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Main field of 
 

learning 
outcomes

Description of learning outcomes for the main-field-  
Applied Computer Science  

KNOWLEDGE (W) 



-

SKILLS (U) 

-
-



-

-



-

SOCIAL COMPETENCES  (K) 

  



DESCRIPTION OF THE PROGRAM OF STUDIES
 

Applied Computer Science  Profile: general academic 
 
Level of studies: first-level  Form of studies: full-time studies

1. General description

1.1 Number of semesters: 

7 

1.2 Total number of ECTS points necessary to complete studies 
at a given level: 

210

1.3 Total number of hours: 

2475 

 

1.4 Prerequisites (particularly for second-level studies): 

1.5 Upon completion of studies graduate obtains

professional degree of:  

 (ENGINEER) 

1.6 Graduate profile, employability: 

 -

 

 

 



 

 
 

1.7 Possibility of continuing studies: 

-

1.8 Indicate connection with University’s mission and its 
development strategy: 
 



– –

 

-

2. Detailed description

W (knowledge) = 22, U (skills) = 22, K (competences) = 4, W + U + K = 48

discipline - the number of learning outcomes assigned to the discipline:
this number must be greater than half the total number of learning outcomes)

D2 ...........
D3 ...........
D4 ...........

 
- percentage share of the number of ECTS points for each discipline: 

      D1 ...........% ECTS points 
D2 ...........% ECTS points

      D3 ...........% ECTS points 
      D4 ...........% ECTS points 

 



– the number of ECTS points assigned to the classes related to the 
– DN (must be greater than 50% of 

the total number of ECTS points from 1.2) 144 
- the number of ECTS points assigned to the classes shaping practical skills (must 

be greater than 50% of the total number of ECTS points from 1.2) 
 

 

-

 
2.6.     The total number of ECTS points that a student must obtain in classes requiring direct participation of academic teachers or other 

persons conducting classes and students 
126

2.7. Total number of ECTS points, which student has to obtain from basic sciences classes 

39 

0 
39 

2.8.

40 

43 
83

 
2.9. -wide classes or 

35
 
 



2.10.
70

3. Description of the process leading to learning outcomes acquisition: 
 

-

  



4. List of education blocks:

4.1.1 List of general education blocks
4.1.1.1 Liberal-managerial subjects block (min. ECTS points

GK
ZZU

5 BU
-

5

T Z
T Z
T Z

 
4.1.1.4 Information technologies block (min. 9 ECTS points  

GK
ZZU

5 BU
-

5

T

T

T Z

 
Altogether for general education blocks 

ZZU
 

5

U

  



4.1.2 List of basic sciences blocks 
 
4.1.2.1 Mathematics block 

GK
ZZU

5 BU
-

5

 T

T
5 T

 5 T
 T

4.1.2.2 Physics block

GK
ZZU

5 BU
-

5

 T
 T
 T Z

 
Altogether for basic sciences blocks: 

ZZU

5

BU

 

  



 

4.1.3.1 Obligatory main field of study blocks 

GK
ZZU

5 BU
-

5

 5 5 T
 T Z

T

T Z

 T Z

 T Z

 T Z

 T

T Z

 T Z

T Z

 T Z

5 5

 B T Z

 T

 T Z

5 5 T

 T

T Z

T Z



T

 T

 T Z

 T

 T Z

 T

 T Z

T

 T Z

 T

 T Z

 
 

Altogether (f  

ZZU

5

U

 

 
  



4.2 List of optional blocks 
4.2.1 List of general education blocks 

4.2.1.1 Liberal- –  (min. 3 ECTS points  

GK
ZZU

5 BU
-

5

 T Z
 T Z

 
4.2.1.2 Foreign languages block (min. 5 ECTS points

GK
ZZU

5 BU
-

5

 T Z

T Z
5

4.2.1.3 Sporting classes block (0. ECTS points

GK
ZZU

5 BU
-

5

T Z
T Z

Altogether for general education blocks:

ZZU
 

5

U

  

 
  



4.2.3 List of  blocks 

4.2.3.1 M1 block - (min. 4 ECTS points

GK

ZZU
5 BU

-
5

 T

 T

T

 
 
4.2.3.2 M2 block – Web Technologies (min. 4 ECTS points  

GK

ZZU
5 BU

-
5

T

 T



4.2.3.3 M3 block - Database Design (min. 4 ECTS points  

GK

ZZU
5 BU

-
5

 T

 T

T

 
4.2.3.4 M4 block – Mobile applications (min. 4 ECTS points  

GK

ZZU
5 BU

-
5

 T

T

4.2.3.5 M5 block – (min. 4 ECTS points

GK

ZZU
5 BU

-
5

 T

T



4.2.3.6 M6 block – (min. 4 ECTS points  

GK

ZZU
5 BU

-
5

 T

 T

 
4.2.3.7 M7 block – Programming Tools and Technologies (min. 4 ECTS points  

GK

ZZU
5 BU

-
5

 T

 T

 

4.2.3.8 M8 block – Multimedia (min. 4 ECTS points

GK

ZZU
5 BU

-
5

T Z

 T Z

T Z



4.2.3.9 M9 block – Current trends in Computer Science (min. 5 ECTS points  

GK

ZZU
5 BU

-
5

 5 5 T

5 5 T

 5 5 T

 – 5 5 T

5 5

 
4.2.3.10 Other elective courses/group of courses (min. 25 ECTS points

GK

ZZU
5 BU

-
5

T Z

 5 Z

 
Altogether for  blocks: 

ZZU

5

U

 



4.3 Training block - concerning principles of training crediting  – attachment no. 4 
 

 
Name of training

Number of 
ECTS 
points

Number of ECTS 1 classes Training crediting mode Code

5 Z

Training 
duration

 
5. 

 
6. Range of diploma examination

- –

–

–



–

–

-

–

- –

  



7. Requirements concerning deadlines for crediting courses/groups of courses for all courses in particular blocks 
 

No. Course / group 
of courses code

Name of course / group of courses Crediting by deadline of... 
(number of semester)

 5

 
 

 5

 5
5

 
 

 
 

 5

 5
5

 5

 

 
 

 
 

5

 5
5

 





PLAN OF STUDIES

FACULTY

MAIN FIELD OF STUDY: 

EDUCATION LEVEL: - -

FORM OF STUDIES - -

PROFILE: 

SPECIALIZATION

LANGUAGE OF STUDY: 



practical training after VI semester, 5 ECTS + 160 h CNPS added to the balance of semester VI, Mi – modules of optional courses; 1 course to choose
C

M8 –
M4 –

M1 –
M7 –

M3 –

–

M2 – M6 –

M9 –

M5 –

5

II

I II III



M8 -
M4 –

M1 -
M7 –

-
M3 -

M10 -

M2 –
M6 –

M9 -

M5 -

5

-

I II III



1.
 
Semester 1 
 

  Number of ECTS points 30 

GK

ZZU
5 BU

-
5

T Z

T

T

5 5 T

T
T

T

5

 
Altogether in semester 

ZZU

5

U

   

5

 



Semester 2 
 

  Number of ECTS points 30 

GK m

ZZU
5 BU

-
5

 T Z

T Z

 T Z

T Z
T Z

 T Z

 T

 T
 5 T

5 T

 
 
Altogether in semester 
 

ZZU
 

5

U

 

5

 
 
  



Semester 3 
 

  Number of ECTS points 28 

GK

ZZU
5 BU

-
5

T Z
 T

T Z

T Z

 T Z

 T Z

5 5 T

T

Optional courses / groups of courses (minimum 90 hours in semester, 2 ECTS points) 

GK

ZZU
5 BU

-
5

T Z

T Z

 
Altogether in semester 

ZZU

5

U

 

5

 



Semester 4 

  Number of ECTS points 23 

GK

ZZU
5 BU

-
5

 B T Z

 T Z

 T

T Z

 T Z

B T

5 5 T

T

5

 
Optional courses / groups of courses (minimum 60 hours in semester, 3 ECTS points) 

GK

ZZU
5 BU

-
5

T Z

T Z

 
  



Optional M1 block - (minimum 60 hours in semester, 4 ECTS points, selection of 1 course) 

GK

ZZU
5 BU

-
5

 T

 T

 T

 

Altogether in semester

ZZU
 

5

U

   

 
 
 
 
  



Semester 5 

  Number of ECTS points 18 

GK

ZZU
5 BU

-
5

 T Z
 T

T Z

T

 T Z

 T

 T Z

 
Optional block M2 - Web Technologies (minimum 60 hours in semester, 4 ECTS points, selection of 1 course)

GK
ZZU

5 BU
-

5

 T

T



Optional block M3 - Database Design (minimum 45 hours in semester, 4 ECTS points, selection of 1 course) 

GK

ZZU
5 BU

-
5

 T

 T

 T

 
Optional block M4 - Mobile applications (minimum 60 hours in semester, 4 ECTS points, selection of 1 course)

GK
ZZU

5 BU
-

5

T

 T

Altogether in semester

ZZU

5

U

  

  



Semester 6 

  Number of ECTS points 9 

GK
ZZU

5 BU
-

5

 T

T Z

 T

 T Z

 5 T Z
5

 
Optional block M5 - (minimum 60 hours in semester, 4 ECTS points, selection of 1 course) 

GK

ZZU
5 BU

-
5

 T

T

 
 
Optional block M6 - (minimum 60 hours in semester, 4 ECTS points, selection of 1 course) 

GK
ZZU

5 BU
-

5

T

T



 
Optional block M7 - Programming Tools and Technologies (minimum 60 hours in semester, 4 ECTS points, selection of 1 course) 

GK
ZZU

5 BU
-

5

 T

 T

 
Optional block M8 - Multimedia (minimum 60 hours in semester, 4 ECTS points, selection of 1 course) 

GK
ZZU

5 BU
-

5

 T Z

T Z

 T Z

 
Altogether in semester 

ZZU

5

U

C   

 
  



Semester 7 

  Number of ECTS points 22 

GK
ZZU

5 BU
-

5

 T Z

T Z

 
Optional block M9 - Current trends in Computer (minimum 60 hours in semester, 5 ECTS points, selection of 1 course) 

GK
ZZU

5 BU
-

5

 5 5 T

 5 5 T

5 5 T

 – 5 5 T

5 5

 
Optional block M10 -  (minimum 30 hours in semester, 3 ECTS points, selection of 1 course) 

GK

ZZU
5 BU

-
5

T Z
T Z



Altogether in semester 
 

ZZU

5

U

 

 
3. Set of examinations in semestral arrangement

 
 
 
 

I
 
 
 
 
 
 
 

5

 
 

  





Concerning principles of training crediting  



 
Name in Polish:  Zaawansowane technologie webowe 
Name in English: Advanced Web Technologies 
Main field of stu Applied Computer Science 
Specialization (if applicable): 
Profile: practical 
Level and form of studies: 1st, full-time 

  optional 
 INZ004436

Group of courses: YES

(ZZU

C C

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
-

 

-

-

U  

PROGRAMME CONTENT



Form of classes – lecture Number of hours

A
A

-

L

30

Form of classes - Number of hours

T

-

-



-

-

-

F

30 

TEACHING TOOLS USED

-

 

Evaluation –

–

–

U

-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE: 

SPA design and architecture: understanding single page web applications

Django Design Patterns and Best Practices: Industry-standard web 
development techniques and solutions using Python

- Communications of the ACM

Creating web sites bible

SECONDARY LITERATURE:

Spring MVC: Beginner's Guide



Django 3 By Example: Build powerful and reliable Python web 
applications from scratch

-MAIL ADDRESS)
-Noga, -noga@pwr.edu.pl



5
FACULTY

 
 

 
Name in English  

 
Specialization (if applicable):  
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time*

-wide*

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 



PROGRAMME CONTENT

Lecture Number of 
hours 

-

-

-
-

-

-

-

L Number of 
hours

I

5 -

C

-

I -



I -
F
T

-

C
C

TEACHING TOOLS USED 

EVALUATION OF  LEARNING  OUTCOMES  ACHIEVEMENT

Evaluation –

–

-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 

 

 

 

SECONDARY LITERATURE:

 -

–

 

 

-MAIL ADDRESS)



5

 
 
  
 

Computer Science 
Specialization (if applicable): …………………….. 
Profile:  academic  
Level and form of studies: 1st, full-time 
Kind of  

ZMZ001643W 
Group of courses NO

ZZU
30

60

crediting 
with grade

2

1,2

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

C

 

 
R

R



R

PROGRAMME CONTENT

Lecture Number of 
hours 

-

I

TEACHING TOOLS USED 

-

EVALUATION OF  LEARNING  OUTCOMES  ACHIEVEMENT

Evaluation –

–



PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 
 
 I ,   

SECONDARY LITERATURE:  
 

 
 

 

-MAIL ADDRESS)



 
 

 
 

  
Specialization (if applicable):  
Profile:  academic* 
Level and form of studies: 1st *, full-time *

 *
 INZ004414

Group of courses NO*

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
-

\

C

EDUCATIONAL EFFECTS 

Number of 
hours



-
-

TEACHING TOOLS USED 

Evaluation –
–

- -

–

– -

–

–

C

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
-

SECONDARY LITERATURE:

-MAIL ADDRESS)



 
 

 
 

  
Specialization (if applicable):  
Profile:  academic* 
Level and form of studies: 1st *, full-time *

 *
 INZ004414

Group of courses YES*

-

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
-

\

-

 

-



PROGRAM CONTENT

Lectures Number of 
hours 

-

- -

- -

-

Classes Number of 
hours

-

-

- -

TEACHING TOOLS USED 

 
LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

– -
–

– –
–

–



–

– -

–

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
-

SECONDARY LITERATURE:

-MAIL ADDRESS)



 
Name rogramowanie w chmurze 
Name Cloud programming
Main field of st  
Specialization (if applicable): …………………….. 
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

 / optional -wide*
: INZ004470

Group of courses YES

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 

 

-
- C
-

-

PROGRAM CONTENT



Lectures Number of 
hours

30

L Number of 
hours

-
-

-
5 -

- 5
-

TEACHING TOOLS USED 

-
 
 

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –
–

–



F –

F –

F –

F5 – 5

F –

-

-
(

-

–

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE (

 

 -

 

SECONDARY LITERATURE:

 

SURNAME, E-MAIL ADDRESS)



Name in Polish: Architektura komputerów 
Name in English: Computer Architecture 
Main field Applied Computer Science   
Specialization (if applicable): 
Profile:  academic / practical* 
Level and form of studies: 1st level / full-time

 INZ004404
Group of courses NO

ZZU

C C

2 
 

2

0 
 

2

1,2 
 

1,2

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 
R :



R

PROGRAM CONTENT

Lectures Number of 
hours 

-

-

–
- –

–

–

L Number of 
hours 

-

5



TEACHING TOOLS USED

-
( -

 
LEARNING OUTCOMES ACHIEVEMENT

Evaluation – –

–

– - -

F – -
-

-
-

PRIMARY AND SECONDARY LITERATURE



PRIMARY LITERATURE:

 
 

SECONDARY LITERATURE:

 –

 

-MAIL ADDRESS)

radoslaw.michalski@pwr.edu.pl



 
Name in Polish Grafika komputerowa 
Name in English Computer Graphics 
Main field Applied Computer Science  
Specialization (if applicable):  
Profile:  academic * 
Level and form of studies: 1st, uniform magister studies, full-time 
Kind of s

 INZ004437
Group of courses YES

ZZU

C

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
 

 

 
\

 



 

PROGRAMME CONTENT

Form of classes - lecture Number of 
hours 

5

-

-
-



30 

Form of classes - Number of 
hours

-

-

TEACHING TOOLS USED 

-

EVA

Evaluation –
–

- -
-

-

-

-

-
–



-

-
–

-

-

-

-
–

–
- -
– -
– -
- -
- -
- -

–

- -
- -
- -
- -
- -
- -

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

-

SECONDARY LITERATURE:

SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)



 
 

Name in Polish: Sieci komputerowe 
Name Computer Networks  
Main field Applied Computer Science  
Specialization (if applicable):  
Profile:  academic * 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

optional / -wide*
 INZ004407

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
 -

-
 -

 -

\

-

-



-

 

-

-

-

PROGRAM CONTENT

Lectures Number of 
hours 

-

-

-

-

-



L Number of 
hours

–
5



TEACHING TOOLS USED 



-
-
-

-
-

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

- -

-

– A -

-

– –

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
 

 - -

 
 -

 -

SECONDARY LITERATURE:
 - - - -
 

-MAIL ADDRESS)

  



 
 

Name in Polish: Organi (GK) 
Name in English:  
Main field Applied Computer Science 
Specialization (if applicable): not applicable 
Profile:  academic / practical*
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

-wide*
 INZ004400

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

-

 
relating to knowledge: 

-



relating to social competences: 
A -

-

PROGRAM CONTENT

Lectures Number 
of hours

-

-

-

-

- - -

-
–

-

-

-

Total hours 30 

Classes Number of 
hours

-

-



-

- -

TEACHING TOOLS USED

:

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –
–

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

-MAIL ADDRESS)

  



 
Name in Polish 
Name in English  

Applied Computer Science  
Specialization (if applicable):  
Level and form of studies: 1st/ 2nd* level, full-time / part-time*

optional / -wide*
 INZ004418

Group of courses YES / NO*

ZZU

3

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

C

 



PROGRAM CONTENT

Lectures Number of 
hours 

C

L Number of 
hours

–

-

-

TEACHING TOOLS USED 



LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

C

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 

 

 
 

SECONDARY LITERATURE:

 

 
 
 
 - -

-MAIL ADDRESS)



 
 

Name in Polish: Danologia 
Name in English: Data Science 
Main field Applied Computer Science 
Specialization (if applicable): …………………….. 
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

/ optional / -wide*
 INZ002040

Group of courses YES / NO*

ZZU

5

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 



PROGRAM CONTENT

Lectures Number of 
hours 

–

-
- -

-
-

-
-
-
- -

-
- -

-

5

–
– -

m



a

-

-

30 

L Number of 
hours

R

scipy.signal 

- -
-

- Scikit learn

-
- -

R
-
- -
-

- -



-

-
-

La5 –

-

-

30 

TEACHING TOOLS USED 

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

–

–



-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 

 
 

 -

 
 -

 
-

 

SECONDARY LITERATURE:

 
–

-
 

 
 
 
 

-MAIL ADDRESS)
rtur.wilczek@pwr.wroc.pl



 
 

Name 
Name  
Main field  
Specialization (if applicable):  
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

optional / -wide*
code INZ004403

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

C1. Gaining basic knowledge on abstract data types and dynamic data structures and their 
implementation. 

C2. Knowledge of how to evaluate and compare algorithms and knowledge of basic 
algorithms from various application areas. 

 



PROGRAM CONTENT

Lectures Number of hours 

5

-

30 

Classes Number of hours

–

B-

L Number of hours

–

5



TEACHING TOOLS USED 

-

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

-
-

-

-
-
-
-
-
-

-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

- -

SECONDARY LITERATURE:

-
AME, E-MAIL ADDRESS)



Name in Polish  
Name in English Data Warehouses 

Applied Computer Science  
Specialization (if applicable): 
Level and form of studies: 1st level, full-time

  
 INZ002031

Group of courses NO

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

C5

 

–



 

PROGRAMME CONTENT

Form of classes - lecture Number of hours 

–

5 –

–

–

–

–

Form of classes - Number of hours 

–

–

–

–

–

–

–

–

–

–

–

–



TEACHING TOOLS USED 
–

-

Evaluation
–

–

F- – –

-

- –

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE: 

-

SECONDARY LITERATURE: 

-MAIL ADDRESS)

  



 
 

Name rogramowanie  
Name Database programming 
Main field of st   
Specialization (if applicable):  
Profile:  academic  
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

 / optional -wide*
 INZ004470

Group of courses YES

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

-
\

-



-

 

-

-

PROGRAM CONTENT

Lectures Number of 
hours 

–

-

-

-

-

15

P  Number of 
hours



-

30 

TEACHING TOOLS USED 

- -

 
 

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –
–

 Implementation of  project list No. 1. 
Point scale - up to 15% of the total 
number of points which  one can obtain 
during the whole project. 

 Implementation of  project list No. 2. 
Point scale - up to 15% of the total 
number of points which  one can obtain 
during the whole project. 

 Test No. 1. Point scale - up to 20% of the 
total number of points which  one can 
obtain during the whole project.

 Implementation of  project list No. 3. 
Point scale - up to 15% of the total 



number of points which  one can obtain 
during the whole project. 

 Test No. 2. Point scale - up to 20% of the 
total number of points which  one can 
obtain during the whole project.

 Implementation of  project list No. 4. 
Point scale - up to 15% of the total 
number of points which  one can obtain 
during the whole project.

-
(

-

(

:

–

PRIMARY AND SECONDARY LITERATURE



PRIMARY LITERATURE (

 
 

 

 

 

 M

SECONDARY LITERATURE:

 
 

-MAIL ADDRESS)
Zbigniew Staszak, zbigniew.staszak@pwr.edu.pl

 



 
 

Name in Polish  
Name in English Database Design 
Main field Applied Computer Science 
Specialization (if applicable):  
Profile:  academic / practical* 
Level and form of studies: 1st level, full-time *

INZ004424
Group of courses YES

ZZU

(

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 



PROGRAM CONTENT

Lectures Number of 
hours 

-

15 

P Number of 
hours

30 

TEACHING TOOLS USED 

- -
-

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–



- - -

- -
-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
- Systemy baz danych -

Systemy baz danych
Wprowadzenie do baz danych -
PHP, Microsoft IIS, SQL Server : projektowanie i programowanie baz     danych  

Systemy baz danych -
Oracle : 

 
SECONDARY LITERATURE:

-MAIL ADDRESS)
-



 
 

 
Engineering  

Applied Computer science  
Specialization (if applicable):  
Profile:  academic / practical 
Level and form of studies: 1st/ 2nd level, uniform magister studies, full-time / part-time 
studies

 / optional / -wide
INZ004422

Group of courses  YES

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 
relating to knowledge: 

–
–



–
–

–
–
–
–
–
–
–

–

relating to skills: 
–
–
–
–
–
–
–
–
–
–
–
–

–
–
–

relating to social competences: 
– –

PROGRAM CONTENT

Lectures Number of 
hours 



15
 

Form of classes – Number of 
hours

30 

TEACHING TOOLS USED 

Evaluation 
–
–

– attendance

– –

–



– –

– –

– grade on the test –

– – grade on the test (F5)
– – weighted average grade at the end of classes calculated from the formulating 

grades (F1 – F4)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

-

SECONDARY LITERATURE:

–
–

-MAIL ADDRESS)
dr hab. zygmunt.mazur@pwr.edu.pl



 
 

Name in Polish:  
Name in English: Databases
Main field Applied Computer Science 
Specialization (if applicable):  
Profile:  academic / practical* 
Level and form of studies: 1st, full-time

INZ002023 
Group of courses YES (Lecture, Classes), NO ( )

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 



PROGRAM CONTENT

Lectures Number of 
hours 

- –

-

–

5 - -

-

–

-

-

-

Classes Number of 
hours

– - -
– -

-
– -
– -

– -

L Number of 
hours

– –
–



- –
-

-
-

–

TEACHING TOOLS USED

-

EVAL LEARNING OUTCOMES ACHIEVEMENT

Evaluation –
–

F – -

F – –
– -
–

–

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

-

SECONDARY LITERATURE:
- -

-MAIL ADDRESS)



 
 

Name  
Name Developing Web Applications with .NET 
Main field   
Specialization (if applicable):  
Profile:  academic / practical*
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

 / optional / -wide*
INZ002028 

Group of courses YES / NO*

ZZU

4

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
-

 



-

PROGRAM CONTENT

Lectures Number of 
hours 

 
-

-

-

-

-

-

- -

L Number of 
hours



-

TEACHING TOOLS USED 

-

 
LEARNING OUTCOMES ACHIEVEMENT

Evaluation –
–

–

–

-
-
-
-
-
-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 
 

SECONDARY LITERATURE:

 

-MAIL ADDRESS)



 
 

Name in Polish:  
Name in English: Digital Media Processing Techniques 
Main field Applied Computer Science  
Specialization (if applicable): no specialization 
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

 / optional / -wide*
INZ004439

Group of courses YES / NO*

ZZU

C C

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
m

 
3.
\

 



PROGRAM CONTENT

Lectures Number of 
hours 

L Number of 
hours



TEACHING TOOLS USED 

- –
-

-

– - –
LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

U A
U

U

- U
0,3*F1+0,3*F2+0,4*F3

- U –

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
 

 

 –
 

 :

SECONDARY LITERATURE:
 

 

 
-

 
 
 
 



(NAME AND SURNAME, E-MAIL ADDRESS)



Name in Polish  
Name in English Discrete Mathematics 
Main field Applied Computer Science  
Specialization (if applicable): not applicable 
Profile:  academic 
Level and form of studies: 1st level, full-time 

 INZ004406
Group of courses YES 

(ZZU

 

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

 -

 



 

:

–

–

–

PROGRAMME CONTENT

Form of classes - lecture Number of 
hours 

-

-



Form of classes - class Number of 
hours

-

-

-
-

TEACHING TOOLS USED 

–
–

–

 
 

 

Evaluation –
–

F

-



F
F

-

F
F

½F ½F

½F ½F

F

 
  



PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE: 

 Matematyka Dyskretna.

SECONDARY LITERATURE:

 Podstawy przetwarzania informacji 
ej.

 

 Metody wyboru reprezentacji stanu 

 Eksploracja danych.
 

 
 Analiza kombinatoryczna.
 
 Modele i modyfikac

opartych na tezaurusach z wagami.

 Matematyka Konkretna

 Algorytmy kombinatoryczne

 Zapytania nieprecyzyjne i lingwistyczne podsumowania baz danych.

 ki - matematyka dyskretna.

-MAIL ADDRESS)
  



 
 

 
 

Main field Applied Computer Science 
Specialization (if applicable):  
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

 / optional / -wide*
INZ002035

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

 

 

 
\

 



PROGRAM CONTENT
Lectures Number of 

hours 

-

-

-
A

-

- - -

-

-
-

- -

30 

L Number of 
hours

-
-

-
-

-



-

-
- -

-

-
La

30

TEACHING TOOLS USED 

-

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –
C –

–

–

– La5

–

–

–

–

–

–

–



–

- –
–
–
–
–
–

-
– -

-

–

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[5 -
[

-

-

SECONDARY LITERATURE:

 
-

 -

 
 - -

 
 
 -

-MAIL ADDRESS)



FACULTY 
 

 
Name in Polish:   
Name in English: Effective programming techniques  
Main field Applied Computer Science  
Specialization (if applicable):  
Profile:  academic *    
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 

studies*
 -wide*

: INZ004408
Group of courses YES / NO*

ZZU

15 30 

60 90 

Examination /
crediting with 
grade* 

Examination / 
crediting with 
grade*  

2 3 
3

1,2 1,8 

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

-
\

-

 

-



-

PROGRAM CONTENT

Lectures Number of 
hours 

- 2

- 2

2

2

2

2

2

1

15

Classes Number of 
hours

0
L Number of 

hours

2

2

2

2

5 2
2

2
2
2
2

2
2



– 2

– 2

- 2

30

TEACHING TOOLS USED 

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

-

-
-

-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 -
 
 
 

SECONDARY LITERATURE:

-MAIL ADDRESS)



 
 

Name in Polish  
Name in English  
Main field  
Specialization (if applicable):  
Profile:  academic / practical* 
Level and form of studies: 1st level, full-time 

INZ004376
Group of courses YES

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 EFFECTS 

PROGRAM CONTENT

Lectures Number of 
hours 



5

30

L Number of 
hours

-
-5
-
-
-

-

TEACHING TOOLS USED 

-

LEARNING OUTCOMES ACHIEVEMENT

Evaluation 
–

–

F –



-
-
-
-
-
-

– ‘ -

–

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 
 

SECONDARY LITERATURE:

 
 

-MAIL ADDRESS)
 

Marek.Kopel@pwr.edu.pl



 
 

Name -Komputer 
Name -Computer Interaction 
Main field of st   
Specialization (if applicable): …………………….. 
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

 / optional / -wide*
 INZ002043

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

-

-

 

-



PROGRAM CONTENT

Lectures Number of 
hours

-

-

U

L Number of 
hours

5



TEACHING TOOLS USED 

-

-
LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

F -

-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 -
 

 -

 
 
 

-
 A psychology of user experience: Involvement, affect and aesthetics

SECONDARY LITERATURE:

 
 
 

-MAIL ADDRESS)



Name of 

Specialization (if applicable): -
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

-wide*
INZ002027

Group of courses YES / NO*

 

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\



 

- a

- a

PROGRAM CONTENT

Lectures Number of 
hours 

-

-

-

-

30 



Number of 
hours

-

-

-

-

-

30

TEACHING TOOLS USED

-
-

 

Evaluation –
–

-

-
-
-
-
-
-



-

-
-
-
-
-
-



PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

-MAIL ADDRESS)



 
 

Name in Polish …  
Introduction to IT  

Main field Applied Computer Science 
Specialization (if applicable):  
Profile:  academic / practical*
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

 / optional / -wide*
 INZ002032

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 



PROGRAM CONTENT

Lectures Number of 
hours 

-

5

ag -

L Number of 
hours

-

-

5-

-

-

Seminar Number of 
hours

-

 

TEACHING TOOLS USED 



-

-

LEARNING OUTCOMES ACHIEVEMENT

–

–

-

- m

•
•
•

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
 - 

MS Project 2013 - Krok po kroku
Scrum. 

[5

SECONDARY LITERATURE:
[

PMBOK® Guide:

-MAIL ADDRESS)



 
 

Name in Polish  
Name in English IT Social and Professional Problems 
Main field Applied Computer Science 
Specialization (if applicable): …………………….. 
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

-wide*
 INZ004391

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

C -
-

 



PROGRAM CONTENT

Lectures Number of 
hours 

5

TEACHING TOOLS USED 

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –
–



C

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
Arkadiusz Liber, PhD 
Arkadiusz . Liber / at / pwr . edu . pl



 
 

serwerami Linux (GK)

Specialization (if applicable): -
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

 / optional / -wide*
code INZ004415  

Group of courses YES / NO*

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\



 

-

-

PROGRAM CONTENT

Lectures Number of 
hours

-

Number of 
hours

-
-



-

TEACHING TOOLS USED

-
-

Evaluation –
–

-

-

C

-
-
-
-
-
-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:



-
-

SECONDARY LITERATURE:

-MAIL ADDRESS)



FACULTY
 

Name in Polish:   
Name in English: Logics for IT Specialists 

 Applied Computer Science 
Specialization (if applicable):   n/a 
Level and form of studies:    First level

    
                                                INZ004402

Group of courses YES 

ZZU

C

5

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

C

 

 
R

:

R



R

PROGRAMME CONTENT

Form of classes - lecture 
Number  

of hours

-

-

-

-
–

–

Form of classes - class
Number 
of hours



-
-

TEACHING TOOLS USED 

I
A

Evaluation 
–

–



ci

- i
ti - i
tpopr

Pi min ci ti i

P P1 P2

P Pi i

P

Mark

C

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 

 - Logika matematyczna w informatyce
 

SECONDARY LITERATURE:

 
 

-MAIL ADDRESS)

- -



FACULTY
 

 
  
 Managing IT infrastructure 

Applied computer science  
Specialization (if applicable): - 
Profile:  practical 
Level and form of studies: 1st level, full-time

 optional
 INZ004468Wl

Group of courses NO

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

-
 

 



PROGRAMME CONTENT

Lecture Number of 
hours

Total hours   30 

  

Number of 
hours



Total hours 30 

TEACHING TOOLS USED 

-
-

Evaluation –
–

-
-
-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 The practice of System and Network Administration, 

 Mastering Windows Server 2019: The complete guide for IT professionals to 
install and manage Windows Server 2019 and deploy new capabilities

SECONDARY LITERATURE:

 Exam Ref 70-740 Installation, Storage and Compute with Windows Server 
2016

 Exam Ref 70-741 Networking with Windows Server 2016

 Exam Ref 70-742 Identity with Windows Server 2016

-MAIL ADDRESS)
 



Name in English Metaheuristics in problems solving

Specialization (if applicable): 
Level and form of studies: 1st/ 2nd* level, full-time / part-time*

/ optional / -wide*
 INZ002042

Group of courses YES / NO*

- - - - -

2

- - -

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER 
COMPETENCES

\



PROGRAM
ME 

CONTENT

  

Form of 
classe

s - 
lectur

e

Number of hours

–

-

Form of 
classes - 

Number of hours



TEACHING TOOLS USED

-

Evaluation –

–

–
-

-
-

-

–

–

–



–

–

-
–
-
-
-
-
-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 

 

 

 

SECONDARY LITERATURE:

-MAIL ADDRESS)



 
 

Name in Polish:  
Name in English: Mobile applications for Android platform 
Main field Applied Computer Science 
Specialization (if applicable):  
Profile:  academic* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

 / optional / -wide*
 INZ002029

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

 

 
\

 



PROGRAM CONTENT
Lectures Number of 

hours 

-

-

-
B -

-

-

30 

L Number of 
hours

-

- -
5 - -

-
- -
- -
-
-
-
-



- -
-

- -
-

La

30 

TEACHING TOOLS USED 

-

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –
C –

–

–

– La5

–

–

–

–

–

–

–

–

- –
–
–
–
–
–



-
– -

-

–

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

[
-MAIL ADDRESS)



5

 
 

Name in Polish  
Name in English Mobile Applications for IOS 

Applied Computer Science  
Specialization (if applicable): 
Profile:  academic  
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time*

 optional / -wide*
INZ002030Wl

Group of courses YES / NO*

ZZU

C C

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

 

–
–



-

PROGRAMME CONTENT

Lecture Number of 
hours 

-

2 

5

-

2 

2 

2 

2 

2 
– 2 

2 

30
Number of 
hours

-

-

5-

-

-

-



TEACHING TOOLS USED 

EVALUATION OF  LEARNING  OUTCOMES  ACHIEVEMENT

Evaluation –

–

-

-

Points - - - - - -
P 

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 

 
 
 

SECONDARY LITERATURE:

 

 
 

-MAIL ADDRESS)



 
 CARD 

Name in Polish  
Name in English  
Main field   
Specialization (if applicable):  
Profile:  academic  
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

/ optional -wide*
 INZ002041

Group of courses YES / NO*

(ZZU

5

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 

 



PROGRAM CONTENT

Lectures Number of 
hours 

–

- –

–

5

–
RBM

–

L Number of 
hours

–

5

–

TEACHING TOOLS USED 



-

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

-

-

-

:
-

( -

:
-

C

(F

F

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 
 
 

 

SECONDARY LITERATURE:

 

-MAIL ADDRESS)
Urszula, Markowska-Kaczmar, urszula.markowska-kaczmar@pwr.edu.pl



 
 

Name in Polish  
Name in English  
Main field Applied Computer Science  
Specialization (if applicable):  
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

-wide*
 INZ004405

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. Basic programming

\

 

–
–

–
–

–



–

PROGRAM CONTENT

Lectures Number of 
hours 

-

-

L Number of 
hours

–
–

5

TEACHING TOOLS USED 

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –
C –



C

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

Rozproszone systemy operacyjne

 Budowa systemu operacyjnego UNIX

SECONDARY LITERATURE:

 
Przetwarzanie rozproszone w systemie UNIX

-MAIL ADDRESS)

  



FACULTY
 

 
Name in Polish: 
Name in English: Presentation techniques
Main field Applied Computer Science 
Specialization (if applicable): not applicable  
Profile:  academic / practical*
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

-wide*
SCZ001115S

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 

 

-

 



 

Seminar Number of 
hours

-

5

-
-

–

-

TEACHING TOOLS USED 

 
 
 

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –
–

-
-
-



-
-
-

C

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
 

 -

SECONDARY LITERATURE

 -

[2]   

-MAIL ADDRESS)

  



 
 

 
Name in English:  Programming Paradigms 
Main field Applied Computer Science 
Specialization (if applicable): 
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

-wide*
 INZ004409L

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
-

\

 

PROGRAM CONTENT



 Number of 
hours

-

-

-

-

TEACHING TOOLS USED 

-
 
 

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

-

PRIMARY AND SECONDARY LITERATURE



PRIMARY LITERATURE:

SECONDARY LITERATURE:

-

-MAIL ADDRESS)
m

 
  



 
 

 
Name in English:  Programming Paradigms 
Main field Applied Computer Science 
Specialization (if applicable): … 
Profile:  academic / practical*
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

-wide*
INZ004409Wc

Group of courses YES / NO*

ZZU

5

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
-

\

-

 



PROGRAM CONTENT

Lectures Number of 
hours 

- -  

 

-

-

 

Classes Number of 
hours

-

-
-

TEACHING TOOLS USED 



-

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

 

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

-

-MAIL ADDRESS)
m

  



5

 
 

Name in Polish  
Name in English Programming multimedia aplications 

Applied Computer Science  
Specialization (if applicable): 
Profile:  academic  
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time*

 optional / -wide*
INZ004438Wl

Group of courses YES / NO*

ZZU

C C

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

 

–
–



-

PROGRAMME CONTENT

Lecture Number of 
hours 

-

2 

5
-

- – 2 

2 

2 

2 

2 

2 
– 2 

2 

30
Number of 
hours

-

-

5-

-

-

-



TEACHING TOOLS USED 

EVALUATION OF  LEARNING  OUTCOMES  ACHIEVEMENT

Evaluation –

–

-

-

Points - - - - - -
P

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 

 
 
 

SECONDARY LITERATURE:

 

 



 

-MAIL ADDRESS)

  



 
 

Name in Polish:  
Name in English: Routing and Switching 
Main field Applied of Computer Science 
Specialization (if applicable): …………………….. 
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

 / optional / -wide*
INZ002026 

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
 -

-
 -

 -

 -

5. -

\



-
-

-

 
R

-

-

R :
-

PROGRAM CONTENT

Lectures Number of 
hours 

-



-

- -

L Number of 
hours

-

-



-

TEACHING TOOLS USED 

LEARNING OUTCOMES ACHIEVEMENT

Evaluation –

–

- -

-

– A -

-
 

– A

–



PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
 

 - -

 
 -

 -

SECONDARY LITERATURE:
- - - -

 

-MAIL ADDRESS)

 
  



5

 
 

Name in Polish   
Name in English  Script Languages

 Applied Computer Science  
Specialization:  
Profile:   academic  
Level and form of studies: 1st level, full-time

 
 INZ002025

Group of courses NO 

Lecture Classes Lab  Seminar 

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

-
PROGRAMME CONTENT

Lecture Number of 
hours 



2 
2 
2 
2 
2 
2 
2 
2 
2
2 
2 
2 
2 
2
2

Total hours  30

Number of 
hours

2 

2 
2 
2 
2 
2 
2 
2 

- 2
2

- - – 4 
- – 4 

2 
Total hours 30 



TEACHING TOOLS USED 
-

Evaluation
–

–

Learning 
outcomes code

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

-MAIL ADDRESS)

  



 
 

 
Specialization (if applicable):  
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

optional / -wide*
INZ004419

Group of courses YES / NO*

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

-
\

 



PROGRAM CONTENT

Lectures Number of 
hours

 Number of 
hours 

-

TEACHING TOOLS USED 

ACHIEVEMENT

Evaluation –
–

–

– -

- -



–

–

– –

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
-

SECONDARY LITERATURE:
-

-MAIL ADDRESS)

  



 
 

Name in Polish …Programowanie strukturalne i obiektowe………. 
Name in English … … 
Main field Applied Computer Science 
Specialization (if applicable): …………………….. 
Profile:  academic  
Level and form of studies: 1st , full-time 

 INZ004399
Group of courses YES 

ZZU

(

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 

I

PROGRAM CONTENT

Lectures Number of 
hours 



-

Classes Number of 
hours

L Number of 
hours



5

5

TEACHING TOOLS USED 

-
-

LEARNING OUTCOMES ACHIEVEMENT
Evaluati
on –

–

PRIMARY AND SECONDARY LITERATURE



PRIMARY LITERATURE:
(

SECONDARY LITERATURE:

On-Line Documantation 

-MAIL ADDRESS)

 
  



5

 
 

Name in English  
Computer Science  

Specialization (if applicable): …………………….. 
Profile:  academic  
Level and form of studies: 1st level, full-time 

optional
INZ002033Wls

Group of courses NO

ZZU

(

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 



PROGRAMME CONTENT

Lecture Number of 
hours 

-

15 
L Number of 

hours

5

5

Seminar Number of 
hours

5



-

TEACHING TOOLS USED 

5
EVALUATION OF  LEARNING  OUTCOMES  ACHIEVEMENT

Evaluation –
–

F

F

F5
5

 

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
 –

 -
 

SECONDARY LITERATURE:
 
 
 
 



-MAIL ADDRESS)
bogdan.trawinski@pwr.edu.pl

  



 
 

Name in Polish  
Name in English . 
Main field  Applied Computer Science  
Specialization (if applicable):  
Profile:  academic / practical*
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

-wide*
 INZ002024 

Group of courses YES / NO*

ZZU

5

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
 

2.
\

-

 



PROGRAM CONTENT

Lectures Number of 
hours 

–

–

–

–

–

–

–

-

-

30 



Classes Number of 
hours

–
–

-

L Number of 
hours

TEACHING TOOLS USED

–
–

–
–
–
–

CT LEARNING OUTCOMES ACHIEVEMENT

Evaluation 
–

C –



PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

Identification of control plants
Modern Control Theory - -

., Advanced identification and control

SECONDARY LITERATURE:

Nonlinear Programming Theory and Algorithms

Pattern Recognition and Machine Learning

An Introduction to Optimization -
[5 Modern Control Engineering

SURNAME, E-MAIL ADDRESS)

  



FACULTY
 

 

Name in English  
Main field  
Specialization (if applicable): …………………….. 
Profile:  academic* 
Level and form of studies: 1st level, full-time

 INZ002017
Group of courses YES*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

-

 



 

P Number of 
hours

Seminar Number of 
hours

-

-

15

TEACHING TOOLS USED 

LEARNING OUTCOMES ACHIEVEMENT

Evaluation 
–

–

F –

-



-

–

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

-MAIL ADDRESS)

  



 
 

Name in Polish   
Name in English probabilistic and statistics 
Main field Applied Computer Science 
Specialization (if applicable): …………………….. 
Profile:  academic / practical* 
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time 
studies*

optional / -wide*
: INZ004410 

Group of courses YES / NO*

ZZU

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

\

 

 

-

-



-

-
-

-
-

- -
-

-

-
-

-
-

-

-

PROGRAMME CONTENT

Lectures Number of

hours

5



-

30

Classes Number of 
hours

-

-
- -

5 -

-

-
-

-
-

- -

30 

TEACHING TOOLS USED 

- -
- -

LEARNING OUTCOMES ACHIEVEMENT



Evaluation 
–

–

-

C -
-

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE: 

matematyczna w zadaniach
 

 
 Tablice statystyczne
 

przyrodniczych
 Wnioskowanie statystyczne. Modele i metody

-
 Probabilistyka w zastosowaniach technicznych
 

i zadaniach
 Probability theory and mathematical statistics, 3 edition

 
medycyny

 Statystyka z pakietem komputerowym STATISTICA PL. Teoria 
i zastosowania. 

 Probability, Random Processes and Statistical 
Analysis. 

SECONDARY LITERATURE:

 
 One thousand exercises In probability

 
Definicje, twierdzenia, wzory

 

 Weryfikacja hipotez statystycznych wspomagana komputerowo



 

 Metody statystyczne. Zadania i sprawdziany. 

 

-MAIL ADDRESS)

  



 
Name in Polish:   
Name in English:
Main field of stu Applied Computer Science 
Specialization (if applicable): 
Profile: practical 
Level and form of studies: 1st, full-time 

  optional 
 INZ004420

Group of courses: YES

ZZU

(
C C

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
B -

-

 

U
U -

 

U  -

U  

PROGRAMME CONTENT



Form of classes – lecture Number of hours

-

5

15 

Form of classes - Number of hours

-

-

-

-

B

U

U

U



30

TEACHING TOOLS USED 

-
 Student’s i
 Student’s –

-
 

Evaluation –

–

– F U
U
U

-

F – U
U
U
U

-

U
U

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

 

SECONDARY LITERATURE:

 
 

 

-MAIL ADDRESS)

 



FACULTY OF COMPUTER SCIENCE AND MANAGEMENT
SUBJECT CARD 

Name in English                                     ALGEBRA AND ANALYTIC GEOMETRY  
Name in Polish                                        ALGEBRA Z G A  
Main field of study (if applicable)          Computer Science 
Level and form of studies                  I level, full time  
Kind of subject                   obligatory  
Subject code                               MAT001688 
Group of courses                                     YES  

 
 

 Lecture Classes Laboratory Project Seminar 

Number of hours of organized 
classes in University (ZZU) 

30 30    

Number of hours of total student 
workload (CNPS) 

     

Form of crediting 
exam 

crediting 
with grade 

   

For group of courses mark (X) final 
course 

X     

Number of ECTS points      
including number of ECTS points 
for practical (P) classes 

     

including number of ECTS points 
for direct teacher-student contact 
(BK) classes 

     

 
 

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 
It is recommended that the knowledge of mathematics is equivalent to high school certificate at the basic 
level. 

 
 

SUBJECT OBJECTIVES 
C1 Presentation of basic theorems and algorithms concerning the theory of linear equations. 
C2 Presentation of basic notions concerning matrix calculus, eigenvalues and eigenvectors of matrices. 
C3 Exposition of rudiments of the theory of complex numbers, polynomial and rational functions. 
C4 Exposition of rudiments of analytic geometry in R3. 
C5 Expalining the basic notions of theory of vector spaces. 

 
 

SUBJECT EDUCATIONAL EFFECTS 
Relating to knowledge a student  
PEK_W1  knows basic methods of solving systems of linear equations,  
PEK_W2  knows basic properties of complex numbers, 
PEK_W3  knows basic algebraic properties of polynomials, 
PEK_W4  knows characterizations of lines and planes in R3. 
PEK_W5  knows basic notions of theory of vector spaces. 



Relating to skills a student:
PEK_U1  can add and multiply matrices and calculate determinants, 
PEK_U2  can solve systems of linear equations, 
PEK_U3  can find eigenvalues and eigenvectors of a matrix, 
PEK_U4  can carry out calculations with use of complex numbers, 
PEK_U5  can find line and plane equations in the space R3. 

 
 
 

PROGRAM CONTENT 
Form of classes - lectures Hours 

Lec1  1 

Lec2 
The notion of a matrix. Operations on matrices. Transposition. Examples of matrices 
(triangular,  symmetric, diagonal etc.). 

2 

Lec3 
The determinant of a matrix.  The Laplace expansion. Cofactor of an element of a 
matrix. Minors. Properties of determinants. Calculation of determinants by 
elementary row and column operations.  

3 

Lec4 
Inverse matrix. Computation of inverse matrix by cofactors or by elementary row 
operations. Properties of inverse matrices. Matrix equations. Rank of a matrix. 
Applications of determinants, their connections with rank and invertibility.  

2 

Lec5 
Systems of linear equations. Capelli Gaussian 
elimination. Solving arbitrary systems of linear equations.  

3 

Lec6 
Complex numbers.  Operations on complex numbers in algebraic form.  Complex 
conjugate.  Modulus.  Argument.  

2 

Lec7 
Geometric interpretation of a complex number. Polar form of a complex number.  De 

 
2 

Lec8 
Polynomials. Polynomial remainder theorem. Fundamental theorem of algebra.  
Roots of  polynomials with real coefficients.   

2 

Lec9 
Linear and quadratic factors of a real polynomial. Decomposition of a polynomial 
into factors. Rational functions. Real partial fractions with  irreducible denominators. 
Partial fraction decomposition of a real rational function. 

2 

Lec10 Eigenvalues and eigenvectors of a matrix. 2 

Lec11 
Analytic geometry in  the space R3. Operations on vectors. Length of a vector. Scalar 
product, cross product and triple product of vectors - computing area and volume. 

2 

Lec12 Planes. Normal to a plane. Equations of a plane. Relative location of planes. 1 

Lec13 
Line in the space. Equations of a line (parametric, directional). Line as an intersection 
of  planes. Relative location of two lines. Relative location of a line and a plane. 
Orthogonal projection of a point onto a line or a plane. 

3 

Lec14 
Vector spaces (finite dimensional). Linear combination of vectors. Linear 
independence. Basis and dimension of a vector space. 

3 

Total hours 30 
 
 

Form of classes  classes Hours 

Cl1 Transformation of algebraic expressions.  1 
Cl2 Operations on matrices. 1 

Cl3 
Calculation of matrix determinants with use of their properties. Laplace expansion. 
Computation of an inverse matrix. Solving matrix equations. Evaluation of the rank 
of a matrix. 

4 



Cl4 
Kronecker- Gaussian elimination. Solving of 
arbitrary systems of linear equations.  

4 

Cl5 
Operations on complex numbers in algebraic form. Polar form. Geometric 
interpretation. Powers and roots of complex numbers. Solving simple equations and 
inequalities. 

6 

Cl6 
Finding roots of polynomials. Decomposition of a polynomial into irreducible 
components. Partial fraction decomposition of a real rational function. 

4 

Cl7 Eigenvalues and eigenvectors of a matrix. 2 

Cl8 
Vector operations. Scalar, cross or triple product of vectors and their applications to 
calculating area and volume. 

2 

Cl9 
Solving problems in analytic geometry in R3  finding equations of lines and planes, 
finding projections of vectors etc.  

4 

Cl10 Test. 2 
Total hours 30 

 
 

TEACHING TOOLS USED 
N1 Lectures  traditional or using multimedia tools. 
N2 Classes  traditional method (problems sessions and discussion). 
N3 -study with the assistance of mathematical packages. 
N4 Tutorial. 

 
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT 

Evaluation (F-forming; P - 
concluding) 

Educational effect number Way of evaluating educational 
effect achievement 

F  Cl PEK_U1 - PEK_U5 oral presentations, quizzes, tests 
F  Lec PEK_W1 - PEK_W5 exam 
P - rules set by the lecturer 

 
 

PRIMARY AND SECONDARY LITERATURE 
PRIMARY LITERATURE 

[1]  
 

[2]  T. Jurlewicz, Z. Skoczylas, Algebra i geometria analityczna. Definicje, twierdzenia, wzory. 
 

[3]  P. Kaj  
[4]  

 
 
SECONDARY LITERATURE 

[1]   
[2]   
[3]  

Warszawa 2003. 
[4]  F. Leja, Geometria analityczna, PWN, Warszawa 1972. 
[5]  i, Geometria analityczna w zadaniach, PWN, Warszawa 

1993. 
 



SUBJECT SUPERVISORS
 

dr Karina Olszak (Karina.Olszak@pwr.edu.pl) 
 
 

CORRELATION MATRIX BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT 

ALGEBRA AND ANALYTIC GEOMETRY MAT001688 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Computer science 

 
Subject 

educational 
effect 

Correlation between subject 
educational effect and 

educational effects defined for 
main field of study and 

specialization (if applicable) 

Subject 
objectives 

Programme content Teaching 
tool number 

PEK_W1 K1INF_W01 C1, C2 Lec5, Cl4 N1-N4 
PEK_W2 K1INF_W01 C3 Lec6-Lec9, Cl5, Cl6 N1-N4 
PEK_W3 K1INF_W01 C3 Lec8, Lec9, Cl6 N1-N4 
PEK_W4 K1INF_W01 C4 Lec11-Lec13, Cl8, Cl9 N1-N4 
PEK_W5 K1INF_W01 C5 Lec14 N1, N3, N4 
PEK_U1 K1INF_W01 C2 Lec2-Lec4, Lec10, Cl2, Cl3 N1-N4 
PEK_U2 K1INF_W01 C1, C2 Lec5, Cl4 N1-N4 
PEK_U3 K1INF_W01 C2 Lec10, Cl7 N1-N4 
PEK_U4 K1INF_W01 C3 Lec6-Lec9, Cl5, Cl6 N1-N4 
PEK_U5 K1INF_W01 C4 Lec11-Lec13, Cl8, Cl9 N1-N4 
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FACULTY OF COMPUTER SCIENCE AND MANAGEMENT 
SUBJECT CARD 

Name in English                                        MATHEMATICAL ANALYSIS I 
Name in Polish                                          ANALIZA MATEMATYCZNA I 
Main field of study (if applicable)             Computer Science 
Specialization (if applicable) 
Level and form of studies                           I level, full time 
Kind of subject                                           obligatory 
Subject code                                               MAT001689 
Group of courses                                        YES 

  
 

 Lecture Exercise class Laboratory Project Seminar 
Number of hours of organized 
University classes (ZZU) 

30 30    

Number of hours of total student 
workload (CNPS) 

     

Form of crediting 
exam 

crediting with 
grade 

   

For a group of courses mark the 
final course (X) 

X     

Number of ECTS points 6     

including number of ECTS 
points for practical (P) classes  

     

including number of ECTS 
points for direct teacher-student 
contact (BK) classes 

     

 
 

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 
Knowledge of mathematics equivalent to high school certificate at the advanced level is recommended. 

  
 

SUBJECT OBJECTIVES 
C1 Provide training in basic elementary functions and their properties. 
C2 Provide training in basic differential calculus of one-variable functions. 
C3 Introduction to the concept of definite integral, its basic properties and methods of calculation. 
C4 Presentation of practical applications of differential and integral calculus of one-variable functions. 

  
 

SUBJECT EDUCATIONAL EFFECTS 
Relating to knowledge a student: 
PEK_W1 knows graphs and properties of basic elementary functions, 
PEK_W2 knows basic notions and theorems of  differential calculus for one-variable functions, 
PEK_W3 knows the concept of definite integral, its properties and basic applications. 
 
Relating to skills a student: 
PEK_U1 can solve typical equations and inequalities with elementary functions, 



2 

PEK_U2 can examine a function and draw its graph, 
PEK_U3 can evaluate typical indefinite integrals and calculate definite integrals, 
PEK_U4 can apply differential and integral calculus to solve practical problems. 

 
 

PROGRAMME CONTENT 
Form of classes - lecture Hours 

Lec1 
Definition of a function. Basic examples: linear, quadratic and polynomial functions. 
Rational functions. Composition of functions. Transformations of graphs of functions. 

3 

Lec2 
Injective functions. The inverse function and its graph. Power and exponential functions 
and their inverses. Properties of logarithms. 

2 

Lec3 Trigonometric functions. Unit (trigonometric) circle. Inverse trigonometric functions. 2 

Lec4 
Sequences of real numbers. Finite and infinite limit of a sequence. Basic theorems on 
limits of sequences. Indeterminate expressions. The number e. 

3 

Lec5 
The limit of a function at a point and the limit at infinity. Examples of the limits of 
certain indeterminate expressions. Asymptotes. 

2 

Lec6 
Continuity of a function at a point and on an interval. Basic properties of continuous 
functions. Approximate solutions of equations.  

2 

Lec7 
The derivative of a function. Geometrical and physical interpretations of the derivative. 
Tangent line. Differential of a function. Derivatives of basic elementary functions.  
Differentiation rules. 

2 

Lec8 Lagrange  theorem. Intervals of monotonicity of a function. De l . 2 
Lec9 Local and global extrema. Examples of optimization problems. 2 

Lec10 
Definition and basic properties of indefinite integral. Basic rules. The substitution rule 
and integration by parts. 

2 

Lec11 
Definition and basic properties of definite integral. Fundamental theorem of calculus 
(Newton-Leibniz theorem). 

2 

Lec12 
Applications of integral calculus (average value of a function, area of a flat region, 
volumes of solids of revolution, arc length etc.) 

2 

Lec13 Integration of rational and trigonometric functions.  2 

Lec14 
Examples of applications of mathematical analysis methods for one-variable functions 
(e.g. Taylor  theorem, convexity and inflection points of a function, or other 
applications typical for the field of study). 

2 

 Total hours 30 
Form of classes  classes Hours 

Cl1 
Elements of mathematical logic (logical connectives, quantifiers). Determination of the 
function domain. Even and odd functions. 

2 

Cl2 
Composition of functions. Transformations of graphs of functions. Polynomial and 
rational equations and inequalities. 

2 

Cl3 
The inverse function. Typical equations and inequalities with exponential and 
logarithmic functions. 

2 

Cl4 
Trigonometric and inverse trigonometric functions. Unit (trigonometric) circle. Typical 
trigonometric equations and inequalities. 

2 

Cl5 
Monotonicity and boundedness of sequences. Computing proper and improper limits of 
sequences. 

2 

Cl6 Limits of functions. Asymptotes. 2 
Cl7 Continuity of a function. Approximate solutions of equations. 2 

Cl8 
Derivative of a function. Rules of differentiation. Tangent line. Differentials and their 
applications. 

2 

Cl9 De l . Intervals of monotonicity of a function. 2 



3 

Cl10  Determining local and global extrema of a function. 2 

Cl11 
 Evaluation of indefinite integrals of elementary functions. Integration by parts and  by 
substitution. 

2 

Cl12 Calculating definite integrals. Area of a flat region as an application of definite integral. 2 
Cl13 Applications of definite integral. 2 
Cl14 Integration of rational and trigonometric functions. 2 
Cl15 Test. 2 

 Total hours 30 
 
 

TEACHING TOOLS USED 
N1 Lectures  traditional or using multimedia tools. 
N2 Classes  traditional method (problems sessions and discussion). 
N3 -study with the assistance of mathematical packages. 
N4 Tutorial. 

  
 

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT 

Evaluation (F - forming; 
P - concluding) 

Educational effect number Way of evaluating educational effect 
achievement 

F-Cl PEK_U1-PEK_U4, 
PEK_K1 

tests, oral presentations, quizzes 

F-Lec PEK_W1-PEK_W3 exam 
P - rules set by the lecturer 

 
 

PRIMARY AND SECONDARY LITERATURE 
PRIMARY LITERATURE: 

[1] G. Dec  
[2] M. Gewert, Z. Skoczylas, Analiza matematyczna 1. Definicje, twierdzenia, wzory, Oficyna 

, 2015. 
[3] ydawnicza 

, 2015. 
[4] W. Krysicki, L. , 2006. 

 
SECONDARY LITERATURE: 

[1]  
[2]  cz.1-2, WNT, Warszawa, 2006. 
[3] , 

2013. 
  
 

SUBJECT SUPERVISORS 

 
dr Jolanta Sulkowska (Jolanta.Sulkowska@pwr.edu.pl) 
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CORRELATION MATRIX BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT 
MATHEMATICAL ANALYSIS I MAT1689 

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Computer Science 
 

Subject 
educationa

l effect 

Correlation between 
subject educational 

effect and educational 
effects defined for 

main field of study and 
specialization (if 

applicable) 

Subject 
objectives 

Programme content Teaching 
tool 

number 

PEK_W1 K1INF_W01 C1 Lec1-Lec6 N1-N4 
PEK_W2 K1INF_W01 C2 Lec7-Lec9, Lec14 N1-N4 

PEK_W3 K1INF_W01 C3 Lec10-Lec13 N1-N4 

PEK_U1 K1INF_W01 C1 Lec1-Lec3, Cl1-Cl4 N1-N4 

PEK_U2 K1INF_W01 C1 Lec5-Lec9, Cl5-Cl10 N1-N4 

PEK_U3 K1INF_W01 C3 Lec10, Lec11, Lec13, Cl11, Cl12, Cl14 N1-N4 

PEK_U4 K1INF_W01 C2, C4 Lec7, Lec12, Lec14, Cl8-Cl10, Cl12, Cl13 N1-N4 

 



1 

 

FACULTY OF COMPUTER SCIENCE AND MANAGEMENT 
SUBJECT CARD 

Name in English       MATHEMATICAL ANALYSIS II 
Name in Polish          ANALIZA MATEMATYCZNA II 
Main field of study (if applicable)        Computer Science 
Specialization (if applicable):  
Level and form of studies: I level, full time 
Kind of subject: obligatory 
Subject code: MAT001690 
Group of courses: YES 

  
 

 Lecture Classes Laboratory Project Seminar 
Number of hours of organized classes in 
University (ZZU) 

30 15    

Number of hours of total student 
workload (CNPS) 

     

Form of crediting 
exam 

crediting 
with grade 

   

For group of courses mark (X) final 
course 

X     

Number of ECTS points 5     
including number of ECTS points for 
practical (P) classes 

     

including number of ECTS points for 
direct teacher-student contact (BK) 
classes 

     

 
 

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 
Student must have basic knowledge in one-variable differential and integral calculus, confirmed by 
completing the Mathematical Analysis I course with a positive grade. 

 
 

SUBJECT OBJECTIVES 
C1 Provide training in basics of infinite series and power series theories. 
C2 Presentation of rudiments of multivariable differential calculus. 
C3 Exposition of basics of multiple integrals. 
C4 Introduction to the idea of the Laplace and Fourier transformations. 

 
 

 
Relating to knowledge a student 
PEK_W1 knows basic convergence tests for infinite series, 
PEK_W2 knows rudiments of multivariable differential and integral calculus, 
PEK_W3 knows the notions of the Laplace and Fourier transformations. 
Relating to skills a student 
PEK_U1 is able to find power series representation of a function and knows how to use it for 



2 

approximations, 
PEK_U2 can calculate and interpret partial derivatives, directional derivatives and gradients of 
multivariable functions, is able to find local and global extrema of two-variable functions, 
PEK_U3 can calculate double integrals and apply double-integral calculus to solve engineering 
problems, 
PEK_U4 can find the Laplace transforms of basic functions. 

 
PROGRAM CONTENT 

Form of classes - lectures Hours 

Lec1 Improper integrals. Absolute and conditional convergence. Cauchy principal value. 2 
Lec2 Infinite series. The basic tests for convergence and divergence. Absolute and conditional 

convergence. The alternatin  
2 

Lec3 Power series. The radius and interval of convergence. Cauchy-Hadamard theorem. 
Taylor series. 

2 

Lec4 Sets in the plane and in space. Functions of several variables. Graphs of typical two-
variable functions. Surfaces of revolution and cylindrical surfaces. 

2 

Lec5 The partial derivative. Definition. Geometric interpretation. Higher order partial 
derivatives. . 

2 

Lec6 The tangent plane to the graph of two-variable function. Directional derivatives. 
Gradient of a function 

2 

Lec7 Local and global extrema of two-variable function. Necessary and sufficient conditions 
for the existence of minimum /maximum. Examples of extremal problems in geometry 
and engineering. 

2 

Lec8 Conditional extrema. Applications. Examples of optimization problems. 2 
Lec9 Double integral, its definition and interpretation. Methods of calculation of double 

integrals over normal and regular regions. 
2 

Lec10 Properties of double integrals. Jacobian determinant. Change of variables in double 
integrals. Double integrals in polar coordinates. 

2 

Lec11 Applications of double integrals in geometry, physics and engineering. 2 
Lec12 Introduction to theory of ordinary differential equations. Laplace transformation. 2 
Lec13 Laplace inverse transformation and its applications in ordinary differential equations.  2 
Lec14 Fourier transformation and its applications. 4 

Total hours 30 
Form of classes - classes Hours 

Cl1 Improper integrals. 1 
Cl2 Infinite series. 1 
Cl3 Power series. 1 
Cl4 Functions of two variables. 1 
Cl5 Partial derivatives. 1 
Cl6 Gradient of a function. Tangent planes. 1 
Cl7 Local and global minima and maxima. 1 
Cl8 Conditional extrema. 1 
Cl9 Double integrals. 1 

Cl10 Double integrals in polar coordinates. 1 
Cl11 Applications of double integrals. 1 
Cl12 Integral transforms. 2 
Cl13 Test. 2 

Total hours 15 
 



3 

TEACHING TOOLS USED 
N1 Lectures  traditional or using multimedia tools. 
N2 Classes - traditional method (problems sessions and discussion). 

-study with the assistance of mathematical packages. 
 

 EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT 
Evaluation (F-forming; 

P - concluding) 
Educational effect number Way of evaluating educational effect 

achievement 
F1 PEK_U1- PEK_U4  tests, oral presentations, quizzes 
F2 PEK_W1-PEK_W3 exam 
P  rules set by the lecturer 

 
PRIMARY AND SECONDARY LITERATURE 

PRIMARY LITERATURE 
[1]  
[2] hnicznych, Cz. 1-2, WNT, Warszawa, 

2006. 
[3] M. Gewert, Z. Skoczylas, Analiza Matematyczna 2. Definicje, twierdzenia, wzory, Oficyna 

, 2016 
 

SECONDARY LITERATURE 
[1] arszawa, 2006 
[2] - II, PWN, Warszawa, 2007 
[3] M. Gewert, Z. Skoczylas, Anali adania, Oficyna Wydawnicza 

, 2016 
 

SUBJECT SUPERVISORS 
 

doc. dr Zbigniew Skoczylas (Zbigniew.Skoczylas@pwr.edu.pl) 
 

CORRELATION MATRIX BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT 
MATHEMATICAL ANALYSIS 2.4 A    MAT001690  

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Computer Science 
 

Subject 
educational 

effect 

Correlation between subject 
educational effect and 

educational effects defined for 
main field of study and 

specialization (if applicable) 

Subject 
objectives 

Programme content Teaching tool 
number 

PEK_W1 K1INF_W01 C1 Lec2, Lec3, Cl2, Cl3 N1- N3 
PEK_W2 K1INF_W01 C2, C3 Lec4-Lec12, Cl4-Cl11 N1- N3 

PEK_W3 K1INF_W01 C4 Lec13, Lec14, Cl12 N1- N3 

PEK_U1 K1INF_W01 C1 Lec3, Cl3 N1- N3 

PEK_U2 K1INF_W01 C2 Lec5-Lec8, Cl5-Cl8 N1- N3 

PEK_U3 K1INF_W01 C3 Lec9-Lec11, Cl9-Cl11 N1- N3 

PEK_U4 K1INF_W01 C4 Lec12, Lec13, Cl12 N1- N3 

 
 



FACULTY OF COMPUTER SCIENCE AND MANAGEMENT 

SUBJECT CARD 

Name in English                                     ALGEBRA AND ANALYTIC GEOMETRY  
Name in Polish                                        ALGEBRA Z GEOMETRIĄ ANALITYCZNĄ 

Main field of study (if applicable)          Computer Science 

Level and form of studies                  I level, full time  

Kind of subject                   obligatory  

Subject code                               MAT001688 

Group of courses                                     YES  

 

 

 Lecture Classes Laboratory Project Seminar 

Number of hours of organized 

classes in University (ZZU) 
30 30    

Number of hours of total student 

workload (CNPS) 
     

Form of crediting 
exam 

crediting 

with grade 
   

For group of courses mark (X) final 

course 
X     

Number of ECTS points      

including number of ECTS points 

for practical (P) classes 
     

including number of ECTS points 

for direct teacher-student contact 

(BK) classes 

     

 

 

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

It is recommended that the knowledge of mathematics is equivalent to high school certificate at the basic 

level. 

 

 

SUBJECT OBJECTIVES 

C1 Presentation of basic theorems and algorithms concerning the theory of linear equations. 

C2 Presentation of basic notions concerning matrix calculus, eigenvalues and eigenvectors of matrices. 

C3 Exposition of rudiments of the theory of complex numbers, polynomial and rational functions. 

C4 Exposition of rudiments of analytic geometry in R
3
. 

C5 Expalining the basic notions of theory of vector spaces. 
 

 

SUBJECT EDUCATIONAL EFFECTS 

Relating to knowledge a student  
PEK_W1  knows basic methods of solving systems of linear equations,  

PEK_W2  knows basic properties of complex numbers, 

PEK_W3  knows basic algebraic properties of polynomials, 

PEK_W4  knows characterizations of lines and planes in R
3
. 

PEK_W5  knows basic notions of theory of vector spaces. 



Relating to skills a student: 

PEK_U1  can add and multiply matrices and calculate determinants, 

PEK_U2  can solve systems of linear equations, 

PEK_U3  can find eigenvalues and eigenvectors of a matrix, 

PEK_U4  can carry out calculations with use of complex numbers, 

PEK_U5  can find line and plane equations in the space R
3
. 

 

 

 

PROGRAM CONTENT 

Form of classes - lectures Hours 

Lec1 Mathematical induction. Newton’s binomial formula. 1 

Lec2 
The notion of a matrix. Operations on matrices. Transposition. Examples of matrices 

(triangular,  symmetric, diagonal etc.). 
2 

Lec3 

The determinant of a matrix.  The Laplace expansion. Cofactor of an element of a 

matrix. Minors. Properties of determinants. Calculation of determinants by 

elementary row and column operations. Cauchy’s theorem. Nonsingular matrix. 

3 

Lec4 

Inverse matrix. Computation of inverse matrix by cofactors or by elementary row 

operations. Properties of inverse matrices. Matrix equations. Rank of a matrix. 

Applications of determinants, their connections with rank and invertibility.  

2 

Lec5 
Systems of linear equations. Rouché–Capelli theorem. Cramer’s formulas. Gaussian 

elimination. Solving arbitrary systems of linear equations.  
3 

Lec6 
Complex numbers.  Operations on complex numbers in algebraic form.  Complex 

conjugate.  Modulus.  Argument.  
2 

Lec7 
Geometric interpretation of a complex number. Polar form of a complex number.  De 

Moivre’s  formula. Roots of complex numbers. 
2 

Lec8 
Polynomials. Polynomial remainder theorem. Fundamental theorem of algebra.  

Roots of  polynomials with real coefficients.   
2 

Lec9 

Linear and quadratic factors of a real polynomial. Decomposition of a polynomial 

into factors. Rational functions. Real partial fractions with  irreducible denominators. 

Partial fraction decomposition of a real rational function. 

2 

Lec10 Eigenvalues and eigenvectors of a matrix. 2 

Lec11 
Analytic geometry in  the space R

3
. Operations on vectors. Length of a vector. Scalar 

product, cross product and triple product of vectors - computing area and volume. 
2 

Lec12 Planes. Normal to a plane. Equations of a plane. Relative location of planes. 1 

Lec13 

Line in the space. Equations of a line (parametric, directional). Line as an intersection 

of  planes. Relative location of two lines. Relative location of a line and a plane. 

Orthogonal projection of a point onto a line or a plane. 

3 

Lec14 
Vector spaces (finite dimensional). Linear combination of vectors. Linear 

independence. Basis and dimension of a vector space. 
3 

Total hours 30 
 

 

Form of classes – classes Hours 

Cl1 Transformation of algebraic expressions. Newton’s binomial formula. 1 

Cl2 Operations on matrices. 1 

Cl3 

Calculation of matrix determinants with use of their properties. Laplace expansion. 

Computation of an inverse matrix. Solving matrix equations. Evaluation of the rank 

of a matrix. 

4 



Cl4 
Kronecker-Capelli theorem. Cramer’s formulas. Gaussian elimination. Solving of 

arbitrary systems of linear equations.  
4 

Cl5 

Operations on complex numbers in algebraic form. Polar form. Geometric 

interpretation. Powers and roots of complex numbers. Solving simple equations and 

inequalities. 

6 

Cl6 
Finding roots of polynomials. Decomposition of a polynomial into irreducible 

components. Partial fraction decomposition of a real rational function. 
4 

Cl7 Eigenvalues and eigenvectors of a matrix. 2 

Cl8 
Vector operations. Scalar, cross or triple product of vectors and their applications to 

calculating area and volume. 
2 

Cl9 
Solving problems in analytic geometry in R

3
 – finding equations of lines and planes, 

finding projections of vectors etc.  
4 

Cl10 Test. 2 

Total hours 30 
 

 

TEACHING TOOLS USED 

N1 Lectures – traditional or using multimedia tools. 

N2 Classes – traditional method (problems sessions and discussion). 

N3 Student’s self-study with the assistance of mathematical packages. 

N4 Tutorial. 

 

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT 

Evaluation (F-forming; P - 

concluding) 

Educational effect number Way of evaluating educational 

effect achievement 

F – Cl PEK_U1 - PEK_U5 oral presentations, quizzes, tests 

F – Lec PEK_W1 - PEK_W5 exam 

P - rules set by the lecturer 

 

 

PRIMARY AND SECONDARY LITERATURE 

PRIMARY LITERATURE 

[1]  T. Jurlewicz, Z. Skoczylas, Algebra i geometria analityczna. Przykłady i zadania, Oficyna 

Wydawnicza GiS, Wrocław 2015. 

[2]  T. Jurlewicz, Z. Skoczylas, Algebra i geometria analityczna. Definicje, twierdzenia, wzory. 

Oficyna Wydawnicza GiS, Wrocław 2014. 

[3]  P. Kajetanowicz, J. Wierzejewski, Algebra z geometrią analityczną, PWN 2008. 

[4]  M. Zakrzewski, Markowe wykłady z matematyki, Algebra z geometrią, Oficyna Wyd. GiS, 

Wrocław 2015. 

 

SECONDARY LITERATURE 

[1]  B. Gleichgewicht, Algebra, Oficyna Wydawnicza GiS, Wrocław 2004. 

[2]  A. Mostowski, M. Stark, Elementy algebry wyższej, PWN, Warszawa 1963. 

[3]  W. Stankiewicz, Zadania z matematyki dla wyższych uczelni technicznych, Cz. A, PWN, 

Warszawa 2003. 

[4]  F. Leja, Geometria analityczna, PWN, Warszawa 1972. 

[5]  E. Kącki, D. Sadowska, L. Siewierski, Geometria analityczna w zadaniach, PWN, Warszawa 

1993. 
 



SUBJECT SUPERVISORS 

Wydziałowa Komisja Programowa ds. kursów ogólnouczelnianych 

dr Karina Olszak (Karina.Olszak@pwr.edu.pl) 

 

 

CORRELATION MATRIX BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT 

ALGEBRA AND ANALYTIC GEOMETRY MAT001688 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Computer science 

 

Subject 

educational 

effect 

Correlation between subject 

educational effect and 

educational effects defined for 

main field of study and 

specialization (if applicable) 

Subject 

objectives 

Programme content Teaching 

tool number 

PEK_W1 K1INF_W01 C1, C2 Lec5, Cl4 N1-N4 

PEK_W2 K1INF_W01 C3 Lec6-Lec9, Cl5, Cl6 N1-N4 

PEK_W3 K1INF_W01 C3 Lec8, Lec9, Cl6 N1-N4 

PEK_W4 K1INF_W01 C4 Lec11-Lec13, Cl8, Cl9 N1-N4 

PEK_W5 K1INF_W01 C5 Lec14 N1, N3, N4 

PEK_U1 K1INF_W01 C2 Lec2-Lec4, Lec10, Cl2, Cl3 N1-N4 

PEK_U2 K1INF_W01 C1, C2 Lec5, Cl4 N1-N4 

PEK_U3 K1INF_W01 C2 Lec10, Cl7 N1-N4 

PEK_U4 K1INF_W01 C3 Lec6-Lec9, Cl5, Cl6 N1-N4 

PEK_U5 K1INF_W01 C4 Lec11-Lec13, Cl8, Cl9 N1-N4 
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FACULTY OF COMPUTER SCIENCE AND MANAGEMENT 

SUBJECT CARD 

Name in English                                        MATHEMATICAL ANALYSIS I 
Name in Polish                                          ANALIZA MATEMATYCZNA I 

Main field of study (if applicable)             Computer Science 

Specialization (if applicable) 

Level and form of studies                           I level, full time 

Kind of subject                                           obligatory 

Subject code                                               MAT001689 

Group of courses                                        YES 

  

 

 Lecture Exercise class Laboratory Project Seminar 

Number of hours of organized 

University classes (ZZU) 
30 30    

Number of hours of total student 

workload (CNPS) 
     

Form of crediting 
exam 

crediting with 

grade 
   

For a group of courses mark the 

final course (X) 
X     

Number of ECTS points 6     

including number of ECTS 

points for practical (P) classes  
     

including number of ECTS 

points for direct teacher-student 

contact (BK) classes 

     

 

 

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Knowledge of mathematics equivalent to high school certificate at the advanced level is recommended. 

  

 

SUBJECT OBJECTIVES 

C1 Provide training in basic elementary functions and their properties. 

C2 Provide training in basic differential calculus of one-variable functions. 

C3 Introduction to the concept of definite integral, its basic properties and methods of calculation. 

C4 Presentation of practical applications of differential and integral calculus of one-variable functions. 

  

 

SUBJECT EDUCATIONAL EFFECTS 

Relating to knowledge a student: 

PEK_W1 knows graphs and properties of basic elementary functions, 

PEK_W2 knows basic notions and theorems of  differential calculus for one-variable functions, 

PEK_W3 knows the concept of definite integral, its properties and basic applications. 

 

Relating to skills a student: 

PEK_U1 can solve typical equations and inequalities with elementary functions, 



2 

PEK_U2 can examine a function and draw its graph, 

PEK_U3 can evaluate typical indefinite integrals and calculate definite integrals, 

PEK_U4 can apply differential and integral calculus to solve practical problems. 

 

 

PROGRAMME CONTENT 
Form of classes - lecture Hours 

Lec1 
Definition of a function. Basic examples: linear, quadratic and polynomial functions. 

Rational functions. Composition of functions. Transformations of graphs of functions. 
3 

Lec2 
Injective functions. The inverse function and its graph. Power and exponential functions 

and their inverses. Properties of logarithms. 
2 

Lec3 Trigonometric functions. Unit (trigonometric) circle. Inverse trigonometric functions. 2 

Lec4 
Sequences of real numbers. Finite and infinite limit of a sequence. Basic theorems on 

limits of sequences. Indeterminate expressions. The number e. 
3 

Lec5 
The limit of a function at a point and the limit at infinity. Examples of the limits of 

certain indeterminate expressions. Asymptotes. 
2 

Lec6 
Continuity of a function at a point and on an interval. Basic properties of continuous 

functions. Approximate solutions of equations.  
2 

Lec7 

The derivative of a function. Geometrical and physical interpretations of the derivative. 

Tangent line. Differential of a function. Derivatives of basic elementary functions.  

Differentiation rules. 

2 

Lec8 Lagrange’s theorem. Intervals of monotonicity of a function. De l’Hospital’s rule. 2 

Lec9 Local and global extrema. Examples of optimization problems. 2 

Lec10 
Definition and basic properties of indefinite integral. Basic rules. The substitution rule 

and integration by parts. 
2 

Lec11 
Definition and basic properties of definite integral. Fundamental theorem of calculus 

(Newton-Leibniz theorem). 
2 

Lec12 
Applications of integral calculus (average value of a function, area of a flat region, 

volumes of solids of revolution, arc length etc.) 
2 

Lec13 Integration of rational and trigonometric functions.  2 

Lec14 

Examples of applications of mathematical analysis methods for one-variable functions 

(e.g. Taylor’s theorem, convexity and inflection points of a function, or other 

applications typical for the field of study). 

2 

 Total hours 30 

Form of classes – classes Hours 

Cl1 
Elements of mathematical logic (logical connectives, quantifiers). Determination of the 

function domain. Even and odd functions. 
2 

Cl2 
Composition of functions. Transformations of graphs of functions. Polynomial and 

rational equations and inequalities. 
2 

Cl3 
The inverse function. Typical equations and inequalities with exponential and 

logarithmic functions. 
2 

Cl4 
Trigonometric and inverse trigonometric functions. Unit (trigonometric) circle. Typical 

trigonometric equations and inequalities. 
2 

Cl5 
Monotonicity and boundedness of sequences. Computing proper and improper limits of 

sequences. 
2 

Cl6 Limits of functions. Asymptotes. 2 

Cl7 Continuity of a function. Approximate solutions of equations. 2 

Cl8 
Derivative of a function. Rules of differentiation. Tangent line. Differentials and their 

applications. 
2 

Cl9 De l’Hospital’s rule. Intervals of monotonicity of a function. 2 
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Cl10  Determining local and global extrema of a function. 2 

Cl11 
 Evaluation of indefinite integrals of elementary functions. Integration by parts and  by 

substitution. 
2 

Cl12 Calculating definite integrals. Area of a flat region as an application of definite integral. 2 

Cl13 Applications of definite integral. 2 

Cl14 Integration of rational and trigonometric functions. 2 

Cl15 Test. 2 

 Total hours 30 

 

 

TEACHING TOOLS USED 

N1 Lectures – traditional or using multimedia tools. 

N2 Classes – traditional method (problems sessions and discussion). 

N3 Student’s self-study with the assistance of mathematical packages. 

N4 Tutorial. 

  

 

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT 

Evaluation (F - forming; 

P - concluding) 

Educational effect number Way of evaluating educational effect 

achievement 

F-Cl PEK_U1-PEK_U4, 

PEK_K1 

tests, oral presentations, quizzes 

F-Lec PEK_W1-PEK_W3 exam 

P - rules set by the lecturer 

 

 

PRIMARY AND SECONDARY LITERATURE 

PRIMARY LITERATURE: 

[1] G. Decewicz, W. Żakowski, Matematyka, Cz.1, WNT, Warszawa 2007. 

[2] M. Gewert, Z. Skoczylas, Analiza matematyczna 1. Definicje, twierdzenia, wzory, Oficyna 

Wydawnicza GiS, Wrocław, 2015. 

[3] M. Gewert, Z. Skoczylas, Analiza matematyczna 1. Przykłady i zadania, Oficyna Wydawnicza 

GiS, Wrocław, 2015. 

[4] W. Krysicki, L. Włodarski, Analiza matematyczna w zadaniach, Cz. I, PWN, Warszawa, 2006. 

 

SECONDARY LITERATURE: 

[1] F. Leja, Rachunek różniczkowy i całkowy, PWN, 2012. 

[2] R. Leitner, Zarys matematyki wyższej dla studiów technicznych, cz.1-2, WNT, Warszawa, 2006. 

[3] M. Zakrzewski, Markowe wykłady z matematyki. Analiza, Oficyna Wydawnicza GiS, Wrocław, 

2013. 

  

 

SUBJECT SUPERVISORS 

Wydziałowa Komisja Programowa ds. kursów ogólnouczelnianych 

dr Jolanta Sulkowska (Jolanta.Sulkowska@pwr.edu.pl) 
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CORRELATION MATRIX BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT 

MATHEMATICAL ANALYSIS I MAT1689 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Computer Science 

 

Subject 

educationa

l effect 

Correlation between 

subject educational 

effect and educational 

effects defined for 

main field of study and 

specialization (if 

applicable) 

Subject 

objectives 

Programme content Teaching 

tool 

number 

PEK_W1 K1INF_W01 C1 Lec1-Lec6 N1-N4 

PEK_W2 K1INF_W01 C2 Lec7-Lec9, Lec14 N1-N4 

PEK_W3 K1INF_W01 C3 Lec10-Lec13 N1-N4 

PEK_U1 K1INF_W01 C1 Lec1-Lec3, Cl1-Cl4 N1-N4 

PEK_U2 K1INF_W01 C1 Lec5-Lec9, Cl5-Cl10 N1-N4 

PEK_U3 K1INF_W01 C3 Lec10, Lec11, Lec13, Cl11, Cl12, Cl14 N1-N4 

PEK_U4 K1INF_W01 C2, C4 Lec7, Lec12, Lec14, Cl8-Cl10, Cl12, Cl13 N1-N4 
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FACULTY OF COMPUTER SCIENCE AND MANAGEMENT 

SUBJECT CARD 

Name in English       MATHEMATICAL ANALYSIS II 

Name in Polish          ANALIZA MATEMATYCZNA II 

Main field of study (if applicable)        Computer Science 

Specialization (if applicable):  

Level and form of studies: I level, full time 

Kind of subject: obligatory 

Subject code: MAT001690 

Group of courses: YES 

  

 

 Lecture Classes Laboratory Project Seminar 

Number of hours of organized classes in 

University (ZZU) 
30 15    

Number of hours of total student 

workload (CNPS) 
     

Form of crediting 
exam 

crediting 

with grade 
   

For group of courses mark (X) final 

course 
X     

Number of ECTS points 5     

including number of ECTS points for 

practical (P) classes 
     

including number of ECTS points for 

direct teacher-student contact (BK) 

classes 

     

 

 

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Student must have basic knowledge in one-variable differential and integral calculus, confirmed by 

completing the Mathematical Analysis I course with a positive grade. 

 

 

SUBJECT OBJECTIVES 

C1 Provide training in basics of infinite series and power series theories. 

C2 Presentation of rudiments of multivariable differential calculus. 

C3 Exposition of basics of multiple integrals. 

C4 Introduction to the idea of the Laplace and Fourier transformations. 

 

 

PRZEDMIOTOWE EFEKTY KSZTAŁCENIA 

Relating to knowledge a student 
PEK_W1 knows basic convergence tests for infinite series, 

PEK_W2 knows rudiments of multivariable differential and integral calculus, 

PEK_W3 knows the notions of the Laplace and Fourier transformations. 

Relating to skills a student 
PEK_U1 is able to find power series representation of a function and knows how to use it for 



2 

approximations, 

PEK_U2 can calculate and interpret partial derivatives, directional derivatives and gradients of 

multivariable functions, is able to find local and global extrema of two-variable functions, 

PEK_U3 can calculate double integrals and apply double-integral calculus to solve engineering 

problems, 

PEK_U4 can find the Laplace transforms of basic functions. 

 

PROGRAM CONTENT 

Form of classes - lectures Hours 

Lec1 Improper integrals. Absolute and conditional convergence. Cauchy principal value. 2 

Lec2 Infinite series. The basic tests for convergence and divergence. Absolute and conditional 

convergence. The alternating series test (Leibniz’s theorem). 

2 

Lec3 Power series. The radius and interval of convergence. Cauchy-Hadamard theorem. 

Taylor series. 

2 

Lec4 Sets in the plane and in space. Functions of several variables. Graphs of typical two-

variable functions. Surfaces of revolution and cylindrical surfaces. 

2 

Lec5 The partial derivative. Definition. Geometric interpretation. Higher order partial 

derivatives. Schwarz’s Theorem. 

2 

Lec6 The tangent plane to the graph of two-variable function. Directional derivatives. 

Gradient of a function 

2 

Lec7 Local and global extrema of two-variable function. Necessary and sufficient conditions 

for the existence of minimum /maximum. Examples of extremal problems in geometry 

and engineering. 

2 

Lec8 Conditional extrema. Applications. Examples of optimization problems. 2 

Lec9 Double integral, its definition and interpretation. Methods of calculation of double 

integrals over normal and regular regions. 

2 

Lec10 Properties of double integrals. Jacobian determinant. Change of variables in double 

integrals. Double integrals in polar coordinates. 

2 

Lec11 Applications of double integrals in geometry, physics and engineering. 2 

Lec12 Introduction to theory of ordinary differential equations. Laplace transformation. 2 

Lec13 Laplace inverse transformation and its applications in ordinary differential equations.  2 

Lec14 Fourier transformation and its applications. 4 

Total hours 30 

Form of classes - classes Hours 

Cl1 Improper integrals. 1 

Cl2 Infinite series. 1 

Cl3 Power series. 1 

Cl4 Functions of two variables. 1 

Cl5 Partial derivatives. 1 

Cl6 Gradient of a function. Tangent planes. 1 

Cl7 Local and global minima and maxima. 1 

Cl8 Conditional extrema. 1 

Cl9 Double integrals. 1 

Cl10 Double integrals in polar coordinates. 1 

Cl11 Applications of double integrals. 1 

Cl12 Integral transforms. 2 

Cl13 Test. 2 

Total hours 15 
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TEACHING TOOLS USED 

N1 Lectures – traditional or using multimedia tools. 

N2 Classes - traditional method (problems sessions and discussion). 

N3 Student’s self-study with the assistance of mathematical packages. 

 

 EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT 

Evaluation (F-forming; 

P - concluding) 

Educational effect number Way of evaluating educational effect 

achievement 

F1 PEK_U1- PEK_U4  tests, oral presentations, quizzes 

F2 PEK_W1-PEK_W3 exam 

P – rules set by the lecturer 

 

PRIMARY AND SECONDARY LITERATURE 

PRIMARY LITERATURE 

[1] F. Leja, Rachunek Różniczkowy i Całkowy, Wydawnictwo Naukowe PWN, 2012 

[2] R. Leitner, Zarys Matematyki Wyższej dla Studiów Technicznych, Cz. 1-2, WNT, Warszawa, 

2006. 

[3] M. Gewert, Z. Skoczylas, Analiza Matematyczna 2. Definicje, twierdzenia, wzory, Oficyna 

Wydawnicza GiS, Wrocław, 2016 

 

SECONDARY LITERATURE 

[1] W. Krysicki, L. Włodarski, Analiza Matematyczna w Zadaniach, Cz. II, PWN, Warszawa, 2006 

[2] G. M. Fichtenholz, Rachunek Różniczkowy i Całkowy, T. I - II, PWN, Warszawa, 2007 

[3] M. Gewert, Z. Skoczylas, Analiza Matematyczna 2. Przykłady i zadania, Oficyna Wydawnicza 

GiS, Wrocław, 2016 

 

SUBJECT SUPERVISORS 

Wydziałowa Komisja Programowa ds. Kursów Ogólnouczelnianych 

doc. dr Zbigniew Skoczylas (Zbigniew.Skoczylas@pwr.edu.pl) 

 

CORRELATION MATRIX BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT 

MATHEMATICAL ANALYSIS 2.4 A    MAT001690  
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Computer Science 

 

Subject 

educational 

effect 

Correlation between subject 

educational effect and 

educational effects defined for 

main field of study and 

specialization (if applicable) 

Subject 

objectives 

Programme content Teaching tool 

number 

PEK_W1 K1INF_W01 C1 Lec2, Lec3, Cl2, Cl3 N1- N3 

PEK_W2 K1INF_W01 C2, C3 Lec4-Lec12, Cl4-Cl11 N1- N3 

PEK_W3 K1INF_W01 C4 Lec13, Lec14, Cl12 N1- N3 

PEK_U1 K1INF_W01 C1 Lec3, Cl3 N1- N3 

PEK_U2 K1INF_W01 C2 Lec5-Lec8, Cl5-Cl8 N1- N3 

PEK_U3 K1INF_W01 C3 Lec9-Lec11, Cl9-Cl11 N1- N3 

PEK_U4 K1INF_W01 C4 Lec12, Lec13, Cl12 N1- N3 

 

 


