	WSB University

	Field of study:  Computer Science

	Course: Fundamentals of Electrical Engineering and Electronics

	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 lab
	
	
	

	Part-time studies

(L/C/lab/pr/e)
	
	
	
	
	
	

	CLASS LANGUAGE
	english


	LECTURER

	Paweł Kostka, Ph.D., D.Sc., Eng.

	FORM


	laboratory

	COURSE OBJECTIVES
	The aim of the course is to provide students with knowledge and develop skills in the analysis of DC electrical circuits and assumptions for AC circuits, and the basics of metrology, using the basic laws of electrical engineering, including methods for effective solving of simple and complex circuits, also using virtual environments of electrical circuit simulators. Introduction to the principle of operation of semiconductor electronic devices and application fields in the form of electronic circuits, in particular for the needs of modern computer science in the field of embedded systems, commonly found in various branches of technology including the Internet of Things (IoT), at the current level of computer technology development.  

	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 the operating principles of basic electrical and electronic components, measurement instruments, and programmable microcontroller platforms;
	lab. reports

	Skills

	INF_UO6
INF_UO6



INF_UO7



INF_UO9


	P6U_UW,

P6U_UW_INŻ

P6U_UW,

P6U_UW_INŻ

P6U_UW,

P6U_UW_INŻ

P6U_UW,

P6U_UW_INŻ

	is able to apply Ohm's law and Kirchhoff's laws to analyze and verify DC electrical circuits;
can assemble, test, and troubleshoot simple electrical and electronic circuits according to circuit diagrams;
is able to effectively use computer tools to assist in calculations and simulations of electronic circuits;

is able to use basic laboratory software and electronic development tools to configure and test programmable microcontroller systems with electronic interfaces;

	lab. reports
lab. reports


lab. reports


lab. reports



	Social competences

	INF_K01



INF_K01

	P6U_K



P6U_K


	is aware of work effectively and responsibly as a member of a laboratory team, demonstrating appropriate communication and adherence to laboratory safety rules;
recognizes the importance of continuous professional development and lifelong learning in the rapidly evolving fields of electrical engineering, electronics, and computer engineering;
	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, physics, fundamentals of digital systems, fundamentals of computer science

	COURSE CONTENT

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

Basic electrical quantities and their units. Linearity of electrical circuits. Voltage and current sources, ideal and real. Controlled sources. DC circuits: Power and energy in DC circuits. Power sources and receivers. 

Ohm law, Kirchhoff's laws: current and voltage. Analysis of linear circuits - connecting elements, equivalent resistance, voltage divisors.

Simulation of electrical circuit solving in selected computer environments. Computer analysis of electrical circuits.

Analog and digital semiconductor devices: diodes, LEDs, bipolar junction transistors (BJTs), and MOSFETs—basic measurements and applications.

Introduction to embedded systems with electronic peripherals in the form of sensors and actuators using the learned laws of electrical engineering and electronic instruments. 
Introduction to analog to digital conversion (ADC) and digital to analog conversion (DAC) by means of effective PWM method.
Content delivered in e-learning form:

 

	LITERATURE

(compulsory reading)
	· Alexander, C. K., & Sadiku, M. N. O., Fundamentals of Electric Circuits (8th ed.). McGraw-Hill, 2023
· Floyd, T. L., Electronic Devices: Conventional Current Version (11th ed.). Pearson, 2024,

· Simon Monk, Hacking Electronics: Learning Electronics with Arduino and Raspberry Pi, Second Edition 2nd Edition, McGraw-Hill Education TAB; 2nd edition 2022,
· Ulrich Tietze, Christoph Schenk, Eberhard Gamm,  Electronic Circuits: Handbook for Design and Application 2nd Edition, Springer, 2020. 


	OPTIONAL LITERATURE (including at least two items in English, either books or articles)
	· Practical Electronics for Inventors, Fourth Edition 4th Edition, McGraw-Hill Education TAB; 4th edition, 2020,
· Simon Monk, Electronics Cookbook. Practical Electronic Recipes with Arduino and Raspberry Pi, 2020,
· Hambley, A. R. Electrical Engineering: Principles and Applications (8th ed.). Pearson, 2022,
· Learn Electronics with Raspberry Pi: Physical Computing with Circuits, Sensors, Outputs, and Projects 2nd ed. Edition, 2022.


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

· 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

· 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, 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,

· 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

	TEACHING METHODS

(Division into contact hours and e-learning)
	In face-to-face form:
Practical classes using specialized teaching stations in the electrical and electronics laboratory,  supported by computer-based simulation environments for electronic circuits.
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 industry resources on the web.
In the form of e-learning:

	TEACHING AIDS
	Modern engineering computer tools for supporting and simulating electronic circuit calculations (free academic licences):
· https://www.multisim.com/  - an electrical schematic editor with circuit simulation capabilities, 
· https://www.tinkercad.com/   - design and simulation of electronic circuits with programmable microcontrollers,
· https://www.circuito.io/ - design and simulation of electronic circuits with programmable microcontrollers,
· https://www.kicad.org/  - electronic schematic editor and PCB designer.



	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
