
npo TIPVICYA)KEHHSI CTYVIEHSI AOKTOPA (1)1J10c0Ø1i

CneuiaJ1i30BaHa BLIeHa pana Ad) 35.051.107 JIbBiBCbKOFO HaniOHaJ1bH01*O
YHiBepcwreTY iMeHi IBaHa cbpaHKa MiHicTepcTBa OCBiTV1 i Hayrcvr YKpaiHH, M. JIbBiB,

TIPHIhH}1J1api111eHH51 cTyneH51 A0KTopa 3 raj1Y3i 3HaF1b
10 Ela Tlinc-raBi IIPHJIIOAHOFO 3axucTY nmcepTauii

4f Ta 5d piBHiB iOHiB JlaHTaHiJÅiBy (I)TOPHAHHX cr10JIY1€ax» 3a crreuiaJ1bHicT10
105 (l)i3H1€a Ta 23 qepBH51 2023 poKY.

KapHaymeHK0 BJ1aancJ1aB Oner«caHAPOBHt1, 08.11.1993 POKY
Yl€paiHH, ocBiTa HOBHa BHL1_1a. Y 2018 poui galCiWIVIB JIbBiBCb1CVIMi

HaqiOHaJ1bHMVi YHiBepcv1TeT iMeHi 113t1Ha cbpaH1ca, 3Å06YB CTYHiHb MaricTpa 3a
cneUiaJ1bHiCTIO Ta (OCBiTH51 nporpaMa KOHJueHCOBaHOro

Ta OTPHMaB BHKJ1anaq».

3 12.09.2018 no 11.09.2022 POKY I-laBqaBCS1 B acuipaHTypi 3araJ1bE10i (l)i3HKH

JIbBiBCbKOro HaqiOHaJ1bHOro YHiBepcv1TeTY iMeHi IBaHa (bpamca MiHicTepcTBa OCBiTH i

HayKH YKpaiHH, M. JIbBiB (neHHa (l)0PMa HaBqaHH51).

Flpauroc (l)i3WIH010 oc060ro VliÅ11PV1€MueM((bOFI KapHaymeHK0, M.
MMKonaiBCbKOi 0611.) 3 09.2017 POKY no ul,oro qacy.

AucepTaui10 BHICOHaHO Ha Kacbenpi 3araJ1bH0i (l)i3VIKH JlbBiBCbKOro Haui01W1bHoro
YHiBepcwreuy iMeHi IBaHa (DpaH1€a MiHicTepcTBa OCBiTH i Hayl<H YKpaiHH, M. JIbBiB.

HayRoguü Kepi6Htuc: HOPHOAOJ1bCbKHii IVIHK0J1a1i0Bnq, Ktiblnvrnaer

(l)i3HKO-MaTeMaTHLIHHX Hayrc, AOL1eHT, B. O. nercaHa (l)i3Ht1Horo (IkiKY'J1bTe1Y JIbBiBCb1COro

HaUiOE1aJ1bHOFOYHiBepcv1TeTY iMeHi IBaHa (bpaHKa, M. JIbBiB.

3Å06YBaq Mae 15 Hayl<OBHX ny6J1iKauiii 3a Tervi010 AHcepTauii, 3 HHX 3 cTarri y
nepi0AHt1Hvrx HaylCOBHX BHAaHH51X iH111HX nepmcaB, 3 cTavri y HaylCOBHX (baxowx BHÅ{IHHSIX
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Y nucrcycii B3SIJIH yqacTb roJ10Ba i LIJIeHH cneuiani30BaH0i Bt1eH0i pann Ta 111)HCYTHi

Ha 3a,XHCTi (baxiBui:

1. CTa11HHK BaCHJ1b AOKTOP (l)i3VIKO-MaTCMaTHLIHHX HayK, npocl)ecop,

3aBiÅYBat1 3araj1bH0i (l)i3HKH JlbBiBCb1€or() YHiBepcHTeTY iMeHi
IBana (I)pamca MOH YKpai11H, 6e3 'BayBa>1CHb.

2. CT0J1npt1YK Irop AMHTPOBHt1, AORTOP (l)i3HKO-Ma'reMaTWIHVIX Hayl<, nel€aH
(baKYJ1bTe•ry (l)i3HKH, eK0110MiKV1 Tawra•reMaTVfKV1,

APOC06VIL1bKOronepncaB110ro Henaroritllloro Yilinepcvn•eery iMelli 11%111a (I)palll€a MOH
YKpaiHH, HanaB r103HTHBHY peueH3i10 i3 3aYBa)1C11HSIMH:

l) lipeJICTaBJ1eHH51 pe3YJ1bTaTiB 1103HlLiM1iOHiB Ce, Pr, Y b, Sm, Pm, Lu B

NIaTPHL1iLaF3 y p03AiJ1i 4 0KpeMi Pe3YJ1bTaTV1AOCJ1iÅ)KeL1b
iHL11HX iOHiB cepii naHTaHiniB 31-aJIY10T1,cfl JIH111e neM0HcTpauii KiHLteB0i niarpaMH. 13

P060THHe 3p03YMiJ10, CIHM caMe 3YMOBJ1eHa Talca BH6iPKOBiCTb.
2) Y VIYEIKTi"HayK0Ba HOBH'3Ha OTPHMaHHX pe3Y'J1bTaTiB",B 110JIO>1CHHi 2, BKa3aHO KPHCTaJ1
CeB3, 11-10, clcopilll 3a Bce, € OIIMCKOK), OCKiJ1bKH B p060Ti P03rJ1nnaCTbC}1 KPHCTWT CeBr3.

3) Y AHcepTauii TIPHCYTHSI rraKO)K He3Hat1Ha KiJ1bKiCTb rpaMaTmqnux Ta CTHJ1iCTV1t1HHX

HenoJ1iKiB, HarlPViKJ1an: Ha cTopiHL1i 20 BKa3aHO MeTOJIOM bpiÅ)KMeHa-
CT0K6arepa B iHepTHiM1 aTMoc(bepi...» xoqa [IPaBHJ1bHO HOBHHHO 6YTH
bpiJOKMeHa-CT0K6aprepa... .»; 106 BKa3aHO: neeraJ1bHHMHa CT.

MaTeMaTV1t1HHii. xoqa 11paBHJ1bHO 6YJ106 neTaJ1bHH1)i MaTeMaTV1t1HHDi....»; Ha
CT. 121 BKa3aHO: 11011i6HYno eKCHTOHHOi...» xoqa [IPaBHJ1bHO 6YJ106

r10Ai6H0i AO eKCHTOHHOi..»; Ha PHCYHKY 1.10 BincYTHiÖiTlinrmc no oci

OPAVIHt1T, a Ha puc. 1.11 BiLICYTHiIliA11VICH no oceVr, y CIIHCKY BVIKOPHCTaHOiJliTepaTYIDH B

Aemcnx ny6J1iKauinx He BKa3aHO KiJ1bKiCTb CTOPiHOK y JliTepaTYID11vtx ancepenax
78, 98-100, 116) Ta He AOTPHMaHO CTVIJIIO EltUIVtcaHHS1 Ha3B 'ilcypHaJ1iB (HallPHKJ1aÅ,

nopiBH1010t1H JliTepaTypHinncepena 20, 26,67,73 Ta 86).

gaBiÅYBat1 ceKTopy orlTHt1HOro CKJ1a i KepaMiKV1 IHCTVITYTY (l)i3Ht1H0i OVITHKH iMeHi
O.r. Bnoxa MOH YKpaiHH, HanaB [103MTVIBHV11i BiL11YKi3 "BayBanceHHSIMH.•

l) BiAHOCH0 uiJ1icHocTi JIHcepTauiiiH0i p060TH.

AncepTauiiiHap060Ta ICapHaY111eHl€a B.O. "EHepreTHt1Hi 4fTa 5d piBHiB iOHiB

narrraHiJ1iB y (I)TOPHAHHX CHOJIYKax", C HO CYTi (I) meopemut1HILM
OC06JIHBOCTeii eneKTPOHHOi6YÅOBH KPHCTaJ1iBJlaHTaHiÅiB CeX3 (X = F, Cl, Br,

I) Ta LaF3:Ln (Ln=Ce-Lu), HillKpi11J1eHHM (II) eiccnepuxemnaJ1bHtLM JlOCJ1iA)1ceHHSIM LIHX

(I)TOPHAHVIX KPHCTaJ1iBMeTOÅOM X-111)0MeHeB0i (l)OToeJ1eKTPOHHOi cneKTpocK011ii (XPS) Ha
cneKTp0MeTpi Scienta ESCA300 Ta BHBqeHH}1M ix OVITHKO-J110MiHecneHTHHXuapaMeTpiB Ha

CHHXPOTPOHHOMY BH11POMiHIOBaHHiHa cTaHIAii SUPERLUMI (DESY, HASYLAB). B
qacTHHi (I) He BHHHICac )KOAHHX CYMHiBiBno HOBHOTH Ta MeTononorit1H0i AOUiJ1bHOCTi

npoBeÅeHHx AOCJ1iÅ)1CHb, Toni 51K BHKJ1an MaTepiaJIY B qacTHHi (II) BapTYBaJ10 6 cywr€B0

IleTaJ1i3YBt1THTa AOMOBHHTH. P060Ta BHrpaJ1a 6, SIK6H JUICePTaHT VIPHBiB6iJ1bL11 JleTaJ1bHHii
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orlHC 06'CKTiB eKcnePHNEHTaJ1bHHX AOCJ1iA>1€eHb(BHIue 131€a3aHVIX KaTeropiii KPHCTaJ1iB), a
He 061'vre)KHBCS1 JIHLL1e CTHCJIVIM KOHCTaTYBaHHHM (l)t1KTY LIPO ix OTPHMaHH51 «... MeTOAOM
CT0K6aprepa B iHepTHiii aTMoc(bepi...» (Ha CTOP. 103). A 51K -jl€e 3 TeXHOJ10rit1HHMH
OC06JIVIBOCTSIMH OTPHMaHHS1 unx KPHCTaJ1iB, HaCKiJ1bKV1 BOHH C B&DKJIVIBHMH 3 TOLIKVI 30py
qHCTOTH eKcnepHNREITY (HarlPHKJ1an, ineHTW1110CTi cueKTPiBJi10MiHecueHIÅii)? B }1KiV1 Mipi

BEIJIHBa€ aed)eKTHiCTb KpmcTaJ1it1H0i 6YÅOBH (I)TOPHAHHX KPHCTaJ1iB JIZIHTaHiÅiB Ha ix

J110MiHecneHTHi xapalCTePVICTHKV1, qaCTH11a [IPO MeT0J10J10rit1HYOC06JIHBiCTb P060TH,

30KpeMa BXiÅHYxapaKTepH3aui10 06'CKTiB BiÅCYTH}1B3araJ1i (a BapTYBaJIO
6 Ti VIOnaTV1, xoqa 6 Te3VICHOMY (l)OPMYJ110BaHHi)?

2) BillHOCH0 BHICOPVICTaHHS1 X-H1)0MeHeB0i cueKTpocK0L1ii AJISI

ene1CTPOHHOi6YJ10BH(I)TOIDHÅHVIX KPHCTaJ1iBJIZIVITaHiAiB.B p060Ti ueVi MeTOÅ
BHICOPHCTaHO AJI}I Y3araJ1bHeH0i eneKTPOHHOi CTPYKTYPH LaF.3 i CeF3
(BHMiPIOBaHHS1 B HH3bKOP03ÅiJ1bHiJY1survey spectrum MOILi), [110 MO)1CHa BiJU1eCTH, B

Kpavuoyry no qaCTKOBVIX AOCniJVICHb 8 JIUIKHX 3 ane He

CHCTeMaTHt1HHX AOCJ1iÅ)1CHb BCbOro ciMeMcTBa KPHCTaJ1iB(l)TOPHAiB JIZIVITaHiJ1iBTHLIY
CeX3 (X=F, Cl, Br, I) Ta LaF3:Ln (Ln=Ce-Lu). PeaJ1i3aLLi51 Llb01"O IVteTOJLY Ha TaKOMY

BHCOKOP03ÅiJ1bHOMYBHMiPIOBaj1bHOMY 3ac06i, SIKHM C CIRKTPOMeTP Scienta ESCA-300,
LL03BOJ1}1C OTPHMaTH 6iJ1bU1 JI'dHi npo eneKTPOHHY 6YJ10BY MaTepiaJ1iB,

HarlPVIKJ1aÅ, HOBHiCTIO ix BaneEITHY 30HY, Bl<J110qa10LIH ecl)eKTH

P03111enneHE151 eneKTPOHHHX piBHiB, MPH BVIMiPIOBaHH51Xi BiJ1110BiJIHOMYaHaJ1i3i
(l)OToeneKTPOHHVIX cueKTPiB (BHMiPIOBaHHS1 B Talc 3BaHiJi core level MOAi). /!laE1e

BHCJIOBJIIOIO aBTopy AHcepTauiüH0i P060THHe JIHL11e B KPHTHHHOMY 11J1aHi, a

eraKO)1C 51K n06ancaHH51 Ha P03noqaTVIX JIOCJ1iJL)1CV1b B MaM6YTHbOMY.

3) BillHOCH0 CTHJ1iCTHKH JIHcepTauii Ta lipeACTaBJ1eHHS1 pe3YJ1bTaTiB P060TH.AHcepTauiüHa
p060Ta I-lanncaHa n06pe, B 3p03YMiJ10MY Ta CTW1i, 6e3 3JIOB)1CVIBaHHS1

BY3bKOC11eUiaJ1i30BaHVIMHTepMiHaMH. 51K ElenoJ1iK, 313epu•a10 YBa1Y Lla npi6Hi orpiXH y

CKJ1aJIH011iÅPSIAHHXpeqeHH51x Ta He 30BCiM KOPeKTHe nes1KHX TBePÅ)1CHb i

FIOJIO)1CHb AVICePTaHTOM. TaK, 30KpeMa, BiA3Haqa10 nemcy HeoA1103Hat1HiCTb B

upeACTaBJ1eHHi f10PiBHSIHIU13 BiJIOMHMH erqcnePVIMeHTaJ1bHHMH JtaHHMH iV11UHX aBTOPiB
(HarlPHICJ1aJ1, He 3p03YMiJ10 3 011HCY Ha CTOP. 134, [110 03Haqa€ «... BiÅCYTHiCTbB neBHiii

Mipi Bi110MocTeii npo CHHTe3 Ta AOCJ1iJVKC'HH}1KPHCT'dJ1iB a HaM16iJ1bLIJ BiJIOMHMHTa
rlOÅi6HHMH 3a eHepreTHt1H010 cTpYKTyp010 KpmcrraJ1[1MH C LuF3:Ce Ta LiLuF3:Ce...». LIH

(I)eHOMeH (51K BiACYTHiCTbnaHHX) cnocTepiraBc}1B3araJ1i ? . tlH TO BFIJIVIB He
i B3araJ1i BiH 6YB ? CKJ1anaCTbC51 BpanceHH51, Luo6paBc}1 no YBarH 30BCiM ?

TexH0J10rit1Hi ecl)eKTH OTPHMaHHS1 MO)1CYTb BCe Tt1KH MaTV1 IleBHHIY1 BIUIHB Ela J110MiHecneHTHi

xapaKTePVICTHKH LIHX KPHCTaJ1iB, ane ueV1 ecljeKT 3aJIHL11HBC}1 tlOMYCb He3' SICOBaHVIM.

4. JIyqet1K0 AHApiii IleTPOBHt1, AORTOP (l)i3V11CO-MaTeMaTHt1HVIX Hayrc, noue11T, npod)ecop
ceHcopH0i Ta HarliBHPOBiAHHICOBOieneKTPOHiKHJlbBiBCb1C01"O ElaUiOHaJ1bHOPO

YEIiBepcv1TeTY' iMeHi IBaHa (bpaH1ca MOH Yl€paiHH, HanaB F103HTHBHHii BinryK i3

3aYBa)KeHH51Mm:
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l) 06paHi napavreT1)H TeopeTHt1HHX p03paxY11KiB y [IporpaNIH0MY 3a6e3neqeHHi Abinit, a
caMe eHepri51 06pi3aHH}1 VIJIOCKHX XBHJ1b 2500 eB, a ciT1€a IV1011xpocTa-11aKa
P03MipHicT10 IOXI Ox 10, 311aTHi 3a6e3neqv1TH BH11U1ii piBeHb TOMHOCTi OTPHMaHHX
pe3YJ1bTaTiB.

2) Y BHCHOBKY 5 He BKa3aHO, 51Ki caMe iOHH JlaHTaHini13 BVIKOPHCTOBYIOTbC}1 y crcopoqe11Hi

"LaF3:Ln". LILO03Haqa€ "iHTeHCHBHiCTb ryCTHHH CTaHiB"?

3) A6peBiaTypa BFGS (npouenypa OVITHMi3auii

BillCYTHS1y nepeJ1iKY YMOBHHX crcopoqeHb, BVIKOPHCT{IHHSI B OCIIOBHOMY TeKCTi
nncepTauii. Y pi3HHX pouuinax, [10 pi3H0MY CJIOBO IliA-30Ha (MiCL1}1MH 3

ned)icoM, MiCIVIMH 6e3).

5. bopAY11 Oner MnxaäJIOBHt1, ILOKTOP (l)i'3HKO-MaTCMaTWIHVIX Hayrc,

3aBiÅY'Bat1 (l)i3Ht1H0i Ta C)i0MeJLHt1H0i eneKTPOHi1CHJIbBiBCbKOro
YHiBepcv1TeTY iMe11i IBa11a (bpamca MOH YlcpaillH, LlanaB 1103HTVIBHHV1 Bi111YK i3

1) HpeLWTaBJ1eHH51 eneKTPOHHOi30HHOi cTpyKTypv1 JlOCJ1iA)KYBaHVIX KPVICTaJ1iBy pi3HHX

pow-linax IlonaCTbCS1 MaTepiaJ10M pi3HHX BHAiB, YCICJI{UIHIOC aHaJ1i3 i

P03YMiHH}1MaTepiaj1Y p060TH.

2) B p060Ti BincYTHiV1€11HHHii FlinxiJL JIJI}I HarmcaHHS1 Ha3BH iovry: y Yb Ta Lu

BICUYCTbC}1 ix 3a1D}1LL +3 (Yb3+ Ta Lu3+), Toni 51K Pr, Sm, Pm iOHY He

3a3HaqaCTbCS1.

3) Ta6JIHui 1 "CTOKCiB 3CYB y Pi3HOMaHiTHVIXCLIHllTHJ151UiiiHVIX MaTepiaJ1ax" He

BKa3aHO Å)1cepeJ10 3ycTpiqa10Tbc51 i neHKi y TeKCTi, 51K,

HallPHKJ1an, Ha CTOP. 20 y 2-MY peqeHHi nepenocTaHHboro a63auy, TOIIIO.

4) JliTepaTypHHIY1 B p03ÅiJ1i 1 BHAaCTbC51 Tpoxvl 3aBeJIHKHM, 30KpeMa VIY'HKTH 1.1 Ta

1.2, 51Ki MiCT}1Tb 3araJ1bHOBiJIOMHiiMaTepiaJ1

3auvn,na oqimca poöomu i aucnoamc. AHcepTauiMHe JLOCJ1innceEIHS1Kapilaymem«a
Bnannc.rraBa Ha TCMY 4f Ta 5d piBHiB iOHiB

JlaHTaHiÅiB y (I)TOPHAHHX C110JIYKax» C caM0CTiiiH010 Ta rpYHT0B11010 HayKOBOlO upaue10,
1110 BHKOHEII%1 3 AOTPVIMaHH51M BHMOr aKaneMiLIH0i n06poqecHocTi. Y Hili AOCJ1iA)KCHO

TeopeTHt1Hi 110 BHBqeHHS1 eHepreTHt1HHx cTpyKTyp KPHCTaJ1iB cepiV1

CeX3 (X F, CI, Br, I) Ta LaF3:Ln (Ln Ce-Lu). OTPV11ViaHC) napuiajlblli
Ta 3araJ1bHi ryCTHHH CTaHiB 3a3HaqeHHx cepiü KPHCTaJ1iB, a TalCO)1C p03paxoBaH0 i

npoaHaJ1i3013aH0 iXHi eneKTPOHHi30HHi cTpYKTypV1. BCTaHOBJ1eHO piBHi, 1110 (bopMY'10Tb

BaneHTHY 30HY Ta 30HY npoBiJIHocTi y JlOCJ1iJ1)KY'BaHHX KPHCTaJ1ax. OTPHMaHO [103HILii 4f
piBHiB iOHiB JlaHTaHiAiB B MaTPHL1iLaF3. OTPVIMaHOBiÅOMOCTi npo [IOJIO)IQHHSI, a

Bej1Ht1H11Y po'31uenneHH51 5d piBHiB iOHiB JlaVlTaHiniB B MaTPVIUiLaF3. AOCJ1iA)1CHO

OC06JIHBOCTi (l)OPMYBaHH51 HVI)KHbOi qaCTVIHV1 301M 11POBiAHOCTiy Kpncnanax CeF3, CeC13,
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CeBr3 Ta Ce13. HaBeÅeH0 TIOPiBH}1HHflOTPHMaHHX ereopeTHt1HHMH MeTOJtaMV1 Jlt1HHX 3

eKCIRPHMeH•raJ1bHHMH pe3YJ1bTaTaMH.
3a KiJ1bKiCTIO i piBHeM ny6J1iKauiii, anp06aL1ic10 lla HayKOBVIX

cr10JIYKax» BiA110Binac BHMOra,M Halca•gy MOH Yl€paiHH N! 40 Bin 12.01.2017 POKY

3aTBePÅ)1ce111U1 BHM01* no JIHcepTauii» Ta cTyneH}1
AOKTopa Ta CICaCYBaHHH pi111eHH51 pa30B0i cue1LiaJ1i30BaH0i panm 3aKJ1any

BHIUOi OCBiTH, HayKOB0i Y'CTaHOBH npo J10KTopa
(HocrraH0Ba ICa6iHeTYMiHicTpiB YKpaiHH Bin 12 cit1H51 2()22 p. Ng 44), a a13TOP,

KaprraymeHK0 BJ1aAHCJ1aB OJIe1€caHAPOBHt1, 3acJIYF0Byc VIPHCYJVICHH}I CTYIE1151 110KTopa
3 raJIY3i 3HaHb 10 3a cueuiaJ1bHicT10 105

(l)i3H1€a Ta

Pe3YJ1bTaTHBiLIKPHTororOJIOCYBaHH}1:
tlJ1eHiB panm,

//t4-4c€P,4- qneHiB pann.

Ha IlincTaBi pe3YJ1bTaTiB BillKPHTororOJIOCYBaHHS1 cneuiaJ1i30Bavra 13qeHa pana
35.051.107 JIbBiBCbKOro HaniOHaJ1bH01*O YHiBepcv1TeTY iMe11i (bpaHKa

MiHicTepcT13a OCBiTH i HayKV1 YKpaiHH, M. JIbBiB, npucyjucyc KapHaymeHKY

3a cueuiaJ1bHicT10 105 (l)i3H1€a Ta10

rOJIOBa cneuiaJ1i30BaH0i
35.051.107,

A-p (l)i3.-MaT. HayK,
npo(becop BacHJIb CTAAHVIK

E GKPETAP
IOHAJVDHOPO
IBAHA

z.
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