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Subject objectives

he aim of this subject is to obtain the students competence in the range of using the basic methods of
mathematical analysis and linear algebra.Furthermore, the student is able to use this knowledge to solve
simple theoretical and practical problems that can be found in the field of engineering.

Learning outcomes

Course outcome

Subject outcome

Method of verification

[K6_U01] is able to acquire
information from specialized
literary sources, databases and
other resources, essential for
solving engineering tasks; is able
to compile the obtained
information pieces and to interpret
them, additionally is able to form
conclusions and present justified
opinion

Student uses gained knowledge in
basic mathematics to analyse
results of experiments .

[SU5] Assessment of ability to
present the results of task
[SU3] Assessment of ability to
use knowledge gained from the
subject

[SU2] Assessment of ability to
analyse information

[K6_WO01] possesses
mathematical knowledge within
the range of linear algebra and
mathematical analysis useful in
characterising and interpreting
mechanical systems,
technological processes and
operational properties of devices

The student determines the
eigenvectors and eigenvalues of
the matrix..

The student analyzes the
properties of an implicit function
and a function of two variables
based on the differential calculus
of functions of several variables.
The student determines the
gradient, divergence and rotation
as well as the field potential.

The student uses double and triple
integrals in geometric applications.
The student demonstrates
selected techniques for solving
ordinary differential equations
(first-order linear differential
equations, Bernoulli equations, n-
order linear differential equations
with constant coefficients).

[SW1] Assessment of factual
knowledge
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Subject contents Course content — lecture

» Vectors and eigenvalues.
*  Functions of two variables:

- Domain and partial derivatives.

- Second degree surfaces.

- Differential of a function of two variables.
- Local extremes.

- Gradient, divergence, rotation.

* Implicit function.
* Double integrals:

- Rules for determining the limits of integration normal and regular region in R2.
- Change of variables in double integral, Jacobian.
- Polar coordinates.

- Applications of double integral.
+  Triple integrals:

- Rules for determining the limits of integration normal and regular region in R3.
- Change of variables in triple integral, Jacobian.

- Cylindrical and spherical coordinates.

- Rules for determining the limits of integration normal and regular areas.

- Applications of the triple integral.
« Differential equations:

- Differential equations with separated variables.
- Linear differential equations (constant variation method, prediction method).
- Bernoulli equation.

- Linear differential equations of the second order with constant coefficients (method of changing constants,
prediction method).

Course content — exercises
* Vectors and eigenvalues.
. Functions of two variables:

- Domain and partial derivatives.
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- Second degree surfaces.

- Differential of a function of two variables.

- Local extremes.

- Gradient, divergence, rotation.

* Implicit function.
*  Double integrals:

- Rules for determining the limits of integration normal and regular region in R2.

- Change of variables in double integral, Jacobian.

- Polar coordinates.

- Applications of double integral.
»  Triple integrals:

- Rules for determining the limits of integration normal and regular region in R3.

- Change of variables in triple integral, Jacobian.

- Cylindrical and spherical coordinates.

- Rules for determining the limits of integration normal and regular areas.

- Applications of the triple integral.
« Differential equations:

- Differential equations with separated variables.

- Linear differential equations (constant variation method, prediction method).

- Bernoulli equation.

- Linear differential equations of the second order with constant coefficients (method of changing constants,

prediction method).

Prerequisites
and co-requisites

Assessment methods
and criteria

Subject passing criteria Passing threshold Percentage of the final grade
Class activity and online 0.0% 10.0%
assignments
Written exam 50.0% 50.0%
Tests 0.0% 40.0%

Data wygenerowania: 21.04.2026 10:14 Strona



Recommended reading

Basic literature - M. Gewert, Z. Skoczylas : Analiza matematyczna 2, Oficyna
Wydawnicza GiS, Wroctaw;

- K. Jankowska, T. Jankowski : Zadania z matematyki wyzszej,
Wydawnictwo PG, 2010;

- K. Jankowska, T. Jankowski : Funkcje wielu zmiennych - Catki
wielokrotne - Geometria analityczna, Wydawnictwo PG, 2010;

- E. Mieloszyk : Macierze, wyznaczniki i uktady rownan, Wydawnictwo
PG, 2000;

Supplementary literature G.M. Fichtenholz : Rachunek rézniczkowy i catkowy, t. 2, Wydawnictwo
Naukowe PWN

W. Krysicki, L. Wiodarski : Analiza matematyczna w zadaniach I,
Wydawnictwo Naukowe PWN

W. Stankiewicz : Zadania z matematyki dla wyzszych uczelni
technicznych, Wydawnictwo Naukowe PWN

eResources addresses

Example issues/
example questions/
tasks being completed

Find local extrema of the given function f (x, y) = ....

Calculate the double integral ... over the indicated area D.

Using cylindrical or spherical coordinates, calculate the given triple integral ...

Determine the potential of the vector field ...

. Using the prediction method, solve the first and second order linear differential equations.

R

Practical activites within
the subject

Not applicable
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