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1. Introduction to the main equations of mathematical physics used in the
mathematical modeling of boundary-valued and time dependent problems.
-Diffusion-convection equation

2. Models of flows. Thin tube structures and multistructures. Asymptotic analysis.
Reynolds’s equations on the graph. Method of partial asymptotic
decomposition of the domain for flows in a tube structure with rigid walls.

3. Modeling of composite materials and meta-materials. Homogenization
technique in mechanics of solids: passage from microscopic scale to the
macroscopic scale.
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Introduction to the main equations of
mathematical physics

- Diffusion-convection equation

- Viscous flows equations (Navier-
Stokes equations, Stokes
equations, non-newtonian flows)

- Elasticity equations, visco-
elasticity equations

- Dirichlet’s, Neumann’s, Robin’s
and periodic boundary conditions;
number of initial conditions;
periodic in time problems

- Derivation from physic laws
(ideas) and notion of mathematical
analysis (variational formulation,
existence, uniqueness and stability
of the solution, i.e. well-
possedness).

- Numerical methods: finite
elements, difference schemes.

Practical use of the main
equations of mathematical
physics in modeling boundary-
valued and time dependent
problems.
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- Thin tube structures and multi-
structures. Asymptotic analysis.

- Reynolds’s equations on the

Practical use of the main
equations of mathematical
physics in modeling boundary-
valued and time dependent

[3], [8]




graph. Method of partial problems.
asymptotic decomposition of the
domain for flows in a tube
structure with rigid walls.

Modeling of composite materials and meta-

materials.

- Homogenization technique in Practical use of the main |[1],[2] [3], [4-
mechanics of solids: passage from | equations of mathematical 5], [8]
microscopic scale to the physics in modeling boundary-
macroscopic scale. valued and time dependent

problems.
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