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Pedepar:

1. Y nuceprauiiiHiii po60Ti IPOBELEHO aHAai3 CTPYKTYPU Ta BJIACTUBOCTEN MK(a3HOi rpaHulli B
OJIHOKOMIIOHEHTHUX Ta JBOKOMIIOHEHTHUX CUCTEMaX 3a JOIIOMOT0I0 METOY MOJIEKYJISIpHOI fuHamiku (M]I). s
MO/JIE€JIIOBaHHS BUKOPUCTOBYBABCS KJIaCUYHUM Mifxin M/] 3 BukopucranHsam naketry LAMMPS, npu nbomy B3aeMoJist
MiX aToMami OyJ1a 33/iaHa 3a IOIIOMOTOI0 [TIOTEHLiajiB, OTPUMAaHUX 33 METOJ0M 3aHYPEHOr0 aToOMa Y1
MOIM(}piKOBaHMM METOLOM 3aHYPEHOro aToma. OTpUMaHi pe3ysbTaTy aHAJi3yBaIUCh 3a JOMOMOIOIO SIK BXKe
iCHyI04YHX, TaK i po3p0o6yIeHNX aBTOPaMU KOMIT'IOTEPHUX JIFTOPUTMIB Ta IPOrpam. 3 BUKOPUCTAHHSIM Pe3yJbTaTiB
MOJI€JIIOBAHHS Ta IXHbOT'O aHaslizy 0yJjl0 IPOBEAEHO OCIIIKEHHS CTPYKTYPH TOHKUX LIapiB B 00J1acTi MbKQas3Hoi

rpaHulli BUBYEHUX MaTepiailib. [y bOro BUKOPUMCTOBYBAJINCS TPMBUMIPHI Ta I BOBUMIPHI MapHi KopeaLiiHi



(dyHK1ii, a TaKOX MapameTpy, OTPUMAaHI Ha iXHill OCHOBI. Mixkda3Hy rpaHUII0 aHaJi3yBajy 32 JOIIOMOTOI0 podiao
aTOMHOI I'yCTHMHMU Ta aTOMHOI KOHILIEHTpallii 1J151 ABOKOMIIOHEHTHUX CUCTEM. Y BUNAAKY OAHOKOMIIOHEHTHUX
MmarepiaiB 6yJ10 06YMCIIEHO [IOBEPXHEBY €HEPTil0 Ta 3alIpOIIOHOBAHO METOJ], OOUNCIIEHHS KoedillieHTa
TEMIIEPATYPOIPOBIAHOCTI Ta TEIJIONPOBIAHOCTI. JOCIiIKeHHS TPOBOAUIINCE HA MaTepiaax, o IHUPOKO
BHUKOPHUCTOBYIOTHCSI B Cy4YaCHUX TEXHOJIOTISX, 30KpeMa, Minlb, ajllOMiHil, 30JI0TO Ta KpeMHil. Takox 6ysia

PO3IJISIHYTa [IBOKOMIIOHEHTHa KOMOiHallisl 3a3HaUY€HUX METaJiB Ta KPEMHIIO.

2. In this thesis, the structure and properties of the interfacial boundary in one-component and two-component
systems were analysed using the molecular dynamics (MD) method. The classical MD approach was used for
modelling with the LAMMPS package, while the interaction between atoms was set using potentials obtained by
the immersed atom method or a modified immersed atom method. The results obtained were analysed using both
existing and computer algorithms and programs developed by the authors. Using the results of modelling and their
analysis, the structure of thin layers in the area of the interfacial boundary of the studied materials was
investigated. For this purpose, three-dimensional and two-dimensional pairwise correlation functions were used,
as well as parameters obtained on their basis. The interfacial boundary was analysed using the atomic density and
atomic concentration profiles for two-component systems. In the case of one-component materials, the surface
energy was calculated and a method for calculating the thermal conductivity and thermal diffusivity was proposed.
The research was carried out on materials widely used in modern technologies, including copper, aluminium, gold
and silicon. A two-component combination of these metals and silicon was also considered.
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