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	Objective and general description
	  The aim of the course is to demonstrate the applicability of the method of mathematical modeling to solve the problems related to functioning of various biological systems. During the course the basic principles of mathematical modeling and rules of constructing and solving various types of models will be presented. Theoretically - in lectures and practically - through the presentation of specialized software at exercises, students will get knowledge on the possibilities of using modeling and mathematical programming in biotechnology, physiology, parasitology, ecology and agriculture.  



	Full description
	Lectures

1. Introduction to mathematical modeling - the rules of model construction

2. Types of mathematical models: mechanistic, empirical, deterministic, stochastic, linear, non-linear, static, dynamic, multi-criteria, optimization, simulation.

3. Solving models by means of mathematical programming - linear, quadratic, dynamic, hierarchical Markov processes.

4. Simulation methods.

5. Artificial neural networks.

6. The examples of using mathematical models in practice, including issues related to biotechnology, physiology, parasitology, ecology, agriculture.

Exercises

1. Multifactorial models of biological systems - computer platform NetLogo.

2. Basics of linear, quadratic and dynamic programming with the extension of hierarchical Markov processes - application of standard software (Solver, Optimization Toolbox MATLAB, MLHMP).

3. Simulation methods - examples based on standard software

(Simulink / MATLAB, SimFlock).

4. Ecological models "predator - prey" - dynamics of population, determination of optimal strategy for management of wild animals, construction of dynamic models using Stella software, application of artificial neural networks.

5. Examples of optimization problems in agriculture, application of modeling and mathematical programming in supporting decisions on optimal structure of farm production, ration formulation, cattle and pig herd management, bull fattening.



	Assessment method
	completion of the computational task

completion of the project

written exam

failed <55%

fair 55-60%

plus fair 61-70%

good 71-80%

plus good 81-90 4.5%

very good 5> 90%
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