{x

urieor SiC, AIN Ans 3acrocyBaHHq n rrairpoerexrpouiqi ra ollroeileK'rpouiqi>,

J\l'e0111U010547, 2)ll p. (aa yuacri :4o6ynaqxr4 qK alaxonaeq-a); B paMl(ax

4epx6rogxerHlrx reM <MexaHisMu SoprvryeanHr yninepca-rrbHrrx ceucopin Ha

ocuoni auisorpouHr4x rrepexoAis ZnOlCu2O (CuO) y BI,IrnrAi uauocucreM rl4ny

Hefiponni uepexi>, i\lb 0116U002620,2017-2019 pp. (:a yuacri s4o6ynaqKu f,K

uaroHanqx), <<3axoHouipuocti crpyKrypoyrBopeHHs rloKpHrrlB

BucoKoeHrponifiuux 6araroeJreMeHTHr4x cr,rcreM Ha BHyrpiumix noBepxHf,x rpy6

Marrux 4iarrlerpin), Ilb 0118U003573,2018-2020 pp. (sa yuacti s4o6ynarlKll nK

nurouanqx), <<3axonouipHocri QopuynaHH.f, Hauoropacrl{x ZnO, C, CIZnO i

ZnOA{iO lns norenqifiHoro 3acrocyBaHHfl y .sr<ocri ereKrpoAie ririft-ioHHrrx

aKyMyrr.rrropin>, Ilb 00119U100763, 2019-2021 pp. (sa yuacri a4o6ynar{Kl4 ,K

xepinHar<a); 3a ui4rpr,rnaxu Soray @yn6pafira B Yxpaiui B paMKax

in4ranigyanbHoro HayxoBoro rpaHTy Ha npoBeAeHHtr HayKoBI4x AocriAxeHb y

CIIIA s 1 BepecH-rl 2014 p. Ao 30 rpaBHtr 2015 p. (Yuinepcurer Tole4o,

u. Tore4o, rrrrar Orafio, Cnoryueni lllrarra Arraepr,rxu); :a ui4'rprznarra $on4y

Olercan4pa Qou fyu6onrAra B paMKax iu4rzni4yanbHoro HayKoBoro rpaHry Ha
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rrpoBeAeHHf, HayKoBr{x AoaniANenr y Hine.ruraui g 1 lunsr 2017 p. Ao 31 rpy4ru

2018 p. (Iucruryr Qi:nrz uarepianin, BecrQaniecrxzfi yuinepcurer,

u. Mroncrep, Hirraeuuuna).

3. Cryuiur o6rpyHToBaHocri ra qocronipuocri HayKoBIrx rloJrolKeHb'

Br{cHoBKin i percorueuAarlifi, cQop*ryJrboBaHux y Alrcepraqii. [ocronipnicE i

o6fpynrosaHicm oTplIMaHI,Ix aBTopoM eKcnepl{MeHTaJIbHI{x AaHI{x

ni4rnep,qxyerbc.n KoMnJreKcoM Br{KoplacraHr4x cyqacHux aupo6onauux ueto4in:

AocliAxeuns crpyKrypno-uop$orori.{Hl,Ix xapaKrepl4crl{K, Kpl4cranlqHol

crpyKrypr4, Sasoso-elreMeHTHoro cKnaAy sAificHlonaltvcfl. MeroAaMr{ pacrpoBol

eneKrpoHnoi lrir<pocr<onii (uprzna4u Inspect S50-B, PEM-102 E, FEI NanoSEM

230 ), npocnirnrcnalrrroi eneKrpoHHoi uixpocronii (npuna4ra IIEM-125 K ra

TEM Titan Themis G3 300 FEI), aroMHo-curoBoi r,rirpocxonii (uprana4 Systems

XE-100 PARK), peurreno-Sa:onoro anarisy (npr.rnaara APOH 4 ra 2xD5000 X-

ray diffractometer Siemens), eJreKrponorpa{ii (upuna4u IIEM-125 K ra TEM

Titan Themis G3 300 FEI), eHeproAr4cuepcifinoro penmeuincbKoro ana;ri:y

(nprana4 AZtecOne X-MaxN20 Oxford Instruments). Marniuri sracrusocri

HaHocrpyKTyp nireruo Br43Harr€urr4cf, 3a AorloMororo cIzcreMI,I nurr,tiprceauru

Si:u.urnx BrlacruBocrefi (upuna4 PPMS Evercool II Quantum Design).

@oromorrinrleurui BJracrr{Bocri uanocrpyKryp oKcI{Ay IIr{HKy Aocni4xyBaJluc.fl 3

BrrKoprrcraHHrM creKrpoMerpa (upvna[\ Spectrometer Fluorolog III HORIBA).

Bracrraeocri ra:osoro ceHcopa 6ytu rporecronaui ga AoloMororc nurrtiproBaHH.f,

oropy urapy oKcHAy Merany rrix erreKrpoAaMl{, BI,IKopHcroByIoqI4

Br4coKorrrnuAxicsr.rfi MyrrbruMerp (npura4 Keithly Model: 22-816). Ceucopni

aulripronauru [poBoAr{nr4 Br{Kopr4croBy}or{14 r<ouepqifiHe npofpaMHe

saSegue.reHHfl (LabView). Tarox An-g orpuMaHHf, xoH,4eucarin y po6ori

Br{KopucroByBaJrr4cx pospo6leHi naronurlyBiulbni cucretru [JIa3Ma-KoH.qeHcar ra

xiMi.rHe ocaAxeHHs is ra3oeoi Sa:ra.

4. HaynoBa HoBrr3na. B Arlceprarlifinifi po6ori, na rnlifi IIorJLf,A, orpuuaHi

raxi Hoei pe3yJrETarLI:
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- 3a AoloMororo 3acrocyBaHH, cucreMr4 noBHoi caMoopranisaqii

HaAHr{3bKUX UepecurreHb orpurvrani Ta ni4rnopeni sa crpyroypHo-

uopSolori'{HlaNall xapaKTepr4crvrKaMLr fIIIy KonAeHcarr4 Zn y nurnx4i

rpunuuipHzx cl4creM, IrIo cKna,4arorbcf, ig cla6o ge'q3aH[x uix co6oro

HAHOHI4TOK;

- peali:oBaHa caMoopranisaqix MoHorrrapy oKpyrnrzx fl-[t HaHoKpucranin

Cu s MaJII{M po3KtIAoM sa posrr,ripaM}r rrrJr-fixoM 3acrocyBaHH{ Mero.qy xiMi.rHoro

ocaAxeHHfl S ragosoi Q*r. BusHa.rarsuuir BrrJrrrB Ha npouec

crpyKrypoyrBopeHH, HaHOCraCreM ni4irparorr yMoBr{ 6111zsrxocri Ao

TepMoAr{HaMi'Iuoi pieuonaru, .sxi Br43Haqarorbc{ HaAHH3bKlrMrr 3HaqeHH.f,Mr4

niAHocuoro nepecurreHHrl ocaAxyBanoi uapz. Ilpupo4a $ialrvuoro qr4 xinai.ruoro

aKTI{BHoro cepeAoBrll{.d, tIIo Ale Ha pocroBy rroBepxHro 3Hrrxye enepriro 4ecop6qii
a4arouin Ao e$exuaaHoro 3HarreHH.f,, IOTOTHO He BTIJIABae Ha npoqec

crpyKrypoyrBopeHH.,r HaHocr4creM;

' 3alpo[oHoBaHa naniseN,Inipnuna MareMarI4rIHa MoAeJIb, ulo Ao3Bo 1rura

BOTaHOBHTI{ sN{iHu ni4uocnoro [epecr4qeHH-rr ocaAxyBanoi uapz 3aJrexHo sil
po:uipin :on 4u$ysifiHoro 3axorIJIeHHfl aAaroMis Haeroro HaHoKpucranin Cu;

- [oeAHaBrrrH KoH,qeHcarllrc IoHHO-pO3UUresoi peqoBr4Hz 3a yMoB,

Ha6lvrxeHl{x .qo pinnonarlr, 3 BHKopr{craHH-sM HaHoMelr6pau aHoAHo oKr4cHeHoro

a,rrouiniro -sK ura6nony Anfl oca.{xeHHf,, 6yu pospo$lenufr yuinepcanssurt

TexHoJlori'IHzfi ui.qxil SoprraynaHH-rr yropsAKoBaHr.rx HaHocr{creM naeraris (rru

uprarna4i Zn ra Ni) na uonepxHi ui4rna4oK, rrlo Marorb flK eJreKrponponi4ui, rar i
4ienexrpra.{Hi sracrunocri;

- Ha ocnosi guis xapaKTepy BoJrbr-aMnepHux xapaKreprrcrr{K B

SpaxranrHo-nepKonxqifruzx HaHocncreMax Zno, Znolcuo i Znoalio
pospo6neui yuinepcanrni ceHcopn, rrlo Marorb ni4nrarqeHy ceJreKTlrBuicrl

p o3nl3HaB aHrrfl pl3Hl{x ra3 oBI4x p earenrin ra olrrrr{Horo olpouinenHx ;

- Ha ocHoBl noe.qHaHH.x MarHerpoHHoro eQexry s eSexroM rropoxHrrcroro

KaroAa po:po6neni nosi 3a rrpuHrIr{rroM po6oru ionni po3[r4nronaui, qo

6araroxoMrroHeHrHi xongenaarLr Ha nnyrpiuruifiAO3BOJrf,rOTb oTpr4MyBaTlr
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rroBepxHi rpy6 Marrr{x 4ianaerpin (- 40 uu) a6o Ha nnocKux niArlaAKax 3a yMoB,

6ruerxux 4o pinnonaru.

5. flosHora Br{KJraAy HayKoBIrx rroJro?KeHb AlrcepraIIifiuoi po6our.

o6ronoproBaJrtrcs Ha uixHapo4nuxPeeymraru po6oru 4ouoni4arucx ra

HayKoBlrx ron$epenqiqx i ouy6nixonani y 53 nayronux po6orax. Cepeg r^xux 25

cra:refi, 3oKpeMa 15 crarefi ouy6nixoBaHo y Saxonrax BrrAaHHxx YrpaiHIa ra 10

crarefi y cneqianisonanux 3aKopAoHHHx xypHanax. Is 25 crarefi 11 iuaercylorbcff

oAHorracHo HayKoMerpurrHuMu 6asaxrvr Aanr4x Scopus ra Web of Science Core

Collection, ra 14 crareit in4ercyrorbc.rr Jrr4rxe HayKoMerpI{tIHoIo 6asoro AaHI{x

Scopus. OrpuuaHo 3 uareurra VxpaiHH Ha nuuaxiA Ta oArrH rIareHT Yrpaiuu ua

Kopr4cHy MoAerrb. Ony6nircoBaHo 11 crarefi y uarepiarax xonSepeuqift, lqo

in4erccyrorbc.rr HayKoMerprzrrruorc 6agoro AaHHx Scopus ra 11 Te3 AonosiAefi Ha

HayKoBr{x xouSepeuuisx. Pesyrllrarn po6oru raKox uane4eui B oanifi

uonorpaSii ra o4nolay pos4ini y sar<op4onnifi lrouorpaSii.

6. IlparcrrrrHe 3HaqeHHfl orprrMaHr{x pe3yJruraris.

V po6ori rua6yr,u [o.{anbrxoro po3Br4rry Si:rauni yxnreuHs i rexnoJlorlr{Hl

ocHoBpr rqo.qo $opuynanux pi:Hrax 3a crpyKrypHo-uop$orori.rHuN,Iu

xapaKTepI4crHKaMI,I MerarreBr{x, oKcrrAHrax ra laratoKoMlroHeHTHrrx cl4creM 3a

yMoBra BuKoprrcraHH-s HaAHH3bKux ni4HocHr{x [epeczqeHb ocaAxynauoi rrapu i

cr4creM rrJra3Ma-KoHleHcar a6o xinai.rHo aKTraBHe cepeAoBHIIIe-KoHAeHcar.

TexuororiqHflx acuerris orpr{MaHHf, rroprrcrr{x HaHocr{creM rr,teraris ra ix

orcra4ie, rlo Moxe 6yru Br4Kopr{craHa [nfl, po:po6rN rararisaropin, Sinrrpin,

rorraipox [€LrrHBHHx ereueuriB, ceHcopir, erexrpo4in ar<ylrynxropie roqo.

Tarox Ao rrepcleKTr{Br{ rtpaKTurrHoro 3acrocyBaHH{ cniA niAsecru

poapo6nenufi i ganareuronanufi yninepcanuuuir, uigxil Qopuynauux 3a

AorroMororo ura6roHis AOA BnoprAKoBaHrrx HaHocucreM, .rrKr Moxyrb 6yru

3acrocoBani sx ceHcopr4 ra xarari3aropz. [o naxrusux is [paKTur{Hoi ro.Ixu 3opy

pesynrrarin po6oru neo6xiAno raKox nignecru 3arrareHroBaHy poapo6xy

SyurqionarrbHr{x ererraenris yninepca-nbHr4x cencopin Ha ocHosi Qpaxra:uuo-

nepKonrqifinux HaHocr4crexr ZnO, ZnOlCuO i ZnONiO, ulo Malorb nignrarqeny
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Ao po3rri3HaBanufl piannx ra3oBvx peareurin ra orrrur{Hofo

7.3aynarxeHHfl rrloAo Arrceprarlifinoi po6oru

Bcryu.

3aynaxennx ni4cyuri.

Porai.n 1.

i) B po:aini He .qocrarHbo o6rpynronani Nroxrzsoc'ri 3acrocyBaHHq

6ararorcoMrloHeHTHrax uoxpurrin B 3axr,rcHr{x o6olonr<ax TBEIis. He

upoananisosaHi ny6nircarlii iuruux anropin, 3oKpeMa B.A. Einoyca si

cninpo6irHrrKaMr{ g Filil-l ((XOTI), ulo crocyrcrbc.rr AaHol reMarr{Kr4.

Posair 2.

2) Posgin nepeo6r-axenufi .qeraJrrMr{ rrpoBeAeHHfl eKclepr4Menrie crcoBHo

orpuMaHH.f, 6araroxoMIIoHeHTHI,Ix HaHocr{creM. r{acruuy rlboro po:4iny,

ron'.ssauoro 3 eJIeMeHTHI4M cKnaAoM po3naJrroBaH:ax lriureuefi, Aorlinrno 6yno 6

noAaru n pos4ini 6.

3) .flrr.ru qI,IHoM B iouuorr,ry posuuruona.ri crpnxuin po3paxoByerbc{ ra

Sopnyemcr na6ip mafi6 lnf Qopuynannr KoHAeHcary i: 3aI.aHuMu

xapaKTepucrurcavtu?

Posgin 3.

4) B po:aini 3 upe4crasreHi 4ocri4xeHHf, erarrin euyxleaqii xoH4eHcarie pi:nzx

Meraris Ha pianux uiArraArax. Attx 6inrur KopeKrHoro AocriAxennq

oco6rueocrefi nyrneaqii 6rusrro-pinuonaxHr,rx rougeHcarin 6axano 6yno 6

BI{KoHarLI AocliAxenns garououipnocrefi 3apoAxeHH.rr rougencarin pisnux

ir,terarie Ha o.qHoMy rrani niArraAor i, nannaKr{, oAHoro is Nleraris ua pisHux

Tr4nax ui4rta4or.

Porain 4.

5) He 4o xiuqx:posyrvrinufi uexauigNr surr.rey reMreparyp rpbox 3oH Ha BenuquHy

ri4uocnoro rrepecnrreHHf, ocalxyBauoi uapu Cu.

Posair 5.
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6) Ha puc. 5.l2 rryeAcraereui BAX 3 BHKopr4craHHrIM Bupa3y Anfl nporiKanHq

orpyMy 3a HaqBHicuo oAHoro RC-nanurora i rinrxl4 xpl4 g6imlxeHHi naupyru.

BoAHo.{ac n po6ori AocniAxyrorbcq quxniuni BAX. ,{rx uonnoi siAuosiAnocri

eKcneprrMeHT€urbHr4x BAX reoperr4tlHl4M 6axaso B elapa:i 5.3 BI4KopHcrarI4

Aeximra RC-nanurorie npu ql{Kni'{Hifi sNaiHi Hanpyru.

Postir 6.

7) flone4eni reoperuqsi po3paxyHKrr eJIeMeHrHoro cKnaAy KoHAeHcarie Ha ocHosi

Bgpa3y 6.4 se cuisuaAarorb 3 eKcnepl{MeHTaJIbHHMI4 3HarIeHH-flMIr eJIeMeHTHIlrx

crnaAis. PasoNr 3 Tr4M n po6ori He HaBeAeni Aocurb po3ropHyro IIpHTIHHLI TaKI{x

eiAr\,{iHHocrefi.

8) B posaini, 4e Br43HaqaK)TEcf, BJracrusocri 6araroxoMrloHeHTHl4x noKpl4rrin, ne

3a3Har{eHi xaparreprcr}rKr{ aAregifiHoi uiqnocri Ao ocsona AocniAxeHl4x y po6ori

roH4eucarin.

O4nar<, naneAegi neAolixu i saynaNeHHf, He 3Hl4xylorb rlinuocri

oAepxaHr4x B Ar4ceprauifi:ntir. po6ori pesynmarin i He craBrsrb ui,q cyltrrin

4ocronipnicrr ra o6rpynrosaHicrr ocHoBHI4x IIoJIoxeHb, IIIo BHHocflTbcf, Ha

3axrrcr i ne eurr{Barorb Br43HarrturbHr,lM qI4HoM Ha 3aftulbHy no3I4TI4BHy oqiHry

po6oru.

8.3ara.rruri ercHoBmrr ro po6ori.

B qilorry, BBaxalo uo Aucepraqifina po6ora f.C. KopHroIIreHKo fiBJrfle

co6oro qilecuprMoBaHe i sanepurene eKcrIepI{MeHTaJIbHe i reoperuqHe

AocriAxeHHq, Br{KoHaHe Ha BlrcoKoMy HayKoBoMy pinni Ta IIpeAcraBJIf,e inrepec y

Syu4auenr€urbHoMy i upuxnaAHoMy ceHcax. B 4raceprallifiHifi po6ori nalywr

rroAaJrbrrroro po3Br4TKy $isuuni y.aBneHH.rI crocoBHo Naexauigl,tis i

saroHoN{ipuocrefi 0*o- ra crpyKrypoyrBopeHHf,, ra ix BuJII{By Ha Sisuvni

BJracrr{Bocri ron4eHcarin, orpr4MaHl4x 3a yMoB,6ltuzrxux 4o pinnoBall4, Ha ocHoei

HaHocrpyKryp Naeralie (Zn, Ni, Cr, Al ra Cu), orcraAis (ZnO, ZnONiO,
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ZnOlCuO) i 6araroKoMrroHeHrHr4x cr{creM is salyueHH.,IM Naeraris (W, Ta, Hf, Ti,

Mo, Cr, Al, Zr, Co i Ni) ra BYrJIeqrc.

Orpranaauo pe3yirbTaTll, gri CnpI4qIOTb nOlinuenruo s;taCrl4sOctefr

MerzuleBr{x, oKcI,I.qHI{x ra 6ararorcoMrloHeHTHux cucreM 3a yMoBI{ BI{KopI4craHHfl

HaAHr{3bK[x siAHocHrax flepecr{rreHb oca,4xynanoi \apr4 i cucreu IIJIa3Ma-

KoHAeHcar a6o xirrri.rHo aKTI{BHe cepeAoBulqe-KoHAeHcar.

3rvrim anropeSepary iAenru.{Hrafi ocuosHl{M rIoJIoxeHHsM A}Iceprarlll, Y

flKoMy Br{KJraAeHi uera i saAa.{i gocligxeunx, HayKoBa HoBH3Ha orp[MaHux

pesy6rarin, MeroAr{KLt 4ocri,qxeur, ocHoeHi pe3ynbraru Ta BucHoBKI'I.

Anrope$epar oSopvmennfi siAuosiAHI4M r{I/tHoM.

Buqronox. flncepraqifina po6ora KopnrorqeHKo faHsu Cepriinnn

<CrpyrcrypoyrBopensx i Si:vuni BJracruBocri 6nusrro-pinuoraxHllx MeraJIeBIrx,

oKcr4AHr.rx ra 6araroxoMrroHeHTHr{x tcoH,(eucarin 3 HaHoposuipurErrlu

eneMeHTaMkt>>, sa aKTyaJrbHicto, cryneHeM o6lpyHrosaHocri HayKoBHx rloJloxeHb,

TeoperurrHoro ra [paKTr{rrHoro qinHicrro, o6cxrou i pinnerra oAepxaHux

pe3yirbrarir, uoanororo ix Br4KJraAeHHfl B ouy6nixoBaHl4x HayKoBI4x rlparlflx 1 3a

HaBeAeHr{M}r BrrcHoBKaMlr uosHicfio siAnosiAae B]lMoraM fleuaprarrteHry

arecrarlii xa4pie Minicrepcrna ocsiru i nayru YrpaiHu Irlo.{o AoKropcbKl4x

Ar4ceprarlifi, a fi aBrop KopnrorqeHKo lanna Cepriinua 3acJlyroBye rpl4cy.4xeHH.,I

HayKoBoro ary[eH.rr .qoKTopa Qisuro-uareMarl4qHl{x HayK 3a cueqialrnicto

01.04.07 - $i:ura rBepAoro rina.

O$iqifinufi ououeut,

AoKTOp TexHlrIHI/Ix HayK,

npo$ecop xa$e4pu uarepianin peaxrop o6y4yaannx

ra Sisraunux rexHonorifi XaprincrKoro uaqionarbHoro

ffi
1,,,,ir!l!d[

yHl B.M. Eepecuen


