
PIUIEHHSI CllEUIAJ1130BAHOiBLIEHOi PAAVI
npo IIPHCYA)KEHHSI CTYIIEHSI AOKTOPA (Dloqocoq)li

CneuiaJ1i30BaHa BLIeHa pana A(I) 35.051.117 JlbBiBCbKOro Ht1LliOHaflbHOro

YHiBepcHTeTY iMeHi IBaHa (l)paHl€a MiHicTepcTBa OCBiT11 i llay'l€ll Yls-paiHH, M. JIbBiB,

FIPVIMH51JlapiujeHH51 npo npmcY'J&1CHH51 CTYIEHH AOKTopa 3 ranygi 3HaHb

10 FIpmp0AHHt1i HaylCH 3a ClkUiaJ1bHiCTIO 105 FIPHl€naJIHa(l)i3Hl€a Ta ElaHOMaTepiaJIH Ha

nincTaBi 11PHJ110AHOro 3axucTY AHcepTauii cTpywrypH Ta OHTHKO-

J110MiHecneHTHi BJ1aCTHBOCTi TOHKHX nniBOK Ha OCHOBi OKCHAY iTpi10, aKTHBOBaHOro

iOHaMH €Bponiyo» 16 JIHCTOnana 2023 POKY.

II)11Ha MllROJ1aiBHa, 08.08.1996 POKY HaPOA>1CHHSl, rp0MaA51H1€a YKpaiHH,
OCBiTa HOBHa BHIUa. Y 2018 poui 3aKiHqHJ1a JIbBiBCbKH1i HaniOHaJ1bHHIY1YHiBepCHTeT iMeHi

IBaHa OpaHKa, 31106YJ1aOCBiTHi1Y1 CTY11iHbMaricTpa 3a cneuiaJ1bHiCTE0 Ta

HaHOCHCTeMHa TexHiKa» Ta 0Tl)HMana lipod)eciViHY KBaJ1id)iKaui10 «MaricTp 3 MiKP0- Ta
HaHOCHCTeMHOi TeXHiKH (cbi3HLIHa Ta 6i0MeAHt1Ha eneKTp0HiKa)».

3 09.2019 p. 110 09.2023 p. Vlt1P,qaJKICS1 B acmipaHTypi Fla (l)i3HLlH0i Ta

C)i0MeÅViHH0i eneKTPOHiKViJlbBiBCbKOro HaniOHaJ1bHOEO YHiBepcHTexy iMeHi IBaHa cDpaHKa,

(l)0PMa HaBqaHH51 oqHa (neHHa), B T. q. 3 09.2022 p. — BeqipH51 (l)0PMa HaBqaHH51.

Ilpauloc aCHCTeHTOM (l)i3HLIH0i Ta 6i0MeAHLIH0i eneKTPOHiKV1JIbBiBCbKOro
Haui0HaJ1bHoro YHiBepcHTeTY iMeHi IBaHa cDpaHKa 3 09.2022 p. AO uboro qacy.

AHcepTaL1i10 BHKOHaHO Ha (l)i3HLlH0i Ta 6i0MeAHLIH0i eneKTPOHiKH
JIbBiBCbKOro HaUiOHaJ1bHOro YHiBepcHTeTY iMeHi IBaHa (DpaHKa MiHicTepcTBa OCBiTH i

HayKV1 YKpaiHH, M. JIbBiB.

Haycoguü Repi6Ht1R.• bopAYH OJIer IMnxa1iJ10Bnq, AOKTOP (l)i3HKO-MaTeMaTHHHHX

HayK, npo(becop, 3aBiAYBaq (l)i3HLIH0i Ta 6iOMeÅHHHOi eneKTPOHiKHJIbBiBCbKOro
HaniOHaJ1bHOro YHiBepcHTeTY iMeHi IBaHa cl)paHKa MiHicTepcTBa OCBiTH i HayKH YKpaiHH,

M. JlbBiB.

3n06YBaLlKaMac 18 HayKOBHX ny6J1iKauilY1 3a TeiVIOYO Aklce1)Tauii, 3 2 CTaTTi y
nepi011Ht1HHx HayKOBHX BHAaHHSIX iHUJHX nep>KaB, 8 CTaTe1i y HayKOBHX (l)axoBHX

YKpaiHH, 0
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Y AHcKycii B3flJlV1 yqacTb roji0Ba i qneHH cneuiaJ1i30BaH0i BLIeH0i pallid Ta npncyTHi

Ha ga.xucTi (l)axiBui:

1. CT',IAHIIR BacilJ1b AORTOP (l)i3VfKO-MaTeMaTHLIHHX Hayrc, npod)ecop,

3aBiÅYBaq 3araJ1bH0i (l)i3HKH JlbBiBCbKOro HaniOHaJ1bH01*OYHiBepcHTeTY iMeHi
IBaHa (1)paHKa MiHicTepcTBa OCBiTH i HayKH YKpaiHH, 6e3 3aYBa)1CHb.

2. AnaMiB BOJIOAIIMIII) Teonopomltl, AORTOP (l)i3HKO-MaTeMaTHLIHHX HayK,
HayKOBHlYi ClliBP06iTHHK, 3aBiAY'Baq Biminy MaTepiaJ103HaBcTBa IHCTHTYTY

(l)i3HLIH0i ONTHKH iMeHi OT. Bnoxa MiHicTepcTBa OCBiTH i HayKH YKpaiHH, HanaB
r103HTMBHHVi Binryl< i3 3aYBa>KeHHSIMH:

1.

2.

3.

4.

nocJ1inxeHHi cTpYKTY'1DH TOHKHX rlJ1iBOK Y203:Eu 6YJ10 6 AOUiJ1bHHM

HOPiBHflTHix 3 BiAOMHMH pe3YJ1bTaTarv1H AJ151 MOHOKPHCTaJ1iHHHX3pa3KiB. Lle nano 6

MO)KJIHBiCTb 6iJ1bU1 Y3r0A'i1€eH0 onncaTH CIEKTPH JlE0MiHecueHL1ii OTPMMaHVIX

TOHKHX IVIiBOK 3 ypaNYBaHH51M ix KIDPICTaJliLlH0icTpY'KTY1)ll.

3 HayKOBHX AOCJ1iL1>KeHbBiAOMO, 1110 aKTHBaTOP Eu MO)1€e BXOAHTH B cTpyKTypy
OKCHAHHX CCIOJIYK OLIHoqaCH0 B pi3HHX BaneHTHHX CTaHax, HarlPHKJ1aJL y BHEJISIAi
iOHiB Eu- Ta Eu . Bpax0BYK)t1H, [110 B p060Ti CIRKTPH KaTOAOJ110MiHecueHL1ii

TOHKHX 11J1iBOK npoiHTepnpeT0BaH0 B paMKax Moneni AOMiLLIKOBOroueHTpy
Eu , 6YJ106 AOUiJ1bHO06rpyHTYBaTH qH IIO%CHHTH BH6ip caMe TaK0i Moneni.

Bpax0BY10LIH, 1110 c OCHOBOIO IIPOMHCJIOBOI*O KaTOAOJ110MiH0(bopa KJIF-I,
niAl€pecJ1eHH}1 npaKTHLlHOi UiHHOCTi OTPHMaHHX TOHKHX VIJIiBOK Y 203:Eu

BapTYBaJ10 6 HaBeCTH 110PiBH51HHfl, HallPHKJ1an, ixHb0i iHTeHCHBHOCTi CBiqeHHSl

KiHeTHt1HHX xapaKTePHCTHK BiAHOCHO rlPOMHCJ10Boro 3pa3Ka.

Y TeKCTi P060TH3ycTpiqa10Tbc51 JE51Ki HeTOHHOCTi TexHiHHoro xapaKTepy:
He BCi a6peBiaTypH B TeKCTi HecyTb (IIEM, a CEM ig

"3a11i3HeHHflM" Ha 5 CTOPiHOK, 28 +33);
nemci PHCYHKH € nemo 3aMaJIHMH i B&KKO OPi€HTYBaTHC51y BKa3aHi1Y1

HiA HVIMH y TeKCTi;

€ rpaMaTHLIHi OllHCKV1.

3. 110110B"" AMHTPO IBaHOBWit1 — AORTOP (l)i3HKo-MaTeMaTHt1HHX Hayl<, npocl)ecop,

3aBiAYBaq BimiJIY (l)i3HKo-MaTeMaT1dt1Horo MOLIeJUOBaHH51 HH3bKOBHMiPHHXCHCTeM
IHCTHTYTY CIPHKJ1cUHHX np06J1eM MexaHiKH i MaTeMaTHKH iMeHi A.C. HincTpuraqa

I-laui0HajlbH0i aKaneMii HayK YKpaiHH, HanaB V103VITHBHH1i Binryl< i3 3aYBaxeHHflMW.



l. BiA0M0, LIAO MCIVIX TOBLUHHax FIJIiBOK y eKCHTOHHOMY cneKTpi MO)KYTb
BinirpaBaTH 110MiTHY POJ1b r10BepxHeBi 3a yqacno 110BePXHeBHX

evmepreTHLIHHx piBHiB. TaKa cmyauifl MO)1€e IIPHBOAHTH no 3POCTaHHSl eHeprii
eKCHTOHiB, 51Ki 3YMOBJ110EOTb B3a€MOAiK) B 06nacTi l€payo
(l)YHuaMeHTaJ1bHOro norJIHHaHH51. C)AHaK, B p060Ti He aHaJ1i3y€Tbc51 BIIJIHB TOBIUHHVI
WliBOK Ha cneKTPH KpaM0Boro 1101*JIHHaHHS1.

2. B HH3L1i nocniA)1QHb 3a3Haqa€Tbc51, 1110 KBaP110Be CKJIO MO)1€e Mamm BJlaCHY
J110MiHecneHUibO rlPH (I)OTO- HH KaTOAHOMY 36ynxeHHi. OAH&IK, B p060Ti He
AOCJ1i21)KYBaJlHCb i He pogrjlflltanacb MO-zKilVIBa BJlaChla JUOMiHeCLteHLliS1 Ili211€ntVlOKTa
•ITBWIHB ua cyMapHe CBiqeHH51.

3. Bpax0BYK)LIH nepcneKTHBHiCTb TOHKHX 1V1iBOK Y203:Eu, 6yno 6 AOUiJ1bHOHaBeCTH
napa.MeTPH, 110B'fl3t1Hi 3 FIPVIKJI&IAHHM 3aCTOCYBaHHSIM (CBiT110BHX'iA, KOOPAHHaTM
KOJIiPHOCTi, p03AiJ1bHY 3A&1THiCTbTOIUO) Ta HOPiBH51THix 3 BiAOM1dMM Bej1HLIVlE1alVIH

MiKponucnepcHHX nop0111KiB HH HaH006'€KTiB.
4. Y Tel<CTi AHcepTauii 3ycTpiqab0Tbc51 neflKi rpawraTHHHi NOMHJIKVI, OllHCKV1 i

HeTOMHOCTi.

4. JIyqet1R0 AHApi1i neerp0BHt1, AORTOP (l)i3HKO-MaTeMaTHLIHHX HayK, AOUeHT,

ceHcopH0i Ta HaniBflPOBiAHHKOBOieneKTPOHiKV1JIbBiBCbKOro
HaniOHaJ1bHOro YHiBepcHTeTY iMeHi IBaHa OpaH1€a MiHicTepcTBa OCBiTH i HaylCH YKpaiHH,
Hana13 1103HTVIBHY peueH3i10 i3 3aYBa>1€eHH51Mw:

l. 06cqr Maxepiany JliTepaTypHoro orJ1flAY' nemo nepe06Tfl>ls-ellHÜ1 nonp06HIVIMH, 51Ki

He C [IpenMeT0M nmcepTauiMlHoro AOCJ1iX/1x-eHHSl. ILLOVO C

11PHCBnqeHHVl aHaJ1i3Y Ji10MiHecueHILii TOHKHX IU1iBOK Y003:T b, Slici He

AOCJ1iA>KYIOTbC51B p060Ti.
2. Y npyroMY p03AiJ1i HenoCTaTHbO BHCBiTJ1eHO 06rPYHTYBaHH}1BHKOPHCTaHHX

IMeTOAiB onepncaHHfl TOHKHX WliBOK. Y TPeTbOMY p03niJ1i HaBeneHO BtüKJIHBi

TexHonoriLIHi pel<0MeHnauii, 11100Te BiACYTH€ HOPiBHflHHfl3 TeXHonoriLIHHMH
[linxonaMH iH111HX AOCJ1iAHHKiB.

3. AncepTaui51 € n06pe HarmcaHa i OAHaK YHHKHYTH npi6HHx MOMHJIOK Ta

OCIHCOK aBTop0Bi He BAC10C51. Hanpmcnan y p03Aini 4 y Ta6JIHUi 4.4
3ycTpiqa€Tbc51 qacy i nocTiVfHa qacy xoqa MOBa

npo OAHY i TY caMY (l)i3HLIHY Bej1HLIHHY

5. AeMRiB Tapac IVI/1xa1iJ10B11H, AORTOP (l)i3HKO-MaTeMt1TVlLlH11X

npo(becop 3araJ1bH0i (l)i3HKH JlbBiBCbKOro mamiOHaJ1bHOro YiliBepc11Tery iN1eHi
IBaHa CbpaHl€a MiHicTepcTBa OCBiTH i Hayl<H YKpaiHH, HanaB 1103HTHBHY peueH3i}0 ig

gayBa)lCHHflMH.•

l. EKcnePHMeHTaJ1bHiAOCJ1iA)1CHH51, 11130BeneHiaBTOPOM, r101ca3aJIH MO)KJIHBiCTb

BMKOPHCTaHHS1 OTPHMaHHX y p060Ti FIJIiBOK 51K qepB0H0i KOM110HeHTV1

CIOBHOKOJ1iPHOrollJIOCKO-na1RJ1bHOro AHcr1J1eE0. Pa30M 3 THM, Ilinl€pecnyoyoqu

npaKTHt1HY UiHHiCTb, Hiqoro He BKa3y€TbCS1 VIPO ABi iHLL1i KOMElOHeHTH KOJIbOPY
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3.

4.

3C'JleHHIYl i CVIHiVl. Ha OCHOBi SIKHX nai130K MO"KYTb 6YT11peaJ1i30Balli ILi KOM[IOIRHTH
i 51Ki KiHeTHHHi xapaKTePHCTVIKH CBiqeHH51 LIHX KOM110HeHTiB?

2. Ha OCHOBi AOCJ1iA"/1€eHHSl npaBHJ1t1 Yp6axa 3P06HTVl BHCHOBOK, Luo y
norJIHHaHHi CBiTJ1a B 06J1acTi Kpal•o (l)YHÅaMeHTaJ1bHOFO norJIHHaHHSl 6epyTb yqacTb
aBTOJIOKaJ1i30BaHi eKCHTOHH. UbOMY B p060Ti He BKa3y€TbC51 Ha TWI TaKoro

eKCHTOHa i He 3a3Haqa€TbC51 MO)KJIHBa Moro npupona.
3A06YBaq y p060Ti nemo 3JIOB>KHBa€ )KaprOHOM»: AMC11epci1YiHa eHepri51,
aKTyaJ1bHi (I)OHOHHTOLUO. AOUiJ1bHO6yno 6 naTH ix 6iJ1bUJ arcaneMiLIHe03HaqeHHSl.

Y p060Ti 3ycTpiqaf0Tbc51 i nemci OHHCKH:

I-lar11DHKJ1an3HaqeHH51 OAHHHUb (l)i3HLIHHX Bej1HLIHH nonalOTbCS1 i JlaTHHHUe}O (nm,
eV) i KVIPHJIVIUeEO (HM, eB). He BCIOAH Ha BMCOTi npencTaBJRH0 i

MaTepiaJ1, HallPldKJ1aJ1, I-te CTOcy€TbCSl PHC. 3.1, puc 4.3 Ta PIIC. 4.5.

3azaJ1b1ta 01(i11Ka poöomu i 611C11060K.

AucepTaui51 IP11H11MllR0J1aiB1-111 Ha TeMY Ta

OTIT11RO-JIK)MiHecneHTHi BnaCTUBOCTi TOHRIIX nniBOR I-la OCHOBi ORCHAY iTpi10,
aKTWIBOBaHOro i0H',1M11 € caMOCTi1iHObO Ta fPYHTOBHO}O HayKOBOYO npaue10, Luo

BHKOHaHa 3 AOTPHMaHH51M BHMOr aKaneMiLIH0i A06poqecHocTi. FIpeACTaBJleHa
ancepTauiVIHa p060Ta € Ta aKTyaJlbH0}0 51K y KOHTeKCTi MO)KJIHBOFO

3aCTOCYBaHH51 nocaiA)KYBaHmx TOHKHX WliBOK, TaK i EJIH6moro

P03YMiHH51npoueciB, 51Ki BiA6YBa10TbC51nin qac iXHboro OTPHMaHHS1. T0HKi r1JliBKH, 51Ki

CTUIVI 06'€KTOM AOCJ1iA>1CHb B Pi3HOMaHiTHHXraj1Y351x Hayw Ta TexH0J10rii, BKnroqaK)t-1H

eJ1eKTPOHiKY, (l)0TOHiKY Ta iH111i raj1Y3i, 51Ki 110Tpe6Yb0Tb neeraY1bHoro BHBqeHHSl

BJ1aCTHBOCTelY1 nniBOK 13031306101HOBHX Ta YAOCKOH[IRHHSI HtUlBHHX MaTepiaJ1iB Ta

HPVlCTPOiB.BH6ip TeVIH 110CJliXil€eHH51 IliJlKOM Mac HPtlKTHLlHe

3HaqeHHS1, a aKTYUlbHiCTbp060TH He BHKJIHKa€ CYMHiBY.
AncepTauiVIHa p060Ta I.M. Ta 011THK0-

J110MinecneHTHi BJ1aCTWIBOCTi TOHRHX naiBOK Ha OCHOBi OKCUAY iTpi10, aRTHBOBaHOro
ionaMW1 3a 3MiCTOM, piBHeM HayKOB0i HOBH3HH, npaKTHLIHVIM 3HaqeHHSIM Ta

xapaKTepoM BHCHOBKiB BiN10Binac raj1Y3i 3HaHb 10 Elpmp0AHHL1i HayKH, cneuiaJ1bHOCTi 105

FIPHKJ1aAHa(l)i3HKa Ta HaHOMaTePiajlH Ta cyqaCHHM BVIMoraM AO nucepTauiM1,

3aTBePA>1CHHM HaKa30M MiHicTepcTBa OCBiTH i HayKH YKpaiHH Bin 12 cit1H51 2017 p. N! 40

3aTBePA)1QHH51 BHMor no a TaKO>1C 3aTBepnnceHoro
FIOCTaHOB010 Ka6iF1eTY MiHicTpiB YKpaiHH Bill 12.01.2022 p. M2 44

npmcynxeHH51 cTYIRHfl AOKTopa Ta CKaCYBaHH51 pimeHHfl pa30B0i

cneuiaJ1i30BaH0i BLIeHOi pallid gaKJ1any BHLUOi OCBiTH, HayKOB0i YCTaHOBM npo
npvtcy.rtnceHH51 CTyneH51 AOKTOPa a •ITaBTOP — Ipnua IV111RoaaiBH',1

3acJIY1*0BY€ Ha 11PViCYA)1€eHH51 HayKOBoro CTYIRHSI A0KTopa 3 rajlY3i 3HaHb 10

111DH1)0AHHL1i HayKH 3a cneuiaJ1bHicT10 105 CIPHKJlaAHa(l)i3H1€a Ta HaH0MaTepiaJIH.
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Pe3YJ1bTaTHBiÄKPHTOroroj10CYBaHHfl.• qneHiB pallid,

tlQlliB pallid.

Ha IlincTaBi pe3YJ1bTaTiB BiAKPHTOrorojiOCYBaHH51 cneuiaJ1i30BaHa BqeHa pana

35.051 .1 17 JlbBiBCbKOro HaniOHaJlbHOl"O YHiBepcHTeTY iMeHi I BaHa cl)paHl€a

MiHicTepcTBa OCBiTH i HayKH YKpaiHH, M. JIbBiB, npucyn)l€y€ IPHHi IVIVIKOJ1aiBHi
CTYfliHbAOKTopa 3 raj1Y3i 3HaHb 10 1-IPHIDOAHHL1iHayKH 3a cneuiaJ1bHicT10 105

FIPVIKJ1aAHa(l)i3HKa Ta HaH0MaTepiaj1H.

rOJ10Ba cneuiaJ1i30BaH0i

BLIeHOi panpl

35.051.117 CTAAHHK

Yl
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