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WSB University Branch/Department of Jaworzno

	Field of study: Computer Science

	Subject: Fundamentals of electrical and electronic engineering

	Educational profile: practical

	Level of education: undergraduate studies

	Number of hours 
per semester
	1
	2
	3
	4

	
	I
	II
	III
	IV
	V
	VI
	VII

	Full-time studies
(w/w/lab/pr/e)*
	
	
	16w / 16 lab
	
	
	
	

	Part-time studies
(w/æw/lab/pr/e)
	
	
	12w /   12 lab
	
	
	
	

	LANGUAGE OF INSTRUCTION
	Polish

	LECTURER

	Grzegorz Wszołek, Ph.D., Professor AWSB

	FORM OF ACTIVITIES

	Lecture, Laboratory, Consultation

	SUBJECT OBJECTIVES

	In the part concerning electrical engineering, the aim of the lecture is to provide the student with knowledge concerning the analysis of DC circuits and assumptions for AC circuits by means of the basic laws of electrical engineering and methods of effective solution of simple and complex circuits, also with the use of virtual environments of electrical circuit simulators. In the electronics part, the cognitive aim of the course is to provide the student with knowledge concerning the construction, functioning of basic semiconductor devices of modern electronic circuits especially for the needs of modern computer science, including embedded circuits, industrial controllers and microcontrollers, commonly found in various branches of technology at the current level of computer technology development.
The primary objectives in terms of the practical classes of the subject are:
· Ability to identify instruments in a control cabinet
· Basic ability to use digital multimeters
· Carry out independent measurements of the various types of signals found in electrical engineering (current, voltage, resistance)
· Basic ability to use tools and to splice wires
· Ability to read electrical diagrams
· Ability to establish an electrical connection in accordance with the documentation (e.g. connecting relays, contactors, pushbuttons)
· Knowledge of how to protect control circuits
· Ability to find and correct faults in the operation of apparatus in the control cabinet

	Reference to learning outcomes
	Description of learning outcomes
	Means of verification of the effect
learning

	Directional effect
	PRK
	
	

	NEWS

	INF_W02
INF_W03
	P6S_WG, P6S_WG_INZ
	· has the knowledge to explain the phenomena occurring in the electrical circuit under investigation and to determine them qualitatively and quantitatively on the basis of the known laws and theorems of electrical engineering,
· knows the basic issues related to electrical and electronic measurements,
· is familiar with the principle of operation of familiar electronic instruments and circuits and with measuring systems, including the use of circuit simulation environments,


	Exam,
Credit colloquium,
Self-exercise - report,

	SKILLS

	INF_U02
INF_U06
	P6S_UO
P6S_UW
	· Students will be able to define the purpose of a measurement and select measurement methods and carry out electrical measurements.
· Able to read wiring diagrams and electronic instrument characteristics, select components correctly and carry out assembly work in this area.
	Self-exercise - report
Group exercise - report, discussion

	INF_U03
INF_U10
INF_U13

	P6S_UW

	· Students will be able to solve tasks in the field of electrical circuit theory and electronic circuits and critically analyse their functioning.

	Examination in the task part,
Laboratory assignments - report, discussion, presentation,

	SOCIAL COMPETENCES

	INF_K401
	P6S_KK
	· He is aware of the need to continuously improve his knowledge, being able to critically assess his own preparation for a specific task, 
· Is aware of the importance of group work, proper communication in the laboratory section and the importance of contact with experts in electrical and electronic engineering when consulting in the analysis of a problem/task.

	Observation, discussion when evaluating work 

	Student workload (in teaching hours 1h =45 minutes)** 

	Stationary
attendance at lectures = 16
participation in exercises = 16
preparation for exercise = 30
lecture preparation = 20
exam preparation = 10
implementation of project tasks =
e-learning =
Pass/examination = 4
other (consultation) = 4
TOTAL: 100h
Number of ECTS credits: 4
including in practical classes: 2
	Part-time
attendance at lectures = 12
participation in exercises = 12
preparation for exercise = 34
lecture preparation = 24
exam preparation = 10
implementation of project tasks =
e-learning =
Pass/examination = 4
other (consultation) = 4
TOTAL: 100h
Number of ECTS credits: 4
including in practical classes: 2

	PREREQUISITES

	Knowledge of mathematics and physics with elements of electrical circuits.

	SUBJECT CONTENT
(broken down into 
face-to-face and e-learning classes)


	Content delivered in a face-to-face format: 
Lecture:
Basic electrical quantities and their units. Linearity of electrical circuits. Voltage and current sources, ideal and real. Controlled sources. Direct current circuits: Power and energy in DC circuits. Power sources and consumers. Kirchhoff's laws: current and voltage. Analysis of linear circuits - combining elements, equivalent resistance, "triangle-star" transformation, dividers: voltage and current. Superposition principle. Thevenin and Norton equivalent circuits. Mesh current method and nodal potential method. Matching receiver to source - maximum power transfer. Introduction to alternating current circuits, including sinusoidally alternating AC. Computer analysis of electrical circuits.
Analog and digital semiconductor instruments. Selected application circuits,
Virtual instruments. Software environments, simulation of electronic circuit operation. Introduction to embedded systems with electronic peripherals in the form of sensors and actuators using the learned laws of electrical engineering and electronic instruments.

Laboratory exercises:
· Fundamentals of electrical engineering (Ohm's law, Kirchoff's laws, P-power, Prefixes of physical quantities, Effect of current on the human body)
· Hazards (Permissible current, "safe" voltage, Human body resistance, AC/DC current hazards)
· Wiring, cabling and bonding (Types of conductors, types of lugs, connection types and bonding technology)
· Electrical diagrams (Basic symbols, discussion of a sample diagram)
· Switchgear combinations in the control cabinet (Start/stop with hold, reversing, belt start/stop, star/delta starting)
· Diagnostics and fault location in control systems - Practical tasks

	LITERATURE 
COMPULSORY
	· S. Bolkowski "Teoria Obwodów Elektrycznych", Wydawnictwo Naukowe PWN, Warszawa 2016
· C. Alexander, M. Sadiku, Fundamentals of Electric Circuits 4th Edition, 2016
· Simon Monk, Electronics using Arduino and Rapsberry Pi. Recipes, Helion 2018,

	LITERATURE 
SUPPLEMENTARY
(including min. 2 items in English; book publications or articles)
	· A. Chwaleba, B. Moeschke, G. Płoszajski, "Electronics". WSziP, Warsaw 2007.
· T.F. Floyd, Electronics Fundamentals: Pearson New International Edition: Circuits, Devices & Applications 8th Edition, 2013
· C. Platt, Electronics. From practice to theory, 2012,
· A. Filipkowski, "Analogue and digital electronic circuits". WN-T, Warsaw 2006.
· U. Tietze, Ch.Schenk, "Semiconductor systems", WNT, Warsaw 2009.

	SCHOLARLY PUBLICATIONS BY INSTRUCTORS RELATED TO THE TOPICS OF THE MODULE
	· P. Kostka, Z.Nawrat, Selected surgeon-machine interfaces in the structure of the vision and control system of surgical telemanipulators of Robin Heart family, "Pomiary Automatyka Robotyka", R. 16, No. 2/2012, 420-423
· Kostka P., Tkacz E., 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. Malota, Automatic heart valve qualification tester - new mechanical construction and control strategy based on artificial intelligence methods, -J. Biomech. 2006, vol. 39, pp.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), pp. 709-714
· Nawrat Z., Kostka P., Dybka W., Sadowski W., Rohr K., Nowe mechatroniczne narzędzia chirurgiczne Robin Heart Uni System, "Pomiary Automatyka Robotyka", R. 13, Nr 2/2009, 532-538

	TEACHING METHODS
(broken down into 
face-to-face and             e-learning classes)
	Lectures using audio-visual means. Use of blended-learning e-learning platform as a repository to provide students with lecture pdf scripts and supplementary material, including. examples of assignments with solutions, links to interesting industry resources on the web.
Laboratory exercises:
In laboratory classes, students work in sections performing tasks related to the topics listed. Tasks are carried out independently or in groups (depending on the difficulty of the exercise in question), based on the introduction and laboratory instructions provided. 

	LEARNING AIDS
	Lecture
Multimedia projector,
Demonstrations use and presentation during lecture of computer aided electrical circuit solving, software simulators of analogue and digital electronics operation, electronic circuit and PCB design environment.

Laboratory room
Multi-element mock-up of a control cabinet
Measuring tools
Multi-purpose electrotechnical tools

	PROJECT
(insofar as it is carried out as part of a course module)
	Not applicable

	FORM AND CONDITIONS OF PASSING
(broken down into 
face-to-face and e-learning classes)
	Lecture: Written examination.
Laboratory: Credit colloquium.




