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1. ETaniy BUKOHAHHS

Howmep erany: 4

Hasga erany: JlirepaTypHuii OTJIs] 3 TEMU ITPOEKTY. AHAJII3 Cy4YaCHOTO CTaHy JOCJIiIKEHb TEPMOAMHAMIYHYX i KIHETUYHUX
BJIACTMBOCTE! HeifleasbHOI MJ1a3MU i KpUCTaJiuHUX GiHapHUX crlosnyK. [TocTaHoBKa 3aa4 AociIpKeHHs JociIKeHHs
€JIEMEHTAPHUX NPOLIECIB i pO3paxyHOK BKJIAJIIB PI3HUX TUIIB B3a€MOJ il Mi>K 4aCTUHKAMU B TEPMOJUHAMIYHI i KiIHETUYHI
BJIACTUBOCTI HeifleanbHOI MJ1a3MU 1 KPUCTaIIYHUX 6iHApHUX CTHIONYK AHa/IITUYHE BUBEIEHHS MOZEJIi PiBHSIHHS CTaHy i METOOUKHU
PO3paxyHKy KiHeTMYHUX KoedillieHTiB HeifleasbHUX HEBIOPSIKOBAHUX XiMIYHO pearylounx CUCTEM, M1a3MU i KpUCTaIiYHUX
6iHapHUX CIIOJIyK. PO3po6Ka i TeCTyBaHHS IPOrPAMHOTO 3a6e3MeYeHHs [JIs1 YMCeIbHUX PO3PAXYHKIB TEPMOJMHAMIUYHUX i
KiHETMYHUX BJIAaCTUBOCTEN HeifeasbHOI M71a3MU 1 KpUCTaIiYHUX 6iHapHUX croyK [llnpokoiana3oHHi YMCebHi pO3pPaxyHKU

TEPMOJIMHAMIYHUX i KIHETUYHUX BIaCTUBOCTEN HeifjeabHOI XIM{UHO aKTUBHOI IJ1a3MU i KpUCTAMIYHUX GiHAPHUX CIIOJYK
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5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTH (YKp)

TeopeTuyHi JOCIIIKEHHSI Ta MAaTEMAaTUYHE MOJEJIOBAHHS TEPMOJVHAMIYHMX i KIHETUYHUX IIPOLIECIB B HeileaspHiN 1ia3mi Ta

TBEPLOMY TiJIi
Ha3sBa po6oTHu (aHrJ1)

Theoretical researches and mathematical modeling of thermodynamical and kinetic processes in nonideal plasma and solids

Pedepar (yxp)

HaykoBo-focyizHa po6oTa NpUCBsSY€HA BUBYEHHIO (i3WYHUX IIPOIECiB, IO BifOyBalOTbCS B HeimeasypHiN XiMidHO-pearymoouin
n7a3Mi Ta KpUCTAiYHUX I'PATKaX TBEPAOTIIbHUX GiHApHUX cIIosyK. O6'€KT JOCTiIPKEeHHsI 1JaHOi po6OTH - eJleMeHTapHi Npolecy B
HeifmeaspHId 6araTOKOMIIOHEHTHIN IJ1a3Mi, TEepPMOAWHAMIiYHi, ONTHYHI Ta TPAHCHOPTHi BIACTUBOCTi, $a30Bi mMepexonu B
HeifeanbHill 11a3Mi; eJIeKTPOHHI BIACTUBOCTI, 30HHA CTPYKTypa, TEPMOAMHAMI4HI MOTEHLiany GiHApHUX CIIOJYK, CTPYKTYPHI
das3oBi mepexonu B TBEpAUX Tijax. MeTolo po6OTH OyJI0O TEOPETHMYHE MAOCTiIPKEHHS Ta MaTeMaTW4He MOJEJIIOBaHHS
TEPMOJIMHAMIYHUX i KIHETUYHUX IIPOLIECIB B HeifleasibHii XiMIYHO aKTUBHIN M1a3Mi i 6iHApHUX TBEPAOTINIbHUX CIIOIyKax. MeTonu
JOCJIIPKEHHS: METOJ], XiMiYHOI TepMOIMHAMIKY, METO], KIHETUYHOTO PiBHSHHS, METOJ IICEBIO NOTeHIiany, MeTog, QyHKLiOHATY
TyCTUHU, METOAM KOMII'IOTepHOi anrebpy, 4YMCespHI Ta aHaJiTWU4YHI METOnM PpO3B'S3aHHS [AudepeHIiaJbHUX Ta iHTerpo-
nudepeHLiaTbHUX PiBHSAHb. B po60Ti BpaxOBaHO MDKYaCTMHKOBA B3a€MOJisl Pi3HUX COPTIB 3apsAPKEHUX i HEUTPaJIbHUX YACTUHOK
Ha (OHi XiMIYHMX peaKliii; IPOBEJEHO €IMHMN CNOCi6 yCepeNHEHHS BCiX 4JIeHiB B KiHETMYHOMY PiBHSIHHI Ta iHTEPHOJISLis
MPULIIIBHOTO NapaMeTpa MK 0671acTsIMU €1abKoi Ta CUJIbHOI HeifleabHOCTi, BUKOPUMCTAaHO HAOJIMKEHHS! MUTTEBOI Ta MPOTSIKHOI
y 4aci Jii BUnajikoBoi CMjM, BUKOPUCTAHO APOOOBi YMCia 3aTIOBHEHHS IJ11 LOCIIIKEHHSI 30HHOI CTPYKTYPH i T€PMOJMHAMIYHUX
BJIACTUBOCTEN OGiHADHMX CIOJyK. B pe3ynbTaTi MpOBEIEHHSI HAyKOBO JOCJHiAHOI po6otn: O6uucieHi 2-it, 3-1 i 4-i1 BipiasnbHi
Koe(illieHTU B3aeMOJii 3 y4aCTI0O HEATPaJIbHUX YACTUHOK B IJIa3Mi sl Pi3HMX TUIIB NMOTEHLiasiB i MOOyNOBaHMX HA iX OCHOBI
NceBAo MoTeHUjaniB. OTpMMaHi aHAJITUYHI CHiBBiJHOMIEHHS IJ1 TEPMOIMHAMIUHUMX (YHKIUiH, PIBHSIHHS CTaHy Ta PiBHSHHS
xiMiyHOi piBHOBarum 6araTOKOMIIOHEHTHOi T1asMu. Po3pobseHa Mofesnb piBHSHHS CTaHy XiMidHO-pearyiouoi mja3mMu 3
ypaxyBaHHSIM KYJIOHIBCbKOi i BaH-Jep-BaajbCOBOi B3aeMogii Ha (oOHi XxiMiYHMX peakuiil. Po3paxoBaHi TpaHCHOPTHI Hepepisi
PO3CiSIHHS €JIEKTPOHIB Ha 3apsA[pKEHUX Ta HENTpaJbHUX YaCTMHKAaxX B IUJIa3Mi 3 ypaXyBaHHSIM TE€PMOJMHAMIYHOI HeileanbHOCTi.
Po3pobsnieHa cucteMa aHaliTUYHUX OOYMCIIEHb CKOOKOBUX iHTErpasliB B iHTerpasi 3iTKHEHb BoibliMaHa Ha OCHOBI METO[iB
KOMI'IOTepHOi asnre6pu. Po3pobiieHa MIMPOKOZjana3soHHA METOAMKA PO3PaXyHKy €JIEKTPOHHUX KiHEeTMYHUX KoeillieHTiB
HeifeaspHOI IJIa3MM Ha OCHOBI PO3B'S3aHHSI KiHE-TMYHOrO piBHSIHHS bosbliMaHa. TIpoBefieHi AOCHIIKEHHS iHTEHCHUBHOCTI
BUITPOMIHIOBaHHS TAPMOHIYHOTO OCLUJISITOPA B 1101 BUMAZKOBOI CUJ/IX B HAOJIVDKEHHI MUTTEBOI 1 TPOTSIKHOI B yaci Al BUNagkoBoi
cunu. TIpoBeieHO BUBYEHHS BIUIMBY IIapaMETPiB PO3paxyHKy (po3masKa HaBKojio piBHA Pepmi; mapamerpy, 10 BU3HAYAIOTh
30DKHICTb pO3paxyHKiB) Ha 3MiHEHHsSI 30HHOI CTPYKTypH, PIBHSIHHS CTaHy, (a30oBi NepeTBOPEHHsS! TOIlo. 3arpolOHOBAHO
PO3paxyHKOBi CXE€MH, 110 BKJIOYAIOTh IIapaMeTp PO3Ma3Ku (SKUI MOB'A3aHMI 3 IPOOOBMMU YMCIAMU 3aTIOBHEHHS €HEPreTUYHUX
CTaHiB), i [OJAaTKOBI BHECKM [0 €Heprii Ta TUCKy B PiBHSHHI cTaHy. [IpoBe#eHO PO3paxyHKU JIy>KHO3EMEJIbHUX METAJIiB.
3anponoHOBaHO BUKOPDMCTAaHHS OZEPXKaHMX IapaMeTpiB sl METasliB B PO3PaxyHKaX iHTEPMETaiYHMUX CIIOJyK. IIpoBenmeHo
IIMPOKOJiana30HH Y1CesbHi PO3PAXyHKHU TEPMOJUHAMIYHMX (PYHKIiN i KiHeTUIHNX KoedilieHTiB HeifeanbHOI XiMiYHO-aKTUBHOI

MJ1a3MU TA PO3PaXyHKU TEPMOJMHAMIYHMX XapaKTEPUCTUK METAJIIB Ta iHTEPMETAIIYHUX CIIOJTYK.
Pedepar (aHra)

Research work is dedicated to the study of the physical processes occurring in the non-ideal chemically-reacting plasma and
crystalline lattices of solid-state binary compounds. Research object of this work is the elementary processes in non-ideal



multicomponent plasma, thermodynamic, optical and transport properties, phase transitions in non-ideal plasma; electronic
properties, zone structure, thermodynamic potentials of the binary compounds, structural phase transitions in solids. The goal
of this work was theoretical research and mathematical modeling thermodynamic and kinetic processes in non-ideal chemically
active plasma and binary solid compound. Research methods: the method of chemical thermodynamics, kinetic equation
method, method of pseudo-potential, density functional method, methods of computer algebra, numerical and analytical
methods for solving differential and integral equations. The work takes into account the interparticle interaction of different
sorts of charged and neutral particles with chemical reactions, presented a uniform way of averaging of all members in a kinetic
equation and interpolation parameter between the weak and strong region of non idealness, was used approximation of instant
and long-term effect of random forces, was used fractional occupation numbers for study of band structure and thermodynamic
properties of binary compounds. As a result of this work the 2-nd, 3-rd and 4-th the virial coefficients of interaction in the
plasma with neutral particles for different potentials and constructed on their basis of the pseudo-potential are calculated.
Analytical relations for thermodynamic functions, equations of state and chemical equilibrium equations of multi-component
plasma gain. A model of state equation of chemically-reacting plasma with Coulomb and Van der Waals interactions with
chemical reactions developed. Cross sections of scattering on electron transport of charged and neutral particles in the plasma
with taking into account no ideality of thermodynamic are calculated. A system of analytical calculations of bracket integrals in
Boltzmann collision integral developed basing on the methods of computer algebra. The wide-range calculation procedure of
electronic kinetic coefficients of non-ideal plasma based on solutions of the Boltzmann kinetic equation developed. The studies
on the radiation intensity of harmonic oscillator under random forces in the approximation of instant and long-term effect of
random forces were done. Study of influence of parameters of calculation (spreading around the Fermi level, settings determine
convergence of the calculations) to changes in band structure, equations of state, phase transitions, etc. was done. Calculation
schemas that include the spreading which is associated with fractional occupation numbers of the energy states and the
additional terms into energy and pressure in the equation of state proposed. Calculations of the alkaline earth metals were done.
Using of obtained parameters for the metals in the calculations of the intermetallic compounds proposed. The wide-range
numeric calculations of thermodynamic functions and kinetic coefficients of non-ideal chemically-active plasma and
calculations of thermodynamic characteristics of metals and intermetallic compounds were done.

Inpexc YIK: 533.9:51-73, 533.9, 538.91

Kozu tremaruynux pyopuk HTI: 29.27.47
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykiii (ykp): TeopeTuyHi TOCTiIPKEHHS Ta MaTeMaTUYHE MOJIEJIIOBaHHS TEPMOIMHAMIYHUX i KIHETUYHUX NPOLIECiB B

HeimeasbHIN 1y1a3Mi Ta TBEPLOMY TiJli

Ha3sBa npoaykuii (aurJ): Theoretical researches and mathematical modeling of thermodynamical and kinetic processes in
nonideal plasma and solids

OuiKyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBanns: 73.10.0

Onuc npozykuii (ykp): CTBOpeHa MMPOKOIiallo30HHA MOJIEJIb PiBHSHHS CTAHY Ta METOJUKA PO3PAXYHKY €JIeKTPOHHUX
KiHEeTMYHUX KoedillieHTiB HeifeanbHOI [171a3MU Ha OCHOBI PO3B'sI3aHHSI KIHETUYHOTO piBHSIHHS BosbiimaHna. Po3paxoBaHi
TPaHCIIOPTHI [1epepisi pO3CisHHS €JIEKTPOHIB Ha 3apsIKEHUX Ta HEMTPaJIbHMX YaCTUHKAX B I1J1a3Mi 3 ypaxyBaHHIM
TepMOJVHaMiyHOi HeineanpHOCTI. Po3po6yieHa cucTeMa aHaJITUYHUX 069KCIIeHb CKOOKOBUX iHTerpasiB B iHTerpasi 3iTkHeHb
BosipiiMaHa Ha OCHOBI MeTO/IiB KOMIT'IOTEPHOI anre6pu. [IpoBeieHO BUBYEHHSI BILJIMBY [1apaMETPiB PO3PaxyHKy (Po3MasKa
HaBKoJIo piBHS Oepmi; mapameTpHy, 110 BU3HAYAIOTh 30DKHICTh PO3PaxXyHKiB) Ha TEPMOAVHAMIYHI XapaKTEPUCTHUKN METaJIiB Ta

GiHapHMX CIIOJYK.

ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP
Bruposagskenns HTII: He BnposamkeHo
CTpoKH BIPOBaJKEHHS: .

Bupo6Huk npoaykuii: MHY



Cno>kuBayi npoayKkuii: Giznku
IlepcniekTHBHI pUHKHU: YKpaiHa
IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 JOTOBOpamMU

®opmu Ta ymoBH nepepaui npozykuii: CriiibHi HIJIKP
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