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ABSTRACT

Currently, there is a rapid growth in performance of parallel computing systems, which expected to
18

reach a performance of the order EXAFLOPS (~10 floating point operations per second). This is
the potential to use the advanced mathematical models and algorithms for the solution of the wide
range of important applied problems.

In this direction the impressive progress of the kinetic methods, based on the more advanced
mathematical models of physical processes, for the continue media dynamics as gas and hydro
dynamics, magneto gas dynamics and other is achieved. And the development of effective parallel
algorithms for modern high performance parallel computing systems, based on this approach is
actual.

In the report the generalization of kinetic and kinetic consistent models and algorithm for the high
performance parallel computing systems will be reviewed. The detailed analysis of the algorithms for
the important applications as gas dynamics processes, filtration processes in the porous media,
magneto hydrodynamics as distributed energy transport systems, problem of plasma physics and
astrophysics. The results of solution of large scale 3D problems on the 10 billions numerical domain
will be presented and discussed.
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