PELEH3IS
Ha puceprauiiiny poGory

Onpxosuxa Imni Bonogumuposuua

Ha Temy «BILJIUB JIASEPHOT' O BUITPOMIHIOBAHHS HA IMPOIECH
THIYKOBAHOI OJIOBOM KPUCTAJIIBALII AMOP®HOT' O KPEMHIIO»

IPCNCTABNCHY Ha 3M00YTTS CTyneHs AOKTOpPa dirocopii
B rairysi suanms 10 [pupoammyi HAayKH

3a cneraneHicTio 105 Ipuxnamua ¢isuka ta HaHOMaTepiann

AKTyaJIbHICTD Temu aMcepranii.

Pozsurox  inpopmaniiinmx TEXHONOTIH  Ga3yeTbcs  ma BHKOPHUCTAHHI
HaIliBIPOBITHUKOBHX MaTepiaiiB, Ceper IKUX BayKIHBe MicIie 3aiiMaroTs KpHCTai YHi
HAIlBIPOBIJHUKOBI 1TiBKYE. Bom HIHPOKO BUKOPHCTOBYIOTECS B MIKpOEJIEKTPOHiI],
ONTOCIEKTPOHIL, B TEXHOJIOTIYHOMY — LIHKJIL CTBOPEHHA  (DOTOCIEKTPHYHUX
IEPETBOPIOBAYIB i T.JI.

- Onnak, otpuManus ToHKmX HAIBNPOBIIHUKOBHUX TIUIBOK 3 KPHUCTaIiYHO0
CIPYKTYPOIO € JOCHUTH CKIIAJHOIO TEXHONOTIYHO0 3afaqero. Bupimenns nanoi 3agaui
€ OMHUM 13 BaXJIMBHX 3aBIaHb CY9aCHOI HAYKH, TOMy aKTYalbHICTh TeMu Juceprarnii
HE BUKIIMKAE )KOAHUX CYMHIBIB.

Ouinka  o6rpyurosanocri HAYKOBHX  pe3yabTaTtiB Aucepramii, ix
AOCTOBIPHOCTI Ta HOBH3HM.

HayxoBi mocnimxenns Oynu BukoHaHi 3M00yBavueM Ha Kaenpi npuknagHoi

¢izuxu KITI im. Irops Cixopcrskoro nig KepiBHUIITBOM:

1. Jloxtopa Texmiummx HayK, npocgecopa kadempu npuknanaoi ¢isuxkuy HH DT
HauioHaneroro texnignoro YHiBepcuTery Vkpaium "Kuineskmii MO TeXHIYHMiA

IHCTHTYT imMeHi Irops Cixopcskoro" Boponosa C. O.;



2. Jloxtopa dizuko-mMaremaTHuHEXK HAayK, CTapLIoro HaykoBOro CIiBpOGITHIKa,
3aBixyBava naboparopii  pamianiiamx TeXHONOri#  IHcTHTYTY ¢isukn HAH

Ykpainu, Hetimama B. b,

Ilpu BuKoOHaHH] AucepTaniiHoi poboTu OTPHMAHO HU3KY BaXIIMBHX HAYKOBHX i
IIPAaKTHYIHUX PE3YNIBTATIB, a came:

1. Bussneno dpaxransauii XapaKTep CTPYKTypusanii aMmopdroro KPEMHI0
B MIKpo- i HaHOMETpoBOMy Macmtabi mpy iforo OCa/DKeHHI i3 rasoBoi asm ma
ITOBEPXHIO PiJIKOTO 0JI0BA.

2, ExcniepumenTtansuo IIOKa3aHO, IO CTUMYIIOIOYHYM BILIUB Ja3epHOro
OIIPOMIHEHHS Ha OJIOBOM ingyKOBaHy KPHCTaNi3aniio aMmophuoro KPEMHII0O Mae He
TEIUIOBY (TOOTO He BIIMBAIOYY HAa TeMIlepaTypy 3pasky) Ck1anoBy. Bucynyra
rifoTesa Mexauizmy ii mif 4€pe3 30UIBIICHHS pO3YHHHOCT] amopdHoro Si B 0ioBi ua
iHTepdeiici ix mIapiB Mg yac oroBOM IHIYKOBaHOT KpHCTami3anii B Haciigok
OCIabieHHs i OOpHBY KOBANCHTHUX 3aB’3KIiB a-Si, BHKIMKaHUX Qoro-ionizamiero
JIa3ePHUM CBITJIOM T4 €KPAaHyBAHHIM HEPIBHOBAXXHUMU doro-enexrponammy.

3. Excrnepumenransno TIOKa3aHo, IO caMe HeTeIioBa CKJIaaoBa BILUTUBY
JIA36PHOTO  CBITJA BHKIMKAE HeTiHiMHME 34 IHTeHCHBHIiCTIO «4EpBOHMI» 3CyB
PaMaHIBCBKOTO CrIeKTpy HaHOKPHCTATIYHOTO KpPeMHil0, Ha BIIMIHY Big CIIEKTpY
MOHOKpHcTaniyHoro Si. Ile Moxe cBigumTd Ha KOPHCTB TiIOTe3u mpo HePiBHOBAKHY
3aCeNeHICTh (JOHOHIB Yepes CIEKTPOH-(DOHOHHY B3a€MOIIIO (oroinnykoBaHuX HOCIiR
3apAny BHACIHINOK BHCOKOTO TEMILy TeHepalii OCTaHHIX MPH BHCOKIif ITOTY>KHOCTI
30y/KEHHS JIa3epPHAM CBITIOM.

4. VIOCKOHAeHO TeXHOIOro BUTOTOBIICHHS IUIAPyBaTHX ILTIBOK Si/Sn/Si 3a
METOZIOM TEPMiYHO-BAKYYMHOTO OCAIKCHHS i3 ra3oBoi dasm B miIami mokparmenms
KOHTPOJIIO IX SIKOCTi 3aBISKH 3’SICyBaHHIO BILUTMBY CITiBBiJHOMIEHHS TOBIIHH mapis
Ha MIKpOCTPYKTYpY 06 "eMy Ta peibedy MoBepXHi MIiBOK.

5. VYaockoHaneHo ToumicTs OLIHKK po3MipiB HaHOKpHCTaniB Si i3 anmamizy ix
PamaHiBckmx CHEKTPIB 3aBASKH CKCIICPUMEHTAIBHOMY BHSBIEHHIO HeTiHIHHO]
dYTIABOCTI  TakMX  CHEKTPIB 10 IHTEHCHBHOCTI  CBITIIOBOTO 30yKeHHs

KoMmOiHamiiHOro PO3CilOBaHHS.



6. ITiateepmieno MOXIIUBICTh  BUKOPHCTAHHS Oe3nepepBHOro JIa3€pHOrO
BUIIPOMIHIOBAHHS JIJIsI CTBOPCHHS TEMIIEPATYPHUX YMOB KpHCTanizanii amopdroro
KPEMHIro.

7. Ilokasano, mio OTpUMaHi B poGOTi pesyibTaTi MOXYTb BHUKODHUCTaHi mjis
YAOCKOHAJICHHSI TEXHONOTI] BUTOTOBIEHHS aMOPQHO-KPHCTATIYHIX HaHOKOMIIO3HUTIB
Ha8 OCHOBI KpeMHilO i KOHTPOJIO SKOCTi IIapyBaThx CTPYKTYyp Si/Sn/Si ans
BUPOOHUUTBA eNEKTPOHHNX IpAITanis GpoToerekTpuaHOro IIePETBOPEHHS.

HocrosipHicTs OTPUMaHHUX Pe3yNbTaTiB 3a6e3nedeny BUKOPDHCTaHHAM CY4YacHUX
METOMIB JOCHIIKEHE TAKIX AK  CIEKTPOCKOMis KoMOGiHaIiiHOro PO3CIIOBaHHS;
ONTHYHA MIKPOCKOIIis; PacTpoBa  eneKTpoHHa MIKPOCKOIIiSl;  aToMHO-cHOBa
MIKpPOCKOIIis; PEHTreHo-(IIyopecenTHumi MIKpOaHaJis.

Hayxosi nonoxenus, TEOPETHYHI BUCHOBKH , Ta PCeKOMeH/IaLli npescTaByeHi y
AUCEPTAliiHIl po6OTI HATeKHUMY YMHOM OOIPYHTOBaHI i He CyIIepeyaTs CyJyacHUM
TEOPETHYHUM ITOJIOKCHHSIM.

3anexnaposani aBTOPOM POGOTH Pe3yIIbTATH HOCIImKeHs omyObIiKoBani y nBox
CTaTTAX IHAEKCOBAHMX Yy HaykoMeTpuuaux 6asax SCOPUS ta WoS. Kypramu y
SIKMX OIyOIIKOBaHI CTATTI HaJIeKaTE A0 TpeThoro xBapTumo (Q3) i 3abe3neuyroTs
npodeciiine  HesamexHe peneHsysannst. KpiM  Toro  ocropmi ITOJIOXKEHHS
3al€KnapoBaHi B  poboti OPOHIIK  ampobanito Ha 8-mu YKPalHCEKHX Ta
MIXHapOIHUX HAYKOBHX haxoBux xoHbepermisnx.

Bee Bume Bkasane mosposse 3POOUTH BHCHOBOK, IO OTPUMaHI pe3yJbTaTH €

MOCTaTHLO OOIPYHTOBAHMM.

Ouinka 3micry Auceprauii, ii 3aBepmenicrs Ta AOTPHUMAHHS NPHHIUNIB
aKajaeMivHOl 106poyecHoCTi.

3a CcBOIM 3MicToM Aucepraniiina po6ora 3n00yBaya  OnpxoBumka L
Bononumuposuua mosricTio BiAMOBinae Crarpapry BHmoi ocsity 3i CIIeI ATbHOCT]
105 puknagna disuka ta HaHOMATepialy Ta HaNPAMKaM JOCTLIKEHE BIIIOBIZHO 110
OCBIiTHBEO-HAyKOBOT IPOrpaMH  TPETHOrO pPiBHS BHINOY kBanidikanii «[Ipuxianma

(izukay.



Hucepraniiina po6ora ¢ 34BCPUICHOI0 HAyKOBOIO IIPALerd i CBimuuTh Ipo
HasBHICTh 0COGUCTOro BHECKY 3100yBaua y HaykoBmii HanpsaMm «CTBopeHHS Ta
3aCTOCYBAaHHA HAHOTEXHOJIOTIH 1 TeXHONOr} i HaHOMaTepiaiBy.

Posrnsnyemm 3Bit moniGaocti 34 pe3ynbTaTamM IepeBipku JHCepTamiiinol
pobGOTH Ha TekcTORBj CHIBIIAIIHHS, MOKHA 3pobuTH BHCHOBOK, IO Aucepramiiiga
pobota OnexoBuka Lni BOJIOI[PIMHpOBH‘{a € PE3YJIbTATOM CaMOCTIHHNX JOCIIIXKEeHb
3100yBaya i He MicTUTE exeMenTiB danscudikanii, KoMriusnii, pabpukarrii, mIariary
Ta 3ano3u4ens, a 5,38% TekcToBux 36iris € PE3YJIbTATOM BUKOPHCTAHHSA yCTaIeHO]
TepMiHONOrii Ta AOTPUMAHHS  IIPaBuad  o(GOpMIIECHHS AUCEPTANIAHAX  pPOBIT.
Buxopucrani inei, PE3yNbTaTH 1 TEKCTH iHIIMX aBTOPIB MalOTh HANEKHI MOCHJIAHHS
Ha BiIIOBinHE IKepelo.

Moga Ta cruab Bukaanenns pesyabTaris.

Hucepranitina po6ora mammcana YKPaIHCBKOIO MOBOIO. Marepian Buxnameno
TOCIII0BHO, JOCTYITHO Ta JOMYHO 3 AOTPHMaHHAM CY4acHOrO HayKOBOI'O CTHIIO Ta
3aTaNbHONIPHHHSITO! HAYKOBOT TEPMiHOMIOT],

HucepTauis cknanaerses 3 BCTYIly, 5 PO3MiNiB, BUCHOBKIB, CITUCKY JIiTepaTypu
Ta JOAATKY. 3aralbHui o6csr AucepTanii ckanae 134 CTOPIHKHY.

3MmicT AMCePTAaiHOTO  MOCHi IpKeHH s IIOJJAHO B II’STH po3sminax, ne
HIPEACTaBICHO Ta OOIPYHTOBAHO OCHORBH] pe3ynbTatu podorw.

Y Beryni o6rpyHTOBaHO aKTyalbHICTh TEMH, BUKIIAJEHO 3alaibHi ITOJIOKEHHS,
cpopmyneoBani Meta i 3aBranHs AUCEPTAaLlfHOTO nocmimpKenns. Brazago 3aadi, gKi
HEOOXIiHO PO3B’A3aTH IUIS MOCSTHEHHS 3asBIeHOI MeTH. IlepepaxoBano BHKOPHCTaHI
B po0OTi MeToam nocmimkerHs Ta OTPHMaHI HayKOBi i mpaxTwani pe3ynapTaTh.

Y nepuiomy poszini npoananizosao niTepaTypHi aaHi momo npobIeM COHSTHOT
CHEPICTHKY Ta POSMIAHYTO HEpPCIEeKTHBHI HLISXi ix. 3okpema posrmsmyTO
NIPHHUMIIOB] (i3HYHI Ta TeXHIUHI OGMeskeHHs ChEKTHBHOCTI COHSAYHMX elleMeHTiR
(CE).

Hoxasano, mio mixsumenHs eQEKTMBHOCTI COHSMHHX eeMenTiR MoOXe OyTH
ACCATHYTO LIIIXOM BHKOPHCTAHHS KacKaHOTO MeTony ix mobynoBu. Omnucano
HaWNOMMpPeH i  HeaoMiKy icHylounx komctpykmiit CE KackaJHOro THIy i

3allPOTIOHOBAHO LUIAXH X ITONOJAHHS 34 PaxyHOK BHUKOPHUCTAHHS HAHOKPHCTANIB



KpemHito. IIponemoncrposano, mo OJTHI€IO 3 TONOBHMX ITepemKoy ix BHKOPUCTaHHS
€ HEAOCTaTHIN PiBEHb PO3BHUTKY TEXHONOTiii CTBOPEHHS HaHOKPUCTANiB MOTPiGHUX
PO3MIpiB Ta TexHOOrii po3IineHHs wapis HaHOKPHCTANIB 3 pPi3HUMH po3Mipamu.
Posrnsnyro npomecu MIK (MeTanoM iHgyKOBamHOT KpUCTali3amii) Ta omucano
TIepeBary BUKOPHUCTAHHA O0N0Ba Y mpomecax MIK KpeMHif0. Omucano cywachi
HayKOBI YSBIEHHA INOJO MeXaHizMip CIIPUHHA  OJIOBOM II€PEXONY aMOpP(HOro
KPEMHII0 Y KpUCTATi9HHil cTam. Haseneno excnepumentanbui TlaHi, SKi JOBOIATH
3MaTHICTE BILIHBY JTA3CPHOTO  ONPOMIHEHHS MEPeXii HAHOIIIBOK KpeMHiIo |3
aMOpQHOro cTaHy B KpucTaniunmit. Takox y BCTyIi  OGIPYHTOBAaHO MeETy
JAMCEPTaliHHOIO JOCII MK S i cdhopmynsroBano 3amayi, ki HeobXinHo po3B’ga3aru
JUIS 11 TOCSTHEHHS.

Y mpyromy posmimi omucamo METOM OTPUMAHHS i JOCHIMKEHHS MTiBKOBHX
HaIliBIPOBIIHUKOBUX MaTepialiB, BUKOPHCTAHHX y pobori. Takox mpexcrasieno
BUKOPHCTAHI METO/IH aHaIli3y OTPUMAHHX CKCICPUMEHTANBHUX NaHUX.

Y TpeThoMy posmini mamememo PE3YNbTaTH JTOCI IXKEHHS MIiKpOCTPYKTYpH
BUKOPHCTaHHX y MaHi¥ poGOTi [uapyBaTix muisox Si/Sn/Si, Burorosnenmx METOIOM
MOCIIZIOBHOTO OCaPKEHHS mapiB kpeMHil0 Ta onosa. IToxazamo TOJIOBHY HPHYUHY
CTPYKTypH3alil moBepxHi miisok Si/Sn/Sj — PO3IIaBIICHH: 1 po3nas Ha MIKpPO-KpaInti
[Iapy OJI0Ba B MPOLEC] OCaMKeHHS ILTIBOK KpeMHi0. Briepiue socimimkeno i omrcano
IPONECH MIKpO- Ta HaHO-CTPYKTYPYBaHHS ITiBOK aMOp(hHOTro KpPEeMHIIo mmij yac iforo
QopmyBanHs Ha IMOBEPXHi PO3ILIABICHOTO MeTany. OTpUMaHO KijbKicHI mami mpo
CTPYKTYpY penbedy moBepxHi Si Ta iX 3a/1eKHicTE BiJl TOBIIIMHY IIIapy OJIOBA.

% 1€TBEPTOMY PO3JLNI  [pPENCTABICHO Pe3yJIbTaTH JOCHiKEeHHS IIPOIIECIB
YTBOPCHHS HAHOKPUCTAIB KPEMHIIO Y IUTiBKOBHX CTpykTypax Si/Sn 1a Si/Sn/Si 3a
Temreparyp 20 — 550 0C mig BrutiBoM ONPOMIHEHHSIM JIa3epHUM BUTIPOMiHIOBAHHSIM
IIPH Pi3HUX yMOBax TEIUTOBI IBEICHHS.

Ilokazano, mwo npu TEMICpaTypax BUIIMX 3a TEMIIEPaTypy IUIABIEHHS O/OBa
Ma€ MiClle HETEIIOBMH MexaHizM JIa3€PHOTO  CIIPHUSIHHA iHAYKOBaHId OJOBOM
Kpucram3ari.

Y m’saToMy posmini ommcano PE3YNBTaTH NOCILIIKEHHS BILUTUBY Ha ingykoBany

OJIOBOM KPHCTaIl3aIlit0 aMop(HOro KPEMHIIO KiTEKOX BHIIB IMITyTECHOTO NTasepHOro



onpomiHenHs. Hapemero PE3YIIbTaTH ROCIPKEHH IIapyBaTHX CTpyKTyp Si/Sn Ta
Si/Sn/Si 3acobamu pamamiscpkoi CHEKTPOCKOII] Ta IMpoaHami30BaHO 0COGIHBOCT]
IPOLECiB  reHepauii i Hakommyems HaHOKpHcranmiB Si mix miero JIa3epHOTO
BHIIPOMIHFOBaHHS.

B xinui xoxHOoro 3 posninis HaBEJICHO BHCHOBKY IO po3xity. B kinmi poboTu
HaBEIEHO I'OJIOBHI BUCHOBKH.

Homatox A micTuth inpopmanio om0 ApPyKoBaHMX pobiT 3106yBaya i3
3a3HAUCHHSM OCOBUCTOro BKJIa Ty aBTOpA.

Hucepraniitna poGora oOpMIIEHa BiAIOBIAHO 1O BHMOT Haxazy MOH Vxpaiau

Biz 12 cigng 2017 p. Ne 40 «I1Ipo 3aTBepmxenns BUMOr 710 ohopMIIeHHS JHcepTamnii.

Onpunronuenns pesynsraris AucepTaniviHoi po6oTw.

HaykoBi pesynsrarn AUcCepTamii BuCBiTIEHi y 10 HayKOBHX MyOmikaiisx
3100yBaya, cepem sKux: 2 CTarTi Yy HAayKOBHX BHUIAHHSX, BKIIOYEHHX Ha naty
OIyOniKyBaHHS 110 IIEPeNiKy HAYKOBUX (haXOBHX BHIAHb Ykpainu, npoirnexkcopanmx
y Gazax manux Web of Science 1a Scopus, BinHeceHux n0 TPETHOro KBapTHimo (Q3)
BIATIOBiHO J10 knacugikanii SCImago Journal and Country Rank a6o Journal
Citation Reports.

Takox pesympraTn AucepTauii Oymu ampoGosami mHa 8 HayKOBHX (haxoBux
KOH(pepenwisx.

Ony6nixoBani mpari 3800yBada MaroTh BHCOKHIi HayKOBUM pIBEHB, B HMX
AOCTaTHBO IIOBHO Ta BCeOIYHO onMmcani roosui HayKOBi 3106YTKH, 110 NpeAcTaBleH]
y muceptamii. ¥ pobotax, mo OmyOIiKOBaHi y CIIBaBTOPCTBI, OCOGHCTHH BHECOK
aBTOpa BioOpaxkae 3apaxoBaHi 3a TeMOo AUCepTalii PesyAbTATH NOCIIMKEHE Ta He
BUKIIHMKAE CyMHiBIB. B ycix myGnikamisx AOTPHMYIOTHCS NPHHLOUIH aKaIeMigyHOT
To0poYecHOCTI.

Taxum ynHOM, HaykoBi PE3YJIBTATH ONHUCaHI B IUCEpPTaNiiiHili po6oTi MOBHICTIO

BHCBITIIEH] ¥ HAYKOBUX MyGIiiKarigx 3100yBaya.



Henoaixn Ta 3ayBaxenns A0 tucepTaniinol po6oTw.

1. Imoni y Tekcri 3YCTPIYalOTBCS CTATICTHYH] Ta IpaMaTHYHI [TOMUIKY.
Hanpuknan, y OCTaHHBOMY pedYeHHI mnepmroro ITYHKTY NOpaKTHIHOT'O
SHAYCHHS OTPUMAHUX PE3yIbTATiB TIPOIYIIEHO KparKy B KiHUi pederHHs, na
31 cropiami y TIepmoMy  ab3ani BUKOPHCTAHO COBO po3man 3amicTh
posnaganus, 3yCTpiYaeThCss  HeKOpeKTHe BUKOPHUCTaHHS  CJIOBa
OIIPOMIHIOBAHHS 3aMiCTh BUIIPOMIHIOBaHHS, KOJH #ie MoBa PO napameTpu
BUIIPOMiHIOBAHHS TOIIIO.

2. 3ycrpivaerhes BHKOPHCTAHHS aHITIOMOBHHX TepMiHiB, Al SKHX iCHYIOTH
YKpalHOMOBHI aHaJIOrH,

3. Hesxi pucynku (Hanpukiag 2.1 Ta 2.2) Ta nesxi BucHOBKH (mo npyromy
po3niny) He € HeoOXinEUMU AL PO3KPHTTA CYTi po6oTH.

4. Cepen ronosumx Pe3ynbTaTiB nucepTanii € BHCHOBOK 1po  iCHYBaHHS
HETEIIOBOTrO MeXaHi3My cHpusiHHS JIA3E€PHOTO CBITJIA IHAYKOBAHIH OIOBOM
KpucTanisanii amopdroro kpemuiro. IIpo ne iine mosa Y BHCHOBKax o 4
PO3IiJly Ta Y rOJIOBHHX BHCHOBKAX. Onnak nocTaTHRO meraibHOrO OIIMCY 4YH
TTOSCHEHHS.  Takoro  MexaHi3My, KpiM  npumymenss PO  BILIUB
HEPIBHOBAXHHUX HOCIIB 3apilly, TeHepoBaHux ¢oroeexrom, B poboti He
HaBeIEeHO.

BBaxaro, mo Bucnosmeni SAYBOXCHHS HE € BH3HAYAIBHUMU | He 3MEHIITYIOTh

3arajibHy HayKOBY HOBH3HY Ta TIPaKTHYHY 3HAYMMICTD PE3YIIBTATIB Ta He BILIHBAIOTE

Ha NIOSUTUBHY OLIHKY HCcepTawiiino] pobotu.

Bucnorok npo AucepTauiiiny podory.

Beaxaro, mo nuceprauiiina pobGota 3106yBaua CTYNCHS JOKTOpa inocodil
OnbxoBuka  ITyi Bomomumuposuua  ma TeMy «BIUIMB  JIAZEPHOTO
BUTIPOMIHIOBAHHS  HA IIPOLOECH  THOAYKOBAHOI OJIOBOM
KPUCTAJIIBAIIT AMOP®HOIO KPEMHIO» Bukonana na BHCOKOMY HayKOBOMY
piBHi, He mopymye OPHHUMUINB  aKafeMianol MOBPOYECHOCTI Ta € 3aKiHuyeHuM
HayKOBUM JOCIIIDKEHHSIM, CYKYIIHIiCTh TCOPETHIHAX Ta IMPAKTHYHUX Pe3yJIBTATIB

SIKOTO PO3B'A3ye HAyKOBe 3aBaHHs, WO Ma€ iCTOTHE 3HAYeHHS s rajysi 3Haus 10



Ipupoxuudi mayxu, Huceprauiitna po6ota 3a aKTYalbHICTIO, IPAaKTHYHOIO IHHHICTIO
Ta HayKOBOIO HOBH3HOIO MTOBHICTIO BIAOBiZa€ BUMOTaM YHHHOTO 3aKOHOZIaBCTBA
Ykpaiuu, 1o nepeadaveni B m.6 — 9 «Ilopsanky npucymxenns CTyN€HA JOKTOpa
dirocodii Ta CKaCyBaHHs pilleHHSA pazoBoi CIlenianizoBaHoi BYeHO] panu 3akiamy
BHII[O] OCBITH, HAYKOBOT YCTAHOBH NP0 NIPHCY/KEHHS CTYIIeHS AOKTOpa dimocodiiy,
3aTBep/KeHoro IToctanogroro Kab6inery Minicrpis Yxpainu Big 12 ciuns 2022 p.

Ne 44,

3mo6yBau  OmexoBux Lizg Bonoaumuposny 3aClIyrOBY€ Ha NpPHCYKEHHS
CTYICHA oKkTOpa dinocodii B ranysi sgaus 10 Ipupomuuyi Hayku 3a CIIELIaTEHICTIO

105 Hpuxitanaa dizvka ta HaHOMaTepiay.

Penenzenr:

3aBinyBau xadenpu MIKPOEJIEKTPOHIKH,
(axymsTery CIIEKTPOHIKH,
Hanionanssoro texmiunoro
yHiBepcuTeTy Yipainu

«KuiBChbKHH rosmiTexHiTHui

IHCTHTYT iM. Irops Cixopcekoroy,

AOKTOp TEXHIYHUX HAYK, JOLEHT 4% Hmutpo TATAPUYK
Iixmuc perensenta

A. T. H., nonenra JI.JI. Tatapuyka

3aCBIAYYIO.
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