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HaUiOHaJ1bHOFO YHiBepcHTeTY iMeHi IBaHa (bpaHKa, 3Å06YB CTYF1iHbMaricTpa 3a

cneuiaJ1bHicT10 Ta OTPVIMaB xiMii. BHKJ1anaq xiMii».
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ÅucepTauiro BVIKOHaHO Ha Kacbenpi HeopraHiLIH0i xiMii JlbBiBCbKOFO HaqiOHU1bHOro
YHiBepc1,1TeTY iMeHi IBaHa OpaH1€a MiHicTepcTBa OCBiTH i HayKH YKpaiHH, M. JIbBiB.
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Y AHcKycii B351JIH yqacTb roj10Ba i qneHH cneuiaJ1i30BaH0i BqeH0i paAV1 Ta npmcyTHi
Ha 3axmcTi (baxiBL1i:

1. AMHTpiB rpnropiii CTenaH0BHt1, AORTOP xiMiLIHHX HayK, AOI-Iewr, nelcaH

xiMit1Horo (baKYJ1bTeTY JIbBiBCbKOro HaniOHaJ1bH01*OYHiBepcHTeTY iMeHi IBaHa G)paHKa

MiHicTepcTBa OCBiTV1 i HaylCH YKpaiHH, 3aYBa)1€eHH51:

l. Y TPbOX AOCJ1iJVICHVIX cucrreMax, Gd—Si—Sn, Gd—Ge—Sn i Gd—Ge—Sb, 06naCT51X,

6araTHx Ha Sn MH Sb, 6000C npHcYTH51 piAKa (l)æa. BapT0 6YJ106 nerraJ1bHimeHOACHHTH,
51101M LIHHOM 6YJ10BH3HaqeHO KOHUeHTpaUiäHi Mexi iCHYBaHH51unx (l)a3 i BCTaHOBJ1eHO

(l)t130Bi piBHOBarH 3 HHMVI?

2. F10Tpe6y€ 11051CHeHHS1 3MiHa napaMeupiB eneMeHTapH0i KOMiPKH B MOI€ax

iCHYBaHH}1HenepepBHmx TBePÅHX P03LIHHiB3i cerpylcryporo THEIY Mn5Si3 (pmc. 3.4, 3.86, 3.13

i 3.18): LIOMY AJ151 (l)a3 3 OJIOBOM, FIPH 3aMiHi aTOMiB Si Ge Ha arroMH Sn Flaparv1eTp KOMiPKH
C 36iJ1bmy€TbC51, a AJ151 3i CTH6i€M, 3aMiHi aTOMiB Si qn Ge Ha aTOMH Sb napaMeTp
KOMiPKHC 3MeHmy€TbC51? FIPHIIOMY, IlapaMerp a Ta 06'M V reKca1"0HaJ1bH0i KOMiPKV1B ycix

BH11aAICax 36iJ1bUIYIOTbC51.

2. bapqiii Irop €BreHOBHt1, AOKTOP xiMiLIHmx HayK, npocbecop, 3aBiAYBaq

HeopraHiLIH0i xiMii Aep1caBHoro BHIUOFO Haw-IW1bHOro 3aKJ1any

HaniOEW1bHVIV1 MiHicTepcTBa OCBiTH i HaylCH YKpaiHH, HanaB r103HTHBHHV1

BinryK i3 3aYBa)KeHH51Mn:

l. Ha i30TepMit1Hvrx nepepi3ax (puc. 3.2, 3.6, 3.11, 3.16) CJ1iÅ 6YJ10 OKPiM
K0HueHTpauiiiHoro cKJ1any, BKa3aTV1 CKJ1aÅ AOCJ1iJVKYBaHVIXCIVIaBiB (Hanpvncnan,
6iJIV11Y1 KPY)KOK O — cipvffl O — ABO(ba3HHü, HOPHViViO — 1110

P06HTb ix 6iJ1bU1 aHaJ1i3i (I)UOBHX piBH0Bar y AOCJTiA)KYBaHHX

CHCTeyrax.

2. Y MeTi P060TV1(CTOP. 19), Ha MOTO AYMKY, CJ1iÅ 6YJ103aMiCTb
oc06J1ugocmeü xiMit1H0i ua€Moc)ii HanucaTV1 B3a€M0Åii»,

TaK 51K AOCJ1iÅ)KYBaJIH 3MiHY (ba30Boro CKJ1any cnnaBiB CVICTeM B 3UIOKHOCTi Bin
K0HueHTpauii KOM110HeHTiB3a CTaJ10i rreNmepaTypH.

3. TervmepaTypa nepeTBopeHH51 uGd3Ge5 ßGd3Ge5 (puc. 1.2,

CTOP. 28) CTaHOBHTb 6000C, 51Ka crlimana€ 3 TeMnepaTyp010 n06YÅOBV1i30TepMit1HHX
nepepi3iB TPHKOM110HeHTHHX CVICTeM Gd—Ge—Sn, Gd—Ge—Sb, ILIO MO)IC YCICJ1aÅH}OBaTV1

BHBqeHH51 (ba30BVIX piBH0Bar B OKOJ1i cr10JIYKH Gd3Ge5.

4. ÅHCePTaHTCTBepnncy€, 1110 cu.uiuuc) Gd5Si4 p03t1t1H%c 21,3 am.% Sn»
(CTOP. 72). 3 i30TepMitmoro rlepepi3Y CHCrreMH Gd—Si—Sn 6000C (puc. 3.3) MH 6at1HM0,

1110 6iHaPHHIY1CVIJ1iLIHL1Gd5Si4 06Me)1CHO p03t1HH51€ 6iHaPHHV1CTaHiA Gd5Sn4 3 YTBopeHH51M

TBePÅHX P03t1HHiB3aMiuxeHH51(B cTpyrcrypi cri0JIYK Si Ha Sn). TaK0)K ue CTOcy€TbC51 iHL11HX

TBePJIHX p03MHHiB Ha OCHOBi 6iHapHHX CTIOJIYK, 51Ki OGMOICHO P03t1HHfl10Tb He eJ1eMeHTapHi

BVIXiJIHiKOM110HeHTV1, a CKJ1aÅHi 6iHapHi CFIOJIYICH.



5. Ha CTOP. 91 BICUy€TbC}1, 1110 11PH AOCJ1iÅ)1CHHi KIDHCTaJ1iHH0icTpYK"rypH TepHapH0i

CIIOJIYKH y 3pa3KY Gd34,5Ge51.5Sn14 MiCTVIJIHCfl CJ1iÅH enelMeHTaPHoro Sn.

3BiÅKV1 6epeTbc51 eneMeHTaPHHViSn, 51KIUO Ha i30TepMiHH0MY mepepi3 CMCTeMH Gd—Ge—Sn
(puc. 3.7) BiH BiAOKpeMJ1eHVi1Yi (I)UOBHMH VIOJUIMH Ha OCHOBi npoMi)KH0i TepHapH0i 2?

6. Y p060Ti 3ycTpiqa10Tbc51 neBHi VleTOLIHOCTi: CKJ1aJ1 iHÅHBinyaJ1bHOi (l)a3H

(Ta6J1. 3.6, CTOP. 84) He 06J1acTi iCHYBaHH51CITOJIYKH 3MiHHOro

CKJ1any (puc. 3.12, CTOP. 81); Ha MOIO € AOCVITb He3BWIHVIM

mpencTaBJ1eHH51 nes1KHX CHOJIYK, HarlPHKJ1aÅ, BKa3y€TbC51, 1110 cucmeMi Gd—Ge—Sn npu
6000C iCHye mpu mepnapni cnOJIYRU.• GdGeo,85-o, 7551/./5-/,25 ma

(cTop.77). CKJ1aJ1 CHOJIYKVI BiN10Binac KpucTanoxiMiHH0MY

3armcy, a 6iJ1b111 KOPeKTHHM € 3aHHC Gd29Ge53Smg, 3a11VIC CVIOJIYKH 3MiHHOro CKJ1any

(MaTeMaTVILIHO BHXOÅHTb iHLteKC Sn -0, l) CJ1iÅ3armcaTH y BHEJT51Ai

GdGexSnv (x = 0,85+0,75, y 1,15+1,25); He Ha BCix PHCYHKax ne HaBeneHi KOOPAVIHaUiVIHi
MHOrorpaHHHKH BICa3aHO SIKHM KOJIbOPOM mpencTaBJ1eHi aTOMH y cnYKTypi CIIOJIYI€•,

y [1. I BHCHOBKiB BKa3YCTbC51 Ha iCHYBaHH5110 TepHapymx cr10JIYK y r10TpijiHmx cucrrervrax
Gd—{Si,Ge}—{Sn,Sb}, a ix € 9.

3. ry.naii J11060Mnp AMHTPOBHH, AOKTOP xiMit1Hux HayK, npocbecop, 3aBiÅYBaq

KacbeAIDHHeopraHit1H0i Ta (l)i3HLIH0i xiMii BOJIHHCbKOFO HaniOHaJ1bHOro YHiBepcu-reTY

iMeHi Jleci YKpaiHKH MiHicTepcTBa OCBiTH i HayKH YKpaiHH, HanaB 1103HTHBHHV1 Binryl< i3

3aYBa)1CHH51Mu:

1. B p060Ti [83] MeTOAOM MOHOKPHCTUIY AOCJ1iÅ)1CHO KpucTaJ1iLIHY cTpyKTypy
CLIOJTYK Gd5Sio.71Sn3 i (cnYKTYIDHHii THIT Ti5Ga4 Hf5CuSn3).
B nucepmauiüHiM p060Ti MeTOAOM r10J1iKPHCTaJIYBH51BJ1eHO iCHYBaHH51cr10JIYKH Gd5Sio.62Sn3
(cnyKTypHHii I-If5CuSm), CICJI&IA 511<07 c AY)1€e 6JIH3bKHM no AOCJ1i*VICHOiB p060Ti [83]

B nucepTauiVIHiV1 p060Ti HeMac )KOAHOi 3raAKH FIPO iHUIOro npencTaBHH1€a

Llb01*O cTpyKTypHoro Gd5Sil,l I Sm,52, B cTpyKTypi 511<07Mac Micue 51K BKJ110qeHH51 aTOMiB

Si B OKTaeÅPH (110JIO)1CHH51 2b) TaK i 3aMimeHH51aTOMiB Sn aTOMaMV1 Si (HOJIO)ICHHSI 6g). B

nucepTauiMHi1Yi p060Ti norrpi6H0 6YJ106 11P01COMeHTYBaTH ue.

2. B CVICTeMi Gd—Ge—Sn He BHKJ110qeHO iCHYBaHHS1cr10JIY'KH Gd5GexSm
(cTpYKTypHHV1 THII Hf5CuSn3). 3 pvrc. 3.6 BHAHO, 1110 Talca MO)KJIHBiCTb He nepeBip51J1ac51, Tarc

51K 3pa3KH BiN10BiAHoro cycnany He BHEOTOBJ151JIHC51.

3. Ha PHCYHKax 3i CICJ1anaMV1 3pa3KiB (puc. 3.2, 3.6, 3.1 1, 3.16) ÅOUiJ1bHOElaBeCTV1 He

JIHL11e iXHiV1 CKJ1aÅ, a rraKO)K 1101ca3aTH ix 51K OAHO-, ÅBO- Ta (ba30BHMd CKJ1a)A BCix

3pa3KiB TaKO)1C MO)KHa HaBeCTH y 01€peM0i Ta6JIHUi.

4. B CHCTeMi Gd—Si—Sb B Mexax 06nacTi roMoreHHOCTi (l)a3H 2 CVIHTe30BaHO JIH1ue

OAHH 3pa30K. HOTPi6H0YTOHHHTH, 51K BV13HaqaJIVICb Mexi 06nacTi roMoreHHocTi.

5. CIIOJTYKVI Gd5Sio,62Sn3 (Ta6JIVILV1 3.28) CHMBOJI Flipc0Ha hP18 (B Ta6JIHUi

HaBeneH0 hP36) i KiJ1bKiCTb (l)OPMYJ1bHHX OAHHHUb Z piBHa 2 (B Ta6JIHUi HaBeneHO 4).



6. B Ilinrmci AO PHC. 3.36 BKa3aHO CKJ1aA Gd58Si7Sb35, xoqa MOBa ine npo cr10JIYKY

Gd5Si0,62Sm.

4. IlYKac CBiTJ1',1Ha 51pocnaBiBHa, ICtiHAHnarr xiMit11-mx HayK, nonewr, Aoueyrrrca

Kacbenpvr HeopraHiLIH0i xiMii JlbBiBCbKOro Hal-liOHaJ1bH01*OYHiBepcHTeTY iMeHi IBaHa OpaHKa

MiHicTepcTBa OCBiTH i HayKH YKpaiHH, Hana-rra 1103MTVIBHY peueH3iro i3 3aYBa)1CHH51MV1:

1. BincyTH€ 06rPYHTYBaHH51BH60py 3 POAHHH PiÅKiCH03eMeJ1bHHXeneMeHTiB
ranoJ1iHi10, 51K OAHOFO i3 KOMEIOHeHTiB HOTPiVIHHXCVICTeM, AOCJ1iA)KYBaHVIX y nvrcepTauiMHiVi

p060Ti.

2. CVIHTe30BaHi 3pa3KV1 AOCJ1iA)1CHO peHTreHiBCbKHM (I)UOBHM, cneKTpaJ1bHHM i

cerpYKTypHHM aHaJ1i3aMH. Flapayrerrpld KpvrcTaJ1iLIH0i cnyKTypm Tephlapymx CIIOJIYK i TBePÅHX
P03HHHiBBH3HaqeHO peHTreHiBCbKHM AH(bpaKL1iiiHHM MeTOÅOM nop0111KY MH 6YJIHcnp06H

OTPHMaTV1 MOHOKPHCTWIH YTOt1HeHH51 cTpyKTyp, 30KpeMa CKJ1aÅHHX, 3 qaCTKOBHM

HeBr10Pfl11KYBaHH51M aT0MiB?

3. Pi3H0MaHiTT51 cu-pyrcrypwx THIIiB, no *KHX HUIOKaTb cerpyrcrypH cr10JIYK CVICTeM

P3M—{Si,Ge}—{Sn,Sb,Bi}, € IIIHPOKHM. CepeÅ HHX BiÅHOCHO 6araT0 OPHriHaJ1bHHX
(BJ1aCHVIX) cerpYKTymmxTHIIiB. AJ1516iJ1b1110CTi 3 HHX xapaKTepHi HecTexi0MeTpHt1Hi CKJ1aAH,

BOHH 3Hat1H0 Binpi3H5110Tbc51 AJ151 i30cTpYKrrypf-mx CIIOJIYK.•

(CTPYKTYPHVIVI THFI
51Ki, Ha Bamy ÅYMKY, (IjaKTOPH

CllPWIVIH5110Tb Tarcy HecTexiorvreTpi10?

4. 3a BHH}ITKOM Henepepmmx PflÅiBTBePÅVIX P03t1HHiB3i cnylcryporo THIIY Mn5Si3

Ta 0ÅHi€i TepHapH0i CFIOJIYKH 3i cerpyrcryp010 THIIY Hf5CuSn3, 51Ki Mal-OTb rerccar0HaJ1bHY
CHMeTpiyo, BCi iH111i TepHapHi CTIOJIY'ICH xapaKTepH3YK)Tbc51 porv16it1H010 CHITOHicro. biJ1b111e

Toro, OAVIH i3 rlapaMeTpiB poM6iqH0i (nceBÄ0 ererrpar0HaJ1bH0i) eneMeHTapH0i KOMiPKHB 2-8
pa3iB 6iJ1bL111d1Y1Bin ABOX iHLLIHX IlapaMe-TpiB. MHM MO)K1-1a 11051CHHTH caMe TaKY OC06JIHBiCTb

cTpY1crypH CIIOJIYK AOCJ1iA)1CHHX CHCTeM?

5. Y p060Ti neeraJ1bHO npoaHaJ1i30BaH0 KpucTaJ1it1Hi cTpyrcrypH CHOJIYK, p03rJ151HYT0
ix 51K 3pomeHH51 (bparMeHTiB HPOCTHX crrpyKTypvmx THIIiB AIB2, CaF2 Ta Po. OKpeMi

C y BITJ151Åi ciTOK, 51Ki YTBOP1010Tb aTOMH OAHoro p-eneMeHTa, T06TO
peaJ1i3YY0Tbc51 roMOaTOMHi 3B' 513KH, 1110 MO)KYTb BKa3YBaTV1 Ha noniaHiOHOBaJ1eHTHi CIIOJIYKH.
MH 3ÅiÄCHIOBaJIH p03paxyH0K K0HueHTpaL1ii BaneHTHHX eneKTpoHiB ÅJ151 CHHTe30BaHHX

CIIOJIYK?
6. Y p060Ti CHHrre30BaHO AOCTaTHbO 3pa3KiB, ÅJ151 51KHX MO)K1-1a Gyno 6M

3ÅiMCHHTV1BHMiPIOBaHH51(l)i3Ht1Hvrx BJ1aCTHBOCTeM, 30KpeMa 3pa3KiB 3 BHCOKHM BMiCTOM

Gd. ÅOCJ1iÅ)1CHH51 BJ1aCT1dBOCTe1i He 3a3HaqeH0 B TeMi AHcepTauiüH0i P060TH, OÅHaK, flKi 3

HHX MO}KYTb 6YTHlipemvreT0M nonaJ1b111HX AOCJ1iA)1CHb?



5. Portmar«a J11060B IleTpiBHa, KEIHLIV1narr xiMi11Hvrx Hayrc, CTap1.11VIV1 HaylCOBHVä

cniBP06iTHHK, npoBiAHa HayKOBa ClliBP06iTHHLV1Kad)enpvr HeopraHit1H0i xiMii JIbBiBCbKOro
HaqiOHU1bH01"O YHiBepcHTeTY iMeHi IBaHa (bpaHKa MiHicTepcTBa OCBiTH i HayKH YKpaiHH,
Hanana 1103HTHBHY peueH3i10 i3

l. Y P03ÅiJ1i I "0rJ151A JliTepaTypv1" 11PHBeneH0 neTaJ1bHHV1 ormc OKPeMVIX ej1eMeHTiB,

51Ki e ICOMFIOHeHTaMV1 CHCTeM. Ha MOYO ÅYMKY, I-le HeAOUiJ1bHO, BapT0 Gyno 6
06MOKHTHCb rra6JIH1-1efO 3 Y3araJ1bHeHHMV1 d)i3HKO-XiMiHHVIMH xapaKrrePHCTHKEIMH
KOMI-IOHeHTiB.

2. Y P03Aini I "0rJT51A nimreparrypm" BapT0 6YJ106 rlPVIBeCTV1 JliTeparrypHe rlOCHJ1aHH51

npo AOCJ1iA)1CHHfl ÅiarpaM1,1 CTaHY CHCTeMH Gd—Sn B 06J1acTi BPICOKOFO BMiCTYSn, B 51KOMY

cr10JIY1<H GdSn3.

3. Y p03AiJ1i 2 "MeTOAH1€a eKcnepmeHTY" 3a3HaqeH0 ripo BHKOPVICTaHHfl Me-rony

cneKTpocK011ii, ripoTe BKa3aHO TillbKV1 Ha3BY 111)HJ1aÅY'. BapT0

6YJ106 P03111VIPVITH ormc BHICOPHCTaHOro MeT0ÅY, 51K ue 3p06J1eH0 iHLLIHX MeTOAiB
AOCJ1iÅ)1CHHS1. I-IPH 011HCi pe3YJ1bTaTiB eyccnepHMeHTY BincyTHi AtlHi

aHaJ1i3Y3pa3KiB, BMKOPHCTaHH51 A1-coro 3a3HaqeH0 B p03AiJ1i
2 '

'MeTOAHKa eKcnepHMeHTY".

4. Y p03ÅiJ1i 2 "MeT0ÅM1€a elccnepHMeHTY" BapT0 6YJT06 06rpyHTYBaTH 3 511<010 MeT010
i ÅJ151 3pa3KiB 51KHX CHCTeM BHKOPHCTOBYBUIVI TPHBaJ1iCTbrowroreHi3Y10qoro Binna-IUOBaHH51
BIIPOAOB)K ABOX MicnuiB.

5. B AHcepTaL1iüHiF1 p060Ti I-IPH ormci CVIHTe3Y 3pa3KiB CHCTeM Gd—{Si,Ge}—Sb He
F1051CHeH0, AKHM MHHOM BV13HaqaJIV1 HEIÅJIHIIIOK Sb (3 %) (CTOP. 62) i AOUiJ1bHO6YJ10

6. CHCTeMa Gd—Si—Sn (CT. 70). LIPOTfl)KHiCTb TBepnoro p03LIHHY Ha OCHOBi 6iHapH0i
CFIOJIYKH Gd5Si4 CTaHOBVITb 6iJ1b111e 20 aT.%. BapT0 6YJ106 11PHBeCTH 3MiHYnaparvreupiB
eneMeHTapH0i KOMiPK1dB MOI€ax TBepnoro p031-1HHY.

3azaJ1bH(1 oqimca poöomu i 611CH060K. AncepTauifl AaH1€eBnqa P0MaHa
Ha @A30B1 PIBHOBArn TA

KPHCTAJIILIHI CTPYKTYPH CIIOJIYK» € 3aBePIIIeH010 HayKOB010 npauero, B 51Kiii, y
MOI€ax 110CTaBneHVIX 3aBAaHb, BCTaHOBJ1eHOxapaKTep B3a€M0Aii KOMr10HeHTiB y TIOTPiMHHX
cvrcrrervrax Gd—{Si,Ge}—{Sn,Sb}, 1106YÅ0BaH0i30TepMiqHi Elepepi31d niarpaM CTaHY CHCTervr

(6000C), BH3HaqeHO napaMeTpH KPHCTaJ1iLIH0icl•py'l€rrypvr TepHaPHHX cr10JIYK, 3L1iVICHeHO
iXHiV1 KPVICTaJIOXiMiHHHMaHaJ1i3, npoaHaJ1i30BaH0 3aKOHOMiPHOCTiYTBopeHHfl TepHapHHx
CLIOJIYK y AOCJ1iÅ)1CHHX CVICTeMax, BHBeneHO 3araJ1bHi KpmcTanoxiMiLIHi 3aKOHOMiPHOCTi.

OCHOBHi pe3YJ1bTaTH p060TH Bin06pa)1tH0 y 5 HayKOBHX CTaTT51X, 1 3 51KHX
ony6J1iKOBaHa y HayKOBOMY BHAaHHi, BICIroqeHOMY no Mi)KHaPOÅHOi HayKOMeTPHt1HOi 6a31d
uaHVIX Scopus (Hane)1CEITbno TpeTboro (Q3) KBaPTHJ110 Biur10BiÅH0no SCImago



Journal and Country Rank), a rraKO)K y Te3ax 7 A0110Bine1i Ha

(4 Mi>KHaPOÅHHX). Ily6J1iKauii HOBHOIO Mipoyo Bin06pancmoTb OCHOBHVIPi 3MiCT i HayKOBi

pe3YJ1bTaTH AHcepTauiiiH0i P060TH.
3a KiJ1bKiCTIO i piBHeM rry6J1iKauiM, anp06auicro Ha HayKOBHX K0H(bepeHuinx

(DA30B1 PIBHOBArn TA
KPVICTAJIILIHI CTPYKTYPH CTIOJIYK» BiA110Bina€ BldMoraM HaKa3Y MiHicTepcTBa
OCBiTV1 i HayKH Yl€paiHH YKpaiHH Ng 40 Bin 12.01.2017 POKY 3aTBePÅ)1CHH51 BHMor no

AHcepTauii» Ta 11PHCY'Å)1CHH51 cTyneH51 A0KTopa Ta

CICaCYBaHHS1 PiLL1eHH51pa30B0i cneuiaJ1i30BaH0iBqeH0ipann 3aKJ1any BH1110i OCBiTH, HayKOB0i

YCTaHOBV1 npo cu-yneH51 Å01€ropa (FIOCTaHOBa Ka6iHeTYMiHicTpiB
YlcpaiHH Bill 12 cit1H51 2022 POKY NQ 44, i3 3MiHaMH), a aBTOP, AaH1€eBnt1 P0MaH
BaCHJ1bOBHH, 3acJIYE0BY€ c-ryneH51 A0KTopa 3 raj1Y3i 3HaHb
10 3a CIRUiU1bHiCTIO 102

Pe3YJ1bTaTHBiAKPHToro1"OJIOCYBaHH51:
S qneHiB paAH,

— qneHiB pann.

Ha IlincTaBi pe3YJ1bTaTiB BiÅKPHTororOJIOCYBaHH51 cneuiaJ1i30BaHa BLIeHa pana
A(l) 35.051.163 JlbBiBCbKOFO HaniOHU1bHOro YHiBepc1,1TeTY iMeHi IBaHa (bpaHKa

MiHicTepcTBa OCBiTH i HayKH Yl€paiHH, M. JlbBiB, npncylül€yc AaHKeBHt1YP0MaHY
BacHJ1b0BHqy CTY11iHbnorcropa 3 raJIY3i3HaHb 10 3a

cneuiaJ1bHicTf0 102

rOJIOBa cneuiaJ1i30BaH0i
BqeH0i pann
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