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Field of study characteristics

Basic information

Organizational unit: Faculty of Electrical Engineering

Field of study: Electrical Engineering

Study level: second degree 4 semesters

Study form: full-time studies

Education profile: general academic profile

Language of study: English

Valid from the education cycle: 2026/2027

Number of semesters: 4

Total number of hours of classes:
directional: 360
Renewable Energy Systems: 1125
Control in Electrical Power Engineering: 1110

Total number of ECTS points required to complete a given level of
study: 120

Professional title awarded to graduates: magister inżynier

Fields of science and scientific disciplines

Scientific disciplines to which the field of study is assigned:

Field engineering and technical sciences

Assigning the major to the fields and disciplines to which the learning outcomes relate:

Discipline Percentage

Control Engineering, Electronics, Electrotechnics and Space Technologies 100%

Main discipline: Control Engineering, Electronics, Electrotechnics and Space Technologies

Description of the field, profile of the graduate and possibilities of continuing
studies

Second-cycle studies in Electrical Engineering are conducted in the form of full-time studies in three specialisations in Polish (Industrial
Electrical Engineering, Electrical Power Engineering, Renewable Energy Sources) and two specialisations in English (Control in Electrical
Power Engineering, Renewable Energy Systems). Studies conducted in Polish last three semesters and it is necessary for the student to
obtain 90 ECTS points in order to graduate. Studies conducted in English last 4 semesters and in order to complete the studies it is
necessary  for  the  student  to  obtain  120  ECTS  points.  Studies  in  the  fields  of  Industrial  Electrical  Engineering,  Electrical  Power
Engineering are also conducted as part-time studies. They last 4 semesters and the student must obtain 90 ECTS credits to complete
them.  A  graduate  of  the  second  degree  studies  in  the  field  of  Industrial  Electrical  Engineering  has  advanced  and  well-established
knowledge in the field of electrical engineering applications in production processes along with their automation. In this area, he has the
ability to use IT tools for design and modeling.
A graduate of the second degree studies, specializing in Electrical Power Engineering, has advanced and well-established knowledge in
the field of power system operation, automation as well as protection and control techniques in the power industry. Has the ability to
use IT tools for design and modeling.
A graduate of the second degree studies specializing in Renewable Energy Sources has advanced and well-established knowledge in the
field of  these energy sources,  including energy generation technologies,  automation and control,  as well  as market  mechanisms and
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investment processes in the energy sector with a dispersed structure. Has the ability to use IT tools to analyze phenomena in power
systems with renewable energy sources.
A graduate of English-language study of the second degree specializing in Control in Electrical Power Engineering has advanced and
well-established  knowledge  in  the  field  of  techniques  of  control  and  protection  of  power  systems.  Has  the  ability  to  use  IT  tools  to
analyze phenomena in power networks and design control systems.
A graduate of  English-language study of  the second degree specializing in Renewable Energy Systems has advanced and well-
established knowledge of these energy sources, including energy generation technologies, automation and control, as well as market
mechanisms and investment processes in energy with a distributed structure. Has the ability to use IT tools to analyze phenomena in
power systems with renewable energy sources.
A graduate of the second degree studies in the field of Electrical Engineering is capable of creative work as well as decision-making and
managing employee teams. He is prepared to continue his education at the Doctoral School and non-degree postgraduate programmes.

Currentness of the study programme

Concept and goals of education

The mission of the Faculty in the field of didactics carried out on the II degree course in Electrical Engineering is to educate high-class
specialists to meet the needs not only of the Lower Silesian region, but also of the country and abroad. Therefore, at the Faculty of
Electrical Engineering, the curriculum of the second-degree studies in Electrical Engineering is continuously modernised and developed
in accordance with the latest knowledge and expectations of the socio-economic environment. The overriding educational objective is to
provide graduates with the knowledge and skills  needed to solve complex technical  problems related to modern energy-saving
technologies, safety of electricity generation, transmission and use, intelligent control of electrical machines, automation of electrical
systems, renewable energy systems as well as modern materials for electrical engineering. Graduates of the second degree programme
in Electrical Engineering are also prepared to become active in teams in which research and development work is carried out. The
intended learning outcomes for the second-cycle studies in Electrical Engineering are linked to the mission of the Faculty of Electrical
Engineering  as  contained  in  the  Faculty  Development  Plan.  The  curriculum  of  the  second-cycle  studies  in  the  field  of  Electrical
Engineering,  is  in accordance with the mission and development strategy of  the University in terms of  providing students with
knowledge and skills while maintaining high quality of education, enables the formation of creative, critical and tolerant personalities of
students, open to new challenges.

Information regarding the inclusion of socio-economic needs in the study programme and the compliance of
the major learning outcomes with these needs

The learning outcomes apply not only to electrical engineering in the broad sense—i.e., the application of electrical engineering in
manufacturing processes and the diagnostics and automation of those processes—but also, given the demands of modern engineering
and technology currently used in the energy sector and industry – also to electronics, power electronics, microprocessor technology,
computer science, and management and marketing techniques. Achieving the intended learning outcomes will enable graduates to find
attractive and interesting jobs in all branches of industry where electrical engineering is applied. They are also prepared to start their
own business in the electrical engineering sector.
Work on the learning outcomes was presented and discussed at meetings of the Faculty of Electrical Engineering’s Social Council, which
includes, among others, representatives of industrial plants from across Poland, with particular emphasis on Lower Silesia and
neighboring provinces. At these meetings, labor market needs were reported and explained.
Students, as key internal stakeholders, can, in addition to their representative on the KPK, submit their opinions through various types
of surveys (including surveys on the quality of instruction, graduate surveys, and surveys on professional internships) as well as at the
post-session meeting organized periodically by the Faculty of Electrical Engineering Council. 

Other important factors determining the validity of the study programme

The key factors determining the relevance of the master’s degree program in Electrical Engineering are primarily related to the faculty
teaching the students and the infrastructure used for classes. The academic faculty members who teach the courses are top-tier
specialists  in  their  field,  as  evidenced  by  their  participation  in  various  research  and  implementation  projects  and  documented  by
numerous  publications  in  leading  scientific  journals.  Faculty  members  collaborate  with  many  companies  operating  in  the  electrical
engineering industry, carrying out various types of research and implementation projects together with them. The Faculty of Electrical
Engineering  has  an  active  Community  Council,  whose  members  include  representatives  of  major  companies  in  the  electrical
engineering industry. Selected courses in the Electrical Engineering program are also taught, with the approval of the Faculty Council,
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by recognized specialists from outside the University who work in companies related to the electrical engineering industry. In addition,
the Faculty of Electrical Engineering organizes various seminars and lectures led by recognized specialists from outside the University
who work on a daily basis at other universities or in major companies related to electrical engineering in the broadest sense. The
teaching laboratories are equipped with modern facilities and are upgraded as much as possible; key teaching laboratories for the
program are equipped with state-of-the-art equipment, in part thanks to collaboration with companies.
A distinguishing feature of the educational concept for the Electrical Engineering program is its internationalization. This is one of the
elements of the Faculty of Electrical Engineering’s Development Strategy; consequently, since the 2007/2008 academic year, the
Electrical Engineering program has offered two specializations at the master’s level, taught exclusively in English:
•    Control in Electrical Power Engineering (CPE), (4 semesters, 120 ECTS),
•    Renewable Energy Systems (RES), (4 semesters, 120 ECTS).
The learning outcomes for both specializations have been developed based on international standards derived from the European
Qualifications Framework for Lifelong Learning (EQF) and the Qualifications Framework for the European Higher Education Area (EHEA),
as well as on the curricula of universities offering similar programs of study: Brandenburgische Technische Universität Cottbus, Irkutsk
State Technical University (currently suspended), Technische Universität “Otto-von-Guericke” Magdeburg, Ryerson University Toronto
(currently  Toronto Metropolitan University),  RWTH Aachen University,  MPEI  Moscow (currently  suspended),  and Incheon National
University (South Korea).

The connection of the programme with the University's mission and its
development strategy

The study programme for Electrical Engineering is in line with the University's mission and development strategy. This particularly
applies to the transfer of up-to-date knowledge to students in the field related to the implementation of the academic staff's research in
the  priority  research  areas  (POB),  among  which  the  following  can  be  mentioned:  information  technology,  data  science  and  artificial
intelligence, innovative materials and advanced manufacturing technologies, sustainable living environment, extreme technologies and
smart cities and society of the future.
Imparting knowledge and skills to students with a high quality education, it enables the formation of creative, critical and tolerant
personalities of students open to new challenges.
The study programme for the Electrical Engineering program is aligned with the University’s mission and development strategy. The
strategy outlines development in five key areas:  Education;  Research and Innovation;  Engagement with the Community;  Community;
Infrastructure.  For  each  of  these  areas,  five  strategic  goals  and initiatives  have  been identified,  aimed at  enhancing  the  University’s
value in that specific domain. In the area of education, five strategic goals have been defined:
C1 – providing students and doctoral candidates with opportunities to acquire knowledge and skills, as well as to build the relationships
and self-confidence necessary for success;
C2 - creating an educational environment that promotes collaboration, creativity, and problem-solving;
C3 - developing the academic program in response to the changing needs of students and doctoral candidates, as well as society and
the economy;
C4 –  strengthening partnerships  with  the social  and economic environment,  enabling students  and doctoral  candidates  to  gain
experience outside the university and access the latest technologies,
C5 – developing a qualified and diverse faculty and enhancing their teaching and language competencies.
The implementation of strategic goals in the area of education focuses particularly on providing students with up-to-date knowledge
related to the research conducted by academic faculty in priority research areas (PRA), which include: information technologies, data
science  and  artificial  intelligence,  innovative  materials  and  advanced  manufacturing  technologies,  a  sustainable  living  environment,
extreme technologies, and smart cities and the society of the future. Imparting knowledge and skills to students while maintaining high-
quality education enables the development of creative, critical, and tolerant student personalities who are open to new challenges.
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Learning outcomes

Code Description of the directional learning outcome

Characteristics for
qualifications at
level 6 or 7 of the
Polish
Qualifications
Framework

Characteristics for
qualifications at
level 6 or 7 of the
Polish
Qualifications
Framework,
enabling the
acquisition of
engineering
competences

Knowledge

K2_ETK_W01 provides an in-depth explanation of issues related to the application
of mathematical methods for the description, synthesis and analysis
of linear and non-linear circuits and systems, taking into account both
continuous and discrete systems

P7U_W, P7S_WG

K2_ETK_W02 explains and clarifies issues related to the application of numerical
and optimisation methods in solving engineering problems

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W03 explains in depth the methods of calculation and analysis of short
circuits occurring in the power system

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W04 provides an in-depth explanation of issues related to the description,
analysis and modelling of drive systems with various control methods,
as well as issues related to the use of different types of engines

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W05 provides an in-depth explanation of issues related to the
measurement of selected physical quantities using electrical
methods; explains the principles of operation and construction of
sensors and transducers, as well as selected measuring instruments
used in the measurement of selected physical quantities; explains the
methods and measuring systems used in the measurement of
selected physical quantities

P7U_W, P7S_WG

K2_ETK_W06 explains issues related to management, including quality
management and business operations; understands and explains the
general principles of entrepreneurship

P7U_W, P7S_WK P7S_WK_INŻ

K2_ETK_W07 explains the legal and standardisation conditions for engineering
activities and the need to take them into account in engineering
practice; explains key issues related to technical standardisation,
responsibility for the quality and safety of manufactured products,
product conformity assessment, preparation of patent descriptions
and patent information databases

P7U_W, P7S_WK

K2_ETK_W08 explains the functioning of the power system in various operating
states, technologies for the generation, transmission, distribution and
use of electricity; explains issues related to technical, economic,
environmental and legal aspects of the functioning of the power
sector and its components

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W09 provides an in-depth explanation of issues related to various aspects
of the construction and operation of modern systems and devices
used in electrical engineering in the broad sense

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W10 provides an in-depth explanation of issues related to the functioning
and modelling of complex electrical power objects and systems, as
well as electromechanical energy conversion

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W11 provides an in-depth explanation of issues related to various hazards
and problems associated with the operation of electrical systems,
networks and equipment

P7U_W, P7S_WG P7S_WG_INŻ
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Code Description of the directional learning outcome

Characteristics for
qualifications at
level 6 or 7 of the
Polish
Qualifications
Framework

Characteristics for
qualifications at
level 6 or 7 of the
Polish
Qualifications
Framework,
enabling the
acquisition of
engineering
competences

K2_ETK_W12 explains issues related to the reliability, continuity and security of
electricity supply in the power system and the solutions and
technologies used; explains issues related to electricity quality and
the principles of selecting equipment, systems and circuits that
improve energy quality

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W13 translates and explains issues in the field of physics that are useful for
understanding phenomena, processes, and the operation of various
systems and devices used in electrical power installations; explains
issues related to the application of materials and technologies used in
electrical engineering

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W14 explains in detail the principles of operation and solutions of power
electronic systems, explains complex issues related to automation
and control of various installations, systems and power engineering
facilities

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W15 provides an in-depth explanation of issues related to energy efficiency
and rationalisation of energy consumption; provides an in-depth
explanation of issues related to various electricity generation
technologies, including renewable energy sources

P7U_W, P7S_WG,
P7S_WK

K2_ETK_W16 explains the methods and means of collecting and processing
information, as well as the control and communication techniques
used in electrical engineering in the broad sense

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W17 provides in-depth explanations of issues related to the planning,
design and operation of electrical engineering systems, facilities and
equipment

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W18 describes and explains issues related to structures, methods and
algorithms of automation and control, as well as the construction of
control systems used in electrical engineering

P7U_W, P7S_WG P7S_WG_INŻ

K2_ETK_W19 explains selected theoretical issues in the field of selected areas of
electrical engineering in depth; formulates and explains in depth
selected issues constituting detailed knowledge specific to the
education programme within the selected specialisation

P7U_W, P7S_WG P7S_WG_INŻ

Skills

K2_ETK_U01 applies mathematical methods to describe, synthesise and analyse
linear and non-linear circuits and systems, including both continuous
and discrete systems

P7U_U, P7S_UW P7S_UW_INŻ

K2_ETK_U02 formulates and applies advanced numerical and optimisation
algorithms to solve engineering problems; correctly defines the
problem, proposes an algorithm and interprets the results

P7U_U, P7S_UW P7S_UW_INŻ

K2_ETK_U03 describes, analyses and defines models of complex drive systems
with various control methods and the use of different engines

P7U_U, P7S_UW P7S_UW_INŻ

K2_ETK_U04 measures selected physical quantities using appropriate measuring
equipment, sensors and transducers, applying known methods and
measuring systems; critically analyses the measurement results
obtained

P7U_U, P7S_UW P7S_UW_INŻ

K2_ETK_U05 formulates and comprehensively justifies opinions, gives
presentations on issues related to the field of study and topics related
to the work environment, and participates in academic and
professional discussions

P7U_U, P7S_UW,
P7S_UK
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Code Description of the directional learning outcome

Characteristics for
qualifications at
level 6 or 7 of the
Polish
Qualifications
Framework

Characteristics for
qualifications at
level 6 or 7 of the
Polish
Qualifications
Framework,
enabling the
acquisition of
engineering
competences

K2_ETK_U06 designs various systems, installations and devices used in electrical
engineering in accordance with requirements and using modern
design support tools

P7U_U, P7S_UW P7S_UW_INŻ

K2_ETK_U07 conducts multi-criteria analysis of selected phenomena, processes,
systems, arrangements, objects and electrical engineering devices

P7U_U, P7S_UW P7S_UW_INŻ

K2_ETK_U08 uses appropriate software to model digital models of power grid
components and analyses simulations of dynamic phenomena in
complex three-phase power grids

P7U_U, P7S_UW P7S_UW_INŻ

K2_ETK_U09 conducts measurements and tests on various electrical devices,
circuits and systems, and correctly interprets and evaluates the
results obtained

P7U_U, P7S_UW P7S_UW_INŻ

K2_ETK_U10 practically applies knowledge in selected areas of electrical
engineering, appropriate to the educational programme within the
chosen specialisation

P7U_U, P7S_UW P7S_UW_INŻ

K2_ETK_U11 solves problems related to the collection and processing of
information in the control process; implements a project involving the
installation of broadly understood automation solutions, selects the
appropriate controller and its peripheral systems in accordance with
the project requirements, programs the controller in the selected
programming language, and carries out commissioning and testing
work

P7U_U, P7S_UW P7S_UW_INŻ

K2_ETK_U12 prepares and presents a presentation containing the results of their
master's thesis, and justifies in a discussion the method of
implementation and the achieved results; knows the rules of creative
discussion

P7U_U, P7S_UW,
P7S_UK

P7S_UW_INŻ

K2_ETK_U13 prepares a master's thesis in the field of their specialisation,
including: obtaining information from literature, databases, and other
sources, integrating it, interpreting it, and critically evaluating it, -
plans and conducts experiments, including measurements and
computer simulations, interprets the results obtained and draws
conclusions, uses analytical, simulation, and experimental methods to
formulate and solve problems, formulates and tests hypotheses
related to research problems, integrates knowledge from various
fields and disciplines, and applies a systemic approach, simulation
and experimental methods, formulate and test hypotheses related to
research problems, integrate knowledge from various fields and
disciplines, and apply a systemic approach that also takes into
account non-technical aspects, assess the usefulness and applicability
of new achievements (techniques and technologies) in the
represented discipline, proposes improvements to existing technical
solutions, interprets the obtained research results, draws appropriate
conclusions and formulates recommendations, edits a master's thesis
in accordance with formal requirements

P7U_U, P7S_UW,
P7S_UK, P7S_UO

P7S_UW_INŻ

Social competence

K2_ETK_K01 understands the need for live long learning and rising qualifications P7U_K, P7S_KK

K2_ETK_K02 is able for a teamwork on a complex engineering task, according to
his role in the team and the working time schedule

P7U_K

K2_ETK_K03 is aware about the importance and non-technical aspects of
engineering activities, i.e. influence on environment, therefore takes
responsible actions

P7U_K, P7S_KO,
P7S_KR
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Code Description of the directional learning outcome

Characteristics for
qualifications at
level 6 or 7 of the
Polish
Qualifications
Framework

Characteristics for
qualifications at
level 6 or 7 of the
Polish
Qualifications
Framework,
enabling the
acquisition of
engineering
competences

K2_ETK_K04 correctly identifies and solves dilemmas related to profession P7U_K, P7S_KK,
P7S_KR

K2_ETK_K05 has the awareness of the social role of an technical university
alumnus; understands the need of formulating and publishing, i.e. via
mass media, information and opinions related to technical
achievements in engineering and to other activities of an engineeris
able to publish it in a comprehensive manner, justifying different
opinions

P7U_K, P7S_KO

K2_ETK_K06 can think critically and support his own view, so he can select
priorities properly and choose appropriate measures to achieve the
tasks defined by himself or other people taking into account the
issues of social responsibility

P7U_K, P7S_KO

K2_ETK_K07 knows the team work rules; knows how to lead a small team and how
to take responsibilities for the results

P7U_K, P7S_KR

Language outcomes

SJO_S2_U01 Be able to use a foreign language at B2+ ESCJ level and specialised
terminology

P7S_UK
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Detailed information on ECTS points
Electrical Engineering

Name Renewable Energy
Systems

Control in Electrical Power
Engineering

Total ECTS 120 120

Total number of hours of classes 1485 1470

Number of ECTS points assigned to classes related to scientific activities conducted at the university in the discipline or disciplines to
which the field of study is assigned (DN)

110/120 (91.67%) 110/120 (91.67%)

Number of ECTS points allocated to classes developing practical skills (including laboratory, project) (P) 63.8 62.7

The number of ECTS points that a student will receive by completing classes that require the direct participation of academic teachers or
other persons conducting classes and students (BU)

64 63.4

Percentage of ECTS for elective courses 48/120 (40%) 48/120 (40%)

The number of ECTS points that a student will receive by completing classes in the humanities or social sciences appropriate for a given
field of study

5 5

The number of ECTS points that a student will receive by completing classes in basic sciences (mathematics, physics/chemistry) 7 7
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Organization of studies

Implementation of the study programme

Allowable ECTS deficit

Semester Allowable deficit of ECTS points after a semester

Semester 1 5

Semester 2 5

Semester 3 5

Semester 4 0

Detailed requirements

Methods of verifying the intended learning outcomes

Activity form Methods of verifying the intended learning outcomes

Seminar Multimedia presentations conducted and prepared individually or in groups; case study analysis, class participation,
paper

Classes Credit - oral, written; short test, input task, evaluation of the sub-tasks; practical exam, model, essay, paper

Project Project preparation, project implementation, project documentation, case study analysis, model

Diploma thesis Evaluation of work in the preparation of a diploma thesis

Internship Internship report, internship journal, confirmation of internship program completion

Laboratory Preparation of laboratory reports; oral statements, class participation; short test, input task, evaluation of the sub-
tasks

Lecture Exam - oral, written, credit, test - oral, written

Description of the process leading to achieving learning outcomes

The process leading to the planned learning outcomes in the field of Electrical Engineering is multi-stage and compliant with the
Education Quality Assurance System in force at the Faculty of Electrical Engineering. In the recruitment process, the aim is to accept
candidates for second-cycle studies with the highest possible recruitment rates. During the first meetings, academic teachers
conducting classes familiarize students with the prerequisites for a given subject, the assumed learning outcomes and the program of
classes. The lecturers should also indicate the need for students' own systematic work and motivate them to think independently and
draw conclusions. Achieving learning outcomes at the second degree of studies enables the acquisition of advanced knowledge in
specialist subjects, characteristic of the chosen field of study and specialization.

Academic teachers are available to students outside of scheduled classes during designated consultation hours.

In order to gain access to the literature recommended by the teachers, students can use the resources of the Faculty Library and the
Main Library of Wrocław University of Science and Technology. The classrooms in which the classes are held are equipped with modern
audiovisual systems and appropriate measuring and research devices that enable students to acquire knowledge and acquire specialist
skills. Second-cycle studies end with a diploma examination, which can be taken by a student who has completed the study program
and obtained a positive grade in the diploma dissertation.
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Internships

The primary objective of the Diploma Placement is to confront the theoretical knowledge acquired in the course included in the learning
schedule, with the real demands of the employers. During practice the student gains industrial experience, take note of the basic
technical equipment and technology of the companies, learns the
specificity of work of the higher technical inspection facility, in particular:

extends the knowledge gained during studies and develops the skills to use it,
familiarize themselves with the specific of professional environment,
shapes specific professional skills directly related to the place of practice,
shapes the skills of effective communication in an organization,
learns the functioning in an organizational structure, the principles of the organization of work and the
division of powers, procedures, work planning, control,
improves the ability of self organization, teamwork, effective time management, diligence, responsibility
for assigned tasks,
improves the ability to use a foreign language in professional contexts.

By free choice of the place of practice, ie by their own choice of the "Company" or the choice of units and
facilities fromthe faculty list, students can pursue their professional interests. There is a possibility of some
connection with the subject of the future practice of Master thesis. The practice allows you to focus the
student's preferences with regard to the future work.

Diploma exam

The final  examination is  conducted in  accordance with  the rules  set  out  in  the study regulations.  It  consists  of  a  presentation of  the
dissertation and answers to two questions drawn at random. The scope of the final examination includes questions on topics relevant to
the chosen specialisation: Control in Electrical Power Engineering and Renewable Energy Systems.

Information on dates and the list of examination topics are made available to students by the end of the semester preceding the final
semester on the Faculty’s website.
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Study plan
Electrical Engineering

Semester 1

Subject Number of hours Form of verification ECTS points Mandatoriness

Numerical and Optimization Methods Lecture: 15
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 2
Laboratory: 1

Obligatory

Circuits and Systems Lecture: 30
Classes: 15

Lecture: Exam
Classes: Graded credit

Lecture: 3
Classes: 1

Obligatory

Power System Faults Lecture: 30 Exam 4 Obligatory

Dynamics and Control of AC and DC Drives Lecture: 30
Laboratory: 15
Project: 15

Lecture: Exam
Laboratory: Graded credit
Project: Graded credit

Lecture: 4
Laboratory: 1
Project: 1

Obligatory

Foreign Language 2.1 Classes: 30 Graded credit 2 Obligatory group

The student chooses classes from the offer of the Department of Foreign Languages

Foreign Language 2.1 Classes: 30 Graded credit 2 Elective

Foreign Language 2.2 Classes: 60 Graded credit 3 Obligatory group

The student chooses classes from the offer of the Department of Foreign Languages

Foreign Language 2.2 Classes: 60 Graded credit 3 Elective

Sum 255 22

Control in Electrical Power Engineering

Subject Number of hours Form of verification ECTS points Mandatoriness

Power Quality Assessment Lecture: 30
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 3
Laboratory: 1

Obligatory
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Subject Number of hours Form of verification ECTS points Mandatoriness

Fault Calculations Project: 30 Graded credit 2 Obligatory

Advanced Technology in Electrical Power Generation Lecture: 30
Classes: 15

Lecture: Graded credit
Classes: Graded credit

Lecture: 3
Classes: 1

Obligatory

Sum 120 10

Renewable Energy Systems

Subject Number of hours Form of verification ECTS points Mandatoriness

Power Quality Assessment Lecture: 30
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 3
Laboratory: 1

Obligatory

Fault Calculations Project: 30 Graded credit 2 Obligatory

Advanced Technology in Electrical Power Generation Lecture: 30
Classes: 15

Lecture: Graded credit
Classes: Graded credit

Lecture: 3
Classes: 1

Obligatory

Sum 120 10

Semester 2

Subject Number of hours Form of verification ECTS points Mandatoriness

Group of Elective Subjects: Management Lecture: 15 Graded credit 2 Obligatory group

The student chooses one subject from the group

Market Mechanisms in Power Systems with Distributed
Energy Sources

Lecture: 15 Graded credit 2 Elective

Fundamentals of Management Lecture: 15 Graded credit 2 Elective

Sum 15 2

Control in Electrical Power Engineering
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Subject Number of hours Form of verification ECTS points Mandatoriness

Digital Control Techniques Lecture: 30
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 2
Laboratory: 1

Obligatory

Simulation and Analysis of Power System Transients Lecture: 15
Laboratory: 45

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 1
Laboratory: 2

Obligatory

Digital Signal Processing for Protection and Control Lecture: 30
Project: 30

Lecture: Exam
Project: Graded credit

Lecture: 2
Project: 2

Obligatory

Fiber Optics Communications and Sensors Lecture: 30
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 2
Laboratory: 1

Obligatory

Power System Protection Lecture: 30
Laboratory: 30

Lecture: Exam
Laboratory: Graded credit

Lecture: 3
Laboratory: 2

Obligatory

Renewable Energy Sources Lecture: 30
Seminar: 15

Lecture: Exam
Seminar: Graded credit

Lecture: 2
Seminar: 1

Obligatory

Electric Power System Operation and Control Lecture: 30
Seminar: 15

Lecture: Graded credit
Seminar: Graded credit

Lecture: 2
Seminar: 1

Obligatory

Diploma Placement 4 Weeks - Graded credit 4 Obligatory elective

Sum 360 28

Renewable Energy Systems

Subject Number of hours Form of verification ECTS points Mandatoriness

Simulation and Analysis of Power System Transients Lecture: 15
Laboratory: 45

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 1
Laboratory: 2

Obligatory

Protection and Control of Distributed Energy Sources 1 Lecture: 15
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 2
Laboratory: 1

Obligatory

Renewable Energy Sources Lecture: 30
Seminar: 15

Lecture: Exam
Seminar: Graded credit

Lecture: 2
Seminar: 1

Obligatory

Water Power Plants 1 Lecture: 30 Graded credit 2 Obligatory

Energy Storage Systems Lecture: 15
Project: 15

Lecture: Exam
Project: Graded credit

Lecture: 2
Project: 1

Obligatory
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Subject Number of hours Form of verification ECTS points Mandatoriness

Integration of Distributed Resources in Power Systems Lecture: 30
Laboratory: 15

Lecture: Exam
Laboratory: Graded credit

Lecture: 2
Laboratory: 1

Obligatory

Modelling of Electrical Machines Lecture: 15
Project: 30

Lecture: Graded credit
Project: Graded credit

Lecture: 1
Project: 2

Obligatory

Power Electronics Lecture: 30
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 2
Laboratory: 1

Obligatory

Electromechanical Systems in Renewable Energy Lecture: 15
Seminar: 15

Lecture: Graded credit
Seminar: Graded credit

Lecture: 1
Seminar: 1

Obligatory

Diploma Placement 4 Weeks - Graded credit 4 Obligatory elective

Sum 360 29

Semester 3

Subject Number of hours Form of verification ECTS points Mandatoriness

Measurement Methods and Techniques Lecture: 30
Laboratory: 30

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 2
Laboratory: 2

Obligatory

Group of Elective Subjects: Law Lecture: 15 Graded credit 1 Obligatory group

The student chooses one subject from the group

Intellectual Property Rights in the World Lecture: 15 Graded credit 1 Elective

Inventions and Patents Lecture: 15 Graded credit 1 Elective

Industrial Property and Copyright for Engineers Lecture: 15 Graded credit 1 Elective

Protection of Intellectual Property Lecture: 15 Graded credit 1 Elective

International Law Lecture: 15 Graded credit 1 Elective

Sum 75 5

Control in Electrical Power Engineering
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Subject Number of hours Form of verification ECTS points Mandatoriness

Advanced High Voltage Technology Lecture: 30
Laboratory: 30

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 3
Laboratory: 2

Obligatory

Artificial Intelligence Techniques Lecture: 30
Project: 15

Lecture: Graded credit
Project: Graded credit

Lecture: 2
Project: 1

Obligatory

Power System Automation and Security Lecture: 30
Seminar: 15

Lecture: Exam
Seminar: Graded credit

Lecture: 3
Seminar: 1

Obligatory

Electrical Power Systems Management Lecture: 15
Seminar: 15

Lecture: Graded credit
Seminar: Graded credit

Lecture: 1
Seminar: 1

Obligatory

Electromagnetic Compatibility Lecture: 30
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 2
Laboratory: 1

Obligatory

Diploma Project Project: 120 Graded credit 8 Obligatory elective

Sum 345 25

Renewable Energy Systems

Subject Number of hours Form of verification ECTS points Mandatoriness

Photovoltaic Cells Lecture: 30
Laboratory: 15

Lecture: Exam
Laboratory: Graded credit

Lecture: 2
Laboratory: 1

Obligatory

Industrial Ecology - Selected Problems Lecture: 15
Seminar: 15

Lecture: Graded credit
Seminar: Graded credit

Lecture: 1
Seminar: 1

Obligatory

Artificial Intelligence Techniques Lecture: 30
Project: 15

Lecture: Graded credit
Project: Graded credit

Lecture: 2
Project: 1

Obligatory

Protection and Control of Distributed Energy Sources 2 Seminar: 15 Graded credit 1 Obligatory

Water Power Plants 2 Seminar: 15 Graded credit 1 Obligatory

Legal Regulations and Investments in Power Systems with
Distributed Energy Sources

Lecture: 30
Seminar: 15

Lecture: Graded credit
Seminar: Graded credit

Lecture: 2
Seminar: 1

Obligatory

Electromagnetic Compatibility Lecture: 30
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 2
Laboratory: 1

Obligatory

Diploma Project Project: 120 Graded credit 8 Obligatory elective

Sum 360 24
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Semester 4

Subject Number of hours Form of verification ECTS points Mandatoriness

Group of Elective Subjects: Social Sciences and Ethics Seminar: 15 Graded credit 2 Obligatory group

The student chooses one subject from the group

Ethics in Bussiness Seminar: 15 Graded credit 2 Elective

Social Communication Seminar: 15 Graded credit 2 Elective

The Art of Public Speaking Seminar: 15 Graded credit 2 Elective

Sum 15 2

Control in Electrical Power Engineering

Subject Number of hours Form of verification ECTS points Mandatoriness

Diploma Seminar Seminar: 30 Graded credit 3 Obligatory elective

Master's Thesis Diploma thesis: 180 Graded credit 18 Obligatory elective

Group of Elective Subjects: B Lecture: 15
Total practical contact hours: 15

Graded credit 2 Obligatory group

The student chooses one subject from the group

Design of Logic Circuits Lecture: 15
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 1
Laboratory: 1

Elective

Electrical Power Engineering – Excursionary Activities​ Lecture: 15
Field Exercise: 15

Lecture: Graded credit
Field Exercise: Graded credit

Lecture: 1
Field Exercise: 1

Elective

Fuzzy Logic Control Lecture: 15
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 1
Laboratory: 1

Elective

Control of Power Electronic Converters Lecture: 15
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 1
Laboratory: 1

Elective

Group of Elective Subjects: A Lecture: 30
Total practical contact hours: 15

Exam 3 Obligatory group

The student chooses one subject from the group
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Subject Number of hours Form of verification ECTS points Mandatoriness

Visual Engineering Environments and Graphical
Languages

Lecture: 15
Laboratory: 30

Lecture: Exam
Laboratory: Graded credit

Lecture: 1
Laboratory: 2

Elective

Signal and Systems Lecture: 30
Classes: 15

Lecture: Exam
Classes: Graded credit

Lecture: 2
Classes: 1

Elective

Advanced Signal Processing Methods Lecture: 30
Classes: 15

Lecture: Exam
Classes: Graded credit

Lecture: 2
Classes: 1

Elective

PLC and Wireless Communications for Monitoring and
Metering

Lecture: 30
Seminar: 15

Lecture: Exam
Seminar: Graded credit

Lecture: 2
Seminar: 1

Elective

Advanced Substations and Electrical Equipment Lecture: 30
Project: 15

Lecture: Exam
Project: Graded credit

Lecture: 2
Project: 1

Elective

Power System Modelling Lecture: 30
Project: 15

Lecture: Exam
Project: Graded credit

Lecture: 2
Project: 1

Elective

Computer Control of Power System Lecture: 30
Seminar: 15

Lecture: Exam
Seminar: Graded credit

Lecture: 2
Seminar: 1

Elective

Sum 285 26

Renewable Energy Systems

Subject Number of hours Form of verification ECTS points Mandatoriness

Diploma Seminar Seminar: 30 Graded credit 3 Obligatory elective

Master's Thesis Diploma thesis: 180 Graded credit 18 Obligatory elective

Group of Elective Subjects: A Lecture: 30
Total practical contact hours: 15

Exam 3 Obligatory group

The student chooses one subject from the group

Visual Engineering Environments and Graphical
Languages

Lecture: 15
Laboratory: 30

Lecture: Exam
Laboratory: Graded credit

Lecture: 1
Laboratory: 2

Elective

Signal and Systems Lecture: 30
Classes: 15

Lecture: Exam
Classes: Graded credit

Lecture: 2
Classes: 1

Elective
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Subject Number of hours Form of verification ECTS points Mandatoriness

Advanced Signal Processing Methods Lecture: 30
Classes: 15

Lecture: Exam
Classes: Graded credit

Lecture: 2
Classes: 1

Elective

PLC and Wireless Communications for Monitoring and
Metering

Lecture: 30
Seminar: 15

Lecture: Exam
Seminar: Graded credit

Lecture: 2
Seminar: 1

Elective

Advanced Substations and Electrical Equipment Lecture: 30
Project: 15

Lecture: Exam
Project: Graded credit

Lecture: 2
Project: 1

Elective

Power System Modelling Lecture: 30
Project: 15

Lecture: Exam
Project: Graded credit

Lecture: 2
Project: 1

Elective

Computer Control of Power System Lecture: 30
Seminar: 15

Lecture: Exam
Seminar: Graded credit

Lecture: 2
Seminar: 1

Elective

Group of Elective Subjects: B Lecture: 15
Total practical contact hours: 15

Graded credit 2 Obligatory group

The student chooses one subject from the group

Design of Logic Circuits Lecture: 15
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 1
Laboratory: 1

Elective

Electrical Power Engineering – Excursionary Activities​ Lecture: 15
Field Exercise: 15

Lecture: Graded credit
Field Exercise: Graded credit

Lecture: 1
Field Exercise: 1

Elective

Fuzzy Logic Control Lecture: 15
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 1
Laboratory: 1

Elective

Control of Power Electronic Converters Lecture: 15
Laboratory: 15

Lecture: Graded credit
Laboratory: Graded credit

Lecture: 1
Laboratory: 1

Elective

Sum 285 26
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Power Quality Assessment
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 1

Activities, hours, ECTS and examination
• Lecture: 30 h, 3 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
Explains the issues related to power quality disturbances, selects
legislative documents and regulations regarding requirements in
this area

K2_ETK_W12

PEU_W02 Selects algorithms for determining power quality parameters K2_ETK_W12

PEU_W03 Explains the method of evaluating power quality parameters and
the principles and objectives of creating a power quality report K2_ETK_W12

In terms of skills

PEU_U01 Determine the requirements for power quality parameters K2_ETK_U09

PEU_U02 Can implement basic algorithms for determining power quality
parameters K2_ETK_U09

PEU_U03 Can perform a power quality assessment report K2_ETK_U09
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In terms of social competences

PEU_K01 Cares about the completion of assigned tasks, and is able to
cooperate with the team. K2_ETK_K01, K2_ETK_K02

Program content ensuring learning outcomes
Program content includes:
·         acquiring knowledge of the parameters that define power quality, as well as standards and regulations dedicated to
acceptable levels and methods of power quality assessment,
·         acquisition of skills in the application of basic algorithms for determining power quality parameters,
·         acquisition of skills in the application of power quality analyzers and evaluation methodology and report execution.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 15

Preparaton for classes 10

Self-study of class topics 21

Preparation of a report/summary/presentation/paper 20

Credit/Exam 4

Student workload Hours
100
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Numerical and Optimization Methods
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Subjects of basic education - mathematics

Subject related to scientific research
Yes

Semester
Semester 1

Activities, hours, ECTS and examination
• Lecture: 15 h, 2 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Knows the rules of mathematical formulation of optimization
problems. K2_ETK_W02

PEU_W02 Knows basic methods and algorithms used to solve an optimization
problem. K2_ETK_W02

In terms of skills

PEU_U01 Is able to formulate an optimization problem in mathematical terms K2_ETK_U02

PEU_U02 Is able to solve an optimization problem correctly selecting the
solving algorithm K2_ETK_U02

In terms of social competences

PEU_K01 creativity in searching for the solution of a given problem K2_ETK_K06
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Program content ensuring learning outcomes
Proogram content of the course includes: 
-Transfer of the basic knowledge and skills needed for correct formulation of optimization problems
 -Ordered presentation of various optimization methods
 -Training the skills in practical use of software packages for solving optimization problems

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 15

Self-study of class topics 45

Student workload Hours
75
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Power Quality Assessment
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 1

Activities, hours, ECTS and examination
• Lecture: 30 h, 3 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
Explains the issues related to power quality disturbances, selects
legislative documents and regulations regarding requirements in
this area

K2_ETK_W12

PEU_W02 Selects algorithms for determining power quality parameters K2_ETK_W12

PEU_W03 Explains the method of evaluating power quality parameters and
the principles and objectives of creating a power quality report K2_ETK_W12

In terms of skills

PEU_U01 Determine the requirements for power quality parameters K2_ETK_U09

PEU_U02 Can implement basic algorithms for determining power quality
parameters K2_ETK_U09

PEU_U03 Can perform a power quality assessment report K2_ETK_U09
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In terms of social competences

PEU_K01 Cares about the completion of assigned tasks, and is able to
cooperate with the team. K2_ETK_K01, K2_ETK_K02

Program content ensuring learning outcomes
Program content includes:

acquisition of knowledge of the parameters that define power quality, as well as standards and regulations dedicated
to acceptable levels and methods of power quality assessment,
acquisition of skills in the application of basic algorithms for determining power quality parameters,
acquisition of skills in the application of power quality analyzers and evaluation methodology and report execution.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 15

Preparaton for classes 10

Self-study of class topics 21

Preparation of a report/summary/presentation/paper 20

Credit/Exam 4

Student workload Hours
100
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Fault Calculations
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 1

Activities, hours, ECTS and examination
• Project: 30 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 Analysing fault signals obtained from computer simulation. K2_ETK_U07

PEU_U02 Conducting fault identification and determining its characteristic
features. K2_ETK_U07

In terms of social competences

PEU_K01 Acting independently and cooperating within a group working on
a complex engineering project. K2_ETK_K02

Program content ensuring learning outcomes
The curriculum content leads to the acquisition and consolidation of knowledge in the area of ​​short circuits occurring in
power systems. The knowledge imparted in this course focuses on aspects relevant to both symmetrical and asymmetrical
short circuits. Key algorithms for determining the direction and classification of short circuits will be presented. During the
project the symmetrical component method used for short circuit analysis and fault identification will be tested. Fault
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location methods in power systems will be presented, with particular emphasis on fault location in overhead lines.

Calculation of ECTS points

Activity form Activity hours

Project 30

Preparation of a report/summary/presentation/paper 20

Student workload Hours
50
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Circuits and Systems
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Major-specific subjects

Subject related to scientific research
Yes

Semester
Semester 1

Activities, hours, ECTS and examination
• Lecture: 30 h, 3 ECTS, Exam
• Classes: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Characterizes methods for analyzing nonlinear electrical circuits
and determines the conditions for their stability. K2_ETK_W01

PEU_W02
Explains methods for analyzing electrical circuits in the state-space
domain, including the formulation of state equations and their
matrix representation.

K2_ETK_W01

PEU_W03 Characterizes methods for the synthesis and analysis of LC and
RLC circuits. K2_ETK_W01

In terms of skills

PEU_U01 Applies analytical methods to assess the stability of nonlinear
systems and to interpret phenomena occurring in these systems. K2_ETK_U01

PEU_U02 Determines state equations and the matrix representation of the
analyzed electrical circuits. K2_ETK_U01
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PEU_U03 Performs analysis and synthesis of LC and RLC circuits. K2_ETK_U01

In terms of social competences

PEU_K01
Demonstrates responsibility for the correctness of the analysis and
synthesis of electrical circuits, as well as for the reliable
interpretation of the obtained results

K2_ETK_K01

Program content ensuring learning outcomes
The course content includes the synthesis of LC and RLC circuits and the analysis of methods used in their design. Topics
related to the formulation and analysis of stability problems in phase space are discussed. The course addresses nonlinear
problems occurring in electrical engineering and methods for their solution. Discrete aspects in electrical circuit theory are
also presented. The scope includes the application of integral and transform methods in the analysis of electrical circuits.
Additionally, methods for describing and analyzing systems in the state-space domain are covered, including the formulation
of state equations and their matrix representation.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Classes 15

Preparaton for classes 51

Credit/Exam 4

Student workload Hours
100
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Fault Calculations
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 1

Activities, hours, ECTS and examination
• Project: 30 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 Analysing fault signals obtained from computer simulation. K2_ETK_U07

PEU_U02 Conducting fault identification and determining its characteristic
features. K2_ETK_U07

In terms of social competences

PEU_K01 Ability to act independently and cooperate within a group working
on a complex engineering project. K2_ETK_K02

Program content ensuring learning outcomes
The curriculum content leads to the acquisition and consolidation of knowledge in the area of ​​short circuits occurring in
power systems. The knowledge imparted in this course focuses on aspects relevant to both symmetrical and asymmetrical
short circuits. Key algorithms for determining the direction and classification of short circuits will be presented. During the
project the symmetrical component method used for short circuit analysis and fault identification will be tested. Fault



Syllabuses 33 / 183

location methods in power systems will be presented, with particular emphasis on fault location in overhead lines.

Calculation of ECTS points

Activity form Activity hours

Project 30

Preparation of a report/summary/presentation/paper 20

Student workload Hours
50
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Advanced Technology in Electrical Power Generation
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 1

Activities, hours, ECTS and examination
• Lecture: 30 h, 3 ECTS, Graded credit
• Classes: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01

Has knowledge of various technologies and systems for producing
energy with high efficiency. and knows the methods of energy
production systems depending on the primary energy carrier.
Distinguishes and describes advanced production processes energy
from conventional fuels renewable energy sources.

K2_ETK_W15

In terms of skills

PEU_U01
Analyzes and categorizes the latest advanced energy systems,
especially low-emission systems using various primary energy
sources. Can independently calculate the thermodynamic efficiency
of steam, gas and combined power units.

K2_ETK_U07

In terms of social competences
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PEU_K01
Is able to identify problems in energy production and solve them in
accordance with the technical assessment of energy production
possibilities, demands and environment impact .

K2_ETK_K03

Program content ensuring learning outcomes
The classes includes the classification and characteristics of conventional and renewable energy resources and sources,
together with technologies for their conversion and management to useful energy. The principle operation of steam and gas
power plants, renewable energy systems and devices, secondary fuels production technologies, with an above technologies
emission, usefulness and efficiency assessment is presented under classes. Conventional power plants technological
systems, as well as combined and hybrid systems are discussed. The subject of steam and gas power plants are
implemented in a practical approach to determining the efficiency of sample cycles.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Classes 15

Self-study of class topics 25

Preparaton for classes 20

Preparation for an exam/credit 10

Student workload Hours
100
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Power System Faults
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Major-specific subjects

Subject related to scientific research
Yes

Semester
Semester 1

Activities, hours, ECTS and examination
• Lecture: 30 h, 4 ECTS, Exam

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Categorazing faults occurring in high voltage networks. K2_ETK_W03

PEU_W02 Characterizing faults occurring in medium voltage networks. K2_ETK_W03

PEU_W03 Analysing fault waveforms and on fault identification methods. K2_ETK_W03

In terms of social competences

PEU_K01 Ability to think independently and performing analysis of technical
information. K2_ETK_K01

Program content ensuring learning outcomes
The curriculum content leads to the acquisition and consolidation of knowledge in the area of ​​short circuits occurring in
power systems. The knowledge imparted in this course focuses on aspects relevant to both symmetrical and asymmetrical
short circuits. Key algorithms for determining the direction and classification of short circuits will be presented. The lecture
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will discuss the symmetrical component method used for short circuit analysis and fault identification. Fault location
methods in power systems will be presented, with particular emphasis on fault location in overhead lines.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Preparation for an exam/credit 46

Self-study of class topics 20

Credit/Exam 4

Student workload Hours
100



Syllabuses 38 / 183

Advanced Technology in Electrical Power Generation
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 1

Activities, hours, ECTS and examination
• Lecture: 30 h, 3 ECTS, Graded credit
• Classes: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01

Has knowledge of various technologies and systems for producing
energy with high efficiency. and knows the methods of energy
production systems depending on the primary energy carrier.
Distinguishes and describes advanced production processes energy
from conventional fuels renewable energy sources.

K2_ETK_W15

In terms of skills

PEU_U01
Analyzes and categorizes the latest advanced energy systems,
especially low-emission systems using various primary energy
sources. Can independently calculate the thermodynamic efficiency
of steam, gas and combined power units.

K2_ETK_U07

In terms of social competences
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PEU_K01
Is able to identify problems in energy production and solve them in
accordance with the technical assessment of energy production
possibilities, demands and environment impact .

K2_ETK_K03

Program content ensuring learning outcomes
The classes includes the classification and characteristics of conventional and renewable energy resources and sources,
together with technologies for their conversion and management to useful energy. The principle operation of steam and gas
power plants, renewable energy systems and devices, secondary fuels production technologies, with an above technologies
emission, usefulness and efficiency assessment is presented under classes. Conventional power plants technological
systems, as well as combined and hybrid systems are discussed. The subject of steam and gas power plants are
implemented in a practical approach to determining the efficiency of sample cycles.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Classes 15

Self-study of class topics 25

Preparaton for classes 20

Preparation for an exam/credit 10

Student workload Hours
100
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Dynamics and Control of AC and DC Drives
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Major-specific subjects

Subject related to scientific research
Yes

Semester
Semester 1

Activities, hours, ECTS and examination
• Lecture: 30 h, 4 ECTS, Exam
• Laboratory: 15 h, 1 ECTS, Graded credit
• Project: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Has matured knowledge on the torque and speed control methods
of the converter-fed DC motor drives, including adaptive systems. K2_ETK_W04

PEU_W02
Has matured and in-depth knowledge on modern control methods
of converter-fed induction motor drives (including scalar and vector
methods, sensorless control).

K2_ETK_W04

PEU_W03
Has matured and in-depth knowledge on modern control methods
of converter-fed brushless DC and AC motors drives (including
vector methods and sensorless control).

K2_ETK_W04

In terms of skills

PEU_U01
Can realize the simulation tests of chosen controlled electrical drive
in Matlab/Simulink environment using delivered software and can
make analysis of the obtained results.

K2_ETK_U03
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PEU_U02
Can realize the experimental tests of chosen controlled electrical
drive in laboratory set-up and can make analysis of the obtained
results.

K2_ETK_U03

PEU_U03 Can design and test in simulation a chosen structure of speed or
position control of electrical drive. K2_ETK_U03

In terms of social competences

PEU_K01 Can act independently and cooperate within a group working on
a complex engineering project. K2_ETK_K02, K2_ETK_K06

Program content ensuring learning outcomes
 C1.Consolidate knowledge and/or filling the knowledge gap in the field of torque and speed control of the DC and AC
(induction
 motors and PMSM) motor drives.
    C2.Familiarizing with the extended knowledge on the application of advanced control theory methods in controlled
 converter-fed motor drives, including adaptive and sensorless control.
    C3.The acquisition of practical knowledge and skills for design, testing and analysis of advanced control structures for DC
and
 AC motor drives, including sensorless drives.
    C4.Perfecting skills for the understanding, analysis and interpretation of steady-state and transient processes in chosen
 controlled DC and AC drive systems.
    C5.Acquisition and fixing the social competences related to work in teams, solving engineering problems together;
 responsibility, honesty and fairness, observance of manners which are obligatory for academia and society.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 15

Project 15

Preparaton for classes 30

Preparation for an exam/credit 26

Preparation of a report/summary/presentation/paper 30

Credit/Exam 4

Student workload Hours
150
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Foreign Language 2.1
Educational subject description sheet

Basic information

Field of study
lektoraty

Speciality
-

Organizational unit
Wrocław University of Science and Technology

Study level
second degree

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Foreign languages

Semesters
Semester 1, Semester 2,
Semester 3

Activities, hours, ECTS and examination
• Classes: 30 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01

Student has knowledge, skills and competences consistent with the
requirements specified for the minimum B2 level according to the
Common European Framework of Reference for Languages; knows,
understands and uses linguistic means (grammatical, lexical and
stylistic) from academic, specialist and technical languages ​​used in
the field of study and in the academic and professional
environment; communicates in an intercultural and professional
environment; understands and has the ability to analyze foreign-
language specialist texts; improves their skills in the area of ​
specialized and academic languages.

SJO_S2_U01

Program content ensuring learning outcomes
B2 plus English, French, Spanish, GermanC1 plus English languageGeneral educational content
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Formation and deepening of communicative competence in academic and professional settings.
Interaction appropriate to the appropriate level of linguistic competence, such as the student's own profile for academic and
professional purposes. Deepening creative, receptive and interactive competence in a team.
Language in communication in specialized and professional fields in the modern world. Verbal and non-verbal
communication - functioning freely in an intercultural environment, conducting discourse, polemics, analysis of specialized
texts.

Calculation of ECTS points

Activity form Activity hours

Classes 30

Preparaton for classes 30

Student workload Hours
60
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Foreign Language 2.2
Educational subject description sheet

Basic information

Field of study
lektoraty

Speciality
-

Organizational unit
Wrocław University of Science and Technology

Study level
second degree

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Foreign languages

Semesters
Semester 1, Semester 2,
Semester 3

Activities, hours, ECTS and examination
• Classes: 60 h, 3 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01

Student has knowledge, skills and competences consistent with the
requirements specified for the appropriate language level; knows,
understands and uses linguistic means (grammatical, lexical and
stylistic) defined at a certain level from everyday life with selected
elements of academic, specialist and technical language used in
the field of study and in the academic and professional
environment; communicates in a family, social and intercultural
environment, practicing communication skills; appreciates the
need to improve their skills in effective communication, develops
competences in the area of ​​communication language, basics of
specialist and academic language

SJO_S2_U01
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Program content ensuring learning outcomes
A1; A2; B1 French, Spanish, Japanese, German, Polish as a foreign language, Russian
General educational content
Formation and deepening of communicative competence in a family, social and intercultural environment and for a specific
level for academic and professional needs.
Interaction appropriate to the appropriate level of language competence, e.g., the student's own profile and interests;
presenting oneself, one's interests and ideas in environmental, academic and professional contexts. Developing creative,
receptive and interactive competence in a group.
Language in communication in the modern world. Verbal and non-verbal communication - sensitivity to cultural differences,
starting a conversation, joining in a discussion, moving on to the next points, summarizing statements, using characteristic
phrases and expressions for a certain language level; taking part in various forms of interaction.

Calculation of ECTS points

Activity form Activity hours

Classes 60

Preparaton for classes 30

Student workload Hours
90
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Digital Control Techniques
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Possesses knowledge related to processing of continuous signals,
their discretization and processing of digital signals. K2_ETK_W14

PEU_W02 Has a basic knowledge of structure of digital control systems and
their design methods K2_ETK_W14

PEU_W03 Possesses knowledge related to design of digital filters and various
types of digital regulators. K2_ETK_W14

In terms of skills

PEU_U01
Is able to select appropriate sampling time, represent continuous
control system with use of transfer function and state space model,
retrieve difference equation of digital model of continuous plant
and implement this equation.

K2_ETK_U10

PEU_U02 Is able to design and perform analysis of digital filters. K2_ETK_U10
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PEU_U03 Is able to tune as well as design digital controller of a given output
transient performance indices. K2_ETK_U10

In terms of social competences

PEU_K01 Is able to carry out a complex engineering project in a competent
way, unaided as well as to cooperate with a team if required.

K2_ETK_K02,
K2_ETK_K06, K2_ETK_K07

Program content ensuring learning outcomes
Acquaintance of knowledge related to: function of analogue filtering in the context of proper operation of digital systems,
digital signal processing, representation methods of discrete-time systems, appropriate sampling time selection, effect of
pole location on system response.
Practical skills to analyze and design of both finite and infinite impulse response filters.
Practical skills to: PID digital controller tuning, design of digital controller dedicated to particular object, design of state
variable feedback controller and state observer.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 15

Preparaton for classes 15

Preparation of a report/summary/presentation/paper 15

Student workload Hours
75
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Simulation and Analysis of Power System Transients
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Laboratory: 45 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
Gets the knowledge on description of models for linear electrical
circuits with use of differential equations and their numerical
solution applying different numerical procedures of integration.

K2_ETK_W10

PEU_W02 Gets the knowledge regarding evaluation of accuracy and stability
of the solution of a differential equation in a numerical way. K2_ETK_W10

In terms of skills

PEU_U01

Is able to model linear elements and branches and also a power
transmission line with distributed parameters, in particular,
applying a graphical editor of this program, forms a structure of
a simulative model, sets simulation parameters, conducts
a simulation and analyses waveforms of signals from a modelled
system.

K2_ETK_U08
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PEU_U02 Is able to apply results of computer simulation to analyse of
dynamic electric circuits. K2_ETK_U08

In terms of social competences

PEU_K01 Can act independently and cooperate within a group working on
a complex engineering project. K2_ETK_K06, K2_ETK_K07

Program content ensuring learning outcomes
The course content enables students to: learn the principles of computer modeling of three-phase electrical circuits; learn
the principles of creating mathematical models of basic AC electrical machines; learn how to use the results of computer
simulations to measure selected electrical quantities and analyze the dynamic states of power systems; and learn how to
create computer models related to renewable energy.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 45

Preparaton for classes 5

Preparation of a report/summary/presentation/paper 5

Self-study of class topics 5

Student workload Hours
75
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Market Mechanisms in Power Systems with Distributed Energy Sources
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Subjects from the fields of humanities or social sciences

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 15 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Recognises function of electric energy sector including renewable
energy sources. K2_ETK_W06

PEU_W02 Recognises market and regulatory mechanisms in power sector. K2_ETK_W06

PEU_W03 Identifies electric energy market. K2_ETK_W06

In terms of social competences

PEU_K01
Can think and act in creative and enterprising way. He/she is able
to rank appropriately the priorities needed for realizing the
respective task.

K2_ETK_K03, K2_ETK_K06

Program content ensuring learning outcomes
The course content enables students to expand and consolidate their knowledge of how the electricity supply sector
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operates, with a focus on renewable energy sources. It provides an understanding of market and regulatory mechanisms in
the electricity sector, as well as the opportunity to acquire and consolidate knowledge about the electricity market and the
objectives of national and EU energy policy.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Preparaton for classes 15

Conducting literature research 20

Student workload Hours
50
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Fundamentals of Management
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Subjects from the fields of humanities or social sciences

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 15 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 presents ways of initiating and running a business activity K2_ETK_W06

PEU_W02 presents and explains selected methods and ways of managing an
organization K2_ETK_W06

PEU_W03
presents and explains concepts in the field of entrepreneurship, the
nature and type of entrepreneurial activities, and the
characteristics of an entrepreneur

K2_ETK_W06

In terms of social competences

PEU_K01 demonstrates individual and team activity that goes beyond
engineering activities, assuming various roles in the group K2_ETK_K03, K2_ETK_K06

PEU_K02 presents openness to the interdisciplinary nature of the approach
to the analysis of problems in the area of ​​management K2_ETK_K03, K2_ETK_K06
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PEU_K03
shows initiative in setting priorities in the implementation of tasks
and the need to organize work to achieve the set goals, taking into
account social responsibility

K2_ETK_K03, K2_ETK_K06

Program content ensuring learning outcomes
The main objective of the course is to present knowledge about basic concepts in the field of organization management.
Classes enable the acquisition of skills in identifying and analyzing selected problems occurring in the area of ​​enterprise
management and the use of tools that enable solving these problems.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Self-study of class topics 10

Preparation for an exam/credit 20

Preparaton for classes 5

Student workload Hours
50
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Simulation and Analysis of Power System Transients
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Laboratory: 45 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
Gets the knowledge on description of models for linear electrical
circuits with use of differential equations and their numerical
solution applying different numerical procedures of integration.

K2_ETK_W10

PEU_W02 Gets the knowledge regarding evaluation of accuracy and stability
of the solution of a differential equation in a numerical way. K2_ETK_W10

In terms of skills

PEU_U01

Is able to model linear elements and branches and also a power
transmission line with distributed parameters, in particular,
applying a graphical editor of this program, forms a structure of
a simulative model, sets simulation parameters, conducts
a simulation and analyses waveforms of signals from a modelled
system.

K2_ETK_U08
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PEU_U02 Is able to apply results of computer simulation to analyse of
dynamic electric circuits. K2_ETK_U08

In terms of social competences

PEU_K01 Can act independently and cooperate within a group working on
a complex engineering project. K2_ETK_K06, K2_ETK_K07

Program content ensuring learning outcomes
The course content enables students to: learn the principles of computer modeling of three-phase electrical circuits; learn
the principles of creating mathematical models of basic AC electrical machines; learn how to use the results of computer
simulations to measure selected electrical quantities and analyze the dynamic states of power systems; and learn how to
create computer models related to renewable energy.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 45

Preparaton for classes 5

Preparation of a report/summary/presentation/paper 5

Self-study of class topics 5

Student workload Hours
75
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Protection and Control of Distributed Energy Sources 1
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 15 h, 2 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains the phenomena accompanying faults in electric power
systems. K2_ETK_W09

PEU_W02 Describes the applied criteria and schemes for fault detection in
electric power systems. K2_ETK_W09

PEU_W03 Explains the operation of distributed generation and its impact on
electric power system. K2_ETK_W09

In terms of skills

PEU_U01 Models an electric circuit with linear elements applying
a specialized computer software. K2_ETK_U07

PEU_U02 Simulates and analyzes a network model including distributed
generation. K2_ETK_U07
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In terms of social competences

PEU_K01 Is able to work independently and within a group on an engineering
project. K2_ETK_K01, K2_ETK_K06

Program content ensuring learning outcomes
Program content includes methods related to electric power system protection, specifically methods and criteria applied for
the detection of faults. The impact of distributed generation on power system protection will be explained and distributed
generation control schemes will be discussed. Key types of power system protection schemes will be explained, including
overcurrent, distance and differential protection. Computer simulations will demonstrate practical methods of analysis and
interpretation of phenomena occurring in electric power systems in the presence of distributed generation.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 15

Preparaton for classes 10

Preparation of a report/summary/presentation/paper 10

Self-study of class topics 10

Preparation for an exam/credit 15

Student workload Hours
75
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Digital Signal Processing for Protection and Control
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Project: 30 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
Explains details related to structure of digital power system control
and protection systems as well as knowledge related to processing
of continuous signals, their discretization and processing of digital
signals.

K2_ETK_W09

PEU_W02
Explicates approaches related to digital filtering, algorithms of
criteria values measurement, their accuracy and dynamics as well
as possibilities of measurement errors elimination.

K2_ETK_W09

PEU_W03
Expounds issues related to deterministic and probabilistic decision
processes, fundamentals of adaptive systems and structure of
multi-criteria devices.

K2_ETK_W09

In terms of skills
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PEU_U01
Is able to model and evaluate operation of the measurement path
and A/D conversion units as well as to perform analysis and
synthesis of digital recursive and non-recursive filters.

K2_ETK_U10

PEU_U02 Is able to model and evaluate operation of digital algorithms for
protection criteria measurement. K2_ETK_U10

PEU_U03
Is able to model and evaluate operation of the basic decision
making algorithms for decision making in power system protection
and control.

K2_ETK_U10

In terms of social competences

PEU_K01 Is able to carry out a complex engineering project in a competent
way. K2_ETK_K02

Program content ensuring learning outcomes
Within the course the information related to digital filtration of currents and voltages, including orthogonal filters, as well as
other methods of signal orthogonalization will be presented. Possible measurement algorithms for criteria values of
protection systems with orthogonal components or by signal averaging will be discussed. Deterministic and statistical
decision making with single and multiple criteria will be presented. Analysis of measurement accuracy and dynamics as well
as selected techniques of artificial intelligence for power system protection will be discussed.
Available methods for analyzng and design of digital control and protection for power systems, with special consideration to
algorithms of digital filtration, measurement of criteria values and decision making will be tested.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Project 30

Preparaton for classes 6

Preparation of a project 10

Preparation of a report/summary/presentation/paper 16

Preparation for an exam/credit 4

Credit/Exam 4

Student workload Hours
100
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Renewable Energy Sources
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Knows principles of electric energy generation from renewable
energy sources. K2_ETK_W08

PEU_W02
Possesses a knowledge from range of technical, economic and
environmental aspects of renewable energy sources utilization for
electric energy generation.

K2_ETK_W08

PEU_W03 Knows applicable technologies and real solutions for electric
energy generation with utilization of renewable energy sources. K2_ETK_W08

In terms of skills

PEU_U01 Can solve problems connected with renewable energy sources. K2_ETK_U07

PEU_U02 Can interpret processes of electric energy generation with
utilization of renewable energy sources. K2_ETK_U07
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PEU_U03 Can analyze technical, economical and environmental aspects of
renewable energy sources utilization for electric energy generation. K2_ETK_U07

In terms of social competences

PEU_K01
Can think and act in creative and enterprising way. He/she is able
to rank appropriately the priorities needed for realizing the
respective task.

K2_ETK_K06

Program content ensuring learning outcomes
The course includes the following contents:
- getting to know principles of electric energy generation from renewable energy sources,
- possession of a knowledge from range of technical, economic and environmental aspects of renewable energy sources
utilization for electric energy generation,
- getting to know applicable technologies and real solutions for electric energy generation with utilization of renewable
energy sources,
- identification disadvantages and advantages of different renewable energy sources,
- acquisition of abilities to solve problems connected with renewable energy sources,
- interpreting processes of electric energy generation with utilization of renewable energy sources,
- acquisition of abilities to analyze technical, economical and environmental aspects of renewable energy sources utilization
for electric energy generation,
- acquisition of abilities to design systems for electric energy generation with utilization of renewable energy source.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Seminar 15

Self-study of class topics 8

Preparation for an exam/credit 10

Preparation of a report/summary/presentation/paper 8

Credit/Exam 4

Student workload Hours
75
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Fiber Optics Communications and Sensors
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Knows structure and specifics of optical path work K2_ETK_W13

PEU_W02 Has knowledge about optical phenomenon and optical elements
dedicated for optical transmission K2_ETK_W13

In terms of skills

PEU_U01 Explains the purpose and scope of research, designs measurement
circuits and selects measurement equipment. K2_ETK_U10

PEU_U02 Synthetically analyses the results and draws conclusions regarding
the condition of the communication line. K2_ETK_U10

In terms of social competences

PEU_K01 Declares responsibility for one's own work and willingly accepts the
principles of teamwork K2_ETK_K06
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Program content ensuring learning outcomes
The program content includes knowledge of the operation of optical fiber elements, the adopted standards for their
operation and the functions and methods of implementing optoelectronic systems dedicated to optical fiber applications.
Learning the concepts related to the operation of optical waveguides, the causes of interference and the methods of
counteracting their occurrence will allow you to acquire practical skills in connecting optoelectronic elements and performing
measurements and tests of sensor systems.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 15

Preparaton for classes 7

Preparation of a report/summary/presentation/paper 5

Conducting literature research 3

Preparation for an exam/credit 5

Conducting empirical studies 10

Student workload Hours
75
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Water Power Plants 1
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains issues related to the classification and construction of
hydroelectric power plants K2_ETK_W08

PEU_W02 Explains the principles governing the design and operation of
hydroelectric power plants. K2_ETK_W08

Program content ensuring learning outcomes
The course content covers the principles of designing, constructing, and operating hydroelectric power plants, as well as the
fundamentals of hydroelectric power plant automation. It also enables students to master the legal and economic analysis
required for the design of small hydroelectric power plants.

Calculation of ECTS points
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Activity form Activity hours

Lecture 30

Preparaton for classes 5

Self-study of class topics 5

Preparation for an exam/credit 8

Credit/Exam 2

Student workload Hours
50
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Power System Protection
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 30 h, 3 ECTS, Exam
• Laboratory: 30 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
Selects structured and theoretically based knowledge necessary to
understand the purpose and tasks of modern protection and repair
automation in low and medium voltage power networks.

K2_ETK_W09

PEU_W02

It is characterized by structured and theoretically based knowledge
necessary to select the operating criteria for protection and repair
automation for low and medium voltage networks and methods for
solving problem for elements of the power system (generators,
transformers, motors, power lines).

K2_ETK_W09

In terms of skills

PEU_U01
It operates a protection tester. It connects protection devices to
current and voltage measurement circuits, as well as to devices
used for ground fault detection and control in MV line models.

K2_ETK_U10
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PEU_U02
Selects the tripping threshold for MV and LV protection. Evaluates
the characteristics of basic protection performance criteria for
power facility protection.

K2_ETK_U10

In terms of social competences

PEU_K01 Declares responsibility for one’s own work and willingness to follow
the principles of teamwork. K2_ETK_K06

Program content ensuring learning outcomes
The program content includes knowledge in the field of electrical engineering. Learning concepts related to the work and
operation of electrical components, with knowledge of, for example, electric current, voltage, electromagnetic induction and
electromagnetic waves. It will allow you to acquire practical skills in connecting electrical components, performing
measurements and testing electrical power automation systems.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 30

Preparaton for classes 10

Preparation of a report/summary/presentation/paper 15

Conducting literature research 15

Self-study of class topics 15

Preparation for an exam/credit 6

Credit/Exam 4

Student workload Hours
125
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Energy Storage Systems
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 15 h, 2 ECTS, Exam
• Project: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains issues related to energy storage devices in the power
system K2_ETK_W12

PEU_W02 It explains issues related to the use of battery energy storage
systems in the power grid. K2_ETK_W12

In terms of skills

PEU_U01
Specifies the basic parameters of battery energy storage systems
used to smooth load curves at low-voltage distribution network
nodes

K2_ETK_U06

PEU_U02 Determines the optimal configurations for battery energy storage
systems. K2_ETK_U06

PEU_U03 Presents the results of the design calculations in the form of design
documentation. K2_ETK_U06
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In terms of social competences

PEU_K01 Student has a sense of responsibility for their own work and
a willingness to comply with the principles of teamwork. K2_ETK_K07

Program content ensuring learning outcomes
Program content includes:

Familiarize students with the classification and main characteristic different kinds of electrical energy storage in the
power system.
Practical skills of modeling daily load curves for the distribution network nodes.
Practical skills of determining the basic parameters of battery energy storage to compensate for the load curves in
the nodes in the distribution network
Skills determine of optimal solutions.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Project 15

Preparaton for classes 10

Preparation of a project 15

Preparation for an exam/credit 16

Credit/Exam 4

Student workload Hours
75
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Renewable Energy Sources
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Knows principles of electric energy generation from renewable
energy sources. K2_ETK_W08

PEU_W02
Possesses a knowledge from range of technical, economic and
environmental aspects of renewable energy sources utilization for
electric energy generation.

K2_ETK_W08

PEU_W03 Knows applicable technologies and real solutions for electric
energy generation with utilization of renewable energy sources. K2_ETK_W08

In terms of skills

PEU_U01 Can solve problems connected with renewable energy sources. K2_ETK_U07

PEU_U02 Can interpret processes of electric energy generation with
utilization of renewable energy sources. K2_ETK_U07
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PEU_U03 Can analyze technical, economical and environmental aspects of
renewable energy sources utilization for electric energy generation. K2_ETK_U07

In terms of social competences

PEU_K01
Can think and act in creative and enterprising way. He/she is able
to rank appropriately the priorities needed for realizing the
respective task.

K2_ETK_K06

Program content ensuring learning outcomes
The course includes the following contents:
- getting to know principles of electric energy generation from renewable energy sources,
- possession of a knowledge from range of technical, economic and environmental aspects of renewable energy sources
utilization for electric energy generation,
- getting to know applicable technologies and real solutions for electric energy generation with utilization of renewable
energy sources,
- identification disadvantages and advantages of different renewable energy sources,
- acquisition of abilities to solve problems connected with renewable energy sources,
- interpreting processes of electric energy generation with utilization of renewable energy sources,
- acquisition of abilities to analyze technical, economical and environmental aspects of renewable energy sources utilization
for electric energy generation,
- acquisition of abilities to design systems for electric energy generation with utilization of renewable energy source.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Seminar 15

Self-study of class topics 8

Preparation for an exam/credit 10

Preparation of a report/summary/presentation/paper 8

Credit/Exam 4

Student workload Hours
75
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Integration of Distributed Resources in Power Systems
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains the detailed technical requirements for connecting
distributed electric energy sources to the power system K2_ETK_W10

PEU_W02 Describes the impact of distributed generation on the operation of
the electric power system and smart grid K2_ETK_W10

In terms of skills

PEU_U01 Creates a model, calculates, and simulates the operation of an
electric power system with distributed energy sources K2_ETK_U07

PEU_U02 Analyzes various operating states of electric power systems and
simulates the operation of the electric power system K2_ETK_U07

In terms of social competences
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PEU_K01 Is capable of independently and competently performing complex
electric power calculations K2_ETK_K06

Program content ensuring learning outcomes
The course content covers key issues related to the integration of distributed resources into the power system, with
particular emphasis on the principles of their connection to the grid. Technical requirements and operating conditions of
distributed energy sources within various power system structures are discussed. Methods for modeling system components
under steady-state conditions are presented, enabling the analysis of power flow and the impact of distributed resources on
network operating parameters. Disturbance conditions, including faults, are also analyzed, along with an assessment of their
effects on system performance and operational security. Issues related to the interaction between distributed resources and
the power system are considered, including their impact on stability and power quality. Additionally, aspects related to the
coordination of system components and ensuring reliability under conditions of increasing penetration of distributed
generation are addressed.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 15

Preparaton for classes 7

Preparation for an exam/credit 4

Preparation of a report/summary/presentation/paper 15

Credit/Exam 4

Student workload Hours
75
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Electric Power System Operation and Control
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Graded credit
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Describes the principles of electric power system operation K2_ETK_W08

PEU_W02
Presents organized knowledge of electric power calculations
performed in steady-state, short-circuit, and transient analyses of
electromechanical power systems

K2_ETK_W08

In terms of skills

PEU_U01
Develops equivalent diagrams of electric power systems in steady-
state, short-circuit, and transient electromechanical conditions and
calculates the values of equivalent parameters

K2_ETK_U11

PEU_U02 Utilizes the results of computer simulations to analyze the steady-
state conditions of the studied electric power network K2_ETK_U11

In terms of social competences
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PEU_K01 Is responsible for their own work, is open to exchanging views, and
takes on challenges K2_ETK_K07

Program content ensuring learning outcomes
The course content covers key issues related to the conversion and transmission of electric power as well as the cooperation
of components within power systems under various operating conditions. The functioning of power systems in steady-state
conditions is discussed, with particular emphasis on power flow, voltage levels, and energy losses. Disturbance conditions
are also analyzed, including faults and their impact on system stability and operational security. Methods for modeling and
analyzing power system operation are presented, enabling the assessment of system behavior under changing operating
conditions. Issues related to the regulation of operating parameters, such as voltage and frequency, as well as the
interaction between generation sources and energy consumers, are also addressed. Additionally, aspects related to
reliability and the coordination of operation of individual components of the power system are discussed.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Seminar 15

Preparaton for classes 8

Preparation of a report/summary/presentation/paper 20

Preparation for an exam/credit 2

Student workload Hours
75
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Modelling of Electrical Machines
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Project: 30 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Is able to formulate two-dimensional magnetic field problem in by
Maxwell’s equations K2_ETK_W09

PEU_W02 Is able to formulate two-dimensional field-circuit model of an
induction machine K2_ETK_W09

In terms of skills

PEU_U01 Is able to build a two-dimensional model of an electrical machine in
a dedicated software K2_ETK_U09

PEU_U02 Is able to determine the performance characteristics or parameters
of an electrical machine using dedicated software K2_ETK_U09

In terms of social competences
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PEU_K01 Acquisition of an active attitude and skills of systematic work on
project tasks K2_ETK_K06

Program content ensuring learning outcomes
The course content provides an introduction to the principles of electromagnetic field modelling using the finite element
method (FEM). The knowledge imparted during the course focuses on aspects relevant to the modelling and design of
electric motors and generators. The lecture will cover the mathematical specifics of FEM, followed by a detailed analysis of a
two-dimensional model of an induction machine as a representative example. Participants will learn methods for accounting
for rotor motion, slot skew, calculation of electromagnetic torque, as well as losses and efficiency. The course will also cover
the modelling of permanent magnet machines, broadening the scope of the topics discussed. The project-based sessions will
focus on modelling specific devices (a transformer, an induction machine and a permanent magnet machine) using
dedicated software.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Project 30

Preparation of a report/summary/presentation/paper 15

Preparation for an exam/credit 5

Self-study of class topics 10

Student workload Hours
75
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Diploma Placement 4 Weeks
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory elective

Block
Internship

Subject related to scientific research
Yes

Semester
Semester 2

ECTS and examination
• 4 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 He has an ability to use the gained knowledge to creatively analyze
and solving various engineering problems. K2_ETK_U10

PEU_U02 Skills in estimation of the time needed to carry out the ordered
task or project. K2_ETK_U10

In terms of social competences

PEU_K01
Getting the skills of behavior in a professional manner, compliance
with the rules of professional conduct and respect for technical and
cultural diversity.

K2_ETK_K06

Program content ensuring learning outcomes
The effects will be ensured by:
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Acquisition of knowledge useful for the implementation of a Master’s thesis.
Gaining industrial experience, learning of basic technical equipment and technology of companies, knowledge of the
manager specific work and higher technical personel.
Expanding the knowledge gained during education and developing the skills to use it.
Getting to know the specifics of the professional and development of specific skills directly related to the place of
performance of the practice.
Getting to know the organizational structure of company, principles of work organization and distribution of
competences,
procedures, work planning and work control.
Improving the organization of individual and team work, effective time management, conscientiousness and
responsibility
for assigned tasks.
Improving skills in using foreign languages in professional situations.
Professionalization of professional behavior, compliance with the rules of professional conduct and respect for
technical and
cultural diversity.
Establish professional contacts, particularly useful when looking for work.

Calculation of ECTS points

Activity form Activity hours

Preparation of a report/summary/presentation/paper 20

Implementation of the apprenticeship 80

Student workload Hours
100



Syllabuses 80 / 183

Power Electronics
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
It explains how modern semiconductor power devices work and
outlines the applications of power electronics in the conversion of
electrical energy.

K2_ETK_W14

PEU_W02 It describes the operating principle of all types of power electronic
converters. K2_ETK_W14

PEU_W03
It identifies the phenomena occurring during the conversion of
electrical energy. It assesses the performance of power conversion
systems and their impact on the power grid.

K2_ETK_W14

In terms of skills

PEU_U01 It assembles power electronics circuits based on schematics and
sets up test benches. K2_ETK_U06
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PEU_U02
He prepares specifications for all types of power electronic
converters, critically evaluates the test results obtained, and
compares them with theoretical knowledge.

K2_ETK_U06

In terms of social competences

PEU_K01 It is open to ongoing professional development in the field of
emerging power electronics systems. K2_ETK_K07

PEU_K02 It is responsible for his own work within the team and for the team
as a whole. K2_ETK_K07

Program content ensuring learning outcomes
The course content is designed to familiarise with modern semiconductor power devices, the scope of application of power
electronics devices, and all key types of electrical power conversion using semiconductor power devices. The lecture covers
the most important power electronic circuits and the requirements placed on them in power supply, charging, conversion
and conditioning systems. As part of the laboratory work, semiconductor components are assembled to create the desired
power electronic circuits; measurement techniques are applied and the results are recorded. The results of tests on
converter circuits are evaluated and analysed, and theoretical knowledge is critically compared with the results of simulation
and experimental studies. The course also develops the ability to identify valuable source materials.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 15

Preparaton for classes 10

Preparation for an exam/credit 10

Preparation of a report/summary/presentation/paper 10

Student workload Hours
75
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Electromechanical Systems in Renewable Energy
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 2

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
Is able to describe and explain the construction of
electromechanical systems and principles of modeling and analysis
of selected types of turbines and electrical machines used in
renewable energy systems.

K2_ETK_W14

PEU_W02
Is able to define the concepts of electromechanical energy
conversion in conventional and converter systems of renewable
energy.

K2_ETK_W14

In terms of skills

PEU_U01
Can realize an analysis of systems and control methods for
selected electromechanical systems for renewable energy
conversion.

K2_ETK_U07
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PEU_U02
Is able to prepare a critical comparison of the properties of
electromechanical systems for renewable energy in the form of
written report and multimedia presentation.

K2_ETK_U07

In terms of social competences

PEU_K01 Has positive attitude and understands the need to develop multi-
disciplinary knowledge and skills. K2_ETK_K01

Program content ensuring learning outcomes
The course content includes an overview of various topologies of electromechanical systems used in renewable energy
systems. The course will cover methods for modeling and analyzing selected turbines and electric machines used in these
electromechanical systems. Control systems and methods for the electromechanical systems under consideration will be
presented. The course covers both conventional and converter-based renewable energy systems.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Seminar 15

Preparation of a report/summary/presentation/paper 10

Preparation for an exam/credit 10

Student workload Hours
50
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Diploma Placement 4 Weeks
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory elective

Block
Internship

Subject related to scientific research
Yes

Semester
Semester 2

ECTS and examination
• 4 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 He has an ability to use the gained knowledge to creatively analyze
and solving various engineering problems. K2_ETK_U10

PEU_U02 Skills in estimation of the time needed to carry out the ordered
task or project. K2_ETK_U10

In terms of social competences

PEU_K01
Getting the skills of behavior in a professional manner, compliance
with the rules of professional conduct and respect for technical and
cultural diversity.

K2_ETK_K06

Program content ensuring learning outcomes
The effects will be ensured by:
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Acquisition of knowledge useful for the implementation of a Master’s thesis.
Gaining industrial experience, learning of basic technical equipment and technology of companies, knowledge of the
manager specific work and higher technical personel.
Expanding the knowledge gained during education and developing the skills to use it.
Getting to know the specifics of the professional and development of specific skills directly related to the place of
performance of the practice.
Getting to know the organizational structure of company, principles of work organization and distribution of
competences,
procedures, work planning and work control.
Improving the organization of individual and team work, effective time management, conscientiousness and
responsibility
for assigned tasks.
Improving skills in using foreign languages in professional situations.
Professionalization of professional behavior, compliance with the rules of professional conduct and respect for
technical and
cultural diversity.
Establish professional contacts, particularly useful when looking for work.

Calculation of ECTS points

Activity form Activity hours

Preparation of a report/summary/presentation/paper 20

Implementation of the apprenticeship 80

Student workload Hours
100
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Photovoltaic Cells
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Has knowledge of the energy and spectral characteristics of solar
radiation and how to calculate the generation potential. K2_ETK_W13

PEU_W02 Describes the operation and construction of cells, as well as the
properties of the materials, panels, and PV subsystems. K2_ETK_W13

In terms of skills

PEU_U01 Calculates the amount of energy potential in a given location K2_ETK_U06

PEU_U02 Formulates characterization of a single cell and systems composed
of multiple cells. K2_ETK_U06

In terms of social competences

PEU_K01 Focused on entrepreneurial initiatives that enable the effective
completion of assigned tasks. K2_ETK_K06
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Program content ensuring learning outcomes
Curriculum content includes:
-providing key knowledge and skills in the field of photovoltaics
-training the practical skills associated with photovoltaic systems

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 15

Self-study of class topics 16

Credit/Exam 4

Preparation of a report/summary/presentation/paper 10

Student workload Hours
75
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Advanced High Voltage Technology
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 30 h, 3 ECTS, Graded credit
• Laboratory: 30 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
Explains the phenomena and processes responsible for the
behavior of insulating materials under the influence of a strong
electric field.

K2_ETK_W11

PEU_W02 Explains the operating principles of high-voltage insulation
systems. K2_ETK_W11

In terms of skills

PEU_U01 Explains the principles of performing measurements in high-voltage
systems and interpreting the results. K2_ETK_U09

PEU_U02 Explains the mechanism of phenomena occurring in high voltage
systems. K2_ETK_U09

In terms of social competences
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PEU_K01 Identifies aspects of teamwork and the responsibility of all team
members for completing the task. K2_ETK_K07

Program content ensuring learning outcomes
The aim of the lecture is to provide knowledge needed in the design of high-voltage insulation and operation of high-voltage
power equipment. The program content includes issues related to the distribution of the electric field in insulating systems,
the electric strength of solid, liquid and gas dielectrics. The program content allows you to acquire knowledge about the
behavior of dielectric materials under the influence of a strong electric field.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 30

Preparaton for classes 30

Self-study of class topics 35

Student workload Hours
125
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Measurement Methods and Techniques
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Subjects of basic education - physics

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Graded credit
• Laboratory: 30 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Analyzes and applies electrical signal processing in measurement
systems. K2_ETK_W05

PEU_W02 Identifies measurement interference and knows methods for its
reduction in systems utilizing data acquisition (DAQ) cards. K2_ETK_W05

PEU_W03 Describes the principles of designing and constructing
measurement systems K2_ETK_W05

In terms of skills

PEU_U01 Performs tests on the properties of a measurement chain
containing transducers, sensors, and measuring instruments. K2_ETK_U04

PEU_U02 Designs and validates virtual instruments within the LabVIEW
programming environment. K2_ETK_U04
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In terms of social competences

PEU_K01 Is capable of working in a team and takes responsibility for the
work performed. K2_ETK_K07

Program content ensuring learning outcomes
The course content introduces key aspects of the architecture and design principles of measurement systems. The lectures
will cover selected measurement transducers, measurement circuits, and their components. Methods for measurement noise
reduction in the voltage channels of digital systems will also be presented. During laboratory classes,  will be examined the
properties of measurement transducers and signal chain components, followed by the processing and analysis of the
acquired measurement data. A key focus of the course is developing the skills to design, implement, and operate
measurement systems that incorporate signal conditioning transducers, analog-to-digital converters, and standalone
instruments connected via standard measurement interfaces to execute specific measurement tasks.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 30

Preparaton for classes 15

Preparation of a report/summary/presentation/paper 10

Self-study of class topics 15

Student workload Hours
100
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Industrial Ecology - Selected Problems
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
Explains the principles of ecology. Explains issues relating to
environmental protection and the design of industrial systems
modelled on biological systems

K2_ETK_W11

PEU_W02
Explains selected issues in the field of environmental sustainability
within an engineering and industrial context. Justifies the choice of
tools for analysing the environmental impact of industrial
processes

K2_ETK_W11

PEU_W03
It provides a clear and structured explanation of issues relating to
the application of industrial ecology in business, cost reduction,
organisational change and the integration of new technologies

K2_ETK_W11

In terms of skills
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PEU_U01
Identifies and analyses issues relating to the reduction of
environmental impact and the design of industrial processes in
accordance with environmental principles

K2_ETK_U07

PEU_U02 Uses tools to analyse the product lifecycle and the product’s
impact on the environment K2_ETK_U07

In terms of social competences

PEU_K01
Is aware of the importance and understanding of non-technical
aspects and impacts of engineering, including its impact on the
environment, and consequently the responsibility for decisions.

K2_ETK_K03

Program content ensuring learning outcomes
The course content covers the principles of industrial ecology. The knowledge taught in this course, therefore, focuses on
sustainability in an engineering context. It also addresses sustainability in an industrial context. The content includes the
ability to identify and analyze issues related to reducing the environmental impact. In addition, it covers the design of
industrial processes in accordance with environmental principles.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Seminar 15

Preparaton for classes 5

Preparation of a report/summary/presentation/paper 10

Self-study of class topics 5

Student workload Hours
50
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Artificial Intelligence Techniques
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Graded credit
• Project: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
Explains details related to expert systems: basic features,
structure, inference methods, conflict resolution strategies,
application fields.

K2_ETK_W09

PEU_W02
Explicates fuzzy logic systems: fuzzy signals, membership
functions, fuzzy settings, fuzzyfication and defuzzyfication
methods, realization of multi-criteria algorithms.

K2_ETK_W09

PEU_W03
Explains detais related to artificial neural networks (features,
neurone types, activation functions, neural network structures,
learning methods, application fields) as well as genetic algorithms
(evolutionary strategies, genetic modifications).

K2_ETK_W09

In terms of skills

PEU_U01 Is able to apply expert systems for power system control and
protection purposes. K2_ETK_U06
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PEU_U02 Is able to apply fuzzy logic technique for power system control and
protection purposes. K2_ETK_U06

PEU_U03 Is able to apply artificial neural networks as well as genetic
algorithms for power system control and protection purposes. K2_ETK_U06

In terms of social competences

PEU_K01 Is able to carry out a complex engineering project in a competent
way, unaided, undertaking multi-criterial analysis. K2_ETK_K02, K2_ETK_K06

Program content ensuring learning outcomes
Within the course fuzzy logic sets and fuzzy reasoning algorithms for power system profection applications will be presented.
The models of artificial neurons and neural networks, along with their supervised and unsupervised training algorithms will
be discussed. Expert systems along with their structure, reasoning methods, conflict resolution strategies, and applications
will be presented. Genetic optimization techniques and their applications for power system problems as well as hybrid
intelligent systems with use of various AI techniques will be discussed. Both design and analysis of control and protection
units for power systems with application of artificial intelligence techniques will be performed.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Project 15

Preparation of a project 12

Preparaton for classes 6

Preparation of a report/summary/presentation/paper 8

Preparation for an exam/credit 4

Student workload Hours
75
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Intellectual Property Rights in the World
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Subjects from the fields of humanities or social sciences

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 It is able to explain the concept of industrial property law, its types,
scope of protection and limitations. K2_ETK_W07

PEU_W02 It explains the concept of copyright, its types, scope of protection,
methods of right management (licenses). K2_ETK_W07

PEU_W03 It charaterizes the rules of intellectual property protection in
international procedures. K2_ETK_W07

In terms of social competences

PEU_K01 It appreciates the importance of protecting intellectual property in
the modern world. K2_ETK_K03, K2_ETK_K05
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Program content ensuring learning outcomes
The lecture focuses on the principles of intellectual property protection worldwide. The lecture will discuss patents, utility
models, industrial designs, and know-how. Their content, scope of protection, duration, and limitations will be explained.
Obtaining a patent under regional and international procedures will be presented. The course also covers trademark-related
topics. Trademark protection systems in the EU, the US, Latin America, and Asia will be discussed. The lecture will also
discuss the subject and object of copyright under international law. The categories and types of works and exclusions from
copyright protection will be explained. Authors' moral and economic rights will be analyzed – content, the concept of field of
exploitation, and the disposal of a work. The menagement of copyrights (licenses) and the limitations of copyright – fair use –
will be discussed. The lecture will also include a description of the principles of intellectual property protection under
regional and international procedures.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Preparaton for classes 2

Preparation for an exam/credit 4

Self-study of class topics 4

Student workload Hours
25
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Inventions and Patents
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Subjects from the fields of humanities or social sciences

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 It is able to define the concept of an invention, list its features and
types. K2_ETK_W07

PEU_W02 It explains what a patent is, characterizes its content, scope,
duration and limitations. K2_ETK_W07

PEU_W03 It explains the principles of preparing and obtaining a patent in
national, European and international procedures. K2_ETK_W07

In terms of social competences

PEU_K01 It thinks creatively. K2_ETK_K03, K2_ETK_K05

Program content ensuring learning outcomes
This lecture will present theories justifying patent protection and the basic sources of patent law from an international, EU,
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and national perspective. The concept of an invention and its characteristics (the prerequisites for patentability) will be
explained in detail. Examples of inventions excluded from protection will be provided. The main categories of inventions will
be listed. The characteristics of biotechnological inventions will be described. The content of a patent, its scope of
protection, duration, and limitations will be analyzed. The concept of a patent inventor and their rights will also be explained.
Licensing agreements will also be discussed. Patent applications under national, European, and international procedures will
be analyzed in detail. The most important patent databases and the principles of their use will also be presented.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Preparaton for classes 2

Preparation for an exam/credit 4

Self-study of class topics 4

Student workload Hours
25
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Industrial Property and Copyright for Engineers
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Subjects from the fields of humanities or social sciences

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 It explains the concept of industrial property law, its types, scope of
protection limitations. K2_ETK_W07

PEU_W02 It is able to explain the concept of copyright, its types, scope of
protection and methods of management (licenses). K2_ETK_W07

In terms of social competences

PEU_K01 It is able to think creatively. K2_ETK_K03, K2_ETK_K05

Program content ensuring learning outcomes
The subject content introduces students to key concepts of intellectual property. The lecture will discuss the sources of
industrial property law, followed by a detailed presentation of its types and scope. The concept of an invention and its
characteristics (prerequisites for patentability) will be explained. Types of inventions will be presented. The course will also
include examples of inventions excluded from protection. The lecture will also include a discussion of patents, utility models,
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and industrial designs. Their content, scope of protection, duration, and limitations will be explained. An important aspect of
the lecture will be the principles of preparing a patent description and using patent information databases. The lecture will
also include a discussion of copyright law. The concept of a work will be explained. Categories and types of works will be
presented, as well as exclusions from copyright protection. The subject will also identify the copyright holder. Much attention
will be paid to the description of authors' personal and economic rights. Their content, methods of infringement, and
protection will be discussed.
 

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Preparaton for classes 2

Preparation for an exam/credit 6

Self-study of class topics 2

Student workload Hours
25
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Protection of Intellectual Property
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Subjects from the fields of humanities or social sciences

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01

The basic categories of intellectual property and their functioning
within national and international legal systems are characterized.
The regulations concerning copyright, related rights, and industrial
property rights, as well as the principles of lawful use of third‑party
materials, are explained. Typical forms of intellectual property
infringement and the resulting legal consequences are identified.

K2_ETK_W07

In terms of social competences

PEU_K01
Responsibility for respecting the principles of intellectual property
protection in professional and academic activities is accepted. A
readiness to act ethically and to ensure the proper use of
third‑party materials is declared.

K2_ETK_K03, K2_ETK_K05
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PEU_K02

Appropriate forms of protection for various creative outputs are
identified, and suitable actions compliant with applicable
regulations are selected. Cases of intellectual property
infringement are analyzed, and solutions are formulated to reduce
or prevent such violations in professional and academic practice.

K2_ETK_K03, K2_ETK_K05

Program content ensuring learning outcomes
The course covers key concepts related to intellectual property and their functioning within legal systems. Various types of
copyright, related rights, and industrial property rights are analyzed along with their scope of protection. The principles of
lawful use of third‑party materials are discussed, including licensing, fair use, and legal exceptions. The classes present
procedures for registering inventions, trademarks, and industrial designs. Examples of intellectual property infringements
and their consequences in academic and business practice are also examined. Participants become familiar with basic
enforcement mechanisms, including judicial and extrajudicial procedures. The course includes the analysis of real cases,
which helps to better understand the practical aspects of protecting creativity and innovation.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Conducting literature research 10

Student workload Hours
25
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International Law
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Subjects from the fields of humanities or social sciences

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01

The course outlines the fundamental principles, sources, and
institutions of international law and their functioning in relations
between states and international organizations. It explains the
mechanisms of international responsibility and the significance of
treaties, customary law, and general principles of law. Key areas of
regulation are identified, such as diplomatic law, the law of armed
conflict, and the protection of human rights.

K2_ETK_W07

In terms of social competences

PEU_K01

Responsibility for respecting the norms of international law in
professional and public activities is acknowledged. A commitment
to ethical conduct in a multicultural environment and to observing
the principles of international cooperation is declared. Care is taken
to make decisions regarding relations between subjects of
international law in a reliable and lawful manner.

K2_ETK_K03, K2_ETK_K05
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PEU_K02 Is able to interpret and formulate opinions on regulations in the
field of international law K2_ETK_K03, K2_ETK_K05

PEU_K03

Provisions of international law are interpreted, and opinions are
formulated regarding their application in specific situations. The
legal consequences arising from the applicable norms and their
impact on relations between subjects of international law are
assessed.

K2_ETK_K03, K2_ETK_K05

Program content ensuring learning outcomes
The course covers the nature, sources, and structure of international law, as well as the ways it functions in relations
between states. It examines the fundamental principles of international law, such as sovereignty, the inviolability of borders,
and the prohibition of the use of force. The mechanisms for the creation and application of treaties are discussed, along with
the role of customary international law and the jurisprudence of international courts. The course also addresses the
functioning of international organizations, including the UN and its organs. Selected areas of regulation are analyzed, such
as diplomatic law, the law of the sea, the law of armed conflict, and the international protection of human rights. Real cases
of international disputes are examined to provide a better understanding of the practical application of international law
norms.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Conducting literature research 10

Student workload Hours
25
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Artificial Intelligence Techniques
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Graded credit
• Project: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
Explains details related to expert systems: basic features,
structure, inference methods, conflict resolution strategies,
application fields.

K2_ETK_W09

PEU_W02
Explicates fuzzy logic systems: fuzzy signals, membership
functions, fuzzy settings, fuzzyfication and defuzzyfication
methods, realization of multi-criteria algorithms.

K2_ETK_W09

PEU_W03
Explains details related to artificial neural networks (features,
neurone types, activation functions, neural network structures,
learning methods, application fields) as well as genetic algorithms
(evolutionary strategies, genetic modifications).

K2_ETK_W09

In terms of skills

PEU_U01 Is able to apply expert systems for power system control and
protection purposes. K2_ETK_U06
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PEU_U02 Is able to apply fuzzy logic technique for power system control and
protection purposes. K2_ETK_U06

PEU_U03 Is able to apply artificial neural networks as well as genetic
algorithms for power system control and protection purposes. K2_ETK_U06

In terms of social competences

PEU_K01 Is able to carry out a complex engineering project in a competent
way, unaided, undertaking multi-criterial analysis. K2_ETK_K02, K2_ETK_K06

Program content ensuring learning outcomes
Within the course fuzzy logic sets and fuzzy reasoning algorithms for power system profection applications will be presented.
The models of artificial neurons and neural networks, along with their supervised and unsupervised training algorithms will
be discussed. Expert systems along with their structure, reasoning methods, conflict resolution strategies, and applications
will be presented. Genetic optimization techniques and their applications for power system problems as well as hybrid
intelligent systems with use of various AI techniques will be discussed. Both design and analysis of control and protection
units for power systems with application of artificial intelligence techniques will be performed.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Project 15

Preparation of a project 12

Preparaton for classes 6

Preparation of a report/summary/presentation/paper 8

Preparation for an exam/credit 4

Student workload Hours
75
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Power System Automation and Security
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 30 h, 3 ECTS, Exam
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Describes knowledge about methods for solving problems of safe
control of protection automation K2_ETK_W16

PEU_W02 It determines the effective use of protection automation
components to restore power supply. K2_ETK_W16

In terms of skills

PEU_U01
Analyzes literature and databases on selected problems in the field
of reliability, safety and modern concepts of power system security
solutions

K2_ETK_U10

PEU_U02
Formulates conclusions drawn from the analysis of a selected
power grid regarding central security and the operation of
protection automation

K2_ETK_U10

In terms of social competences
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PEU_K01 Declares a sense of responsibility for his/her work and willingness
to follow the rules of teamwork K2_ETK_K06

Program content ensuring learning outcomes
The program content includes knowledge of electrical engineering and protection automation. Learning concepts related to
the operation and use of electrical components, with knowledge of, for example, electric current, voltage, electromagnetic
induction and electromagnetic waves with particular emphasis on the participation of these phenomena in the power
network. It will allow you to acquire the knowledge necessary to understand the principles of operation of electrical devices,
perform measurements and research on power automation systems.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Seminar 15

Preparaton for classes 15

Preparation of a project 6

Conducting literature research 10

Preparation for an exam/credit 10

Self-study of class topics 10

Credit/Exam 4

Student workload Hours
100
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Protection and Control of Distributed Energy Sources 2
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 Prepares a presentation related to the topic of protection and
control of distributed generation. K2_ETK_U11

PEU_U02 Gives a presentation related to the topic of protection and control
of distributed generation. K2_ETK_U11

Program content ensuring learning outcomes
Program content includes preparing and giving a multimedia presentation. The presentations are followed by a meaningful
discussion and an expansion of knowledge on the given topic. The presentations are devoted to the issues of power system
protection and control, specifically focusing on the operation and impact of distributed generation.

Calculation of ECTS points
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Activity form Activity hours

Seminar 15

Self-study of class topics 5

Preparation of a report/summary/presentation/paper 5

Student workload Hours
25
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Electrical Power Systems Management
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Characterizes the principles of organization and management of
enterprises in the electric power sector K2_ETK_W17

PEU_W02 Explains market mechanisms in electricity trading K2_ETK_W17

PEU_W03 Identifies hazards for the safe operation of the electric power
system K2_ETK_W17

In terms of skills

PEU_U01 Identifies, and evaluates complex management problems under
various operating conditions of the electric power system K2_ETK_U11

PEU_U02 Analyzes an organization and its environment strategically and
monitors the functioning of the organization K2_ETK_U11

In terms of social competences
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PEU_K01 Identifies problems arising in the workplace and anticipates the
consequences of decisions made K2_ETK_K07

Program content ensuring learning outcomes
Organization and management of the electric power sector and energy enterprises, taking into account their structure and
operational conditions. Processes of deregulation and restructuring of the power sector and their impact on the development
of electricity markets. Mechanisms of electricity market operation, including balancing, pricing, and the roles of market
participants. Key issues related to the operation and control of power systems under market conditions and technical
constraints. Analysis of operational and strategic decision-making in energy enterprises, considering efficiency, safety, and
reliability of energy supply. Contemporary challenges in power system management arising from the integration of new
technologies and the evolving regulatory and market environment.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Seminar 15

Preparation for an exam/credit 4

Preparation of a report/summary/presentation/paper 16

Student workload Hours
50
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Water Power Plants 2
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 Can perform a preliminary design of selected key components of
a small hydroelectric power plant K2_ETK_U07

PEU_U02 To make acquaintance with basic rules of hydro power station
control. K2_ETK_U07

PEU_U03 To make acquaintance with legal and economy analysis required
for the design of small hydro power station. K2_ETK_U07

In terms of social competences

PEU_K01 Has cognisance of responsibility for his work and is ready to
compliance of the team work rules K2_ETK_K07
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Program content ensuring learning outcomes
The course content covers the principles of designing, constructing, and operating hydroelectric power plants, as well as
selected topics in hydroelectric power plant automation. It also enables students to master the legal and economic analysis
required for the design of small hydroelectric power plants.

Calculation of ECTS points

Activity form Activity hours

Seminar 15

Preparation of a project 5

Preparation of a report/summary/presentation/paper 5

Student workload Hours
25
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Electromagnetic Compatibility
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
He or she lists key concepts in the field of electromagnetic
compatibility. It describes parameters that are indicators of the
power quality.

K2_ETK_W11

PEU_W02 Lists the standardization regulations regarding electromagnetic
compatibility. K2_ETK_W11

PEU_W03
He or she has knowledge of the location and control the
interference sources and their affect on the device. Knows methods
to improve the functioning of devices and systems in the
electromagnetic environment.

K2_ETK_W11

In terms of skills

PEU_U01 He or she can determine and evaluate the power quality
parameters K2_ETK_U09
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PEU_U02 He or she knows the procedure for carrying out the immunity tests
of the loads (equipment) on power system disturbances. K2_ETK_U09

PEU_U03 He or she has the skills to assess the disturbances emissions from
loads. K2_ETK_U09

In terms of social competences

PEU_K01
He or she is aware of their own responsibility for their work and
a willingness to comply with the principles of teamwork. He
searches information and its critical analysis, properly identifies
and resolves the dilemmas of working in the profession

K2_ETK_K07

Program content ensuring learning outcomes
Program content includes:

Understanding the concepts of electromagnetic compatibility,
Understanding the principles of interaction between the elements of the power system,
Understanding the propagation paths of electromagnetic disturbances, methods of reducing emissions and ways of
increasing immunity to disturbances.
Knowledge of regulations and standardization of components which improve electromagnetic compatibility.
Getting the practical skills in the assessment of power quality and surge protection.
Acquisition and consolidation of social skills including emotional intelligence skills involving the cooperation of a
group of students with a view to effective problem solving. Responsibility, honesty and fairness in the procedure
observance force in academia and society.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 15

Preparation for an exam/credit 10

Preparaton for classes 5

Preparation of a report/summary/presentation/paper 10

Self-study of class topics 5

Student workload Hours
75
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Legal Regulations and Investments in Power Systems with Distributed
Energy Sources

Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Graded credit
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Recognises national and union legal regulations in the field of
utilization of renewable energy sources. K2_ETK_W17

PEU_W02 Identifies energy and heat markets in aspect of renewable energy
sources. K2_ETK_W17

PEU_W03 Recognises investment processes in renewable distributed
generation. K2_ETK_W17

In terms of skills

PEU_U01
Analyses legal, technical and economical aspects of construction of
distributed and dispersed generation objects using renewable
energy sources.

K2_ETK_U07
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PEU_U02 Designs investments in distributed and dispersed generation. K2_ETK_U07

PEU_U03 Assesses support mechanisms for investment of distributed and
dispersed generation using renewable energy sources. K2_ETK_U07

In terms of social competences

PEU_K01
Can think and act in creative and enterprising way. He/she is able
to rank appropriately the priorities needed for realizing the
respective task.

K2_ETK_K06

Program content ensuring learning outcomes
Getting to know national and union legal regulations in the field of utilization of renewable energy sources. Getting to know
principles of well-balanced development. Possession a knowledge of energy and heat markets in aspect of renewable energy
sources. Possession a knowledge of investment processes in renewable distributed generation. Acquisition of abilities to
analyze legal, technical and economical aspects of construction of distributed and dispersed generation objects using
renewable energy sources. Acquisition of abilities to design investments in distributed and dispersed generation. Acquisition
of abilities to assess support mechanisms for investment of distributed and dispersed generation using renewable energy
sources.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Seminar 15

Preparation of a report/summary/presentation/paper 15

Conducting literature research 15

Student workload Hours
75
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Diploma Project
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Project: 120 h, 8 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 Applies the knowledge and skills acquired during the learning
process to the realisation of the master's thesis project. K2_ETK_U13

PEU_U02 Creates technical texts and multimedia presentations in the fields
of study and specialisation. K2_ETK_U13

PEU_U03 Uses the engineering tools learnt during the study to carry out the
master's thesis project. K2_ETK_U13

In terms of social competences

PEU_K01 Student will be able to work independently as well as interact in
a group, taking on various roles within it. K2_ETK_K06
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Program content ensuring learning outcomes
Master's thesis project.

Calculation of ECTS points

Activity form Activity hours

Project 120

Preparation of a project 60

Preparation of a report/summary/presentation/paper 20

Student workload Hours
200
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Electromagnetic Compatibility
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01
He or she lists the key concepts in the field of electromagnetic
compatibility. He has extensive knowledge in the field of power
quality.

K2_ETK_W11

PEU_W02 Lists the standardization regulations regarding electromagnetic
compatibility. K2_ETK_W11

PEU_W03
He or she has knowledge of the location and control the
interference sources and their affect on the device. Knows methods
to improve the functioning of devices and systems in the
electromagnetic environment.

K2_ETK_W11

In terms of skills

PEU_U01 He or she can determine and evaluate the power quality
parameters K2_ETK_U09
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PEU_U02 He or she knows the procedure for carrying out the immunity tests
of the loads (equipment) on power system disturbances. K2_ETK_U09

PEU_U03 He or she has the skills to assess the disturbances emissions from
loads. K2_ETK_U09

In terms of social competences

PEU_K01
He or she is aware of their own responsibility for their work and
a willingness to comply with the principles of teamwork. He
searches information and its critical analysis, properly identifies
and resolves the dilemmas of working in the profession

K2_ETK_K07

Program content ensuring learning outcomes
Program content includes:

Understanding the concepts of electromagnetic compatibility,
Understanding the principles of interaction between the elements of the power system,
Understanding the propagation paths of electromagnetic disturbances, methods of reducing emissions and ways of
increasing immunity to disturbances.
Knowledge of regulations and standardization of components which improve electromagnetic compatibility.
Getting the practical skills in the assessment of power quality and surge protection.
Acquisition and consolidation of social skills including emotional intelligence skills involving the cooperation of a
group of students with a view to effective problem solving. Responsibility, honesty and fairness in the procedure
observance force in academia and society.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Laboratory 15

Preparation for an exam/credit 10

Preparaton for classes 5

Preparation of a report/summary/presentation/paper 10

Self-study of class topics 5

Student workload Hours
75
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Diploma Project
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 3

Activities, hours, ECTS and examination
• Project: 120 h, 8 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 Applies the knowledge and skills acquired during the learning
process to the realisation of the master's thesis project. K2_ETK_U13

PEU_U02 Creates technical texts and multimedia presentations in the fields
of study and specialisation. K2_ETK_U13

PEU_U03 Uses the engineering tools learnt during the study to carry out the
master's thesis project. K2_ETK_U13

In terms of social competences

PEU_K01 Is able to work independently as well as interact in a group, taking
on various roles within it. K2_ETK_K06
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Program content ensuring learning outcomes
Master's thesis project.

Calculation of ECTS points

Activity form Activity hours

Project 120

Preparation of a project 60

Preparation of a report/summary/presentation/paper 20

Student workload Hours
200
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Diploma Seminar
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Seminar: 30 h, 3 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 Searches for and utilizes information from literature and databases
related to topics of the master’s thesis K2_ETK_U12

PEU_U02
Analyzes and interprets the results of conducted research, draws
conclusions, and prepares and delivers presentations on their own
master’s thesis

K2_ETK_U12

PEU_U03 Interprets and critiques the work of others, prepares questions, and
collaborates in discussions on ongoing master’s theses K2_ETK_U12

In terms of social competences

PEU_K01 Is responsible for their own work, is open to exchanging ideas, and
takes on challenges K2_ETK_K06
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Program content ensuring learning outcomes
Presentation of results from independent calculations, experimental studies, and analyses carried out as part of the master’s
thesis. Critical evaluation of findings, including interpretation and formulation of conclusions based on the conducted
research. Development of interpersonal skills through active participation in discussions on presented master’s theses.
Searching for and utilizing information from literature and databases relevant to the thesis topic. Analyzing and interpreting
research results, drawing conclusions, and preparing and delivering presentations on one’s own work. Interpreting and
critically assessing the results of other participants, preparing questions, and collaborating effectively in discussions
regarding the conducted master’s projects.

Calculation of ECTS points

Activity form Activity hours

Seminar 30

Preparation of a report/summary/presentation/paper 10

Preparation of the thesis 35

Student workload Hours
75
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Diploma Seminar
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Seminar: 30 h, 3 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 Searches for and utilizes information from literature and databases
related to topics of the master’s thesis K2_ETK_U12

PEU_U02
Analyzes and interprets the results of conducted research, draws
conclusions, and prepares and delivers presentations on their own
master’s thesis

K2_ETK_U12

PEU_U03 Interprets and critiques the work of others, prepares questions, and
collaborates in discussions on ongoing master’s theses K2_ETK_U12

In terms of social competences

PEU_K01 Is responsible for their own work, is open to exchanging ideas, and
takes on challenges K2_ETK_K06
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Program content ensuring learning outcomes
Presentation of results from independent calculations, experimental studies, and analyses carried out as part of the master’s
thesis. Critical evaluation of findings, including interpretation and formulation of conclusions based on the conducted
research. Development of interpersonal skills through active participation in discussions on presented master’s theses.
Searching for and utilizing information from literature and databases relevant to the thesis topic. Analyzing and interpreting
research results, drawing conclusions, and preparing and delivering presentations on one’s own work. Interpreting and
critically assessing the results of other participants, preparing questions, and collaborating effectively in discussions
regarding the conducted master’s projects.

Calculation of ECTS points

Activity form Activity hours

Seminar 30

Preparation of a report/summary/presentation/paper 10

Preparation of the thesis 35

Student workload Hours
75
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Ethics in Bussiness
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Subjects from the fields of humanities or social sciences

Semester
Semester 4

Activities, hours, ECTS and examination
• Seminar: 15 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01

Is able to apply the knowledge that they have learned to formulate
and solve complex and non-routine problems as well as carry out
tasks under not fully predictable conditions by: • properly selecting
sources and information from them; conducting an assessment,
critical analysis and synthesis of this information • selecting and
using proper methods and tools, including advanced techniques of
information communications technology (ICT)

K2_ETK_U05

PEU_U02 Is able to participate in debates – present and assess different
opinions and positions and discuss them K2_ETK_U05

In terms of social competences

PEU_K01
Is ready to recognize the value of knowledge in solving cognitive
and practical problems and to seek expert advice when having
difficulty solving a problem independently.

K2_ETK_K06
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Program content ensuring learning outcomes
The course focuses on understanding and analysing the non-technical aspects of an engineer’s work, including in a business
context. In particular, the emphasis is on understanding the ethical dimension, as well as the broader cultural context and
the fundamental challenges of modern civilisation, in all their complexity and depth. Thanks to the knowledge acquired,
participants will have the opportunity to develop the ability to critically analyse the work of an engineer within the
contemporary social context.

Calculation of ECTS points

Activity form Activity hours

Seminar 15

Self-study of class topics 35

Student workload Hours
50
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Social Communication
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Subjects from the fields of humanities or social sciences

Semester
Semester 4

Activities, hours, ECTS and examination
• Seminar: 15 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01

is able to apply the knowledge that they have learned to formulate
and solve complex and non-routine problems as well as
innovatively carry out tasks under unpredictable conditions by: •
properly selecting sources and information from them; conducting
an assessment, critical analysis, synthesis and creative
interpretation and presentation of this information, • selecting and
using proper methods and tools, including advanced techniques of
information communications technology (ICT) • adapting existing
or developing new methods and tools

K2_ETK_U05

PEU_U02 is able to lead debates K2_ETK_U05

PEU_U03 is able to direct the work of a team K2_ETK_U05

PEU_U04 is able to interact with others in teamwork and take a leading role
in teams K2_ETK_U05
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PEU_U05 is able to autonomously plan and implement personal lifelong
learning and direct others in this area K2_ETK_U05

In terms of social competences

PEU_K01 is ready to think and act in an enterprising manner K2_ETK_K06

Program content ensuring learning outcomes
The curriculum covers topics relating to social communication in various forms and contexts. The course will also develop
basic skills in effective public speaking, writing, and using IT tools, which aims to prepare students to act effectively in a
changing world and influence it. Thanks to the knowledge they have gained about language, communication barriers, the
use of technology for communication, and practical experience, participants will be better prepared to take on challenges
related to changes in the modern world, as well as establishing interpersonal relationships and understanding the broad
context of intercultural and intercivilizational relations.

Calculation of ECTS points

Activity form Activity hours

Seminar 15

Preparation of a report/summary/presentation/paper 15

Preparation for an exam/credit 10

Conducting literature research 10

Student workload Hours
50
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The Art of Public Speaking
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
-

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Subjects from the fields of humanities or social sciences

Semester
Semester 4

Activities, hours, ECTS and examination
• Seminar: 15 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 Is able to manage his own public image and shape the personal
brand. K2_ETK_U05

PEU_U02 Designs a communicational space for the organization of the group,
taking the role of the leader in it. K2_ETK_U05

In terms of social competences

PEU_K01
Is sensitive to the psychosocial competences of his/her
environment and shapes social relations based on one's own and
the group's interests

K2_ETK_K06

Program content ensuring learning outcomes
Content from the field of social psychology providing the acquisition of basic knowledge on self-presentation and impression
management.
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Practical content providing understanding and acquiring skills in presenting oneself, one's views and one's achievements.
Content from the field of social psychology providing the development and consolidation of social competences, including
the competence to work in a group (playing different roles and adopting different perspectives), effective conversation and
argumentation in favor of one's own position.

Calculation of ECTS points

Activity form Activity hours

Seminar 15

Preparation of a project 10

Conducting literature research 10

Self-study of class topics 10

Preparaton for classes 5

Student workload Hours
50
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Master's Thesis
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Diploma thesis: 180 h, 18 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 Applies the knowledge and skills acquired during the learning
process to the realisation of the master thesis.. K2_ETK_U13

PEU_U02 Creates technical texts and multimedia presentations on the issues
of the studied major and specialisation. K2_ETK_U13

PEU_U03 Uses the engineering tools learnt during the course of study to
produce a master's thesis. K2_ETK_U13

In terms of social competences

PEU_K01 Is able to work independently as well as interact in a group, taking
on various roles within it. K2_ETK_K04, K2_ETK_K06
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Program content ensuring learning outcomes
Master's thesis.

Calculation of ECTS points

Activity form Activity hours

Diploma thesis 180

Preparation of a project 40

Preparation of a report/summary/presentation/paper 30

Preparation of the thesis 80

Conducting empirical studies 60

Conducting literature research 60

Student workload Hours
450



Syllabuses 138 / 183

Master's Thesis
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Obligatory elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Diploma thesis: 180 h, 18 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of skills

PEU_U01 Applies the knowledge and skills acquired during the learning
process to the realisation of the master thesis.. K2_ETK_U13

PEU_U02 Creates technical texts and multimedia presentations on the issues
of the studied major and specialisation. K2_ETK_U13

PEU_U03 Uses the engineering tools learnt during the course of study to
produce a master's thesis. K2_ETK_U13

In terms of social competences

PEU_K01 Is able to work independently as well as interact in a group, taking
on various roles within it. K2_ETK_K04, K2_ETK_K06
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Program content ensuring learning outcomes
Master's thesis.

Calculation of ECTS points

Activity form Activity hours

Diploma thesis 180

Preparation of a project 40

Preparation of a report/summary/presentation/paper 30

Preparation of the thesis 80

Conducting empirical studies 60

Conducting literature research 60

Student workload Hours
450
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Visual Engineering Environments and Graphical Languages
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Exam
• Laboratory: 30 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains the concept and details the basic and specific principles of
selected object-oriented graphical programming. K2_ETK_W16

PEU_W02
Characterizes and explains the operation of basic and advanced
objects and functional blocks provided by the selected object-
oriented graphical programming language.

K2_ETK_W16

In terms of skills

PEU_U01
Formulates and develops algorithms for computational and control-
and-measurement solutions, accounting for the specific
characteristics of the selected object-oriented graphical
programming language.

K2_ETK_U11

PEU_U02
Implements and verifies developed algorithms in the form of
programs, which are developed, executed, tested, and optimized
within a selected object-oriented graphical programming language.

K2_ETK_U11
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In terms of social competences

PEU_K01 Assumes responsibility for the results of individual work and
collaborates effectively within a group. K2_ETK_K02

Program content ensuring learning outcomes
The course content designed to achieve the learning outcomes—delivered during lectures and laboratory
sessions—encompasses the advanced analysis of methodologies and principles inherent in object-oriented graphical
programming. This is accomplished through the examination and application of fundamental paradigms and structural rules
governing the construction, development, and execution of programs within a selected integrated development environment
(e.g., Keysight VEE Pro Software). The scope of the material includes the synthesis and implementation of exemplary
graphical applications for numerical data processing, file operation management, graphical user interface design, and
communication with I/O devices. This process requires the application of theoretical knowledge to algorithmic design and the
appropriate linking of graphical objects. Furthermore, the course emphasizes the evaluation of collaborative software
development and team-based programming. It is realized through the organization of shared workflows and the critical
assessment of strategies employed within the developed applications.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 30

Self-study of class topics 10

Preparation for an exam/credit 5

Credit/Exam 4

Preparation of a report/summary/presentation/paper 3

Self-development of practical skills 8

Student workload Hours
75
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Signal and Systems
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Classes: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains the laws of the properties of electrical circuits and the
issues of signal transition through the circuit. K2_ETK_W16

PEU_W02 Selects methods of graphical representations of system equations.
Knows the methods of define system stability criterions. K2_ETK_W16

PEU_W03 Explains the techniques of digital systems description. K2_ETK_W16

In terms of skills

PEU_U01 Apply elements of distribution theory to describe the relationship
between the input and output of a system. K2_ETK_U11

PEU_U02
Select the method of graphical system representation using graph
and block scheme techniques. Is able to select stability criteria and
conclude about the stability.

K2_ETK_U11
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In terms of social competences

PEU_K01 Is responsible for entrusted task, exhibits creative attitude in
selection of calculation techniques K2_ETK_K01

Program content ensuring learning outcomes
Program content includes:
·         acquisition of knowledge related to signal transition through a circuit using elements of distribution theory,
·         getting to know the applications of graphical representation of electric circuit equations,
·         getting to know the principles of formulating issues of stability of linear systems,
·         learning the description of discrete circuits

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Classes 15

Preparaton for classes 6

Self-study of class topics 10

Preparation for an exam/credit 10

Credit/Exam 4

Student workload Hours
75
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Advanced Signal Processing Methods
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Classes: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains mathematical methods for description and analysis of
digital systems in time and frequency domain. K2_ETK_W16

PEU_W02 Formulates algorithms for digital filter design. K2_ETK_W16

In terms of skills

PEU_U01 Utilizes spectral analysis of a signal K2_ETK_U11

PEU_U02 Implements and designs a simple digital filter. K2_ETK_U11

In terms of social competences

PEU_K01 Proactive attitude in searching for the solution of a given problem K2_ETK_K06
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Program content ensuring learning outcomes
The course content icludes: 
-f ormulation and proper application of digital signal processing methods,
- the use of tools for describing and analyzing digital systems in the time and frequency domains,
 - design and implementation of simple digital circuits.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Classes 15

Self-study of class topics 16

Credit/Exam 4

Preparation for an exam/credit 10

Student workload Hours
75
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PLC and Wireless Communications for Monitoring and Metering
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains the physical basis of operation, implementation, and
application of PLC technology K2_ETK_W16

PEU_W02 Explains the physical basis of operation, implementation, and
application of wired and wireless telecommunications K2_ETK_W16

In terms of skills

PEU_U01
Develops information from literature and databases on a given
topic in the field of selected problems related to the reliability of
PLC technology and/or wireless telecommunications for the
application of selected monitoring and measurement systems

K2_ETK_U11

PEU_U02 Synthetically develops conclusions, prepares and delivers
a presentation K2_ETK_U11

In terms of social competences
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PEU_K01 Declares responsibility for own work and readiness to comply with
the principles of teamwork K2_ETK_K06

Program content ensuring learning outcomes
The program content includes knowledge of electrical engineering and communication. Learning concepts related to physical
phenomena accompanying wired (including Power Line Communication) and wireless transmission of analog and digital
signals. It will allow you to acquire practical knowledge, including connecting sensors and meters in a selected network for
remote monitoring and measurement of electrical and non-electrical quantities in power systems.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Seminar 15

Preparaton for classes 3

Preparation of a report/summary/presentation/paper 5

Conducting literature research 5

Preparation for an exam/credit 5

Self-study of class topics 8

Credit/Exam 4

Student workload Hours
75
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Advanced Substations and Electrical Equipment
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Project: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Recognises physical phenomena occurred in electrical devices. K2_ETK_W16

PEU_W02 Recognises principles of electrical devices designing. K2_ETK_W16

PEU_W03 Explains function of power substations. K2_ETK_W16

In terms of skills

PEU_U01 Designs low voltage electrical installation for supply of different
electricity receivers in objects with varied character of use. K2_ETK_U11

PEU_U02 Designs MV electrical installation for supply of object with varied
character of use. K2_ETK_U11

PEU_U03 Selects LV and MV switchgears and MV/LV container transformer
substations for required work conditions. K2_ETK_U11
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In terms of social competences

PEU_K01
Can think and act in creative and enterprising way. He/she is able
to rank appropriately the priorities needed for realizing the
respective task.

K2_ETK_K06

Program content ensuring learning outcomes
The course content ensures that students acquire and consolidate knowledge of the physical phenomena occurring in power
equipment and of the key parameters of such equipment, with a focus on their design. It provides an understanding of the
principles of power equipment design, as well as the relationship between construction, proper operation, reliability, and
efficiency of power equipment in power grids. It enables students to acquire and consolidate knowledge about the operation
of power stations. Furthermore, they enable students to acquire the skills to design low-voltage electrical installations for
powering various electrical loads in facilities with diverse usage characteristics, to design medium-voltage power
installations for powering facilities with diverse usage characteristics, and to select low-voltage and medium-voltage
switchgear as well as prefabricated medium-voltage/low-voltage substations for the required operating conditions.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Project 15

Preparation of a project 20

Preparation of a report/summary/presentation/paper 6

Credit/Exam 4

Student workload Hours
75
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Power System Modelling
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Project: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Discusses methods of modeling various operating states of the
power system K2_ETK_W16

PEU_W02 Discusses the principles of reducing models of complex power
systems K2_ETK_W16

PEU_W03 Presents the principles of real-time modeling of modern power
systems K2_ETK_W16

In terms of skills

PEU_U01 Selects and develops models of power system components
appropriate to the scope of analysis K2_ETK_U11

PEU_U02 Develops a reduced model of a complex power system K2_ETK_U11

PEU_U03 Evaluates the real-time modeling process for the power system K2_ETK_U11
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In terms of social competences

PEU_K01 He is capable of thinking and acting creatively K2_ETK_K06

Program content ensuring learning outcomes
The program content enables: 

learning about the methods of modeling the power system in normal and disturbance operating states,
be able to perform tasks involving the issue of estimating the state of the transmission power system,
be able to perform the task of estimating loads in the power distribution network.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Project 15

Preparation for an exam/credit 10

Preparation of a project 18

Credit/Exam 2

Student workload Hours
75
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Computer Control of Power System
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Characterizes the means of controlling the power system K2_ETK_W16

PEU_W02 Explains how to perform tasks related to power system control K2_ETK_W16

In terms of skills

PEU_U01 Performs analyses related to the control of power systems K2_ETK_U11

PEU_U02 Evaluates available solutions related to the control of power
systems K2_ETK_U11

In terms of social competences

PEU_K01 He is capable of thinking and acting creatively K2_ETK_K06
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Program content ensuring learning outcomes
The program content enables learning about the problems of computer control of modern power systems and familiarization
with modern systems of computer control of the power system as well as familiarization with modern techniques used in
computer control of the power system.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Seminar 15

Preparation for an exam/credit 10

Preparation of a report/summary/presentation/paper 18

Credit/Exam 2

Student workload Hours
75
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Design of Logic Circuits
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Describing an operation, analysis and synthesis methods of
combinatorial logic circuits. K2_ETK_W19

PEU_W02 Characterazing an operation, analysis and synthesis methods of
sequential logic circuits. K2_ETK_W18

In terms of skills

PEU_U01
Ability to conduct both analysis and synthesis, as well as
implementation of combinatorial logic circuits with use of the
Karnaugh maps method, with eliminating a hazard phenomenon.

K2_ETK_U11

PEU_U02
Ability to conduct both analysis and synthesis, as well as
implementation of asynchronous logic circuits with use of the
method of consecutive switching tables, in particular Moore and
Mealy types, with eliminating of races phenomenon.

K2_ETK_U11
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PEU_U03 Ability to conduct both analysis and synthesis, as well as
implementation of synchronous logic circuits. K2_ETK_U11

In terms of social competences

PEU_K01 Ability to act independently and cooperate within a group working
on a complex engineering project.

K2_ETK_K01,
K2_ETK_K02, K2_ETK_K07

Program content ensuring learning outcomes
The curriculum content leads to the acquisition and consolidation of theoretical and practical knowledge of combinational
logic circuits: canonical form, Karnaugh method, and hazard phenomenon. The knowledge imparted in the course also
focuses on theoretical and practical aspects of sequential logic circuits. A method for solving sequential circuits using
consecutive switching tables, Moore and Mealy automata will be presented, and the race phenomenon will be explained.
Methods for representing circuit operating conditions will be discussed, and how to correctly choose the logic circuit design
method will be explained. Practical synthesis and analysis methods, as well as methods for implementing logic circuits, will
be presented.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 15

Preparation for an exam/credit 10

Preparation of a report/summary/presentation/paper 5

Self-study of class topics 5

Student workload Hours
50
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Electrical Power Engineering – Excursionary Activities​
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Field Exercise: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains methods of control of RES systems, in particular those
related to real industrial objects.

K2_ETK_W18,
K2_ETK_W19

PEU_W02 Formulates topics about algorithms of control of RES systems, in
particular those related to real industrial objects.

K2_ETK_W18,
K2_ETK_W19

In terms of skills

PEU_U01
Outlines and evaluates the utility value of basic renewable energy
systems in relation to issues concerning their operation within the
electricity grid.

K2_ETK_U11

PEU_U02 Evaluates the importance of RES control systems for cooperation
with the power network. K2_ETK_U11

In terms of social competences
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PEU_K01 Conduct consistent with the principles of the academic community
during an international teaching trip. K2_ETK_K06

Program content ensuring learning outcomes
Curriculum content includes:
Extension and transplantation of informationin the field of electrical power engineering in the context of industrial practice.
Expansion of skills to develop independently and present selected topics in power engineering.
Acquisition of skills related to active participation in the discussion on presented of results.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Field Exercise 15

Preparation of a report/summary/presentation/paper 20

Student workload Hours
50
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Fuzzy Logic Control
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains concepts related to fuzzy sets and various types of fuzzy
controllers

K2_ETK_W18,
K2_ETK_W19

PEU_W02 Explains concepts related to adaptive fuzzy systems K2_ETK_W18,
K2_ETK_W19

In terms of skills

PEU_U01
Can design different types of the fuzzy controllers, define
operations in fuzzyfication, interference and defuzzyfication parts
as well as define the base rule

K2_ETK_U11

PEU_U02 Testing the control system using a fuzzy controller K2_ETK_U11

In terms of social competences

PEU_K01 Can solve different problem in creative way. K2_ETK_K06
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Program content ensuring learning outcomes
The course content enables students to acquire and reinforce their knowledge of fuzzy sets, various types of fuzzy controller
architectures, and the industrial applications of fuzzy systems. In addition, it equips students with the skills to design and
test various types of fuzzy systems.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 15

Preparaton for classes 5

Preparation for an exam/credit 5

Preparation of a report/summary/presentation/paper 10

Student workload Hours
50
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Control of Power Electronic Converters
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 It explains how to control power semiconductor devices. K2_ETK_W18,
K2_ETK_W19

PEU_W02 It selects control and regulation systems for power electronic
converters.

K2_ETK_W18,
K2_ETK_W19

PEU_W03 It formulates methods for the mathematical description of the
control of power conversion systems.

K2_ETK_W18,
K2_ETK_W19

In terms of skills

PEU_U01 It organizes tests of industrial power electronic systems. K2_ETK_U11

PEU_U02 It specifies the characteristics of power electronic converters
operating as components of a control system. K2_ETK_U11
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PEU_U03
It presents the results obtained in numerical and graphical form
and interprets them. Draws conclusions from the measurements
taken.

K2_ETK_U11

In terms of social competences

PEU_K01 It solves problems and works in a creative and enterprising
manner. K2_ETK_K06

Program content ensuring learning outcomes
The course content provides an introduction to the control and regulation systems used in modern power electronic
converters. It also introduces mathematical models and methods for analysing the operation of converter control systems.
Furthermore, it enables students to perform and critically analyse the characteristics of practical power electronic converter
control systems. Furthermore, it enables students to acquire and consolidate the skills required to compile research results,
interpret them and evaluate them critically.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 15

Preparaton for classes 10

Preparation for an exam/credit 10

Student workload Hours
50



Syllabuses 162 / 183

Visual Engineering Environments and Graphical Languages
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Exam
• Laboratory: 30 h, 2 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains the concept and details the basic and specific principles of
selected object-oriented graphical programming. K2_ETK_W16

PEU_W02
Characterizes and explains the operation of basic and advanced
objects and functional blocks provided by the selected object-
oriented graphical programming language.

K2_ETK_W16

In terms of skills

PEU_U01
Formulates and develops algorithms for computational and control-
and-measurement solutions, accounting for the specific
characteristics of the selected object-oriented graphical
programming language.

K2_ETK_U11

PEU_U02
Implements and verifies developed algorithms in the form of
programs, which are developed, executed, tested, and optimized
within a selected object-oriented graphical programming language.

K2_ETK_U11
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In terms of social competences

PEU_K01 Assumes responsibility for the results of individual work and
collaborates effectively within a group. K2_ETK_K02

Program content ensuring learning outcomes
The course content designed to achieve the learning outcomes—delivered during lectures and laboratory
sessions—encompasses the advanced analysis of methodologies and principles inherent in object-oriented graphical
programming. This is accomplished through the examination and application of fundamental paradigms and structural rules
governing the construction, development, and execution of programs within a selected integrated development environment
(e.g., Keysight VEE Pro Software). The scope of the material includes the synthesis and implementation of exemplary
graphical applications for numerical data processing, file operation management, graphical user interface design, and
communication with I/O devices. This process requires the application of theoretical knowledge to algorithmic design and the
appropriate linking of graphical objects. Furthermore, the course emphasizes the evaluation of collaborative software
development and team-based programming. It is realized through the organization of shared workflows and the critical
assessment of strategies employed within the developed applications.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 30

Self-study of class topics 10

Preparation for an exam/credit 5

Credit/Exam 4

Preparation of a report/summary/presentation/paper 3

Self-development of practical skills 8

Student workload Hours
75
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Signal and Systems
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Classes: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains the laws of the properties of electrical circuits and the
issues of signal transition through the circuit. K2_ETK_W16

PEU_W02 Selects methods of graphical representations of system equations.
Knows the methods of define system stability criterions. K2_ETK_W16

PEU_W03 Explains the techniques of digital systems description. K2_ETK_W16

In terms of skills

PEU_U01 Apply elements of distribution theory to describe the relationship
between the input and output of a system. K2_ETK_U11

PEU_U02
Select the method of graphical system representation using graph
and block scheme techniques. Is able to select stability criteria and
conclude about the stability.

K2_ETK_U11
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In terms of social competences

PEU_K01 Is responsible for entrusted task, exhibits creative attitude in
selection of calculation techniques K2_ETK_K01

Program content ensuring learning outcomes
Program content includes:
·         acquisition of knowledge related to signal transition through a circuit using elements of distribution theory,
·         getting to know the applications of graphical representation of electric circuit equations,
·         getting to know the principles of formulating issues of stability of linear systems,
·         learning the description of discrete circuits

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Classes 15

Preparaton for classes 6

Self-study of class topics 10

Preparation for an exam/credit 10

Credit/Exam 4

Student workload Hours
75
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Advanced Signal Processing Methods
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Classes: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains mathematical methods for description and analysis of
digital systems in time and frequency domain. K2_ETK_W16

PEU_W02 Formulates algorithms for digital filter design. K2_ETK_W16

In terms of skills

PEU_U01 Utilizes spectral analysis of a signal K2_ETK_U11

PEU_U02 Implements and designs a simple digital filter. K2_ETK_U11

In terms of social competences

PEU_K01 Proactive attitude in searching for the solution of a given problem K2_ETK_K06
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Program content ensuring learning outcomes
The course content icludes: 
- formulation and proper application of digital signal processing methods
- the use of tools for describing and analyzing digital systems in the time and frequency domains
- design and implementation of simple digital circuits

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Classes 15

Self-study of class topics 16

Credit/Exam 4

Preparation for an exam/credit 10

Student workload Hours
75
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PLC and Wireless Communications for Monitoring and Metering
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains the physical basis of operation, implementation, and
application of PLC technology K2_ETK_W16

PEU_W02 Explains the physical basis of operation, implementation, and
application of wired and wireless telecommunications K2_ETK_W16

In terms of skills

PEU_U01
Develops information from literature and databases on a given
topic in the field of selected problems related to the reliability of
PLC technology and/or wireless telecommunications for the
application of selected monitoring and measurement systems

K2_ETK_U11

PEU_U02 Synthetically develops conclusions, prepares and delivers
a presentation K2_ETK_U11

In terms of social competences
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PEU_K01 Declares responsibility for own work and readiness to comply with
the principles of teamwork K2_ETK_K06

Program content ensuring learning outcomes
The program content covers knowledge in electrical engineering and communications. It will familiarize you with concepts
related to the physical phenomena associated with wired (including Power Line Communication) and wireless transmission of
analog and digital signals. It will also provide practical knowledge on connecting sensors and meters into a selected network
for remote monitoring and measurement of electrical and non-electrical quantities in power systems.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Seminar 15

Preparaton for classes 3

Preparation of a report/summary/presentation/paper 5

Conducting literature research 5

Preparation for an exam/credit 5

Self-study of class topics 8

Credit/Exam 4

Student workload Hours
75
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Advanced Substations and Electrical Equipment
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Project: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Recognises physical phenomena occurred in electrical devices. K2_ETK_W16

PEU_W02 Recognises principles of electrical devices designing. K2_ETK_W16

PEU_W03 Explains function of power substations. K2_ETK_W16

In terms of skills

PEU_U01 Designs low voltage electrical installation for supply of different
electricity receivers in objects with varied character of use. K2_ETK_U11

PEU_U02 Designs MV electrical installation for supply of object with varied
character of use. K2_ETK_U11

PEU_U03 Selects LV and MV switchgears and MV/LV container transformer
substations for required work conditions. K2_ETK_U11
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In terms of social competences

PEU_K01
Can think and act in creative and enterprising way. He/she is able
to rank appropriately the priorities needed for realizing the
respective task.

K2_ETK_K06

Program content ensuring learning outcomes
The course content ensures that students acquire and consolidate knowledge of the physical phenomena occurring in power
equipment and of the key parameters of such equipment, with a focus on their design. It provides an understanding of the
principles of power equipment design, as well as the relationship between construction, proper operation, reliability, and
efficiency of power equipment in power grids. It enables students to acquire and consolidate knowledge about the operation
of power stations. Furthermore, they enable students to acquire the skills to design low-voltage electrical installations for
powering various electrical loads in facilities with diverse usage characteristics, to design medium-voltage power
installations for powering facilities with diverse usage characteristics, and to select low-voltage and medium-voltage
switchgear as well as prefabricated medium-voltage/low-voltage substations for the required operating conditions.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Project 15

Preparation of a project 20

Preparation of a report/summary/presentation/paper 6

Credit/Exam 4

Student workload Hours
75
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Power System Modelling
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Project: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Discusses methods of modeling various operating states of the
power system K2_ETK_W16

PEU_W02 Discusses the principles of reducing models of complex power
systems K2_ETK_W16

PEU_W03 Presents the principles of real-time modeling of modern power
systems K2_ETK_W16

In terms of skills

PEU_U01 Selects and develops models of power system components
appropriate to the scope of analysis K2_ETK_U11

PEU_U02 Develops a reduced model of a complex power system K2_ETK_U11

PEU_U03 Evaluates the real-time modeling process for the power system K2_ETK_U11
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In terms of social competences

PEU_K01 He is capable of thinking and acting creatively K2_ETK_K06

Program content ensuring learning outcomes
The program content enables: 

learning about the methods of modeling the power system in normal and disturbance operating states,
be able to perform tasks involving the issue of estimating the state of the transmission power system,
be able to perform the task of estimating loads in the power distribution network.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Project 15

Preparation for an exam/credit 10

Preparation of a project 18

Credit/Exam 2

Student workload Hours
75
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Computer Control of Power System
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Control in Electrical Power Engineering

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 30 h, 2 ECTS, Exam
• Seminar: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Characterizes the means of controlling the power system K2_ETK_W16

PEU_W02 Explains how to perform tasks related to power system control K2_ETK_W16

In terms of skills

PEU_U01 Performs analyses related to the control of power systems K2_ETK_U11

PEU_U02 Evaluates available solutions related to the control of power
systems K2_ETK_U11

In terms of social competences

PEU_K01 He is capable of thinking and acting creatively K2_ETK_K06
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Program content ensuring learning outcomes
The program content enables learning about the problems of computer control of modern power systems and familiarization
with modern systems of computer control of the power system as well as familiarization with modern techniques used in
computer control of the power system.

Calculation of ECTS points

Activity form Activity hours

Lecture 30

Seminar 15

Preparation for an exam/credit 10

Preparation of a report/summary/presentation/paper 18

Credit/Exam 2

Student workload Hours
75
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Design of Logic Circuits
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Describing an operation, analysis and synthesis methods of
combinatorial logic circuits. K2_ETK_W19

PEU_W02 Characterazing an operation, analysis and synthesis methods of
sequential logic circuits. K2_ETK_W18

In terms of skills

PEU_U01
Ability to conduct both analysis and synthesis, as well as
implementation of combinatorial logic circuits with use of the
Karnaugh maps method, with eliminating a hazard phenomenon.

K2_ETK_U11

PEU_U02
Ability to conduct both analysis and synthesis, as well as
implementation of asynchronous logic circuits with use of the
method of consecutive switching tables, in particular Moore and
Mealy types, with eliminating of races phenomenon.

K2_ETK_U11
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PEU_U03 Ability to conduct both analysis and synthesis, as well as
implementation of synchronous logic circuits. K2_ETK_U11

In terms of social competences

PEU_K01 Ability to act independently and cooperate within a group working
on a complex engineering project.

K2_ETK_K01,
K2_ETK_K02, K2_ETK_K07

Program content ensuring learning outcomes
The curriculum content leads to the acquisition and consolidation of theoretical and practical knowledge of combinational
logic circuits: canonical form, Karnaugh method, and hazard phenomenon. The knowledge imparted in the course also
focuses on theoretical and practical aspects of sequential logic circuits. A method for solving sequential circuits using
consecutive switching tables, Moore and Mealy automata will be presented, and the race phenomenon will be explained.
Methods for representing circuit operating conditions will be discussed, and how to correctly choose the logic circuit design
method will be explained. Practical synthesis and analysis methods, as well as methods for implementing logic circuits, will
be presented.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 15

Preparation for an exam/credit 10

Preparation of a report/summary/presentation/paper 5

Self-study of class topics 5

Student workload Hours
50
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Electrical Power Engineering – Excursionary Activities​
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Field Exercise: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains methods of control of RES systems, in particular those
related to real industrial objects.

K2_ETK_W18,
K2_ETK_W19

PEU_W02 Formulates topics about algorithms of control of RES systems, in
particular those related to real industrial objects.

K2_ETK_W18,
K2_ETK_W19

In terms of skills

PEU_U01
Outlines and evaluates the utility value of basic renewable energy
systems in relation to issues concerning their operation within the
electricity grid.

K2_ETK_U11

PEU_U02 Evaluates the importance of RES control systems for cooperation
with the power network. K2_ETK_U11

In terms of social competences
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PEU_K01 Conduct consistent with the principles of the academic community
during an international teaching trip. K2_ETK_K06

Program content ensuring learning outcomes
Curriculum content includes:
Extension and transplantation of informationin the field of electrical power engineering in the context of industrial practice.
Expansion of skills to develop independently and present selected topics in power engineering.
Acquisition of skills related to active participation in the discussion on presented of results.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Field Exercise 15

Preparation of a report/summary/presentation/paper 20

Student workload Hours
50
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Fuzzy Logic Control
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 Explains concepts related to fuzzy sets and various types of fuzzy
controllers

K2_ETK_W18,
K2_ETK_W19

PEU_W02 Explains concepts related to adaptive fuzzy systems K2_ETK_W18,
K2_ETK_W19

In terms of skills

PEU_U01
Can design different types of the fuzzy controllers, define
operations in fuzzyfication, interference and defuzzyfication parts
as well as define the base rule

K2_ETK_U11

PEU_U02 Testing the control system using a fuzzy controller K2_ETK_U11

In terms of social competences

PEU_K01 Can solve different problem in creative way. K2_ETK_K06
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Program content ensuring learning outcomes
The course content enables students to acquire and reinforce their knowledge of fuzzy sets, various types of fuzzy controller
architectures, and the industrial applications of fuzzy systems. In addition, it equips students with the skills to design and
test various types of fuzzy systems.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 15

Preparaton for classes 5

Preparation for an exam/credit 5

Preparation of a report/summary/presentation/paper 10

Student workload Hours
50
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Control of Power Electronic Converters
Educational subject description sheet

Basic information

Field of study
Electrical Engineering

Speciality
Renewable Energy Systems

Organizational unit
Faculty of Electrical Engineering

Study level
second degree 4 semesters

Study form
full-time studies

Education profile
general academic profile

Education cycle
2026/2027

Lecture languages
English

Mandatoriness
Elective

Block
Specialty subjects

Subject related to scientific research
Yes

Semester
Semester 4

Activities, hours, ECTS and examination
• Lecture: 15 h, 1 ECTS, Graded credit
• Laboratory: 15 h, 1 ECTS, Graded credit

Subject's learning outcomes

Subject's outcome Content Learning outcome

In terms of knowledge

PEU_W01 It explains how to control power semiconductor devices. K2_ETK_W18,
K2_ETK_W19

PEU_W02 It selects control and regulation systems for power electronic
converters.

K2_ETK_W18,
K2_ETK_W19

PEU_W03 It formulates methods for the mathematical description of the
control of power conversion systems.

K2_ETK_W18,
K2_ETK_W19

In terms of skills

PEU_U01 It organizes tests of industrial power electronic systems. K2_ETK_U11

PEU_U02 It specifies the characteristics of power electronic converters
operating as components of a control system. K2_ETK_U11
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PEU_U03
It presents the results obtained in numerical and graphical form
and interprets them. Draws conclusions from the measurements
taken.

K2_ETK_U11

In terms of social competences

PEU_K01 It solves problems and works in a creative and enterprising
manner. K2_ETK_K06

Program content ensuring learning outcomes
The course content provides an introduction to the control and regulation systems used in modern power electronic
converters. It also introduces mathematical models and methods for analysing the operation of converter control systems.
Furthermore, it enables students to perform and critically analyse the characteristics of practical power electronic converter
control systems. Furthermore, it enables students to acquire and consolidate the skills required to compile research results,
interpret them and evaluate them critically.

Calculation of ECTS points

Activity form Activity hours

Lecture 15

Laboratory 15

Preparaton for classes 10

Preparation for an exam/credit 10

Student workload Hours
50


