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AoKropylexHi.rHux HayK, npo$ecopui IpzHi -fPEMrIyK
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AoKropa Sisuro-nrareMaruqHrrx HayK, upoSecopa

MI4KI4TIOKA 3iuoeiq Marsifi oBrrrra

Ha Arzrcepraqiro XuA eu rca ["rr.ni B o.n oA lr ru II p o Br q a

<<Hau oroMrro3nTlr s niAnr,ru1eH oro BorHe3axrrcHoro e S exrunuicrro

Anq ceHoopiroi eneKTpoHirtt>>, [pelcraBneHy Ha s4o6yrrr HayKoBoro oryneH,

AoKropa Sinoco$ii sa crreqiamsicto 17l - Elerrpouira,

rany3b 3HaHb 17 - Enerrpouira ra reJreKonayniraqii

ArcryanrHicru TeMrr

flianzuteHHr Br4Mor Ao 6esueKu ra naAifinocri uarepianin y pisuzx rany3.rrx

npoMl4cnosocri po6ram ilorxyK ^ta 4ocri4xeuur r<orranosraris 3 noKparqeHr4Mr4

repuiunuMr4 BJraerr,rBocrflMr4 upioprarerHr4M 3aBAaHHflrr. BuxopkraraHHfl. ByrneueBr4x

uauorpy6oK y raKHX KoMrro3trrax Ao3Bortxe orpr4MyBarr{ Marepiatu s niABzulesoro

rraexaHi.{Horc naiqsicrro, eJreKrpouponiAsicto ra rerJrorrponi4uicrrc. Iloe4uaHHfl rIHx

BJracrr4Bocrefi B oAHoMy lrarepiari ni4xpiznae Hoei Moxlrr.{Boc'ri 4lx AocfltHeHHfl

yuixaruuzx Sisuxo-xiir,ri.IHux xapaKrepl4crHK Ta :a6eene.reHHfl siAnosiAHocri

Br{MoraM cyvacuoi eneKTpoHixu, aepoxocl,ri.rHoi cSepu ra iuruux o5lacreff.

Bupona4xeHHq KoMr' rorepHl4x cuuynxqi fi. Als eKcrrpec MoAenroBaHH.f, npoqecin

y HaHoKoMrro3r4Tax Ao3Bonfle 3HarrHo cKopoTr4Tr4 Ic.aa Ta Br.rTpaTkt Ha pospo6ry HoBr,lx

iraarepiarin, a Moxrtzsocri KoHrponrc

paxyHoK TexHoJrori.rHux napaMerpis ra

Anfl cTBOpeHHf CeHCOpHT4X Cr4CTeM,

noruecrifir<ocri ra eneKrponpoai4uocri 3a

sosHirrHix uoris Moxyrb 6yru nnropucraui

IIIO Ao3Bon.sTb cBoer{acHo BLrflBIrflTt4 Ta



nonepeAxyBurLr HaA3Br4r{afiHi cr4Tyarlii. I-{e raKox sa6esueuye ro.IHilre

rrporHo3yBaHHfl BJracrraBocrefi uarepianie ra s6ilrurye e$exuannic:rr BI4KopI4craHH{

ea pienux yMoB ercnnyaraqii.

3 ypaxyBaHH-f,M 3a3HarreHoro Br,rqe MoxHa crBepAxyBarlr, lqo 4racepraqix

XuAeur<a I.B., xra no6y4onaHa HaBKoro 4ocriiAxeHb KoMrro3HTuHx uorinrepie s

AoAaBaHHflM ByrnerleBLrx uauorpy6or,' Ir1o noro4ircrn rroKpauleHuMr4

BorHe3axr4cHr4Mr4 BJracrr4BocrflMrr, clprzqrr,rMe niAsI,IqeHHro Segnexu ra eSerrnsHocri

B pisHwx c$epax 3acrocyBaHHfl, TaKoro KJracy uarepianie ra e aKTyanbHrrM

AocriANeHH.rrM.

CryniHr o6rpynroBanocri HayKoBHx rroJrozr(eHb, BrrcHoeKin i penomeuaaqifi

Hayxoni [oJroxeHHfl.Ta Br,rcHoBKr4 y Arrcepraqii o6rpynrosaHi HarrexHr4M r{rrHoM,

qo ni4rnep4Nyerbc-fl sceSi.rHzla auarigou Axepen, .ri'rxo cQoprraynboBaHrrMrr

AocniAsurlbKrrMr4 3aBAaHH{Mrr, BrrKopr4craHHflM ayqacHr,rx ir,reroAis ra KopeKTHr4M

3acrocyBaHHrM MareMarI4qHI,Ix incrpyrvrenrin i nepenipeHr4x excrreprrMeHTaJrbHr4x

nreroAis. Halifiuicrr ra o6rpynrosaHicrr 3anponoHoBaHr4x naero4in i gaco6is

[lATBepAxeHa pe3ynbTaTaMl{ AocnlAxeHb Ta IIpaBI{nbHLIM 3acTocyBaHHflM MeToAI4K

niA .rac po6oru. fiocronipsicrr oAepxaHr4x pe3ynbrarie raKox ni4rnepAxyerbcfl

AocniAxeHH-{Mr4 aBTopa, uy6nixaqiswu y uixuapo4uiax HayKoB}rx Brr,qaHHrx ra

uponi4Hrax xypHanax Yrpaiuu, aupo6aqiero HayKoBrax pe3yJrbraris i ix rpaKrur{HuM

3acTocyBaHH_f,M.

Pe:ymrarx poSoru 6yrro npeAcraBJreHo ra oSronopeHo ua ui>xuapoAHrrx ra

nceyxpaiucbKrrx rouQepeuqixx -f,K B Yrpaiui, raK i ga KopAoHoM, 3oKpeMa:

International Conference on Eleotr<-rnics ahd Nanotechnology ELNANO (Kyiv,

Ukraine), 16th International Conference on Advanced Trends in Radioelectronics,

Telecommunications and Computer Engineering TCSET (Lviv, Ukraine), 13th

International Conference "Nanomaterials: Applications &, Properties" NAP

(Bratislava, Slovakia), International Research and Practice Conferences



"Nanotechnology and Nanomaterials" NANO (Lviv, Ukraine), Young Researchers'

Conference - Materials Science and Engineering (Belgrade, Serbia), Intemational

Conference E-MRS Fall Meeting (Warsaw, Poland), 1Oth International Conference

"Reiaxed, Nonlinear and Acoustic Optical Processes and Materials" dedicated to the

memory of Oleh Parasyuk and Iwan Kityk RNAOPM-2020 (Lutsk-Lake <SvitYZZ')),

Ukraine), Young Scientists Conferences on Semiconductor Physics <Lashkaryov's

readings> (Kyiv, Ukraine). OcrosHi nonoxeHHfl Azcepraqii ouySnixoeaHi aeropoM y

25 uayxoBr4x nparlxx, i: rrux 6 crarefi y HayKoBux $axonvx BVAaHuxx Yxpaiur4 Ta

nepiograuHr4x 3aKopAoHHr{x Br4AaHH-rrx, 19 npaqr y s6ipHl4Kax AouosiAefi uayxorux

ron$epeirqifi, 5 3 .rKr4x iu4ercyrorbcfl y HayKoMerpraunifi 6azi lauux Scopus.

fo ocuonHr4x nyHKrin uayrcosoi Hoeu3HH MoxHa ni4uecru Te, luo:

o Busua.reHo, ruo cryniur Ar4clepryBaHHfl nanorpy6oK y nonirr,repuifi naarprzqi

ni4irpae 3HarrHy ponb y perynronauni BorHe3axzcsoi eSexrueuocri

HaHoKoMrrosuriB. fnr reuroBoro npoSinro :pasr<in 3 r{acoM AucrrepryBaHrul

nauorpy6or 2 roA xapaKrepHolo e nirona pi:uraqr reMneparyp y 55 oC, rogi

flK Anfl :pa:xin 3 rlacoM AI4cnepryBaHHrI nanorpy6or 1 roA rar<a pisuuqfl He

nepeBr4rqye 50 oC. Ha ocHosi nopinumbHoro anani:y Azuartiru uepe4avi

rerrJra oqiueuo, ulo s6im[reHHfl .l.acy Al{clepryBaHHfl na 1 roA noKpalqye

BorHerprrsricrr ua | 5o/o.

o BcranoBlreHo BrrJrr{B Trrny ra KoHuenrpaqii nanorpy6oK 3 rll{crorolo rIoHaA

95% Ha reprliuni xapaKTepr4cruKr rorirr,tepuux HaHoKoMnosuris.

Ouruualruufr KoHqeHTpaulfittuir .qiauasou Anfl Aoc-rIrHeHHf, noxpauleuoi

repruiuuoi cra6inrnocri Ta rellJlorrponignocri uae uexi 1,5 - 2,5o , a gaN,IiHa

o4uocriuKoBr4x ByrneueBrrx nanorpy6ox Ha 6ararocriHxoei rpu iuurux

i4euruuur4x yMoBax noKpaiqye BorHerpunricrr riHqeeoro HaHoKoMro3I4ry

opieuronuo sa25o/o.

o BcranoBJreHo, rqo o4nouacuufi BrrJrr4B B-nranporriHrosaHHs 3 cepeAHbolo



eHepriero 0,17 MeB ra y-BurpoNaiHrosaHHfl 3 cepeAHboro eueprielo 0,19 MeB

:6inrurye eneKrpuquufi ouip HaHoKoMrlogiltie ua 2 rcOu. Paaiaqifiui 4eSexru,

xxi crnoprororbc{ uicrs rrorJrr4HaHH-f, Ao3r,r nuupouiuroBaHH.f,, nprr3BoArrb Ao

crBopeHHfl pinnin 3axolreHH.s, qo eusimHsrorbc.fl i Aaroru BHecoK y

eneKrponponi4uicrb HaHoKorr,ruoguris y Mexax reMneparyp 230-260 K.

flpaxruvne 3HaqeHHq oAepxaHrrx pe:y.nrrarin po6oru e cr4JrbHoro

cropoHoro 4ucepraqii ocr<imr<u B uifi laaflBHa 3HaqHa ximxicrr .f,K

eKcrrepr{MeHTaJrbHux, TaK i reoperur{Hr4x AocniAxenr. Pe:yrbrarv Anceprauifinoro

4ocri4xeHHr BuKopracrani npr4 Br4Kouauui HayKoBo-AocriAurzx po6ir ra Moxyrb

zs.aittw noAanbrrre npaKTr4rrHe 3acrooyBaHrur ,qn,a noKpauleHH-f, eorHecrifrrocri

HaHoKoMrrosurie.

Po:po6neni ltoleri lnfl xolrru'torepnoi cranynxqii enexrpouponi4uocri Ta

nepKon{qifiurax upoqecin y HaHoKoMrro3r4Tax sIarHi 3HarrHo cKoporuTr4 .uac,

neo6xiAuuir Arr- nporHo3yBaHH.rr BJracrrrBocrefi Hoer,rx Marepianis. I-{e :a6e:neqye

IuBITAKe BnpoBaAxeHHf, iuHoearlifiHt4x Marepianin y ezpoSHr4urBo, rqo e Kpurur{Ho

BaxJrr,rBrrM Anfl cyuacrioi npoMr4cnonocri. Mero4rara ananisy reMfieparypHr,x

upoSinin, pospo6neua B paMKax 4ocri4xeunx, :uailae iuxeueparr e$er<uanni

iiicrpynaeHTl4 An-f, pospo6r<u HoBr{x 6araro$yuxqiouarbHrrx marepiarin, npu:narreHnx

Anr rrporurrroxexHoro 3axr{cry. Pe:ynrrar}r AocniAxeur, TaKox 6ytuBrrpoBaAxenni y

HaBrraJrbHrzfi upoqec.

Biluoeianicrr reMrr 4ucepraqii upoQi.nro cueqia.uunocri, nigcyrHicrr

ropyrleHb arcaAerr.ri.ruoi go6pouecnocri. Hayxonufi ra uparruuuufi HanprMoK

4ocri4NeHb aBropa BKa3ye ria BiAnoBiAHicru fioro Ar4ceprarlifiuoi po6orn nacnopry

cneqiamHocri 171 Ener<:rpouir<a. Y rer<cri anoraqii rar<ouiquo BrrKnaAeno ocnonui

rIoJIoxeHHr [Lrcepraqifinoi po6oru, sxi rosHicrro siAo6paxarom ii sxaicr. XoAuzx

niAcras Anfl cyir,minin y nayronifr 4o6pouecsocri ArrcepraHra 3a pe3ynbraraMu



AeranbHoro o3HafioMneHH-q 3 Ar4cepraqierc He Brr.flBJreso. IlocuraHHq na ny6nixauii sa

yrracto :4o6ynava e nosHifi uipi ni4o6paxarorb reMarr4xy 4r,rcepraqii.

3aynaxeuHr ra peKoMeHaarlii Ao glrcepraqii. Oqinrorovr,r 4llcepraqiro

Kpr4Tr4qHo, MoxH a si,{Na irtaru 4erimxa ne4onir<in :

i. IIpu uopinuxuui TerIJIoBoro ni4xnuxy enoKcrrAHr4x HaHoKoMrrosuris 3

4ouiruraltlr oAHocriHKoeux i 6ararocrinKoezx ualrorpy6oK BBaxaerbc.fi Iqo

oAHaKoBLIitqac Al4cnepryBaHH.a csiA.rl,Irr npo upra6Jrr,r3Ho oAHaKoBr4fi cryuiur

4ucuepcii. OAIrar rofi cauuit'rac.qr4cnepryBaHHq Moxe npr.rBoAraTrr Ao Aerqo

pi:HIax pe3ynbraris s ro.{Kr4 3opy yrBopeHHrr arnoMepauifr ln.q o4uocriuKoBrrx

i 6ararocriHKosux naHorpy6or.

2. Po6ora He uicturr, aHaniay exonoNai.{uux acuexriB nupo6uuqrna ra

naacuraSyBaHHfl ceucopin ra iuuux ereNaeuris Ha ocuosi 4ocligxeuux

HaHoKoMrlo:urin, uo e BaxIrzBr4M I\Ifl oqinxu [epcrreKTr{B ixsroro

npoMr4cnoBofo 3acTocyBaHHf, .

3. IIpz gocni4Neuui repnriquux BJracrr,lBocrefi sauoKoMrro3r{rin uopinusmui

3aJlexHocri Ans spa"srin s si\aicroi\,r oAHo- ta Iararocrisuux Hanorpy6ox

ueo6xiAlro 6yno lnfl uopinuruux npeAcraBr4rr4 Ha cnimuux rpa$ixax.

flpe4cranneui y ni4pos4ini 4.7. pucyHKkr yrpyAHrororb aHalri: pesyrtnrariu

AocniAxeHH-s ra ixne nisyaJrbHe cnpufiuxrrx.

4. V sacHosrax pos4inis 3 ra 4 seo6xi4lro 6yro BHecrrr xinmicni rroKa3IrHKH.

Bi4uiveui sayna>xeHH, xoAHHM r{HHoM rle [pr.rMeHruyrorb 3araJrbHrit ewcoxuil

pinenr BI4KoHaHoi po6orlr ra Ha BrrJiuBarorb rra KoMrrneKcHy oqiur<y iraarepiany

4ucepraqii.

BucuoeoK rlpo siAnoniAuicrs Ar{ceprauii suN{orau, Rrci npe4'nn.uflrorbcrr Ao

HayrcoBoro cryrleHfl HayrcoBoro cryreHq AoKTopa SinocoQii. fucepraqix Xz4eHra

Inni Bono4nuupoBuqa <<Hanorcoulro3r{Tr.r s ni4uaqeHoro BorHe3axr4cHoro



e0extznuicuo Anfl ceHcopHoi enexrpouixz>> e 3aBeprueHoro HayKoBo-AocriAHoro
po6ororo' 3a csoero aKTyanrHictro, HayKoBoro HoBa3Horo, rpaKTr{quoro qinuic*o,
o6rpyurosaHicrlo ocHoBHrrx roroxeHb ra Br4cHonxie po6ora nosHicrrc ni4uoni4ae
BI{MoraM HaKa3y MoH Yr<paiuz Jve40 sia 12.01.17 p.,<llpo 3arBepAxeHH.f, Br4Mor Ao
ooopnanenHfl AHcepraqii>> ra rlocraHoBr4 Ka6iuery Miuicrpin ni4 12 ci,mq 2022 p.
JVs44 <llopx4r<y ilpl4cyrxeHlrl cryrleH-f, AoKropa $inocoSii ra ci<acyBaHH-s pirueuux
pasonoi cneuianisosaHoi s'{eHoi palu3aKnary nzrqoi ocnirrz, uayxonoi ycraHoBr4 ,,po
rIpkIcyAxeHH' roKTopa SiirocoQii>> s ocrauniuz auiualru, BHeceHr4Mr4 rrocraHoBoro
KM i\1b341 eia 2l'03'2022p., a ii aBrop, Xz4enxo Inrq BoroAr,rMr4poBr4r{, Mox e 6yru
peKoMeHrosauuir Anfl ilphayAxeHH-f,, 3a yMoBpI po3rn-f,Ay pa3oBoi cneqiari:onauoi
n'{euoi pal.Lr HaqiouanbHoro ynirepczrery <<JIreiBcbKa uorirexnixa>>, fiouy
HayKoBoro cryreH'f, roKropa Sinoco$ii sa cneqiamuicrro 171 Enexrpouira.

Peqenseur:

IoKTop $i:axo-uareMarurrHr{x HayK, npo$ecop,

upoSecop xa$e4plr eneKrpoHuoi iHNenepii

HaqionanbHoro yninepcurery
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