	WSB University

	Field of study: Informatics

	Course: Programming Computer Calculations

	Educational profile: practical

	Education level:  I-cycle studies

	Number of hours per semester
	1
	2
	3

	
	I
	II
	III
	IV
	V
	VI

	Full -time studies

(L/C/lab/pr/e)*
	
	
	
	
	20/20/0/0/0
	

	Part-time studies

(L/C/lab/pr/e)
	
	
	
	
	
	

	CLASS LANGUAGE
	English

	LECTURER


	Prof. Artur Babiarz

	FORM 


	Lecture, classes

	COURSE OBJECTIVES
	The aim of the course is to familiarize students with the programming of selected methods of computer calculations used in engineering practice.

	Reference to learning outcomes
	Description of learning outcomes  
	Verification of learning outcomes  

	Field-related learning outcome
	PQF
	
	

	Knowledge

	INF_W02
	P6S_WG


	The student knows the methods of performing selected computer calculations
	Test.

	INF_W05
	P6S_WG
	The student knows the methods of solving simple engineering problems
	Test.

	Skills

	INF_U11
	P6S_UW
	The student is able to make a critical analysis of the functioning of the software
	Test.

	
	
	
	

	Social competences

	INF_K01
	P6S_KK
	The student is able to make a critical assessment of his knowledge
	Test.

	
	
	
	

	Students’ own workload  (in didactic hours 1h=45 minutes)** 

	Full- time

Participation in lectures = 20
Participation in classes = 

Preparation to classes = 

Preparation to lectures = 10
Preparation to an examination = 20
Project tasks =

e-learning =

Credit/examination =

others  (indicate which) = 

TOTAL: 50
ECTS points: 2
Including practical classes:
	Part-time

Participation in lectures = 

Participation in classes = 

Preparation to classes = 

Preparation to lectures = 

Preparation to an examination = 

Project tasks =

e-learning =

Credit/examination =

others  (indicate which) = 

TOTAL:

ECTS points:

Including practical classes:



	PREREQUISITES
	Knowledge of the basics of mathematical analysis and programming skills in any language, e.g. C, python.

	COURSE CONTENT

(Division into contact hours and e-learning)
	Contact hours:
Lecture:
Methods of solving systems of linear equations: Cramer's formulas, Gaussian elimination method, iterative methods.

Simple methods of interpolation and approximation.

Linear programming: formulation, interpretation and example of a problem, simplex method, dual problem of linear programming.

Quadratic programming.

dynamic programming.

Linear square problem.

PID control algorithm.

Fourier transform.

Kalman filtration: extended Kalman filter, practical applications.

Discrete Bayes filter algorithm.
E-learning:


	LITERATURE

(compulsory reading)
	Kiusalaas Jaan: Numerical Methods in Engineering with Python 3, Cambridge, 2013.

Peter R. Turner, Thomas Arildsen, Kathleen Kavanagh: Applied Scientific Computing with Python, Springer 2018.



	OPTIONAL LITERATURE (including at least two items in English, either books or articles)
	Robert Johansson: Numerical Python: Scientific Computing and Data Science Applications with Numpy, SciPy and Matplotlib, Apress, 2019.

Joakim Sundnes: Introduction to Scientific Programming with Python, Springer, 2020.


	SCHOLARLY PUBLICATIONS BY PERSONS WHO CONDUCT CLASSES, WHICH ARE RELATED TO THE MODULE SUBJECT 
	

	TEACHING METHODS

(Division into contact hours and e-learning)

	Contact hours:
Presentation with examples in python language.
E-learning:

	TEACHING AIDS
	Presentations, a lot of examples.

	PROJECT

(if implemented in the framework of a classes module)
	Project goal:

Topic of the project:

Project form:

	FORM AND CONDITIONS OF ASSESSMENT

(Division into contact hours and e-learning)
	Test with Teams platform.


* L-lecture, C- classes lab- laboratory,  pro- project, e- e-learning
