
card of course
	Subject name
	Foundations of electrical engineering


1.  Location of the subject in the system of studies
	1.1. Programme
	Management

	1.2. Mode of study
	Full time studies

	1.3. Level of degree
	Bachelor degree

	1.4. Profile
	Practical


	1.5. Speciality
	-

	1.6. Lecturer responsible for the subject 
	Oleksandr Boiko


2. General characteristic of the subject
	2.1. Connection with a subject group
	interdirectional/practical

	2.2. Total credits (ECTS)
	4

	2.3. Language of instruction
	English

	2.4. Semesters in which the subject is carried out
	II

	2.5. Criterion for selection of listeners
	-


3. Learning outcomes and method of conducting classes

3.1.  Aim of the subject
	Lp.
	Aim of the subject

	
	

	C1
	Learning the laws of electrical engineering, the principles of operation of elements and the construction of basic electric circuits, methods of description and analysis of electric systems.

	C2
	Obtaining the ability to construct and run simple electrical circuits and their safe operation with use of AC and DC supply sources.

	C3
	Learning the methodology of simple measurements of electrical quantities with use of basic measurement devices and oscilloscopes. 


3.2. Learning outcomes, divided into KNOWLEDGE, SKILLS AND COMPETENCIES, with reference to learning outcomes for an area(s) and a field of study
	Lp.
	Description of learning outcomes
	Reference to the 
learning outcomes 
(symbols)
	Form of teaching 
(mark with a „X”)

	
	
	
	ST
	NST
	NST PUW

	
	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	After completing the subject, student in the range of KNOWLEDGE, know and understand

	W1
	The student knows the basic concepts of electrical engineering regarding electrical and non-electrical quantities and their SI units, basic parameters of active and passive elements of electrical circuits, circuit construction and ways to connect the associated elements. 
	INF_W01

INF_W06
	X
	X
	
	
	
	

	W2
	The student has knowledge of the basic laws of electrical engineering, including Joule's law, Coulomb's law, Ohm's law, Kirchhoff's laws. The student knows the electrical quantities characterizing periodic electrical signals and the way to determine these quantities on the basis of waveforms from the oscilloscope. The student has knowledge of the basics of using complex numbers to analyze the waveforms of electrical signals in single-phase circuits. 
	
	X
	X
	
	
	
	

	W3
	The student has general knowledge of renewable sources of electricity and ways to convert it from other forms of energy. The student is acquainted with the principle of operation of photovoltaic panels, wind turbines, hydro and run-of-river power plants, geothermal power plants and ways to obtain electricity in the biomass combustion process.  
	
	X
	X
	
	
	
	

	W4
	The student has general knowledge of the basics of electronics. The student is acquainted with the basic electronic elements, the ways of their operation and control, as well as the processes of energy conversion taking place in them.  
	
	X
	X
	
	
	
	

	After completing the subject, student in the range of SKILLS, can

	U1
	The student is able to obtain information from literature sources on a specific electrotechnical issue and interpret it correctly.
	INF_U01 INF_U05 INF_U07 INF_U08 INF_U22 INF_U31
	X
	X
	
	
	
	

	U2
	The student is capable of constructing and carrying out tests of simple electrotechnical circuits powered by both DC and AC current/voltage sources.
	
	X
	X
	
	
	
	

	U3
	The student is able to perform a thorough numerical analysis of the presented electrotechnical circuits consisting in determining the currents in the branches and voltage drops on the circuit elements when the circuit diagram and parameters of the elements are known, or, determining the diagram and parameters of the circuit elements when the currents in the branches and the voltage drops on the elements are known. 

	
	X
	X
	
	
	
	

	U4
	The student is able to make a correct measurement using the simplest measuring instruments of electrical values and use them in further analysis of the circuit. 
	
	X
	X
	
	
	
	

	After completing the subject, student in the field of SOCIAL COMPETENCES, is able to

	K1
	The student has a complete understanding of the role of an engineer in the electrical engineering or electrotechnology industry, is aware of the possibility of using programming approaches in automation, electronics and electrical engineering.
	INF_K06
INF_K03
	X
	X
	
	
	
	

	K2
	The student is able to transfer the acquired knowledge and the most important key information resulting from its application in real electrotechnical circuits, as well as clearly express his opinion on a selected topic in the field of electrical engineering.
	
	X
	X
	
	
	
	

	K3
	The student has creative and entrepreneurial thinking in the field of design and possible modernization of electrotechnical systems depending on the needs of the interested party.
	
	X
	X
	
	
	
	


3.3. Type of classes and number of hours - full time studies (ST), part time studies (NST) 
	Mode 
of study
	Lecture
	Exercises
	Project
	Workshops
	Lab
	Seminar
	Lectorate
	Using distance learning methods and techniques in the form of online lectures via PUW platform.
	Others
	ECTS

	ST
	
	
	
	
	30
	
	
	30
	
	4

	NST
	
	
	
	
	
	
	
	
	
	

	NST PUW
	
	
	
	
	
	
	
	
	
	


3.4. Curriculum content (separately for each type of classes). Mark (X) how the content will be implemented (classes at the university or classes on the platform conducted using distance learning methods and techniques)
TYPE OF CLASSES: LECTURE
	Lp.
	Content of classes
	Form of teaching 
(mark with a „X”)

	
	
	ST
	NST
	NST PUW

	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	Basic concepts of electrical engineering. DC circuits. Conductor resistance. Ohm's law. Kirchhoff's laws. Passive and active elements of an electric circuit and ways of their connection. Electric energy and power. Joule's law. Methods of analysis of electric circuits. Magnetism and electromagnetism. Magnetic induction. The law of flow. Ohm's law and Kirchhoff's law for magnetic circuits. electromagnetic induction.
	X
	X
	
	
	
	

	2.
	Continuous and discrete electrical signals. Analog and digital signals. Periodic and non-periodic signals. Values characterizing the signals: momentary, half-period average, full-period average, peak, peak-to-peak and RMS current and voltage. Methods of calculation of average and RMS values on the basis of a signal graph.
	X
	X
	
	
	
	

	3.
	Global world problems. Natural and artificial energy sources. The use of fossil fuels in electric energy production. Renewable energy sources. PV solar cells and thermal collectors. Wind farms. Hydropower stations. Biomass and geothermal energy sources.
	X
	X
	
	
	
	

	4.
	Elements of electronic circuits - diodes, transistors, thyristors, operational amplifiers and integrated circuits. Principle of operation and their application in electrotechnologies.
	X
	X
	
	
	
	


TYPE OF CLASSES: LAB

	Lp.
	Content of classes
	Form of teaching 
(mark with a „X”)

	
	
	ST
	NST
	NST PUW

	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	Linear DC circuits. Examination of a real DC voltage source. Verification of the 1st and 2nd Kirchhoff's second laws. Superposition and Thevenin's theorems verification. Testing of the principle of reciprocity in the linear DC circuits. 
	X
	X
	
	
	
	

	2.
	Electric signals. Study of periodic signals in rectifying circuits. Determination of quantities characterizing variable electric signals: momentary, full and half-period average, peak and RMS values. Calculating of crest and form factors. Comparison analysis of measured and calculated data. 
	X
	X
	
	
	
	

	3.
	Linear circuits of sinusoidal current. Determination of equivalent impedance parameters. Testing of serial, parallel and combined circuits of R, L, C elements. 
	X
	X
	
	
	
	

	4.
	Complex number method for AC circuits analysis. Development of phasor diagrams for single-phase electrical circuits.
	X
	X
	
	
	
	


3.5. Methods of evaluation of learning outcomes (describe the methods of teaching and verification of learning outcomes):
Lecture: Lectures combined on the PUW platform and at the University, with elements of a multimedia presentation, educational films, animations and graphics, debates, solving problems and tasks related to the subject of the lecture. Passing the exam is possible after passing two tests as well as taking into the account student’s activity during the lectures and their attendance in a whole course. The method of assessment depending on the level of acquired knowledge and skills: for a grade of 3.0 at least 60%, for a grade of 3.5 at least 70%, for a grade of 4.0 at least 76%, for a grade of 4.5 at least 85%, for a rating of 5.0 of at least 91%.
Laboratory classes: Students entering the laboratory work are required to know the theory of the problem, general rules for measuring the determined quantities and methods of elaboration of the obtained results. Knowing theory, principles of conducting experiments and calculations of the uncertainty of measurements is checked by the teacher during the classes (student's questioning at the practice station). In the case of insufficient preparation, the teacher may not allow the student to perform the laboratory classes. A student who has not been allowed to perform an exercise is obliged to make up the same or a different exercise within the make-up classes. 
Passing the laboratory work is possible after obtaining at least satisfactory grade for each of the report. The teacher determines the grade on the basis of the following points: (a) knowledge presented during the preparation for the laboratory work, (b) the quality of the student's work at the measuring station, (c) and the substantive and technical quality of the report on the lab exercise. Negative evaluation from any point results in failing the laboratory class. The final crediting of laboratory classes is carried out by the teachers based on the grades from all exercises.
3.6. Criteria for assessing the achieved learning outcomes
	Learning outcome
	For a grade of 3 student knows and understands/can/is able to:
	For a grade of 4 student knows and understands/can/is able to:
	For a grade of 5 student knows and understands/can/is able to:

	W
	60-75% of the knowledge indicated in the learning outcomes
	76-90% of the knowledge indicated in the learning outcomes
	91-100% of the knowledge indicated in the learning outcomes

	U
	60-75% of the skills indicated in the learning outcomes
	76-90% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes

	K
	60-75% of the skills indicated in the learning outcomes
	76-90% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes


3.7. Literature
Basic
1. M. Urbano, Introductory Electrical Engineering with Math Explained in Accessible Language, I Edition, 2019, John Wiley & Sons, Inc.

2. M.E. Latschar, The Beginner's Guide to Engineering: Electrical Engineering, 2013, Createspace independent publishing platform.
3. A. Butterfield, J. Szymanski, A Dictionary of Electronics and Electrical Engineering (Oxford Quick Reference), V Edition, 2018, Oxford University Press. 
Supplementary

1. C. L. Wadhwa, Basic Electrical Engineering, IV Edition, 2007, New Age International (P) Ltd., Publishers.
2. L. Tan, J. Jiang, Digital Signal Processing: Fundamentals and Applications, III Edition, 2018, Academic Press.
4. Student’s workload – balance of credits (ects)
	Student’s activity
	Student’s workload

	
	ST
	NST
	NST PUW

	CONTACT HOURS (activities that require direct participation of an academic teacher)
	60
	
	

	Classes provided by the study plan
	60
	
	

	Consultation (min. 10% of  hours provided for any form of classes)
	6
	
	

	STUDENT’S OWN WORK
	40
	
	

	Preparation for class, preparation of project work/presentations/etc
	20
	
	

	Preparation for passing the classes
	20
	
	

	TOTAL STUDENT WORKLOAD
	100
	
	

	Credits (ECTS) for a subject
	4
	
	


	Date of last change 
	17.03.2023

	Changes introduced
	Oleksandr Boiko

	Changes approved
	




