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1. Inceprauiiina po60Ta NPUCBSIYEHA CIIPOOi AHAIITUYHO [TPOCTO BU3HAUYNTHU TEMIIEPATYPHY 3aJIEXKHICTh
IIOBEPXHEBOTO HATATY Ha MEXI «pifiHa — Map» 3a J0IIOMOTOI0 igxoAy i3oMop(]i3aMy 3 FPaTKOBUM Ia30M.
[ToBepxHEBUII HATAT € HANMO1/IBII SICKPABOIO BJIACTUBICTIO PIIMHY BHACJILOK IPOCTOPOBOi HEOQHOPITHOCTI MEXi
po3ziny ¢a3. TeopeTnyHMi1 ONUC TaKoi CUTYyaLlii € 3HaUHO CKJIAHIINM Iie I Yepe3 BilCyTHICTb IPOCTOPOBOI
cumertpii. [Tigxizn rio6anbHOro isoMmopdismy paniiie 6yB 3arporioHoBaHui KyliHCbKUM 17151 OIIUCY 06’'€MHUX
XapaKTepUCTUK (a3, 30Kpema, HUM OyJia BiiTBOpeHa 6iHOfasb y KoOOpAuHaTax (?, ?) [Jis IHUPOKOI MHOKUHU
PEUYOBHH, a TaKOXX MOJIEbHOro (JII0iny 3 MOTEeHLiaoM B3aeMoyii JleHHapaa-I>koHca. [lepeBipka BaligHOCTI i
B3araji MeX 3aCTOCYBaHHS IIepeTBOPEHb I7106aJIbHOTO i30MOP(]i3aMy 0 MOBEPXHEBOTO HATATY € OJHI€I0 i3 OCHOBHUX
3aja4 uiei po6oru. lg 3aa4a po3B’a3y€eThCs 3 BAKOPMCTAaHHSIM JIAHUX SIK IJ1S1 MOZIEJIbHUX TaK i 1711 pealbHUX
¢moizis. [IponoHyeTbCS BUKOPUCTOBYBATU TEPMIH «IJI00AJIbBHUX i30MOP()i3M», 006 MiAKPECIUTH BiAMIHHICTb Bif,
BiZJOMOTO KPUTUYHOTO i30MOP(izmy. OCHOBHOIO METOIO MiXOAY € BCTAHOBJIEHHS 3HAa4€Hb TEPMOIMHAMIYHNX

BEJINYMH Ha BCbOMY iHTepBaJjli TeMIlepaTyp CIiBiCHYBaHHS pifuHHO] i razononioHoi ¢pasy, ne icHye i noBepxHeBuit



HaTSAT HA MeXi piguHa-nap. Takox MOKHA BCTAHOBUTH Ty MHOXXUHY PEYOBHUH, [1JIS SIKUX [IEPETBOPEHHS OyIyTh MaTH
yHiBepCaJIbHUI XapaKTep, a OTKe i robanbHuil. B3arasi pesysipTaTy AJ1 NOBEPXHEBOTO HATSTY € YaCTO TaKOX
iHIMKaTOPOM aJleKBaTHOCTI PiBHSIHHS CTaHy, TOMY BJIaCHE aHaJli3 [10JI0>KEeHb [J1006a/IbHOT0 i3oMopdi3My Ha
IIPUKJIaJi IOBEPXHEBOT'O HATATY MOXKE HAOJIM3NUTHY HAC 1O HOBOTO PiBHSIHHS CTaHy. BimoMuil IpUHLMI BiflIOBiIHAX
craniB ([1BC) Ban nep Baanbca, BIOCKOHaNIEHUH y CBill 4ac ['yrreHreiiMoM, Bifiirpae BaXJIMBY POJib y (POPMYJIIOBAHHI
OCHOBHUX I10JIOKE€HD i30MOP(i3My 3 FPaTKOBUMU MOZeNsIMU. Lle Hacamnepes, eKCIIEPUMEHTAIbHUN 3aKOH
(«marbKe») NIPSIMOJIiHIMHOrO iaMeTPy Ta iCHYBaHHS 3€HO-€JIEMEHTA, JOTUYHO] 10 6iHOohai y KoopauHaTtax (?, ?)
IIPSIMOi, 10 BU3HAYa€ OJUHUYHUI (PAKTOP 06'€MHOI CTUCAUBOCTI. Jly’ke HAOYHO 1ii eMITipUYHi 3aKOHOMIPHOCTI
MIO€IHYIOTbCS Y BUTJIALI KOHLEIii TPUKYTHYUKA PiIMHHOTa30BOTO CTaHy, PO3IJsIHYTOro Anidenbbaymom. Monesnb
[3iHra Brepie 3Hax0UTh CBOIO KOPUCHICTb IIpY onucy $a3zoBoro nepexoy AJjs HAMarHiveHOCTi, TOYHUI PO3B’sI30K
OHcarepa y 4BOBUMIDHOMY BUIAAKY Ja€ B HAIOMY BUIIAJIKy [IPY ONUCI CUCTEMU «piiMHA - IIap» OTPUMATU
TeMIIEPATYPHY 3aJIeKHICTb KoeillieHTa IOBEPXHEBOTO HATATY B JBOBUMipHOMY ITPOCTOPi. B maHiit po6oTi crioyaTKy
HaBeJleHi MeTOY KiJIbKICHOT'O OIMCY [TOBEPXHEBOT'O HATATY Ta IIPobJeMU 3 UM I10B’s13aHi. OKpim
€KCIIEPMMEHTAJIbHUX MiXO0MiB HABOJUTbCS €BOJIIOLLiS YSIBJIEHDb PO [IPABUJIBHUIM ONUC KoeillieHTa TOBEPXHEBOTO
HATATy, SIKUI1 Mi3Hille, HiX NoAi6HuI 1OMYy TUCK, OTPMMAaB OINKUC Yepe3 MDKMOJIEKYJISIPHY B3aeMOI0. 3a icTOpUYHy
TOYKY BifJTiky 6epeTbcs minxiz Jlansaca Ta Teopis BaH aep Baasbca, a TOUKa po3rayiy>keHHs 3 MeTOIaMu
CbOTOZIeHHS 17151 Hawoi Teopii nexxuTts y nigxoni Kipkeyna-bada ta Tpinen6epra-lipanuira. Cyyacni Metonu 6arato
B YOMY IIOKJIaAI0ThCSl HA MALIMHHY IIOTY>KHICTh, TOOTO (PaKTUYHO 3BOJSITHCS 10 Pi3HOMAHITHMX HAOJIMKEHD 1714

41 CEJIbHOr0 00YMCIIeHHS KoedillieHTa IOBEPXHEBOro HATATY 3i CKJIaJHUX iHTerpabHUX Ta AudepeHLiaTbHUX
PiBHSIHb. MU XX OyZleMO BUKOPUCTOBYBATH i30MOpQi3M 3 rpaTKOBUM ra3oM. BifilloBinHO 3a7a4a roJsirae B TOMy, 106
BM3HAUUTY aHAJIITUYHUN BUPa3zlst KoeQillieHTa IOBEPXHEBOIO HATATY IPAaTKOBOIO a3y, Oro Kepydi napaMmeTpu

Ta 3acTocyBaTu nepetBopenHsd I'l njg Hux.

2. The dissertation work is devoted to an attempt to analytically determine the temperature dependence of the
surface tension at the "liquid - vapor” interface using the isomorphism approach with a lattice gas. Surface tension
is the most striking property of a liquid because of the spatial heterogeneity of the phase interface. The theoretical
description of such a situation is also much more complicated because of the lack of spatial symmetry. The global
isomorphism (GI) approach was previously proposed by Kulinsky to describe the volumetric characteristics of
phases; in particular, it reproduced the binodal in the coordinates (?, ?) for a wide set of substances, as well as a
model fluid with the Lennard-Jones interaction potential. Verification of the validity and, in general, the limits of
application of global isomorphism transformations to surface tension is one of the main tasks of this work. This
task is solved using data for both model and real fluids. It is proposed to use the term "global isomorphism” to
emphasize the difference from the known critical isomorphism. The main goal of the approach is to establish the
values of thermodynamic quantities over the entire temperature range of coexistence of the liquid and gaseous
phases, where there is also surface tension at the liquid-vapor interface. It is also possible to establish the set of
substances for which the transformations will be universal in nature, and therefore global. In general, the results
for surface tension are often also an indicator of the adequacy of the equation of state, so the analysis of the
provisions of global isomorphism on the example of surface tension can bring us closer to a new equation of state.
The well-known principle of corresponding states (PCS) of van der Waals, improved in his time by Guggenheim,
plays an important role in the formulation of the basic principles of isomorphism with lattice models. This is
primarily the experimental law of ("almost”) rectilinear diameter and the existence of a zeno-element, tangent to
the binodality in the coordinates (?, ?) line, which determines the unit factor of volumetric compressibility. These
empirical laws are very clearly combined in the form of the concept of the triangle of the liquid-gas state,
considered by Apfelbaum. The Ising model first finds its usefulness in describing the phase transition for
magnetization, the exact solution of Onsager in the two-dimensional case allows us to obtain the temperature
dependence of the surface tension coefficient for two-dimensional space in our case when describing the system
"liquid - vapor”. In this work, we first present methods for quantitatively describing surface tension and the
problems associated with it. In addition to experimental approaches, we present the evolution of ideas about the
correct description of the surface tension coefficient through intermolecular interactions, which was described



later than the similar to it parameter - the pressure. The historical starting point is taken as the Laplace approach
and the van der Waals theory, and the branching point with the present-day methods for our theory lies in the
Kirkwood-Buff and Trizenberg-Zwanzig approaches. Modern methods rely heavily on machine power, that is, they
actually reduce to various approximations for the numerical calculation of the surface tension coefficient from
complex integral and differential equations. We will use isomorphism with a lattice gas. Accordingly, the task is to
determine the analytical expression for the surface tension coefficient of a lattice gas, itscontrol parameters, and
apply the GI transformations for them.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHaMeHTasbHI HAyKOBI HOCIIIPKEHHS 3 HAGLIbII
BaXKJIMBYX MPOGJIEM PO3BUTKY HayKOBO-TEXHIYHOTI0, COLiaJIbHO-€KOHOMIYHOT0, CyCIIiJIbHO-TIOJIITUYHOTO,
JIIOACBHKOTO MOTEHLiany 1J1s 3a6e3Me4yeHHs KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAaJIoro PO3BUTKY

CYCIIiJIbCTBA i Aep>kaBy

CrpareriyHuil NpiOpUTETHUH HANIPSIM iHHOBALiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH

BMPOOHUILITBA MaTepiasliB, ix 0Opo06JIeHHs i 3'eJHaHHS, CTBOPEHHS iHIYCTpii HAHOMATEPiaJliB Ta HAHOTEXHOJIOTIN
ITizcyMKH BOCTiZ>KEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS
Iy6sikaii:
e Maslechko A. Surface tension of the liquid-vapor interface of the Lennard-Jones fluids from the Ising model /
V. L. Kulinskii, A. Maslechko // Journal of Physical Chemistry C. - 2016. - Vol. 120, iss. 16. - P. 8790-8803.

¢ Maslechko A. Surface tension of molecular liquids: Lattice gas approach / A. Maslechko, K. Glavatskiy, V. L.
Kulinskii // Journal of Molecular Liquids. - 2017. - Vol. 235. - P. 119-125.

HaykoBa (HayKOBO-T€XHiYHa) MPOAYKILiSL: MeTOxM, TEOPii, rinoresn
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnipoBaz>keHHS pe3yJIbTaTiB AHCEPTalii: BipoBa/keHHs He MIaHyEThCs

3B'AI30K 3 HAYKOBHMH TeMaMH: 0120U104105 0122U000687

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kysnincbkuit Bonogumup JleoHinosud

2. Volodymyr Kulinskyi

KBasigikamis: 1. ¢.-m. ., npodecop, 01.04.14

InenTudikarop ORCID ID: He 3acrocosyerncs

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: OfeChbKuil HaljiOHAIBbHUI yHiBepCUTeET imMeHi 1. 1. MeyHukoBa
Kopg 3a €IPIIOY: 02071091

Micue3HaxoaKeHHS: ByJI. [IBOpsiHCBKa, 6Y7. 2, Oneca, 65082, Ykpaina

dopma BiracHOCTI: JlepxasHa



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. I'aBpromeHKo JIMUTPO AHATOJINOBAY

2. Dmytro Gavryushenko

KBasigikanis: . ¢.-m. 1., npodecop, 01.04.14
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBchKuil HaujoHaIbHMIT yHiBEpCHUTET iMeHi Tapaca

[lleByeHka

Kog 3a €IPIIOY: 02070944

Micue3HaxoO KeHHS: By. Bonogumupcebka, 6ya. 60, Kuis, 01033, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

Inentudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I10-6aThKOBI:

1. Ymkay, Muxaino BikropoBud

2. Mykhailo Ushkats

KBasigikanis: . d.-m. ., npodecop, 01.04.02
InenTudgikarop ORCID ID: 0000-0002-0174-1594
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: HaujoHanbHuil yHiBEpCUTET KOpPabiebyyBaHHs iMeHi
anmipana Makaposa

Kopg 3a €IPIIOY: 02066753

Micue3Haxoa KeHHS: npocrekt [epois Ykpainu, 6y, 9, MukosaiB, Mukosaiscbkuii p-H., 54007, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aThKOBI:



1. Yepuenko Onekcangp CepriiioBuy
2. Chernenko Oleksandr S.

KBasidikanis: . ¢.-m. 1., mou., 01.04.14

InenTudikarop ORCID ID: He 3acrocosyetses

JoparkoBa indopmamnist:

IloBHe HaﬁMeHYBaHHﬂ IOPUIUYHOL 0CO0H: OjiechKuil HallioHabHUI yHiBEpCUTET iMeHi 1. I. MeyHuKoBa
Kopg 3a €IPIIOY: 02071091

Micue3HaxoaKeHHS: ByJI. [IBOpsiHCEKA, 6Y7. 2, Oneca, 65082, Ykpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I1o-6aTbKOBI:

1. Touynbcekuit Bonogumup SAxoBruy

2. Hotsulskyi Volodymyr Ya.

KBasigikanis: 1. ¢.-m. ., npodecop, 01.04.14

InenTudikarop ORCID ID: He 3acrocosyerscs

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOHM: OpechKuil Hal[iOHaIbHMI yHiBepeuTeT imeHi 1. I. Meynukosa
Kopg 3a €IPIIOY: 02071091

Micue3Haxoa>KeHHS: By J[BopaHchbKa, 6y1. 2, Ozeca, 65082, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI Masnomysx Mukozna I1eTpoBuy
rOJIOBH pagu

BnacHe IlpizBuie Im's [10-6aTbKOBI Masnomysx Mukona IleTpoBuy
rOJIOBYIOYOTO Ha 3acigaHHi

BigmoBizasibHHU 32 MiATOTOBKY Jlykamyk CaitsiaHa BopucisHa

00JIIKOBHX JJOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




