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The aim of the course is to familiarise students with the principles of building of mathematical description of physical phenomena and processes in nature as well as with
analytical and numerical studies of obtained mathematical methods

Wymagania wstepne

Foundations of physics |-V, mathematical analysis and linear algebra.

Zakres tematyczny

1. Introduction to modeling of physical processes: types of models, stages of models building, methods of their verification
2. . General ideas of dimensional theory: dimensional and dimensionless quantities, fundamental and derived units of measurement, dimensional formulas, functional

relations between physical quantities

3. Examples of dimensional theory applications in mechanics and fluid physics

4. Physical laws and constitutive relations: fundamental laws, constitutive relations, equations, of transport of physical quantities and balance equations: mass, heat,

momentum, energy, examples of applications

5. Basic concepts of continuous modeling using differential equations: state, state space, evolution equations

6. Basic methods of analysis of continuous models expressed with the help of differential equations: linearization, expansions in basis functions, WKB approximation

7. Stability and robustness of the model (resistance of solutions to parameters perturbations)

8. Examples of modeling the dynamics of a rigid body and a system of rigid bodies

9. Examples of different compartment models of epidemic spreading SIR, SIR, Sl, SIS, SIRS, SEI, SEIR, versions without demographics and with demographics

10. Variational modeling: examples of variation principles, variation approximations, elements of variation calculus, problems with constraints, variation limitations,

variation accuracy

11. Examples of advanced models: polymer dynamics and vibrating strings, surface waves on water.

Metody ksztatcenia

Traditional lecture, conversational and with discussion of certain problems

Class during which students, leaded by the teacher, solve exercises and discuss problems. Students also prepare a 45-minute presentations on modeling of particular physical
phenomena in nature present them, answer questions, listen to presentations of colleagues and ask them questions.

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie
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Opis efektu Symbole efektéw Metody weryfikacji Forma zajeé
Student knows the basic concepts of dimensional analysis, is able to provide different ® K1A_ W01 ® egzamin - ustny, ® Wyktad
types of models used to describe physical phenomena, and provide examples ® K1A_W02 opisowy, testowy i inne ® Laboratorium
® kolokwium
Student is able to give examples of models of physical systems with varying degrees of ® K1A_W03 ® egzamin - ustny, ® Wyktad
complexity depending on what effects / interactions have been omitted opisowy, testowy i inne ® Laboratorium
® kolokwium
Student is able to construct models of various physical phenomena using dimensional ® K1A_W03 ¢ dyskusja ® Wyktad
analysis, fundamental laws, constitutive relations, equations of transport of physical ® K1A_UQS ® egzamin - ustny, ¢ Laboratorium
quantities, and equations of budgets of the mass, the heat, the momentum and the opisowy, testowy i inne
energy ® kolokwium
Student can utilise the learnt mathematical models and methods to analyse and design ® K1A_U04 ¢ aktywnos$¢ w trakcie ® Wyktad
modelling and visualisation algorithms. ® K1A_U0S zajec ® Laboratorium
® dyskusja
® egzamin - ustny,
opisowy, testowy i inne
® kolokwium
Student can prepare a presentation on a given topic related to the modeling of a ® K1A_U06 ® prezentacja ® Laboratorium
selected physical phenomenon, and presents it to using simple language ® K1A_U09
Student is able to independently acquire knowledge and develop their skills regarding ® K1A_UQZ ® egzamin - ustny, ® Wyktad

the physical description of phenomena occurring in nature using various sources in
Polish and a foreign language (English) and modern technologies.

Warunki zaliczenia
Class

opisowy, testowy i inne
kolokwium
prezentacja

Laboratorium

The final grade of the class is issued on the basis of points obtained from two written tests and give the oral presentation on a modeling of a selected natural phenomenon

Lecture.

The necessary condition of accede to the final written exam of the lecture is a positive evaluation of the class. The exam consists of theoretical questions and short exercises

to be solved and verifies the effects of learning in the areas of knowledge and skills. Obtaining 50% of points guarantees a positive grade.

The final grade is the arithmetic mean of those of the class and the exam.
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