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Year of study 3 Language of instruction Polish
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hours

Subject objectives

Familiarizing students with the basics of continuous media physics and its applications.

Learning outcomes

Course outcome

Subject outcome

Method of verification

[K6_U01] demonstrates the ability
for lifelong independent learning,
including acquiring information
from literature, databases and
other appropriate sources.

Applies appropriate analytical
methods to solve problems in
hydrodynamics and the theory of
elasticity.

The student correctly uses the
terminology used in
hydrodynamics and the theory of
elasticity.

The student has knowledge of
various applications of
hydrodynamics and the theory of
elasticity..

[SU2] Assessment of ability to
analyse information

[SU4] Assessment of ability to
use methods and tools

[K6_WO01] demonstrates an
understanding of the civilisational
significance of physics and its
applications.

The student discovers the
importance of the laws and
theorems presented in the
framework of continuous media
physics for the development of
technology.

[SW1] Assessment of factual
knowledge

[SW2] Assessment of knowledge
contained in presentation

[K6_W02] possesses structured
knowledge of the fundamentals of
physics, including mechanics,
thermodynamics, electricity and
magnetism, optics, atomic and
molecular physics, solid-state
physics, and nuclear and particle
physics.

The student knows the
mathematical apparatus used in
hydrodynamics and the theory of
elasticity.

The student knows how to
describe systems within the
framework of continuous media
physics.

[SW1] Assessment of factual
knowledge

[SW2] Assessment of knowledge
contained in presentation
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Subject contents

Course content — lecture

The lecture presents the basics of the physics of continuous media. It is divided into three thematic parts. In
the first part, basic information from linear algebra and vector analysis will be presented. These issues will
be presented in terms of applications in the description of continuous media. In the second part, the physics
of fluids will be presented: These issues presents following issues: volume forces, surface forces, thrusts,
description of fluid flow (Euler method, Lagrange method), Navier-Stokes equation, hydrostatic laws and
elements of whirl theory. In the third part, the following problems related to the mechanics of solids will be
presented: the state of stress, the state of deformation, relations between stresses and strains in an elastic
state, plasticity, plasticity conditions and the laws of plastic flow.

Course content — exercises
The exercises present examples of the application of the laws and theorems learned during the lecture.

Prerequisites
and co-requisites

The student knows the basics of linear algebra, differential and integral calculus of functions of many
variables, vector analysis

Assessment methods
and criteria

Subject passing criteria Passing threshold Percentage of the final grade
Written exercise test, solving 50.0% 30.0%
several typical problems; test time
45 minutes
Written exam; time; exam time 60 [50.0% 70.0%
minutes

Recommended reading

Basic literature L. D. Landau, J.M. Lifszyc, "Fluid mechanics", Pergamon Press 1987

O. Gonzalez, A. M. Stuart, "A First Course in Continuum Mechanics",
Cambridge University Press, 2008

Supplementary literature C. Pozrikidis, "Fluid dynamics", Kluwer Academic Publishers, 2001

eResources addresses

Example issues/
example questions/
tasks being completed

1. Explain the concept of a continuous medium; explain the concept of a particle of a continuous medium.
2. Continuous medium hypothesis.

3. Describe the forces acting on a fluid particle (mass forces and surface forces).

4. Give the form of Bernoulli's equation for potential and sustained fluid motion.

5. Derive Reynolds' transport theorem.

6. Starting from the basic equilibrium equation for a fluid, derive the relationship describing the change in
pressure with depth for an incompressible fluid.

Practical activites within
the subject

Not applicable
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