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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. MexaHi3Mu BIUIMBY PO3MIpHOI 3aJ1€5KHOCT] [I0BEPXHEBOTO Ta JIiHIMHOIr0 HATArYy Ha POpMY Ta 3MOUIYBaHICTh

HAaHOKpaIlJIMHU

2. Mechanisms of influence of the size dependence of the surface and the linear tension on the shape and
wettability of a nanodroplet

Pedepar:

1. lucepralist NpUCBsiY€Ha BCTAHOBJIEHHIO Pi3MYHUX 3aKOHOMIPHOCTEH SIBUIL, SIKi BUHUKAIOTh Y Mixk(dasHill o6sacTi,
Ta IOSICHEHHIO MEXaHi3MiB IXHbOTO BIJIUBY Ha HAHOPO3MIpHY CUCTEMY B LIiJIOMY, Ta IOCJIiI)KEHHIO 3MOUyBaHHS
TBEPOI MiAKJIaAK1 HAHOPO3MiPHOIO KPAaIlJIMHOIO PilHU, 30KpeMa. BCcTaHOBIEHO 0COGIMBOCTI pO3MipHOI Ta
TEeMIIEpaTyPHOI 3aJIe>KHICTh IIOBEPXHEBOTO HATATy KPaIlJIMH i Oy/p0aIoK NuaiHApruYHOi Ta chepuyHoi popmu.
JocmniiKeHo BIVIMB PO3MipHOI 3a71€XKHOCTI TIOBEPXHEBOTO Ta JIIHIMHOIO HATAriB HAa POPMY IIOBEPXHi MaJloi
KpaIJIMHU Ta Ha ii piBHOB&KHUI KOHTAaKTHUN KyT 3MO4YyBaHHS. 3alIpOIIOHOBAHO €(PEKTUBHUI METO]], BUBHAUYEHHS
IapaMeTpiB OTEHIialy B3a€MOZIii MDK aTOMaMU Pi3HOTO COPTY (PiIKOi KpalIMHU Ta TBEPLOi MiAKIaAKN) HA OCHOBI

€KCIIEpPMMEHTAJIbHOI'O 3HaY€HHS KyTa 3MOYyBaHHS. BCTaHOB/IEHO 3aKOHOMIPHOCTI BIJIMBY 3BOPOTHOI aficopoLii Ha



(opmy Ta po3Mip HAaHOKpANIUH. [JOCHiIKEeHHS TPOBEIEH] 3 BUKOPUCTAHHIM METOMY MOJIEKYJISIPHOI IMHAMIKU Ta 3
IOTIOBHEHMMU MaTeMaTUYHUMU MOJEJISIMY, SIKi IPYHTYIOTbCSI HA (PEHOMEHOJIOTIYHUX YSIBJIEHHSIX B paMKax
KJIaCUYHOI TEPMOJMHaMIKHU i3 3aCTOCYBAaHHSM Teopii ogHOPinHUX PyHKLiN Eilnepa, TeH30pHOIrO YUCIEHHS Ta
BapialilHMX METOAiB MaTeMaTU4HOI (i3KKY, IK MAaTEMATUYHOrO anapary, AJ1s1 KOpEKTHOTO (pOPMyJIIOBaHHS Ta

BUPIIIEHHS [IOCTABJIEHUX 3a1a4.

2. The dissertation is devoted to an establishment of the physical laws of the phenomena arising out of the
interfacial region and an explanation of the mechanisms of their influence on the nanoscale system in general, and
the study of the wetting of a solid substrate by a nanoscale liquid droplet, in particular. The features of the size and
temperature dependence of the surface tension of cylindrical and spherical droplets and bubbles were established.
The influence of the size dependence of the surface and linear tension on a shape of the surface of a small droplet
and on its equilibrium contact wetting angle was investigated. An effective method for determining the parameters
of the interaction potential between different types of atoms (liquid droplet and solid substrate) based on the
experimental value of the contact angle was proposed. The patterns impact of a reverse adsorption on the shape
and the size of nanodroplets were established. The research carried out using the atomistic approach and
computer simulations by methods of classical molecular dynamics and mathematical models, which are based on
phenomenological representations in the classical thermodynamics using the theory of Euler's homogeneous
function, tensor calculus and variational methods of mathematical physics like a mathematical apparatus, for the
correct formulation and the achievement of the envisaged targets were presented in this dissertation.
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