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Pedepar:

1. lucepraniiina po6oTa nmpucBsYeHa IOoCaiIyKeHHIO piBHOBAru pigyHa-napa ¢Gioifnis i3 MiXK4aCcTUHKOBOIO
B3a€MO/Ii€10 MPUTATHEHHS I0KaBiBCbKOI'O TUITy +XXOPCTKe s1Apo, T.3. HCAYF (Ta iioro y3arajabHeHb) y pO3MipHOCTSIX 2
Ta 3 HAOCHOBI Nifgxoay T.3. ['1o6anpHOrO I30Mopdizmy. OCTaHHi TPYHTYETbCS HA IPUIYLIEHH] IIPO
B32€MOOIHO3HAYHY BifITIOBIIHICTh MJK CTaHaMU I'paTKOBOTO razy(AUCKpeTHa MOJeJlb, I1I0 TOYHO i30MOpdHa 10
MogeJi I3iHra) Ta mosiekyssipHoro ¢gutoiny. Taka BiANoBigHICTb, IPU YMOBI BUKOHHHSI 3aKOHY IIPSIMOJIiHIHOTO
IiameTpa, Moxe 0yTu popmasizoBaHa y BUTJISAI OGHONIAPAaMETPUYHOTO TPOEKTUBHOTO IEPETBOPEHHS Y IO MHI
rycTuHa-temieparypa. Mu nommupioemo Ha HCAYF neit ninxin, siknit paHime 6yJ10 3aCTOCOBAHO 110 GIIIOITHUX
CHCTEM 3 JIEHHapA-[[)KOHCIBCbKUM TUIIOM B3aeMo[ii. 30KpeMa, y nonepeHix podorax 6yjo0 0KazaHo, 110
rapaMeTp IIPOEKTUBHOIO NIEPETBOPEHHS MOXKE OYTH 3HAWEHUH, CIUPAIOYMCh Ha OGHOPIIHICTb IPUTSTYBaJIbHOI
YaCTUHU NOTEHIiany, Ta 3HAlAEHO, o y BunanaKky 32?2 =1/21? =1/3 y 2?. ®akTu4HO, CTasie 3Ha4€HHS [[bOTO

napameTpy Jajo 3MOTy PO3MUPUTH IPUHLMUI BiATIOBIIHMX CTaHiB Ta BCTAHOBUTH LMIMPUINHI KJIAC TEPMOIUHAMIYHOI



NOJiOHOCTI, HDXK TOW, 110 BCTAHOBJIIOE PiBHSIHHS BaH-Iep-Baanbca. TakoxX Lie Jano 3MOry nepeiodadynTi 6e3po3MipHi
3HA4YEHHS KPUTUYHOI TEMIIEPATYPU, TYCTUHHU Ta TUCKY JIJIS1 CUCTEM i3 BKA3aHUM TUIIOM B3aeMopii. OKpiM LIbOTo,
OyJ11 OTMCaHi TeMIIepaTypHi 3aJ1e)KHOCT] KoeillieHTy I0BEpXHEBOT0 HATATY, CIIMPAIOUNUCh HA MOXKJIUBICTh
BCTAHOBUTH BiATIOBiTHICTh MiX (JIIOIIOM Ta IUCKPETHOIO MOJEJLIIO. [1ies y3arajbHeHHs IPUHLMITY BilNOBiGHUX
CTaHiB, asie 63 06roBOPEHHS 3B'I3Ky 3 MOJIEJIII0 TPATKOBOTrO rasy, paHiue Bucysanach Qininmnosum ta 6yna
po3BUHYyTa y poboTax Anidesnbbayma Ta BopobitoBa Ha OCHOBI KOHIEMNIil TPUKYTHUKA PiJMHHO-TA30BUX CTaHiB. [Ipu
BiITIIOBiHOMY HOPMYBaHHI 6iHOaJIbHI AaHi 1J1s1 IMPOKOro HAbOPy PeajlbHUX Ta MOJIEJIbHUX CUCTEM MOXKHA
BIIMCATH y €AVHUI TPUKYTHUK. [I[pMHIMIIOBA BiIMIHHICTb y MiX0/Aax MoJirae y Bubopi 6a30BOro €J1I€eMeHTYy i
BiZJTOBiHUX ONVHUIb HOPMYBaHH4. KOHIIEMNig pifHHOra30BOro TPUKYTHUKA Y SIKOCTi HOPMYBaJIbLHUX MHOKHUKIB
L7151 TeMIlepaTypy Ta 'yCTHHU 00Mpae TeMIIEpaTypy i I'yCTUHY TOUKM Boiiyis Ta 6a3yeThcs Ha Tinoresi, 110 3eHo
JIiHisI MOXKE PO3IJISIAATUCH SIK JOTHUYHA JI0 IPOJOBXKEHHS PifiKOi rijIku 6iHOjasi 3a NOTpPiHY TOYKy npu ? o 0.
IlonpaBna, y HeaBHIX podOTaxX IO MOZEJIOBAHHIO 2? CUCTEM aBTOPY KOHLEMLIii BKa3yBaJsH, IO L JIiHisg He €
IOTUYHOIO 1o 6iHopasi. Ha movatky pucepTalii po3risiHyTo 3arasbHi inei [106anbpHOro isomopdizmy Ta nokazaHo
OCHOBHIi CIIiBBiJHOIIEHHS Mi>K TEPMOAUHAMIYHUMU QYHKLisIMU QJIII0ify Ta PaTKOBOTO rasy. Jlaji 3ariporioHOBaHO
HaOJIMKEHHS 117151 IPSIMOI KOPEeJISILiNHOI (PYHKIII Ta OTPUMAHO PiBHSHHY, 1O Ja€ MOXJIMBICTb BU3HAUUTH MTapaMeTp
IIPOEKTVBHOIO IIEPETBOPEHHS B PaMKax LIbOTro HabKkeHHs. [TokazaHo, 1o xo4a JaHe PiBHSIHHS He MOXe OyTH
PO3B’s13aHe aHAJIITUYHO HOro, MO>KHA CIIPOCTUTH BUKOPUCTABIIN HAOIWKEHHs BaH-1iep-Baasnbca 115 npyroro
BipiasibHOrO Koe(illieHTy. Y IbOMY 3K PO3ZiJli PO3IJISIHyTO KBAHTOBI [IOIIPABKU [0 BEJIMYMH, 110 BUBHAYAIOTh
6iHomanp Puoiny B pamkax migxomny riobanpHOro isomopdizmy. BusHaueHo, 10 10gaBaHHS CJ1aGKOTO IIPUTSIKIHHS
MDX 9aCTMHKaMMU, 3yMOBJIEHE KBAHTOBOIO CTaTUCTUKOIO bo3e-AlHITaliHa, IPU3BOAUTD 10 36i/bLI€HHS CUMETPii
6iHopai, K i ciipye 3 ¢piznyHUX MipKyBaHb. JifiCHO, IIpY PO3IJIL/li CYTO KBAHTOBUX CUCTEM 3aMiHa "YaCTHUHKa-
Iipka"He Mae BIUIMBATU Ha BJIACTMBOCTI CUCTEMMU, 30KpeMa e paKkT HaliKpalle iiocTpye 6iHo1anb TpaTKOBOTO

rasy, 10 € CUMETPHUYHOIO BiTHOCHO MpsMOi ? = 1/2.

2. The dissertation is devoted to the investigation of the equilibrium of a fluid-vapor system with interparticle
interaction of Yukawa-type plus Hard core, i.e., HCAYF (and its generalizations) in dimensions 2 and 3, based on
the approach of the Global Isomorphism. The latter is grounded on the assumption of a one-to-one
correspondence between the states of the lattice gas (a discrete model precisely isomorphic to the Ising model)
and a molecular fluid. Such correspondence, under the condition of the law of linear diameter, can be formalized
as a one-parameter projective transformation in the density-temperature plane. We extend this approach to
HCAYF, which was previously applied to fluid systems with Lennard-Jones-type interactions. In particular,
previous works have demonstrated that the parameter of the projective transformation can be found based on the
homogeneity of the attractive part of the potential, and it was found that in the case of 3?,?2=1/2,and ? =1/3 in
2?. In fact, a constant value of this parameter allowed us to broaden the principle of corresponding states and
establish a wider class of thermodynamic similarity than that described by the van der Waals equation. This also
enabled the prediction of dimensionless values of critical temperature, density, and pressure for systems with the
specified interaction type. Furthermore, temperature dependencies of the surface tension coefficient were
described based on the possibility to establish a correspondence between the fluid and the discrete model. The
idea of generalizing the principle of corresponding states, without discussing its connection to the lattice gas
model, was previously proposed by Philippov and further developed in the works of Apfelbaum and Vorobyov,
based on the concept of the liquid-gas state triangle. When appropriately normalized, the binodal data for a wide
range of real and model systems can be fitted into a single triangle. The fundamental difference between these
approaches lies in the choice of the reference element and the corresponding normalization units. The concept of
the liquid-gas state triangle suggests that the values of temperature and density for the Boyle point as
characteristic scales. It is based on the hypothesis that the Zeno line can be considered as a tangent to the
extension of the liquid branch of the binodal beyond the triple point as T approaches 0. However, recent studies in
the modeling of 2D systems have indicated that this line is not tangent to the binodal. First, the dissertation
examines the general ideas of Global Isomorphism and shows the main relations between the thermodynamic
functions of the fluid and the lattice gas. Next, an approximation of the mean-field type for the direct correlation



function and an equation for the parameter of the projective transformation is proposed. It is shown that although
this equation cannot be solved analytically, it can be simplified using the van der Waals approximation for the
second virial coefficient. In the same section, quantum corrections to the quantities defining the binodal fluid
within the framework of the global isomorphism approach are considered. It was determined that the addition of a
weak attraction between particles caused by Bose-Einstein quantum statistics leads to an increase in binodal
symmetries, as follows from physical considerations. Indeed, when considering purely quantum systems, the
"particle-hole” replacement should not affect the properties of the system, in particular, this fact is best illustrated
by the lattice gas binodal, which is symmetric with respect to the line ? =1/2.
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