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We develop a rigorous formalism for the description of the kinetic evolution
of infinitely many hard spheres. On the basis of the kinetic cluster expansions
of cumulants of groups of operators of finitely many hard spheres which are
the generating operators of a nonperturbative solution of the Cauchy problem
of the BBGKY hierarchy the nonlinear kinetic Enskog equation is derived. We
also consider the Markovian approximation of the collision integral of the gen-
eralized Enskog equation and discuss its link with the collision integral of the
Enskog-type kinetic equations.

Moreover, the generalized Fokker — Planck kinetic equation for the trace
particle, interacting as hard spheres with infinite particle surrounding, is con-
structed. Using the developed method of kinetic cluster expansions of the cu-
mulants of groups of the operators of finitely many hard spheres, we establish
an equivalence of the description of the evolution of states by the generalized
Fokker - Planck kinetic equation and constructed marginal functionals of its
solution and by the Cauchy problem of the BBGKY hierarchy of hard spheres.
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