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RINA (The Royal Institution of Naval Architects, United Kingdom, http://www.rina.org.uk/):
Accreditation Certificates of the MSc in Mechanical Engineering Programme —
Naval Architecture Module, 2023-2027

Belgrade, 2024




Academic Studies GUIDE
B.Sc.
M.Sc.
Ph.D.

School Year 2024/2025

Publisher:

University of Belgrade, Faculty of Mechanical Engineering
Kraljice Marije 16

11120 Belgrade 35, Serbia

Tel: +381.11.3302382, 3302249, 3302200

Fax: +381.11.3370364, 3302251

Web: www.mas.bg.ac.rs

E-mail: pronast@mas.bg.ac.rs

For publisher:
Dean Prof. Dr Vladimir Popovi¢

Editors:

Prof. Dr Marko Milo$

Prof. Dr Zivana Jakovljevié

Snezana Golubovi¢ Radosavljevi¢, M.Sc. ME
Marijana Klin¢arevi¢, MA prof.

University of Belgrade, Faculty of Mechanical Engineering

Version 9 - 09/2024
Circulation: 50 copies
Free publication

Print:

PLANETA print

lgora Vasiljeva 33r

11000 Belgrade

Tel / Fax: +381.11.6506564

© All rights reserved by Publisher.
Unauthorized printing and copying is forbidden.

4/32



A new system of studies at the Faculty of Mechanical Engineering has been introduced since 1%t October 2005:

Doctor of Philosophy in Mechanical Engineering (Ph.D.) (3¢ level) ECTS
480

Ph.D. 450
(postgraduate) 420

Studies 390
360

330

T

Master of Science in Mechanical Engineering (M.Sc.) (2™ level)

™ 300
(graduate) 240
Studies 510
Bachelor of Science in Mechanical Engineering (B.Sc.) (1t level) T
180
B.Sc. 5 O
(undergraduate) 120
Studies 90
60
30

ACADEMIC (university) studies

The title Bachelor of Science (B.Sc. from the Latin Baccalaureus Scientize) will be stated in the Diploma certificate of
Bachelor studies (ECTS 180). A Diploma Supplement will contain a list of courses the student has attended and passed
exams in. Abbreviations: B.Sc.ME or BSc ME.

In the Diploma certificate of Bachelor Academic Studies — Information Technologies in Mechanical Engineering (ECTS
180), the acquired professional title of a MECHANICAL ENGINEER (abbreviated as B.Sc.ME) will be stated, while
the Diploma supplement will state Information Technologies. In international terms, this title corresponds to the title
of the Bachelor of Science (B.Sc. — in Latin Baccalaureus Scientize).

The title Master of Science (M.Sc. from the Latin Magister Scientize) will be stated in the Diploma certificate of Master
studies (ECTS 120). A Diploma Supplement will contain a list of courses the student has attended and passed exams
in, as well as the name of the obligatory specialization module from a certain department he/she has taken and
completed. Abbreviations: M.Sc.ME or MSc ME.

In the Diploma certificate of Master Academic Studies — Industry 4.0 (ECTS 120), the acquired academic title of a
MASTER MECHANICAL ENGINEER - INFORMATION SCIENTIST (abbreviated as M.Sc.ME - IS) will be stated.
In international terms, this title corresponds to the title of the Master of Science (M.Sc. — in Latin Magister Scientize).

The title Doctor of Philosophy (Ph.D. from the Latin Philosophize Doctor) will be stated in Diploma certificate of
Doctoral studies. A Diploma Supplement will contain date of enrollment, specialization area, a list of courses the student
has attended and passed exams in, the data on student’s teaching experience, papers published and projects’
participation, and finally, the date of Ph.D. thesis defense, thesis title, name of Supervisor, and names of Ph.D.
committee members. Abbreviations: Ph.D.ME or PhD ME.

At all levels of study, the Diploma is accompanied by the Diploma supplement, which contains all the necessary pieces
of information describing the studies of the person to whom the diploma is issued.

The rule for calculating the average grade

The average grade (AGR) is calculated according to the following formula:

AGR = Y (The number of ECTS that the course is worth)x(Grade obtained in a course)
Nx60

Where N is the number of years of the curriculum that the student should have completed by the time of enrolment in
the following year, i.e. the duration of the study programme expressed in years upon its completion, and the sum
includes all the courses that the student passed.
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University of Belgrade
Faculty of Mechanical Engineering

13t level of studies
B.Sc. (undergraduate) Academic Studies — Mechanical Engineering

Legend: white boxes — obligatory courses, coloured boxes — elective courses.

ECTS 180
Hours 15t year 2" vear 3 year
weekly | 1st semester | 2" semester | 3 semester | 4™ semester | 5" semester | 6" semester
1
2 415 5.1.5 6.1.5
115 2.1.5 3.1.5 . . . ;
3 Mathematics 1 Mathematics 2 Mathematics 3 Thermodynamics | Fluid mechanics Electrical
B B engineering
4 6 ECTS 6ECTS 6 ECTS 6 ECTS 6 ECTS 6 ECTS
5
6
6.2.5
7 125 225 3.25 425 NO2s Fundamentals of
8 Mechanics 1 Elective course Mechanics 2 Mechanics 3 methods control
9 6 ECTS 6 ECTS 6 ECTS 6 ECTS 6 ECTS engineering
6 ECTS
10
132
11 Constructive
12 e Eos 2.35 3.35 435 535 6.3.5
13 133 Engineering Machine Machine Manufacturing Electiv.e -course
Engineering graphics elements 1 elements 2 technology 6 ECTS
14 management 6 ECTS 6 ECTS 6 ECTS 6 ECTS
and economy
15 4ECTS
16 242
Engineering
17 1.4.5 materials 1 2 ECTS 3.4.5 445 545 6.4.5
Physics and Engineering S o o
18 measurements 243 materials 2 Elective course Elective course Elective course
19 6 ECTS Streng’gh of 6 ECTS 6 ECTS 6 ECTS 6 ECTS
materials
20 4 ECTS
21 152 252 454
” English 1 English 2 355 Mechanical
2 ECTS 2ECTS Fundamentals of engineering 55.5 6.5.5
23 1.5.3 2.5.3 strength of and sustainable Elective course B.Sc. work
o4 Programming Computational structures development 6 ECTS 6 ECTS
inC tools 6 ECTS 3ECTS
25 4 ECTS 4 ECTS 45
Skill praxis B
__3ECTS __|

Skill praxis B lasts for 90 hours and it is worth 3 ECTS; B.Sc. work — as all other courses, however, knowledge check
is done through the project or seminar work.

If the courses are held in blocks, a course with 3 teaching hours is worth 4 ECTS credits, and a course with 2 teaching
hours is worth 2 ECTS credits. After the completion of classes, for the courses of the smaller block, special exam periods
are organised in which only exams in these courses can be taken. The exams in the courses of the larger block can be
taken for the first time in the final semester exam period (January, June).

It is mandatory for students to attend classes, as well as for the teachers to keep attendance records.
Demonstration/testing of knowledge in classes is mandatory as a form of acquiring pre-exam points. In such a way,
parts of the exam are taken during the semester, and only the remaining points are earned in the final exam. Students
must take the final exam even if they do not want to receive the remaining points.

For reference, the courses are coded according to their position:
1. the first digit is the number of the semester (vertical, column);
2. the second digit is the ordinal number of the course in the semester (horizontal);
3. the third digit is the number of weekly hours.

Notes

Labels for accreditation purposes:

AGE - Academic-general education courses (15% = 4 courses + a smaller block)
TM - Theoretical and methodological courses (20% = 6 courses)

SV - Scientific and vocational courses (35% = 10 courses + a larger block)

VA - Vocational and applied courses (30% = 9 courses)

B.Sc. electiveness 20% = 6 courses (grey fields) + B.Sc. work

6/32



The maximum number of students enrolled into the study programme of Bachelor Academic Studies — Mechanical
Engineering is 720, and classes are held in groups of a maximum of 180 students for lectures, 60 for general
exercises and 20 students for laboratory exercises.

Learning outcomes of the study programme
Bachelor of Science in Mechanical Engineering (B.Sc.)

University of Belgrade, Faculty of Mechanical Engineering (UB-FME) systematically and effectively plans, carries out,
supervises, evaluates and upgrades the quality of its study programme in mechanical engineering at the Bachelor of
Science (B.Sc.) level.
The B.Sc. (undergraduate) study programme in mechanical engineering lasts for three years of study with 180 ECTS
and fully complies with the basic tasks and objectives in mechanical engineering.
Following the EUR-ACE framework standards and guidelines for engineering programmes’, the objectives and learning
outcomes of B.Sc. studies in mechanical engineering are as follows:

1. Knowledge and Understanding

a. Broad and sound knowledge in mathematics, science and engineering, enabling to understand the
complex phenomena peculiar to mechanical engineering. Bachelors will have the ability to
demonstrate sound knowledge and understanding of the basics of fundamental and engineering
sciences, such as:

i. Mathematics, including differential and integral calculus, linear algebra, numerical methods,
programming and computational tools;

ii. Mechanics, solid and fluid, thermodynamics, as well as physics and measurements;

iii. Material science and strength of materials, with machine elements and manufacturing
technology;

iv. Electrical and control engineering;

v. Elements of general operation of common machines: engines, vehicles, pumps, fans,
turbines, tractors, material handling machines, etc., for which courses are elective;

b. Understanding broader multi-disciplinary context of engineering;

c. Interpreting and critically assessing existing theories, models, methods and results, both qualitatively
and quantitatively, within a broad engineering and physical science framework;

d. Ability to work in a subject specific field of a company and be a specialist to some extent.

2. Engineering Analysis:

a. Ability to identify, abstract, formulate, and solve engineering problems in their complexity with an
orientation on the fundamentals;

b. Ability to apply, analyse and assess products, processes and methods based on the system
technology;

c. Ability to choose, apply and develop suitable methods for analysing, modelling, simulating, and
optimizing;

d. Capacity for analysis and synthesis.

3. Engineering Design

a. Ability to design a system, component, or process to meet the desired needs within realistic constraints
such as economic, environmental, social, political, ethical, health and safety, manufacturability, and
sustainability;

b. Understanding the design methods and the ability to apply and further develop them.

4. Investigations and Assessment:

a. Ability to design and conduct experiments, as well as to analyse and interpret data;

b. Capability to use technical literature and other information sources, as well as to find information that
is relevant using search engines, online libraries and repositories. Ability to effectively utilize modern
information resources and technologies.

5. Engineering Practice

a. Ability to combine theory and practice in solving engineering problems, as well as to apply knowledge
in practice;

b. Understanding the limits of applicable techniques and methods, making choices based on
reasoned arguments, comparing techniques and methods, contrasting them with one another
and evaluating the outcomes of those choices by comparing them with alternative solutions;

c. Understanding the health, safety and legal issues and the impact of engineering solutions on the
society and the environment, commitment to professional ethics, and acting responsibly and in
line with the norms of engineering practice;

d. The broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context; awareness of the non-technical effects of
engineering activities.

'https://www.enaee.eu/eur-ace-system/standards-and-guidelines/#standards-and-guidelines-for-accreditation-of-
engineering-programmes
7/32



6. Transferable Skills:

a. Ability to function as an individual and as a member of multidisciplinary teams;

b. Ability to work independently;

c. Ability to communicate effectively (orally — students apply the correct technical style and format
appropriate for the audience, as well as in the written form — students use appropriate graphical
standards in written and oral communication) with the engineering community and society,
including general audience;

Discussing ethical issues in research work with their peers in an informed and reasoned fashion;
Knowledge of project management and business practices;

Ability to use and evaluate tools for analysing a company in its environment;

Capability to be prepared for decision making at mainly operational and tactical levels;

A recognition of the need for and an ability to engage in life-long learning;

Ability to work and communicate in the national and international context;

Continue studies within this field towards an advanced degree, i.e. at the M.Sc. level, having
developed the necessary personal autonomy and knowledge to do so.

T osa~oeo

Elective courses

1. 2. 3. 4. 5. 6. At the end of the first semester, as well as when enrolling in the 2nd and 3rd
year of studies, students choose the courses for that particular year of studies
which they want to attend and pass exams in. For each semester, as well as
for each course position in the semester, there is a separate elective list. With

22

69 that respect, the following conditions must be taken into account: A student
44 | 54 | 64 can choose only one of the elective courses that are included in the list for
55 | 65 the given position. When choosing a course, the student needs to check the

attendance requirements for each individual course. Classes in an elective
course will be held only if a minimum of 5 students enroll in the course.
Students who have a higher average grade have the priority when choosing a particular course. Each department can
offer a course that they believe students will be interested in. A student has the right to enroll in any module
(specialization) at Master studies. A module represents a group of courses that are interconnected and must all be
attended when that module is chosen. For some modules, there are recommended elective courses from the level of
Bachelor academic studies.

The course “Skill Praxis B” (hereinafter: Skill Praxis) forms an integral part of the teaching process at the level of
Bachelor academic studies at the Faculty of Mechanical Engineering, University of Belgrade and it is defined by the
Rulebook on Skill Praxis. The student of Bachelor academic studies is referred to skill praxis in order to enrich theoretical
and academic knowledge and gain practical knowledge and experience necessary for engaging in professional
engineering activities.

Skill praxis may be performed with one or more legal entities, whose activity is in accordance with the study programme
and with which the Faculty has signed a cooperation agreement. The student is referred to the skill praxis in the duration
and periods defined by the study programme. The minimum number of hours of professional practice is 90 hours per
year. Out of that, 80 hours or 10 days are envisaged for conducting skill praxis, while 10 hours are reserved for writing
a report and defending it. Skill praxis is not included in the planned teaching load of the current academic year, but it
does carry ECTS points. The Vice Dean for Teaching is in charge of planning the skill praxis, while the Skill Praxis
Coordinator is in charge of its organization and implementation. During skill praxis, the student is obliged to keep a Skill
Praxis Diary. This document should include the date and place of the conducted skill praxis, the duration of skill praxis
and the work tasks encompassed by skill praxis. Upon completion of Skill Praxis B, the student is obliged to submit the
Skill Praxis Diary and the Certificate of the completed skill praxis to the Skill Praxis Coordinator. During the skill praxis,
the student is obliged to comply with the prescribed work and safety measures of the legal entity in which skill praxis is
performed.

Lists of elective courses in the school year 2024/2025.

List of elective courses at the position 2.2 — 12 courses, 5 teaching hours per week each (6 ECTS)

Aesthetic design; Computer control systems; Engineering communications; Fundamentals of aerotechnics;
Fundamentals of motor vehicles; Human system anatomy and physiology (2 hours - 2 ECTS) + Fundamentals of
biomedical engineering (3 hours - 4 ECTS); Introduction to industrial engineering; Introduction to weapon systems;
Mechanical engineering in practice B; Railway systems; Steady state problems in heat transfer; Sustainable energy.
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List of elective courses at the position 4.4 — 15 courses, 5 teaching hours per week each (6 ECTS)

Aerodynamic constructions; Automotive engines design - introduction; Basic WEB projecting; Classical armament
design; Computer graphics; Computer simulation and artificial intelligence; Integrated automation; Introduction in
process and environmental engineering; Introduction to energetics; Numerical and experimental analysis of stress and
strain; Production process optimization; Renewable and secondary resources; Ship geometry; Statistics in biomedical
measurements; Vehicle systems.

List of elective courses at the position 5.4 — 20 courses, 5 teaching hours per week each (6 ECTS)

Aerodynamics (2 hours - 2 ECTS) + Computational methods in aeronautics (3 hours - 4 ECTS); Agricultur machinery
and equipment 1; Automation systems programming; Basics of solar systems; Combustion B; Flight mechanic;
Fundamentals of heat and mass transfer; Fundamentals of projectiles propulsion; Fundamentals of technical innovation;
Industrial compressors; Introduction to engineering simulations; Mechanical design of process equipment; Production
and operations management 1; Production technology and metrology; Ship buoyancy and stability 1; Steam boilers
basics; Theory of traction; Tribology; Vehicle dynamics; WEB projecting in mechanical engineering.

List of elective courses at the position 5.5 — 18 courses, 5 teaching hours per week each (6 ECTS)

Applied thermodynamics; Biomechanics of locomotor system (3 hours - 4ECTS) + Fundamentals of clinical
engineering(2 hours - 2 ECTS); CAD/CAM Systems; Flight mechanics of the projectile; Fundamentals of risk
engineering and fire safety(3 hours - 4 ECTS) + Processes and equipment in environmental engineering(2 hours - 2
ECTS); Fundamentals of steel structures; Industrial engineering - design and practice; Industrial ergonomics;
Information integration of business functions; Internal combustion engines; Introduction to pumps and fans; Machines
and equipment for food processing and production; Renewable energy sources - biomass; Ship structures 1; Theory of
elasticity; Vehicle safety; Welding processes B; Windturbines.

List of elective courses at the position 6.3 — 20 courses, 5 teaching hours per week each (6 ECTS)

Agricultur machinery and equipment 2; Aircraft propulsion and systems; Basic of refrigeration; Business production
information systems; Classical armament design; Electronics; Electronics and biomedical measurements; Elements of
construction and mining machines; Fuel, lubricants and industrial water; Fundamentals of heat transfer; Fundamentals
of rail vehicles; Fundamentals of turbomachinery; Hybrid electric propulsion systems; Machine tools; Mechanism
design; Pipeline and fittings; Repair welding and surfacing; Shipbuilding technology; Software engineering; Vehicle
performances.

List of elective courses at the position 6.4 — 22 courses, 5 teaching hours per week each (6 ECTS)

Aircraft structural design; Basics of fluid flow measurement techniques; Biophysics(3 hours - 4 ECTS) + Medical
engineering (2 hours - 2 ECTS); Combustion and sustainable development B; Database design; Digital systems; Drying
and hygrothermal processes; FEM analysis; Heating technique fundamentals; Hydraulics and pneumatics; Life cycle of
railway vehicles; Machine design; Machine Elements 3; Maintenance management; Material handlig equipment; Missile
weapons design; Operation and engine diagnostics; Ship equipment; Ship systems; Theory of mechanical vibrations;
Tools and fixtures; Vehicle design 1.

“B.Sc. work” at the position 6.5

B.Sc. work is an elective course that the student chooses from the list of compulsory or elective courses that he/she
has passed during his/her studies or that he/she is currently taking. The course must be a course in the field of
mechanical engineering. Classes in this course are carried out through the instructions for creating a project or a
seminar paper, and taking the exam is performed exclusively through the defence of a printed final paper (a project or
a seminar paper). The exam in the “B.Sc. work” (the defence of the paper) cannot be taken until all other exams have
been passed.

European
* Accreditation
of Engineering

Programmes

g | EUR-ACE®
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University of Belgrade
Faculty of Mechanical Engineering

15t level of studies
B.Sc. (undergraduate) Academic Studies — Information Technologies in
Mechanical Engineering

180 ECTS
Hours 1t year 2" year 3" year
weekly | {stgemester | 2" semester 39 semester | 4" semester 5t semester 6" semester
1
3.1
2 Fundamentals of 4.1 5.1 6.1
3 algorithms Introduction to Object-oriented Database systems
5ECTS operating systems paradigm
4 1.1 2.1 6 ECTS 5ECTS SECTS
Programming Data structures
5 10 ECTS 10 ECTS 32
6 Discrete
7 mathematics 5.2 6.2
5 ECTS . 4.2 ) Elective course 4 | Elective course 5
8 Numerical analysis 5 ECTS 5ECTS
9 6 ECTS
10 3.3 5.3
1.2 29 Elective course 3 Fundaméntals of 6.3
1 Algebra and . 5ECTS f Fundamentals of
linear algebra Calculus 4.3 thermodynamics control engineerin
12 8 EC?’S 8 ECTS Basics of and heat transfer 5 EC?TS 9
13 mechanics 3 5 ECTS
1 34 6 ECTS
mechanics 2 5.4 6.4
15 1.3 23 5 ECTS Fundamentals of Manufacturing
L Basics of flui hani hnol
16 Elective course 1 . uid mechanics technology
4 ECTS mechanics 1 4.4 5ECTS 5ECTS
17 3ECTS Machine elements
18 14 24 35 computer modelling
19 Basics of Intro into the Basics of mechanic 6 ECTS 95 65
computing systems |electrical engineering of materials Elective course of | Elective course of
20 4 ECTS fundamentals 4 ECTS 5ECTS section 6 section 7
5 ECTS 5 ECTS
21 15 25
. Software application
22 EzngIICS_PS1 in elementary physics 36 45 5.6
23 3 ECTS T Praxi . 6.6
Mechanical raxis Elective course of
. 6 ECTS . B.Sc. work
24 16 26 materials section 8 5ECTS
Elective course 2 Engineering 5ECTS 5 ECTS
25 2 ECTS economics 2 ECTS

Starting from October 1%, 2019, a new nationally accredited study programme of Bachelor Academic Studies —
Information Technologies in Mechanical Engineering has been implemented. The Diploma certificate of this study
programme will contain the professional title of a Bachelor of Science (B.Sc. from the Latin Baccalaureus Scientiae),
and in the Diploma Supplement Information Technology. A Diploma Supplement will contain a list of courses the
student has attended and passed exams in. Abbreviations: B.Sc.ME or BSc ME.

All the courses last for one semester. B.Sc. work is an elective course that the student chooses from the list of
compulsory or elective courses that he/she has passed during his/her studies or that he/she is currently taking. The
course must be a course in the field of mechanical engineering or computer sciences. Classes in this course are carried
out through the instructions for creating a project or a seminar paper, and taking the exam is performed exclusively
through the defence of a printed final paper (a project or a seminar paper). The exam in the “B.Sc. work” (the defence
of the paper) cannot be taken until all other exams have been passed. For reference, the courses are coded according
to their position:

1. the first digit is the number of the semester (vertical column);
2. the second digit is the ordinal number of the course in the semester (horizontal).
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The maximum number of students enrolled in the study programme of Bachelor Academic Studies — Information
Technologies in Mechanical Engineering is 60, and classes are delivered in groups of up to 60 students for lectures,
60 for auditory practice and 20 for laboratory practice. Attendance of lectures is obligatory for students, as well as
the lecturer’'s record-keeping on it. It is mandatory to demonstrate/test knowledge in classes in order to earn points
through the completion of pre-exam obligations. In such a way, parts of the exam are taken during the semester, and
only the remaining points are earned in the final exam.

Students must take the final exam even if they do not wish to receive the remaining points in it. The Rulebook on
Teaching at the Bachelor Academic Studies sets out in more detail the forms of teaching, informing students about the
way of organizing all forms of teaching, the rules of studying, knowledge checks and assessment, as well as the other
issues related to teaching.

Elective courses

At the beginning of each year, the student chooses the elective courses for that year of study that he or she wants to
attend and pass. There is a separate list of courses for each semester, as well as for each course position in the
semester. With this respect, the following conditions must be taken into account: a student can choose only one of the
elective courses that are included in the list for the given position. When choosing a course, the student needs to check
the attendance requirements for each individual course. Classes in an elective course will be held only if a minimum of
5 students enroll in the course. Students who have a higher average grade have the priority when choosing a particular
course.

Lists of elective courses in the school year 2024/2025.

List of elective courses at the position 1.3 — 2 courses, each with 3 classes per week (4 ECTS)

Engineering communication fundamentals; Internet of things.

List of elective courses at the position 1.6 — 2 courses, each with 2 classes per week (2 ECTS)

Engineering ethics and innovation; English 2.

List of elective courses at the position 3.3 — 2 courses, each with 4 classes per week (5 ECTS)

Fundamentals of computer graphics; Theory of elasticity.

List of elective courses at the position 5.2 — 3 courses, each with 4 classes per week (5 ECTS)

Computer modelling of physical processes; Databases design; Statistics - R.

List of elective courses at the position 5.5 — 4 courses, each with 4 classes per week (5 ECTS)

Computational fluid dynamics; Numerical simulation of powertrain systems; Operations research; WEB projecting in
mechanical engineering.

List of elective courses at the position 5.6 — 3 courses, each with 4 classes per week (5 ECTS)

Fundamentals of IC engine mechatronics; Introduction to finite element method; Software engineering.

List of elective courses at the position 6.2 — 3 courses, each with 4 classes per week (5 ECTS)

Basics of risk theory; Computer-based measurements; Object-oriented programming.

List of elective courses at the position 6.5 — 2 courses, each with 4 classes per week (5 ECTS)

Basics of deformation measurements and stress analysis; Robotics welding.
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University of Belgrade
Faculty of Mechanical Engineering

2" level of studies
M.Sc. (graduate) Academic Studies — Mechanical Engineering
ECTS 120

The study programme of Master (Graduate) academic studies is performed through 21 elective modules
(specializations) within the same curriculum framework schematically presented below.

Hours 1st year 2" year
weekly 18 semester 2" semester 3" semester 4™ semester

1
> 115 215 315 _A4r
3 COURSE OF COURSE OF COURSE OF Skill praxis M

ELECTIVE ELECTIVE ELECTIVE
4 MODULE MODULE MODULE el
5 Foreign language
6
7 1.25 225 3.2.5
8 COURSE OF COURSE OF COURSE OF

ELECTIVE ELECTIVE ELECTIVE
9 MODULE MODULE MODULE 4311
10 ~

Course of
1; 135 235 3.3.5 ML
13 Mechanics M COURSE OF COURSE OF
or ELECTIVE ELECTIVE
1‘5‘ Fluid mechanics M MODULE MODULE
16
17 1.4.5
18 Mechatronics 245 345
or Elective course Elective course

19 Thermodynamics M
20 4411
21 M.Sc. thesis
Zi 1.5.5 255 355
a Elective course Elective course Elective course
25

Legend: white boxes — obligatory courses, coloured boxes — elective courses; numeric code below the course title in
this table consists of three digits: the first digit is the number of the semester, the second is the position of the course,
and the third one is the number of weekly hours; the duration of each course is one semester with 5 hours per week,
and each equals ECTS 6 (ECTS — European Credit Transfer System).

Skill praxis M lasts for 90 hours and it is worth 4 ECTS; Non-compulsory course in Foreign language for specific
purposes — 30 hours, is worth ECTS 2;

e Master’s thesis (M.Sc. thesis) is the final work at Master academic studies, which is carried out through the course
of Master’s thesis and Master’s thesis.

e Master’s thesis is written either in the compulsory courses or in the elective courses that students passed during
Master academic studies.

e  Within the course of Master’s thesis (13 ECTS), the student conducts a study research work in the function of the
Master’s thesis.

e Master’s thesis (13 ECTS) is student’s independent work produced in written form, carried out with the help of
instructions and consultations with the supervisor.

e Master's thesis must contain at least two of the following areas: the material on the studied and analysed topic,
own numerical calculations, own experimental work and/or own design.

For accreditation requirements: M.Sc. electiveness 35% = 7 courses (coloured boxes).

All the explanations stated in the part regarding Bachelor Academic Studies — Mechanical Engineering apply here as
well (block-classes and the average grade). The main differences include the following:
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e At Master Academic Studies, the student must select an elective module when enrolling. The minimum
number of students for the elective module is 5 (at the moment of enrolment, while there is no minimum in the
39 semester), and the maximum is defined by the Call for enrolment.

e The maximum number of students that can be enrolled in Master Academic Studies is 416, and classes are
conducted in groups of a maximum of 32 students for lectures, 16 for general exercises and 8 students for
laboratory exercises.

o The student should complete and pass “Skill praxis M” before applying for taking the exam in the Course of
Master’s thesis and for Master’s (M.Sc.) thesis.

o The criterion of at least 5 registered students is applied to elective courses in all semesters of Master studies
in order for classes to be held.

The enrolment procedure is regulated by the Rulebook on Master Academic Studies. Students who completed
Bachelor vocational studies do not have the right of direct enrolment in Master academic studies, instead, it is necessary
for them to first complete Bachelor academic studies.

Learning outcomes of the study programme
Master of Science in Mechanical Engineering (M.Sc.)

University of Belgrade, Faculty of Mechanical Engineering (UB-FME) systematically and effectively plans, carries out,
supervises, evaluates and upgrades the quality of its study programme in mechanical engineering at the Master of
Science (M.Sc.) level.

The M.Sc. (graduate) study programme in mechanical engineering lasts for two years of study with 120 ECTS and fully
complies with the basic tasks and objectives in mechanical engineering. Admission requirement is a B.Sc. degree in
engineering. The study programme is structured into 21 study specializations with common basics.

Following the EUR-ACE framework standards and guidelines for engineering programmes?, the objectives and learning
outcomes of M.Sc. studies in mechanical engineering are as follows:
1. Knowledge and Understanding
a. Extensive advanced knowledge in mathematics, science and engineering enabling to understand the
complex phenomena peculiar to mechanical engineering with interdisciplinary expansion. Masters will
have the ability to demonstrate in-depth knowledge and understanding of engineering sciences, such
as:

i. Advanced mathematics, ordinary differential equations, advanced numerical methods,
programming, computational tools and software engineering;
ii. Advanced mechanics, solid and fluid, as well as thermodynamics and heat transfer;
iii. Mechatronics and automatic control engineering, electronics and measurements;
iv. Advanced machine elements with design procedures of components and systems;
v. Computer aided design and manufacturing, project management;
vi. Details of operation and design of components, machines, systems and/or processes in the
area of study specialization;
b. Critical awareness of the latest findings in their discipline;
c. Ability to work in a subject specific field of a company and be a specialist in the field.
2. Engineering Analysis
a. Ability to scientifically analyse and solve unusual and/or incompletely defined engineering problems;
b. Ability to abstract and formulate new complex problems in their discipline;
c. Ability to apply innovative and develop new methods for problem solving;
d. Capacity for analysis and synthesis.
3. Engineering Design
a. Ability to develop concepts and solutions for fundamentally oriented and partially unusual problems
considering other disciplines;
b. Use of creativity to develop new and inventive products, processes and methods;
c. Ability to work with complex, technologically impure or incomplete information.
4. Investigations and Assessment
a. Capability to find and procure necessary information;
b. Ability to design and conduct analytical and experimental investigation;
c. Ability to critically assess data and draw conclusions;
d. Ability to investigate and assess the application of new and emerging technologies in their discipline.
5. Engineering Practice
a. Ability to combine theory and practice in solving engineering problems, as well as to apply knowledge
in practice;
b. Ability to classify and systematically combine knowledge of different fields and handle complexity;
c. Ability to familiarize themselves speedily, methodically and systematically with the new and unknown;

Zhttps://www.enaee.eu/eur-ace-system/standards-and-guidelines/#standards-and-guidelines-for-accreditation-of-
engineering-programmes
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d. Ability to assess applicable methods and their limits;

e. Ability to reflect on non-technical effects of engineering activities systematically and to integrate them
into their actions in a responsible manner;

f.  Understanding the health, safety and legal issues and the impact of engineering solutions on the
society and the environment, commitment to professional ethics, and acting responsibly and in line
with norms of engineering practice;

g. The broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context; awareness of the non-technical effects of engineering
activities.

6. Transferable Skills

a. Ability to function as an individual and as a member of multidisciplinary teams;

b. Ability to work independently;

c. Ability to function as a leader of a multidisciplinary team;

d. Ability to communicate effectively (orally — students apply the correct technical style and format
appropriate for the audience, as well as in the written form — students use appropriate graphical
standards in written and oral communication) with the engineering community and society, including
general audience;

e. Discussing ethical issues in research work with their peers in an informed and reasoned fashion;
f. Knowledge of project management and business practices;
g. Ability to use and evaluate tools for analysing a company in its environment;
h. Capability for decision making at mainly operational and tactical levels;
i. A recognition of the need for and an ability to engage in life-long learning;
j-  Ability to work and communicate in the national and international context;
k. Continuing studies within this field towards an advanced degree, i.e. at the Ph.D. level, having
developed the necessary personal autonomy and knowledge to do so.
1 2. 3
LISTS OF MODULES 115 | 215 ] o156 | 4
1.2.5 225 3.25
WITH OBLIGATORY AND ELECTIVE-COURSES 43
1.3.5 235 3.35
145 245 3.4.5
4.4
1.5.5 255 3.5.5
Biomedical Engineering Naval Architecture
1.1.5 Spectroscopy methods and techniques 1.1.5 Ship resistance
1.25 Biomedical instrumentation and equipment 1.25 Ship strength 1
1.3.5 - Mechanics M [FSE5 - Mechanics M
- Fluid mechanics M - Fluid mechanics M
145 - Mechatronics 145 - Mechatronics
- Thermodynamics M - Thermodynamics M
15.5 - Fractal mechanics 1.5.5 - Ship structures 1M
- Probability and statistics - Internal combustion engines fundamentals
- Electric machinery - Probability and statistics
2.1.5 Clinical engineering 2.1.5 Ship propulsion
223 Biomechanics of tissue and organs 225 Ship buoyancy and stability 2
222 Introduction to nanotechnology
2.35 Signal processing 2.3.5 Ship structures 2
245 - Mechanics of robots 245 - Ship equipment M (2 ECTS) +
- Mechatronics systems Ship systems M (4 ECTS)
- Sensors and computer based measurements - Theory of mechanical vibrations
- Electronics - Mechanical engineering measurements and sensors
255 - Biomaterials in medicine and dentistry 255 - Ship strength 2
- New generation of machine tools and robots - Quality assurance and quality control of welded joints
- Mechanics of composite materials - Mechanics of composite materials
- Embedded systems and loT in mechanical engineering - Industrial automation
3.1.5 Nanotechnology 3.1.5 Ship design
3.2.5 Early diagnostics 3.2.5  Seakeeping
3.35 Nanomedical engineering 3.3.3 Marine engines
3.3.2 Application of methods and techniques of industrial
engineering in shipbuilding
3.4.5 - Information technologies in medicine 3.4.5 - Ship manoeuvring
- Finite element method in structural analysis - Computational fluid dynamics (CFD)
- Computational fluid dynamics (CFD) - Machine tools M
- Techno-economic analysis and project management
3.55 - Microfluidics and nanofluidics 3.5.5 - Software application in ship design
- Multiphase flow - Composite plates and beams
- Man - machine system design (4 ECTS) + - Pumps and fans
Improving the quality of business processes -
Lean 6 Sigma (2 ECTS)
4.1 Skill praxis M - BMI 4.1 Skill praxis M - BRO
4.3 Course of M.Sc. thesis 4.3 Course of M.Sc. thesis
4.4 M.Sc. thesis 4.4 M.Sc. thesis
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Aerospace Engineering

Design in Mechanical Engineering

115 Applied aerodynamics

1.1.5 Structure modelling with calculation

1.2.5 Computational aerodynamics

1.2.5 Innovative design of technical systems

1.3.5 - Mechanics M
- Fluid mechanics M

1.3.5 - Mechanics M
- Fluid mechanics M

1.4.5 - Mechatronics
- Thermodynamics M

1.4.5 - Mechatronics
- Thermodynamics M

1.5.5 - Probability and statistics
- Heat and mass transfer
- Rocket motors
- Helicopters

1.5.5 - Electric machinery
- Construction, mining and conveying machinery
elements
- Practicum in engineering design basics

215 Structural analysis

21.3 Ergonomic design
212 Bionics in design

225 Flight dynamics

225 Machine design and construction M

2.35 Composite structures

2.35 Decision-making methods

245 - High speed aerodynamics
- Wind turbines 2
- Theory of mechanical vibrations
- Mechanical engineering measurements and sensors

245 - Additive manufacturing technologies
- Electronics
- Sensors and computer based measurements
- Theory of mechanical vibrations

255 - Avionics
- Gas dynamics
- Mechanics of composite materials
- Aircraft performance

255 - Design of construction and mining machines
Subsystems
- Mechanics of composite materials
- High speed machine design

3.15 Aircraft control and systems

3.1.5  Software tools in design in mechanical engineering

3.25 Aircraft propulsion

3.25 Optimization methods

8845 Aircraft design

3.35 Eco design

3.4.5 - Aircraft maintenance
- Technical regulations and standards
- Techno-economic analysis and project management
- Project management & air regulation

3.45 - Computer graphics and virtual reality
- Technical regulations and standards
- Assembly technology
- Hybrid technical systems

3.5.5 - Aeroelasticity
- Missile navigation, guidance and control algorithms
- Computer simulations of thermalhydraulic
processes and CFD
- Aircraft armement systems

3.55 - Intelligent buildings
- Micro manufacturing and characterization
- Tribological systems

4.1 Skill praxis M - VAZ

4.1 Skill praxis M - DUM

4.3 Course of M.Sc. thesis

4.3 Course of M.Sc. thesis

4.4 M.Sc. thesis

4.4 M.Sc. thesis

Railway Mechanical Engineering

Welding and Welded Structures

1.1.5 Rail vehicles 1

1.1.3 Engineering materials 3
1.1.2 Fuel, lubricants and industrial water 2

2.5 Theory of traction

1.2.5 Design of welded structures

1.35 - Mechanics M

1.3.5 - Mechanics M
- Fluid mechanics M - Fluid mechanics M
1.4.5 - Mechatronics 1.4.5 - Mechatronics
- Thermodynamics M - Thermodynamics M
1.5.5 - Electric machinery 1.5.5 - Welding processes M

- Internal combustion engines fundamentals
- Welding processes M
- Pumps and fans

- Heat and mass transfer
- Transport of fluid through pipes

2.1.5 Locomotive 1

2.1.5  Welding metallurgy

2.2.5 Rail vehicles 2

2.2.5 Machine design and construction M

2.35 Brakes of rail vehicles

2.3.5 Fracture mechanics and structural integrity

245 - Service properties of welded joints
- Theory of mechanical vibrations
- Risk management in terotechnology
- Mechanical engineering measurements and sensors

245 - Service properties of welded joints
- Theory of mechanical vibrations
- Processes and equipment for water treatment

255 - Quality assurance and quality control of welded joints
- Mechanics of composite materials
- High speed machine design

255 - Quality assurance and quality control of welded joints
- Gas dynamics
- Two-phase flows with phase transition

3.1.5 Locomotive 2

3.15 Design, construction and operation of processing
systems

3.25 Railway vehicles maintenance

3.2.5  Optimization and reliability of constructions

8845 Fundamentals of rail vehicle dynamics

3.3.5  Welding technology

3.4.5 - Urban and special rail vehicles
- Technical regulations and standards
- Techno-economic analysis and project management

3.45 - Technical regulations and standards
- Techno-economic analysis and project management
- Combustible, technical and medical gases

3.5.5 - Appraisal of projects in IT field
- Pumps and fans
- Tribological systems
- Forensic engineering

3.55 - Tribological systems
- Combustion appliances
- Microfluidics and nanofluidics

4.1 Skill praxis M - ZEM 41 Skill praxis M - ZZK
4.3 Course of M.Sc. thesis 4.3 Course of M.Sc. thesis
4.4 M.Sc. thesis 4.4 M.Sc. thesis
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Engineering Graphics and Mechatronics

Industrial Engineering

1.1.5 Constructive processing of curves and surfaces 1.1.5 Operations research
1.2.5 Constructive geometry and graphics 1.2.5 Engineering statistics
1.3.5 - Mechanics M 1.3.5 - Mechanics M
- Fluid mechanics M - Fluid mechanics M
1.4.5 - Mechatronics 1.4.5 - Mechatronics
- Thermodynamics M - Thermodynamics M
1.5.5 - Practicum in engineering design basics 1.5.5 - Probability and statistics
- Management information systems - Management information systems
- Construction, mining and conveying machinery - Computer networks
elements
- Electric machinery
215 Engineering condition monitoring 2.1.5 Industrial logistic
225 Fundaments of mechanism analysis and synthesis 225 Ergonomic designing
2.3.5 Applied mechatronics 2.3.5 Database systems
245 - Additive manufacturing technologies 24.5 - Sensors and computer based measurements
- Distributed systems in mechanical engineering - Risk management in terotechnology
- Mechatronics systems - Mechanical engineering measurements and sensors
255 - High speed machine design 255 - Industrial automation
- Design of logistic and warehouse systems - Computer simulation in manufacturing automation
- Embedded systems and |oT in mechanical engineering - Design of logistic and warehouse systems
3.1.5 Engineering graphics and simulations 3.1.5 Production and operations management 2
3.25 Application of virtual and augmented reality in 3.25 Organization design
mechanical engineering
3.3.,5  The aesthetics of 3d modelling 3.3.5 Industrial management
3.4.5 - Food processing machines 3.45 - Economic analysis in process engineering (2 ECTS) +
- Technical regulations and standards Maintenance in process industry (4 ECTS)
- Techno-economic analysis and project management - Renewable energy resources - small hydropower plants
- Assembly technology - Techno-economic analysis and project management
3.55 - Appraisal of projects in IT field 3.55 - Microfluidics and nanofluidics
- Man - machine system design (4 ECTS) + - Computer control and monitoring in manufacturing
Improving the quality of business processes - automation
Lean 6 Sigma (2 ECTS) - Man - machine system design (4 ECTS) +
- Technical legislation (2 ECTS) + Improving the quality of business processes -
Draying and drayers (4 ECTS) Lean 6 Sigma (2 ECTS)
- Plant design for food production and processing
4.1 Skill praxis M - IGM 4.1 Skill praxis M - IIE
4.3 Course of M.Sc. thesis 4.3 Course of M.Sc. thesis
4.4 M.Sc. thesis 4.4 M.Sc. thesis

Mechanics

Mechanical Engineering & Information Technology

1.1.5  Analytical mechanics 1.1.5 C/C++
1.2.5 Continuum mechanics 1.2.5 Object oriented paradigm
1.3.5 - Mechanics M 1.3.5 - Mechanics M

- Fluid mechanics M - Fluid mechanics M
1.4.5 - Mechatronics 1.4.5 - Mechatronics

- Thermodynamics M - Thermodynamics M
1.5.5 - Probability and statistics 1.5.5 - Probability and statistics

- Pumps and fans - Management information systems

- Transport of fluid through pipes - Computer networks
2.1.5  Theory of elasticity 21.5 Algorithms and data structures
2.2.5 Fluid mechanics 1 2.2.5 Programmable control systems
2.3.5  Computational fluid mechanics 2.3.5 Data exquisite in mechanical engineering
245 - Sensors and computer based measurements 245 - Distributed systems in mechanical engineering

- Theory of mechanical vibrations - Combustion M

- Mechanical engineering measurements and sensors - Risk management in terotechnology
255 - Gas dynamics 255 - Avionics

- Industrial automation - Vehicles and environment

- Mechanics of composite materials - Mechanics of composite materials

- Embedded systems and loT in mechanical engineering

3.1.5 Mechatronic robotics 3.1.5 Engineering software design
3.25 Multiphase flow M 3.2.5 Optimization methods
3.3.5  Theory of finite element method 3.3.5 Numerical methods in continuum mechanics
345 - Intelligent control systems 3.4.5 - Information technologies in medicine

- Techno-economic analysis and project management - Computer graphics and virtual reality

- Hybrid technical systems - Project management & air regulation

- Hybrid technical systems
3.55 - Computer simulations of thermalhydraulic 3.5.5 - Aeroelasticity
processes and CFD - Appraisal of projects in IT field
- Computer control and monitoring in manufacturing - Computer simulations of thermalhydraulic
automation processes and CFD

- Microfluidics and nanofluidics
4.1 Skill praxis M - MEH 41 Skill praxis M - MIT
4.3 Course of M.Sc. thesis 4.3 Course of M.Sc. thesis
4.4 M.Sc. thesis 4.4 M.Sc. thesis
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Motor Vehicles

Internal Combustion Engines

1.1.5 Vehicle design 1.1.5 Engine working processes
1.2.5 System effectiveness 1.2.5 Mixture formation and combustion in IC engines
1.3.5 - Mechanics M 1.8 - Mechanics M
- Fluid mechanics M - Fluid mechanics M
1.4.5 - Mechatronics 1.4.5 - Mechatronics
- Thermodynamics M - Thermodynamics M
1.5.5 - Probability and statistics 1.5.5 - Probability and statistics
- Electric machinery - Electric machinery
- Maintenance of machinery and equipment - Practicum in engineering design basics
- Heat and mass transfer
215 Vehicle propulsion and suspension systems 21.5 IC engine design 1
225 Automotive friction systems 2.2.5 Internal combustion engine mechatronics
2.35 Vehicle mechatronics 2.3.5 Supercharging of IC engines
245 - Systems engineering 245 - Electronics
- Electronics - Combustion M
- Theory of mechanical vibrations - Sensors and computer based measurements
- Turbomachinery
255 - Computer simulation in manufacturing automation 255 - Gas dynamics
- Vehicles and environment - Industrial automation
- Industrial automation - Heat transfer
- CFD modelling of turbo-machinery
3.15 Vehicle body structure 3.1.5 IC engine design 2
3.25 Vehicle testing 3.25 IC engine testing
BISES Vehicle maintenance 3.3.2 Engine design project
3.3.3 Ecology of mobile power sources
3.4.5 - Intelligent vehicle systems 3.4.5 - Ecology of combustion
- Fundamentals of mining and construction machines - Selected topics in IC engines 1
dynamics - Computational fluid dynamics (CFD)
- Tribology - Tribology
3.55 - Pumps and fans 3.5.5 - Selected topics in IC engines 2
- Solar energy - Heat exchangers
- Forensic engineering - Tribological systems
- Turbocompressors
41 Skill praxis M - MOV 41 Skill praxis M - MOT
4.3 Course of M.Sc. thesis 4.3 Course of M.Sc. thesis
4.4 M.Sc. thesis 4.4 M.Sc. thesis

| Agricultural and Food Engineering

Production Engineering

1.1.5 Tractors and self-propelled agricultural machines 1.1.5 Manufacturing automation
1.2.5 Refrigeration in food technologies 1.2.5 Industrial robots
1.3.5 - Mechanics M 1.3.5 - Mechanics M
- Fluid mechanics M - Fluid mechanics M
145 - Mechatronics 1.45 - Mechatronics
- Thermodynamics M - Thermodynamics M
155 - Microclimate management in agricultural and industrial 1.5.5 - Sheet-metal processing tools
facilities - Probability and statistics
- Construction, mining and conveying machinery elements - Electric machinery
- Management information systems - Coordinate measuring machines
- Internal combustion engines fundamentals
215 Design of agricultural machines and equipment 215 Manufacturing systems design
225 Design of mechanisms and manipulators in the food 225 Computer integrated manufacturing systems and
industry technology
2.35 Drying process techniques and technologies 235 Production information systems
245 - Additive manufacturing technologies 24.5 - Additive manufacturing technologies
- Electronics - Electronics
- Systems engineering - Mechatronics systems
- Theory of mechanical vibrations - Theory of mechanical vibrations
255 - Biofuels in combustion processes 255 - Computer simulation in manufacturing automation
- Vehicles and environment - New generation of machine tools and robots
- High speed machine design - Mechanics of composite materials
- Design of logistic and warehouse systems - Design of logistic and warehouse systems
3.1.5 Software tools in design in mechanical engineering 3.1.5 New technologies
3.25 Geoinformation and remote control of biotechnic systems | 3.2.5 Quality management
3.3.5 Design of plants and process and energy systems 3.3.5 Intelligent manufacturing systems
3.4.5 - Food processing machines 3.45 - Machine tools M
- Technical regulations and standards - Technical regulations and standards
- Techno-economic analysis and project management - Techno-economic analysis and project management
- Hybrid technical systems - Assembly technology
355 - Computer simulations of thermalhydraulic 355 - Computer control and monitoring in manufacturing
processes and CFD automation
- Plant design for food production and processing - Micro manufacturing and characterization
- Solar energy - Pumps and fans
- Tribological systems
4.1 Skill praxis M - PPM 4.1 Skill praxis M - PRO
4.3 Course of M.Sc. thesis 4.3 Course of M.Sc. thesis
4.4 M.Sc. thesis 4.4 M.Sc. thesis
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Process Engineering and Environment Protection
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Control Engineering

1.1.5 Transport phenomena in process industry 1.1.5 Computer control
1.2.5 Mechanical and hydromechanical operations an 1.2.5 Automatic control
equipment
1.3.5 - Mechanics M 1.3.5 - Mechanics M
- Fluid mechanics M - Fluid mechanics M
1.4.5 - Mechatronics 1.4.5 - Mechatronics
- Thermodynamics M - Thermodynamics M
155 - Probability and statistics 1.5.5 - Electric machinery
- Measurements and control in process industry - Pumps and fans
- Transport of fluid through pipes - Central heating systems
- Computer networks
2.1.5 Heat transfer operations and equipment 21.5 Dynamic systems modelling, identification and simulation
2.25 Biotechnology 225 Nonlinear systems 1
235 Chemical and biochemical operations and reactors 235 Synthesis of linear systems
245 - Electronics 245 - Mechanics of robots
- Furnaces and boilers in industry - Electronics
- Processes and equipment for water treatment - Theory of mechanical vibrations
- Turbomachinery - Mechanical engineering measurements and sensors
255 - Two-phase flows with phase transition 255 - Industrial automation
- Gas dynamics - Computer simulation in manufacturing automation
- Principles of environmental and work space - New generation of machine tools and robots
protection (2 ECTS) + - Thermal turbomachinery
Energy in process engineering (4 ECTS)
3.1.5 Design, construction and operation of processing 3.1.5 Fuzzy control systems
systems
3.2.5 Mass transfer and equipment 3.2.5 Industrial process control
3.3.2 Air pollution control 3.35 Nonlinear systems 2
3.3.3 Waste and wastewater management
3.4.5 - Combustible, technical and medical gases 3.45 - Intelligent control systems
- Economic analysis in process engineering (2 ECTS) + - Techno-economic analysis and project management
Maintenance in process industry (4 ECTS) - Hybrid technical systems
- Renewable energy resources - small hydropower plants - Renewable energy resources - small hydropower plants
3.5.5 - Analysis and risk management in process industries 3.55 - Intelligent buildings
- Design of fire protection systms - Turbocompressors
- Industrial cooling facilities - Missile navigation, guidance and control algorithms
- Technical legislation (2 ECTS) + - Pumps and fans
Draying and drayers (4 ECTS)
4.1 Skill praxis M - PTH 4.1 Skill praxis M - SAU
4.3 Course of M.Sc. thesis 4.3 Course of M.Sc. thesis
4.4 M.Sc. thesis 4.4 M.Sc. thesis

Weapon Systems

Thermal Power Engineering

1.1.5 Physics of explosive processes 1.1.5  Steam turbines 1
1.2.5 Flight dynamics and aerodynamic of projectiles 1.2.5 Power steam boiler 1
1.3.5 - Mechanics M 1.3.5 - Mechanics M
- Fluid mechanics M - Fluid mechanics M
145 - Mechatronics 1.45 - Mechatronics
- Thermodynamics M - Thermodynamics M
155 - Probability and statistics 1.5.5 - Nuclear reactors
- Heat and mass transfer - Pumps and fans
- Rocket motors - Electric machinery
- Maintenance of machinery and equipment - Heat and mass transfer
21.3 Missile propulsion 2.1.5 Steam turbines 2
21.2 Fire control systems
223 Interior ballistics 225 Thermal power plants 1
222 Automatic weapons
23.2 Missile guidance and control 2.35 Gas turbines
2.3.3 Projectile design
245 - High speed aerodynamics 245 - Environmental protection in thermal power engineering
- Electronics - Mechanical engineering measurements and sensors
- Theory of mechanical vibrations - Theory of mechanical vibrations
- Sensors and computer based measurements - Pipelines
255 - Gas dynamics 255 - Power steam boilers 2
- Design of logistic and warehouse systems - Two-phase flows with phase transition
- Heat transfer - Heat transfer
- Avionics - Gas dynamics
3.1.3  Atrtillery weapons design 3.1.5 Energy planning
3.2.5 Missile design and launchers 3.2.5 Thermal power plants 2
833 Terminal ballistics 3.35 Steam generators
3.3.2 Optical devices and optoelectronics
3.4.5 - Hybrid technical systems 3.4.5 - Steam turbines 3
- Intelligent control systems - Techno-economic analysis and project management
- Technical regulations and standards - Tribology
- Tribology - Ecology of combustion
3.5.5 - Missile navigation, guidance and control algorithms 3.5.5 - Turbocompressors
- Aircraft armement systems - Computer simulations of thermalhydraulic processes and
- Aeroelasticity CFD
- Solar energy
- Tribological systems
41 Skill praxis M - SIN 4.1 Skill praxis M - TEN
4.3 Course of M.Sc. thesis 4.3 Course of M.Sc. thesis
4.4 M.Sc. thesis 4.4 M.Sc. thesis
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Material Handling, Constructions and Logistics

Thermal Science Engineering

1.1.5 Facility layout and industrial logistics 1.1.5 Steam boilers elements and equipment
1.2.5 Computer aided design in material handling practice 1.2.5 Refrigeration equipment
1.3.5 - Mechanics M 1.3.5 - Mechanics M
- Fluid mechanics M - Fluid mechanics M
1.4.5 - Mechatronics 1.4.5 - Mechatronics
- Thermodynamics M - Thermodynamics M
1.5.5 - Electric machinery 1.5.5 - Central heating systems
- Construction, mining and conveying machinery - Heat and mass transfer
elements - Pumps and fans
- Welding processes M
215 Structural and stress analysis 2.1.5 Steam boiler processing
225 Transport and logistic systems design 225 Refrigeration systems
2.35 Conveying and material handling machines 2.3.5 Air-conditioning fundamentals
245 - Mechanics of robots 24.5 - Pipelines
- Service properties of welded joints - Combustion M
- Theory of mechanical vibrations - Mechanical engineering measurements and sensors
255 - Design of construction and mining machines subsystems 255 - Heat transfer
- Computer simulation in manufacturing automation - Thermal turbomachinery
- Design of logistic and warehouse systems - Gas dynamics
- Vehicles and environment
3.1.5 Mining and construction machines 3.1.5 Thermal power plants and heat plants
3.2.5 Cranes design 3.2.5 Heat pumps
3.3.5 Eco design 3.3.5 Air conditioning systems
3.4.5 - Fundamentals of mining and construction 3.45 - Building energy certification
machines dynamics - Energy efficiency in buildings M
- Technical regulations and standards - Ecology of combustion
- Hybrid technical systems
3.5.5 - Plant design for food production and processing 3.5.5 - Solar energy
- Pumps and fans - Pumps and fans
- Tribological systems - Heat exchangers
- Forensic engineering - Intelligent buildings
4.1 Skill praxis M - TKL 4.1 Skill praxis M - TTA
4.3 Course of M.Sc. thesis 4.3 Course of M.Sc. thesis
4.4 M.Sc. thesis 4.4 M.Sc. thesis

Hydropower Engineering

1.1.5 Theory of turbomachinery

1.2.5 Pumps

1.3.5 - Mechanics M
- Fluid mechanics M

1.4.5 - Mechatronics
- Thermodynamics M

1.5.5 - Transport of fluid through pipes
- Central heating systems
- Internal combustion engines fundamentals
- Electric machinery

2.1.5 Hydraulic turbines

2.2.5 Design of pumps, fans and turbo compressors

2.35 Fans and turbo compressors

245 - Mechanical engineering measurements and sensors

- Electronics
- Wind turbines 2
- Theory of mechanical vibrations

255 - CFD modelling of turbo-machinery
- Thermal turbomachinery
- Industrial automation
- Principles of environmental and work space
protection (2 ECTS) +
Energy in process engineering (4 ECTS)

3.15 Hydropower plants and equipment

3.25 Hydraulic power transmitters

8845 Hydropower measurements

3.4.5 - Renewable energy resources - small hydropower plants

- Machine tools M
- Building energy certification
- Computational fluid dynamics (CFD)

3.5.5 - Microfluidics and nanofluidics
- Computer simulations of thermalhydraulic
processes and CFD
- Solar energy
- Intelligent buildings

4.1 Skill praxis M - HEN

4.3 Course of M.Sc. thesis

4.4 M.Sc. thesis
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Lists of elective courses in the school year 2024/2025.

1.3.5
1.4.5 245 3.4.5

1.5.5 255 3.5.5

List of elective courses at the position 1.3 — 2 courses, 5 teaching hours per week each (6 ECTS)

Fluid mechanics M; Mechanics M.

List of elective courses at the position 1.4 — 2 courses, 5 teaching hours per week each (6 ECTS)

Mechatronics; Thermodynamics M.

List of elective courses at the position 1.5 — 22 courses, 5 teaching hours per week each (6 ECTS)

Central heating systems; Computer networks; Construction, mining and conveying machinery elements; Coordinate
measuring machines; Electric machinery; Fractal mechanics; Heat and mass transfer; Helicopters; Internal combustion
engines fundamentals; Maintenance of machinery and equipment; Management information systems; Measurements
and control in process industry; Microclimate management in agricultural and industrial facilities; Nuclear reactors;
Practicum in engineering design basics; Probability and statistics; Pumps and fans; Rocket motors; Sheet-metal
processing tools; Ship structures 1M; Transport of fluid through pipes; Welding processes M.

List of elective courses at the position 2.4 — 22 courses, 5 teaching hours per week each (6 ECTS)

Additive manufacturing technologies; Combustion and sustainable development M; Combustion M; Distributed systems
in mechanical engineering; Electronics; Environmental protection in thermal power engineering; Furnaces and boilers
in industry; High speed aerodynamics; Mechanical engineering measurements and sensors; Mechanics of robots;
Mechatronics systems; Pipelines; Processes and equipment for water treatment; Risk management in terotechnology;
Selected chapters from the theory of elasticity; Sensors and computer based measurements; Service properties of
welded joints; Ship equipment M (2 hours - 2 ECTS) + Ship systems M (3 hours - 4 ECTS); Systems engineering;
Theory of mechanical vibrations; Turbomachinery; Wind turbines 2.

List of elective courses at the position 2.5 — 22 courses, 5 teaching hours per week each (6 ECTS)

Aircraft performance; Avionics; Basics of composite materials mechanics; Biofuels in combustion processes;
Biomaterials in medicine and dentistry; CFD modelling of turbo-machinery; Computer simulation in manufacturing
automation; Design of construction and mining machines subsystems; Design of logistic and warehouse systems;
Embedded systems and loT in mechanical engineering; Energy in process engineering (3 hours - 4 ECTS) + Principles
of environmental and work space protection (2 hours - 2 ECTS); Gas dynamics; Heat transfer; High speed machine
design; Industrial automation; New generation of machine tools and robots; Power steam boilers 2; Quality assurance
and quality control of welded joints; Ship strength 2; Thermal turbomachinery; Two-phase flows with phase transition;
Vehicles and environment.

List of elective courses at the position 3.4 — 26 courses, 5 teaching hours per week each (6 ECTS)

Aircraft maintenance; Assembly technology; Building energy certification; Combustible, technical and medical gases;
Computational fluid dynamics (CFD); Computer graphics and virtual reality; Ecology of combustion; Economic analysis
in process engineering (2 hours - 2 ECTS) + Maintenance in process industry (3 hours - 4 ECTS); Energy efficiency in
buildings M; Finite element method in structural analysis; Food processing machines; Fundamentals of mining and
construction machines dynamics; Hybrid technical systems; Information technologies in medicine; Intelligent control
systems; Intelligent vehicle systems; Machine tools M; Project management & air regulation; Renewable energy
resources - small hydropower plants; Selected topics in IC engines 1; Ship manoeuvring; Steam turbines 3; Technical
regulations and standards; Techno-economic analysis and project management; Tribology; Urban and special rail
vehicles.

List of elective courses at the position 3.5 — 25 courses, 5 teaching hours per week each (6 ECTS)

Aeroelasticity; Aircraft armement systems; Analysis and risk management in process industries (2 hours - 2 ECTS) +
Design of fire protection systms (3 hours - 4 ECTS); Appraisal of projects in IT field; Combustion appliances; Composite
plates and beams; Computer control and monitoring in manufacturing automation; Computer simulations of
thermalhydraulic processes and CFD; Draying and drayers (3 hours - 4 ECTS) + Technical legislation (2 hours - 2
ECTS); Forensic engineering; Heat exchangers; Improving the quality of business processes - Lean 6 Sigma (2 hours
- 2 ECTS) + Man - machine system design (3 hours - 4 ECTS); Industrial cooling facilities; Intelligent buildings; Micro
manufacturing and characterization; Microfluidics and nanofluidics; Missile navigation, guidance and control algorithms;
Multiphase flow; Plant design for food production and processing; Pumps and fans; Selected topics in IC engines 2;
Software application in ship design; Solar energy; Tribological systems; Turbocompressors.
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University of Belgrade
Faculty of Mechanical Engineering and the Faculty of Mathematics

2" level
Master Academic Studies
Industry 4.0
120 ECTS
Hours 18t year 2" year
weekly 1t semester 2" semester 3" semester 4" semester
1
2 11 21 3.1 . 4.1
. — . Interfaces for Elective courses
3 Introduction to Designing business . A
- L interoperability in group M4
4 production systems models in industry 4.0 :
industry 4.0
5
6
7 1.2 22 3.2
Contemporary Machine learning of L 4.2
8 . . . Elective courses o
management and intelligent robotic roup R1 Internship, 2" part
190 network organizations systems group
11
12 s 2.3 33
Statistics for . .
13 Cyber physical Elective courses 4.3
automated data i
14 analysis systems group M2 M.Sc. thesis —
15 research work
16
17 1.4 2.4 3.4
18 Robotics and artificial Elective courses Elective courses
19 intelligence group M1 group M3
20
4.4
21
> M.Sc. thesis —
1.5 2.5 35 defence
23 Algorithms and data Elective courses e
Internship, 1% part
24 structures group R1
25

University of Belgrade — Faculty of Mechanical Engineering and University of Belgrade — Faculty of Mathematics jointly
conduct a multidisciplinary study programme of Master Academic Studies called Industry 4.0, whereby the lead
institution in the programme is the Faculty of Mechanical Engineering. The titte MASTER OF SCIENCE IN
MECHANICAL ENGINEERING AND INFORMATICS (M.Sc.) will be stated in the Diploma certificate of Master studies
(120 ECTS). In international terms, this title corresponds to the title of the Master of Science (M.Sc. — in Latin, Magister
Scientize). The study programme of Master Academic Studies Industry 4.0 is a multidisciplinary programme designed
to educate a new generation of engineers who possess the knowledge, skills and competences necessary for the
implementation of modern technologies brought about by the fourth industrial revolution — Industry 4.0.

Faculty of Mechanical

All courses last for one semester. X !
Engineering

For reference, the courses are coded according to their position:

1. the first digit is the number of the semester (vertical, column);

2. the second digit is the ordinal number of the course in the semester
(horizontal).

Faculty of Mathematics

Internship and Master thesis

Eligible for enrolment into the programme of Master Academic Studies - Industry 4.0 are the students who have
completed the Bachelor Academic Studies at one of the faculties from the group of technical and technological sciences,
natural sciences and mathematics or the group of information technology sciences. Students who completed Bachelor
vocational studies do not have the right of direct enrolment in Master academic studies; instead, it is necessary for them
to first complete Bachelor academic studies.

The maximum number of students for enrolling in Master Academic studies is 35, and teaching is organized in groups
of maximum 25 students for lectures, 15 for general exercises and up to 10 students for laboratory work.
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“Master thesis” is written either in the compulsory course or in the elective course that students passed during Master
academic studies — Industry 4.0. The Master thesis must contain at least two of the following fields: material on the topic
studied and analysed, self-performed numerical calculation, self-done laboratory work, and/or self-performed
mechanical design. Thesis defence cannot be conducted until all the exams have been passed. The curriculum
stipulates that the Master thesis should be the result of practical research and closely related to internship; it is written
under the joint supervision of the Master thesis supervisor and the mentor assigned by the company.

Two student internships provide an additional value to the programme. The first part of internship (Internship, part 1) is
conducted throughout the entire semester, one day a week, for a total of 15 days, while the second part of the internship
(Internship, Part 2) is conducted in the fourth semester with a total duration of 40 working days.

Elective courses

At the beginning of a school year, a student has to choose elective courses for that particular year of studies that
he/she wants to attend and pass exams in. For each semester, as well as for each position of a course in a certain
semester, there is a separate list of courses. With this respect, the following conditions must be taken into account: a
student can choose only one of the elective courses that are included in the list for the given position. When choosing
a course, the student needs to check the attendance requirements for each individual course. Classes in an elective
course will be held only if a minimum of 5 students enroll in the course. Students who have a higher average grade
have the priority when choosing a particular course.

Lists of elective courses in the school year 2024/2025.

List of elective courses at the position 2.4 — 3 courses, 6 teaching hours per week each (6 ECTS)

Digital measuring systems; Distributed systems in mechanical engineering; Supply chain management.

List of elective courses at the position 2.5 — 2 courses, 6 teaching hours per week each (6 ECTS)

Data mining; Introduction to bioinformatics.

List of elective courses at the position 3.2 — 2 courses, 6 teaching hours per week each (6 ECTS)

Computational intelligence; Machine learning.

List of elective courses at the position 3.3 — 3 courses, 6 teaching hours per week each (6 ECTS)

Industrial internet of things and cyber security; Quality and risk management in industry 4.0; Virtual reality.

List of elective courses at the position 3.4 — 2 courses, 6 teaching hours per week each (6 ECTS)

Data exquisite; Scheduling of manufacturing systems and processes.

List of elective courses at the position 4.1 — 2 courses, 6 teaching hours per week each (6 ECTS)

Business intelligence and business analytics; Flexible and reconfigurable manufacturing systems.

\/

MAWNHCKOI ®AKYIITETA

After completing their studies, Bachelor mechanical engineers and Master mechanical engineers become part of the large family of alumni
gathered and organised by the Alumni Foundation of the Faculty of Mechanical Engineering in Belgrade.
The Alumni Foundation nurtures values, promotes success and advocates for the interests of its members, thus contributing to the
development of the academic and professional community in the field of mechanical engineering.
By promoting science and education and affirming the reputation of the University of Belgrade — Faculty of Mechanical Engineering,
the Foundation achieves broader social, national and humanitarian significance.
The Foundation strives to become the most significant promoter and the greatest support for excellence in education, research, innovation
and entrepreneurship in the field of mechanical engineering in the region.
You can learn more about the work and organisation of our Alumni Foundation, as well as about all its activities, at
http:/alumni.mas.bg.ac.rs/

22/32



University of Belgrade
Faculty of Mechanical Engineering

3 level of studies
Doctoral (Ph.D.) studies — Mechanical Engineering
ECTS 180

The study programme of Doctoral (Postgraduate) academic studies is performed
within the curriculum framework schematically presented below.

ECTS 1t year 2" year 3" year
1stsemester 2" semester 3" semester 4t semester 5t semester | 6" semester
Selected topics in
Advanced course mechanics or Elective
5 in mathematics | Selected topics in course
1.1.5 fluid mechanics 3.1.5
215
Numerical Elective Elective
5 methods course course
1.2.5 225 3.25
Elaboration of the
project of the idea .
OMSR and Elective of Ph.D. thesis Ph'% éges's
5 communication course ’
1.3.5 2.3.5 4.1.30
Elective Research &
ublication - IlI
5 c1o L:lrs5e Research & P
o publication - II 3.3.20
Research & 2415
10 publication - |
1.5.10

The conditions for enrolment in Doctoral studies are defined by the Rulebook on Doctoral Studies of the Faculty of
Mechanical Engineering. The maximum number of students that can be enrolled in Doctoral studies is 50.

In the table: white fields — compulsory courses, coloured fields — elective courses. The numerical code below the course
name in this table represents: the first digit — the number of the semester; the second digit — the position of the course;
the third digit — the number of ECTS points.

The study programme of Doctoral Studies — Mechanical Engineering is worth 180 ECTS points. Studies last for 3 (three)
academic years. They consist of attending and passing 3 (three) compulsory and 6 (six) elective courses from the list
of offered courses. Each course is one-semester, it is worth 5 ECTS points and comprises 50 hours of lectures with
additional consultations and knowledge tests as agreed with the course teacher. A student can take a maximum of three
courses held by one teacher.

The student must select a potential supervisor as soon as possible (form DS-1), in order to create a Financing Plan
(form DS-2) and a Student Development Plan (form DS-3, which also includes elective courses). The student and the
potential supervisor submit the signed forms DS-1, DS-2 and DS-3 no later than the end of the first semester of study
in order to complete enrolment and obtain the student’s book.

The student chooses all elective courses only in agreement with the potential supervisor. For a maximum of 2 (two)
courses (a total of 10 ECTS points), there is a possibility of choosing courses that are not included in the list of elective
courses at the Faculty, but are included in the lists of courses of other faculties within the University of Belgrade, with
the consent of the President of the Committee for Doctoral Studies. Through compulsory and elective courses, the
student acquires 45 ECTS points during the first 3 (three) semesters of study.

The remaining 30 ECTS points per semester are acquired through study and research work (work in the laboratory,
research, mandatory publication of papers, as well as teaching suitable classes at the lower levels of study at the
Faculty) in accordance with the Student Development Plan and under the guidance of a potential supervisor. Study and
research work is carried out within the course in Research and publication | — Ill, whose contents and methods of
evaluation are defined in the Book of Courses.
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The courses in Research and Publication comprise:

= Laboratory research related to the general topic of the dissertation, stated in the plan of research. Being
engaged in projects and other scientific and research activities that are within the scope of the field of
development.

= Published papers in journals or proceedings of international conferences. One paper in the M21 category is
worth 15 ECTS, M22 is worth 14 ECTS, M23 is worth 13 ECTS, M24 and M51 are worth 10 ECTS, M52 is
worth 8 ECTS, M33 is worth 6 ECTS, M34 is worth 4 ECTS. The number of points for papers with multiple
authors is divided by n-1, where n stands for the number of authors of the paper. The total number of points
acquired on these grounds in all reports can be a maximum of 40, regardless of the number of papers. The
report lists the paper with all bibliographic data, along with the assigned number of points.

= Classes held at the Bachelor and Master studies are worth one ECTS per class per week and per semester (2
classes per week during one semester are worth 2 ECTS). On these grounds, 30 ECTS can be acquired in all
reports, regardless of the number of classes held. The name of the course with its position in the curriculum
and the ID number in the Book of Courses, the number of classes held and the number of ECTS points are
listed.

During Doctoral studies, the student must achieve the following results:

- in order to enrol in the second year of studies, the student must acquire a total of 48 ECTS points;

- by the end of the second year, the student must publish, or at least have one scientific paper related to the topic of the
doctoral dissertation that has been accepted for publication, as well as defend the Project of the idea of the doctoral
dissertation;

- in order to enroll in the third year of studies, the student must pass all courses, i.e. acquire 120 ECTS points.

In order to gain right to submit a request for the preparation of the dissertation, the student must acquire 120 ECTS
points from the first two years of studies, including the defended Project of the idea of the doctoral dissertation.

In order to submit the doctoral dissertation to the supervisor for review (and subsequent defence), the candidate must
have at least one published paper as the first author in a scientific journal of the category M21a, M21, M22 or M23 that
is content-related to the topic of the doctoral dissertation.

In addition to these obligations, the PhD student is also required to engage in scientific and vocational projects that
serve to educate him/her for the economic environment (application of the OMSR course) — the PhD student must also
be a leader in the future expansion of his knowledge. The time that the doctoral student needs to spend in this kind of
work is determined in agreement with the supervisor.

Compulsory courses

1.1 Advanced course in mathematics
e Partial differential equations
e Linear algebra
1.2 Numerical methods
1.3 Organization and methods of scientific research (OMNIR) and communication
2.1 Selected topics in fluid mechanics; Selected topics in mechanics

Lists of elective courses in the school year 2024/2025.

List of elective courses at the position 1.4 — 43 courses

Advanced course in clinical engineering; Aircraft flight mechanics; Airfoils and lifting surfaces of aircraft; Analitical
mechanics; Basic principles of fracture mechanics; Boundary layer theory; Computational modeling in mechanical
engineering; Computer based measurements; Decision theory; Deformation measurements and stress analysis;
Dynamics of viscous incompressible fluid flow; Ecodesign and sustainable logistics; Energy and environment;
Epistemology of science and technique; Experimental data acquisition and processing; Explosive applications; Fuels
and selected topics in combustion; Innovation management; Load distribution 1 - analysis and synthesis; Load
distribution 2 - analysis and synthesis; Management of production; Material science and engineering; Modeling of the
drying process; Modelling of thermalhydraulic transients; Nanomechanical characterization of materials; Optimization
of thermal power plants; Oscillations of mechanical systems; Principles of modeling in process engineering; Selected
chapters of thermodynamics; Selected topics in aircraft composite structures; Selected topics in wind turbines; Ship
dynamics; Structure testing methods; Surface engineering; Synthesis of mechanisms; Tensor calculus; The integration
of aeronautical systems and avionics; Theory of elasticity; Theory of hydrodynamic stability; Thermodynamics chemical
process; Turbulent flow measurements; Vehicle dynamics - chosen chapters; Vehicle testing - special chapters.
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List of elective courses at positions 2.2 — 45 courses

Adaptive structures; Advanced heat and mass transfer; Advanced linear systems; Aerodynamics and flight mechanics
for autopilot and guidance system design; Analytical methods for engineering design; Anisotropic plates and shells;
Biofluid mechanics - advanced course; Biologically inspired optimization algorithms; CAD/CAM systems and integration
of product and manufacturing design; Composite materials mechanics; Contemporary biomedical engineering; Control
and optimization of the power transmission of the locomotives; Dynamics of a system of rigid bodies; Energy efficiency
in industry; Environmental engineering science; Finite element method; Flow phenomena in turbomachinery - design of
blade cascade and impellers; Higher course of process phenomena; Integrated technical systems - actuators; Intelligent
automation; Machine dynamics; Maintenance and quality management system; Mass, momentum and energy transport
phenomena; Metallurgy of welded joints; Modern combustion appliances; Modern tendencies in ship structure analysis;
Numerical simulation of IC engines processes - advanced approach; Numerical simulation of welding processes;
Product development in mechanical engineering; Rationalization of energy consumption in households and industry;
Regimes and energy efficiency of thermal power plants; Selected topics in design and construction - A; Selected topics
in machine elements — B; Selected topics of strength of constructions; Selected topics of terminal ballistics; Selected
topics in structural analysis of flying vehicles; Selected topics in aircraft armement systems; Ship-borne waves; Special
algorithms of mechatronic; Special topics in applied aerodynamics; Statistic data proccesing of agricultur machinery;
Structural analysis of material handling machines; Transport phenomena and analogies; Vehicle mechatronics - special
chapters; Vehicle reliability.

List of elective courses at positions 2.3 — 42 courses

Advance techniques in IC engines — selected topics; Advanced course on the drying and moistening process; Advanced
fuzzy control systems; Advanced thermal power cycles; Advanced thermodynamics (non-equilibrium thermodynamics);
Autonomous systems and machine learning; Combustion modeling; Computer modeling and structure calculation;
Contemporary biomedical softwares; Cutting theory; Design of information systems; Dynamics and strength of mining
and construction machines; End-of-life vehicles; Environmental aspects of combustion; Fractional calculus with
applications in engineering; Guided missiles navigational systems; Helicopter rotor aerodynamics; Lubrication theories;
Man - machine interface; Mathematical methods in fluid mechanics; Mechanics of variable mass systems; Methods in
the design and construction of process equipment; Modelling, optimisation and forecasting in industrial engineering;
Non-linear strength problems of rail vehicles; Operating systems in mechatronics; Propulsion of projectiles; Quality
engineering techniques; Renewable energy sources; Selected topics in aeroelasticity; Selected topics in machine
elements V; Selected topics on suppression of industrial risks, fire and explosions; Selected topics in computational
aerodynamics; Special chapters from the flight dynamics of the aircraft; Specific topics in ship hydrodynamics; Stability
of motion of a system; Structural integrity and life; Substitution of manual tasks in food industry; Technical legislation -
directives and standards; Thermodynamic analysis of processes and equipments; Thin-walled structures; Thust vector
control systems; Vehicle logistics.

List of elective courses at positions 3.1 — 53 courses

Advanced course of mechanical and hydromechanical operations and equipment; Advanced methods for maintenance
of railway vehicles; Advanced techniques in IC engine testing; Aerodynamic shape; optimization; Agricultur 4.0 -
selected chapters; Aircraft production technology; Application of fracture mechanics to structural integrity; CFD in
combustion; Coal dust preparation plants; Computation theory; Computational multi-fluid dynamics; Continuum
mechanics; Corrosion of materials and protection; Digital processing of non-stationary signals; Dynamics of material
handling and conveying machines; Energy efficiency in buildings; Energy efficiency of motor vehicles; Experimental
aerodynamics; Failure diagnostic; Fatigue and life estimation of aeronautical stuctures; Forensic engineering - special
chapters; Heat and mass transfer - numerical approach; Higher course of process energy and high-temperature devices
and processes; Industrial robots modelling and simulations; Intelligent industrial robots; Inverse analysis in material
characterization; Isogeometric analysis; Mechanics of ballistic systems; Mechatronic systems design; Methods for
strength testing of pressure equipment; Methods of optimization mechanical system; Microchannel fluid flow; Model and
prototype testing of hydraulic machinery; Modeling and optimization of refrigeration systems; Modelling of solar thermal
systems; Multiphase flows D; Nanosystems; Numerical methods in ship hydrodynamics; Optimal control of mechanical
systems; Principles and concepts of industrial air pollution; Production planning and control systems; Risk management;
Selected topics in aerospace propulsion; Selected topics in fluid structure interaction; Selected topics in logistics;
Selected topics in machine design - A; Sliding and rolling bearings; Systems of artificial neural networks; Testing and
optimization of machine tools; Thermoelasticity; Turbulent flows; Vehicles maintenance management; Wave induced
dynamic loads on ship.
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List of elective courses at positions 3.2— 54 courses

Advance in chemical process equipment; Advanced gasdynamics; Advanced intelligent control systems; Advanced
robotics-selected chapters; Advanced systems in intelligent buildings; Advanced topics of missile guidance;
Aerodynamics of thermal turbomachinery; Alternative vehicle drives; Behaviour and reliability of materials during
exploitation; Biomass energy; CAl models; Cognitive robotics; Computational fracture mechanics; Digital forensics;
Dynamic problems of rail vehicles; Especial chapters of theory of machines and mechanisms; Flow phenomena in
turbomachinery — computational fluid dynamics; High speed crafts; Higher course of heat transfer operations and
equipment; Higher course of mass transfer and equipment; IC engines dynamic problems; Impact mechanics;
Integration of smart actuators and sensors; Magnetohydrodynamic flows; Measurement techniques in combustion;
Mechanics of nonholonomic systems; Mechatronics systems and adaptronics; Modeling of turbulent flows; Modelling of
composite material micromechanics; Modern concepts of organizations; Nanotechnology in medicine and stomatology;
Non linear finite element methods; Numerical calculation of ship structures; Numerical structural analysis; Optimization
and design of machinery and equipment for production and processing of food; Optimization of aerospace structures;
Performance analysis of manufacturing systems; Planetary gear trains; Reliability and dinamics of power transmission
units; Selected topics in aerodynamics; Selected topics in design and construction - B; Selected topics in material
handling, constructions and logistics; Selected topics in missile design and launchers; Selected topics in operations
research; Selected topics in projectile design; Selected topics of heat and mass transfer; Steam boilers hydrodynamic;
Stochastic dynamics; Theory and simulation of the machining process; Theory of gyroscopes; Thermal comfort and
indoor environmental quality in buildings; Tribology of machine elements; Waste management and research; Water
waves.
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PENYBJIHKA CPEHJA
Haunonaiano 1e10 3a aKpequTaUnjy
" Ty KBAJTHTETa ¥ com oDpazoBaLY
Bpoj: 612-00-00168/4/2023-03
Harym: 17.10.2023. ropuue
Bynesap Muxajia ITymuna 2
Beorpan

Ha ocrory unana 23. cras 9. Tauka 1) 3akona o sucokom obpazosamy (,Ca. rnackuk PC”,
6p. 88/17, 73/18, 27/18 — ap. saxon, 67/19, 6/20 - ap. 3axomm, 11/21 — ayTEHTHYHO TYMAYCHHE,
67/21 - up. saxon 1 67/21) 1 Pemema Komucuje 12 arpeantannjy 6poj 612-00-00168/3/2023-03
o 17.10.2023. rojpne, Haumonanuo Teno 3a akpeautaisjy s obeadbelerbe KBALKICTa ¥ BHCOKOM
obpasosaiy Hilaje

YBEPEWBE

0 AKPEAMTAIN I CTYANJCKOT NPOrpamMa

Ocuopuux akateMexnx cryuja (OAC) ,Manmncko nnaemeperso” 32 koju je Jaxren
3@ AKPEMTALM]Y [IOAHCHA yeranosa tharyarer, Yuusepsuer y
Beorpany, ca cepmmes y Georpany, v yanun Kpamsme Mapwje 6p. 16, [IMI: 100209517,
Marnunn Opoj: 07032501,

Hmajyhn y nuay na je Yeranosa enysiia cse LIAP/C 38 AKPEHTAIH]Y CTY/IH]CKor
nporpama npouncanc [IPasHIHHKOM 0 CTAHIAPMMA 1 NIOCTYIIKY 33 AKPEAMTAUH]Y CTYAHJCKHX
nporpama (,Ca. roacunk PC™ 6p. 13/19, 1721, 19/21), cryaMjckn NporpaM OcHOBHHX
akajemekny cryanja (OAC) MamHncko HIKEILEpCTBO” je AKPEAHTORAH ¥ OKEHDY
0OPAIOBIO-MAYHIOr NOLE TEXHHHKO-TEXHOJOUIKHX Hayka M uayune ofnacrs: Mammmcko
HIGKCILPETRO, 38 yrHe 720 (Ce1aMeTo [RAIECET) CTYACHATA ¥ NPBY FOAMHY ¥ CCIMIITY
Yetanone, ca nasusoM jiaiiome Huaemep mamnncrsa, 3a ninoheiLe Hactane na cpickoM u
EHIJIECKOM JE3HKY.

Jlocrasmeno: B. 1. JUPEKTOPA

- BHCOKOINIKOIICKO] YCTaHOBM
- Apxuen HAT-a

{idea,
Tpod. ap Ana i HjauKn

PENYEJIHKA CPEHJA
0 TEO 33 I
1 ofiesficheine KBAIHTETA Y BHCOKOM 06paloBa by
Bpoj: 612-00-00170/4/2023-03
Jarys: 17.10.2023. rojune
Bynesap Muxajna [Tynuna 2
heorpan

Ha ocwoBy unana 23. cran 9. vauxa 1) Jakonz o sucoxom obpazosamy (,,Cit. raackuk PC”,
Bp. 88/17, T3/18, 27/18 — np. saxon, 67/19, 6/20 - ap. sakoms, 11/2] — ayrenTHino TyMauciLe,
67/21 - np. sakon u 67/21) n Pemema Komucuje 3a akpennranujy Gpoj 612-00-00170/3/2023-03
ot 17.10.2023. rogune, Hatmoraano 1€10 3a axpeantamy u ofiesbelerse knainera y BHCOKOM
obpasosarsy n3naje

YBEPEWE

0 AKPEIUTAUHJH CTYAN[CKOT HPOIPAMa

Mactep akaaemerux eryanja (MAC) \Mamnneko ninmemeperso™ 3a Koji jo Jaxres
30 AKPE/IHTAIHY NONED BHCOKONKOACKD yerasosa Mamunekn gakyarter, Yuunepinrer y
Beorpany, ca cepuuires y Beorpaay, y yanun Kpamuue Mapuje Gp. 16, TIHE: 100209517,
Maruunn 6poj: 07032501,

Wsajyhu y Bty Aa je Yeranosa Hemyniia cse cranjiap/ie 3a akpeiuTaLMy CryAjeKor
uporpama nponucane LIpaBuinmkom o CranaapiMa M NOCTYIKY 18 AKPEIATAIH]Y CTyMjeKnx
nporpasa (,.Co. raacrnk PC” 8p. 13/19, 1721, 19/21), ¢ryjinjckn porpam MacTep aKaleMcKnx
eryanja (MAC) ,Maini#cko HHACIHEPETBOY jo AKPEAHTOBAN ¥ OKHUPY OOPRIORHO-HAYIHOT
N0/bA TEXHHUKO-TEXHOIOIIKAX Hayka i Hayyne ofaactn: MANINHCKO HIGKEILEPCTRO, 32 YIHC
416 (METPHETO WIECHACCT) CTYICHATA ¥ TIPBY TOMMIY ¥ Ce/UITY YCTanose, ca Ha3HpoM
Jmiwiome MacTep MIGKEILEp MAUIMNCTRA, 32 MIRONEme HACTHBC HA CPICKOM H CHTTIECKOM
jesnky.

Jlocranikeno:

B. J1 JIMPEKTOPA

- BHCOKOIIKONCKO] YCTalon1
- Apxuan HAT-a

PENYEJIWKA CPEHJA
Hamonaaimo Teqo 3a akpeIuTanmjy
" ¢ KBAIHTETA Y ofipazoBamy
bpoj: 612-00-00169/4/2023-03
JHarym: 17.10.2023. ropune
Bynerap Muxajna Mynmnna 2
Beorpan

Ha ocnony wnana 23. cras 9. 1auka 1) 3axona o BrcokoM ofpaiosaiy (.Cn chnk PC”,
Gp. 88/17, T3/18, 27/18 — ap. zawon, 67/19, 6/20 - np. sakoun, 11/2] — ayrentiuno TyMaueiLe,
67/21 - ip. 2akon ¥ 67/21) u Pemema Kosmucuje 3a akpesmtaunjy 6poj 612-00-00169/3/2023-03
o1 17.10.2023, roaune, Haunonaano teno 3a akpeantainjy 1 obeadeheise KBATHTETA Y BHCOKOM
ofipalosamy Hi/laje

YBEPEILE

0 AKPETHTAIM]H CTYARJCKOI HPOrpama

Joxropeknx axajgevesny erymja (JAC) Mamuncko HIGKemLeperso™ 3a Koju je
3axTen 32 AKPSAMTAUM]Y MOMHCTA BHCOKONMIKONCKE yeranoma MamHuckn  gakyirer,
Yuuncpanrer y Beorpajy, ca cejunnres y beorpany, v ynuun Kpamune Mapuje Gp. 16, 1THE:
100209517, Maraunna 6poj: 07032501,

Hmajyhu y sty 1 je Yeranoss wenyHnwia che €Tanjapie 3a akpeuTanjy crymjekor
nporpama nponscate [IPaBHIIHKOM 0 CTALIBPIHMA H NOCTYIKY 32 AKPENTAIH]Y CTYAMJCKHX
nporpama (,Ca. roacumx PC™ Gp. 13/19, 121, 19/21), cTyanjckn NporpaM A0KTOPEKHX
akajemeknx  eryamja (JAAC) Mammmexo mmkemeperso™ je akpeiHToBal Y OKBHPY
0BPAIOBHO-NAYIHOT MO/BE TCXHHMKO-TCXHONOINEAX Hayka W nayune obnactu: Maummmcko
mmReEpeTBO, 92 yinie S0 (nejecer) eTyAeHaTa ¥ NPBY TOAMHY Y cemmnTy Yeramowe, ca
nasupoM auiiome JLOKTOp mayka — MammnHeko HIBKCHEPCTRO, 31 HIBONCILC HACTABe 1
CPICKOM M EHIIECKOM JETHKY.

B. JI. IUPEKTOPA

Tlpoth. p AnaTInjaskn

Jocrasmeno:

- BUCOKOIIKOICKO] yCTaloBK
- Apxuen HAT-a

PEIIYEJIHKA CPEHJA
Haunonaumo reio 3a akpeanranujy
W oficabeleibe KBaTeTa y BUCOKOM

ofipazonamy
Bpoj: 612-00-00164/4/2023-03
Jarym: 17.10.2023. rojuue
Bysresap Muxajra [lymima 2
heorpay

Ha ocnony wiarna 23. cran 9, tauka 1. JakoHa o Bucokom ofpasonany (,,Cin. rnacimi
PC”, 6p. 88/17, 73/18, 27/18 — np. 3akon, 67/19, 6/20 - ap. 3akonu, 11/21 — ayreHTHHO
Tymaverse, 67/21 - ap. saxon u 67/21) 1 Pememwa Komnenje 3a axpeanranyjy 6poj 612-00-
00164/3/2023-03 o 17.10.2023. rojwme, Hatmonaimo teno sa axpeipraimjy i obesbeherse
KBLINTETA Y BHCOKOM 00Pa30Balby H3ldjc

YBEPEWE

0 AKPCIHTAIMH BRCOKOINKOICKE

M aryrrer, ¥i rer y Beorpany, ca ceguurrem y Beorpajuy, y
ymi Kpasnue Mapuje 6p. 16, ITHB: 100209517, Maruans Gpoj: 07032501, nemymana
LPOIHCIHE CTAHIEP/IC 33 aKPEHTAIH]Y BHCOKOIKOICKE YCTaHORE,

Hmajyhi y suay ma jo Yoramoma MCMyHMIA Cse Cramjapie 33 akpeAHTALmiy
BHCOKOIIKONCKHX  YCTaiioBa npouucanc [TpasunivkoM © CTAHJAPIHMA M IOCTYNKY 34
aKpe/iTan]y  BUcoKomxoacknX  yeramoea (.Cnymbenn rmacmmk PCY Gpoj  13419),
BHCOKOUIKOJICKA  yeTanod  Mammnekn  pakyarer, Yumpepswrer ¥ bBeorpany je
AKPENHTOBAHA

Jlocranmeno:

B. . JMPEKTOPA

- BAcokOmIKOICKO] yeTanoRn ALY .
- Apxurn HAT-a Tlpod. np Ana Ilnjauxe

National Accreditation Certificates 2023-2030
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PENYBJHUKA CPBHJA
HaumnoHaimo reao 3a akpeauramnjy n
HPOBEPY KBAJTHTETA ¥ BUCOKOM

bpoj (\IZ—UU—D[)IMJ‘-W-O-‘Z[)!8—03
Harym: 16.04.2019. rognme
Bynesap Muxajaa [Mynuna 2
Beorpan
Ta ocnosy unana cran 1. Tauka 1. u wiada 23. 3akoHa 0 BHCOKOM 08pazoBary
(.Cnyxdenn rnacnux PC* Gpoj 88/2017, 27/2018 — ap. saxon u 73/2018) u Oanyke
Kosuenje 3a axpeautannjy ¥ nposepy ksazutera Gpoj 612-00-00160/9/2018-03 on
15.042019. romne, Haunonanso teio 3a akpeanTanmjy W MpPOBCPY KBAIHTETA ¥ BHCOKOM

00pazoRaLy Hilaje

VBEPEIbE
0
AKPEIUTAUMIH CTYHICKOI ITPOIPAMA

Ocuoprnx arkagemesnyx cryanja HugopMannone TeXHOIOIHjC Y MANIMHCTRY 3
auujy noameo Yuusepiurer y beorpaay — Mammnnesn gary/ime
Aarnuny Gpoj: 07032501

KOJH j€ 3axXTen 3a ¢
ca cejmurem ¥ Kpasure Mapnje 16, Beorpag, [THb: 100209517,

Kako je ycraHopa MCIyHHIa CBe CTanjap/ie 3a akpeTalu]y ClYAHJCKOr POl paa
nponucane llpaenunsukoM o JIMMA M TOCTYTIKY 38 AKPEAMTALUM]Y CTVIMjCKHX
nporpama (.Cn. Tnacauk PC* npn| 88/2017), cryamjexn nporpam OAC HMndopmanmorne
TEXHOTOTHIE ¥ MAIIHHECTRY j& AKPEMTOBAH ¥ OKBHPY 110b8 TEXHHUKO — TEXHOIOLIKHX HayKa
HOTO 32 Yiue 60 (IIe31eceT) CTY/IEHATA ¥ CeIUTY VCTAHOBE

JlocTansmeno JUPEKTOP

- BUCOKOIIKOIICKO] YCTAHOBH

- APXHBH IJ]mlh ap femena Kouosuh
4]
& L oL ﬁ{;(

PEIIYBJIWKA CPBHJA
Haunmonanuo teno 3a akpeanrannjy
H HPOBEPY KBAJIHTETA Y BUCOKOM
oGpazoBamy
bpoj: 612-00-00332/6/2019-03
Harym: 04.10.2019. roguue
Bynesap Muxajna [lynuna 2
beorpan

Ha ochosy 1nana 23. ctap 8. Tauka 1. 3akona o BHcOKOM o6pasosarby (,CIL racHuk
PC* Gpoj 88/2017, 27/2018 ~ ap. saxon u 73/2018) u Onnyke Komucwje 3a akpewraumjy m
poBepy kBauuTeTa 6poj 612-00-00332/5/2019-03 0,1 03.10.2019. roamne, Haunonanio Teno
32 AKPEMTALM]Y H [IPOBEPY KBATHTETA ¥ BHCOKOM 00Da3oBatby H3jaje

YBEPEILE
0 AKPEAUTALM|H CTYIHjCKOT nporpamMa
MACTEP AKAACMCKHX CTYAHja

Yuupepsurer y Beorpagy — Mawmnckn pakyirer ca cemuurem ¥ Kpaspuue
Mapuje 16, Beorpan, [IMB: 100209517, Maruusn 6poj: 07032501, ucmnm\_]e cTanaapie
nponucade lIpaBUTHHKOM © CTAHJApAHNMa H NOCTYTKY 3a AKPEHTAIH]Y TH]CKHX
uporpama  ("CayxGenn rmacamk  PC". 6poj 13/2019), 3a axkpenmrandjy, HMMT
(HETEPIHCUHIUTHHAPHE, MYNTHAHCUHILTHHAPHE W TPAHCIMCHIMIIIHHAPHE  CTYIHjE)
CTYAHJEKOr NporpaMa  macTep awagemexux cryamja — Huayerpuja 4.0 y oxsupy
MHTEPIHCLMINIHHAPHHX cTyrja (Mamnmicko nmxersepetro u Pauynapeke HAyKe), 3a yInHe
35 (TpuieceTIieT) cTYeHATa ¥ COIHILTY YCTaHOBE.

JlocTasibeno: JAHPEKTOP

- BUCOKOIITKONCKQ] Y¥CTAHOBH

- APXUBH I'Ipocb ap Jenena Kouoerh
k o Latie c(

National Accreditation Certificate for the Study
Programme of Bachelor Academic Studies —
Information Technologies in Mechanical Engineering
2019-2026

National Accreditation Certificate for the Study
Programme of Master Academic Studies —
Industry 4.0 2019-2026

THE ROYAL
INSTITUTION
OF NAVAL
ARCHITECTS

Catriona Savage
v/
/-

PRESIDENT

This is to certify that the

MSc in Mechanical Engineering

spec. module:

Naval Architecture

UNIVERSITY of BELGRADE
has been accredited by the
Royal Institution of Naval Architects

as meeting the academic requirements for
Corporate Membership of the Institution

and for registration with the Engineering Council

Academic intake years from 2023 to 2027 inclusive

UNIVERSITY OF

BELGRADE

Chris Boyd

@

CHIEF
EXECUTIVE

RINA Accreditation 2023-2027
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ASIIN

Accreditation Certificate
for the

degree programme
»Mechanical Engineering”
(Bachelor of Science)
at the

University of Belgrade

The award of the subject-based ASIIN seal is valid from 01 October 2018 and limited until 30 September
2025.

The degree programme includes the following options: full time.

The degree programme Is aligned to Level 6 of the European Qualifications Framework for Life-long
Learning (EQF LLL).

April 6th 2020

¢ bz WML GRS, 5 Lo

Prof. Dr. Kathrin Lehmann Prof. Dr. Kurt-Ulrich Witt Dr. Iring Wasser
Vorsitzende der Akkreditierungskommission fiir Stucienginge Geschafrstiihrer

Accreditation Certificate
for the

degree programme
»Mechanical Engineering”
(Master of Science)
at the

University of Belgrade

The award of the subject-based ASIIN seal is valid from 01 October 2018 and limited until 30 September

2025.

The degree programme includes the following options: full time.

The degree programme is aligned to Level 7 of the European Qualifications Framework for Life-long
Learning (EQF LLL)

April 6th 2020

¢ ltuaae I CHS  F Lo

Prof. Dr. Kathrin Lehmann

Prof. Dr. Kurt-Ulrich Witt Dr. Iring Wasser
Geschatstiihrer

European

Accreditation
of Engineering
Programmes

EUR-ACE®
This is to certify that the engineering degree programme

Bachelor of Science
Mechanical Engineering

provided by
University of Belgrade

accredited by
ASIIN eV,

on 01 Octaber 2018 until 30 September 2025

satisfies the criteria for Bachelor degree programmes specified in the
e

EUR-ACE® Framework for the di
Programmes, and therefore for the above period of acereditation
is designated asa

EUROPEAN-ACCREDITED ENGINEERING
BACHELOR DEGREE PROGRAMME.

Y For the Enropean For ASTIN
Network for Accreditation
P of Engineering Education
(ENAEE)
3 The Chairweman of the

‘The President Acereditation Commission

Mr. Damien OWENS Prof. Dr. Kathrin Lehmann

Brussels, April 6th 2020 Diisseldort, April 6th 2020

Agrad i may define hi “EUR-ACES Bachelor/Master” as appropriate.

Qe Donns

European
Accreditation
of Engineering
Programmes

This is to certify that the engineering degree programme
Master of Science
Mechanical Engineering

provided by
University of Belgrade

aceredited by
ASIIN e.V.

on 01 0October 2018 until 30 September 2025

satisfies the criteria for Master degree programmes specified in the
et of Basler

EUR-ACE® k for the A of
Programmes, and therefore for the above period of accreditation
is designated as a

EUROPEAN-ACCREDITED ENGINEERING
MASTER DEGREE PROGRAMME.

g 1 For the European ,“ For ASITN
i Network for Accreditation -

of Engineering Education ASIIN

(ENAEE)
” The Chairwoman of the
The President Acereditation Commission
Mr. Damien OWENS Prof. Dr. Kathrin Lehmann

¢ Llnaue

Brussels, April 6th 2020 Diisseldorf, April 6th 2020

duate of this may define him/herself “EUR-ACE®

ASIIN Accreditation and EUR-ACE Certificates 2018-2025
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Traditional internet chess match Uni-Belgrade vs. Regional mechanical engineering students gathering “Masinijada”
Uni-Texas Dallas - TransAtlantic Cup "Svetozar Gligoric”

Faculty of Mechanical Engineering
Student Team — “Robotoid”

A :h\A-;I!"

)

3 ‘d'f Hdas
HOdWIC N

Al”v Vl

Faculty of Mechanical Engineering
Student Team — “Confluence Belgrade”

Best students Award Promotion Ceremony of Doctors of Philosophy in Mechanical Engineering (Ph.D.)
in Rectorate's Ceremonial Room
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