BIATI'YK

oiiiiHoro oroHeHTa A0OKTOpa  (PI3MKO-MATCMATHHHHX nayk. rpogecopa
NosoBanbkoro Bosiogumupa AnaroJiHoBn4a Ha jcepTrarlio

Jemko Oanrm Bosoaumupisun Ha temy: «Onmutini GAACIUBOCI CHepUHIUX
HEKOHYEHMPUYHUX KEAHMOGUX NOYOK 1Ny A0pPO- 0boN0HKa). TIOJAHy Ha 300y TSl
cTynenst gJokropa dinocodii B raysi snamn 10 «l IpypoHMY1 Hay KD 34 crieiiajabHICTIO
105 «IIpuxiaana ¢izuka Ta HaHOMATEPIAJIN

1. AKTyaJbHIiCTh TEMH AHCEPTALIT

CTpIMKHIT PO3BUTOK CY4YacHOI ONTOCJICKTPOHIKK Ta HaHO(OTOHIKM CTBOPHOE
HarasibHy 1noTpedy B po3poOLi Ta 10Ci/DKEHH]I HOBUX dyHKIIOHAIBHUX MaTepiasiB 3
KepOBAHMMHM BiacTHBOCTsAMHU. Cepejl TaKUX Mateplasis 0coOIMBE MicLE MOCIAAKOTH
HAMIBIPOBIAHMKOBI  KBaHTOBI Toukn (KT) THy 1Ap0-000JOHKA, SIKI  3ABISAKH
VHIKQJIbHUM ONTUUHHUM Ta CJIEKTPOHHMM  XapakTepucTHKaM  CTaJIH 0a30BUMH
¢JIEMEHTAMHU /711 CTBOPEHHS TIPUCTPOTB HOBOT'O MOKOJITHHSI.

Jlnceprauiiina po6ota Jlemko Onbryu BosoauMupiBHI NPUCBSIICHA BUPIIIEHHIO
Ha/3BUYAilHO aKTyaJbHOI MpolJieMH cyvyacHOl (PI3MKH HAHOCHCTEM. KBaHTOBI TOYKH
TUIY  sip0-000JI0HKAa €  HaJA3BUYANHO  MEPCHEeKTUBHUMH Ui CTBOPCHI
BUCOKOC(CKTHBHUX CBITJOIIOAIB Ta JIOMIHECLEHTHUX COHATHHX KOHLIEHTPATOPIB.
HajinommpeHimmii 1 HaitaemeBunii crociO 1IX OTpUMaHHsI IPYHTY €ThCs Ha TEXHOJIOI1]
KOJIOIAHOrO CHHTE3y. AJle B paMKax I[i€l TEeXHOJIOTI] YacTo YTBOPIOIOTHCS
HECHMETPUYHI CTPYKTYPH, B SKUX SAPO 3MillleHE BIHOCHO LEHTPY 00O0JIOHKH. TOOTO
YTBOPIOIOTLCST cepUyHi HEKOHIEHTPUUYHI KBAHTOBI TOUKM THIIY s/IpO-000JI0HKA
(CHKTSIO). Take nopyueHHsl CUMETpil CyTTEBO BIUIMBAC Ha €HEPreTUUHMN CIEKTP
HOCITB 3apsiIy Ta, sIK HACJIiJ0K, Ha ONTHUYHI BIACTUBOCTI HAHOCTPYKTYPH. BIACYTHICTE
[HOCJIIZIOBHOT aHAITUYHOT Teopil, sika O aJleKBaTHO OMHCYBajIa eJEKTPOHHI, 1IPKOBI Ta
¢KCUTOHHI CTAHU B TAKUX CTPYKTYpaX, € 3HAYHOIO HAYKOBOIO [1POOJIEMOIO, 1110 CTPHMY €
LiJIeCTIpsAMOBAHMM AW3aiH Ta ONTUMI3AIII0 BIATOBIIHUX ONTOCICKTPOHHUX MIPUCTPOIB.
Came 110 IIPOrajIMHy 1 3aM0BHIOE JaHa JUcepTalliiiHa podoTa.

AKTyasbHICTh 00paHOl TEMH MIATBEP/DKYETHCSI TAKOXK THUM, 1O AUCEPTALIIHE
10CJIDKEHHs: BUKOHYBAJIOCh Y MEXaX IUIAHOBUX HAYKOBO-JIOCIIJHUX TeM Kade/ pu
dGisuky Ta 1HPopMauliHUX cucTeM JpOroOHUBKOro AEp>KaBHOIO MEAaroriyHoro
vHIBepcuTeTy IMeHI IBaHa @PpaHKa, 30Kpema:

. Kadenapannbna tema “OTpUMaHHs Ta JAOCTIDKEHHS (I3UMYHUX BIIACTHUBOCTEM
HAaHOKOMIIO3MTHMX MaTepiajiiB Ha OCHOBI LIMPOKO30HHUX HAMIBIPOBIAHUKIB™ (2022
2025 pokn).



7 “hoTornosiMepHi MaTpuIll Ta HAHOHOCIT TTPH KOHCTPYIOBAHH! GlOCEHCOPIB JUIS
MOHITOPMHTY CTaHy JIOBKIJLIA Ta aiocTi mutHoi Boan™ (01210109539, 2021- 2023 pp.).

3 “BruB 30BHILIHIX OB Ha CHHTES, CEHCOPHI BJACTMBOCTI KBAHTOBHUX TOUOK
Ul MEJIMUHUX 3aCTOCYBaHb B YMOBaX Bitinu” (0124U001093, 2024~ 2025 poKn).

4 “BioHaHOKOMIJIEKCH HAIMiBIIPOBIIHMKOBA KBaHTOBA TOMKA = NpOTCIH LIS
GiOMEUHIX 3aCTOCYBAHL: CHHTE3, JOCTIUKEHTIS, xapakTepu3ailis 3 BUKOPHCTAIHIM
MALLTMHHOTO HaBUaHHs  (JIepK. peccTp. HOMED 01250002002, 2025-2027 pokn).

Taka IIMpOKA iHTErpaiist JOCHJUKCHHT Y [JJAHOBI HAYKOBI TEMH. IO
(iHAHCYIOTHCSL JlepKaBolo, Oes3anepetto MiITBEP/UKYE  CTpATEriuHy BAYKJIMBICTD
0OpaHOIro HANPSIMKY U1 pO3BUTKY BiITUM3HANOT HAYKH B rajry3l HAaHOMa replajiBb.

Omke. TeMa Aucepraliiinoi podoTn, npucssiena TeopeTnaHOMY JIOCIIJIKEHHIO
ONTHUHIX BJIACTHBOCTEH cHepUUHIX HEKOHIICHTPUUHUX KBAHTOBHX TOUOK THITY SIJIpO-
0GOIIOHKA. MAE BUCOKE SIK (PYHIaMEHTAJIbHE, TaK | TTPAKTHIHE SHATCHH. BIIKpUBAIOYM
HOBI TIJISIXH JUTSL KEPYBaHHS XapaKTepUCTHKAMU HAHOCTPYKTYP.

2. OGrpyHTOBAHICTH OCHOBHHX HAYKOBHX IOJIOKCHD Ta BMCHOBKIB,
chopmMyJIbOBAHUX Y AMCEPTALLT

Jlucepraniiina po6ora Jlemko O.B. € 3apepiicHUM HayKOBHM JOCIIDKCHHSM,
K€ MICTUTH HAyKOBI1 10JIOKCHHS, BUCHOBKH Ta peKOMEH/IALLiT, 10 XapaKTepU3yIoThEs
BUCOKHMM CTYIEHEM 00TpYHTOBAHOCTI Ta J10C FOBIPHOCTI.

JIOCTOBIpHICTL  OTPUMAHUX — PE3yJIbTaTIB 3a0€311eUyEThCSl  BUKOPUCTAHHSM
KOMILIEKCY CcydacHMX Ta J00pe anpoOoBaHMX TCOPCTHHHHX METOIB  (P13KKM
HATIBIPOBITHUKIB Ta HAHOCUCTEM. 30KpEMa, B poGOTI 3acTOCOBAHO HAOJMIKCHHS
eheKTUBHOT MacH, MOJC/Ib MNPSAMOKYTHHX 1 MOTCHILIABHUX sIM Ta Oap’epiB. MCTO/L
PO3KJIAAY 3a IUIOCKMMM XBHISIMH Ta guCeNbHUI METOJl CKIHUEHHHX EJIEMEHTIB.
K OMILIEKCHE 3aCTOCYBAHHS SIK AHAITHYHMX, TaK 1 YUCCITBHUX MiXO0/1B 3a0€31eUmJIo
scebiuny Beprdikallilo OTPUMAHMX Pe3yJIbTaTIB Ta BUCOKY HA1IIHICTH BUCHOBKIB.

Bayk/IMBUM TiATBEPDKEHHSIM JIOCTOBIPHOCTI BMCHOBKIB nucepraiii € 100pa
gKicma Ta KiJIBKICHA Y3rOo/DKEHICTh OTPUMAHUX TCOPETUUIHUX pe3yJIbTaTIB 3
eKCTICPUMEHTAIPHIAMH JIAHUMH THIIMX HAYKOBHX POBIT, 1[0 CTOCYIOTBCs CIEKTPIB
norMHaHHg Ta 3cyBy CTOKCaA B aHAJIONYHUX HAHOTETEPOCTPYKTYpaX.

Crtpora MeTo/1010r14Ha 0asa NOC/IDKEHHS, peTeJIbHUI aHaJI13 OTPUMAHUX JTaHUX
ra iX IOpIBHSAHHS 3 BUIOMMMH EKCICPUMCHTAILHUMU dakTamu 3a0€31eUyoTh
JIOTTYHICTD, HOCHiﬂOBHiCTb Ta 3aBEpLICHICTL pOOOTH B uiuomy.

ﬂucepTauIHHa pobota Jlemko O.B. € kBamidikauiifHO HAYKOBOIO MPaLCio.
[IPUCBAYCHOIO KOMILJIEKCHOMY TCOPCTHYHOMY JIOCI/DKEHHIO BIUIMBY [apamerpa



HEKOHIIEHTPUUYHOCTI Ha ONTHYHI siactupoceti CHKTSIO. PoGorta Mae JIONIUHY Ta
MOCJIIOBHY CTPYKTYPY. BUKJIa/l€Ha rpaMOTHOIO HayKOBOIO MOBOIO. Bona ckajacrnbest
31 BCTYmy. M'SITH  pO3J1iMiB, BHCHOBKIB, CITHCKY BHKOPHCTAHMX  JOKCPC 13 98
HaiiMeHyBaHb Ta J0JATKY. 3aralibiuii o0csr juicepTanii craHoBuTh 174 CTOPIHKK.

Y ecmyni 0BIPYHTOBAHO AKTYaJLHICTL TEMH. JITKO  CPOPMYIIHLOBAHO MCTY
po6otn — pospotuenns ananitnunoi Teopit CHKTAO Ta  BusHatucHist  BILTHBY
napaMerpa HEKOHUECHTPUYHOCTI Ha IXHI ONTHYHI piacTUBOCTI. Tako)X BHU3HAUCHO
3aBJIAHHS, HAYKOBY HOBU3HY Ta MPAKTHUHE 3HAUCHHs OJACPIKAHNX pe3ysbTaTIB.

V' nepuiomy po3jial BUKOHAHO CHCTEMHUH aHasi3 HayKoOBOT JuTepaTypH. IO
CTOCYETBCS  OararomapoBux cepuunnx HaHocTpykTyp. llen orpit JI03BOJIHE
AUCEPTAHTI YITKO 1ACHTH(MIKYBATH KIIOUOBY HAYKOBY TIPOTAJIMHY — BIJICYTHICTb
NOCJIIOBHOT  Teopil, ska O omnMcyBalla  €JIEKTPOHHI  Ta UPKOBI  CTAaHH B
HekoHtenTprunmux KT, 1110 if BU3HAUMIIO OCHOBHUI HATIPSIM JIOCITIJUKEHHS.

YV opyeomy po3fini AMcepTanTKa 3aKiajac TeopeTuuHui (QyHIaMeHT pPOOOTH.
[IPONOHYIOUH OPHUTiHATLHY MOJEb Ta PO3BUBAIOYM CTPOIY TEOPIO ENCKTPOHHHX i
mipkoBux cramis y CHKTSO. Oco6imBo BapTo Bif3HAUYWMTH  OOTPYHTOBAHC
3aCTOCYBAHHSI METOJIB PO3KIay 3a IJIOCKUMH XBWISIMM Ta 4YUCCIBHOIO MCTOIY
CKIHUEHHUX €JIEMEHTIB, 1[0 JO03BOJIMJIO HeE JIMIIEe po3paxyBaTd pPO3UICIUICHHS
CHEPreTHYHMUX pIBHIB, ale W MepeKOHJIMBO IMPOJAEMOHCTPYBATH, IO BpaxyBall
FayCOBOTO  PO3IOJLULY 3a MapaMeTpoM HEKOHUEHTPUUHOCTI CYTTEBO  TMOKPALIly
Y3I0/KEHHS 3 €KCIIEPUMEHTOM.

Tpemiit po3/1ia NPUCBSYEHO MOCILDKCHHIO OLIBII CKIAAHMX e(DeKTIB. a came
CNIJILHOTO  BIUIMBY — BOJHEBONOAIOHOI  JOHOPHOI — JOMINIKM — Ta  [apamerpa
HEKOHLIEHTPUUHOCTI. JlMCepTaHTKa BUSIBJISE Ta TEOPETHMYHO OOIPYHTOBYE TOHKI
)eKTHM KOMIIEHCALIT. KOJM MPOTHIEKHO CIPSIMOBAHI 3MIIIEHHS sIpa Ta AOMILIKH

e
MOYKYTb TIPM3BOJMTH 10 YepryBaHHs BMPOJUKCHHS Ta PO3LICIUIEHHS CHCPTETHHHIN
PiBHIB Ta YACTKOBOI'O BiHOBJIEHHS C(PEPUYHOTO PO3NOALTY CIEKTPOHHOL IYCTHHH.

V vemeepmomy po3iii, CIUPAIOUNCH HA PO3BUHYTY MOJIEJIb, aBTOPKA INIMOOKO
aHaNi3ye 3aNekKHICTh eHeprii eleKTPOH-AIpKOBOI OOMIHHOI B3a€MO/IIT BT MApamMeTpa
HeKOHIeHTpUYHOCTI. Tloka3aHo, 0 XapaKTep W€l 3aJeKHOCTI SIKICHO 3MIHIO€THCS
371€KHO Bl TOBIMHU OOOJIOHKM: BIJI MOHOTOHHOTO JJIsi TOHKUX 10 HEMOHOTOHHOTO
U1 TOBCTMX 000JOHOK. llelt BaXknIMBHUIA pe3ylnbTaT MOSICHIOETHCS CKJIATHOIO
JMHAMIKOIO TEPEKPUTTS XBUIBOBUX (PYHKIII HOCIIB 3apsijy .

[1’ssmuii  po3Ail  JEMOHCTPYE IPAKTUUHY  CIPSIMOBAHICTb  AOCIIUKCHHSI.
AHAJI3YIOUM CHUIBHUIA BIUIMB 30BHIMIHBOrO €JCKTPUUHOIO II0JISi Ta [apamerpa
HCKOHIIEHTPUYHOCTI. JIOBEAEHHA MOMKIIMBOCTI KEpyBaHHS €(DEKTUBHOK ONTUUHOK



LLTMHOIO HUISIXOM TIPMKJIAJ@HHs T10JIsl Ta BIIHOBJICHHS BHPOJUKCHI PO3LICIIICHIN
PIBHIB MaE MpsiME NIPUKJIa/IHE 3HAUCHHST JUIS PO3POOKH ONTOCTCKTPOHHMN [IPUCTPOIB 3
KCpOBAHMMH XapaKTCPUCTHKAMM.

JlucepTalisi  3aBepuIyCThCsl  MITKO chopMyILOBAHUMHU  BHCHOBKaMI. 1K
MOBHICTIO BUIMOBIAAIOTH MOCTABJICHUM Y POOOTI 3aB/laHHsIM, TOTTYHO BUTTIUBAIOTE 31
3MICTY PO3JIJIIB Ta CBIAYATE HPO JOCATHCHH] [IOCTABJICHOT MCTH.

4. HaykoBa HOBM3HA Ta 11 00rpYHTOBAHICTH

OCHOBHI HAYKOBI MTOJOIKEHTISH JIcepTaiiinol poooTh. SIK1 BHHOCSITHLCSI Ha 3aXHCT.
MICTSITD HAYKOBY HOBH3HY, € HOBHICTIO JIOBEJACHUMU, TCOPETUTHO OOTpyHTOBAHUMH Ta
MiATBEP/DKEHUMH  po3paxyHkami. Jlo naiiduinun 3Havy X Pe3YJILTATIB HAJICKATDH
Takl, 1110 OTPHUMAHI BIIEpILIE:

. PO3BUHYTO aHAJIITUYHY TCOPIIO CIIEKTPOHHUX 1 UPKOBUX ctadiB y CHKTAO,
110 J103BOJISE A/ICKBATHO ONMCYBATH CHEPreTHUHMI CHEKTP HOCIB 3apsiy B TaKHX
ACUMETPUUHHUX HAHOCUCTEMAX.

2. JIOCHBKEHO BIUIMB ITapaMeTpa HEKOHIIEHTPUUHOCTI Ha ONTHIHHH Koe(p et
noranuannst CHKTSO. BeTaHOBICHO, 1110 BpAaXyBaHHsI AMCIIEPCIT 3 LM [TapaMETPOM.
3MO/ICILOBAHOT  FayCOBUM  PO3IOAIIOM, 103BOJISIE JIOCAITH Kpalloro ysrouKeHI
TCOPETUUHUX PO3PAXYHKIB 3 KCIIEPUMEHTATILHUMH JIaHHMHU.

3. Tlokasano. mo HasBuicTh jgonopnoi gomimku y CHKTSIO, 3minenol
NPOTHJIEKHO JO HAmNpsIMKY 3MIIIEHHS spa, MOXE 3YMOBJIOBATH {CPTYBAHH
BIPOLKEHHS Ta PO3LIEIICHHS GHEPreTHUHUX PIBHIB 30y UKEHUX CJICKTPOHHUX CTaHIB.
3a meBHUX KOHQIrypamiii crocrepiracTbes 4YacTKOBE BUIHOBJICHHS chepuuHo-
CHMETPUYHOTO PO3IOJIITY €JIEKTPOHHOI I'y CTHHH.

4. JlocipKeHo BIUIMB MapaMeTpa HEKOHIEHTPUIHOCTI Ha BEJIMUMHY CJICKTPOH-
nipkoBoi oominuol B3aemoaii y CHKTAO CdSe/CdS. BusiieHoO, 110 3aJ€KHO Bl
FOBIIMHM 000/I0HKH, 3a/1eKHICTh €HEeprii B3aeMOIT BiJl 3MilleHHsI siApa MOKe OYTH 5K
MOHOTOHHOIO (JU1s1 TOHKMX 000JIOHOK), TaK I HEMOHOTOHHOIO (JUIs1 TOBCTHX).

5. BCTaHOBJEHO, 10 NPHMKJIAJAHHIM 30BHILIHBOIO EJIECKTPUYHOIO TOJIsE J10
CHKTSIO MoO)kHA IiJECTpsIMOBAHO PEryJioBaTH po3Mip €(EKTHBHOL ONTHYHOL
HIIJIMHMA., a TAKO)K BIJIHOBJIIOBATH BHMPOJKEHHSI CHEPrCTUHUHUX PIBHIB, PO3LIEIIICHHX
yepe3 HEKOHUEHTPUUHICTD CTPYKTYPH.

[[i HOBI HAYKOBi pe3yJbTaTH € BarOMUM BHECKOM y (I3MKY HAHOCTPYKTYpP Td
Bi/IKDMBAIOTL HOBI  MOMUJIMBOCTI JUISL TEOPETHYHOrO OMUCY Ta MPAKTHUIHOrO
3aCTOCYBAHHS KBAHTOBUX TOYOK 31 CTPYKTYPHUMH HEAOCKOHAIOCTSIMH.



5. TeopeTHYHA TA MPAKTHYHA UIHHICTH

PesysibTaTH, OTPUMaHi B AHCEpTalliiHii poboti Jlemko O.B.. MaoTh 3HaMHy
WHHICTD K JUISE (pYHaMEeHTaJILHOT (PI3MKH  HAHOCHCTEM, TaK I JUTSE IPUKITQ/IHUX
PO3p00OK y cpepl HAHOTEXHOJIOTTH Ta OTNTOCJICKTPOHIKH.

TeopeTnuna IIHHICTL poOOTH MoJisirac B TOMY. IO PO3BHHYTA AHAJII TMYHA
MOJIe/Tb Ta OTPUMAH] 3aKOHOMIPHOCTI CTAHOBJISTEH BArOMMIA BHECOK'Y pyHnaamenTainny
Pi3MKy HAHOCUCTEM, OCKUILKH BIICPIIC BCTAHOBJIOIOTH AHAJIITUUHT 3aKOHOMIPHOCTI.
110 MOB S3YIOTh CTPYKTYpHY acHMETpIIO 3  €JIEKTPOHHUMH  Ta  ONTHYHHMH
BJACTUBOCTAMH HAHOTeTepOCTpyKTYp. OTpuMani pesysibTaTh MOKYTh  CIYTyBath
MIiLHOIO TCOPETHUUHOIO OCHOBOIO JUISI MOJQJILIIOIO MOJACTIOBAHHSI OUIbLLI CKJIA/IHUX
epextiB y CHKTSO Ta ananoriynux acCUMETpHIHUX HAHOCHCTEMAX.

[IpakTHuHe 3HAUCHHS OTPUMAHUX PE3YJILTATIB MOJISITac B TOMY, 1110 PO3POOJICHI
[COPETUYHI MOJE JI03BOJISIIOThL HE JIMIIC TOSICHIOBATH, aje M [POrHo3yBaTH T4
[(IJICCIIPSIMOBAHO KOpPUTYBaTH OINTUYHI Xapaktepuctukn Kl. mo € KimouoBrM JUIs
IXHBOTO 3aCTOCYBAHHS. 30KpeMa, pe3ylibTaTh jauceprailii MoKyTh OyTH BUKOPHUCTAH]
VTS VJIOCKOHAIEHHSI TEXHOJIOTTH CTBOPEHHSI CBITJIOAIOAIB IIISIXOM [IJIECTIPSIMOBAHOT O
KepyBaHHSI CJICKTPOH-AIPKOBUMH B3acMOMISIMU Ta JIOMIIIIKOBUMH CTaHaMK (PO3/1LIH 3.
4) s 3MEHIIEHHS OE3BMUIIPOMIHIOBAJILHUX BTpAT; PO3POOKM BHCOKOCPEKTHBHMIX
MOMIHECHIEHTHUX ~ LEHTPIB  JUIS  COHSUHMX  KOHLICHTpATOpIB, A€  KEpyBaHH:
eHEPreTUUHUMH PIBHSIMU 3a JIONIOMOIOI0 CTPYKTYpPHHX MMapameTpiB ado 30BHIIIHIX
[1OJIIB  JIO3BOJISIC  MIABUIIUTH  e(PEKTUBHICTH eHepromnepejadl; KOHCTPYIOBAHHS]
iHppauepBOHUX Ta TepareplUOBUX JETEKTOPIiB. 30KpeMa, BCTAHOBJIEHA MOJMKIMBICTD
KepyBaHHs ¢(PEKTHBHOIO OIITHUHOIO HIUIMHOIO Ta BiIHOBJICHHS BUPOKECHHS PIBHIB 32
JIONTIOMOT OO 30BHILIHBOTO €IEKTPUUHOIrO 10J1s1 (po3a11 S) BIAKPUBAE MIPAMUHN HIJISIX /10
KOHCTPYIOBAHHSI  JIETEKTOpIB 13  JIMHAMIYHO  HACTPOIOBAHOIO  CHEKTPAILHOIO
4y TJIMBICTIO.

Omke, AucepTalliifHa poOoTa Ma€ BUCOKY HAyKOBY LIHHICTBL, a 11 pe3y/ibTaTh
MOKYTh 3HAMTH LIMPOKE 3aCTOCYBAHHS Y CydacHIM IIPOMUCIIOBOCTI HAHOMAaTEplalB Ta
ONTOCJICKTPOHIKH.

6. 3ayBaskeHHsI Ta AUCKYCIMHI IUTAHHS

Bucoxo owiHow04Yu aucepraumiiiy pooorty Jlemko O.B. B muiomy., BBakaio 3a
JOLIJIbHE BUCJIOBHUTH JCKUIbKAa 3ayBaAXEHb Ta IMTaHb, SIKI MalOTh TEPEBAIKHO
JIMCKYCIAHUM Ta pEKOMEHIALIIMHUI XapaKTep 1 HE 3HIKYIOTh 3arajibHOTO MO3UTHUBHOIO
Bpa)KE€HHS BiJ1 IPOBEAECHOI0 J0CIIJDKEHHS.

|. Ha ctop.34 HaBeaeHo taka ¢pasa: «/logaBanHsi JIOMIIIOK y HCKOHUEHTPHUYUH]
KTSO Takox CyTTEBO 3MIHIOE€ €HEPreTHYHY CTPYKTYPY, OCKUIBKM BOHM MOYKYThH



]’J{T_i'l‘ﬂlIIOBVBEI'I"HCH B CIICPFC'I“I-F-IHO HI*IFiJIIII-IX MOBUILISIX Y CUCTCMI». ]lL PCUCHIHSI M
Il[')l)}[{]H}ICCIIIU[ l"IC‘ICIIII}I rmicsst cJjiopa OCKUILKH MaJIO O

JeKiIbKa HEJIOMKIB: [To-T11epHic, |
JIOMIIKH

yacTUHY. aJle BOHO ILOI'0 HC ]"JOGI-I'I'I): Mno-Apyrec.

[OSICHIOBATH TEPLLY HOTO
WX TO3UIIAX 3T1AHO (PyHAAMEHTAILHOTO

3aBKIM PO3MILLYIOTLCSI B €HEPTCTUTHO BUT |

PUHIIUITY TIPHPOJIH.

2. Ha crop. 35 BKa3aHo, 10 CTPYKTypd KT moxe
[Hacnipaii, Kpate roopuTH 1po Hpocty Td OaraTtouiapoBy

OYTH OJIHOPIAHOIO. a00

FCTEPOCTPYKTYPOIO.
KBAHTOBY TOUKY, OCKiJIbKH HaBiTh 1pocTa KT BiKe € rerepocTpyKiypolo.
3V paGuuid 2.1 uMCHOBI 3HAUEHHS €Hepriii OCHOBHOrO CTaHy CJICKTpOHd

—

[O/IaHO0 3 HAJAMIPHOIO KIIBKICTIO 3HAKIB TTic/st KOMU (JI0 BOCHMU JICCATKOBHX 3HAKIB.
nanpuksian 118.74019621 meB). mo He BIJUTOBIIAC peaibHI TOUHOCTI CyUYaCHMX
CKCTICPUMEHTANLHNX  MeTOiB.  Hapith Jjuist  jeMoncTpari TOUYHOCTI  UUCJIOBUX
PO3paxyHKiB OyJ10 6 JIOCTaTHLO 3 3HAKM ITICJISE KOMU.

4. Sk 3a3HaueHo B auceprainii (crop.75), Uit MOJCIIOBAHHS B COMSOL

Multiphysics Bukopuctano TpuBuMipny (3D) po3MIpHICTb TPOCTOPY. OjHaK, 3 OrJIsLIy

Ha TeoMETpIlo 3ajaul — cpepuyHy KBAHTOBY TOUYKY THITY 1/p0-000JIOHKA 3
HEKOHLEHTPUUHUM  SIPOM, 3MIIEHUM  y3J10BK ocl OZ — cucreMa 30epirac

ocecuMeTpito. Jlyist 30epeKeH s i€l CUMETPIl CePeJIOBUIIE MaTpuli Mo)kHa OyJlo O
0OMEXHUTH LHJIIHAPOM, 1 BUKOpHCTaTH 2D AXisymmetric KOMIIOHCHT, SIKHU J103BOJISIC

3HAYHO 3MEHIIUTH 00UNCTIOBAJILHI PECYPCH.

5. B auceprauii MICTSATBCS HETOYHOCTI Y (QOPMYJIOBAHHAX Ta  OMMHCIIH.
Hanpuiiaa, na crop.S9 (nepiuii ad3ai) 3aMICTb «JaroHaiizamin BIKHUTO CJIOBO
«1iajorizauiiy, a Ha crop. 103 y Bupasi jis miomi nosepxui K1 mporyiieHo
KOoe(IUIEHT 4.

Cnijl HaAroJOCUTH, IO BHCJIOBJICHI 3ayBa)XCHHs HE € MNPUHIMUIIOBUMU, HE
TOPKAIOTBCS CYTI OTPUMAHUX HAYKOBMX PE3YJILTATIB 1 )KOJAHUM UYMHOM HE 3HMIKYIOTE
BMCOKOI HAyKOBOI Ta IPAKTUYHOI IIHHOCTI AUCEPTALIHHOI POOOTH.

7. Anpobauisi pe3yJbTaTiB AOCHIIKEHHsI Ta IX MOBHOTA BHUKJ/IAJACHHS B
onyO0JIIKOBAaHHUX NPaUsIX

OCHOBHI pe3y/bTaTh aucepTaliifiHol poOOTH NMPOHLUIM IIMPOKY Ta BCeOIUHY
anpo0arifo. 3a MarepiajlaMu Jucepranii ormy0ikoBaHo 14 HayKOBMX Mpalb, 3 SIKUX: 7
craTeil y HayKoBHUX ()axoBMX BMAAHHAX YKpalHU Ta 3aKOPJAOHHMUX BUAAHHAX. IO
|HEKCYIOTLCS B MIDKHAPOIHUX HAyKOMETPUYHMX 0a3ax JaHux Scopus ta/ado Web of
Science; 7 Te3 JI0NOBIIEH y MareplajlaXx MDKHApPOJHHUX Ta BCEYKPATHCHKUX HAYKOBUX
KOH(pepeHLIH.



OmKe. KiJIbKiCTh Ta piBeHb Oy 0JIIKOBAHMX TIPaALlh € LUJIKOM JIOCTATHIMM, TTOBHOIO

MipOIO BiI0OpaKaIOTh OCHOBHMI 3MICT WICEPTALIIHOTO JOCIIDKEHHS Ta CBIAUATE TIPO
iforo HaJeKHY anpofallito B HayKOBIH CITIJILHOTI.

8. JlaHi npo BiACyTHICThL MOPYII¢HDb aKaaeMidyHOT 100POUeCHOCTI

Anaiiz asropedepary Ta eJIEKTPOHHOI gepcii jucepTailil HE BHABUB O3HAK
akazeMiunoro rutariaty.  (abpukauii,  (anbcudikamin  Uu IHIIMX ~ TTOPYIUEHD
akazgeMiuynol goOpouecHocTl. lTeKcT NpeaAcTaBjICHNX MaTepiajJiB aucepramil ¢
OPUTIHANLHUM: BCI IMTATH MO3HAYEHI KOPEKTHO Ta MpaBHIILHO Bi0Opa)keH! B CITUCKY
niteparypu. Omxe, jguceprauiiiny po6oty Jlemko Oubrn BOJIOAMMUPIBHU  CJI1JL
BU3HATH CAMOCTIIHOIO Ta OPUTTHAJILHOIO HAYKOBOIO TPATCIO.

9. BucHOBOK npo BiAMOBiAHICTH AUCEPTALIT BCTAHOB/JICHUM BHUMOTAM

Jlncepraniiina podora Jlemko Onpru BojgoAMMUPIBHM HA TEMY «OnTHUYHI
BJIACTUBOCTI C(hepHUHNX HEKOHUEHTPUUHUX KBAHTOBUX TOYOK THITY SIIPO-000JI0HKAY
¢ 3aBEpILICHOI0 HAYKOBOIO Mpalelo, B KA BUPIIIEHO BaXJIMBY HAYKOBY 3a/atdy
PO3POGICHO MOCTIIOBHY AHANITHUYHY TEOPIIO ONTHYHMUX BIACTHBOCTEH CHEPUUHMX
HEKOHLEHTPUUHHUX KBAHTOBHUX TOUOK THIY sIApO-000s0HKaA. PesysbraTy aucepTaiil
MAIOTh BKIMBE TCOPETHUHE Ta MpaKTHUHE 3HAUYEHHs Ui MPUKIaIHOT (PI3UKKM Ta
HaHOMAaTepiamiB. 3a CBOCIO AKTyaJIbHICTIO, METOAOJOrIYHUM pIBHEM BHKOHAHHS.
HAayKOBOIO HOBM3HOIO, OOIPYHTOBAHICTIO IIOJIO)KEHH Ta BHUCHOBKIB aucepTalts
BiAnosizac «Bumoram 10 odopMIeHHS jucepTaiiiy, 3aTBep/ukeHux Hakazom MOH
Vikpainu Ne 40 Big 12.01.2017 p. ta nocranosu Kabinety MinictpiB Ykpaiuu «l1po
3aTBep/DKEHHS TTopsiaKy MpUCY/DKEHHS CTYMeHsl JJOKTopa (PUIOcCOo(Il Ta cKacyBaHHs]
piLlIEHHsI PA30BOI CIENiali30BaHOl BYEHOI pajd 3aKjiagy BHUINOI OCBITH. HAYKOBOI
YCTAHOBH TIPO MPUCY/DKEHHS CTyIeHs goktopa ditocodiin, Nedd sig 12.01.2022 p.. a
i1 aBTOopKa, Jlemko Onera BomoauMupiBHa, 3aCiayroBy€ Ha IPUCYHKEHHS CTYTCHS
1oKkTopa ¢inocodil B ramysi 3HaHb 10 «lIpupognuul Hayku» 3a crietiaabHIcTio 105

«[Tpukiaana ¢gizuka Ta HAaHOMATEPIATINY.

Od111iHUI OTIOHEHT:
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