	WSB University

	Field of study:  Fundamentals of computer science

	Course: Computer Science

	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)
	16 c
	
	
	
	
	

	Part-time studies

(L/C/lab/pr/e)
	
	
	
	
	
	

	CLASS LANGUAGE
	english


	LECTURER

	Paweł Kostka, Ph.D., D.Sc., Eng.

	FORM


	exercises

	COURSE OBJECTIVES
	The objectives of this course are to use knowledge provided during lecture  and develop practical skills in:
· developing a fundamental understanding of computer systems, information technologies, and basic software tools used in computer science,
· understanding the principles of algorithmic thinking and problem-solving,
· developing the ability to create simple algorithms and implement them using introductory programming tools,
· applying fundamental concepts of programming instructions and data representation.

· developing an introductory understanding of object-oriented programming concepts, including classes, objects, encapsulation, and modular software design.

· learning the principles of effective, responsible, and systematic collaboration with AI-based software agents to support problem solving, programming, learning, and technical documentation while critically evaluating AI-generated outputs,
· developing teamwork, technical communication, and documentation skills through practical laboratory exercises,
· preparing students for advanced courses in programming, object-oriented software development, operating systems, computer architecture, databases, artificial intelligence, and computer networks.


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

	Field-related learning outcome
	PQF
	
	

	Knowledge

	INF_W02
	P6S_WG,
P6S_WG_INŻ
	is able to describe fundamental concepts of algorithms, programming, computer hardware, data representation;
	lab. reports

	Skills

	INF_UO6
INF_UO6



INF_UO6


INF_UO9

INF_UO3


	P6U_UW,

P6U_UW_INŻ

P6U_UW,

P6U_UW_INŻ

P6U_UW,

P6U_UW_INŻ

P6U_UW,

P6U_UW_INŻ

P6U_UW,

P6U_UW_INŻ

	is able to create and implement algorithms using structured programming principles;
is able to apply basic programming constructs, including variables, conditional statements, loops, functions, and arrays;
is able to represent and process data using different numerical systems and basic data structures;

can solve elementary computational problems using algorithmic thinking;

is able to prepare clear technical documentation and laboratory reports based on completed practical exercises;

	lab. reports
lab. reports


lab. reports


lab. reports


lab. reports

	Social competences

	INF_K02



INF_K01

	P6U_K



P6U_K


	is aware of work effectively and responsibly as a member of a laboratory team, while respecting professional ethics and laboratory regulations;
recognize the need for continuous self-learning and professional development in the rapidly evolving field of computer science;
	lab. reports



lab. reports

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

	Full- time

Participation in lectures = 

Participation in classes = 16
Preparation to classes = 16
Preparation to lectures = 

Preparation to an examination = 

Project tasks =

Consultations = 4
e-learning = 

Credit/examination = 

others  (own work) = 14 (lab. reports preparation)
TOTAL: 50
ECTS points: 2
Including practical classes: 2
	Part-time

Participation in lectures = 

Participation in classes = 

Preparation to classes = 

Preparation to lectures = 

Preparation to an examination = 

Project tasks =

Consultations = 

e-learning = 

Credit/examination = 

others  (own work) = 

TOTAL: 

ECTS points: 

Including practical classes:



	PREREQUISITES

	mathematics, introduction to information technologies from secondary school

	COURSE CONTENT

(Division into contact hours and e-learning)
	Content delivered in face-to-face format: 

· Data representation in computers: binary, octal, hexadecimal number systems and basic binary arithmetic.

· Fundamentals of algorithms: flowcharts, pseudocode, and problem decomposition.

· Introduction to structured programming: variables, data types, operators, input/output.

· Conditional statements and control iterative structures.

· Functions, modular programming, and basic debugging techniques.

· Arrays, strings, and elementary data processing.

· Introduction to object-oriented programming, creating classes and objects based on them.

· Preparation of technical documentation and presentation of laboratory results.
Content delivered in e-learning form:

 

	LITERATURE

(compulsory reading)
	· Brookshear, J. G., & Brylow, D. (2024). Computer Science: An Overview (14th Global ed.). Pearson.

· Gaddis, T. (2023). Starting Out with Programming Logic and Design (6th ed.). Pearson.

· Patt, Y. N., & Patel, S. J. (2020). ISE Introduction to Computing Systems: From Bits and Gates to C and Beyond (3rd ed.). McGraw-Hill.

· Dale, N., Lewis, J., & Hubbard, C. (2021). Computer Science Illuminated (8th ed.). Jones & Bartlett Learning.

	OPTIONAL LITERATURE (including at least two items in English, either books or articles)
	· Downey, A. (2024). Think Python: How to Think Like a Computer Scientist (3rd ed.). O'Reilly Media.

· Sweigart, A. (2020). Automate the Boring Stuff with Python (2nd ed.). No Starch Press.

· Silberschatz, A., Galvin, P. B., & Gagne, G. (2018). Operating System Concepts (10th ed.). Wiley.

· Stallings, W. (2023). Computer Organization and Architecture (12th ed.). Pearson.


	· SCHOLARLY PUBLICATIONS BY PERSONS WHO CONDUCT CLASSES, WHICH ARE RELATED TO THE MODULE SUBJECT
	· S. Sieciński, P. Kostka, “Heart Rate Variability Analysis on Electrocardiograms, Seismocardiograms and Gyrocardiograms on Healthy Volunteers”. Sensors 2020, 20, 4522. DOI:10.3390/s20164522m

· S. Sieciński, P.S. Kostka, „Gyrocardiography: A Review of the Definition, History, Waveform Description, and Applications”. Sensors 2020, 20(22), 6675. DOI: 10.3390/s20226675,

· P. Kostka, “Modern MEMS Acceleration Sensors in Tele-Monitoring Systems for Movement Parameters and Human Fall Remote Detection”, Advances in Intelligent and Soft Computing, Springer, vol. 118, pp. 271-278, 2012

· S. Sieciński, P. Kostka (2019) Influence of Gravitational Offset Removal on Heart Beat Detection Performance from Android Smartphone Seismocardiograms. Information Technology in Biomedicine. ITIB 2018. Advances in Intelligent Systems and Computing, tom 762, ss. 337-344. Springer, Cham. DOI:10.1007/978-3-319-91211-0_30,

· Nawrat Z., Kostka P., Dybka W., Sadowski W., Rohr K., „New mechatronic surgical tools Robin Heart Uni System”, „Pomiary Automatyka Robotyka”, R. 13, Nr 2/2009, 532-538
· Kostka P., Hybrid wavelet-neural systems as signal classifier structures, Selected Aspects of Digital Systems in Biomedical Informatics, ISBN 978-83-62897-82-7, 2014, pp. 27-66. WSB Academy Publishing House. A collective work edited by Pawel Kostka. 

· Kostka P., Nawrat Z., “Selected surgeon-machine interfaces in the structure of the vision and control system of the Robin Heart family of surgical telemanipulators”, "Measurement Automation Robotics Journal" 16, Nr 2/2012, 420-423

· Kostka P., Nawrat Z., Tele-Manipulation System for Minimal Invasive Surgery Support. Prototype for Long Distance Operation, Advances in Intelligent and Soft Computing, vol.118,  pp. 279-286, 2012

· Kostka P., “Support Vector Machine Classifier with Feature Extraction Stage as an Efficient Tool for Atrial Fibrillation Detection Improvement”, Advances in Intelligent and Soft Computing, Springer Verlag, vol. 45, pp. 356-363, 2007
· P. Kostka, Z. Nawrat, Z. Małota., “Automatic heart valve qualification tester - new mechanical construction and control strategy based on artificial intelligence methods”, -J. Biomech. 2006, vol. 39, s.619-625
· P. Kostka, Z.Nawrat, “Selected surgeon-machine interfaces in the structure of the vision and control system of telemanipulators of surgical Robin Heart family”, „Pomiary Automatyka Robotyka”, R. 16, Nr 2/2012, 420-423,

· P.Kostka, Z.Nawrat, Z.Małota, "Surgery telemanipulator steering console as an integrated biomedical data processing centre in man-machine interface optimization, Int. J. Artif. Organs 2011 vol. 34 no.8 (si), s. 709-714,

R&D projects of the lecturer (chosen examples), regarding computer science and digital systems & transformation: 

· POIR.01.01.01-00-0653/19, Smart clothing to support injury prevention in sports, NCBiR (2020-2022) - main contractor ,

· Medicine Prescriptive System: Intelligent home sensor system for personalized, prescriptive health care (2020-2022), under Action 1.2 Research, development and innovation in enterprises of the Regional Operational Programme of the Silesian Voivodeship 2014-2020 co-financed by the European Regional Development Fund - main contractor .

· FP7-ICT-2011.2.1 Cognitive Systems and Robotics - IP, "STIFF-FLOP: STIFFness controllable Flexible and Learn-able Manipulator for noninvasive remote OPerations" (2012-2015) - main contractor ;

· 0058/R/P01/2009/06, PBR: „Design , construction, research and optimization of the human-surgical robot interface. Universal control console for Robin Heart telemanipulators and minimally invasive surgery training stations in physical and virtual environments” (2009-2012) - project manager, 

· PBS1/A3/2/2012, "TeleRobinSurgery - development and research of new technical solutions for remotely controlled surgical operations using Robin Heart robots ", (2012-2015) - project manager, 

· 2012/07/B/ST6/01238, NCN: „Development of a new research methodology for the diagnosis and treatment of bruxism” (2013-2016) - main contractor. 



	TEACHING METHODS

(Division into contact hours and e-learning)
	In face-to-face form:
· computer lab,

· multimedia presentations,

· demonstrations

· use of the blended-learning WSB Univ. OnLine Moodle platform as a repository to provide students with laboratory introductions and supplementary materials including data sheets and application notes, links to interesting resources on the web.
In the form of e-learning:

	TEACHING AIDS
	Modern engineering environments for implementing algorithms and code and creating flowcharts (free academic licences):
· https://raptor.martincarlisle.com/-editor and implementer of algorithms in the form of flowchart diagrams, 
· https://code.visualstudio.com/ - a highly effective, cross-platform code editor,
· https://visualstudio.microsoft.com/ - IDE,
· https://www.python.org/ - Python interpreter

· https://www.anaconda.com/download - integrated algorithm, code & data science tools.



	PROJECT

(if implemented in the framework of a classes module)
	not applicable

	FORM AND CONDITIONS OF ASSESSMENT

(Division into contact hours and e-learning)
	Average grade from lab reports.

Grade according to the grading scale in the WSBU Study Regulations.


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