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Abstract (300 word limit)
Statement of the Problem: It is well known that classical mechanics in any formulations contradicts the thermodynamic behavior of many-particle systems. The use of probabilistic hypotheses without real mechanisms of stochastization does not solve the contradictions. Therefore, the problem of non-contradictory microscopic foundation of both thermodynamics and kinetics remains unsolved. From this point of view, statistical mechanics is an ill posed theory. In addition to internal contradictions, there are several difficult fundamental problems in this theory such as (i) the equivalence criteria for the statistical ensembles are not known, (ii) there are no exact methods or estimation of a priori errors in approximate methods for calculating partition functions, (iii) the problem of closure of equations for partial distribution functions leads to use uncontrolled additional probabilistic hypotheses such as weakening correlations principle. The purpose of this study is to develop a method for probability-free describing the evolution of many-particle systems with account relativistic effects. In our papers, a new description of the evolution of a system of particles with retarded interactions is proposed. The qualitative properties of the solutions of this relativistic equation with respect to the microscopic density are investigated. It is proved that the solutions are possess the property of irreversibility in time. Therefore, there is no need to use any kind of probabilistic concepts in the microscopic foundation of classical thermodynamics. The further purpose of our research is to construct a microscopic kinetic theory of many-particle systems, including the processes of thermodynamic equilibration at different scales, the calculation of thermodynamic and kinetic properties. The work is supported by Russian Ministry of Education & Science within the state order (Grant No. 3.3572.2017).
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