
BLITYK

odiuiHHoro OMOHEHTAa —

AOKTOpa (I3HKO-MaTeMaTHYHHXHayKk,

npodecopa Katbeapu i3MKH MeTAaliB

JIbBIBCbKOrO HalMOHaIbHOrO yHiBepcuTety imeHi [Baha DpaHka

IInepauyka KOpiaOnekcaHaposnya

Ha Wuceprauliny poooty Jlemuyka Tapaca Bacumbosuya

Ha TeMy: «Oco6.1MBOCTI OAHOUACTHHKOBO! Ta KOJIEKTHBHO! JHHaMiKH B

MeTaJIMHAX PO3iL1aBax Hp HOPMaJIbHHX Ta BHCOKHX THCKaXx»,

nojaHy Ha 3400yTTAHayKOBOrO CTYMeHA AOKTOpa inocogil B rasy3i 3HaHb

10 [Ipupoauuui Haykn 3a creiianbHictio 104 Mi3suKa Ta acTpOHOMiaA

Jluceptauiiva podota T.B. Jlemyyka npucBa4eHa po3B’s3aHHIO HOBHX

npoOeM THHAMIKHMeTaJI4HHX pO3IWiaBiB,AK] BAHUKJIM BHACIAOK iHTeHCHBHOrO

BHBYCHHA JIMHAMiYHOLCTpYKTYpH PpiHH MeTOAaMH Henpy2xKHOrO po3cisHHA

PCHTTeHIBCbKHX [IPOMeHIB TIPOTHTOM OCTaHHbOrO ecaTumitts.  Anasi3

IHTCEHCHBHOCTeH pO3CIHHHA €KCMEPHMeHTa@IbHHMH pynaMu, AK MpaBuslo,

MPOBOAHTbCA Ha OCHOBI CIIPOMleHHX MOJeeH OAHOTO 3racalOyOro rapMOHIYHOrO

ocunsatopa (DHO), a6o komOinaui? "Box DHO. Ilpu takomy nigxoyi He MOXKHA

BCTAHOBHTH TIpHposy Apyroro lipouecy, AKHH OMMCyeTbCA OAaTKOBUM

3racalouHM OCLIHATOPOM, 1, aKTHYHO locTyTOeTbcCA Oro 3B'A30K 3

monepeyHoro AMHamikor. JlocnimxKenna T. B. JIemayka MpoBoAusiucb Ha OCHOBI

MepWIONPHHUMMHOFO KOMIT IOTeEPHOrOMOACIIOBAHHA, UO HO3BOJIMIO OTPHMYBaTH

Ta aHasi3yBaTH peaIbH] YacOBl KOPe/ALITAK y NOB3OBXKHIN,TaK 1 B MOMnepeyHiit

AMHaMiIWiMeT@JIYHHX poO3MlaBiB3a JOBWIbHHX TepMOAMHaMI4HHXyMoB. Bibl

TOrO, MeTOJ4Ka KOMIHOTePHOrO MOJCIIOBAHHA O3BOJINE PpO3PaxXyHOK

ONHOUACTHHKOBHX KOpeALIMHUXCPYHKUIM,AKI He MIPAIOTbcAOe3nocepeHbO Ha

eKCIePHMeHT], OHaK WalOTb BeXKIIMBY IHMOPMALLIIOMpO B3a€MO3B'A30K

OHOYACTHHKOBHX Ta KOJICKTHBHHX NpOleciB Y JHHAaMiLlipO3iaBiB.

Auali3 auceptauifHol §=podorn T.B.  Jlemuyxka  «OcoOsuBoctTi

OJHOYACTHHKOBOL Ta KOJICKTHBHO! JIMHaMIKH B MeTAJIINHHX poO3lwiaBax tIpH



HOPMA@JIbHHX Ta BUCOKHX THCKaX»> JO3BOJIA€ CCPOPMYJIIOBaTHHaCTyMHiBUCHOBKH

WOO AKTYAIbHOCTI,CTYNeHA OOFPyHTOBaHOCT!OCHOBHHX HAaYKOBHX I10J10%KeHb,

BHCHOBKIB,JOCTOBIPHOCTI,HAYKOBOiHOBH3HH, MpaKTHYHOrO 3Ha4eHHA, a TaKOK

LOJLO 3arasbHO! OLMLHKHpoooTu

AKTyaJIbHICThAHCepTauil

IIpeqmMeToMOCIIMKeEHHA po3rmAHyTO! Wuceprauli € PLAKiOHOATOMHI

MeTaJIM, UHI (PYHKIMOHAIbHIBIIACTHEOCT] BHPI3HAIOTb1X Cepey IHIIMX Pe4YOBHH y

piukomMy cTaHi. 3o0kpema, MoBa He po IXHHIO BHCOKy TerllJlo- Ta

esleKTpompoBisHicTb. HaykosBl palll OCTaHHIX J[€CATHJIITb BKa3yIOTb Ha

MOXKJIMBICThBUKOPHCTaHHA PiKHX MeTaJIIB IIPH CHHTe3] HAHOMaTepialiB,y c@epi

eHepro30epexKcHHA, AK CJICMeCHTIB CeHCOpiB, OloeNeKTpOIB, perys/IbOBaHHX

€JIEKTPOHHHX KOMITOHEHTIB,BKJIIOUZIO4H HOB! THITH AaHTeH, PiHHH B CHCTeMax

OXOJIOADKCHHA, a TaKOXK IIA BUFOTCBIGHHA YIbTpaTOHKHX HaniBMpoBlAHHKOBUX

CTpyKTyp 1 Oarato inmoro. Jlo To70 XK, MeTa4Hi po3iaBh BHKOPHCTOBYIOTb

Oe3nocepeqHbO y MeTasypril. Takuit wWIMpoKMcneKTp 3acTOCyBaHHA PplAKHXx

MeTaJIIB pOOHTb MepcneKTHBHUM OCIIDKeHHA BJlacTHBOCTeH MaHoro.§ KJlacy

CMOJIYK.

Inworo ocoOsmuBicTio Wiel poOHTH € BHKOPHCTaHHA Yy AOCJIDKeHHI

nepwonpHHuAnHoro (ab initio) KOMM1oTepHOrOMOyIenOBaHHH. JlaHHi MeTor

O3BOJIMB ABTOPY BHBYaTH MIKPOCKONIYHYMOBeJHKYPO3IaBIB MeTAaJIB 3a AyxKe

BHCOKUX TemnepaTyp Ta THCKIB, Ji2 BAKOPHCTaHHA KIaCH4HUX eKCIIeCPpHMeHTIB

Oyno 6 TpyoMicTKHM. Jlo Toro %, po3riay OOpaHux CHCTeM 3 BpaxyBaHHAM

J[MHAMIKH@JIEKTPOHHO!MIACHCTeMHpOOUTbAaHy AWMCepTaliloOaKkTyaJIbHOIO 3

TOUKH 30py PYHAaMeHTAIbHHXOCI Keb.

AKTyasIbHICThpOOOTHMIRXT3epwKyeTbCATHM, WO BOHa BHKOHYBaslacb

BiANOBILZHOJO MaHiB BOX poOiT B paMKax JepxKOroKeTHHX TemM HAH Yxpalnn,

Ta B paMKax OJ[HOrO MIDKHapOHOrOTIpOeCKTYy.



JocroBipHicTh OfepxKaHHX pe3y.1bTaTiB, OOFrPyHTOBaHICThHayKOBHX

NOJIO#%KeHb, BACHOBKIB Ta peKoMeH alli

Haykosi mosloKeHHA jMceptallll B WWIOMyOOrpyHTOBaHi,pe3y/IbTaTH

MOC.LIDKeHb,a TaKOXKK BCTAHOBJICHi Ha IXHIM OCHOBi BHCHOBKH MalOTb JLOCTaTHIO

OOrpyHTOBaHicTbh1 AOcTOBIpHicTb. JlocTOBIPHicTb HayKOBHX pe3yJIbTATIB,

npefcTaBIeHHX y poOoTi, 3aG6e3MeuyeTbCA3aCTOCYBaHHAM Cy4YacHOorO NMakeTy

mpHkyiaqHHx porpam VASP ja cpoBeqeHHaA  nepwionpHHunnHoro

KOMIT FOTepHOrO =MOJeKOBAHHA Ta TeOpeTHYHO OOFpyHTOBaHHXaHa/iiTHYHHX

MeTOJUB JOCJIDKeHb J[MHaMIKH plqHH, a TakoO%K ampoOallero OTPHMaHHX

pe3yJIbTaTIB H&@ MiKHApOJIHHXHayKOBHX KOH(epeHIiax Ta WyONikalliaMu y

pelleH30BaHHx (axOBHX BUAAHHAX.

HaykosBa HOBH3Ha OTPHMAaHHX pe3yJIbTaTIB

BapTo BIJIMITHTH, WO pedcTaBleHa aBTOpOoM JMcepTali poOota e€

OPHTIHAJIbHOLO,A PO3PIAHYTIHMM MeTaI4HI poO3MIaBu Biepllle AOCAIMKeHI3a

oOpaHHx TepMOAMHaMIYHHXYMOB MeTOJOM TMepIONPHHUMMHO!MOseKYJIApHOT

JMHaMIKH 3 BAKOPHCTaHHAM Teopil PyHKIMOHAayesIeKTPOHHO!rycTHHH.

Y xO/l BHKOHA@HHA JOCIIKeHb ABTOPOM Oy0 OTPHMaHO pA, HayKOBHX

pe3yJIbTaTIB,AKI MaFOTb HEOOXITHIO3HAKH HayKOBO!HOBH3HH. Cepe/l HX:

|. BceTaHoBneHo iCHYBaHHAABOX BITOK Ha JHcrepcil MoMmepeyHHX KOJIEKTHBHHX

30yIXKCHbY KOPOTKOXBHJIbOBINOONACTI WIA pAWY MeTaJI4YHHX PoO3MaBiBBxKe

3a HOPM&@IbHOrO THCKY Y PIAKHX MONIBAIeHTHHX MeTalax, a TaAKOK

cnocTepexkKeHHA WaHoro edbeKTy3a BACOKHX THCKIB;

2. BusaBneHoO KOpeNALIFOMDK OJHOYACTHHKOBOHO Ta KOJICKTHBHOW JHHAMIKOL,

AKa [MIPOABIACThCA Y IJCHTMYHOCTIXapaKTePpHCTHYHUX YaCTOT CIeKTPIB

aBTOKOpeAWIMHO!PYHKIUTWIBH;[KOCTeHTa cneKTpiB KopemaWiMHHXyHKUii

MOMepeyHOro MOTOKY Y LIMpOKOMY iala30H1 TeMMepatyp Ta THKIB;

3. BcTaHoBsIeHO YHIBepCasIBHICTb3aJI@KHOCTI MDK XAPAKTEPHCTHYHO!HO YACTOTOHO

BHCOKOYACTOTHO! BITKH jMCMepcii MOMepeyHuX KOJICKTHBHHX 30YJ2KeHb Ta

ryCTHHOW CHCTEMH JIA MOUIBAIEHTHUX MeTa4YHAX PO3IlaBiB;



4. BusBieHo HasBHICTh y po3riaBax Pb Ta Si KOpOTKOXKUBYYUX CTPyKTYPHHX

YTBOpeHb, PO3MIAHYTO MOKJIMBICTb BIIMBY OcoONMBOCTeH cTpyKTypH

CHCTeMH Ha Ii J[MHaMI4HyMOBeAIHKy.

Ilpakruune 3Ha4eHHA OTPHMAaHHX pesyJIbTaTiB

JlaHa poOota po3lIMpioe poO3yMiHHAKOJICKTHBHO! JHHaMiKH PIAKHX

MeTaJIiB, a TaKOXK CTABHTb pA, 3allTaHb WO BKe ICHYHOUO!Teopii HHHAaMi4HHX

mpoueciB y pimqHHax. OTpHMaHi pe3y.lbTaTH BKa3yYIOTb Ha HeOOXIAHICTE

BPpaxyBaHHA @.1eKTPOHHO!TIACHCTeMH y KOMI’ IOTePHHX eKCMepHMeHTaXx, LILO

CTOCYIOTbCA PIIKUXMeTAJIB.

Iy6aikauia Ta anpoOallis pe3sy.1bTaTis AMCepTaniinol poborn

OcHoBHi pe3yJIbTaTH AHcepTaulilinol po6oTH WOCTaTHbO MOBHO BHUCBIT/ICHO

y 13 HaykoBux Tpauax, cepey akux 4 cTaTTi y HayKOBUX (baxOBHXBUAHHAX (3

HUX 3 NpopedepoBaHi B HayKOMeTPHYHHX Oa3ax Scopus ta Web of science Ta |

Jimmie y Scopus) | mpenpuyr ta 8 myOmikauwii y MatTepianax HayKOBHX

KoHdepenuii (3 BceykpaiHcbKi ta 5S MbDKHapoawHHX).IlepepaxoBaHi poOdoTu

JJOCTATHbO NOBHO BILOOparxkaloTbpe3yJIbTATH MIpPOBeAeCHHXaBTOPOM JLOCJILDKeHb.

OdopM.1enus ANcepTauii

Jluceptauia Jlemuyka Tapaca Bacuibosuya BIANOBIAa€JIOdHM BAMOraM

lOO=OdopMsIeHHA AucepTaulHux podit. PoOoTa HanucaHa rpaMoTHo,

MIOCJAOBHOTa Ma€ 3aBepLUeHy JOri4Hy CTPyKTypy.

Koporkuit 3micr po6otn 1 ii anaJi3

JIuceptauifiva poOota T.B. Jlem4yka 3aranbHuM oOcarom y 160 cTropiHoK

CKIaqaeTbcs 3 aHOTALlil,BCTyMy, 5 pO3T1IIB, BHCHOBKIB,CIIMCKY BHKOPHCTaHO!

witepatypu, Wo Bkrouae 194 nocunaHHaA Ta OsaTKIB. OCHOBHHH TeKCT

BUKIaeHHH Ha 131 cTopiHui, MicTHTb 50 pucyHKiBTa 5 TaGJIMUb.

AHOTAallif'. MICTHTb TIPeCACTaBJICHHA TEMAaTHKH POOOTHTa OFA, OCHOBHHX

HayYKOBHX pe3yJibTaTiB ocmiKeHHA. TIpeactraBneHHH cCnMCOK HayKOBHX

nyONikallifi aBTopa, He BUCBITJIeHI pe3yIbTaTH WHcepTaiMHo!poootu.

Y Bervni o6rpyHToBaHo akTyabHiCTh TeMH WuCepTalii, CPOpMybOBaHO

MeTy Ta 3a€BaHHA OCIIDKeHb, MOKa3aHO 3B'A30K poOOTH 3 HayKOBAMH



nporpaMaMu, MlaHaMH Ta TeMaMH, OXapaKTepH30BaHO HayKOBY HOBH3HY |

MpakTHY4He 3HAYeHHA pe3yJIbTAaTIB,HABEXeEHO aHi Mpo ampoOallito AOCIKeHb,

BIU3HaYeHO OCOONCTHH BHeCOK 3206yBaya Ta omucaHoO cTpyKTypy Ta oOcar

auceprauit.

Hlepuini po3aisl MiCTHTS OFA HayKOBUX Tipallb, AKI CTOCYHOTbCA TeMH

AMcepTalli, ripecTaBieHO OCOOIMBOCTI MpOBeqeHHA NMeplLONpHHUMNMHOrO

KOMII }OTepHOro eKCHepHMeHTy. PosrisHyTO BIJOM1 MeTOZH aHali3y MHHaMiKH

PIAKHXCHCTeM Y TIApORMHAaMiyHiiOOacTi Ta m03a Helo. OxpecjeHo micue

poOoTu cepey CyYacHHX JOCAIKeHb.

Y [Ipyromy po3Aili npejcraBleno pe3yIbTaTH WOCKeHHA po3miaBy Tl

MeTOOM MePLIONPHHUMMHOTO KOMIVIOTeEPHOrOMOJeOBaHHA 3a HOPMaJIbHOrO

THCKY HeMOMaik Bi TOUKH MlaBsIeHHA. BuABseHO, WLIO AHCMepciamomepe4yHHXx

KOJIEKTHBHHX MOJ TaKOI CHCT€MH MICTHTb JBi BITKH 3a BHCOKHX 3HaYeHb

XBHJIbOBOrO 4Mca. IlpeqcTaBeHO JOCIIPKeEHHA TMO30BXKHIXTa MoMmepe4yHUx

30yJDKeHby PaMKaX AH@JTHYHHX MOeeH ONMMCYTHHAaMiKHpi/KMx cucTeM. 3a

onomorotwo GCM meTosy BUABIICHO Apyry MpomararopHy MO/Ly y NO3A0BKHIK

J[MHaMILiCHCTeMH.

Tperiii po3ail MiCTHTb pe3yIbTaTH JOCMIKeHHA po3miaBy Pb MerojoM

NepWONpHHUMIMTHOrO KOMI FOTePHOrOMOJeJFOBaHHA JIA CEMH TEPMOAHHAMI4HHX

TOYOK, PpO3TALIOBaHHX B3H0B%K KPHBO!MMNlaBJIeHHA y Wiana3o0u!1THCKIB 0-70 ITla.

IIpenctaBleHO eBOJIOLUIOMIKPOCKOMIYHO!CTPyKTYPH TaKO] CHCTeMH 3 THCKOM.

IIpopeyeHo aHai3 HalOmMmK4HX cyciqiB aa po3nnaBy Pb 3a pi3HHx

TePMOAMHAaMIYHHXYMOB. Janu aHasil3 BUABMB BeJIMKY KUJIbKICTb CTPyKTYPHHX

yTBOpeHb y cucTeMI1. [IpoBeszeHe NOpiBHAHHATHMOBHX CTpyKTyp AIA po3msapy Pb

B3JJOB%K JH NaBIeHHA 3 THMOBHMA CTPyKTypaMH Pi3HHXKPHCTa4HHX paToK

BKa3y€ Ha MPpHCYTHICThKOpeJIALITMDK TOMOJOFIEIO ATOMIB Y PLAKINTa TBepzIi

cbazax.

TIpopeyeHHO AOCHIDKEHHACBOJIOLUTOHOYACTHHKOBO! Ta KOJIEKTHBHOI

JMHaMiIKH y po3ruiaBi Pb B3q0B%K MiHil MiaBieHHs. BusaBneHo, uWlo jHcnepcisa

NONepeyHHxX KOJICKTHBHHX MOT, MICTHTb TIBI BITKH 34 BeJIHKHX 3HAY4eCHb



XBHJIbOBOrO YHCsIa Y BCbOMY jllama3OH!l OCIA KeHUX THCKIB. IIpH ubomMy, jaHi

BITKH TIOBOLATb CeOe Ge3HCNepHO,TaK, WO MOXKHA BHJLIHTH 1x XapaKTepHCTHYHI

yacTOTH. BHABIeHO, WO CIeKTp aBTOKOpeJIAMIMHO!PYHKUITWIBHAKOCTeH MICTHTb

JiBa KH y BCbOMY jilama30Hi OCT KeHHX THCKIB. [loka3aHO, LLO NOMOXKeHHA

TAKHX MiKIB CIIBMaaloTb 3 3a3Ha4eHHMH BULe XapaKTePHCTHYHHMH YacTOTaMH.

YUersepTui po3fil MICTHTb pe3yIbTaTH OCHIKeHHA po3miaBy Si

MeTOJOM fepWOMNPHHUHMHOrO KOMITIOTepHOTOMOJ[eJIKOBAHHA IA =CeMH

TeEPMOAMHAMIYHHXTOYOK, PO3TAaWIOBaHHX B30OBxK i30TepMH 1150 K y aAlama30Hi

THCKIB 10,2-27,5 [Tla. Ha ocHosi 20ciKeHHA CTPYKTYPHHX OCOOMMBOCTeH MaHol

CHCTEMH aBTOPOM BHABJICHO MPHCYTHICTbB CHCTEMI KOBaJICEHTHHX MiDKAaTOMHUX

3B °A3KIB. [Ip WboMy, OOpaxoBaHaKYTOBa PYHKIIAPOSMOMLYAVIA Pi3HHXTHCKIB

BHABHJIa 3MCHIUCHHA KIJIBKOCTI TaKHX 3B°A3KIB 31 301JIbIIGHHAM THCKY.

BetaHoBleHo, WO AK 1 Y BHMaaky MonmepeAHIxXABOX JOC JDKeHb, AMCMepcis

llonepe4yHHX KOJICKTHBHHX MO MICTHTb JBI BITKH 3a BeJIMKHX 3HA4CHb

XBHJIbOBOrO YHCJIa Y BCbOMY Jlama304i OCI PKeEHHX THCKIB.

IVPaTuii po3aist MicTHTb pe3yIbTaTH TOCIIWKeHHA po3riaBiB In, Al ra Na

Me€TOJOM MepiOMpHHUHITHOrO KOMII }OTepHOrOMOeIOBAaHHSA 3a THCKIB 0-9 ITla,

0-300 [Ta ta 0-147 Pa Bignosigno. [pu ubomy po3aisl MICTHTb y3aras/ibHeHHA

JOCJKeEHb OWHOUACTHHKOBO!Ta KOJICKTHBHO] JHHAMIKH plAKHX MeTaJIIB y

IIMpoKOMy={{lalla30Hi+TeMMepaTyp Ta THCKiB. Po3paxoBaHi  cieKTpH

ABTOKOpeIAINHHO!MYHKUI WIBAAKOcTeH Ta cieKTpH KopesAliMHHxXMyHKUi

MOTIK-NOTIK JI 3a3HAYeHHX BIE CHCTeM BKa3YIOTb Ha CIIBMaiHHA

XapakTePpHCTHYUHHX YacTOT WaHAX (pyHKUIMy BCbOMy Alana30H! JOCJIIKeHUX

THKIB, TOAIOHOQO Toro, AK Le Oyo BHABMeHO AA po3nsaBy Pb. Takox y Wbomy

PO3/111ABTOPOM BUABJECHO JIHIMHe 3POCTaHHA TaKHX XAaPaKTeEPHCTHYUHHXYacTOT 31

30IbIICHHAM rycTHHH. bisbuie Toro, MoKa3aHo, WO HaxH Takol JNHIMHOT

3a@KHOCT! OAHAKOBHHAid ycix MOJBasIeHTHUX MeTAIIB.

Jluceptailiitha poOota 3aBeplllyeTbca 3arasiIbHHMH BHCHOBKaMH, CIIHCKOM

BUKOpHCTAHO!JiTepaTypu Ta AOAaTKaMhH.



3ayBaxkeHHA 10 AHcepTanifol poboru

Y mpesctasieHifi poOorti MpHcyTHiAWCKyCiMHIMOMeHTH, Ceped AKHX:

|. BincyTtHe moscHeHHaA po30bKHOCTI MDK JIHCrepciaMH TeIJIOBHX XBUJIb,

lpeAcTaBsIeHHMH Ha puc. 2.12 (c);

2. BincyTHa iH®opMallif po fe, AKi 3 NapaMeTpiB KOMM’rtOTepHoro

eCKCNePHMeHTy 3HaeH] ABTOPOM, a AKI B3ATI 3 IHINMX JOKepel AIA BCIXx

MpOBeeHHX KOMI’ FOTEPHHX MOJeCJIFOBAaHb;

3. Jina po3nnasis In, Pb, Al, Na, Si He noscHeHo BHOIpKOHKpeTHHX iama30HiB

MOCIIVKYBAHUXTeMIepatyp Ta THCKIB;

4. IIpu nocaKeHH! aBTOPOM Oyo 3aCTOCOBaHO AK HH3Ky OJ[HAKOBUX MeTOJUB

AOCNIPKEHHAYCiXNpelcTaBeHHX MeTaI4HHX poO3MTaBiB,TaK 1 HH3KYy pi3HHX

MeTOAIB JWIA PI3HHXpo3nsaBiB. [pu UbOMy He 3pO3yMIJI0,HOMY NeBHI MeTO/H

ak oT GSM un auHasi3 CIiIbHAX CYCIZIBHe Oy 3aCTOCOBAaHI JIA yCix

pO3I1aBiB;

5. He po3kpuTo MmuTaHHa Mpo icHyBaHHABOX BITOK MOMepeyHuX KOJIEKTHBHUX

MO CTporo 03a Me%KaMH Mepl0l MceB030HU bpiiroena;

6. [ignucu oceli Ha puc. 4.7. aHrmifcbKoIO MOBOW, B TOM 4ac AK JlereHja
—

yKpalHCbKoro.

7. CnekTp aBrokopessWiMHo!PyHKIT WIBHAKOCTeHecb MO3HayaeTbCA AK Z(),

a ecb AK Zyacr(@).

8. Y tTekcTi guceptalil 3ycTplyaloTbca NMOOMHOKI=MyHkTyalliiHi =6Ta

opdorpadidHi MOMHIKH, AKI, 3PeLUITOIO, He 3aBaxKalOTb CIPHHHATTIO3MICTY

jucepraliil.

BuchoBkH

JIuceprauiitva pobora T.B. Jemuyka «Oco6suBocti OLHOYACTHHKOBO!Ta

KOJICKTHBHO! J[MHaMIKHB MeT@JYHUAX poO3mlaBax TIpH HOPMaJIbHUX Ta BHCOKHX

THCKAaX» € 3ABEPLICHOIO HayKOBOIO poOoToIO, B AKI Ha BHCOKOMY PpiBHI

MmpopeweHO JLOCHIMKeHHA BMlacTHBOCTeH OAHOYUACTHHKOBO!Ta KOJI@KTHBHOI

JMHaMiKH MeTasiGHHX posmasis Tl, Pb, Si, Na, Al, In y wupokomy jiama30Hi

TeMMepatyp Ta THCKIB.



PosriiaHyTa uceptalitHa poOoTa 3a aKTyaJIbHiCTIOOOpaHoi TeMH,

OOrpyHTOBAaHICTIOHayKOBUX TOJIO%KeHb Ta BHCHOBKiB,1X HOBH3HOIO, TOBHOTOIO

BUKIay B HAYKOBUX MyOJikalliqx, 3apaxOBaHHXx 3a TeEMO!O JMCeprTallil,BiqMOBIAaEe

BuMoraM Haka3y MiHicTepcTBaOcBITH i Hayku YKpainu Ne40 Big 12 ciuna 2017p.

«IIpo 3aTBepmKeHHaA Bumor fo odopmieHHaA uceptauii», Ta BHMoraM,

TlepeqOaueHuM yHKTOM 10

=
«lIlopsqKy mpoBeqeHHA eKCMepHMeHTy 3

IIpHcyDKeHHA CTyMeHA OKTopa diocodii», 3aTBep—yKeHOTO MOCTAaHOBOTO

Ka6inety Minictpis Nel67 Bin 6 Gepe3Ha 2019 p., a ii aBrop, JlemuyK Tapac

BacuIboBH4, 3acIyroBye MpvcyKeHHA WOMy cTyNeHA WOKTOpa diocodii 3

ray3i 3HaHb 10 [IpupogqHu4i HayKu 3a CreliabHicTio 104 Mi3suka Ta acTpOHOMiA.

Odimii#Hui onoHeHT:

TOKTop (bi3HKO—MaTeMaTH4HHXHayK,

TIpodecop Kaexpu Pi34kH MeTasiiB,

HayaJIbHHK HayKOBO-JOCHOI YaCTHHU

JIbBiBCbKOrO HallioHasIbHOro

yHiBepcutTetyiMeHi IBaHa DpaHka

Tlignuc 1O.O.Ilnesauyka 3aBipsro:

ssBuennii cexpetap


