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1. INTRODUCTION

The undergraduate university study programme in Electrical Engineering and Information Technology has
been carried out at the Faculty of Electrical Engineering, Computer Science and Information Technology
Osijek since the academic year 2005/2006.

Taking into account the interests and the needs of the job market, the broader social community, student
interests, as well as scientific promotion of staff who could participate in the teaching process, we have
decided to propose amendments to the study programme.

With these amendments, students who enrol in the undergraduate university study programme in
Electrical Engineering and Information Technology would be able to opt for one of the following two
branches, and a separate admission quota will be defined for each of these two branches:

ET - Electrical Engineering

IKT — Information and Communication Technology

1.1. Basic information about the higher education institution (name and address of the higher
education institution, phone number, email address, web address).

Name of the higher education institution:

Josip Juraj Strossmayer University of Osijek

Faculty of Electrical Engineering, Computer Science and Information Technology Osijek
Address:

Kneza Trpimira 2b

31 000 Osijek

Phone:
+385 31 224 600

Email address:
ferit@ferit.hr

Web address:
http://www.ferit.unios.hr

1.2. Name of the body that authorised the launch of amendments to the study programme (e.g.
management boards, teachers in higher education institution councils, etc.)? Attach proof thereof.

The Faculty Council of the Faculty of Electrical Engineering, Computer Science and Information
Technology Osijek, Josip Juraj Strossmayer University of Osijek, adopted the “Proposal for Amendments
to the Undergraduate University Study Programme in Electrical Engineering and Information Technology”
at its 270th session held on 8 February 2022 (the Faculty Council decision is attached in Appendix 7.1).

1.3. List of teachers who participated in the drafting of the study programme proposal. Add their
titles and scientific fields they are elected in.

Tomislav Mati¢, PhD, Full Professor

Technical Sciences/Electrical Engineering
Danijel Topi¢, PhD, Associate Professor
Technical Sciences/Electrical Engineering


mailto:ferit@ferit.hr
http://www.ferit.unios.hr/

Ivan Vidovi¢, PhD, Assistant Professor
Technical Sciences/Computer Engineering

Snjezana Rimac-Drlje, PhD, Full Professor
Technical Sciences/Electrical Engineering

Damir Sljivac, PhD, Full Professor
Technical Sciences/Electrical Engineering

Zeljko Hederi¢, PhD, Full Professor
Technical Sciences/Electrical Engineering

Goran Martinovié, PhD, Full Professor with Tenure
Technical Sciences/Computer Engineering

Drazen Sliskovi¢, PhD, Full Professor
Technical Sciences/Fundamental Technical Sciences

Tomislav Rudec, PhD, Assistant Professor
Natural Sciences/Mathematics

Irena Gali¢, PhD, Associate Professor
Technical Sciences/Computer Engineering



2. INSTITUTIONAL REQUIREMENTS

2.0. The study programme proposal must contain a comparability analysis of the proposed study
programme with related accredited study programmes in the Republic of Croatia and other
countries in the European Union, which must contain minimum institutional requirements.

The proposed undergraduate university study programme in Electrical Engineering and Information
Technology is largely based on the current undergraduate university study programme, which preserves
the initial comparability with the quality of related accredited study programmes in the Republic of Croatia
and in the European Union countries. One of the main reasons for initiating the proposed amendments to
the undergraduate university study programme in Electrical Engineering and Information Technology is
the implementation of the project “Application of the Croatian Qualifications Framework for University
Study Programmes in the Field of Electrical Engineering — HKO-ELE”, in which all those higher education
institutions participate that conduct university study programmes in the field of electrical engineering in
the Republic of Croatia. Within the framework of the project, four occupational standards and three
qualification standards were proposed. All partner institutions participating in the project have harmonised
their undergraduate university study programmes in the field of electrical engineering with the proposed
qualification standard “Bachelor of Electrical Engineering and Information Technology”. The
aforementioned harmonisation of study programmes at all partner institutions (Faculty of Electrical
Engineering, Computer Science and Information Technology Osijek, Faculty of Electrical Engineering and
Computing Zagreb, Faculty of Engineering Rijeka, Faculty of Electrical Engineering, Mechanical
Engineering and Naval Architecture Split, and University of Dubrovnik) ensured that all study programmes
include all sets of compulsory learning outcomes of the proposed qualification standard, making in this
way the undergraduate university study programme in Electrical Engineering and Information Technology
entirely comparable to related accredited study programmes in Croatia.

The study programme is comparable in terms of content and qualifications to undergraduate university
study programmes conducted at Croatian universities:

- Undergraduate university study programme in Electrical Engineering and Information
Technology at the Faculty of Electrical Engineering and Computing, University of Zagreb
(https://lwww.fer.unizg.hr/studiji/fer3/eit). The learning outcomes of the courses in the
proposed undergraduate study programme are largely comparable to the learning
outcomes of the following courses:

- Digital Logic

- Linear Algebra

- Mathematical Analysis 1

- Introduction to Programming

- Communication Skills

- Physics

- Mathematical Analysis 2

- Object-Oriented Programming

- Fundamentals of Electrical Engineering
- Electronics 1

- Mathematical Analysis 3

- Electrical Measuring Techniques
- Signals and Systems

- Probability and Statistics

- Automatic Control


https://www.fer.unizg.hr/studiji/fer3/eit

- Communication Systems

Undergraduate university study programme in Electrical Engineering and Information
Technology at the Faculty of Electrical Engineering, Mechanical Engineering and Naval
Architecture, University of Split (https://www.fesb.unist.hr/studiji/preddiplomski-studij-
eit/). The learning outcomes of the courses in the proposed undergraduate study
programme are largely comparable to the learning outcomes of the following courses:

- Mathematics 1

- Fundamentals of Electrical Engineering 1
- Computers and Programming

- Communication Skills

- Physics 1

- Mathematics 2

- Digital Electronics

- Fundamentals of Electrical Engineering 2
- Programming

- Electrical Measurements

- Mathematics 3

- Probability and Statistics

- Electric Machines

- Elements of Electrical Power Switchgears
- Power Electronics

- Elements of Industrial Automation

- Communication Systems and Protocols

- Object-Oriented Programming

- Automatic Control 1

- Pulse and Digital Circuits

Undergraduate university study programme in Electrical Engineering at the Faculty of
Engineering, University of Rijeka
(http://www.riteh.uniri.hr/media/filer public/26/63/26637de3-a1bc-42ac-a378-
4fa5ch928d09/tfr_psvst_elektrotehnike_2021.pdf). The learning outcomes of the
courses in the proposed undergraduate study programme are largely comparable to
the learning outcomes of the following courses:

- Mathematics |

- Physics |

- Fundamentals of Electrical Engineering |

- Mathematics Il

- Fundamentals of Electrical Engineering I

- Programming

- Measurements in Electrical Engineering

- Electronics |

- Digital Electronics

- Electric Machines

- Power Electronics

- Signals and Systems

- Electric Drives



https://www.fesb.unist.hr/studiji/preddiplomski-studij-eit/
https://www.fesb.unist.hr/studiji/preddiplomski-studij-eit/
http://www.riteh.uniri.hr/media/filer_public/26/63/26637de3-a1bc-42ac-a378-4fa5cb928d09/tfr_psvst_elektrotehnike_2021.pdf
http://www.riteh.uniri.hr/media/filer_public/26/63/26637de3-a1bc-42ac-a378-4fa5cb928d09/tfr_psvst_elektrotehnike_2021.pdf

In addition, this study programme is comparable to undergraduate university study programmes carried
out at European universities (for a more detailed comparison, see 3.21):

- Technical University of Kaiserslautern, study programme “Electrical and Computer Engineering”:
https://modhb.uni-kl.de/mhb/FB-EIT/cos-685/

- Technical University of Wien, study programme “Electrical Engineering and Information
Technology”™:
https://tiss.tuwien.ac.at/curriculum/public/curriculum.xhtml?dswid=7885&dsrid=519&key=58908

- University of Bremen, study programme “Electrical Engineering and Information Technology”:
https://www.uni-bremen.de/en/studies/orientation-application/study-
programs/dbs/study/4?cHash=3dba962e90bc610bc3f1c01ff3525b1b

- University of Obuda, Budapest, Kandé Kalman Faculty of Electrical Engineering: https:/kvk.uni-
obuda.hu/index.php?q=bsc-kepzes-mintatantervei-d-tanterv

The study programmes are entirely comparable because they last for three years, students acquire the
same number of ECTS credits (180), and the academic title Bachelor of Electrical Engineering and
Information Technology is entirely comparable in both the Republic of Croatia and the European Union
countries. Comparability is also evidenced by successful incoming and outgoing mobility within the
framework of Erasmus mobility programmes (see 3.24.), which will be continued because the basic
assumptions of compliance with the Bologna Process have not changed.

In addition to other teachers of the Faculty, the quality of the teaching process is ensured by a total of 64
teachers and associates affiliated with the following six departments, who will teach most of the classes:

e Department of Software Engineering, which consists of the Chair of Programming Languages
and Systems and the Chair of Visual Computing.

e Department of Computer Engineering and Automation, which consists of the Chair of
Computer Engineering and the Chair of Automation and Robotics.

e Department of Core Courses, which consists of the Chair of Mathematics, Physics and
Mechanical Engineering and the Chair of Humanities and Social Sciences.

¢ Department of Electromechanical Engineering, which consists of the Chair of Fundamentals
of Electrical Engineering and Measurements, the Chair of Electric Machines and Power
Electronics, and the Electric Machines and Hybrid Electric Drives Laboratory.

e Department of Communications, which consists of the Chair of Radiocommunications and
Telecommunications, the Chair of Electronics and Microelectronics, the Chair of Multimedia
Systems and Digital Television, and the Laboratory for High Frequency Measurements.

e Department of Power Engineering, which consists of the Chair of Power Plants and Energy
Processes, the Chair of Power Systems and Substations, and the Electromagnetic Compatibility
Laboratory.

Within these departments, high-quality computer, laboratory, measuring, and simulation equipment is
provided in a series of teaching laboratories that have already been established and that will be used for
teaching purposes. These laboratories are constantly evolving and they include the Electric Machines and
Drives Laboratory, the Power Electronics Laboratory, the Electrical Measurements Laboratory, the
Fundamentals of Electrical Engineering Laboratory, the Power Systems Laboratory, the
Radiocommunications Laboratory, the Telecommunications Laboratory, the Renewable Energy Sources
Laboratory, the Electronics and Microelectronics Laboratory, and the Physics Laboratory (see 7.2).

It should be emphasised that the Commission for Quality Enhancement and Assurance in Higher
Education at the Faculty of Electrical Engineering, Computer Science and Information Technology Osijek
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continuously monitors student work and assessment, student surveys of the teaching process and
teaching staff, as well as other action plans and ongoing activities aimed at improving the quality of
education.

This comparison of the proposed undergraduate university study programme in Electrical Engineering
and Information Technology leads to a conclusion that this study programme is highly comparable to
related study programmes, which will certainly result in better student mobility between the University of
Osijek and other Croatian universities and the majority of European universities.

2.1. Has the higher education institution adopted a strategy for its development and individual
strategies or action plans, and does it disclose annual reports on their implementation?

The Strategy of Josip Juraj Strossmayer University of Osijek for the period 2021-2030 was adopted at the
2nd session of the Senate of Josip Juraj Strossmayer University of Osijek in the academic year
2021/2022, which was held on 24 November 2021.

The Development Strategy of the Faculty of Electrical Engineering, Computer Science and Information
Technology Osijek for the period 2016-2020 was adopted at the 184th regular session of the Faculty
Council held on 26 January 2016. The Development Strategy of the Faculty of Electrical Engineering,
Computer Science and Information Technology Osijek for the period 2021-2025 is being developed and
will be adopted in the coming period. The Draft Development Strategy of the Faculty of Electrical
Engineering, Computer Science and Information Technology Osijek for the period 2021-2025 is
harmonised with the Strategy of Josip Juraj Strossmayer University of Osijek for the period 2021-2030.

The Development Strategy, inter alia, consolidates individual action plans for the teaching process,
scientific research, professional development activities, a quality assurance system, and resource
development, and provides detailed road maps to all activities.

It is continuously monitored and analysed whether the tasks aimed at achieving the set strategic goals
are fulfilled, and the Faculty Council ensures the implementation of the Strategy, inter alia, by adopting
the plan and report submitted by the Commission for Quality Enhancement and Assurance in Higher
Education, and the Dean’s Annual Report on the work and operation of the Faculty of Electrical
Engineering, Computer Science and Information Technology Osijek.

2.2. Describe how the higher education institution has defined and published its standards and
regulations on the assessment of the learning outcomes (examination procedures) achieved
within the study programmes it carries out, including verification methods related to quality
assurance, impartiality, transparency, procedures in cases of appeals and other relevant areas.

The Ordinance on Studies and Studying at Josip Juraj Strossmayer University of Osijek regulates in more
detail the rules of assessment of the achieved learning outcomes, i.e. examination procedures (written
and oral exams, practical part of the exam, prerequisites, examination periods, a number of exam
attempts, etc.), a grade appeal procedure, an exam retake procedure, content, format, and manner of
examination record keeping, ensuring transparency in exams, the right to access exam results, and other
related matters. The Ordinance on Studies and Studying at Josip Juraj Strossmayer University of Osijek
is published on the website of the Faculty of Electrical Engineering, Computer Science and Information
Technology Osijek and is therefore available to the public, especially to current students and aspiring
students.
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Based on the Criteria for Monitoring and Assessing Students Studying under the Bologna Process of 20
November 2007, the Student Evaluation Criteria were created and published on the Faculty website. The
latest version was adopted at the 244th session of the Faculty Council of the Faculty of Electrical
Engineering, Computer Science and Information Technology Osijek, which was held on 2 June 2020.
Pursuant to that version, every teacher is obliged to establish student evaluation criteria for each course
in the manner prescribed in the document. The document is available at the following link:
https://www ferit.unios.hr/2021/upisi-i-studiji/dokumenti-za-upise-i-studije##dokument-okviri-kriterija-
ocjenjivanja-2020pdf.

The examination criteria for each individual course within study programmes are clearly stated and
displayed on related course pages on the Merlin e-learning platform (https://moodle.srce.hr/) as well as
on the Faculty website:
https://www.ferit.unios.hr/2021/upisi-i-studiji/preddiplomski-sveucilisni-studiji#opis-elektrotehnika-
informacijska-tehnologija.

The learning outcomes for all courses of undergraduate and graduate university study programmes as
well as the undergraduate professional study programme of the Faculty were adopted at the 175th regular
session of the Faculty Council held on 10 March 2015, within the framework of the Decision on the
Compliance of the Study Programmes with the Act on Scientific Activity and Higher Education. In addition
to the learning outcomes, the passing thresholds and the share in the final grade are precisely defined for
each activity. As stated in 2.20, one of the main reasons for the amendments to the study programme is
the implementation of the project “Application of the Croatian Qualifications Framework for University
Study Programmes in the Field of Electrical Engineering — HKO-ELE”. Within the framework of the project,
workshops on learning outcomes were held for teachers, and compulsory and optional sets of learning
outcomes were defined for individual qualification standard proposals. The procedures and evaluation
examples referring to each set of learning outcomes are specified for each set of learning outcomes in
the proposed qualification standards. The aforementioned activities contribute to the verification of the
achievement of the learning outcomes.

An important part of quality assurance is the University student survey, which is conducted pursuant to
Josip Juraj Strossmayer University of Osijek guidelines. The survey is filled out by full-time students of all
years of study. The survey is usually conducted at the end of the academic year. Through survey
questions, students evaluate courses, the criteria for assessing student knowledge and work, teacher
availability and attitude towards students. The management of the Faculty analyses survey results and
takes necessary actions as needed, while aggregated results are presented at the Faculty Council. The
Commission for Quality Enhancement and Assurance in Higher Education prepares and sends individual
results to every teacher, and in the case of frequent or major complaints by students, the President of the
Commission, together with the Dean, talks to and helps certain teachers who need to introduce changes.
The results of student surveys are used to verify the fulfilment of necessary conditions laid down by the
Rector’s Conference for the evaluation of teaching and professional activity in the process of appointing
teachers to scientific-teaching and teaching titles.

In addition, the Faculty of Electrical Engineering, Computer Science and Information Technology Osijek
conducts a Faculty Survey on Learning Outcomes and ECTS Credits, by means of which student
academic workload is evaluated, i.e., the number of working hours spent on mastering individual activities
in the course, and thus passing the exam. It is also evaluated to what extent the teachers taught content
provided for by the study programme and how much the individual forms of teaching contributed to the
successful adoption of the learning outcomes. These data are compared with the data on the exam pass
rate obtained for all courses in all study programmes.
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Additional Faculty surveys are as follows:

a survey of the postgraduate study programme, in which the students evaluate their supervisors,
the Vice-Dean for Science and Postgraduate Studies, the Student Administration Office and the
quality of information about the study programme, as well as the procedures and processes they
encounter in this study programme,

a survey for graduates i.e., alumni who evaluate their former teachers, the quality of course
delivery and how much the Faculty has helped them in getting the desired employment and status
within the company;

a survey for employers who evaluate the quality of graduates employed in their companies and
provide further feedback on the direction in which the Faculty should develop, particularly
regarding the study programmes carried out by the Faculty, and

a survey on professional services in which students evaluate their satisfaction with services
provided by the Student Administration Office, the Vice-Dean for Education and Student Affairs
Office, the Library, and the IT support service.

Furthermore, at its 234th regular session held on 5 November 2019, the Faculty Council of the Faculty of
Electrical Engineering, Computer Science and Information Technology Osijek adopted the Quality
Enhancement and Assurance Handbook for Higher Education, which describes the basic procedures and
forms that are necessary to systematically monitor the compliance of activities with the "Standards and
Guidelines for Quality Assurance in the European Higher Education Area". The Handbook describes, inter
alia, the quality enhancement and assurance system, activities in the process of quality assurance and
enhancement, as well as quality indicators defined as a quality enhancement measure which are an
integral part of internal evaluation adopted by the Faculty Council at the end of the academic year, among
which are:

Number of candidates applying for the study programme/Admission quota;

Number of students enrolled in the first year of study/Number of graduates per year;

Total number of students/Number of repeater students;

Total number of students enrolled in university study programmes/Number of teachers appointed
to scientific-teaching titles;

Total number of students enrolled in professional study programmes/Number of teachers
appointed to teaching titles;

Number of students enrolled in a higher year of study/Number of students enrolled in the first year
of study;

Number of students enrolled in the postgraduate study programme;

Number of foreign students enrolled in the first year of the postgraduate study programme/Total
number of students enrolled in the first year of the postgraduate study programme;

Number of doctoral dissertations defended:;

Number of research papers published in journals indexed in the Web of Science
database/Number of teachers appointed to scientific-teaching titles;

Citation of papers indexed in the Web of Science database;

Total impact factor of papers/Number of research papers published in journals indexed in the
Web of Science database;

Number of research papers in the five-year period published in journals that, according to their
impact factor, belong to the top 25% of journals within the corresponding subject category
(Q1)/Number of research papers published in journals indexed in the Web of Science database
in the five-year period;

Number of competitive research projects approved for funding/Number of competitive research
project applications (Croatian Science Foundation, UKF, FP7, Horizon2020);

Contracted funds for competitive research projects;
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e Number of other research projects approved for funding/Number of applications for other
research projects (IPA, PoC, contracts with partners from the industry, etc.);

e Contracted funds for other research projects;

e Number of researchers who spent at least two weeks at foreign institutions/Total number of
teachers appointed to scientific titles, assistants, postdoctoral researchers and research
assistants;

e Outgoing teacher mobility/Number of teachers appointed to teaching and scientific-teaching titles;

¢ Incoming teacher mobility/Number of teachers appointed to teaching and scientific-teaching titles.

2.3. How do you ensure student participation in all processes related to the quality assurance of
the higher education institution?

Within the Faculty Council of the Faculty of Electrical Engineering, Computer Science and Information
Technology Osijek, there are student representatives elected by the Student Union. Student
representatives must make up at least 15% of the members of the Faculty Council. During the decision-
making in the Faculty Council, student representatives can exercise a suspensive veto on matters of
particular interest to students, such as changes in the study system, quality assurance, proposing study
programmes, implementation of syllabi and issues related to student standards.

The student representative is a member of the Ethics Committee, the Committee for Awarding Students,
the Commission for Quality Enhancement and Assurance and the Disciplinary Board. The student
representative is also appointed to the Working Group for Learning Outcomes and participates in the work
of the aforementioned bodies, especially when it comes to revising old or creating new quality-related
documents.

In addition to their representatives, students can directly participate in the processes related to quality
assurance at the higher education institution, primarily by completing the University Student Survey and
the Survey on Learning Outcomes and ECTS Credits, as well as the Survey on Professional Services.

Based on these surveys, in the case of unfavourable results, the Faculty management defines measures
to increase quality in the respective cases. Also, the results of the University Student Survey are used to
evaluate teaching and professional activities in the appointment process to scientific-teaching and
teaching positions required by the Rector's Conference.

2.4. How do you ensure the participation of labour market representatives in the development of
the higher education institution?

The management of the Faculty of Electrical Engineering, Computer Science and Information Technology
Osijek has expressed its interest in strengthening the connection between the industry and the activities
organised by the Faculty. Increasing collaboration with the surrounding economy is one of the goals
outlined in the draft of the Development Strategy of the Faculty of Electrical Engineering, Computer
Science and Information Technology in Osijek 2021-2025.

Therefore, scientific and professional conferences are organised, and interested experts are always
invited to participate. Examples include international scientific conferences such as the International
Conference on Smart Systems and Technologies (https://sst-conference.org/), the International
Conference on Organisation and Technology of Maintenance (https://oto2021.panon.eu/), and the
Cyber Security Conference (https://csc.ferit.hr/). Additionally, occasional presentations by the economy
and other entities are organised, involving discussions with students and faculty (panel discussions and
guest lectures).
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The Faculty of Electrical Engineering, Computer Science and Information Technology Osijek makes
efforts to establish a link between employers and students through the "Open Doors and Career Day"
(DOVIK), which is organised every spring. Efforts are made to present high school and university students
with:

« Everything the Faculty offers (primarily through demonstrations in laboratories),

+ Everything that companies offer, i.e., where they can find employment after completing their studies,
presented through 15-minute company presentations or interesting demonstrations of activities that
companies engage in.

A portal for FERIT students and employers, called STUP (https://stup.ferit.hr/), has been established.
STUP, which connects our students and employers, was launched on 1 May 2016. Through this portal,
companies can directly inform students about opportunities for:

* Employment

* Scholarships

+ Completion of their final papers/Master’s theses in the company

* Practical training

+ As well as publish all other non-commercial content and activities of interest to our students.

Additionally, companies have access to data on students interested in collaboration, and the Faculty
informs companies about academic and extracurricular activities they can engage in. The Faculty of
Electrical Engineering, Computer Science and Information Technology Osijek also organises and hosts
guest lectures held by companies, which employers find highly beneficial and willingly participate in.
Hence, on January 2022, the statistics on STUP were as follows:

* 457 companies using the portal, of which

* 62 companies offered practical training

+ 254 practical training positions were available, and 191 students completed their practical training in 55
companies.

Companies can publish all other non-commercial content and activities that are of interest to our students.
One of the most significant collaborations between the Faculty and companies is established through
students’ final papers and Master’s theses. Companies can propose topics for Master's theses and final
papers or act as co-mentors on a topic defined by our faculty mentors.

The connection between the Faculty and labour market representatives is also evident in the awarding of
the best students on the occasion of the Faculty Day. For example, in 2021, companies such as HOPS,
ATO Inzenjering, Institut RT-RK, Plava tvornica d.0.0., Cobe d.o.0., Infobip d.0.0., Siemens d.d., OG
Consultancy Services d.o.0., FINA, TEO BeliS¢e d.o.o., Hrvatska gospodarska komora (the Croatian
Chamber of Economy), Hrvatska komora inZenjera elektrotehnike (the Croatian Chamber of Electrical
Engineers), Belmet 97 d.o.0., Hrvatski telekom d.d., awarded our students.

Faculty teachers are actively engaging in other scientific and professional projects involving collaboration
with the industry. As a result, collaboration agreements were signed with the following companies: DrZzavni
zavod za mijeriteljstvo (State Office for Metrology), Sokol d.0.0., Centar za poduzetnistvo, BIOS, MONO,
Osijek Danas, Span d.0.0., HEP d.d., KonCar — Institut za elektrotehniku d.d (Koncar-Electrical
Engineering Institute)., Adacta d.o.0., Koncar - elektronika i informatika d.o.o (Koncar-Electronics and
Informatics)., Siemens, Danieli-Systec d.0.0., VACON AT, Osijek Software City, RT-RK Novi sad, Orga
d.o.o0., Huawei Technologies d.o.o.
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Additionally, five representatives of the labour market (including the president of the FERIT Alumni Club)
are members of the Commission for Quality Enhancement and Assurance in Higher Education, which
periodically provides recommendations for study programmes in light of labour market trends.

In terms of collaboration with the industry, accredited laboratories for testing low-frequency and high-
frequency electromagnetic fields play a significant role. The Electromagnetic Compatibility Laboratory and
the Laboratory for High Frequency Measurements have successfully undergone reaccreditation this year
and have carried out a certain number of professional tasks. The specificities of these laboratories are
highlighted on the Faculty's website under "Collaboration with the Industry" and in separate promotional
flyers for each laboratory:  https://www.ferit.unios.hr/2021/znanost-i-suradnja/suradnja-s-
gospodarstvom.

2.5. How is the information system for collecting, managing, processing, and reporting on
statistical data related to the organisation and implementation of study programmes, and those
necessary for quality assurance, structured?

The Higher Education Institutions Information System (ISVU) enables, among other things:

- Generation of ad-hoc reports on student performance, exam pass rates;

- Review of entered data based on specific criteria (e.g., top 10% of students, average exam
grades);

- Drawing up reports (periodically required by the Ministry of Science and Education, the
University, etc.).

ISVU is a solution for coordinated digitalisation of all higher education institutions in the Republic of
Croatia. It is primarily an application for the digitalisation of student-related activities at a higher education
institution, allowing the management of databases related to students, teachers, courses, curricula,
enrolments, and exams. Additionally, the application supports standard activities of any higher education
institution, such as student enrolments, exam registrations, grade entries, issuance of certificates and
documents, and it automatically generates summary reports.

Study programmes are also defined through MOZVAG (a module for higher education institutions of the
Agency for Science and Higher Education). The MOZVAG system is a standalone web application that
facilitates the preparation and assessment of teaching staff and material conditions for the implementation
of the study programmes.

In addition, the Faculty has a system called “Mrkve” in which teachers enter reports on conducted classes,
which are automatically compared with the syllabus implementation plan. The “Mrkve” system is also
linked to the schedule of classes and exams, which is digitally accessible on the Faculty's website:
https://www.ferit.unios.hr/2021/studenti/raspored-nastave-i-ispita#predodabir. This schedule
includes information on the division of students into smaller groups for various forms of instruction, such
as laboratory exercises, etc.

Furthermore, the Faculty utilises the "Mak" system, which facilitates the process of conducting final and
Master's exams (including theses) from assigning topics to the automated generation of final reports and
forms, as well as grading of students. Through "Mak", it is possible to monitor student progress through
the final/Master's exam process, document submission and retrieval, file submissions, as well as
evaluation by mentors, the Commission for Master's Exams, and the Committee for Master’s Theses and
Final Papers. The system also contains a repository of necessary documents and forms, serves as an
information hub for students and teachers, and more.
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All teaching materials for individual courses can be found on the e-leaming system called Merlin
(https://moodle.srce.hr).This platform also serves for communication between teachers and students,
where all news related to individual courses is published, about which students receive notifications by
email.

Within the scope of the project "Application of the Croatian Qualifications Framework for University Study
Programmes in the Field of Electrical Engineering - HKO-ELE", the existing system for creating the
implementation plan and monitoring the implementation of study programmes has been improved and
adapted. The functionalities have been expanded with the aim of enhancing the monitoring of quality
indicators at FERIT. The mentioned improvements and system upgrades enable tracking the following
data:

e Data on FERIT teachers:
o Total number of employees;
o Total number of employees by academic title;
o Detailed information by name and surname (name and surname, type of position, employment
percentage, and salary coefficient).

e Pass rate data for all exam sessions:
o Foreach study programme, each year of the programme, and each course in the programme:
o Semester of implementation, number of students who took the exam, number of students who
passed the exam, percentage, average grade, number of newly enrolled students, total number
of enrolled students.

e Data regarding academic performance (for every study programme and year of study,
with the option to select the academic year):
o Number of enrolled students;
o Number of first-time students in the study year compared to the number of first-time students
in the previous study year / number of first-time students in the previous study year;
o Number of repeaters/total number of enrolled in the same year of study in the previous
academic year;
o Average total number of earned ECTS credits per year of study (the number of students is in
the parentheses);
¢ Individual student data.

2.6. How are the standards and regulations of the higher education institution defined and published
regarding the periodic review of study programmes that involve external experts?

External experts are involved in the process of re-accreditation of the University every five years. The
reaccreditation procedure at the Faculty of Electrical Engineering, Computer Science, and Information
Technology Osijek was conducted in May 2018. The Accreditation Council of the Agency appointed an
expert panel that included external experts. The reaccreditation was carried out based on the prepared
self-evaluation, the Ordinance on the Content of Licence and Conditions for Issuing Licence for
Performing Higher Education Activity, Carrying Out a Study Programme and Re-accreditation of Higher
Education Institutions, as well as the Ordinance on Conditions for Issuing Licence for Scientific Activity,
Conditions for Re-accreditation of Scientific Organisations and Content of Licence. The process was also
based on Criteria for the Assessment of Quality of Higher Education Institutions within Universities of the
Agency for Science and Higher Education.

Based on the re-accreditation evaluation (June 2018) and improvement recommendations, a Commission
for the Development of a Quality Improvement Action Plan was established at the Faculty. The initial
version of the Action Plan, created by the aforementioned Commission, was thoroughly analysed at a
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Quality Commission meeting. The final Action Plan was adopted at the 229th regular session of the
Faculty Council held on 11 June 2019.

2.7. How are the standards and regulations for safeguarding students’ rights defined and
published, especially with regard to informing students, receiving and resolving student
complaints, and procedures for protecting students’ rights? How are the individuals responsible
for students’ rights issues (such as the Vice-Dean for Education, Student ombudsmen, Office for
Student Affairs, etc.) designated?

Standards and regulations for the protection of students' rights, particularly with regard to informing
students, receiving and resolving student complaints, and procedures for protecting students’ rights, are
defined by the Ordinance on Studies and Studying at Josip Juraj Strossmayer University of Osijek.

A Student Union has been established at the Faculty. The Student Union is a student-elected
representative body that protects the interests of students, participates in decision-making processes in
the Faculty Council, and represents students in the higher education system. The Student Union has a
Statute, adopted by the Faculty Council upon the proposal of the Student Union. The Statute of the
Student Union determines the working methods, bodies, composition, election procedures and jurisdiction
of each body of the Student Union. It also specifies how the Student ombudsman is appointed, how
student representatives are elected to the Faculty bodies, the responsibility of the bodies and members
of the Student Union for not fulfilling the tasks entrusted to them related to the work of the Student Union,
as well as other matters important for the functioning of the Student Union.

The Student Union elects student representatives to the Faculty Council. Student representatives must
constitute 15% of the members of the Faculty Council. During decision-making in the Faculty Council,
student representatives have the right of a suspensive veto on matters of particular interest to students
such as modifications in the study system, study quality assurance, amendments to study programmes
and the implementation of syllabi, and issues related to student standards. The Faculty Council re-
examines the issue after the suspensive veto, at the earliest within 8 days. In the repeated decision-
making process, the decision is made by a simple majority from the total number of voting members of
the Faculty Council, with no suspensive veto power.

The Student ombudsman is appointed by the Assembly of the Student Union upon the proposal of the
President of the Student Union. The Student ombudsman receives complaints from students related to
their rights, discusses them with the relevant bodies of the Faculty, advises students on how to exercise
their rights, and may participate in disciplinary proceedings against students to protect their rights.

The Vice-Dean for Education and Student Affairs is appointed by the Faculty Council upon the proposal
of the Dean.

The Disciplinary Board for students consists of a president and two members, one of whom is a student.
The Faculty Council appoints and dismisses the president and one member, along with their deputies
from the ranks of the teaching staff. Additionally, the Student Union appoints and dismisses one member
and their deputy from the ranks of students.

According to the Ordinance on Studies and Studying at Josip Juraj Strossmayer University of Osijek,
Article 70, published at  https://www.ferit.unios.hr/2021/studenti/zahtjevi-potvrde-i-
propisi#dokument-pravilnik-o-studijima-i-studiranju, a student who is not satisfied with the
received grade can, within 48 hours after the oral exam/oral part of the exam, or after the announcement
of the written exam results, submit a request for retaking the exam before the Examination Committee.
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2.8. How are the standards and regulations for the continuing professional development of all
higher education institution employees in their respective fields defined and published, and how
are reports on their implementation submitted?

Standards and regulations for continuing professional development of all higher education institution
employees in their respective fields are defined by the Regulations on Promotion into Scientific Titles,
Scientific-teaching and Artistic-teaching Titles, Teaching, Assistant and Professional Titles, and
corresponding job positions at Josip Juraj Strossmayer University of Osijek, adopted by the Senate of
Josip Juraj Strossmayer University of Osijek and published on the websites of the Faculty and the
University.

The Expert Committee for Assessing the Rector's Conference Criteria is a standing expert body of the
Faculty Council which assesses the compliance with the requirements prescribed by the Rector's
Conference regarding teaching and professional activities in the process of appointing faculty members
to scientific-teaching and teaching titles. Additionally, it prepares reports on the verification of the
requirements for these appointments.

With the aim of ensuring the quality of pedagogical, psychological and methodological skills for teaching
at a higher education level, the Faculty provides all teachers with the opportunity to attend pedagogical-
psychological and didactic-methodological training when they are first appointed to a scientific-teaching
position. In addition to pedagogical-psychological and didactic-methodological training, continuing
education of teachers and associates of the Faculty is ensured through scientific and professional lectures
periodically held at the Faculty, as well as through institutional support for visits to foreign scientific and
research institutions, conferences, workshops, and other forms of scientific and professional
development.

Once a year, education and training records are collected for all employees of the Faculty with the aim of
monitoring and planning. Based on the data collected through the form (Appendix IV of the FERIT Quality
Manual) that employees submit to the Commission for Quality Enhancement and Assurance in Higher
Education, the Commission submits a report to the Dean of the Faculty. The education and training
records are used for strategic planning of education and lifelong learning of the Faculty staff. Therefore,
the Commission creates two documents each year, i.e. an Education and Training Plan for the next year
and a Report on Education and Training for the previous calendar year.

2.9. How is the quality of work of all professional services at the higher education institution
ensured, and how is a report submitted?

Through regular communication among employees and professional services, the quality of work provided
by professional services is analysed and improved, and, if necessary, appropriate measures are taken.

An important aspect of informing all employees is certainly the Intranet system where all relevant
decisions, minutes and documents are published, making it easier for employees to perform their
assigned tasks more efficiently.

Moreover, a survey is conducted to evaluate the performance of all professional services within the higher
education institution (see 2.2).

18



3. GENERAL INFORMATION ABOUT THE STUDY PROGRAMME

3.1. Name of the study programme
Undergraduate university study programme in Electrical Engineering and Information Technology

3.2. Provider of the study programme
Josip Juraj Strossmayer University of Osijek, Faculty of Electrical Engineering, Computer Science and
Information Technology Osijek

3.3. Type of the study programme
University study programme

3.4. Level (1-professional/2-specialist graduate professional or 1-undergraduate university/2-
graduate university/3-postgraduate specialist or postgraduate university)
1- undergraduate university

3.5. Scientific or artistic area
Technical Sciences

3.6. Scientific or artistic field
Electrical Engineering

3.7. Scientific or artistic branch

2.03.01 power engineering

2.03.02 electromechanical engineering
2.03.03 electronics

2.03.04 telecommunications and informatics
2.03.05 radiocommunications

2.03.06 automation and robotics

3.8. Admission requirements

Candidates who have completed a four-year high school education and passed the national high school
leaving exam are eligible to enrol in the undergraduate university study programme in Electrical Engineering
and Information Technology. Based on high school grades and high school leaving exam results, a ranking
list of applicants will be made.

3.9. Duration of the study programme
The undergraduate university study programme lasts for three years (six semesters) and the student is
required to earn a minimum of 180 ECTS credits.

3.10. Academic/professional title awarded upon completion of the study programme

Upon completion of the undergraduate university study programme in Electrical Engineering and
Information Technology, a student is awarded the academic title of University Bachelor of Electrical
Engineering and Information Technology (Baccalaureus/Baccalaurea).

3.11. If you are proposing a specialist graduate professional study programme, attach a document

on the accredited professional study programme in the same scientific or artistic field.
A specialist graduate professional study programme is not being proposed.
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3.12. If you are proposing a graduate university study programme, attach a document on the
accredited undergraduate university study programme in the same scientific or artistic field.
A graduate university study programme is not being proposed.

3.13. If you are proposing a postgraduate specialist study programme, attach a document on the
accredited graduate university or integrated undergraduate and graduate study programme in the
same scientific or artistic field.

A postgraduate specialist study programme is not being proposed.

3.14. If you are proposing a postgraduate university study programme, attach a document on the
accredited graduate university or integrated undergraduate and graduate study programme in the
same scientific or artistic field.

A postgraduate university study programme is not being proposed.

3.15. Analyse the compliance of the study programme with the strategic goals of the higher
education institution

The developmental strategy of the Faculty of Electrical Engineering Osijek 2016-2020 was adopted at the
184th session of the Faculty Council held on 26 January 2016. The strategy of Josip Juraj Strossmayer
University of Osijek 2021-2030 was adopted on 24 November 2021 at the 2nd session of the University
Senate in the academic year 2021/2022. Based on the University Strategy, the Development Strategy of
the Faculty of Electrical Engineering, Computer Science and Information Technology Osijek was drafted
and is in the process of being adopted. The study programme is aligned with the drafted Strategy.

3.15.1 Mission
The mission of the Faculty of Electrical Engineering, Computer Science and Information Technology
Osijek is as follows:
+ educate experts who will create added value and contribute to the development of the Republic of
Croatia with the acquired knowledge and skills in the fields of electrical engineering, computer science
and information technology;
+ conduct classes based on the knowledge gained in the implementation of competitive scientific
projects and projects done in cooperation with companies;
« develop the economy through innovation and technology transfer thus contributing to the development
of the society.

3.15.2. Vision

The vision of the Faculty of Electrical Engineering, Computer Science and Information Technology Osijek
is to be an institution with developed educational and research capacities, ensuring competitiveness with
European and global higher education institutions, scientific excellence, and international recognition in
the fields of electrical engineering, computer science and information technology, as well as effective
transfer of knowledge and new technologies to the economy.

3.16. List the competencies that a student acquires upon completing the proposed study
programme and the jobs they are qualified for.

Depending on the branch, upon completion of the Undergraduate university study programme in Electrical
Engineering and Information Technology at the Faculty of Electrical Engineering, Computer Science and
Information Technology Osijek, students are qualified for the following jobs in the field of electrical
engineering and other related scientific fields:
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Branch Electrical Engineering:

Using basic mathematical and physical knowledge, construct a model for solving engineering
problems and a procedure for evaluating experimental results in the fields of electrical and
computer engineering;

Apply basic economic knowledge and skills to solve business problems;

Apply formal and terminological expressions and phrases in both written and oral general and
business communication in Croatian and in a foreign language;

Analyse the operating conditions of different types of electrical machines, and perform electrical
and mechanical measurements;

Analyse design and modes of operation of different types of converters in industrial plants;
Solve (non)linear and time-(in)variant power networks, conduct electrical measurements in the
network and evaluate the obtained results;

Solve simple problems in steady-state electric and magnetic fields and in electric circuits;
Develop one's own software solutions by applying operating principles and technologies for
developing computer and software systems;

Develop a model and simulate a specific system by applying the principles and mechanisms of
modelling and simulation, and signals and systems theory;

Analyse different types of energy transformations from primary to useful forms of energy and the
impact of these transformations on the environment and climate change;

Analyse the basic aspects of electricity generation, transmission, distribution, and consumption,
and design models and carry out simulations of power flows, short circuits, and stability of specific
power systems;

Apply fundamental knowledge of electrical installations and lighting;

Analyse and distinguish between different types of communication networks, and the physical
and logical structure of modern wired and wireless communication networks;

Evaluate the basic aspects of communication technologies used in power and industrial systems.

Branch Information and Communication Technology:

Using basic mathematical and physical knowledge, construct a model for solving engineering
problems and a procedure for evaluating experimental results in the fields of electrical and
computer engineering;

Apply basic economic knowledge and skills to solve business problems;

Apply formal and terminological expressions and phrases in both written and oral general and
business communication in Croatian and in a foreign language;

Solve linear and time-invariant power networks, conduct electrical measurements in the network
and evaluate the obtained results;

Solve simple problems in steady-state electric and magnetic fields and in electric circuits;
Design amplifiers for a defined frequency band and amplification amount and perform an analysis
of their operation;

Design and evaluate digital circuits and systems based on defined functionalities and features;
Develop one's own software solutions by applying operating principles and technologies for
developing computer and software systems;

Analyse and evaluate the functionality and efficiency of one’s own software solution;

Define basic concepts in the field of information theory;

Analyse and distinguish between different types of communication networks, and the physical
and logical structure of modern wired and wireless communication networks;
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- Analyse the structure and protocol stack in modern communication networks;

- Analyse and evaluate the spectral characteristics of signals during transmission in the basic and
higher frequency bands using fundamental knowledge of communication systems and signals
and systems theory;

- Apply appropriate methods and techniques for analysing and calculating simple cases of plane
wave propagation, and select and evaluate antennas for use in radiocommunication systems;

- Apply a machine learning model to solve classification and regression problems and develop
one's own solutions using unsupervised machine learning methods.

3.17. Describe the mechanism for ensuring vertical mobility of students in the national and
international higher education space. If it concerns the first level of professional or university
study programmes, indicate which specialist graduate professional study programmes or
graduate university study programmes could be pursued at the proposing institution and/or at
another higher education institution in the Republic of Croatia.

In Figure 1, a vertical scheme of the study programmes carried out at the Faculty of Electrical Engineering,
Computer Science and Information Technology Osijek is shown. University bachelor's degree holders in
Electrical Engineering and Information Technology who complete the undergraduate university study
programme in Electrical Engineering and Information Technology are eligible to enrol in the Graduate
university study programme in Electrical Engineering (branches: Power Engineering or Communications
and Informatics) and the Graduate university study programme in Automotive Computing and
Communications at the Faculty (see Figure 1). They can also apply for admission to other related faculties
at other universities in Croatia and abroad, following the conditions of those institutions. By taking
additional coursework, they can also enrol in the Graduate university study programme in Computer
Engineering at FERIT.

The implementation of the project "Application of the Croatian Qualifications Framework for University
Study Programmes in the Field of Electrical Engineering - HKO-ELE" has ensured the harmonisation of
study programmes in the field of electrical engineering with the proposed qualifications standard, thereby
facilitating easier vertical mobility of students at the national level.

Outgoing and incoming student mobility in the international arena is ensured during studies through the

Erasmus+ International Mobility Programme between the Faculty and about 70 foreign higher education
institutions. Furthermore, mobility occurs through IAESTE and other mobility programmes.
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Postgraduate
doctoral study programme
in Electrical Engineering
and Computer Science

Modules:

Power Engineering,
Communications and Informatics,
Computer Science
(3 years, 180 ECTS)

Postgraduate specialist
study programme in
Electric Power Networks
in the Market Environment

(1.5 years, 90 ECTS)

Postgraduate specialist
study programme in
Advanced
Communication
Technologies
(1.5 years, 90 ECTS)

Postgraduate specialist
study programme in
Process Computing
(1.5 years, 90 ECTS)

Graduate
university study
programme in
Computer Engineering
Elective modules:
Computer Engineering
Robotics and Artificial Intelligence
Software Engineering
Information and Data Science
(2 years, 120 ECTS)

Graduate
university study
programme in
Electrical Engineering

Branch: Communications
and Informatics
Elective modules:
Communication Technologies
Network Technologies
(2 years, 120 ECTS)

Graduate
university study
programme in
Electrical Engineering
Branch: Power Engineering
Elective modules:

Graduate
university study
programme in
Automotive Computing
and Communications

(2 years, 120 ECTS)

Electric Power Systems
Sustainable Power Systems
Industrial Power Engineering
(2 years, 120 ECTS)

1\

Additional

Undergraduate
university study
programme in
Computer Engineering

Elective modules
(elected at enrolment):
Software Engineering
Computer Engineering
(3 years, 180 ECTS)

\ / coursework
® (1 year)
Undergraduate
university study
programme in
Electrical Engineering
Elective modules (elected in the
second year of study):
Power Engineering
Communications and
Informatics
(3 years, 180 ECTS)

Professional study
programme in
Electrical Engineering

Branches:
Power Engineering
Automation
(3 years, 180 ECTS)

Professional study
programme in

Computer Engineering
(3 years, 180 ECTS)

Figure 1. Vertical studying scheme at the Faculty of Electrical Engineering, Computer Science and

Information Technology Osijek

3.17.1 Courses students can opt for and enrol in other study programmes

Every academic year, students have the option to choose elective courses offered at Josip Juraj
Strossmayer University of Osijek. For example, in the academic year 2021/2022, a total of 49 courses
from 17 University constituent units were offered. The list is available at the following link:
http://www.unios.hr/wp-content/uploads/2021/07/Odluka-Kolegiji-2122-.pdf

3.17.2. List of courses which can be taught in a foreign language
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The list of courses that can be taught in a foreign language can be found in Chapter 4.4. In total, there
are 22 courses that can be taught in English.

3.17.3. Criteria and conditions for the transfer of ECTS credits

The Faculty organises and carries out the Erasmus International Mobility Programme, which enables
students to spend one part of their studies at a foreign higher education institution and/or undergo practical
training, which significantly contributes to their independence, cultural enrichment, proficiency in foreign
languages and ability to work in multicultural environments. Implementation and basic principles of
incoming and outgoing student mobility, students’ rights and obligations, rights and obligations of the
University Committee for the Erasmus International Mobility Programme and the institutional Erasmus
coordinator, as well as other questions relevant for the implementation of the mobility programme have
been specified in the Regulations on the Erasmus Mobility Programme. On the recommendation of the
Erasmus coordinator, the Committee for Education and Student Affairs lays down the criteria and
conditions for ECTS recognition for students participating in the Mobility Programme.

3.18. Explain the relationship of the proposed professional/university study programme with
fundamental and contemporary skills and the profession

The contemporary study programme of electrical engineering and information technology is based on
extensive research and development in the fields of natural and technical sciences, as well as on the
development of new technologies. This is particularly evident in the development of the electrical,
electronic, and IT industries, which are backed by the latest scientific findings in the field of electrical
engineering. The market is undoubtedly a driver of development and research in this area and will
continue to be a reliable support for further investments in science and research in the field of electrical
engineering. This necessitates ongoing monitoring of the latest scientific knowledge through research and
development at the Faculty, primarily within the framework of scientific projects under the auspices of the
Ministry of Science and Education, through EU projects, and certainly through cooperation and projects
with the economy.

It was previously mentioned that the proposed amendments to the undergraduate university study
programme in Electrical Engineering and Information Technology are largely based on the implementation
of the project " Application of the Croatian Qualifications Framework for University Study Programmes in
the Field of Electrical Engineering - HKO-ELE." When developing the occupational standards proposal,
which is in line with the Methodology for the Development of Occupational Standards, relevant
employers/representatives of the labour market in the field of electrical engineering and information
technology in the Republic of Croatia were surveyed about the competencies that students need to
acquire upon completion of their studies. In this way, it is ensured that the proposed study programme is
connected with fundamental and modern skills and occupational requirements.

Students enrolled in the undergraduate university study programme in Electrical Engineering and
Information Technology can receive education in one of the two branches: Electrical Engineering and
Information and Communication Technology. Students of both branches acquire competencies in the
areas of mathematics, physics, programming, fundamentals of electrical engineering, engineering
graphics and documentation, basics of electronics, signals and systems, and communication networks.

The branch Electrical Engineering is designed to educate students in the areas of power engineering
and electromechanical engineering, with an emphasis on power grid analysis, energy conversion, the
application of engineering materials in electrical engineering, the basics and analysis of electrical
machines and drives, fundamentals of power engineering and ecology, basics of power system analysis,
measurement basics, automatic control systems, fundamentals of power electronics, electrical
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installations and lighting, and communication technologies in electrical engineering. Upon completing the
branch Electrical Engineering, students become highly skilled professionals who are capable of keeping
up with technological developments in these areas and applying their acquired knowledge to solve
engineering problems. They are also qualified to continue their studies at graduate university study
programmes. In addition to gaining professional competencies, students also develop communication
skills in both their native and foreign languages, and competencies in the basics of business economics.

The branch Information and Communication Technology is designed to educate students in the field
of information and communication technologies, with an emphasis on electrical signals measurements,
operating systems, algorithms and data structures, digital and analogue electronics, information theory,
pulse and digital circuits, databases, object-oriented programming, fundamentals of microcontroller
systems, basics of power engineering, theory of electromagnetic fields and waves, communication
systems, and introduction to machine learning. Upon completing the branch Information and
Communication Technology, students become highly skilled professionals who are capable of keeping up
with technological developments in these areas and applying their acquired knowledge to solve
engineering problems. They are also qualified to continue their studies at the graduate university study
programmes. In addition to gaining professional competencies, students also develop communication
skills in both their native and foreign languages, and competencies in the basics of business economics.

3.19. Explain how the study programme is connected to the demands of the local community
(economy, entrepreneurship, civil society, etc.).

The connection of the study programme to the needs of the local community is partly described in chapter
2.4, which discusses the involvement of labour market representatives in the development of the higher
education institution.

The study programme is expected to meet the requirements of the local community for new jobs,
particularly in terms of reducing unemployment (see 3.20).

The labour market in Croatia indicates that graduates from the study programme of Electrical Engineering
and Information Technology are very easily employed or typically continue their education at the Master's
level, so there are hardly any specialists of the said profile unemployed at the Croatian Employment
Service. The Faculty of Electrical Engineering, Computer Science and Information Technology Osijek is
the only institution in Eastern Croatia that trains highly educated professionals in the fields of electrical
engineering and information technology, which forms the basis for future successful activities but also for
the retention and recruitment of highly educated staff and economic growth and development, both of the
region and of Croatia as a whole.

Data from both the immediate vicinity and broader regions, including the European Union, the USA, and
the rest of the developed world, unequivocally show that professionals who specialise in electrical
engineering and information technology have significant employment opportunities and that there is a
consistent demand for experts of this profile. Moreover, the trends of growth and development in electrical
engineering, computer engineering, and particularly information and communication technologies, along
with predictions of the future influx of new technologies and services, indicate an increasing need for such
experts. It is expected that this trend will continue, providing a basis for launching study programmes of
this profile. Experts who complete the undergraduate university study programme in Electrical
Engineering and Information Technology will gain sufficient foundational knowledge to successfully enter
the labour market, but also to continue their studies at the graduate study programme. Global experiences
show that experts who complete shorter duration studies, such as the undergraduate programme in
electrical engineering and information technology, find employment very quickly, both due to the chronic
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shortage of educated workforce and due to the specialised nature of certain jobs for which basic
professional knowledge, provided by the undergraduate study programme, is sufficient.

Nowadays, electrical engineering and information technology are present in all segments of human life,
and without them, it is impossible to imagine the overall social and economic development of modern
society, including the development of Croatia. Undoubtedly, electrical engineering and information
technology will continue to be the drivers of societal development, which will require highly qualified
experts who can meet the challenges of the new era. Highly educated experts in electrical engineering
and information technology, who are educated at the Faculty of Electrical Engineering, Computer
Engineering and Information Technology Osijek, have found and will undoubtedly continue to find their
place in the labour market.

3.20. Attach an analysis of the employability of students after completing the study programme,
including the opinion of at least three organisations related to the labour market (e.g., professional
associations, employers and their associations, unions, public services) on the alignment of the
intended learning outcomes acquired upon completion of the studies with the needs of the labour
market.

According to the official data from the Croatian Employment Service at the beginning of January 2022, it
is noticeable that the unemployment rate has been very low in recent years. However, it should be noted
that almost all students who complete the undergraduate university study programme in Electrical
Engineering and Information Technology upgrade to the Master's programme before joining the
workforce.

Tables for the undergraduate university study programme in Electrical Engineering and Information
Technology:

The number of newly enrolled students in the
undergraduate university study programme in
Electrical Engineering and Information
Technology

2017 | 2018 | 2019 | 2020 | 2021 Total
135 130 140 142 137 684

Newly registered with the Croatian
Employment Service aged up to 39 years and
employed within 6 months

2017 | 2018 | 2019 | 2020 | 2021 Total 2017 | 2018 | 2019 | 2020 | 2021 Total
13 8 9 12 6 48 6 8 3 7 5 29

Newly registered with the Croatian
Employment Service aged up to 39 years

Table for the graduate university study programme in Electrical Engineering:

The number of newly enrolled students in the
graduate university study programme in
Electrical Engineering

2017 | 2018 | 2019 | 2020 | 2021 Total
55 60 72 73 79 339

Newly registered with the Croatian
Employment Service aged up to 39 years and
employed within 6 months

2017 ‘ 2018 | 2019 \ 2020 ‘ 2021 ‘ Total | 2017 ‘ 2018 ‘ 2019 ‘ 2020 ‘ 2021 ‘ Total

Newly registered with the Croatian
Employment Service aged up to 39 years
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It should be pointed out that the actual unemployment rate may be slightly higher than depicted above.
Namely, when registering with the Croatian Employment Service, entering the name of the educational
institution and the year of graduation is not mandatory.

Positive opinions from at least three organisations related to the labour market are attached in Appendix
7.3.

3.21. Compare the proposed professional/university study programme with foreign accredited
study programmes in respected higher education institutions especially in the European Union.

Technical University of Kaiserslautern offers an undergraduate university study programme in Electrical
Engineering and Information Technology which covers the following fields:

- Power Engineering

- Electromechanical Engineering

- Information and Communication Technology

Courses that are similar to those offered in the branch Electrical Engineering:
- Higher Mathematics |
- Higher Mathematics Il
- Fundamentals of Electrical Engineering |
- Fundamentals of Electrical Engineering I
- Electronics |
- Electrical Measurement Technique |
- Fundamentals of Signals and Systems
- Fundamentals of Electrical Power Engineering
- Fundamentals of Automation
- Fundamentals of Power Electronics
- Electrical Drive Technology |
- Electrical Energy Systems |
- Electrical Energy Systems ||
- Fundamentals of High-Voltage Engineering

Courses that are similar to those offered in the branch Information and Communication Technology:
- Higher Mathematics |
- Higher Mathematics Il
- Fundamentals of Electrical Engineering |
- Fundamentals of Electrical Engineering Il
- Electronics |
- Electronics Il
- Electrical Measurement Technique |
- Fundamentals of Signals and Systems
- Programming in C
- Operating Systems
- Microelectronic Circuit and System Design |
- Introduction to Communication Networks
- Communications Theory
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Technical University of Wien offers an undergraduate university study programme in Electrical
Engineering and Information Technology which covers the following fields:

- Power Engineering

- Electromechanical Engineering

- Information and Communication Technology

Courses that are similar to those offered in the branch Electrical Engineering:
- Mathematics 1 for Electrical Engineering
- Mathematics 2 for Electrical Engineering
- Physics for Students of Electronics and Electrotechnical Engineering
- Electrical Engineering 1
- Electrical Engineering 2
- Signals and Systems 1
- Signals and Systems 2
- Materials
- Measurement and Instrumentation Laboratory
- Technical Electronic
- Electrical Machines and Drives

Courses that are similar to those offered in the branch Information and Communication Technology:
- Mathematics 1 for Electrical Engineering
- Mathematics 2 for Electrical Engineering
- Physics for Students of Electronics and Electrotechnical Engineering
- Electrical Engineering 1
- Electrical Engineering 2
- Signals and Systems 1
- Signals and Systems 2
- Measurement and Instrumentation Laboratory
- Technical Electronic
- Electronic Devices
- Digital Systems
- Data Communications

University of Bremen, Germany offers an undergraduate university study programme in Electrical
Engineering and Information Technology which covers the following fields:

- Power Engineering

- Electromechanical Engineering

- Information and Communication Technology

Courses that are similar to those offered in the branch Electrical Engineering:
- Higher Mathematics 1
- Higher Mathematics 2
- Higher Mathematics 3
- Physics for Electrical Engineering 1
- Physics for Electrical Engineering 2
- Basics of Electrical Engineering
- Basic Laboratory Electrical Engineering 1
- Fundamentals of Electrical Engineering
- Basic Laboratory Electrical Engineering 2
- Basics of Energy and Automation Technology
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Courses that are similar to those offered in the branch Information and Communication Technology:
- Higher Mathematics 1
- Higher Mathematics 2
- Higher Mathematics 3
- Physics for Electrical Engineering 1
- Physics for Electrical Engineering 2
- Basics of Electrical Engineering
- Basic Laboratory Electrical Engineering 1
- Fundamentals of Electrical Engineering
- Basic Laboratory Electrical Engineering 2
- Basics of Computer Science 1
- Basics of Information and Communication Technology
- Basics of Microsystems Technology and Microelectronics

Obuda University, Hungary offers an undergraduate university study programme in Electrical Engineering
which covers the following fields:

- Power Engineering

- Electromechanical Engineering

- Information and Communication Technology

Courses that are similar to those offered in the branch Electrical Engineering:
- Mathematics 1
- Mathematics 2
- Physics 1
- Material Science for Engineers
- Electricity 1
- Electricity 2
- Programming 1
- Technical Documentation
- Measurements 1
- Measurements 2
- Automation
- Communications Technics 1
- Electrical Energetics

Courses that are similar to those offered in the branch Information and Communication Technology:
- Mathematics 1

- Mathematics 2

- Physics 1

- Electricity 1

- Electricity 2

- Programming 1

- Technical Documentation

- Measurements 1

- Measurements 2

- Digital Technics |

- Communications Technics 1
- Digital Technics I

- Electronics Technology
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- Embedded Systems
- Signal Processing |

Based on the comparison of the proposed undergraduate university study programme in Electrical
Engineering and Information Technology with the previously mentioned programmes, it can be concluded
that there is a high level of alignment between the proposed programmes and those reviewed, which
ensures the possibility of exchange and flow of students as well as faculty between J.J. Strossmayer
University of Osijek and European universities.

3.22. Describe the providers’ experience in carrying out the same or similar
professional/university study programmes

The undergraduate university study programme in Electrical Engineering and Information Technology has
been carried out since academic year 2005/2006.

In less than forty-two years of the Faculty's existence, over 6500 students have earned their degrees:
- pre-Bologna professional study programme in Electrical Engineering: 1065
- pre-Bologna university study programme in Electrical Engineering: 950
- undergraduate university study programme in Electrical Engineering and Information Technology:
856
- undergraduate university study programme in Computer Engineering: 779
- undergraduate professional study programme in Electrical Engineering: 510
- undergraduate professional study programme in Informatics and Computer Engineering: 502
- graduate university study programme in Electrical Engineering: 967
- graduate university study programme in Computer Engineering: 824
- graduate university study programme in Automotive Computing and Communications: 35
- postgraduate doctoral study programme in Electrical Engineering: 83

The amendments to the study programme were proposed based on the implementation of the project "
Application of the Croatian Qualifications Framework for University Study Programmes in the Field of
Electrical Engineering - HKO-ELE" (https://hko-ele.ferit.hr/), which aimed to develop occupational
standards and qualification standards, and to enhance and modernise existing university study
programmes in the field of electrical engineering, including information and communication technology.
Within the framework of the project, a survey of employers was carried out to align the study programmes
with labour market needs.

3.23. If there are any, list the partners outside the higher education system (economy, public
sector, etc.) who would participate in the proposed study programme

The proposed graduate university study programme in Electrical Engineering and Information Technology
at the Faculty of Electrical Engineering, Computer Science and Information Technology Osijek is based
on the results of the project Application of the Croatian Qualifications Framework for University Study
Programmes in the Field of Electrical Engineering - HKO-ELE and a better connection with the economy
and technological development. External associates will participate in the teaching process, practical
training and Master's theses as partners whose activities are in the fields of electrical engineering and
information technology. This collaboration has already been established through the STUP portal (for
more details, see 2.4).

3.24. Write about how your university develops international cooperation

The Faculty of Electrical Engineering, Computer Science and Information Technology Osijek has been
cooperating with faculties, universities and research institutions in the country and abroad for a long time.
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This cooperation takes place through the outgoing and incoming student, teaching and non-teaching staff
mobility as well as research, teaching and professional activities. This primarily involves the exchange
and hosting of teachers, scientific training of researchers, conducting research for doctoral disserations,
graduate theses and final papers, student internships, attending language courses, research on projects,
and other activities. Additionally, there is a direct scientific, teaching and professional cooperation with
colleagues abroad.

Since 1985, the Faculty, together with the Hochschule Bremen, University of Applied Science, has been
a co-initiator of the conference Science in Practice, which is held alternately at the aforementioned
institutions and at the Fachhochschule Wurzburg - Schweinfurt, University of Applied Science, Pecs
University, Polack Mihally College of Engineering, Pecs, Obuda University, Kando Kalman Faculty of
Electrical Engineering, Budapest, and Subotica Technical College of Vocational Studies. In October 2014,
the Faculty hosted the 327 International Conference Science in Practice. There were about 60
participants and 40 presented papers. Also, the Faculty is a co-organiser of the international conference
European Conference on Software Architecture (ECSA 2015), which took place in September 2015.

The Faculty is the organiser or co-organiser of several international and domestic conferences. It co-
organised the 39t International Conference on Telecommunications and Signal Processing (TSP), which
was held from 27 to 29 June 2016 in Vienna. Along with the Centre of Excellence for Computer Vision,
(FER Zagreb), the Faculty co-organised the Fifth Croatian Computer Vision Workshop, which was held
on 11 October 2016 in Osijek. It co-organised the 40t International Conference on Telecommunications
and Signal Processing (TSP), which was held from 5 to 7 July 2016 in Athens.

In order to improve international cooperation and increase the international visibility of scientific work, the
Faculty initiated the International Conference on Smart Systems and Technologies (SST). The first such
conference was held from 12 to 14 October 2016 in Osijek, under the auspices of IEEE Region 8, IEEE
Croatia Section, Croatian branch of CIGRE, i.e. in the period from 2016 to 2021, four more SST
conferences were held.

The Faculty of Electrical Engineering, Computer Science and Information Technology Osijek is also the
organiser of the international scientific and professional conference Organisation and Technology of
Maintenance - OTO. The goal is to point to the importance of maintenance, taking into account the
continuous technological progress in all spheres of the economy, infrastructure and public services. OTO
began more than 27 years ago at the Faculty of Electrical Engineering in Osijek. We have witnessed the
continuous growth of the Faculty as well as the profiling of the OTO group, which has grown into a regional
interdisciplinary expert group. In order to maintain continuity upon the association's termination, the
Faculty took over the organisation, which has resulted in a large number of authors from the higher
education system. OTO represents an opportunity for the direct exchange of experiences of experts from
all areas of maintenance with the aim of research and analysis of new methods and procedures.

The Faculty of Electrical Engineering, Computer Science and Information Technology Osijek hosted and
organised the 26t International Conference on Systems, Signals and Image Processing IWSSIP 2019.
The conference was held from 5 to 7 June 2019, and the goal was to provide researchers and experts
with a platform for the development and dissemination in the field of theoretical, experimental and applied
signal and image processing. The scientific programme of the IWSSIP 2019 conference was divided into
ten sections dealing with contemporary topics in the field of image and video processing, signal
processing in electronics, processing and analysis of biomedical signals and images, image and video
processing for autonomous driving, machine learning and signal processing in communication networks
and systems. The programme included a preliminary lecture, five invited lectures by world-renowned
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scientists, an industrial section, and 46 research papers by 150 authors from 25 countries and five
continents.

Since 2015, the Faculty has been a partner institution in the Scientific Centre of Excellence for Data
Science and Cooperative Systems, the first centre of excellence in the field of technical sciences in
Croatia, whose purpose is to advance Croatian science and strengthen its inclusion in the European
Research Area. The centre consists of two research units - Research in Data Science and Advanced
Cooperative Systems Research (ACROSS). The former research unit brings together 49 scientists from
nine collaborating institutions. The ACROSS research unit brings together 32 leading experts from 7
collaborating Croatian institutions.

Important international cooperation was achieved by including the Faculty of Electrical Engineering,
Computer Science and Information Technology Osijek in the organisation of HIPEAC - European Network
on High Performance and Embedded Architecture and Compilation in 2015. HIPEAC is an organisation
of European researchers in the field of embedded and high-performance computers with the aim of
encouraging collaboration between universities, industry, computer system designers and development
tool manufacturers. This cooperation resulted in the Faculty's participation in the FP7 TETRACOM
technology transfer project. The TETRACOM project connected 34 European universities and institutes
with more than 50 sub-projects and 95 researchers.

The Faculty of Electrical Engineering, Computer Science and Information Technology Osijek has
significant international cooperation with more than 80 reputable foreign research institutions. In the last
five years, many projects have been initiated, applied for or are in the application process within the
Danube Start, Erasmus Mundus Euroweb+, Erasmus+ KA 2, Interreg, COST and H2020 programs.

Currently, the Faculty cooperates with the following foreign universities: Austria (Karl-Franzens-
Universitat Graz, Technische Universitat Wien), Belgium (KU Leuven), Bosnia and Herzegovina
(University of Mostar; University of Tuzla; ETF Sarajevo of the University of Sarajevo) , Lithuania (Vilnius
University), Hungary (Pecsi Tudomanyegyetem - University of Pecs; Budapesti Muszaki Foiskola -
Budapest Tech;), Netherlands (Eindhoven University of Technology), Germany (Hochschule Albstadt-
Sigmaringen, Albstadt; Hochschule Bremen - University of Applied Sciences, Fachbereich Elektrotechnik,
Informatik, Bremen; Internationale Begegnungs-und Forschungszentrum fir Informatik — Dagstuhl;
Fachhochshule Giessen-Friedberg, University of Applied Sciences, Giessen; Universitat des Saarlandes,
Saarbriicken; Hochscule fur angewnadte Wissenschaften (FHWS), Wirzburg, Schweinfurt), Poland (
Technical University of Lodz; University of Technology and Life Sciences, Bydgoszcz), Portugal (Instituto
Politcnico do Porto), Romania (University Stefan Cel Mare Suceava; University Politehnica of Bucharest),
USA (West Virginia University, Morgantown, WV), Serbia (University of Novi Sad, Faculty of Technical
Sciences; Technical College of Vocational Studies, Subotica; University of Ni§), Slovakia (Slovak
University of Technology, Faculty of Electrical Engineering and Information Technology, Bratislava,
Slovak University of Agriculture in Nitra, University of Zilina Faculty of Management Science and
Informatics), Slovenia (University of Maribor, FERI Maribor; University of Maribor, FERI Maribor, Krsko;
University of Ljubljana; Institut Jozef Stefan, University of Primorske, Koper), Spain (Universitat
Politecnica De Cataluya (UPC-Barcelona Tech); Universitat Politecnica De Cataluya (UPC-Barcelona
Tech); Escola Universitaria d'Enginyeria), Sweden (Malardalen Hogskola, Malardalen University,
Department of Computer Science and Electronics), Turkey (Suleyman Demirel University, Isparta), Great
Britain (University of Glasgow - CRADALL ), India (Indian Institute of Technology Indore; Woxen
University), Italy (University of L'Aquila), France (Telecom Paris Tech), Ghana (University of Mines and
Technology (UMat).
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With the majority of the stated European institutions, the Faculty and the University have an Erasmus+
exchange mobility agreement signed, but they cooperate in research and professional projects.

Two teachers from Bosnia and Herzegovina (University of Mostar) and two teachers from Slovenia
(University of Maribor) participate in the teaching process at the Faculty of Electrical Engineering,
Computer Science and Information Technology Osijek, i.e. the Faculty teachers also participate in the
teaching process at those universities.

At the end of October 2018, the Joint PhD Cooperation Agreement was signed between Josip Juraj
Strossmayer University of Osijek, realised through the cooperation of FERIT and the University of Ghent
in Belgium. The doctoral dissertation was supervised by Irena Gali¢, PhD, Full Professor (FERIT),
Aleksandra Pizurica, PhD, Full Professor (University of Ghent) and Danilo Babin, PhD, Associate
Professor (University of Ghent). It was done by Hrvoje Leventic¢, an assistant at FERIT, and defended on
5 February 2019.

In 2021, the Faculty of Electrical Engineering, Computer Science and Information Technology Osijek
signed a cooperation agreement with the European University Brcko District and the European University
"Kallos" Tuzla, which defines and regulates cooperation for the purpose of developing educational,
research and other forms of international cooperation in the field of higher education and science.

The Faculty has a fruitful cooperation with the Faculty of Mechanical Engineering and Computer Science
in Mostar on undergraduate, graduate and especially postgraduate doctoral study programmes.

Incoming and outgoing mobility of students, teaching and non-teaching staff is important. In order to
realise a mobility programme, institutions have to sign a contract. Mobility contributes to increasing the
visibility, international cooperation and internationalisation of the Faculty. FERIT has signed Erasmus+
bilateral contracts with 75 partner institutions from 23 countries and multilateral cooperation agreements
with 6 higher education institutions from the USA, Germany, Hungary and Serbia.

In addition to the Erasmus+ programme, students do their practical training organised by the student
association IAESTE. Students and employees are also included in the CEEPUS programme.

As of 11 January 2019, the Faculty of Electrical Engineering, Computer Science and Information
Technology Osijek has been a member of the CEEPUS network CllI-HR-1302-02-1920 - Research and
Education of Environmental Risks. The main coordinator of the CEEPUS network is the Faculty of Civil
Engineering and Architecture Osijek, and the network gathers 19 institutions from 11 countries. The goal
of the network is to train students to apply methods and current knowledge on natural hazards and risk
assessment by integrating research and practical application on real building structures - special risk
analysis and decision-making. Other current topics in the network are engineering design methodology,
construction analysis, protection against harmful vibrations in construction, computer-supported
technologies in construction mechanics, application in engineering and education, renewable energy
sources, energy efficiency, application of computer programmes and techniques in the aforementioned
area etc.

During 2014, the Faculty and Josip Juraj Strossmayer University of Osijek were included in the Erasmus
Mundus mobility programme EUROWEB+ (European Research and Educational Collaboration with
Western Balkans) with 18 other universities. Mobility between the EU and the countries of the so-called
Western Balkans started in 2015. Also, the Faculty participates in several cross-border cooperation
programmes, Erasmus+ projects, COST activities and other projects financed by the EU.
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Systematic support during the application and implementation of mobility for students, teaching and non-
teaching staff is provided by the Department for International and Interuniversity Cooperation of the
University of Osijek and the Office for International Cooperation, Scientific and Professional Projects, the
Erasmus coordinator and the Vice-Dean for International Cooperation at FERIT. In order to increase
mobility, available funding programmes for visits to foreign institutions, teaching, research and
professional training and international networking are continuously presented.

Through Erasmus+ mobility, FERIT offers foreign students with the opportunity to study at the
postgraduate university study programme and take 26 courses at undergraduate and graduate study
programmes in English. One of the Faculty's strategic goals was to initiate a study programme in a foreign
language. It is jointly done with the Faculty of Agriculture through the project Development and
establishment of a joint study-ICT in agricultural sciences submitted to the public call Internationalisation
of higher education. From the academic year 2021/2022, the joint graduate university study programme
in Digital Agriculture was launched in English. From the academic year 2019/2020, the graduate university
study programme in Automotive Computing and Communications has been conducted in English.

Staff mobility refers to the stay of FERIT employees at a foreign host institution for the purpose of teaching,
professional training (job-shadowing, i.e. monitoring the work of colleagues, conferences, seminars,
workshops and courses), cooperating and participating in international projects and conferences. In the
period from 1 October 2013 to 30 September 2021, 76 mobility of teaching staff and 24 mobility of non-
teaching staff were realised in 53 foreign institutions in 16 countries. The purposes were teaching and/or
professional training. In addition to outgoing staff mobility, incoming staff mobility, which includes the stay
of foreign teaching and administrative staff at FERIT, is also extremely important. In the mentioned period,
84 foreign scientists and administrative staff from 12 countries stayed at FERIT. The increase in incoming
mobility programmes in the 2018/2019 academic year is primarily a consequence of the cooperation and
mobility of consortium members within the Erasmus+ E-ProfEng project. In the period from 1 October
2013 to 30 September 2021, a total of 107 FERIT students stayed abroad for the purpose of studying and
professional training, while a total of 78 students stayed at FERIT in the same period. All outgoing and
incoming teaching/non-teaching staff mobility programmes lasted up to three months, while all student
Erasmus+ mobility programmes lasted more than three months.

3.25. If the study programme is in the fields of regulated professions, elaborate on how you
determined compliance with the minimum training requirements prescribed by Directive
2005/36/EC of the European Parliament and the Council on the recognition of professional
qualifications of 7 September 2005 and the Act on Regulated Professions and the Recognition of
Foreign professional qualifications.

The study programme is not in the fields of regulated professions.
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4. DESCRIPTION OF THE STUDY PROGRAMME

4.1. Attach a list of obligatory and elective courses with corresponding workload and ECTS
credits
See Appendix 7.4.

4.1.1. Attach a description of each course
See Appendix 7.5.

4.1.2. General data on the course
See Appendix 7.5.

4.1.3. Course description
See Appendix 7.5.

4.2. Describe the study structure, pace and requirements for enrolment in the following semester
or trimester as well as the requirements for each course or a group of courses.

The current undergraduate university study programme in Electrical Engineering and Information
Technology serves as the foundation for the amended study programme. The semester-based
undergraduate university study programme in Electrical Engineering and Information Technology consists
of six semesters, i.e., three years of study. So far, students have been able to choose from two elective
modules in their second year of study: Power Engineering and Communications and Informatics. Instead
of elective modules, the proposed amendments to the undergraduate university study programme in
Electrical Engineering and Information Technology will offer two branches: Electrical Engineering and
Information and Communication Technology.

When enrolling in the study programme, students will be able to opt for the following two branches:

- ET - Electrical Engineering
- IKT - Information and Communication Technology

Based on the elected branch, a student enrols in courses specific to that branch as detailed below.
Nonetheless, depending on the intended competencies, some courses can be taught in both branches.

In the amended study programme, some compulsory courses are represented in both branches:

- In Semester 1, out of seven compulsory courses in the proposed study programme, all seven are
taught in both branches.

- In Semester 2, out of six compulsory courses in the proposed study programme, four are taught
in both branches.

- In Semester 3, out of six compulsory courses in the proposed study programme, two are taught
in both branches.

- In Semester 4, out of seven compulsory courses in the proposed study programme, five are
taught in both branches.

- In Semester 5, out of six compulsory courses in the proposed study programme, one is taught in
both branches.

- In Semester 6, out of five compulsory courses in the proposed study programme, three are taught
in both branches.
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The study programme structure with a list of courses per semester and branches is as follows.

Semester 1:

Branch: ELECTRICAL ENGINEERING

Branch: INFORMATION AND COMMUNICATION
TECHNOLOGY

Semester 2:

Branch: ELECTRICAL ENGINEERING

Fundamentals of Electrical Engineering Il - ET

Branch: INFORMATION AND COMMUNICATION
TECHNOLOGY

Fundamentals of Electrical Engineering Il - IKT

Introduction to Mechanics and Electromagnetism

Engineering Mechanics

Semester 3:

Branch: ELECTRICAL ENGINEERING

Branch: INFORMATION AND COMMUNICATION
TECHNOLOGY

Basics of Metrology Basics of Electrical Signals Measurement
Theory of Electrical Networks Operating Systems
Energy Conversions Analogue Electronics

Electrical Engineering Materials

Algorithms and Data Structures

Semester 4:

Branch: ELECTRICAL ENGINEERING

Fundamentals of Electric Machines and Drives

Branch: INFORMATION AND COMMUNICATION
TECHNOLOGY

Digital and Pulse Circuits

Basics of Energy and Ecology

Information Theory

Semester 5:

Branch: ELECTRICAL ENGINEERING

Basics of Power Systems

Branch: INFORMATION AND COMMUNICATION
TECHNOLOGY

Fundamentals of Object-Oriented Programming

Basics of Automatic Control

Basics of Microcontroller Systems

Principles of Power Electronics

Fundamentals of Power Engineering

Electrical Installations and Lighting

Electromagnetic Fields and Waves

Electrical Machines and Drives Analysis

Databases
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In semester 6, students prepare their Final Papers which leads to the completion of their studies.

Semester 6:

Branch: ELECTRICAL ENGINEERING Branch: INFORMATION AND COMMUNICATION
TECHNOLOGY

Power System Analysis Introduction to Machine Learning
Information and Communication Technologies in the Power | Communication Systems
Industry

Note:

- Insemesters 1, 2 and 3, students can take an optional course.
4.2.1 Beginning and end of classes

The beginning and end of each academic year are defined by the University Senate’s Decision on the
Academic Calendar, which is an integral part of the curriculum.

4.2.2. Requirements for enrolment in the successive academic year

The enrolment requirements in the successive academic year are determined by the Ordinance on
Studies and Studying of J.J. Strossmayer University of Osijek as well as the University Senate’s Decision
on Requirements for Enrolment in the Successive Year, and they refer to the following:

- regular fulfilment of obligations determined in the study programme

- the number of ECTS credits earned by passing the exams.

4.2.3 General and specific terms and conditions of studying

Students of the undergraduate study programme in Electrical Engineering and Information Technology
are subject to general and specific terms and conditions of studying defined by the Statute and Ordinance
on Studying and Studies of J.J. Strossmayer University of Osijek and they refer to the following:

- acquiring student status (full-time students, guest students, special student status: categorised athletes
and top artists, exceptionally successful students)

- transferring from other related university study programmes

- resuming interrupted studies

- mobility within the University

- students’ right and obligations (e.g., right to a leave of absence)

- student workload (ECTS)

- advancement during the study (enrolment in the successive year, cancelling the enrolled course,
repeating a year of study, semester validation and teacher’s signature, examinations and other types of
assessment, grade complaints, recognition of exams passed at other universities)

- termination of student status.

4.2.4 Student status

The undergraduate university study programme in Electrical Engineering and Information Technology can
be enrolled as a full-time study.
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4.3. Attach a list of courses students can enrol in other study programmes.

When enrolling in the undergraduate university study programme in Electrical Engineering and
Information Technology, students will be able to opt for the following two branches: Electrical Engineering
and Information and Communication Technology.

Also, students can choose elective courses offered at other University constituent units.

4.4. Attach a list of courses which can be taught in a foreign language.

Algorithms and Data Structures, English
Power System Analysis, English

Analogue Electronics, English

Databases, English

Digital and Pulse Circuits, English
Electrical Installations and Lighting, English
Electromagnetic Fields and Waves, English
Energy Conversions, English

Information and Communication Technologies in the Power Industry, English
Engineering Mechanics, English
Communication Networks, English
Communication Systems, English
Operating Systems, English

Basics of Power Systems, English

Basics of Energy and Ecology, English
Basics of Microcontroller Systems, English
Introduction to Machine Learning, English
Programming |, English

Programming II, English

Signals and Systems, English

Information Theory, English

Introduction to Mechanics and Electromagnetism, English

4.5. Describe the process of completing the study programme.

The undergraduate university study programme in Electrical Engineering and Information Technology is
completed by passing all exams, writing and defending a Master's thesis.

With the thesis, a student must demonstrate the ability to apply the knowledge gained during the studies
and show that they can successfully solve tasks relevant to their profession and suitable to the academic
degree they have been awarded.

Details related to writing the Master's thesis are regulated by the Faculty's Regulations on Final Papers
and Master's Thesis.

4.6. Write the conditions under which students who have interrupted their studies or lost the right
to study in a specific study programme can continue their studies.
The conditions under which students who have interrupted their studies or lost the right to study in a

specific study programme can continue their studies are defined by the Statute, i.e., the Ordinance on
Studies and Studying at the J.J. Strossmayer University of Osijek. The conditions for resuming interrupted
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studies are stipulated by Article 37, and the conditions for completing their studies are stipulated by Article
38 of the Ordinance on Studies and Studying at the Josip Juraj Strossmayer University in Osijek.

Continuation of interrupted studies (Article 37)

(1) A student who had a full-time status and then lost it due to interrupting their studies may continue their
education as a part-time student, provided that the study programme has not been significantly altered
(more than 20%) from the one in which the student was enrolled.

(2) The applicant can submit a request to continue their studies if no more than three years have passed
since the last academic year of study they were enrolled in and the submission of the request to continue
their studies.

(3) A request for approval to continue interrupted studies is submitted to the professional council or the
authorised body of the professional council on a specially prescribed form by the study programme
provider, along with the index (record book) and appropriate documentation as prescribed by the study
programme provider, before the enrolment deadline expires.

(4) Studies are continued based on the Decision on the Continuation of Interrupted Studies issued by the
professional council or the authorised body of the professional council in accordance with the study
programme. The decision takes into account recognised exams with grades and earned ECTS credits
during the study period, as well as differential and additional exams in accordance with the study
programme of the study programme provider where the student continues their education.

Completion of studies (Article 38)

(1) A person who has lost their full-time status must be allowed to complete their studies in such a way
that deadlines are set from the first year of enrolment in the study programme as follows:

- for a short professional study programme within five (5) years,

- for an undergraduate university study programme and an undergraduate professional study programme
within six (6) years,

- for a graduate university study programme and a specialist graduate professional study programme
within four (4) years, and

- for an integrated undergraduate and a graduate university study programme within ten (10) years, in
accordance with the study programme of the authorised scientific-teaching/artistic-teaching and teaching
constituents for the organisation and implementation of studies.

(2) Individuals completing their studies as outlined in paragraph 1 of Article 38 are not eligible for student
rights and are required to pay either the full amount or a portion of the tuition fee, as specified by the
Senate Decision.

(3) A person completing their studies is required to submit a request to the professional council or the
authorised body of the professional council on a specially prescribed form by the study programme
provider, along with the index (record book) and appropriate documentation as prescribed by the study
programme provider.

(4) The decision to approve the completion of studies is made by the professional council or the authorised
body of the professional council.

(5) The decision made by the professional council or its authorised body shall encompass recognised
exams, including grades and accumulated ECTS credits earned during the study period. Additionally, it
shall cover differential and additional exams as required by the study programme of the institution where
the study completion was authorised. The decision shall also specify the deadlines for completing the
studies and for the payment of either a portion of or the entire tuition fee, as determined by the Senate
Decision.
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5. APPENDICES
5.1. Decision of the Faculty Council on the amendments to the study programme

SVEUCILISTE JOSIPA JURJA STROSSMAYERA U OSIJERU
FAKULTET ELEKTROTEHNIKE, RACUNARSTVA
| INFORMACIJISKIH TEHNOLOGIJA OSIJEK

JOSIP JURAJ STROSSMAYIR UNIVERSITY OF OSIJER

FACULTY OF ELECTRICAL ENGINEERING, COMPUTER
SCIENCE AND INFORMATION TECHNOLOCY OSIJEK FERIT

KLASA: 602-01/22-08/01
URBROJ; 2158-80-09-22-08
Osijek, 08, veljate 2022,

Na temelju ¢lanka 47. stavak 1. podstavka 13. Statuta Fakulteta elektrotehnike, radunarstva i
informacijskih tehnologija Osijek — pro¢iséeni tekst, Fakultetsko vijete Fakulteta elektrotehnike,
racunarstva i informacijskih tehnologije Osijek, na 270. sjednici (7. sjednici Fakultetskog vijeéa u
akademskoj 2021./2022. godini) odrzanoj 08. veljae 2022. godine, pod totkom 3. dnevnog reda,
donijelo je sljedecu

ODLUKU

1. Prihvada se prijediog izmjena i dopuna preko 20% studijskog programa preddiplomskog
sveudiliSnog studija Elektrotehnika i informacijska tehnologija na Fakultetu
elektrotehnike, racunarstva i informacijskih tehnologija Osijek, Sveudili§ta Josipa
Jurja Strossmayera u Osijeku

Izmjene i dopune studijskog programa preddiplomskog sveutilisnog studija
Elektrotehnika i informacijska tehnologija dostavljaju se Povjerenstvu za preddiplomske,
diplomske i struéne studije Sveuéilidta Josipa Jurja Strossmavera u Osijeku na daljnji
postupak.

3. Ova Odluka stupa na snagu danom donosenja.

[

Prof. dr. sc. Tomislay Mati¢

Dostaviti:

1. Povjerenstve za preddiplomske, diplomske i strudne studije
Sveutilista Josipa Jurja Strossmayera u Osijeku

2. Pismohrana Fakultetskog vijeca

3. Pismohrana Fakulteta

HR-31000 Osijek | Krseza Trpormaea 20 | tek+385 37 224 601, 224 602 | fa +385312
e-mail: ferit@derithr | M8 | B 95454 1| VATID: M
FAKULTET ELEXTROTEHNIKE, R TVA | INFORMACUSKIN TENNOLOGUA O
Hrvatska peftanska banka: (BAN HR19 23900011 %000 1677 7 | Addiko Bank: IBAN HRSG2500 0091 1013 7287 0
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5.2. A list of compulsory and elective courses with the number of contact hours required for their implementation and the number of ECTS credits.

Table 1
LIST OF BRANCHES/COURSES
Year of Study: 1
Semester: 1
Branch COURSE LEAD INSTRUCTOR(S) L E S ECTS STATUS!
Linear Algebra Anita Kati¢, PhD, Assistant Professor 30 30 0 S 0
Calculus | T. Rudec, PhD, Assistant Professor 30 30 5 0
=4 Fundamentals of Electrical Engineering | | Z. Hederi¢, PhD, Full Professor 45 | a5 | o 7 0
§ M. Barukgéi¢, PhD, Associate Professor
£ — .
T Engmeenng.Graphlcs and G. Rozing, PhD, Assistant Professor 30 15 0 4 0
= Documentation
S ) —
5 Programming | Goran Martinovi¢, PhD, Full Prlofessor 30 30 | o 5 0
ﬁ A. Baumgartner, PhD, Associate Professor
Physical Education | P. Kerze, MKin, Senior Lecturer 0 30 0 1 0]
Communication Skills J. Glavas$®, PhD, Associate Professor 30 15 0 3 0
Linear Algebra Anita Kati¢, PhD, Assistant Professor 30 30 0 S 0
5. Calculus | T. Rudec, PhD, Assistant Professor 30 30 0 S 0
o 8 Fundamentals of Electrical Engineering | | Z. Hederi¢, PhD, Full Professor
S Z o ) 45 45 0 7 0
5 S _:é M. Barukgéic¢, PhD, Associate Professor
g § Engmeenng.Graphlcs and G. Rozing, PhD, Assistant Professor 30 15 1 0 4 0
=0 Documentation
Programming | Goran Martinovi¢, PhD, Full Professor 30 30 | 0 5 0

'IMPORTANT: If a course is compulsory, 0 is entered, and if it is an elective, | is entered.
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A. Baumgartner, PhD, Associate Professor

Physical Education |

P. Kerze, MKin, Senior Lecturer

30

Communication Skills

J. Glavas$*, PhD, Associate Professor

30

15
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LIST OF BRANCHES/COURSES

Year of Study: 1

Semester: 2
Branch COURSE LEAD INSTRUCTOR(S) L E S ECTS STATUS?
Calculus Il Anita Kati¢, PhD, Assistant Professor 30 30 0 4 0
> Programming Il J. Job, PhD, Associate Professor 30 45 0 S 0
§ Physical Education I P. Kerze, MKin, Senior Lecturer 0 30 | 0 1 0
% Basics of Electronics T. Mgtié (Sr.), PhD, Fgll Professor 45 45 0 6 0
= D Vinko, PhD, Associate Professor
-% Fundamentals of Electrical Engineering Il | Z. Hederié,’PhD, Full Pro.fessor 45 45 | 0 6 0
2 -ET M. Barukcié, PhD, Associate Professor
Introduction to .Mechanics and M. Skender, PhD, Assistant Professor 50 40 0 8 0
Electromagnetism
> Calculus Il Anita Kati¢, PhD, Assistant Professor 30 30 4 0
§ Programming I J. Job, PhD, Associate Professor 30 45 S 0
% E Physical Education Il P. Kerze, MKin, Senior Lecturer 0 30 1 0]
S s Basics of Electronics T. Mati¢ (Sr.), PhD, Full Professor
§ ‘% D. Vinko,( Ph)D, Associate Professor o]0 0 0
"_g E Fundamentals of Electrical Engineering Il | Z. Hederi¢, PhD, Full Professor 45 45 0 6 0
= - KT M. Barukgéi¢, PhD, Associate Professor
3 Engineering Mechanics M. Skender, PhD, Assistant Professor 50 40 0 8 0

2IMPORTANT: If a course is compulsory, 0 is entered, and if it is an elective, | is entered.
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LIST OF BRANCHES/COURSES

Year of Study: 2

Professor

Semester: 3
Branch COURSE LEAD INSTRUCTOR(S) L E S ECTS STATUS®
Calculus llI T. MaroSevi¢*, PhD, Associate Professor | 45 30 0 S 0
g Physical Education lli P. Kerze, MKin, Senior Lecturer 0 30 0 1 0
§ Basics of Metrology K. MiliGevi¢, PhD, Full Professor 45 45 0 7 0
;_%’ Theory of Electrical Networks K. Mililéevié, PhD, Full Professor 45 | 30 | 0 6 0
B D. Pelin, PhD, Full Professor
§ Energy Conversions M. Stojkov*, PhD, Full lProfessor 45 30 | 0 6 0
] M. Skender, PhD, Assistant Professor
Electrical Engineering Materials G. Rozing, PhD, Assistant Professor 30 30 5 0
_ Calculus il T. MaroSevi¢*, PhD, Associate Professor | 45 30 9] 0]
é’ Physical Education llI P. Kerze, MKin, Senior Lecturer 0 30 1 0
g § Basics of Electrical Signals Measurement | K. Miliée\{il(:, PhD, Full P.rofessor 45 | 45 | 0o 6 0
S = V. Mandri¢, PhD, Associate Professor
*é % Operating Systems G. Martinovi¢, PhD, Full Professor 45 30 0 6 0
jg “g’ Analogue Electronics T. Mati¢ (Sr.), PhD, FuII. Professor 45 30 | 0 6 0
- g M. Herceg, PhD, Associate Professor
8 Algorithms and Data Structures A. Baumgartner, PhD, Associate 45 30 | 0 6 0

3IMPORTANT: If a course is compulsory, 0 is entered, and if it is an elective, | is entered.
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LIST OF BRANCHES/COURSES

Year of Study: 2

T. Mati¢ (Sr.), PhD, Full Professor

Semester: 4
Branch COURSE LEAD INSTRUCTOR(S) L E ECTS STATUS*
Communication Networks D. Zagle}r, PhD, Full P.rofessor 45 30 6 0
K. Grgi¢, PhD, Associate Professor
o Probability and Statistics R. Gali¢*, PhD, Full .Professor 30 30 5 0
£ T. Rudec, PhD, Assistant Professor
é Signals and Systems Irena Gali¢, PhD, Associate Professor 30 | 30 5 0
.igj Technical English | l. Fgrc’:ec, MA, Sgnior Lecturgr 15 15 9 0
3 Y. Liermann-Zeljak, MA, Senior Lecturer
‘g‘:g Physical Education IV P. Kerze, MKin, Senior Lecturer 0 30 1 0
= Fu.ndamentals of Electric Machines and T. Bari¢, PhD, Full Professor 45 30 55 0
Drives
Basics of Energy and Ecology D. Sljivac, PhD, Full Professor 45 | 30 55 0
A s I EID D
g Probability and Statistics R. Gali¢*, PhD, Full .Professor 30 | 30 5 0
E > T. Rudec, PhD, Assistant Professor
S Signals and Systems Irena Gali¢, PhD, Associate Professor 30 30 S 0
g fz Technical English | l Fgréec, MA, Sgnior Lecturgr 15 15 9 0
s Y. Liermann-Zeljak, MA, Senior Lecturer
'”é Physical Education IV P. Kerze, MKin, Senior Lecturer 0 | 30 1 0
g Digital and Pulse Circuits D. Vinko, PhD, Associate Professor 30 30 5 0

4IMPORTANT: If a course is compulsory, 0 is entered, and if it is an elective, | is entered.
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Information Theory

D. Zagar, PhD, Full Professor

V. Krizanovi¢, PhD, Assistant Professor 4 30 0 6 0
LIST OF BRANCHES/COURSES
Year of Study: 3
Semester: 5
Branch COURSE LEAD INSTRUCTOR(S) L E S ECTS STATUSS
Technical English Il . Feréec, MA, Senior Lecturer,
g ’ Y. Liermann-Zeljak, MA, Senior Lecturer 30 15 0 2 0
2 Basics of Power Systems K. Fekete, PhD, Associate Professor 45 30 0 6 0
ug_,’ Basics of Automatic Control D. Sliskovi¢, PhD, Full Professor 45 30 0 6 0
3 Principles of Power Electronics D. Pelin, PhD, Full Professor 45 | 30 | O 6 0
E Electrical Installations and Lighting Z. Klai¢, PhD, Associate Professor 30 15 | 0 4 0
W Electrical Machines and Drives Analysis Z. Hederi¢, PhD, Full Professor 45 30 0 6 0
_ Technical English Il . Fer€ec, MA, Senior Lecturer, 30 15 0 9 0
= Y. Liermann-Zeljak, MA, Senior Lecturer
o _g Fundamen.tals of Object-Oriented D. Bajgr, PhD, Assjstant Professor 30 30 0 5 0
s § Programming B. Zori¢, PhD, Assistant Professor
% 5 Basics of Microcontroller Systems D. Vinko, PhD, Associate Professor 15 45 0 5 0
% g Fundamentals of Power Engineering H. Glavas, PhD, Associate Professor 30 15 0 5 0
= é’ Electromagnetic Fields and Waves S. Rupéi¢, PhD, Full Professor 45 30 0 7 0
3 M. Skender, PhD, Assistant Professor
Databases . Luki¢, PhD, Associate Professor 45 30 0 6 0

SIMPORTANT: If a course is compulsory, 0 is entered, and if it is an elective, | is entered.
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LIST OF BRANCHES/COURSES
Year of Study: 3
Semester: 6
Branch COURSE LEAD INSTRUCTOR(S) L E S ECTS STATUS®
o Technical English llI |. FerCec, MA, Senior Lecturer 15 15 | 0 9 0
05) Y. Liermann-Zeljak, MA, Senior Lecturer
%’) Business Economics D. Crnjac Mili¢, PhD, Full Professor 30 15 0 3 0]
O Final Paper 0 0 0 12 0
8 Power System Analysis K. Fekete, PhD, Associate Professor 45 1 30 | 0 7 0
) Informatlor? aqd Communication D. Vranje$, PhD, Assistant Professor 45 | 30 | O 6 0
Technologies in the Power Industry
Technical English llI |. Fer€ec, MA, Senior Lecturer 15 15 | 0 9 0
- < Y. Liermann-Zeljak, MA, Senior Lecturer
§ % § Business Economics D. Crnjac Mili¢, PhD, Full Professor 30 15 3 0
o X2
25 2 Final Paper 0| 0 12 0
E <
% £ 3 Introduction to Machine Learning R. Grbi¢, PhD, Associate Professor
= o D ) 45 | 30 | O 7 0
=0 M. Vranje$, PhD, Associate Professor
Communication Systems S. Rimac-Drlje, PhD, Full Professor 45 30 0 6 0

* external associates

SIMPORTANT: If a course is compulsory, 0 is entered, and if it is an elective, | is entered.
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5.3. Description and general information about each course

General information

Lead instructor(s) Anita Kati¢, PhD, Assistant Professor

Course title Linear Algebra

Undergraduate university study programme in Electrical Engineering and
Study programme Information Technology, branches: Electrical Engineering, Information and
Communication Technology

Course status Compulsory

Year of study 1
ECTS credits 5

ECTS ' credits  and ["Nymber of classes (lectures + auditory

teaching methods exercises + laboratory exercises + design 30+(30+0+0)+0
exercises + seminars)

1. COURSE DESCRIPTION

1.1. Course objectives

Introduce students to the basic concepts and methods of linear algebra and establish a solid foundation of
fundamental knowledge about vectors, matrices, and vector spaces, which are essential for the further course
of study. Through a series of examples and exercises, equip students with the skills for mathematical expression,
abstract thinking, and problem-solving using the concepts and methods of linear algebra.

1.2. Course enrolment requirements

Requirements for enrolment in the study programme fulfilled.

1.3. Expected learning outcomes

1. Explain and define the concept of vectors in the plane and in space.

2. Apply vector operations in solving problems.

3. For a given relationship of points, lines, and planes in space, create equations whose solutions will
yield the desired object or relationship, utilizing the acquired knowledge of vectors.

4. Recognize different types of matrices and perform arithmetic operations with matrices.

5. Describe the necessary and sufficient conditions for the solvability of systems of linear equations.

6. Solve systems of linear equations using different methods and discuss the solutions.

7. Determine the basis and dimension of a finite-dimensional vector space.

8. Examine the linearity of a given operator, determine the matrix representation of the linear operator,
and create its kernel and image.

9. Determine the minimal polynomial, characteristic polynomial, eigenvalues, and eigenvectors of a
linear operator, and recognize whether it can be associated with a diagonal matrix.

1.4. Course content

Vector space V3. Vector operations. Linear dependence of vectors from V3. Vector projection. Basis of the
vector space V3. Coordinate system. Scalar, vector, and mixed products.

Analytic geometry of space. Point, line, plane, and their mutual relationships. The concept of a matrix and
elementary matrix transformations. Matrix operations. Vector space of matrices. The concept of a determinant
and its properties. Calculating the value of a determinant. Rank of a matrix. Regular matrices.

System of linear algebraic equations. Existence and uniqueness of system solutions. Methods for solving
systems of linear equations — Gaussian elimination method and Cramer’s rule.

Finite — dimensional vector spaces and subspaces — definitions and examples. Basis and dimension of a vector
space. The concept of a linear operator. Kernel and image of a linear operator. Matrix representation of a linear
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operator and transition matrices. Matrix similarity. Minimal polynomial. Eigenvalues and eigenvectors.
Characteristic polynomial. Cayley — Hamilton theorem. Matrix diagonalization.

[ lectures [ ]individual exercises
] [ ] multimedia and

[ ] seminars and etwork

g?jgiiﬁy [ ] laboratory exercises
1.5. Types of classes exercises [] design exercises

[] distance [ ] working with a

. supervisor
learning
[] field work [ other

1.6. Comments

1.7. Student obligations

Defined by the Student evaluation criteria of the Faculty of Electrical Engineering, Computer Science and
Information Technology Osijek and paragraph 1.9.

1.8. Monitoring and assessment of student work

Defined by the Student evaluation criteria of the Faculty of Electrical Engineering, Computer Science and
Information Technology Osijek and paragraph 1.9.

1.9. Assessment and evaluation of student work during classes and in the final exam

STUDENT ECTS | LEARNING | TEACHING METHOD ASSESSMENT POINTS
ACTIVITY OUTCOME METHOD
Min | Max

Attendance at 1.5 1-9 Lectures (L), Attendance 0 0
lectures (L), laboratory exercises | tracking. Minimum
auditory exercises (LE), design exercises | attendance
(AE), (DE) percentage: 70%.
Homework 1 2, 3, 4, 6, | Preparation for | Evaluation of | O 10
assignments 8,9 written  knowledge | solutions for a given

assessment problem
Problem-solving 1 2, 3, 4, 6, | Revision exams | Evaluation 20 40
exercises 8,9 (written exam)
Preparing for an | 1.5 1-9 Oral exam Evaluation 25 50
oral exam and oral
exam

1.10. Obligatory literature (at the time of submitting a study programme proposal)

1. N. Elezovi¢, A. Agli¢, Linearna algebra, zbirka zadataka, Element, Zagreb, 2001
2. N. Elezovi¢, Linearna algebra, Element, Zagreb, 1995
K. Horvatic¢, Linearna algebra, PMF Matematicki odjel, Zagreb, 1995

1.11. Recommended additional literature (at the time of submitting a study programme proposal)

. S. Kurepa, Uvod u linearnu algebru, Skolska knjiga, Zagreb, 1990

. L. Caklovi¢, Zbirka zadataka iz linearne algebre, Skolska knjiga, Zagreb, 1979

. Lipschutz, Seymour, Linear algebra, Schaum's outlines, 1991

. R. Gali¢, Osnive linearne algebre, ETF, Osijek, 1994

. N. Baki¢, A. Milas, Zbirka zadataka iz linearne algebre, PMF Matematicki odjel, Zagreb, 1995

u b WN R

1.12. Number of obligatory literature copies in relation to the number of students currently taking the
course

Number of Number of

Title .
copies students
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N. Elezovi¢, A. Agli¢, Linearna algebra, zbirka zadataka, Element, 28 140
Zagreb, 2001

N. Elezovi¢, Linearna algebra, Element, Zagreb, 1995 28 140

K.Horvati¢, Linearna algebra, PMF Matematicki odjel, Zagreb, 1995 28 140

1.13. Quality assurance methods ensuring the acquisition of knowledge, skills and competences

Conducting a university survey on teachers (teacher availability during office hours, quality of teaching materials
on course websites, clarity and comprehensibility of lectures, fairness and transparency in grading) and
conducting a Faculty survey on learning outcomes and ECTS credits.

General information

Lead instructor(s) Rudec Tomislav, PhD, Assistant Professor

Course title Calculus |

Undergraduate university study programme in Electrical Engineering and
Study programme Information Technology, branches: Electrical Engineering, Information and
Communication Technology

Course status Compulsory
Year of study 1
. ECTS credits 5
ECTS ' credits  and ['Nymber of classes (lectures + auditory
teaching methods exercises + laboratory exercises + design 30+30+0+0+0
exercises + seminars)

1. COURSE DESCRIPTION

1.1. Course objectives

1.2. Course enrolment requirements

There are no special requirements for enrolling in the course.

1.3. Expected learning outcomes

1. discuss the properties of the given elementary function by knowing the properties and characteristic
examples of elementary

functions

2. construct a model for the decision on the convergence of the given sequence by knowing the properties and
the characteristic

examples of sequenceS

3. discuss the general characteristics of different elementary functions by comparing them

4. construct the form of a default function

5. construct a mathematical or physical problem model using differential calculus

1.4. Course content

1. Preliminaries. Real numbers, infimum and supremum, absolute value, intervals. Complex numbers. 2.
Functions. Definition of a function. Basic properties. Composition of functions. Inverse function. Elementary
functions (polynomial, rational, exponential, logarithm, trigonometric, cyclometric, hyperbolic and area
functions). 3. Sequences of real numbers. Concept of a sequence, properties and convergence. Number e. 11
4. Limits and continuity of functions. Concept and properties of the limits of the function. Asymptotes.
Continuity of functions. 5. Differential calculus. The derivative and the tangent. The derivative as velocity.
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Concept of the derivative. Derivative rules. The chain rule and the derivative of the inverse function. The
derivative of elementary functions. Implicit differentiation. Parametric differentiation. Mean value theorem.
Higher derivatives. Taylor's theorem. 6. Application of the differential calculus. Differential. Newton’s method.
L'Hopital's rule. Examination of functions (monotonicity, minima and maxima, convexity, asymptotes).
Sketching curves.

[ ]individual exercises
[ ] multimedia and
network

X lectures
[ ] seminars and

workshops
X auditf)r [ ] laboratory exercises
1.5. Types of classes exercises Y [] design exercises
working with a
|:| distance D g

) supervisor
learning

[] field work [ other

1.6. Comments

1.7. Student obligations

Defined by the Student evaluation criteria of the Faculty of Electrical Engineering, Computer Science and
Information Technology Osijek and paragraph 1.9.

1.8. Monitoring and assessment of student work

Defined by the Student evaluation criteria of the Faculty of Electrical Engineering, Computer Science and
Information Technology Osijek and paragraph 1.9.

1.9. Assessment and evaluation of student work during classes and in the final exam

STUDENT ECTS | LEARNING | TEACHING METHOD ASSESSMENT POINTS
ACTIVITY OUTCOME METHOD
Min | Max

Attendance 1.2 1,2,3,4 Lectures (L), Attendance 0 0
Lectures, Auditory Auditory exercises | tracking. Minimum
exercises (AL) attendance

percentage: 70%.
Practice — problem 11 1,3,4,5 Midterm exam Evaluation of | 20 40
solving (written) exercises
Oral exam 1.7 1,2,3,4 Oral exam Assessment of | 25 50

student's answers
Revision exams 1 1,2,4,5 Revision exams Checking solutions | O 10

1.10. Obligatory literature (at the time of submitting a study programme proposal)

1. Gali¢, A; D.Crnjac Mili¢; Gali¢, I;.Kati¢, A. Matematika 1.0sijek: ETF Osijek, 2008.

2. Demidovi¢, B.P. - Zadaci i rijeSeni primjeri iz viSe matematike s primjenom na tehnicke nauke.
Zagreb:Tehnicka knjiga, 2003.

3. S. Kurepa, Matematicka analiza 1 (diferenciranje i integriranje), Tehnicka knjiga, Zagreb, 1989.

1.11. Recommended additional literature (at the time of submitting a study programme proposal)

1.S. Kurepa, Matematicka analiza 2 (funkcije jedne varijable), Tehnicka knjiga, Zagreb, 1990.

2. W. Rudin, Principles of Mathematical Analysis, Mc Graw-Hill, Book Company, 1964.

1.12. Number of obligatory literature copies in relation to the number of students currently taking the
course

Number of Number of
copies students

Title
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1.13. Quality assurance methods ensuring the acquisition of knowledge, skills and competences

Conducting a university survey on teachers (teacher availability during office hours, quality of teaching materials
on course websites, clarity and comprehensibility of lectures, fairness and transparency in grading) and
conducting a Faculty survey on learning outcomes and ECTS credits.

General information

Zeljko Hederi¢, PhD, Full Professor, Marinko Barukgié, PhD, Associate

Lead instructor(s
(s) Professor

Course title Fundamentals of Electrical Engineering |

Undergraduate university study programme in Electrical Engineering and
Study programme Information Technology, branches: Electrical Engineering, Information and
Communication Technology

Course status Compulsory
Year of study 1
. ECTS credits 7
ECTS _ credits  and ['Nymber of classes (lectures + auditory
teaching methods exercises + laboratory exercises + design (45+(30+15+0)+0)
exercises + seminars)

1. COURSE DESCRIPTION

1.1. Course objectives

Provide students with the competencies needed for modeling and analyzing electrical networks in steady states
with the presence of sources with time-invariant and mono-harmonic currents and voltages.

1.2. Course enrolment requirements

Requirements for enrolment in the study programme fulfilled.

1.3. Expected learning outcomes

1. Present basic electrical quantities and concepts in DC (direct current) and AC (alternating current)
circuits.

2. Assess the suitability and apply appropriate mathematical models of basic components in real DC and
AC circuits.

3. Apply phasor transformation rules to connect electrical quantities in the time domain with quantities

in the phasor domain.

Evaluate methods for solving DC and AC electrical circuits with linear elements in steady state.

Evaluate solutions obtained using network theorems.

Measure electrical quantities in elements of DC circuits and AC circuits.

Critically analyze solutions of mathematical models of multiphase AC electrical networks with linear

elements in steady state, focusing on power flow analysis in the network.

No vk

1.4. Course content

e Concept of electric current and voltage

e Concept and types of waveforms of electric currents and voltages

e Concept of electric circuit

¢ Mathematical modeling of elements of electric circuits, concept of active and passive components
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e Current-voltage characteristics of passive and active components, parameters of passive components, Ohm's
law, Joule's law

e Concept and concept of equivalent circuit of electric circuit, Kirchhoff's laws, parallel, series, delta and star
connections of components (resistance, inductance, capacitance)

e Methods (mesh currents, node potentials) and theorems (Thevenin's, Norton's, Millman's, reciprocity,
superposition) for analysis of electric circuits, application of methods and theorems for analysis of time-
invariant currents and voltages

¢ Waveforms of sinusoidal currents and voltages, complex waveforms of currents and voltages, average and
effective values of currents and voltages

¢ Steady-state conditions of sinusoidal currents and voltages, concept of phasor (phasor diagram), reactance,
impedance and admittance, connections of impedances and admittances

¢ Application of methods and theorems for analysis of circuits with sinusoidal currents and voltages

e Electric power in electric circuits and maximum power theorem (time-invariant and sinusoidal currents and
voltages), stored energy in capacitors and inductors, reactive power compensation

¢ Three-phase electric circuits (symmetrical and asymmetrical, analysis, electric power, phasor diagram)

e Magnetically coupled inductors (concept of mutual inductance, connections, analysis of circuits with magnetic
couplings, energy)

e Application of superposition method for analysis of circuits with multi-harmonic currents and voltages
(concept of higher harmonics, average and effective values, electric power)

e Introduction to simulations of direct current and sinusoidal electric circuits using computer tools

|Z| lectures |X| individual exercises
; [] multimedia and
|:| seminars and etwork
workshops
= auditl:c))r X laboratory exercises
1.5. Types of classes exercises Y [ ] design exercises
[X] distance [ ] working with a
learning supervisor
other
|:| field work D

1.6. Comments

1.7. Student obligations

Defined by the Student evaluation criteria of the Faculty of Electrical Engineering, Computer Science and
Information Technology Osijek and paragraph 1.9.

1.8. Monitoring and assessment of student work

Defined by the Student evaluation criteria of the Faculty of Electrical Engineering, Computer Science and
Information Technology Osijek and paragraph 1.9.

1.9. Assessment and evaluation of student work during classes and in the final exam

STUDENT ECTS | LEARNING | TEACHING METHOD ASSESSMENT POINTS
ACTIVITY OUTCOME METHOD

Min | Max
Attendance at 25 1,2, 3,4, | Lectures (L), Attendance 0 0
lectures (L), 5,7 laboratory exercises | tracking. Minimum
auditory exercises (LE), design exercises | attendance
(AE), (DE) percentage: 70%.
laboratory exercises
(LE), design
exercises (DE)
Problem-solving 1.0 1,3,5,7 | Revision exams | Evaluation 20 |40
exercises (written exam)
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Preparation for | 1.0 6 Laboratory exercises | Preparation for LE, | § 10
laboratory exercises (LE) LE supervision, LE

(LE), results report assessment

analysis, report

writing

Individual work 1.0 2,4,7 5 10
Preparing for an | 1.5 1,3,4,5, | Oralexam Evaluation 20 |40
oral exam and oral 7

exam

1.10. Obligatory literature (at the time of submitting a study programme proposal)

1.
2.
3.
4

5.

Kuzmanovi¢, B. Osnove elektrotehnike i Il
Sehovi¢, Felja, Tkali¢ Osnove elektrotehnike zbirka primjera prvi dio
Felja, Koracin, Zbirka zadataka i rijeSenih primjera iz Osnova elektrotehnike, I. i Il. dio

Hederi¢, Zeljko; SnjeZana Rimac-Drlje; Barukci¢, Marinko Osnove elektrotehnike I. Priruénik za

laboratorijske vjezbe

Hederi¢, Zeljko; Barukgi¢, Marinko Osnove elektrotehnike II. Priru¢nik za laboratorijske vjezbe

1.11. Recommended additional literature (at the time of submitting a study programme proposal)

1. V. Pinter Osnove elektrotehnike I il

2. B. Kuzmanovic¢ Zbirka zadataka i pitanja iz Osnova elektrotehnike 1i 2

3. Alexander, Charles K; Sadiku, Matthew N.O. Fundamentals of Electric Circuits

4. J. Edminister Electric Circuits

1.12. Number of obligatory literature copies in relation to the number of students currently taking the

course
Title Numbgr of Number of
copies students

Kuzmanovié, B. Osnove elektrotehnike | i |l 40 120
Sehovi¢, Felja, Tkali¢ Osnove elektrotehnike zbirka primjera prvi dio 20 120
Felja, Koracin, Zbirka zadataka i rijeSenih primjera iz Osnova 20 120
elektrotehnike, 1. i Il. dio

1.13. Quality assurance methods ensuring the acquisition of knowledge, skills and competences

Conducting a university survey on teachers (teacher availability during office hours, quality of teaching materials
on course websites, clarity and comprehensibility of lectures, fairness and transparency in grading) and

conducting a Faculty survey on learning outcomes and ECTS credits.

General information

Lead instructor(s) Goran Rozing, PhD, Assistant Professor

Course title Engineering Graphics and Documentation
Undergraduate university study programme in Electrical Engineering and
Study programme Information Technology, branches: Electrical Engineering, Information and
Communication Technology
Course status Compulsory
Year of study 1
ECTS credits 4
ECTS credits and

Number of classes (lectures + auditory

teaching methods exercises + laboratory exercises + design 30+(0+0+15)+0

exercises + seminars)




1. COURSE DESCRIPTION

1.1. Course objectives

Training students for the design and presentation of technical documentation in the field of electrical
engineering and information technology, using modern CAD software 2D and 3D tools.

1.2. Course enrolment requirements

Requirements for enrolment in the study programme fulfilled.

1.3. Expected learning outcomes

1. Define the basic concepts of graphic communication in technology

2. Create projections of simple geometric relationships of point, length, direction, figure and body

3. Create a technical drawing and draw orthogonal projections, isometry and section

4. Apply CAD tools in the creation of a project of technical documentation in the field of electrical engineering
and information technology

5. Define and apply the basic methods of 3D CAD modeling with the connection of additive manufacturing (3D
printing of simple objects from the 