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The paper shows that for the systems where intermolecular interaction can be described by 
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 power functions, the equation of state can be obtained without using the methods of molecular statistical theory. Differential relation

[image: image2.wmf]TV

EP

TP

VT

¶¶

æöæö

=×-

ç÷ç÷

¶¶

èøèø

, 

which is the consequence of the laws of thermodynamics, is suffice to use together with the virial theorem in order to obtain an additional relation between pressure P and interior energy E. Hence, the problem is reduced to the solution of a partial differential equation for the function of state parameters (density and temperature) which determines the pressure.
Two types of systems have been considered: the first type, systems with intermolecular potential of soft repulsion and the second type, Lennard-Jones systems. Although real systems of the first type do not exist, theoretical studies of this simple case has allowed us to develop new methods for the solution of the problem under consideration. The equation of state obtained for the systems with soft repulsion has shown consistency of the calculated data with the results of the numerical experiment for similar systems.
In order to derive the equation of state for Lennard-Jones fluids, an additional relation which links composite functions of attractive and repulsive forces is required. This relation was obtained by reference to the repulsion and attraction specifics of Lennard-Jones potential, together with the requirement for negligible values of thermodynamic magnitudes fluctuations. In order to solve the differential partial equation, the boundary condition was specified in the form of a line on the thermodynamic states plane, where
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. The established equation of state provides exact accuracy of the data calculated, both in a single-phase area, and on saturation lines. The mean error is 3 % in comparison with the data of numerical experiment. 
Thus, the method developed can be used for deriving the equation of state not only for model systems, but for real systems as well.
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