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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. TloBeniHKa KOPEJSILIMHNAX Ta TEPMOAUHAMIYHUX (QPYHKLiNA HECKIHUEHHUX CTATUCTUYHUX CUCTEM.

2. Behavior of correlational and thermodynamic functions of continuous statistical systems.

Pedepar:

1. IucepTalis npucBsYeHa JOCII)KEHHIO HECKIHUEHHUX CUCTEM KJIACUYHOI CTaTUCTUYHOI MEXaHIKA MeTOlaMuU
HECKiHY€HHOBMMIPHOTIO [IyaCCOHIBCbKOIO aHaJi3y. B paMKax JaHOrO METOAY JOBELEHO TEOPEMY IIPO
€KCIIOHEHIlia/IbHE NIPEeACTaBIEHH JesKUX iHTerpais 3a Mipolo Jlebera-IlyaccoHa, Ha OCHOBI SIKOi OTPUMaHO
[IPECTaBJIEHHS BEJIMKOI CTATUCTUYHOI CYMU Ta TUCKY. 3alIPOIIOHOBAHO HOBE BUBENEHHS PiBHAHBL KipKByIa-
Banmbulypra Ta aHmoxKa piBHsHb BBIKI m1s kopensauiitnux ¢yHkuii. [To6ynosano poskias Maiiepa MeTOI0oM
Bpinxeca-®epnepbyia 17151 HEIHTErPOBHUX MOTEHIIialiB B3aEMOZIi Ta OBEIEHO 301KHICTh 1aHOrO PO3KJIALY.
OTpumaHo HOBY (GOpMy 3aruCy po3kaafiB Malepa 15 TepMOJAUHAMIYHUX [TOTEHI}iasliB HECKIHUYEHHUX CUCTEM. B
pPaMKax MojieJli KOMipKoBOro ra3dy c)opMyJibOBaHO Ta JOBEIEHO TEOpEeMY PO iCHYBaHHS TEPMOIUHAMIYHO]
rpaHuLi 11 BiZIbHOI €Heprii MOJesIbHOI CUCTEMH, a TAKOXK JOCJIiTIKEHO BJIACTUBICTD BiJIbHOI €Hepril IK MOHOTOHHOI,
HEeIepEPBHOi, BrTHYTOI (PYHKIIii BiT TMTOMOrO 06'eMy V. BCcTaHOBIIE€HO, 110 AJ1s1 IOBIIBHUX NONATHUX 3HAYEHb
06epHEHOI TEMIIEPATypU Ta MUTOMOrO 06'eMy alTPOKCMMOBAHA BiJIbHA €HEPTisl KOMIPKOBOTO rasy 6yze npsmyBaTu

IIO BiNIbHOI €Heprii HECKIHYEHHOI CUCTEMY, SIKIO TapaMETP allpOKCUMallil CIIPSIMyBaTU 1O HYJIS.



2. The thesis is dedicated to the investigation of infinite systems of the classical statistical mechanics in the
framework of infinite dimensional Poisson analysis. In the second chapter of the thesis some significant formulas
and theorems of the statistical mechanics were proved in the framework of infinite dimensional Poisson analysis.
Using this method the theorem of exponential representation of some integrals with respect to the Lebesgue-
Poisson measure has been proved. It gives the possibility to represent the large partition function in the
exponential form and write down the pressure of the infinite system. The new approaches of derivation of
Kirkwood-Salzburg equations and Boholyubov chain of equations for correlational functions have been suggested.
The third chapter of the thesis is dedicated to the construction and investigation of the new expansions for
thermodynamic functions (the Mayer expansion). The Bridges-Federbush method of the Mayer expansion for
nonintegrable potentials was constructed and the convergences of these expansions were proved. A new form of
the Mayer expansion for thermodynamic potentials of infinite systems is presented. In the fourth chapter in the
framework of the cell gas model we have formulated and proved the theorem that free energy is an approximation
of the correspondent value of continuous system; characteristics of the free energy have been investigated as the
monotonous, infinite, convex function from the specific volume v. It is established that approximated free energy
will converge to the free energy of the continuous system if the parameter of approximation a>0 for any values of
an inverse temperature and volume per particle.
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