
PEUEH3UI

perlen3eHTa, K. Q.-na. H., AorleHra [po:4ona Anrona Mnro.nafionnqa

Ha Ancepraqifiuy po6ory lllsrslsKa €nrenis Muxo.rrafionnqa

<<fny.rrci TepMoeJreKTpurrHi, rpu6oeleKTprqHi i nt*oereKTpnqni npn.naAoni

crpyKTyprl Ha oclrosi HaHocrpyKTypoBaHlrx ruapin naninnposhHHrcin i
6iouo.niuepnux HaHoKoMuosnriB>

roAarry Ha s4o6yrrf, HayKoBoro cryrreus AoKropa QilocoQii
sa cueqia-nrsicrro 105 - llpzrua4na Qi:ur<a ra HaHoMarepialn

L. Arcrya.nrnicrr reMrl ta gnts:oK 3 HayKoBrrMr[ rrJranaMrr i nporpanrarvrn

Pospo6rca rrrfrKux rIoprarlIBHIaX aBToHoMHax Aar.ruris ra reueparopin

eJleKTpoeHeprii e HaranbHI4M nepcneKTLrBHr{M Ha[pf,MKoM. B ocHosi rarurx

npucrpoi'n Jre)Kprrb i4ex reueparlii eneKTpruHux cprrHarie nil.rac 4orilbHax ra

NaHNaoeimnnx pyxiB JIIoAcbKoro rira nHacni4ox uexaHirrHoro AorrrKy, TrrcKy

a6o pyxy. Bi.quosi4no carr,re IIboMy oco6ilasufi inrepec craHoBJurru Hocr,rui

rpu6oelexrprYni HaHoreHeparopr{ Ta ceHcoptr Ha ocnoni BoJroKHa, npxxi ra
texcrunro. B lauifi Auceprallifinifi po6ori y srocri eneproreHepyroqorc

ruarepiarry Br,rKopr.rcraHo HaHocrpyKTyponaui ruapr oKcr4Ay rIr,rHKy (ZnO), y

.f,Kr{x noe4nani rpz6oeler<rpzuHufi Ta n'esoeler<rpv'r:nuir e$ercrra, 1116l

6esyuonno e uprnna6nunoro ix oco6il,rsicfio. po:po6xa HoclrMr{x

M€lJlorloryxHax repMoeneKTplrrrHrx reHeparopin Ha ocHoni 6iocyrraicnoro

naninupoeignura fio$ngy rraiai (CuI) raKo)r( e BalKJrr.rBoro ir uirasorc

cKJraAoBoro AaHoro AuceprarlifiHoro 4ocni4xenHx.

Cavrocrifiuufi inrepec [peAcraBJure rexnonoris crBopeHrur

QynrqioH€ulbHlrx uoxpumis. MoxrLreicrr 3acrocyBauHrr ni4nocno rpocrrlx ra

eronol,riqHnx pi4,rnHo6a3ur,rx xiN,ri.{Hr.rx uero4in, a caMe uocriAoeHoi

a4cop6qii Ta pearcqii ionnrEx urapie (SILAR) i rrairpoxBr4JrboBoro

riAporepM€lJlbHoro MeroAy Als ix BrlroroBJreHHfl 6esyuonuo e ix BilKJrr.rBoro

nepeBarorc.



2. 3ntsgorc po6orn 3 HayKoBrrMrr rrporpaMaMr{, rrJraHaMr{, TeMaM[l

,{ucepraqiro Br{KoHaHo siAuosiAHo Ao Hayronoi rporpaMu 105

<flpur<na4na Qisura ra HaHouarepiarvr>>, NKa 6ym BrrpoBaAx(eHa Ha xa6eapi

nairpo- Ta HaHoelexrponircra Han.ranbHo-HayKoBofo incruryry Korr,r['rorepHoro

MoAeJIIoBaHHfl., uplIKJIaAHoi Sisr.rrn ra MareMarprKr HTy ((X[II>. OcHosHi

pe3yJrbrarr4 orpr.rMaHo niA uac Br4KoHaHHir npoeKTy KoHKypCy <<Hayra Anx

:uiqHennx o6oponoe4aurocri i HaqioHaluroi 6esueru YrpaiHn>, xwrir

pearisyemcx 3a paxyHoK rpaHToBoi uigrprirar<u HaqioHarbnoro !bonny

AocniAxenr Vrcpainz <<Texnonori.s Br{roroBJreHHf, repMocra6inrHoi

repanar.rnor ocHoBLr cMyloBnx Qinrrpin Ars crrcreM

pa4ioxeponanoi rexnirra> (Horr,rep AepxaBHoi peecrparlii

2025.0610063. Horraep AoroBopy ilpo HaAaHH.n rpaHroBoi ni4rpuuru:

crpor BlrKoHaHH;r rpoeKry 01.08.25 1s.12.26). y er€3aHifi

HOBLr3rry. cepe,{ orpuMaHrlx pe3ynbraris Hafi6inrru 3HarryquMr{ e raxi:

Pospo6neno Sisurco-rexnonori.rHi 3ACAI.|!I' BI{|OTOBJIEHH'

HaHocrpyKTypoBaHLrx ruapin fioaiay rrai4i m oKcLrAy rIraHKy aBToMarHqHr4M

MeroAoM nocni4onHoi a4cop6qii i pearcqii ioHslrx urapin (SILAR) Ha

rloBepxruIx cKJra, rrr1^rKlrx cLrHTerr4qnrx notiuepHr,rx, 6ionoduepHr.rx ra
HaHOTIeIIOJIO3HIIX nlAKJIa.4OK TA Ha IIOBepXHtX TeKCTI{JIbHIIIX

HaHoKoM[o3I{THt4x uiAxlaArax is [pocoqeHr,rMr4 ri4porelrMr.r BoJroKHaMr,r

uonie$ipnoi, 6auoeHf,Hoi TKaHIIH Ta HauorleJrroJro3lr pisHoro noxoA)KeHHrr.

Buepure AocliANeno fi BcraHoBJreHo ocHonHi oco6nzsocri QoprvrynaHnr

rraop0onorii, xiruiquoro cKJIaAy, rpncraliuHoi crpyKTypu fi onrr{qHr.rx

BJracrprBocrefi QynrqionaJrbHr.rx urapin oKcraAy rIVHrry ra fioai4y nri4i,

HaHeceHI{x Ha rloBepxulo rlrf{rrx (uoniMepHr{x ra reKcrulrrnrx) uarepia.nin.

Po:po6neHo KoHcrpyxqii ru{yrrKr{x reKcrprJrbHr{x rpn6oeneKTpuqHux

HaHoreHeparopin ra aBToHoMHax ceHcopHr4x 4ar.rurin, a caMe npula4oni

crpyKrypE n'egoelerrpuvulEx/rpz6oererrpprqHnx o.{HoKoHTaKTHrrrx cencopin

cyqacHol

rrpoeKry:

r9U0063.

HayKoBo-

locrilHifi po6ori aBrop Ar,rceprarlii 6paa rracrb rK BuKoHaBerIb.

3. Hayrcona HoBrr3Ha oAepxanr{x pe3yJrurarie

Po6om BuKoHaHa Ha Br4coKoMy HayKoBoMy piani i rvricrurr HayKoBy



a

ni6paqii ig MacI4B€tMI4 HaHocrpLrNnie ra uanorpy6or oKcLrAy rILrHKy Ha

nyrneqenifi tnannni. Bnepue BlrroroBJreHo eKcnepr{Menranrni 3pa3K}r

rpLrnaAoBrrx crpyKTyp Ha 6asi croJryK oKclrAy rILrHKy ra fioaiay rr,rili ra

AocliAxeno ix nrrxi4ni xapaKTepvrcrtrKkr.

4. Ilparcrn.rna qiHnicrb oAep?KaHrrx pe3yJrbrarie ra peKoMenaarlii qoAo ix
rroAaJrbrrlofo Bl.rKopr{cTa HHfl

orprauani pe:ynbrarr{ Marorb aKTyurJrbHe [paKTHqHe 3HaqeHHt

ocKlJIbKIl, [o-[eprue, BoHLI 3aAoBonbHrIIoTb uorpe6y y neo6xi4uocri MaTr{

Qi:zro-rexnonori.{rti saca[u Anf, crBopeHHf, AerrreBr{x, KoMrraKTnux (nocurranx)

Ta erconori'rHo qlIcrLIX reuepatopin eHeprii AJlf, )KtrBJreHH{ rroprarr{BHrirx

npuna4is, cencopin, saco6in sn'tery i r.in. BurcopzcraHrur rexHoJrorii SILAR

ra 3acrocyBaHHt raKux uarepialis sx fioAzA rr,rili ra oKcnA rIr{HKy Ao3Bor-f,e

3HaqHo 3MeHIULITI{ eaprictr rcinqesoi upo4yrqii AaHoro [pkr3HaqeHHr. A
BLIKopLIcraHHs reKcrnJlbHltx Marepianin pisnoro rurty Ao3Bonse HaAarrr raKlrM

npvnaAaM naxnzsi nepeBarlr, rarci .rrK spy.*ricru Arfl, Kop[cryBaqa Ta

nenouirnicrs Als sonHiruHroro clocrepirava.

llpamavni p$yJrbrarr{ po6orz 3axr{uleHo rrareHToM yrqpaiHn Ha

KoprlcHy MoAeJIb }lb 159678 (<Cuoci6 BI4roroBJreHHfl reKcrr{Jrbgoro

u'e:oerexrpzunoro/rpu6oererrpprqHoro HaHoreHeparopa is

ABoxeneKrpoAHoro can4niueroro KoHcrpyKrliero>>. Orry6n. Erol. J\b 26 sil
2s.06.202s)..

5. [onnora Br'rKJraAeHHfl Marepia.nin Ar{ceprarlii n uayxoBnx npaqrx, rrci
ony6"rrironani aBTopoM.

3a pesynbraraMr{ ALrceprarlifiuoi po6orn ouy6niroBaHo g crarefi y
HayKoBax Qaxoenx Br.rAaHHf,X, r{o in4erccyromcx B rraixnapo4uifi

HayKoMerpI'rqnifi 6asi Scopus. Pesylbrarlr AocliAxenr o6rosoproB€umcs Ha 10

MlxGapoAHI{x ra nceyrcpa{ncbKl{x t<ouQepenqirx ( 2 resu AonoeiAefi s sx1ax

iHgercytorbcs B 6asi Scopus). 3ararovr uarepiarr4 AaHoro AnceprarlifiHoro

4ocni4xenHs rpeAcranneui y 20 nayKoBrrx ilpaqf,x, B roMy .rucri n I uareHri

YrpairuE Ha KoprlcHy MoAeJrb. BuxoAr.rx 3 Br{ulecK€BaHoro MoxHa

crBepAx(yBarvI, IrIo upeAcraBJreHa gucepraqifina po6ora e cauocrifiHlrM,
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3aBepIneHrIM HayKoBLIM AocniA)KeHH.f,M, pe3yJrbTaTLr flKoro MarcTb BaroMe

HayKoBe i upnma4He 3HaqeHHl B c$epi po3BrlTKy rroprarnBnoi eneprerraKr{ ra

ceHcopHoi rexniru.

6. Anads suicry 4ucepraqii. Cryninr odrpynroeaHocri HayKoBrrx

rroJrorrceHb, BrrcHonrcis i percorvren4aqifi, csoprvry.rrboBaHrrx n 4ncepraqii

Po6ora llTenorrra e. M. e 3aBeprueHoro HayKoBoro po6ororo, uicrurr
anoraqiro yrpaincrrorc Ta anruificrrorc MoBaMLr, Bcryrr, u'.f,Tb por4ilia,

BIIICHOBKIII, Crrr4COK BprKOplrCTaHIrx pKepen i gna AoAaTKLr.

,{r,rcepmqifina po6ora rpr4cBrqeHa pospo6qi e$errunnrx

TepMoeJleKTprnHror, rpu6oeneKTpl{rlHlrx i n'egoeJreKTp}rrrHax [pvnaAoBrrrx

crpyKTyp rHyqKlzrx i tercrzlbHllx eJIeKTpoHHrfrx reHeparopin ra ceucopin 4m
XI{BJI9HH{ nocrnrraoi eneKTpoHixIE i Ans aBToHoMHoro AereKTyBaHHtr raexalriqHrx

nulnnin, mi uo6yAoBaHo Ha ocHoBi 6iocyrr,ricHr4x roHKrlrx HaHocrpyKTypoBaHr.rx

uapin naninuponi,qnzrconrax uarepialin oKcr{Ay rILrHKy i fio4n4y rrai.qi ra 3

BLrKopprcraHHrrM 6ionolirraepy HaHorleJrroJro3r.r.

Meta AV ceprallifinoi po6oru rroJrf, rae y BkrroronrenHi pi4rEnno{a3Hr4Mr.r

XIMIqHLIMLI MeToAaMI4 HaHocTpyKTypoBaHI4x ruapin uanirupoaignurin i
6ionolirraepHlrx HaHoKoMnosntin, 1ocni4NenHx ix rpucmri.rHoi crpyKTypu,

TepMOeneKTpIftIHI,[X,

crpyKTyp Ha ix ouroni.

rvropQonorii i Si:uunnx BJracrl4Bocrefi, crBopeHHf, Ta 4ocnigxennx r5yrrK1rx

rpa6oe.rreKTpr{qHr.rx i u'egoereKTpLrrrHr.rx [pnnaAoBax

,{nr gocxrHeHHrr rrocraBJrenoi ueru aBTopoM 6yro aupiureHo KoM[JreKc

3aBAaHb Qy"AartneHT€ulbHoro iL npr.rKJraAHoro xapaKTepy, sKi yMoBHo MolKHa

uogimarn Ha rpr,r erarru:

1. ,{ocni4NenHx uop$onorii, xirrai.rHoro cKnaAy, Kpr{crani.rHoi

crpyKTypll I orrllqHnx BJlacrLlBocrefi QymqioH€rJrbHr.rx ruapin HaHeceHr{x Ha

rrlAKJraAKr4 pr3HOfO Tr{rry.

2. Pospo6Ka KoHcrpyKTLIBHoro pirueunx Arfl rufrrux i TeKcrraJrbHrlx

u'esoelextpuunvu./rplr6oenexrprrqurrrx ra repMoeneKTplrqHax reHeparopin



3. CraopeHHr roHKonrisrconnx rHrrKrrx repMoeJreKTpr4qHux, rpu6oe/

u'esoelerrpurlHltx npI{JIaAoBI{x crpyKTyp i locni.qxeHHr ix Qynrqion€urbur/rx

BJracrr4Bocreft.

Tarrau qIiHoM o6'errou AocriAxeHrur cr€rJru rnyvri TepMoenerrpravni,

rpu6oenerrpnyni i u'egoeJleKrprrHi upuna4oni crpyKTypr.l Ha ocnosi

nauinnpoei4nuronlrx HaHocrpyKTypoBaHux ruapin oKcr.r4y rltrHrry Ha uoaepxHi

BoJIoKoH nyueqenoi TKaHI4HLI Ta iro4ugy rrai4i Ha nonepxui nigrcta4or ig

cI4HTerI{qHI,IX noliuepin, 6ionodrraepy HaHorlenrcJro3r{ i rexcu,rJrbHr.rx

HaHOIIeJIIoJIO3HLIX HaHOKOMuOsr4ris.

llpe4uer AocaiAxenHs BrrJrrrB TexHoJroriqnnx naparr,rerpin

pi4unHoQiBHax xil,ri'rHNx npoqecin Ha Kpr,rcraniuny crpyKTypy, rvropQonoriro,

xirraiqnrnfi cKJIaA i Sisu.rHi sracrunocri HaHocrpyKTypoBaHrD(

uauinnponi4nuxoenx napin oKcLrAy rILrHKy i iroguqy rr,riai ra reKcrr4jrbHr.rx

HaHoKoMrlosnrin i 6iononirraepnoi HaHorleJrroJro3r Ha xiHrleni QynrqionalrHi
snacrunocri ruryqKr,rx repMoeneKTplrqHLrx,

u'esoelerrprrqHr{x [p[naAoBLrx crpyKTyp na ix ocnosi.

rpz6oeneKTputrHr{x

Y uepruorvry pos4ili aaropotr,t qpeAcraBJreHo Aer€rirbHrlfi ornflA ra anarig

nayxonoi nireparypz cyqacHoro crarry 4ocligxeHr B c(pepi Murrrr,rx

eHeproreHeparoprB, a caMe rgyqKr,rx, B ToMy .rucri il reKcrr{JlbHr4x

enepros6up€ulbHlrx upucrpoiu AJrf noprarprBHkrx HocrlMr{x upzcrpoi'n. Oco6lury
yBary aBTop [puArnte nI4TaHHTIM AocryrrHocri, neloKcrlrrHocri, 6iocyrr,ricnocri ra

TexHoJloriqHocri MacoBoro nupo6HnqrBa Marepianin Nw u'e:oelerrprrrrHr,rx i
rpu6oeleKTpLIrIHrIX HaHoreHeparopin. Ha ocHoni npoBeAeHoro analiey aBTop

o6qpyuronye nepcrleKTr,rsHicrr BrrKopLrcraHHr HaHocrpyKTypoBaHr{x uapin
oKcI'IAy IIrrHKy tK QyHrqionaJlbHoro laatepiany n'e3o- ra rpn6oereKTpr4rrHax

HaHoreHeparopin, Ta fioaugy rvriai Arrfr crBopeHH.rr rgyrrKrix i rercruJrbHrrrx

repMoeneKTpr,rrrHrrx reneparopie.

IIIoao rexnororii QoprvrynaHux SyHxqionaJrbHr{x uapin aBrop

crBepPKye, ulo 3 ypaxyBaHHrIM TaKux Sarcropin rK eKoJroriqnicu ra rraprrrerHa

aapricrr riuqenoro eupo6y npocri y peaaisaqii piarHHoQasui Mero.qrr ocaAxeHrur

HeroKcI4rIHax i 6iocyrvricHux rr,rarepianin MolKyrb cKJracrlr rcon4ypenqiro



BaKyyMHrrM TexHoJrorlrM.

Synrqionanrnicm ra

6araronapaMerpllqHoro Qynrqiero B rrepmy.repry ni4 xoncrpyKrr{Buoro piureHnr

rrprlcrpolo ra rexnoJlori.rHux pexuuin BrlroroBJreHHr QynrcqioH€LrrbHr.rx ruapin.

Torury AocsrHeHIUI Merll AaHoro HayKoBoro AocniAxeHHrr rrorpe6ye KoMuJreKcnoro

ni4xo.4y, B .tKoMy enpiuryrorbcr rK uayroni rar< i inxenepno-KoHcrpyrropcrxi

ga.uaqi.

Y apyrorvry pos4ini aBrop orllacye 3acrocoBani piguHno{asni MeroALl

BLIToToBJIeHHII uaninuponi4utEronnx ruapin 
- aBToMaru.ruuia MeroA SILAR i

rvri4poxnunros[fi ri4porepvranruuir, cLrHTe3. llepelivye sacroconani cyracni

MeroAI4 AocniAxenns xirraiqHoro cKJIaAy, xpncraliunoi crpyKTyp[, rr,ropQolorii

[oBepxHt, orrrlrqHzx BJracruBocrefi. HagoAprrr cxeMra pospo6nennx HLrM

KoHcrpyKTopcbKLIX ptlueHb Anfl ruyrrKr.rx rpn6o/n'eso- Ta repMoMerpr{rrHrrrx

reuepatopin ra cencopin, a TaKox( BLrroroBJreHoro HrrM ycraTKyBaHr{f, Anf,

TecryBaHHf, eKcleprrMeHT€Lrrbnrx spa:r<in.

B rperboMy po:4ini 4ucepraqii aBrop HaBoALrrb p$yJrbrarr4

4ocni4xeHr tpn6oeneKTpl4qHax HaHoreHeparopia i cencopHnx 4arrurin Ha

ocnoei HaHocrpyKTypoBaHux urapin oKcr{Ay rIr{HKy, HaHeceHrlrx Ha ByrJrerleBy

rKaHLIrry MeroAoM SILAR. Anropoir,t BI{tBJreHo rxicny srrainy B rraopSonorii

cOoprraonalar4x urapin 3EIJIexHo ni4 Ha.rnHocri qu ni4cyrHocri :apo4KoBoro 111apy

Ha noBepxnt TIIAKJIaAKI{, qo BrrJrLrBae Ha rpu6oener<rpuuni xapaKTepucruKu

npucrpoin. BprsereHo ABa rvropQonori.rHax rvrnkr: HaHocrprrxni, ra nepeulereni

HAHOJILICTI{.

OcnosHlrrvr pe3yJrbraroM

eKcrrepr.rMeHT€rirbHlrx :pasxin fHyqKllx

HaHoreHeparopin i cencopin is

KoncrpyrruBHolo oco6nusicrrc pospo6leHoro 1usafirry e nigcyruicrr

AOAaTKOBLIX KoHcTpyKTLtBHLIX eneMentie 3aBA.rrKr{ BraKopr4craHHro upupogHoi

ruopcrKocri ra [pyxHocri nuropucroByBaHofo reKcrraJrro.

tlerneprzfi pos4in rpucBrrreHo pospo6qi aBTOHOMHITTX

6

llpore aBTop raKox AoxoArrrb BrrcHoBr(y, ilIo riHqena

eQerrzanicm oTpr4MaHux npr,rcTpolB

e Br{foToBJreHHrr Ta TecTyBaHHrr

ABoxeJreKTpoAHrrx rpu6oeleKTpr,rqHux

rcoN,ruosuqiero CF/ZnO|PET/ITO.

n'esoeletrtpuuuux/rpn6oerexrpr{qn[x cencopin Ha ocuoBi rraacunis HaHocrpr4xHis
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Ta HaHorpy6ox orcnAy IILIHKy, BllpoqeHux rvrixpoxBkrJrboBnrra ri4porepM€rJrbHrrM

MeroAoM Ha Byrneqesifi manr.rHi.

Aaroporvr 6yro BnlBJIeHo ckrJrbrry ganexnicm rr,rop$onorii m niAnoniAHo

BJlacrllBocreft HaHocTpyKTyp oKcLrAy rlr{Hrqy ni4 .racy uepe6ynaHH.f, 3p€l3ris s

pearcropi uiA'{ac oxoJIoA}I{eHHrI po3quHy.

3a pesymraraMlr enupo6yeaHb BcraHoBJreHo 3pocraHrur e$exrnnHocri

n'eso/rpn6oenerrpuqHnx HaHoreHeparopin si s6imrxeHHrrM urarouoi nonepxHi

HaHocrpyKTypoBaHnx Naacunis oKcHAy rILtHKy i ronry nauocrpnxHi ZnO

BtrflBunrucs,6imru nepcneKTlrBHrrMn AJrr B[KopprcraHHrr y ncix rrrrrax ri6pu4nm

u'eeo/rpu6oelexrpLlqHax HaHoreHeparopin. 3na.renHr .ryuunocri, orpzrvrani a

qifi po6ori, snaxo4xrbcr Ha roMy x pinHi a6o uepeBepuryrom uafirpaqi cy.racHi

AH€IIIOruI.

fI'xruir pos4ir npucBrqeHo AocriAxennro repMoeJreKTpr.rqHux

erelrenris Ha ocnoei HaHocrpyKTypoBaHr.rx urieox irogugy vri4i, ocaA)KeHHX

MeroAoM SILAR Ha rHyrrKrx niAxnaArax pisnoro r?Irry.

,{ocli4xeHo Irrupottzfi cuerrp Marepianin, sri erixopucroByBanruc , B

srocti ocHoBLI An-a HocI{M}rx HaHoeHeproreHepyroqnx upula4in: clrnrerra.rHi

uoniuepu, 6iouoniuepr{, HaHorlenrono3a, uonie$ipnui4ra 6asosHsHufi rerccrlurr.

Bcranoeleno, rqo He3zrrrelKHo sia uarepiarry niAruaAru, npv reMneparypax

pos.rnnin 20-25"C MeroAoM SILAR yrBopronrbcr MacriBr{ HaHorycoqoK CuI, a y

po3quHax, uarpirnx 4o 30oC yrBoprorcmcx (111)-rercryponaHi HaHoKprrcrari.rni

Macr4Bkr fio 4ngy rrai4i.

floxasHuKu 6araropasoBr.rx ruexaHiqnr,rx nuupo6ynaHr Ha 3rHH,

po3T{ryBaHFIr, cr}IcKaHHlI Ta ri4poSo6Hi sracrlreocri TepMoeneKTprrrrHoro

TeKcrLIJIro Ao3BoJII{nn aBropy crBepAxyBarr4 rpo fioro npu4auricrr AIrt

BI{KoprIcraHruI xr rou$oprHoro vrarepiany, ulo KoHTaKTye si mriporo JrroArrHLr.

Orpnuani rcoe$iqieHrr{ 3ee6era s Aiaua3oHi 100-131 rr,rr<B/K ra rycruHLI

suxiAHoi norylKHocri 4o 15,6 urBrlcruf nprl repenaAi revrueparyp 50 K e cepeA

naftnulqnx An-x cyqacH[x rHyqKlrx i rercrnnbHrrx repMoeJreKTpr4qHr,rx ruarepialin.



BerrExi rcoe0iqienru repMoeJrerrpuuuoi noryxnocri ra szxiAHoi

rloryxHocri y u'.f,Ttr a6o 6inrrue pasin repeBnrrlyroru ni4noni.qni rroK€t3HuKrr, Hix

icuyrovnx reKcrr.rJrbHr4x repMoeneKTpr4qHlrx rraarepialin.

Bucuoercu, xri c$opMynboBaHo n po6ori, y:ararbHrororb i nigcynaoByrorb

pe3ynbrarlr AocnlA)KeHHt 3ri.{Ho 3aBAaHHrM Ancepraqii. B qinovry, Br{cHoBKLI

niguoni4arotr BrIMoraM, .sxi BLrcyBarcrbcr Ao pesynrrarin AuceprarlifiHoro

4ocni4xennx Ha :4o6ymx HayKoBoro cryneH{ AoKropa (pinoco0ii ga

cneqiamHicto 105 - dlpurua4Ha Sianxa ra HaHoMarepiarn>.

Cnucorc quKopucmqHLx dcrcepen uicrurr 17 5 pr(epeJr BKrrcqiloqu

3HaqHy rinrricu rry6liraqifi y uponiAuzx uiNHapo4Hr{x BuAaHrurx y Harpf,MKy

TeMLI Al4ceprallifiuoro 4ocli4NeHHrl , Iqo silo6palxae orparlroBaHHrr cyvacnoi

nayxonoi nireparypz csirosoro pienx y AocrarHboMy o6cssi

,[odamrcu uicrsm crlrcoK rry6nir<aqifi sgo6yraqa Ta aKT BrrpoBaAxeHHt

p$yJrbrarin 4ncepraqifi Horo 4octi4xeHnx.

7.r{ocronipnicrr orprr Ma H r.rx pe3yJrcraris ra B rrcH osrcis

,{octonipnictr oTpLIMaHVX peeymrarin ga6egneqeHa nocraBJreHr{Mr.r

Merolo Ta 3aBAaHH[MLI, KoMTIJIeKcHLIM ui.4xo4orra Ao BtrBrreHHrr Br{3HaqeHrD(

o6'errin, BI4KopI{craHHgM cyqacHLrx eKcnepl{MeHTurJlbHrlx i aHariTI4qHI{x uero.qin

4ocli4xexnx: pentrenincbKoro 4uSparrorraerpieio, cKaHyrorrorc eJreKTpoHHoro

Ml4pocKonieto, eHeproAucuepcifinoro peHrrenincbKoro cneKTpocrouiero,

pauauincbKoK) cneKTpocroniero ra cleKTpoQororraerpr4qHlrM anarisord, a raKo)K

BlATBopIoBaHlcrIo orpI4MaHI{x pe3yJrbraris m ix niguoni4nicrro 4o icnylowrx
3ararlbHo ni4orraux reoperurrHldx ysBneHb.

8. O$oprureHHfl 4ucepraqii, AorprrMaHHq Br{Mor arcaleui.ilroi

rroBHoTa BIIKJIaAeHHq HayKoBrrx rroJroxeHb Ta4o6povecnocri Ta

pe3yJrbrarin s onyd.nircoBaHr{x rparlflx

.{racepraqir BI4KoHaHa g Aorpr{MaHH{M BrlMor araAenaiqnoi

4o6povecnocri, orpurr,rani pe3yirbrarr{ Aa}orb ui4cranu roBopgT}r upo

opnrinalrHicrr po6ora. y tercri uicrsmcs aBropcbKi iaei i ne BrrtrBJreHo

BprKoprrcraHHrr i4efi iHruux HayKoBqis 6es [ocr4JraHHs na ix po60ru.
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3 aranou rr,ratepi anl{ AaHoro Alrceprarli fi Horo AocliAxeHHf, rrpeAcrasreHi

y 20 HayKoBax rpaqrx, Ao sKlrx BxoAHTb B roMy .rracri 1 uarenri Yrqpainu Ha

KopucHy MoAenb. Anpo6aqiro orpl{MaHLrx pesylrrarin s4ificneno rrrJrflxoM

artrnnnoi yuacri aBropa y 10 vrixHapo4urx ra uceyrpaiHcrxifi HayKoBax

ronSepenqirx, 4ei 4ouoni4i: xrcnx raKolK in4erccyrorbcr B 6a:i Scopus.

9. Heao.rrircu ra 3ayBaxeHuq Ao Arrceprarlifinoi po6oru

1. ,{oIIirbH}IM 6yno 6 4ocni4xeHH.f, gruin y .raci, xrci rr,roxyrr ni46yaaruc . B

xpucraliunifi crpyrrypi, Sisr.r.rHlax BJracrr4Bocrrx i nuxi4Hrax [apaMerp€lx

rpuJraAoBrlrx crpyKTyp Ha ocnosi HaHocrpyKTypoBzlrrrD(

nauinnpoai4ru,rronrrx ruapin.

2. floqinbHr{M 6yro 6 AocriAuru sAaruict Ao 6ioposru aAaHHfi

TepMoeneKTparlHoro rvrarepiarry is KoMrro3r{Ty HaHorleJrrcJro3Lr, itogupy

rrriai i 6asosHtHoi rxaHIanr4, HanpuKJraA, niA surnnona qnileBlrx rpz6in,

f,Kl KynbrlrByBarkTMyrbcr rrf,rrflxoM 3anypeHHfl ruarepiarry B

cleql€url3oBaHe rroxorBHe cepeAoBlTrr{e, Harrpr,rKJraA, r Arap ca6ypo s

.{ucepraqifiHa po6ora llleuomra e. M. e 3aBeprrreHoro HayKoBo-

AocliAuoto po6otoro ) NKa uicrprrr HayKoBo-o6lpynroeani pe3yJrbrarr,r, Mae

HayKoBy HoBrI3Hy ra Aae [epc[eKTLrBLr rroAaJrbrunx Aocni.qxenr. Terraa

4ocri4xennx ni4nonigae rany:i 3HaHb l0 dlpupo4Hz.ri HayKrD ra

cneqianrHocri 105 - <dlpurnanHa Qiszxa ra HaHoMarepianro>.

Orxe, BpaxoByroq[ aKTy€urbHicrs reuu, orpLrMaHi pesymruil4 Ta Br.rcoKy

npaKruqny snauyqicrb BBDKaro, Iqo ALrceprarlifiua po6ora TlTenorbKa esreHa

MurolafioBllrla <<firyuri TepMoeJrerrpu.rHi, rpz6oenexrprauni i n'egoerenrpruni

npl{naAoBi crpyrrypvr Ha ouroei HaHocrpyKTypoBaHnx ruapin HaninnponigHurin i

.{eKcTpo3oa.

3. 3aranou, upo6leuarrara

no4anruroi pospo6ru, a

3ayBaxeHb ra ne4onixie,

cauoqiHnocri upone4enoi po6oru.

10. BncuoBnrr

Ar{ceprarlifiuoro gocli4xenux BrrMarae

ToMy .rracri 3a4nfl. noAoJraHHrr 3a3HarreHlrx

qo oAHaK He 3HLDrcye opuriHanurocri Ta
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6iouoriuepHr,rx HaHoKoMnogrErie)) eiAuoniAae BLrMoraM 6, 7, 8, g <flopr4ry

rplacyAx(eHrur cryrreHr AoKropa Qiloco$ii ra cKacyBaHHr piurennx pasonoi

cneqiamnoi sqeHoi pap.u 3arna4y sraqoi ocniru, uayronoi ycraHoBrl rrpo

rpracyAxeurur cryneHrr AoKropa Sinoco$ii> siA 12.01.2022 p. J\b 44 ra BlrMoraM

4o o$opuJreHHir Arrceprarlii MOH Yrpaiuu sia 12.01 .20L7 J\b 40, a caM aBrop,

ITTeuorrxo esreH MurolafioBue, 3acJryroBye rrpucy4rKeuHs fiornry HayKoBoro

cryneHrr AoKropa (firocoSii si cueqiamnocri 105 <dlprExla4Ha Qi:uxa ra

HanoMarepiann>.

PeIIeHseHT - KaHArr4ar Sisuro-MareMarr.rlrHlrx HayK,

,uoIIeHT ra$e4pn rrairpo- Ta HaHoeJrerrpoHirn

HaqionarbHoro rexni.rHoro yninepcr,rrery

<Xapxincsrufi uonirexni.rHlrfi i
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