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Lectures  Consultations 30 
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Course annotation 

Introduction. Relations between the theory and experiment. Physical models and numerical 

experiment. Outline of modeling. Variety of models.  

Deterministic and stochastic dynamics. One-step, diffusive and deterministic processes. 

Molecular dynamics. Verlet algorithm. Canonical and microcanonical ensembles. Markov 

processes. Chapmen-Kolmogorov equation. Master equation. Langevin and Fokker-Planck 

equations. Brownian dynamics. Monte Carlo method. Metropolis algorithm.  

Disordered systems. Concept of fractals. Fractal structure. Fractal kinetics. Fractal time. 

Percolation and Brownian particle motion in fractal. Dynamic disorder. Cellular automata.  

Ill-posed problems. Basics of solution regularization. Tichonov regularization.  

Heuristic methods of model optimization. Simulated annealing. Artificial neural networks. 

Genetic algorithms. Self-organized criticality model. Extremal optimization algorithm.Particle 

swarm optimization method.  
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