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XapaKTepPUCTUK a3z, 30KpeMa, HUM OyJia BifTBOpeHa 6iHOJab Y KOOPAMHATAX (?, ?) 1J1s1 IMPOKOi MHOKUHU

PEYOBUH, a TAKOX MoAesbHOro (uioiny 3 noteHuiasom B3aemonii JlenHapga-J>xkoHca. [TepeBipka BaifgHOCTI i

B3arajli MEX 3aCTOCYBaHHS [1€PETBOPEHD I7106a7IbHOT0 i30MOPGi3My [0 IOBEPXHEBOTO HATATY € OJIHI€I0 i3 OCHOBHUX
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¢dmoinis. [IponoHyeTHCS BUKOPUCTOBYBATH TEPMIH «IJ106aybHUX i30MOpdiZmM», 06 MiAKPeCcaAnTy BiAMIHHICTB Bif,
BiZJOMOT0 KpUTHUYHOTO i30MOp(izmy. OCHOBHOIO METOIO MiZIXOy € BCTAHOBJIEHHS 3HaU€Hb TEPMOINHAMIYHNX
BEJINYMH Ha BCbOMY iHTepBajli TeMIlepaTyp CIiBiCHYBaHHS piguHHO] i razonoaioHoi ¢pasy, e icHye i noBepxHeBuit
HaTST HAa MeXi piguHa-nap. TakoxX MOKHA BCTAHOBUTH Ty MHOXXUHY PEYOBHUH, [1J15 SIKUX [IEPETBOPEHHS OyIyTh MaTH
YHiBepCaJIbHUI XapaKTep, a OTKe i robanbHuil. B3arasi pesysipTaTu AJ1s NOBEPXHEBOTO HATSTY € YaCTO TaKOX
iHIMKaTOPOM aJleKBaTHOCTI PiBHSIHHS CTaHy, TOMY BJjlaCHE aHali3 [10JI03KeHb [J100aIbHOro i3oMopdizMy Ha
IIPUKJIaJi IOBEPXHEBOT'O HATATY MOXKE HAOIM3WUTHU HAC 1O HOBOTO PiBHSIHHS CTaHy. BimoMuil IpuHLMI BiflIOBIIHAX
craHiB ([IBC) Ban nep Baasnbca, BIOCKOHaNIEHUH y CBiil 4ac ['yrreHreiMoMm, Bilirpae BasKJIMBY POJib Y GOPMYJIIOBAHHI
OCHOBHUX I10JIOKEHb i30MOpdi3My 3 rpaTKOBUMU MofessiMU. Lle HacamIiepen eKcliepruMeHTaIbHUI 3aKOH
(«maibke») NpSIMOJIiHIMHOrO AiaMeTPy Ta iCHYBaHHSI 3€HO-€JIeMEHTa, JOTUYHO] 10 6iHojami y KoopauHaTtax (?, ?)
IIPsIMOI, 110 BU3HA4Ya€e OJUHUYHUI (PaKTOp 06'€MHOI CTUCIMBOCTI. [ly’Ke HAOUHO 11i eMIIpUYHi 3aKOHOMIPHOCTI
MIO€JIHYIOTbCS Y BUTJISALI KOHLEMNLii TPUKYTHUKA PiAMHHOTra30BOTO CTaHY, PO3IJsiHYTOro Anidenpbaymom. Monesnb
[3iHra Brepie 3Hax0AUTh CBOIO KOPUCHICTb TP onucy ¢a3oBoro nepexoy AJjst HAMarHiveHOCTi, TOYHUI PO3B’sI30K
Oncarepa y 4BOBUMIDHOMY BUIQKY A€ B HAIIOMY BUIIAJIKy [IPY ONUCI CUCTEMU «piiuHA - Iap» OTPUMATU
TEeMIIEPATYPHY 3aJIEXXHICTh KoedillieHTa IOBEPXHEBOIO HATATy B IBOBUMIPHOMY IIPOCTOPI. B maHill po6oTi crnoyaTky
HaBe[leHi MeTOY KiJIbKICHOTO OIKCY [TOBEPXHEBOTO HATATY Ta IPO6JIeMU 3 LM I10B’13aHi. OKpiM
€KCIIEPMMEHTAJIbHUX MiTXO0iB HABOJUTbCS €BOJIIOLLiS YsIBJIEHDb PO [IPAaBUJIbHUI onuc KoedillieHTa TOBEpXHEBOTO
HATATY, SIKUH Mi3Hille, HDK NOAIOHMI 1OMY TUCK, OTPUMAaB OIKC Yepe3 MiKMOJIEKYJISIPHY B3a€MOJi10. 3a iCTOPUYHY
TOUKY BiJJTliky 6epeTbcs miaxif Jlannaca ta Teopist BaH aep Baasnbca, a TouKa po3rasykKeHHs 3 METOJaMu
CbOTOZleHHs 17151 Hawoi Teopii nexxuTts y nipxoni Kipkeyna-bada ta Tpinen6epra-liBanuira. Cyyachi Metonu 6arato
B YOMY IIOKJIaIAl0ThCs1 HA MALIMHHY IIOTY>KHICTb, TOOTO (PaKTUYHO 3BOJSTHCS 10 Pi3HOMAHITHMX HaOJIMXEHb 1715
YMCEJIbHOTO O0UMCIIEHHS Koe(illieHTa IOBEPXHEBOTrO HATATY 3i CKJIIAIHUX iHTErpalbHUX Ta Au(pepeHLiaTbHIX
piBHSIHb. M1 XX 6yZeMO BUKOPUCTOBYBATH i30MOPQi3M 3 rpaTKOBUM ra3oM. BifilloBinIHO 3a7a4a nossirae B TOMy, 106
BU3HAUUTY aHAJITUYHUN BUPa3zIs KoedillieHTa IOBEPXHEBOIO HATAY IPAaTKOBOIO ra3y, HOro Kepydi apameTpu

Ta 3aCTOCYBaTU repeTBopeHHs 'l 1y 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.
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