BOOK OF SUBJECTS - Information Systems and
Technologies

FACULTY OF ORGANIZATIONAL
SCIENCES

BOOK OF SUBJECTS
Information Systems and Technologies

Belgrade
2025.




UNIVERSITY OF BELLGRADE. FACULTY OF ORGANIZATIONAT. SCIENCES

BOOK OF SUBJECTS - Information Systems and

CONTENT:

Fundamentals of Information and Communication . . .. .. ... ... .......
Technologies (01.1T0001)

E-business (01.EP0001) e

Management (01.200001) L
Organizational basics (01.200005) . . ..o o
Mathematics 1 (01.200002) e

Economy (01.200003) o

English in computer science (01.100079) . . ..o

French language in computer science (01.100080) . . . . . . . ... ... ... ...

Introduction to information systems (01.I1S0001) . . . ... ... ... .. .....
Mathematics 2 (01.200006) e

Psychology (01.OP0001) e

Sociolo 01.0P0002) e e e

Programming principles (01.S10001) . . ..o

Process engineering (01.Z200017) Lo

Technology and Development Management . . . ... .. .. .. .......
(01.Z200018)

Basics of operational management (01.200019) . . .. .. .. ... ... ... ..
Probability theory (01.Z200010) .

Computer architecture and operating systems . . . ... .. ... ... .....
(01.1T0002)

Programming 1 (01.S10002) L
Marketing (01.D00003)

Project management (01.D00004) ..o

Mathematics 3 (01.000027) e

AuckperHe mathematical structures (01.000054) . . . . ... ... .. ... ....

Programming 2 (01.S10003) Lo
Human-computer interaction (01.IT0005) . ... ... ... . ... .....

Client-side web technologies and scripting . . . ... . ... ... . .....
languages (01.EP0002)

Programming languages for analytics (01.1S0018) . . . . .. ... ... .. ... ...

Introduction to business analytics (01.000049) . . . . .. .. ..o

Data structures and algorithms (01.IS0002) . . . . . . ... ... ... ...

Databases (01.I1S0003) e

Cloud infrastructure and services (01.EP0003) . . .. ... ... .. .......

10
12
13
14
15
16
17
19
21
23

25
27
28

30
31
32
33
34

36
37
38

39
40
41
43
44







UNIVERSITY OF BELLGRADE. FACULTY OF ORGANIZATIONAT. SCIENCES

BOOK OF SUBJECTS - Information Systems and

CONTENT:

Financial management basics (01.D00006)

Accounting (01.D00005)

Financial management and Accounting
(01.000055)

Statistics (01.200016)

Languages and environments for IS
develonment (01.1S0004)

IIpojexToBame MHGOPMALMOHUX CHCTEMA
(01.1S0005)

Operations Research 1 (01.000001)

Computer networks and telecommunications

(01.1T0003)
Software design (01.S10004)

Systems theory (01.US0001)

Advanced Java technologies (01.S10006)

Computer systems protection (01.1T0004)

Operations Research 2 (01.000007)

Programming languages (01.1S0006)

Server-side web technologies (01.EP0004)

Analysis and logical design of IS (project)
(01.1S0007)

ETL and data warehouses (01.1S0019)

Numerical analysis (01.000056)

Linear statistical models (01.000047)
Artificial intelligence (01.S10005)
Optimization methods (01.D00007)
Business processes modeling (01.1S0011)
Internet technologies (01.EP0005)

Data processing law and ethics (01.000057)
Environmental risk management (01.000059)
Algorithm theories elements (01.000058)
Decision theory (01.000009)
Organizational design (01.000010)
Corporate communications (01.000020)
Supply chains analitics (01.000052)

Digital transformation and information society
(01.000045)

46

47
48

50
51

52

53
55

57
59
60
62
63
65
66
68

69
70
71
72
73
74
76
78
80
82
83
85
87
89
91







UNIVERSITY OF BELLGRADE. FACULTY OF ORGANIZATIONAT. SCIENCES

®@H
BOOK OF SUBJECTS - Information Systems and

CONTENT

Advanced .NET technologies (01.S10009) . . . . .. .. ... ... .....

Quality basics (01.D00001) L

Human resources management (01.D00002) . . .. ... ... . ... .....
Big data infrastructure and services (01.LEP0014) . . . . . . .. .. ... ... ...

Data analysis in e-business (01.EP0012) . . . . .. ...

E-education (01.100055) Lo

Introduction to IS software architectures . . .. .. .. ... oo

(01.1S0008)
IS implementation (project) (01.IS0010) . . .. .. .. ...

Programming 3 (01.S10011) Lo
Data repository programming (01.SI10008) . . . ... ... .. ..o

Distributed computer systems (01.I1T0010) . . .. .. .. ... ... .....

Multimedia production (01.1T0011) . . . . .. .. ... ..

Advanced data analysis (01.S10012) . . ... L Lo
Biostatistics (01.000048)

Software patterns (01.S10007) o

Multimedia (01.IT0006) e

Dynamics of organizational systems (01.US0004) . . .. .. ... ... .. .....

Databases 2 (01.IS0013)
Internet marketing and social media (01.LEP0015) . . .. .. ... ... .. ... ..

Reporting and data visualization tools (01.1S0020) . . . . .. . ... ... ... ...

Intership (01.IST-SP)

Discovering legality in processes (01.1S0022) . . .. .. ... ... .. .....

Business intelligence (01.PO0001) .

Mobile computing (01.1T0009) .o

Basics of scientific computing (01.MATPRO) . . . . .. . . ... ... .....

Intelligent systems (01.S10010) Lo

Business Economics and Planning (01.Z00015) . . . . .. ... ... .. .....

Microservice architecture IS (01.1S0009) . . .. .. ... ... ... ...
Game theory (01.100016) oo

93
95
96
97

99

101
103

104
105
106

108

109
110
111
112
113
114

115
116

118

119
120

121
123
124
125
126

127
129




UNIVERSITY OF BELLGRADE. FACULTY OF ORGANIZATIONAT. SCIENCES

BOOK OF SUBJECTS - Information Systems and
Technologies

CONTENT

Internet of Things (01.EP0009) . ... .. ... ....

Development of advanced e-business . . .. ..o

applications - project (01.EP0006)

Development of mobile applications and services . . . . ... ... ...

- project (01.EP0013)

Business information systems (01.1S0012) . . .. ... ... ...
Interpersonal skills in organization(01.100068) . . . . ... ... ...

Machine learning (01.100017) .. ...

Performance analytics - basic concepts . . .. ...

(01.000053)

Econometric models and forecasting (01.000051) . . . . ... ... ...

Legal foundations of information systems . . .. ... ......

(01.000043)

Process analysis and Petri nets (01.000050) . . .. .. .... ...

Digital economy (01.000046) .. ...

Software quality basics (01.S10013) . . .. ...

Software development and maintenance . . .. ... ... ...

01.S10014

Neural networks (01.US0002) . ..o

Basics of computational intelligence (01.US0003) . . . . .. . ... ...

User interface technology (01.S10017) . . .. ... ... ...

User interface design (01.1S0023) . . . ... ... ...,

Simulation in business decision-making . ... ... ... ...

(01.000044)

Technological entrepreneurship (01.000031) . . .. ... ... ...

Introduction to mathematical programming . . . ... .. ... ..

(01.000060)

Entrepreneurship (01.000006)0 .. ..o

IT project development methodology . . .. ... ... ...

(01.1T0007)

Consumer behavior (01.100072) .. ...

Discrete mathematics and applications . . .. ... ... ...

(01.TONORKN

Functional languages (01.1S0014) . . .. ... ... ...
Implementation of analytics application . . .. ... ... ...

(01.1S0021)

Program compilers (01.IS0016) . . ...

...... 131
...... 133

...... 135

...... 137
...... 138

...... 140
...... 142

...... 144

...... 145

...... 147

...... 148
...... 149
...... 150

...... 152
...... 153

...... 154

...... 155
...... 157

...... 158
...... 159

...... 161
...... 162

...... 163
...... 165

...... 167
...... 168

...... 169




Standardization and standards in information

technologies (01.100067)




UNIVERSITY OF BELGRADE, FACULTY OF ORGANIZATIONAL SCIENCES
11040 BELGRADE, JOVE ILICA 154

BOOK OF SUBJECTS - Information Systems and

Technologies

CONTENT

Intellectual property (01.100028)

Reliability and risk analysis (01.100054)

Introduction to e-business management
(01.EP0016)

Business applications in a spreadsheet
environment (01.100011)

Data analysis (01.100015)

Concurrent and distributed programming -
project (01.EP0007)

Virtual reality and computer simulation

(01.EP0008)

Risk management in e-business application
development (01.EP0010)

Computer design of enterprise network
(01.EP0011)
Computer security (01.D00008)

Advanced Java technologies (01.D00009)

Selected chapters from IS (01.1S0015)

Introduction to data warehouses (01.1S0017)

Quality in IT (01.000061)

Business analytics (01.100014)

Software tools (01.S10016)

Subject: Final thesis (01.IST-PZ)

Deep learning and neural networks (01.S10015)

Recommender systems (01.PO0003)

Final paper (01.IST-ZR)

172
174
176

177

178
179

181

183

185

187
188

190
191
192
194
196
197
198
199
201




®@)H

Teaching subject

Fundamentals of Information and Communication

Teaching subject  01.IT0O001 .
Technologies

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Simi¢ B. Dejan
Jovanovi¢ D. Bojan
Bogicéevi¢ Sretenovi¢ S. Marija

Sosevié Z. Uros

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Students are introduced to relevant concepts, principles of work in the field of information and communication technologies and acquire
the necessary skills for working on computers. The goal of the course is to increase productivity in solving complex problems by applying
information technologies and tools typically available on personal computers and smartphones..

2. Educational outcomes (acquired knowledge):

The student uses the acquired academic and professional knowledge and skills necessary for independent and team work on computers,
and is able to apply, analyze and evaluate the learned concepts and technologies in the process of further independent learning in the
field of modern information and communication technologies.

3. Course content/structure:

Theoretical teaching
P-01: Number systems and codes, P-02: History of computing, P-03: Data, information, knowledge and entropy, P-04: Fundamentals of
hardware, P-05: Types of software and their applications, P-06: Data organization, P-07: Blockchain technology, P-08: Databases, P-09:

Computer networks, P-10: Java, P-11: Communication technologies, P-12: Electronic commerce, P-13: Data protection, P-14: HTML, P-
15: XML

Practical teaching

Exercises, Other forms of teaching, Study research work V-01: Introduction, V-02: Configuration and administration of the operating
system — Windows, V-03: Advanced use of word processors — Word, V-04: Advanced use of word processors — Word (continued), V-05:
Advanced Spreadsheet Techniques — Excel, V-06: Advanced Spreadsheet Techniques — Excel (continued), V-07: Test:
Windows+Word+Excel, V-08: Creating Presentations — PowerPoint, V-09: Internet + e-mail, V-10: Creating Internet Presentations, V-11:
Creating Internet Presentations (continued 1), V-12: Creating Internet Presentations (continued 2), V-13: Test: PowerPoint + Internet, V-
14: Comprehensive Test, V-15: Comprehensive Test

4. Teaching methods:

Classical Lectures. Auditory exercises and exercises in the computer room..

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Practical teaching YES 40.00 | Written exam YES 60.00
Literature
NO.. Authors Title Publisher Year
1 |Rajaraman, V. Introduction to Information Technology PHI Learning Pvt. Ltd. 2018
Jennifer H. Meadows, Communication Technology Update and
2 August Grant Fundamentals, 16th Edition Routledge 2018
3 |Dejan Simié¢ Electronic material, presentations from lectures |[FON, Belgrade 2020

Fundamentals of Information and

4 |Dejan Simié N .
! Communication Technologies

FON, Belgrade 2011

A collection of questions and tasks from the
5 |Dejan Simié basics of information and communication FON, Belgrade 2011
technologies with solutions
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KHbUIA MPEOMETA - UHdpopmaumoHmn cuctemm m

TexHosnoruje
Literature
NO.. Authors Title Publisher Year
6 |George W. Raynolds Infpmatlon Technology for Managers, Second Boston 2016
Edition
7 |Douglas E. Comer Int.err?etworklng with TCP/IP Vplume & Pearson Education 2013
Principles, Protocols, and Architecture
8 R. Kelly Rainerlr., Efraim Uvod u informacione sisteme (IT poglavlja) Data Status 2009
Turban
CtpaHa 3
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Teaching subject

Subjecst 01.EP0001 E-bussines

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject
MIO - Management and Organization, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Despotovi¢-Zraki¢ S. Marijana
Bogdanovi¢ M. Zorica
Vukimirovi¢ B. Dragan

Bara¢ M. DuSan

Labus B. Aleksandra

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of this course is to introduce students to the Internet infrastructure for e-business, current e-business business models, as well as
the possibilities of applying e-business in various fields: trade, banking, public administration, education, healthcare. Students are also
introduced to the basics of digital marketing, customer relationship management and social media business. A specific aim of the course
is to enable students to work independently in the development of simple web portals, e-shops and customer relationship management
systems.

2. Educational outcomes (acquired knowledge):

Students apply the acquired theoretical and practical knowledge to develop e-business systems in various fields, as well as to implement
simple e-business systems using content management systems, customer relationship management systems, and software for
developing e-stores.

3. Course content/structure:

Theoretical teaching

Introduction to e-business. The Internet as an infrastructure for e-business. Forms of e-business: B2C, B2B, C2C. E-business models: e-
shops, e-auctions, web portals. Business models on social media. E-business strategies. Digital business transformation. Planning online
presence, online business plan. Planning entrepreneurial ventures on the Internet (startup). E-business services and applications. E-
commerce and e-shops. Mobile business. Digital marketing. E-business on social media. Customer relationship management, CRM.
Electronic payments. E-business services: e-banking, e-government, e-education, e-health. Analytics in e-business systems. Trends in e-
business: blockchain, omnichannel approach, ubiquitous computing, cloud computing, internet of things, big data, artificial intelligence.
Practical teaching

Internet infrastructure for e-business. Introduction to web presentations. Static and dynamic websites. Local web servers XAMPP/WAMP.
Basics of client technologies: HTML, CSS. Introduction to JavaScript. Web content management systems: Wordpress, WordPress
plugins. Website responsiveness and content adaptation for mobile devices. Website optimization for search engines, SEO techniques.
Connecting websites to social media. Design and implementation of e-shops: WooCommerce, Magento. Design and implementation of
CRM systems, SuiteCRM. Integration of web portals, e-shops and CRM systems.

4. Teaching methods:

Lectures, Auditory exercises, case studies, exercises in computer classrooms, project/seminar papers, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Seminar paper Yes 20.00 | Oral exam Yes 20.00
Literature

NO.. Authors Title Publisher Year
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Literature
NO.. Authors Title Publisher Year
B. Pagenxosuh, M.
Jecnorosuh3pakuh, 3. Faculty of Organizational
! BorYesunoruh, /. bapah, EsiekTpORCKO nocioBarke Sciences, Belgrade 2015
A. JIabyc
2 |K. C. Laudon, C.G. Traver E-Commerce 202072'021: Business, Global Edition, 16th edition, 2020
Technology and Society Pearson
B. Radenlff)vié, M Materials for the course Electronic business, in
Despotovic¢-Zrakié, Z. .
3 s, . e-form, from the e-learning portal 2021
Bogdanovi¢, D. Baraé, A.
moodle.elab.fon.bg.ac.rs
Labus
Yestym: 08.11.2025 CrpaHa 5




Teaching subject

Subjecst 01.Z00001 Management

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects
Teachers: Petrovi¢ C. Dejan
Bjelica Lj. Dragan
Mitrovi¢ M. Zorica
Mihi¢ M. Marko
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring the latest academic and professional knowledge in the field of management, a modern scientific discipline that deals with the
problems of managing organizational systems. Training students to use modern methods and techniques used in management, as well as
illustrating skills that contribute to improving the functioning of the organization.

2. Educational outcomes (acquired knowledge):

Application of academic and professional knowledge, methods and techniques in the processes of planning, organizing, leading and
controlling various businesses, ventures and organizational systems. Students will be able to apply advanced skills in team building,
communication, negotiation, conflict resolution, leadership and motivation in making business decisions.

3. Course content/structure:

Theoretical teaching

Defining and developing management. Management processes. Functional areas of management. Planning process. Organizing process.
Staffing process. Leadership process. Control process. Decision-making process. Information system for enterprise management.
Manager. Manager and teamwork. Management and specialized management disciplines. Management skills. Organizational strategy.
Management of service and production operations.

Practical teaching

Management methods and techniques. Planning methods. Organizing methods. Control methods. Methods of managing communications
and information in the organization. Managerial decision-making. Required knowledge and skills of managers. Selection and election of
managers. Team formation and management. Case studies.

4. Teaching methods:

Auditory, illustrative-demonstrative, verbal-textual, practical work methods.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Written exam Yes 30.00
Colloquiums Yes 50.00
Seminars Yes 10.00
Literature
NO.. Authors Title Publisher Year
1 |Chuck W. Principi menadZmenta Data Status, Beograd 2013
Bucoka mkona 3a
2 |JoBanosuh I1. MenanmeHnT — TeopHja u npakca IIPOjeKTHU MEHAIMEHT, 2007
Beorpan
3 |Robbins P. S, Coutler M |MenadZzment Data Status, Beograd 2005




Yestym: 08.11.2025 CTtpaHa 6



Teaching subject

Subjecst 01.200005 Organizational basics

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects
Teachers: Jasko O. Ondrej
Cudanov J. Mladen
Jevti¢ N. Milo§
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of the course is to introduce first-year students to the basic definitions and concepts of organizational sciences, and then to
introduce them to the features and specificities of leading theories of organization and management. Furthermore, students are introduced
to practically applicable knowledge and develop skills in the organization of business systems that will enable them to understand the
individual aspects of business systems that are later elaborated in detail in the subjects of higher Year studies.

2. Educational outcomes (acquired knowledge):

Acquiring advanced academic and professional knowledge in the field of business systems organization and developing skills for solving
complex problems of business systems organization in a modern environment and with coordination and communication with various
stakeholders. Training for independent management of projects for the development and improvement of business systems organization
as well as for transferring acquired knowledge and skills with the possibility for and a positive attitude towards continuous improvement in

3. Course content/structure:

Theoretical teaching

Development of organizational sciences. Definition of the term, social scope and importance of organization. Principles of organization,
methods, techniques, means and instruments. Organizational theories. Strategic elements of organization. Organization of business
systems. Organization of work processes in production and other activities. Production management. Production capacities of enterprises,
calculation, coordination. Productivity, definition, factors, importance of labor productivity. Organization, structuring of organization,
directing and planning of work processes. Organizational models. Models of organizational structure. Basic institutional forms of
organization.

Practical teaching:Exercises

Development of organizational theories — Scientific management. Development of organizational theories — Administrative theory.
Development of organizational theories — Bureaucratic organization. Interpersonal relations direction. Development of organizational
theories — Theories of behavior in organizations. Management science. Contemporary theories of organization. Work organization -
analysis of technological alternatives, organization of production processes. Methods of determining work time norms. Management and
regulation - cost and inventory control. Quality management. Work productivity - mechanization, automation, innovations. Types of
authority in the organization. Models of organizational structure - examples. Basic functions of the enterprise - job descriptions.

4. Teaching methods:

Monologue method, demonstrative method, case study, learning through collaborative work on solving practical problems, independent
student research and problem solving based on the tasks given.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Written exam Yes 20.00
Colloquiums Yes 30.00 | Oral exam Yes 45.00
Literature
NO.. Authors Title Publisher Year
Jamxo, O., dyYesnos, M., . Belgrade, Serbia: Faculty of
1 [Jepth, M. & OcHOBH opranu3zanje 1 MeHajIMeHTa N . 2014
Organizational Sciences
Kpusokanuh, J.
Kpusokamuh, J., . _ .
2 | Togoposuh, 1. & I?C:IE)T]?/E( opraHu3aije 1 MeHalIMeHTa gilgarnaiiz,t iiflraﬁlg.ci?;l;y of 2014
Komasern, C. P ™ &
3 |Daft, R. L. Organization Theory and Design, 12th edition [Sjtgi:f(gg;;a(;n;f;;;ﬁ’g 2016
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Literature
NO.. Authors Title Publisher Year
Reinventing Organizations: A Guide to s .
4 |Laloux, F Creating Organizations Inspired by the Next Millis, MA, USA: Nelson 2014
. . i Parker
Stage in Human Consciousness 1st Edition
o London, UK: Sage
5 |Morgan, G. Images of Organization Publications 2006

Yestym: 08.11.2025
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Teaching subject

Subjecst 01.Z00002 Mathematics 1

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Stanojevi¢ F. Bogdana
Mihi¢ P. Olivera
Nikoli¢ T. Nebojsa

Borici¢ Joksimovi¢ B. Marija

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Presentation and explanation of mathematical content related to the concept of number, basic concepts from algebraic structures,
elements of linear algebra and analytic geometry, as well as differential calculus of functions of one real variable, which are intended for
the engineer profile.

2. Educational outcomes (acquired knowledge):

Students will use and apply matrix calculus and differential calculus of functions of one variable, which are essential tools for modeling
organizational and technical systems.

3. Course content/structure:

Theoretical teaching 1. Introductory concepts. 2. Algebraic structures. 3. The concept of a function. 4. The concept of a vector. Vector
space. 5. The concept of a matrix. Operations with matrices. Matrix rank. Inverse matrix. 6. Systems of linear algebraic equations.
Kronecker-Capelli and Cramer theorems. Gaussian algorithm. 7. Equation of a plane and a line in space. 8. Sequences. Convergence
criteria. 9. The concept of a real function of one variable. Limit value of a function. 10. Continuity of a function. Properties of functions
continuous on a segment. 11. First derivative of a function. 12. Differential of a function and applications. Differentials of higher order. 13.
Basic theorems of differential calculus. Taylor's formula. 14. The concept of extremum. Necessary and sufficient conditions for an
extremum. 15. Convexity of a curve and inflection points. Asymptotes of a curve.

Practical teaching 1. Binary relations and operations. 2. Group, field, ring, field. 3. Examples of functions. 4. Vector spaces. Scalar, vector
and mixed product of vectors. 5. Matrix multiplication, inverse matrix, matrix rank, eigenvalues and eigenvectors. 6. Solving systems of
linear algebraic equations. 7. Line and plane. 8. Limit value of a sequence. 9. Limit value of a function. 10. Continuity of a function. 11.
Derivatives of functions. 12. L'Hopital's theorem. 13. Taylor's formula. 14. Examining functions. 15. Exam questions.

4. Teaching methods:

The classic way using a whiteboard and computer presentations.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Written exam Yes 20.00
Colloquiums Yes 25.00 | Oral exam Yes 50.00
Literature
NO.. Authors Title Publisher Year
1 |A. Bopuh, P. JlazoBuh Marematuka 1 FON, Belgrade 2012

O. Muxuh, B. bantuh, M. |MeTtoanuka 30upKa penieHux 3aY estaka u3

Bopuuuh Maremaruke 1 FON, Belgrade 2013
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Teaching subject

Subjecst 01.200003 Economy

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject
MIO - Management and Organization, Compulsory subject

UNO subjects
Teachers: Jednak J. Sandra
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring basic knowledge in economics (introduction to economic analysis, microeconomics and macroeconomics) through theory,
techniques and practical examples. The course is an introduction and foundation for related subjects in higher years.

2. Educational outcomes (acquired knowledge):

Introduction to economic science; elucidation and mastery of basic economic categories, laws, principles and processes; connection and
critical understanding of economic concepts, as abstract categories, with practical economic life; proper orientation in identifying
significant economic events in a country, but also on a global scale; development of economic logic and thinking about contemporary
microeconomic and macroeconomic problems.

3. Course content/structure:

Theoretical teaching:

Introduction to economics; Subject and method; Economic categories, laws and models; Leading schools of economic thought; Structural
problems of production; Interdependence of production, distribution, exchange and consumption; Production possibilities frontier and
opportunity cost; Factors of production and enterprises in a market economy; Analysis of the market of factors of production; Capital and
labor; Wages and profit; Concept and forms of enterprise; Basic elements of a market economy; Demand and supply of goods and
services; Elasticity of demand and supply; Market equilibrium; Welfare analysis; Production function and economic analysis of costs;
Production function; Law of diminishing returns; Total, average and marginal product and their interdependence; Production and costs;
Total, average and marginal costs; Break-even point and break-even point; Cost economy and diseconomies; The concept and functions
of the market; Spheres of market inefficiency; Alternative market structures; Maximization of the producer objective function under
conditions of perfect and imperfect competition; Monopoly; Monopolistic competition; Monopoly price and monopoly profit; Basic
macroeconomic aggregates; Gross domestic product; Gross national product and national income; AD-AS model and multiplier model;
Aggregate demand curve and determinants; Aggregate supply curve and determinants; Aggregate demand and aggregate supply
equilibrium; Accumulation, investment, consumption and national income; Determinants of national income; Use of the accumulation
curve and consumption curve; Accumulation and investment; Investment performance and capital ratio; Consumption plus investment;
Recession and inflation gap; Investment multiplier; Paradox of saving; Economic development and foreign direct investment; The concept,
importance, goals and factors of economic growth and development; The concept of sustainable development; Development indicators;
Theories of economic growth and development; Economic development and inflation; Business cycles; Countercyclical policy;
International capital movements; Portfolio investment and foreign direct investment; Money and the money market; Origin, forms and
functions of money; Monetary aggregates and the quantitative theory of money; Central bank and banking; Money supply and demand for
money; Monetary multiplier; Inflation and unemployment; The concept, indicators, types and effects of inflation; Anti-inflationary policy;
Interdependence of inflation, unemployment and economic growth; Forms of unemployment; Labor market and wages; Deflation;
Macroeconomic policy instruments; Stabilization and development economic policy; Budget and fiscal policy; Taxes; Public debt;
Government spending multiplier and crowding out effect; Monetary and credit policy; Exchange rate policy; Devaluation and revaluation;
Balance of payments; Investment policy; Price system and policy; Economic policy in the field of international trade; European integration
processes; European Union; European Monetary Union; European transition processes.

Practical teaching:

Exercises follow the methodological units Lectures.

4. Teaching methods:

Lectures, exercises, calculations and presentation of seminar papers and essays, case studies, colloquia, consultations. Each form of
teaching requires preparation, cooperation and participation of students. Students are stimulated and activated through interactive

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Oral exam Yes 50.00
Colloquiums Yes 40.00
Seminar paper Yes 5.00
Literature

NO.. Authors Title Publisher Year
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Literature
NO.. Authors Title Publisher Year
1 |Kparysm, JI. Exonomuja - OCHOBU MUKpPOEKOHOMCKE U wsYesme ayropa, Beorpan | 2020
MaKPOEKOHOMCKE aHalIn3e
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Teaching subject

Subjecst 01.100079 English in computer science
Number of ECTS: 4

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Andjelkovi¢ S. Jelena
Mersnik T. Marija

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Introduction to the basics of professional English and terminology in the field of ISIT, improvement of oral communication skills on

professional topics, skills in reading and understanding read professional texts, mastering the basics of business correspondence in
English, and establishing knowledge of grammar.

2. Educational outcomes (acquired knowledge):

Students will master the basics of this professional field and establish their knowledge of grammar. They will actively use basic

professional terminology, learn to communicate verbally and in writing on professional topics, read simpler professional texts with
understanding, and learn to write and respond to business letters and emails.

3. Course content/structure:

Theoretical teaching

P01: Computer essentials: reading and vocabulary; P02: Software basics: reading and vocabulary; P03: Operating systems and GUIs:
reading and vocabulary; P04: Programming: reading and vocabulary; P05: ICT systems in business: reading and vocabulary; P06: E-
business: reading and vocabulary; P07: Mid-term revision; P08: Job hunting in ICT: reading and vocabulary; P09: Careers in ICT sector:
reading and vocabulary; P10: History of ICT: reading and vocabulary; P11: The Internet and Internet Security: reading and vocabulary;
P12: Recent developments of ICT: reading and vocabulary; P13: The Future of ICT: reading and vocabulary; P14: IT idioms and slang;
P15: Final revision.

VO01: Computer essentials: vocabulary practice; present tenses; V02: Software basics: vocabulary practice; comparison of adjectives;
aV03: Operating systems and GUIs: vocabulary practice; past tenses; V04: Programming: vocabulary practice; future tenses; V05: ICT
systems in business: vocabulary practice; modal verbs; P06: E-business: vocabulary practice; conditionals; VO7: Mid-term revision; V08:
Job hunting in ICT: vocabulary practice; reported speech; V09: Careers in the ICT sector: vocabulary practice; passive; V10: History of
ICT: vocabulary practice; infinitive and gerund; V11: The Internet and Internet Security: vocabulary practice; plural of nouns; V12: Recent
developments of ICT: vocabulary practice; articles V13: The Future of ICT vocabulary practice; prepositions V14: IT idioms and slang —
vocabulary practice; grammar revision; V15: Exam practice.

4. Teaching methods:

Communicative approach and interactive teaching: through discussions, oral presentations, use of audio and video materials, individual,
team and pair work, solving mini case studies, writing short texts.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Written exam Yes 45.00
Colloquiums Yes 45.00
Literature
NO.. Authors Title Publisher Year
P. Fitzgerald, M. . PP . Garnet Publishing Ltd
1 i English for ICT St Higher E t . ’ 2011
McCullagh. C. Tabor nglish for ICT Studies in Higher Education Reading
2|S. R. Esteras, E. M. Fabre |Professional English in Use: ICT Cambr}dge University Press, 2007
Cambridge
J. McCarthy, J. McCarten, . Cambridge University Press,
3 D. Clark, R. Clark Grammar for Business Cambridee 2009
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Teaching subject

Subjecst 01.100080 French language in computer science

Number of ECTS: 4

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Andjelkovi¢ S. Jelena
Mersnik T. Marija

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: B1 level of French (according to ZEROJ)

1. Educational goal:

The aim of this course is to provide students with the necessary basics of the French language in the domain of information systems and
technologies that will be useful for them in carrying out professional activities in French IT companies, which are increasingly numerous in
our country, and which are looking for IT specialists with knowledge of the French language. Students' language skills will be developed,
especially oral and written communication, primarily through familiarization with innovations in French companies. France is first in Europe
and second in the world in technological innovation in companies). Students will be encouraged to adopt the specific terminology of the
various disciplines of information systems and technologies that they study within this study program.

2. Educational outcomes (acquired knowledge):

Students will master the basics of professional French and professional terminology in the field of information systems and technologies.
They will be able to actively communicate in French, both orally and in writing, with Francophone business partners. They will be able to
read and understand current events and professional texts in this field, and they will improve their knowledge of business communication
and correspondence related to IT, especially via e-mail.

3. Course content/structure:

« Science informatique, graphic environment, matériel, systems d'exploitation...
* Choix et installation du nouvel ordinateur.

* Les professionnels de l'informatique : développer un projet informatique, enseignements de programmation, d'algorithmique et de génie
logiciel.

« L'équipement informatique multimedia.

* L'ordinateur : un tool de travail.

« Connexion Internet et navigation sur la Toile.

« Virus informatique, antivirus et pare-feu.

* Les components de I'unité centrale.

« La correspondence électronique.

*Conclusion.

4. Teaching methods:

Communicative approach and interactive teaching with the help of modern video podcasts and other materials, as well as current texts on
innovations in the IT sector. Students' language skills will be developed during exercises, especially through simulating professional
situations, solving small case studies, and understanding authentic video materials from the Internet.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Written exam Yes 50.00
Colloquiums Yes 40.00
Literature
NO.. Authors Title Publisher Year

1 |Oddou, M. Informatique.com Paris, CLE International 2010

2 |Cakelji¢, V. Lexique des affaires Beograd, FON 2013

3 |Madeleine, D. Dictionnaire de 1’informatique bilingue Paris, D. Madeleine 2017

francais-anglais anglais-francais

JoYesTHu MaTepujanu: caBpeMeH! BHIE0-
4 |Jbybuna Hypuh KITUIIOBH Ca MHTEPHETA, MPE3CHTAIINje OOH 2020
caLectures 1 Be>xOU
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Teaching subject

Subjecst 01.1S0001 Introduction to information systems

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Panterli¢ M. Ognjen

Babarogi¢ S. Sladan

Lukovi¢ S. Ivan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

To introduce students to the basic terms and concepts in the field of information systems and the process of IS development. Students are
introduced to the ways of using information in a company and how IS enables the improvement of quality, dynamics and competitiveness.

2. Educational outcomes (acquired knowledge):

Students will be able to Yes describe the phenomenon of IS, the processes and stages of its development. The student can Yes identify
the types of modern IS and indicate their function in the business system. They will be able Yes analyze the processes and Yestki of a

3. Course content/structure:

Theoretical teaching

Basic concepts in the field of information systems. Information system architecture. IS development models. System analysis. Database
modeling. Standardization in software engineering.

CASE tools. Implementation. Use and maintenance of IS. Analytical processing - IS for decision support. Atrtificial intelligence and Expert
I1S. Fundamentals of e-business. IS security and control. Ethical, social and global aspects of IS. Exam preparation.

Practical teaching

Structural system analysis. Structural system analysis - examples. Structure and content of the database. Fundamentals of database
modeling. Examples of designing relational databases. More complex examples of designing relational databases. Examples of
translating PMOV into a relational model. Introduction to Access. Creating tables. Examples of SQL - query language. Working with forms.
Creating reports. Preparing for tests.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. Exercises based on illustrative and real-life examples, through interactive
work with students.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Practical exam Yes 12.00 | Written exam Yes 60.00
Tests Yes 28.00
Literature
NO.. Authors Title Publisher Year

1 |Rainer, Turban VYBoz y uahopManroHe CUCTEMe Data Status 2009

2 |ITarremuh O. Marepujamu y e-hopmu ca cajra is.fon.bg.ac.rs |OOH 2020

3 |Ormen ITanrennh Ckpunra Access OOH 2007

4 |Vladimir Zwass Fondations of information systems McGraw-Hill 1998

5 OFI.-bGH [Manrenuh, Ana 30upka 3aYesraka U3 HOCIOBHUX VICEH 978-86-7680-355-2 | 2019

ITajuh Cumosuh HHMDOPMAIIMOHUX CHCTEMa
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Teaching subject

Subjecst 01.Z00006 Mathematics 2

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Stojanovi¢ A. Milica

Dzamié Z. Dusan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Presenting and explaining mathematical content related to differential calculus of functions of several variables and integral calculus of
functions of one and several variables, which are intended for the engineer's profile.

2. Educational outcomes (acquired knowledge):

Students will use and apply differential calculus of functions of several variables and integral calculus of functions of one and several
variables, which are part of the basic tools for modeling organizational and technical systems.

3. Course content/structure:

Theoretical teaching 1. The concept of a function of several variables. Limit value and continuity. 2. Partial derivatives. Total differential.
Differentiability. 3. Existence of an implicit function. 4. Elements of field theory. Derivative in the other direction and gradient. 5. Taylor's
formula. 6. Necessary and sufficient conditions for an unconditional extremum. 7. Necessary and sufficient conditions for a conditional
extremum. 8. Definite integral. 9. Indefinite integral. The relationship between a definite and an indefinite integral. 10. Methods of change
and partial integration. 11. Integration of rational and some classes of irrational functions. 12. Applications of integral calculus. Improper
integrals. 13. Double and triple integral. 14. Change of variables in double and triple integrals. 15. Infinite series. Power series

Practical teaching 1.Examples of functions of several variables. 2. Partial derivatives. 3. Derivatives implicitly for silent functions. 4.
Derivative in direction and gradient. 5. Taylor's formula. 6. The problem of the unconditional extremum. 7. The problem of the conditional
extremum. 8. Calculation of the definite integral. 9. Integration methods. 10. Integration of rational and some classes of irrational functions.
11. Applications of integral calculus. 12. Double and triple integrals. 13. Change of variables. 14. Testing the convergence of series. 15.
Exam questions.

4. Teaching methods:

The classic way using a whiteboard and computer presentations.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Written exam Yes 20.00
Colloquiums Yes 25.00 | Oral exam Yes 50.00
Literature
NO.. Authors Title Publisher Year
1 | M- Crojanosuh, O. Matemaria 2 ®OH 2019
Muxuh
B. Tonopuesuh, 1.
2 |IJamuh, H. Mnagenosuh, |MatemaTuka 2 —30upka 3aYestaka OOH 2016
H. Huxonuh
3 J. JoBaHoB, P. JlazoBuh, MaTeMaT.yu(a 2, 30upka 3aYesTaka 1 NpuMepu ®OH 2009
. Bopuh KOJIOKBU]yMa
4| 1. Bopuh MaTeMaT.yu(a 2, pemienu npuMmepu ca Exama u ®OH 2014
KOJIOKBH]yMa
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Teaching subject

Subjecst 01.0P0001 Psychology

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Kovacevi¢ Z. Ivana
Miladinovi¢ M. Slobodan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Defining theoretical and methodological principles of psychology, relevant for critically assessing human behavior in organizations and
solving business problems in the domain of organizational behavior.

2. Educational outcomes (acquired knowledge):

The student will be able to critically evaluate human behavior in an organizational context, and to recognize and solve business problems
of a psychological nature (in the domain of organizational behavior)

3. Course content/structure:

Theoretical teaching

Psychology as an applied science and the psychological side of work. Personality, personality traits and measurement. Psychology of
work: subject, goals, areas and methods of psychology of work - job analysis. Professional orientation; the process of choosing a
profession. The procedure and modern tendencies of professional selection; prediction of work behavior. Work adaptation: problems of
adaptation and methods of technopsychophysiology of work. Work absenteeism, employee fluctuation and psychological aspects of work
injuries. Introduction to organizational psychology. Social and work groups. Personality and organization: types and problems.
Management: concept, theories and psychological problems. Motivation for work: concept and theoretical interpretations, factors and
motivation management. Communication in the organization: process, types, types, difficulties in the communication process. Stress in
the organization: concept, stages, types, sources, consequences and management.

Practical teaching

Subject and tasks of psychology - workshop. Agreement on practical group work - experiments that changed psychology as a science.
Job analysis - group workshop. Professional selection techniques - job interview: role-playing. Injuries at work: example analysis (group
work). Preparation for the first colloquium - quiz. Social and work groups: case study. Problems of management and management
theories: case study. Motivation for work: case study. Problems of communication in the organization: case study. Stress: individual
differences in reactions to stressful events - discussion. Presentation of seminar papers.

4. Teaching methods:

Lectures interactive teaching: solving a specific structured problem (workshop), experiential learning using role-playing techniques, group
discussion, case study, teamwork on the preparation of a seminar paper on an agreed topic.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 60.00 | Oral exam Yes 30.00
Seminars Yes 10.00
Literature

NO.. Authors Title Publisher Year
1 |Muxaunosuh, /1. TIcuxomoruja paYes u opranusaiuje FON, Belgrade 2010
7l HcrpaknBaukyl 4IaHIM MO JOTOBOPY ca 2020

CTYJICHTUMA
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Teaching subject

Subjecst

01.0P0002

Number of ECTS: 5

Sociology

Program(s) in which it is performed

IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers:

Miladinovi¢ M. Slobodan

Kovacevi¢ Z. Ivana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The student should be presented with basic knowledge of sociology, introduced to the main social categories and laws that are brought
into an organizational context, and introduced to the main characteristics and peculiarities of our society so that he can use this
knowledge in practice, i.e. understand the social context of organizational phenomena and understand the sociological way of thinking
about them and apply it in practice.

2. Educational outcomes (acquired knowledge):

Course Outcome

Acquiring basic sociological knowledge with the ability to practically recognize social categories and apply them, as well as demonstrating
a positive attitude towards the importance of lifelong learning in personal and professional development. This includes developing the
ability to:

- solve complex problems in non-standard conditions;

- apply successful communication skills in interaction and cooperation with members of different social groups;

- independently and responsibly manage complex projects related to knowledge of the social context in which one operates;

- apply professional ethical standards in management in accordance with the applicable social context;

- organize, control and train others for work;

- improve existing management practice in accordance with the social context, through analysis and evaluation of various concepts,
principles, models and practices.

3. Course content/structure:

Theoretical teaching

Introductory lesson, Sociology as a science, concept and subject of sociology; Group and organization; Bureaucratic organization; Social
values; Social power; Social structure: classes and elites; Social-class structure of our society; Social mobility; Modern social systems:
capitalism and socialism; Globalization of modern society; Society in transition; Scientific and technological development and society;
Development of information and communication technologies and modern social changes; Ecology and society; Work, organized work,
economic democracy and participation.

Practical teaching

Introductory lesson, Sociology as a science, concept and subject of sociology; Group and organization; Bureaucratic organization; Social
values; Social power; Social structure: classes and elites; Social-class structure of our society; Social mobility; Modern social systems:
capitalism and socialism; Globalization of modern society; Society in transition; Scientific and technological development and society;
Development of information and communication technologies and modern social changes; Ecology and society; Work, organized labor,
economic democracy and participation.

4. Teaching methods:

Frontal teaching with students, Group and individual seminar teaching, Mentoring, Presentation of seminar papers. Project work in small
groups.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points

Lecture activity Yes 10.00 | Oral exam Yes 45.00
Colloquiums Yes 40.00
Seminars Yes 5.00
Literature
NO.. Authors Title Publisher Year

1 |Munaauaosuh, OCHOBH COLIMOJIOTH|E OpraHu3allije beorpan: ®OH 2014

. . .. Beograd: Ekonomski
2 |Giddens, Anthony Sociologija Fakfltet 2007
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Literature
NO.. Authors Title Publisher Year
Alexander, Jeffrey C;
Thompson, Kenneth; . . )
3 |Edles, Laura Desfor: A Contemporary IntIrOdU.CthI.l to Sociology: Routledge 2017
Culture and Society in Transition
Capous-Desyllas,
Moshoula

Yestym: 08.11.2025

CtpaHa 18




Teaching subject

Subjecst 01.810001 Programming principles
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Lazarevi¢ D. Sasa
Antovi¢ D. llija

Savi¢ S. Dusan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. dess‘:gj:;?;n Subject name Ii:f::;gio. Must pass.
1, ITO001 | Basics of infomtaional communications technology Yes Ho
Conditions:

1. Educational goal:

Understanding and applying the principles, rules and methods of Yes programming:

« the program development process: analyzing, designing, implementing, testing, installing and administering programs;

« the program coding and testing process: creating programs using appropriate algorithmic and instructional structures and verifying their
correctness (unit testing); using imperative programming languages; using appropriate software tools for creating programs and verifying
their correctness;

« the program evaluation process: measuring program performance and optimizing them; applying basic software metpuka.

2. Educational outcomes (acquired knowledge):

Students develop software using the functional decomposition method and structural programming in a non-objective imperative
language.

3. Course content/structure:

Theoretical teaching:

1. Introduction

2. Programming using the machine-dependent programming language L3S (2.1. Construction of a hypothetical lower-level language: Low-
Level Language Simulator (L3S); 2.2. Architecture of the processor on which programs written in the L3S language are executed; 2.3. Set
of instructions of the language <eng>L3S; 2.2. Programming in the L3S language)

3. Basics of the higher-level programming language C

4. Lists (4.1. Concept of the list type /TP/; 4.2. Basic TP; 4.3. Constants; 4.4. Variables; 4.5. Enumeration type; 4.6. Interval type; 4.7.
Pointer type)

5. Statements (5.1. Program structure; 5.2. Arithmetic, logical and other expressions; 5.3. Value assignment statement; 5.4. Input/output
statements; 5.5. Statements for controlling program execution)

6. Algorithmic structures /AS/(6.1. Algorithm; 6.2. Linear AS /sequence/; 6.3. Branched AS /selection/; 6.4. Cyclic AS /iteration/; 6.5.
Programming language (implementation) idioms)

7. Subroutines: functions and procedures (7.1. The concept of subroutine; 7.2. Types of parameters: formal and actual /real/, input and
output, value and address, constant and non-constant; 7.3. Mechanisms for transferring parameters by value and by address; 7.4. Block,
local and global variables; 7.5. Area identifier definitions; 7.6. Subroutine testing; 7.7. Algorithmic (procedural) abstractions; 7.8. Recursive
functions and procedures)

8. Structured types of lists (8.1. Composite types: 8.1.1. Structures; 8.1.2. Unions; 8.2. Collection types: 8.2.1. Static TP: (a) Arrays; (b)
Matrices; 8.2.2. Dynamic TP: (a) Linked lists /pointers and dynamic memory allocation; stack, queue, list; 1UL, 2UL/; (b) Libraries; 8.3. List
abstractions and ATP)

9. Input/output operations (9.1. Streams; 9.2. Creating, opening and closing Libraries; 9.3. Yesto€na variable; 9.4. Yesto¢na pointer; 9.5.
Reading files from Yestogna; 9.6. Writing files to YestoCna; 9.7. Text Yesto¢na; 9.8. Operations on Yesto¢na: search, browse, sort,
update)

10. Program development using algorithmic abstractions and file abstractions (10.1. Program (software) development process; 10.2.
Analysis and design: methodYes functional decomposition (top down); 10.3. Implementation: methodYes structured programming
(structured programming); 10.4.

Testing: unit testing; 10.5. Case study)

11. Fundamentals of software (program) engineering.

Practical teaching: The exercises are fully aligned with the lessons, both in structure and content.

4. Teaching methods:

Lectures: Lectures ex cathedra, with the use of multimedia resources; development of case studies. Exercises: work in a computer lab,
solving problems, programming.
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Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 40.00 | Written exam Yes 30.00
Oral exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 |B-W. Kernighan, DM. 1p 02 16k jezik C, 1T izdanje CET, Beograd 2003
Ritchie
2|C.L. Tondo, S.E. Gimpel Progr gmskl jezik C — reSenja zadataka, II CET, Beograd 2004
izdanje
O.J. Dahl, E.W. Dijkstra, . .
3 C.AR. Hoare Structured Programming Academic Press 1972
4 |N. Wirth Algorithms + Data Structures = Programs grlglftslce—Hall, Englewood 1976
5 |A. UBetnh CTpyKTypupaHU IPUCTYII IPOTpaMHUpPALy ?;H H3Yespawrso, Hobu 2005
6 |B.W. Kernighan, R. Pike |The Practice of Programming Addison-Wesley 1999
7 D.R. O'Hallaron, R.E. Computer Systems: A Programmer's } 2016
Bryant Perspective (using C), 3rd ed.
8 |K.N. King C Programming: A Modern Approach , 2nd ed. |- 2008
9 [Stephen Kochan Programming in C, 4th ed. - 2014
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Teaching subject

Subjecst 01.200017 Process engineering

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Slovi¢ R. Dragoslav
Simeunovi¢ P. Barbara

Stojanovi¢ D. Dragana

TomasSevi¢ B. Ivan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Introducing students to the basic concepts of the process approach and process engineering in manufacturing and service business
systems. Students will learn how to identify, map, document, measure and improve business and labor processes, using specific
engineering and management methods.

2. Educational outcomes (acquired knowledge):

By studying the subject, students acquire advanced academic and professional knowledge that enables critical understanding and
application of the process approach, as well as skills for independent and team work to solve complex problems of design (identification
and classification, mapping, documentation), setup, and improvement of processes in business systems.

3. Course content/structure:

Theoretical teaching: Process engineering — subject, procedure, instruments, objectives. Concept, importance and development of the
process approach. Design, setting up, managing and improving processes. Types of processes. Processes and organizational structure.
Basic, supporting and management processes. Processes as a basis for designing information systems. Universal technology of the
process approach. Designing process architecture. Process planning. Process selection and ranking. Process specification (mapping,
documentation, hierarchical decomposition, creation of process ID cards). Process review and improvement. Selection of process
improvement methodology. Continuous improvement, redesign and reengineering of processes. IT support for process engineering.
Practical teaching: Concept and structure of processes. Designing the value chain of a business system. Selecting processes for
improvement. Mapping process activities and resources. Process analysis from the perspective of process efficiency, costs, quality and
frustration. Qualitative process analysis (identification of activities that do not add value, root cause analysis of the problem) and
identification of problem areas. Formulation of proposals for process improvement. Design of the new state of the process. Assessment of
the effects of improvement, preparation and deployment of the improved process.

4. Teaching methods:

monologue method, conversation method, demonstrative method, case study, learning through collaborative work on solving practical
problems, independent research by students and problem solving based on the received proposals, consultations in developing a project
proposal and independent work by students through learning and developing a project proposal.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity during class Yes 10.00 | Written exam Yes 30.00
Colloquiums Yes 20.00
Project assignment Yes 40.00
Literature
NO.. Authors Title Publisher Year
Panosuh M., Tomamesuh
1 |A., Crojanosuh /1., WNuxemepuHr npoueca FON, Belgrade 2012
Cumeynosuh b.
Dumas, M., La Rosa, M.,
2 |Mendling, J., & Reijers, |Fundamentals of business process management |Heidelberg: Springer 2018
H. A.
Process Mapping, Process improvement and .
3 [Madison D. Process Management — A Practical Guide to Ic’a;tl(i);:)fnr;ss LCC, Chico, 2005
Enchancing Work and Information Flow
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Literature
NO.. Authors Title Publisher Year
4 Slack, N., & Brandon- Operatlol}s and process management: principles Pearson, UK 2018
Jones, A. and practice for strategic impact
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Teaching subject

Subjecst 01.200018 Technology and Development Management
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Marinkovi¢ P. Sanja

Petkovi¢ G. Jasna

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Development of academic and professional knowledge and skills in the functional area of technology management and development in
the enterprise. Technology, an external force and internal strength of the enterprise, is considered in the management approach as a
strategic factor in the competitiveness of enterprises, industries and the economy as a whole. The program includes methods, techniques
and models to support strategic and operational technology management in the enterprise. Students are trained to apply knowledge to
solve specific issues of predicting, planning, organizing and managing the dynamics of changes in technology, technological systems,
processes and operations in practice.

2. Educational outcomes (acquired knowledge):

The student possesses academic and professional knowledge in the field of technology management and technological development in
the enterprise. The student is able to Yes solve specific issues of predicting, planning, organizing and managing the dynamics of changes
in technology, technological systems, processes and operations in practice. He applies the skills of agile management of technological
development and rapid response to changes in the environment. He analyzes technologies that can be introduced into the enterprise and
is able to Yes choose a technological alternative that contributes to business improvement. He defines indicators of technological
progress and analyzes and monitors technological progress in the enterprise.

3. Course content/structure:

Theoretical teaching

Technology management; Technology and organization; ICT and business development; Strategic technology management; Support for
strategic technology management; Technological innovations; Operational technology management; Support for operational technology
management; Components of processes and operations; Technology transfer; Fundamentals of technological entrepreneurship,
Globalization and technological cooperation; Global technology strategies, Technology management and sustainable development.
Practical teaching

Analysis of application examples and solving problems using various methods from the field of technology management and development:
Technological forecasting: Delphi, PATTERN, Brainstorming; Agile technology management, Technology performance indicators in the
enterprise: Technological progress indicators (TP), Types of TP, TP rate, Objective matrix; Technology evaluation and selection methods:
Yes ranking method, Yes AHP method, Methods for supporting technology innovations in the enterprise; Solving Yes tasks using
software, Application of Yes method in domestic enterprises; Creative workshops; Presentations of seminar papers and project tasks.

4. Teaching methods:

Lectures, interactive teaching: workshops, exchange of ideas and knowledge through group discussion, learning by example through case
studies, mentoring and teamwork; Training students in the application of technology management methods and techniques in companies;
Solving problems with active student participation; Involving students in research work through the preparation of seminar papers.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 40.00 | Written exam - tasks Yes 40.00
Written exam - theory Yes 20.00
Literature
NO.. Authors Title Publisher Year
1 {JIeBu-Jakmmh, M. MeHaiMeHT TEXHOJIOTH]E U pa3Boja Beorpaz: Yuroja mramma 2010

JleBu-Jaxmuh, M. .
7 MeHayMeHT MHOBAIHMja ¥ TEXHOJIOMIKOT

2 |Mapwunkosuh, C., & 38012 Beorpan: ®OH 2015
TleTkosuh, J. P )
Burgelman, R., Strategic Management of Technology and

3 |Christensen, C. M., g 8 gy Mc Graw Hill 2008

Innovation

&Wheelwright, S. C.
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Literature
NO.. Authors Title Publisher Year
Cetindamar, D., Phaal, R., | Technology Management — Activities and .
4 &Probert. D. Tools Palgrave Macmillan 2010
5 Harrison, N., &Samson, Technol.ogy Management - Text and Me Graw Hill 2002
D. International Cases
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Teaching subject

Subjecst 01.200019 Basics of operational management

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers:
Leci¢-Cvetkovi¢ M. Danica
Anti¢ R. Slobodan

Dordevi¢ Milutnovi¢ S. Lena
Cveti¢ B. Biljana

Danilovi¢ D. Milo$

Raki¢evi¢ M. Zoran

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring advanced academic and professional knowledge about the concept, domain and content of operations management, its
importance in modern business and the digitalized environment, as well as preparation and training for the application of modern
concepts, models and methods of operations management in a real organizational and business system.

2. Educational outcomes (acquired knowledge):

After completing the learning process, students will be able to Yes define and argue the key elements of operational strategy, as well as
Yes apply the concepts and methods of operations management in solving problems related to production programming, product
development, resource planning, capacity planning and balancing, and inventory and quality management.

3. Course content/structure:

Theoretical teaching

P-01: Introductory notes on the subject and method of work; P-02: Concept, importance and development of operations management; P-
03: Demand forecasting and production programming; P-04: Designing product-service packages; P-05: Resource and capacity planning:
concept and importance; P-06: Product and process quality; P-07: Logistics and supply chains; P-08: Material flow and inventory
management; P-09: Lean management concept; P-10: Quantitative models in operations management; P-11: Information technologies
and digitalization in operations management; P-12: Big data analytics in operations management; P-13: Computer-integrated and flexible
production.

Practical teaching

V-01: Operational strategy in a global environment; V-02: Make or buy analysis; V-03: Demand forecasting methods; V-04: Facility
location and layout; V-05: Capacity calculation and capacity utilization; V-06: TQM (Total Quality Management) concept, TQM tools; V-07:
Planning of logistics processes and flows; V-08: Methods of waste identification and just-in-time supply; V-09: Operational and lean
management: presentation and analysis of selected case studies; V-10: Fundamentals of aggregate planning; V-11: Operational
management and business intelligence; V-12: Software support for operational management, part 1/2; V-13: Software support for
operational management, part 2/2.

4. Teaching methods:

Lectures ex cathedra, interactive and Auditory exercises (creative workshops and case studies) and practical (laboratory) exercises.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Oral exam Yes 40.00
Colloquiums Yes 30.00
Practical teaching Yes 20.00
Literature
NO.. Authors Title Publisher Year

1 OwmepOerosuh-bjenosuh J.

- OcHOBe OIepaluOHOT MEHAIIMEHTa FON, Belgrade 2010
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Literature
NO.. Authors Title Publisher Year
. OmneparioHy MEHAIMEHT (TIPEeBO/] ca EHIIECKOT Herrap sa Publisherxy
2 | Xejzep I1., Pennep b. . nenatHocT ExoHoMcKkor 2011
jesnka)
(dakynreta, beorpan

3 Bacussesuh, 1., [IBetuh, |MeHaUMEHT JOIHCTHKE M JaHala CHabaeBama, FON, Belgrade 2018
B., Yesuunosuh, M. JIPYT'O JOMYEKEHO U MIPOLIUPEHO U3Y eSmhe

4 Bacuseesuh /1., CnoBuh  |Kamzen — jamancka mapaanrma ImocjioBHE FON, Belgrade 2015
. HU3BPCHOCTH

5 Jleanh-L{BeTkoBHA, /1., YrnpaBibamke MPOU3BOAKBOM U NPYKABLEM FON, Belgrade 2015
Artanacos, H. yciyra

6 |Wnuh O. Pauynapcku uHTErprCcaHa MPOU3BOIEHA FON, Belgrade 2015

. Operations Management: An Integrated .
7 |Reid D.R, Sanders N.R. > Wil 2016
el » SANAers Approach, 6th Edition ey

Slack, N., Brandon-Jones, |Operations and Process Management:

8 |A., Johnston, R. and Betts, | Principles and Practice for Strategic Impact, 4th |Pearson, Harlow, UK 2015
A. edition
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Teaching subject

Subjecst 01.200010

Number of ECTS: 6

Probability theory

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Pokovi¢ M. Aleksandar

Ignjatovi¢ P. Marina

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring basic knowledge of probability theory and training in the application of that knowledge in solving practical problems.

2. Educational outcomes (acquired knowledge):

Studying probability theory equips students to solve concrete problems and provides a foundation for understanding the methods and
models of statistical analysis.

3. Course content/structure:

P01: Random events, properties. Operations and relations with random events. Probability (definitions). P02: Conditional probability,
properties. Total probability formula, Bayes' formula. P03: One-dimensional random variables of discontinuous type. P04: One-
dimensional random variables of continuous type. P05: Parameters of a random variable. Generatrix function. Chebyshev's theorem. P06:
Models of discontinuous distributions. PO7: Models of continuous distributions. P08: Limit theorems in probability. P09: Two-dimensional
random variables of discontinuous type. P10: Two-dimensional random variables of continuous type. P11: Moments of two-dimensional
distributions. P12: Marginal distributions. Conditional distributions. P13: Regression analysis.P14: Two-dimensional normal distribution.
P15: Distributions of some functions of random variables.

Practical teaching

V01: Combinatorics. V02: Random events. V03: Probability. Conditional probability. VO4: Total probability, Bayes' formula. V05: One-
dimensional random variables of discontinuous type. V06: One-dimensional random variables of continuous type. VO7: Parameters of
random variables. V08: Models of discontinuous distributions. V09: Models of continuous distributions. V10: Two-dimensional random
variables of discontinuous type. V11: Two-dimensional random variables of continuous type. V12: Marginal distributions. Conditional
distributions. V13: Regression analysis. V14: Two-dimensional normal distribution. V15: Distributions of some functions of random
variables.

4. Teaching methods:

The classic way, using a blackboard and a computer.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 40.00 | Oral exam Yes 60.00
Literature

NO.. Authors Title Publisher Year
1 |BykoBuh H. OcHOBe BepoBaTHONhE FON, Belgrade 2012
Bbynajuh M., Bykmuposuh
2 %’(’)5:;?%”:?%3;& C. Teopuja BepoBaTHOhe 30upka 3aYesTaka FON, Belgrade 2015
Hob6pora M.




Yestym: 08.11.2025 CtpaHa 27



Teaching subject

Subjecst 01.1T0002 Computer architecture and operating systems

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Jovanovi¢ D. Bojan
Bogicéevi¢ Sretenovi¢ S. Marija

Sosevié Z. Uros

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

To enable understanding of computer architecture and organization, to analyze computer components and their interconnections; to
analyze the principles of component management, to introduce aspects of computer architecture that are necessary for acquiring
knowledge in other areas of computing such as operating systems and computer networks.

To introduce students to the fundamental concepts and principles of modern operating systems, with examples of modern operating
systems.

2. Educational outcomes (acquired knowledge):

The student can describe the classical computer architecture and its functional units, explain how the processor works by executing
instructions; explain different instruction formats, identify the main memory technologies and describe the principles of memory hierarchy;
describe how interrupts are used to control input, output and message transfer; identify different types of buses in a computer system.
Students will be able to use modern operating systems as tools for managing the hardware components of the system. They will be able
Yes to apply the acquired skills to manage the performance of the operating system, as well as methods of interprocess communication in
solving problems involving message transfer between dependent processes.

3. Course content/structure:

Theoretical teaching

P-01: Introduction to computer architecture and organization, P-02: Processor and memory, Computer components, Amdahl's law, P-03:
Instruction execution model (9 phases), Instruction format, Instruction types, P-04: Flow of instructions between processor and memory at
the RTL level, Addressing methods, Interrupts, P-05: Program execution control, Assembly programming, P-06: Multi-core processors,
Microprogram level, P-07: Introduction to operating systems, P-08: Process control, P-09: Concurrent processes and interprocess
communication, P-10: Memory management, P-11: Virtual memory, P-12: Processor allocation, P-13: Deadlock and methods for its
resolution, P-14: Management bills, P-15: Protection of bills.

Practical teaching

Exercises, Other forms of teaching, Study research work V-01: Basic concepts in the field of computer architecture and organization, V-
02: Characteristics of processors and memory, classification of processors and memory, Examples of the application of Amdahl's law, V-
03: Examples of different types of instructions, examples of the basic set of processor instructions, V-04: Examples of executing processor
instructions, Examples of instructions in assembler, V-05: Examples of programs in assembler, V-06: Examples of improving performance
by applying parallel processing of instructions, V-07: Basic concepts in the field of operating systems, V-08: The process of booting,
configuring and monitoring the performance of an operating system, V-09: Examples of interprocess communication, V-10: Examples of
memory management, V-11: Introduction to the Linux operating system, V-12: Examples of working in command line under Linux
operating system, V-13: Startup protection using Windows as an example, V-14: Startup protection using Linux as an example, V-15:
Review exercises and preparation for the Final exam.

4. Teaching methods:

Lectures, exercises, lab. exercises.

Lectures are performed according to the ex cathedra model, the teacher uses a mandatory prepared presentation that is shown in the
classroom via a projector. The teacher uses a blackboard and a marker for individual teaching units as needed.

Exercises are performed in a regular classroom, where the teacher shows prepared presentations as well as specific tools via a projector.
The teacher uses a blackboard and a marker for individual tasks. The teacher instructs students Yes to set up the necessary tools on their
own computers and, according to the blended learning approach model, students work on their own computers in the classroom and at
home.

Laboratory exercises are performed in computer rooms, where the teacher shows prepared presentations as well as specific tools via a
projector, while students follow the exercises using computers in the classroom.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Practical part Yes 40.00 | Written exam Yes 60.00
Literature

NO.. Authors Title Publisher Year
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Literature
NO.. Authors Title Publisher Year
John L. Hennessy, David |Computer Architecture: A Quantative
! A. Patterson Approach, Sixth Edition Morgan Kaufmann. 2017
Abraham Silberschatz,
2 |Peter Baer Galvin, Operating System Concepts John Wiley & Sons, Inc. 2018
GregGagne
3 Dejan Simi¢, TTaBie Opranuzaiyja padyyHapa U OlepaTuBHH ®OH 2011
Barasesmuh CUCTEMH
4 |Douglas Comer Essentials of Computer Architecture Chapman and Hall CRC 2017
5 |Linda Null ESSCI.ItlalS of Computer Organization and Jones & Bartlett Publishers | 2018
Architecture
6 |William Stallings Opera}tlng Systems: Internals and Design Pearson Education Limited | 2018
Principles
7 |Dejan Simic Matepujaz Y CHICKTPOHCKOM obuky, FON, Belgrade 2020
mpe3eHTalia ca yacona Lectures
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Teaching subject

Subjecst 01.S10002 Programming 1
Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Tomi¢ B. Bojan

Sevarac V. Zoran

Jovanovi¢ M. Jelena

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites
NO.. dess‘:;jr\ee::t?;n Subject name Iishf::;g:o. Must pass.
1, S10001 | Programming principles Yes Yes
Conditions:

1. Educational goal:

Mastering programming techniques and using the Java programming language.

2. Educational outcomes (acquired knowledge):

Students' proficiency to program at an intermediate level in the currently most important programming language when it comes to
business applications, and Yes, they use appropriate software environments for programming.

3. Course content/structure:

Theoretical teaching

Review of basic concepts in programming using the Java programming language. Classes and objects. Methods and static methods.
Constructors. Advanced work with objects. Arrays as objects. Advanced work with strings. Interfaces. Important packages, classes and
interfaces from the Java API. Handling exceptions. Working with files. Collections of objects. Iterators. Java classes for working with the
most important instruction structures. Reflection. Handling events. Graphical user interface 1. Graphical user interface 2.

Practical teaching

Introduction to using various software tools for developing Java programs. Creating programs that illustrate advanced work with objects.
Review exercises 1. Creating programs that illustrate writing user classes. Creating programs that illustrate writing Java interfaces.
Review exercises 2. Creating programs that illustrate working with exceptions. Create programs that illustrate working with files. Create
programs that illustrate working with collections. Create programs that illustrate working with the most important instruction structures.
Create programs that illustrate working with reflection. Review exercises 3. Create programs with a graphical user interface. Review
exercises 4. Exam preparation 1. Exam preparation 2.

4. Teaching methods:

Lectures in the classroom with the help of computers, the Internet and open source software tools. Exercises in computer laboratories, in
small groups. Part of the exercises are performed by the teacher and the students follow, and the other part is reserved for independent
work of the students, individually or in groups, under the supervision of the teacher.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 30.00 | Computer exam Yes 70.00
Literature

NO.. Authors Title Publisher Year
Programming principles: a practical course with
b. Tomuh, J. h .
1 omli, J. Josanosuh, examples and solved problems in the Java FON, Belgrade 2018
3. lllesaparn, /1. Bypuh .
programming language
2 |H. Schildt Java: A Beginner’s Guide McGraw-Hill Education, 2014
New York
3. subject website with numerous links to solved 2020
examples
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Teaching subject

Subjecst 01.D00003 Marketing

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Kosti¢-Stankovi¢ M. Milica

Janic¢i¢ R. Radmila

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

To introduce students to marketing concepts, factors that influence value creation, creating value for customers, ensuring availability and
building value for customers, and communicating and promoting value. To introduce students to digital marketing, marketing
management, and marketing in a global environment.

2. Educational outcomes (acquired knowledge):

Advanced academic and professional knowledge in the field of market analysis, segmentation, target market selection and value
positioning. Problem solving in defining the product mix and determining the price of the product, defining the distribution and sales mix
and developing marketing communication and promotion. Leading complex projects in the field of planning, organizing and controlling
marketing activities. Analyzing the global environment and defining marketing strategy in the international market.

3. Course content/structure:

heoretical teaching

Conceptual aspects of marketing. Development of the marketing concept. Modern marketing concept. Marketing environment - linking
supply and demand. Market as a development potential of marketing activities. Basic market factors in shaping the marketing offer.
Structural types of markets. Target marketing. Analysis of the market environment. Relations between enterprises and the market.
Marketing research system. Shaping value for customers. Product. Project price. Availability and value addition. Distribution mix and
project. Communication and promotion of value. Marketing communication and promotion. Marketing communication instruments. Digital
marketing. Marketing process in value creation. Marketing management. Marketing planning. Marketing organization. Control of marketing
activities. Marketing in a global environment.

Practical teaching

Market analysis, application of external and internal analysis methods. Market segmentation, development of target segment profiles and
product positioning. Development of a marketing research plan. Determination of product characteristics. Product life cycle. Methods for
determining product pricing. Development of distribution and product strategies. Designing marketing communication activities. Analysis of
various promotional campaigns. Marketing activities for example services. Development of a marketing plan. Development of digital
marketing channels. Development of marketing tools for a selected international environment.

4. Teaching methods:

Lectures illustrated with multimedia aids, interactive discussion, work in small groups, solving and presenting practical examples, role
play, independent student research and work through learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity during class Yes 10.00 | Colloquiums Yes 25.00
Project development and presentation Yes 25.00 | Oral exam Yes 40.00
Literature
NO.. Authors Title Publisher Year
Koctuh-Crankosuh M,
1 |®ununosuh B, Mapketunr FON, Belgrade 2017

IlItaBbanuun B

2 |Kotler, P. T., Keller, K. L. |Marketing Management (17th Edition) Il:ior?l(iltzl(li: Pearson Education 2017
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Teaching subject

Subjecst 01.D00004 Project management

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Mihi¢ M. Marko
Bjelica Lj. Dragan

Mitrovi¢ M. Zorica

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None
Conditions:

1. Educational goal:

Acquiring scientific and professional knowledge in the theory and practice of project management necessary for successful application in
the implementation of various projects and programs.
Familiarization with and mastering modern project management methods and techniques.

2. Educational outcomes (acquired knowledge):

Students' ability to practically apply professional knowledge in managing time, costs, resources, quality, risk, contracts and
communications in the preparation and implementation of projects.

3. Course content/structure:

Theoretical teaching

The concept and types of projects, project life cycle. The concept of project management. Project management organization. Human
resource management in the project. Contracting management. Project quality management. Project risk management. Project
communication management. Project change management. Project implementation planning. Project implementation monitoring and
control. Project implementation reporting system. Standard computer programs for project management. Project management. Project-
oriented organization. Program management. Multi-project management. Agile project management.

Practical teaching

Structure diagrams — WBS and OBS. Structure diagrams — RACI matrix. Project Charter. Key event method. Gantt chart. Priority method.
Analysis of the structure of the network diagram. Time analysis using the CPM method. Time analysis using the PERT method. Resource
leveling method. Cost analysis. Realized value method. PRINCE 2 method. Overview of the Microsoft Project software package. PMI
methodology

4. Teaching methods:

Auditory, illustrative-demonstrative, verbal-textual, practical work methods.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points

Lecture activity Yes 10.00 | Written exam Yes 20.00

Colloquiums Yes 50.00 | Oral exam Yes 10.00

Seminars Yes 10.00

Literature

NO.. Authors Title Publisher Year
dakynTer 3a MPOjeKTHU U

1 |JoBanosuh II. Vupasbamwe mpojektuma, 11.uzYeswe WHOBALIMOHA MEHAIIMEHT, 2015

beorpan

Project Management — A System Approach to
2 |Kerzner Harold Planning, Scheduling, and Controling, Eleventh
edition

John Whiley & Sons,

Hoboken, New Jersey 2013
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Teaching subject

Subjecst 01.000027 Mathematics 3
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Stojanovi¢ A. Milica
Mihi¢ P. Olivera

Borici¢ Joksimovi¢ B. Marija

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. dess‘:;jr\eeﬁ?;n Subject name Ii:f::;::o. Must pass.
1, Z00002 | Mathematics 1 Yes Yes
Conditions:

1. Educational goal:

Presentation and explanation of mathematical content related to the theory of ordinary differential equations and systems of differential
equations with applications, as well as to elements of complex functions and the Laplace transform.

2. Educational outcomes (acquired knowledge):

Students will analyze and solve simple classes of differential equations and systems of differential equations. Students will apply the
Laplace transform to solve systems of linear differential equations.

3. Course content/structure:

Theoretical teaching 1. The concept of a differential equation (DJ). Picard's theorem. 2. Methods of solving DJ of the first order. 3. DJ of
the nth order. Reduction of the order of the equation. 4. Linear DJs of order n. 5. DJ systems. The concept of the first integral. 6. Systems
of linear DJs. Fundamental matrix. 7. Systems of linear DJs with constant coefficients. 8. The concept of a partial DJ. 9. The concept of a
function of a complex variable. Cauchy-Riemann Conditions. The concept of an analytic function. 10. Integral. Cauchy's theorem and
Cauchy's formulas. Residue. 11. Application of the residue calculus. 12. Definition of the Laplace transform. 13. Inverse Laplace
transform. Melin's formula. 14. Application of the Laplace transform to linear DJs and systems of linear DJs. 15. Selected chapters in
mathematics.

Practical teaching 1.- 2. Some classes of DJs of the first order. 3. Linear DJs with constant coefficients. 4. Methods of constant variations
for linear DJs. 5. DJ systems. 6. Systems of linear DJs with constant coefficients. 7. Methods of constant variations for systems of linear
DJs. 8. Partial DJs of the first order. 9-10. Examples of functions of a complex variable. 11. Integral. 12. Residue calculus. 13. Laplace
transform. 14. Inverse Laplace transform. 15. Application of the Laplace transform.

4. Teaching methods:

The classic way using a whiteboard and computer presentations.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Written exam Yes 20.00
Colloquiums Yes 25.00 | Oral exam Yes 50.00
Literature
NO.. Authors Title Publisher Year
M. Crojanosuh, 1.
1 |'Bopuh, P. JTazosuh, O. Maremaruka 3 OOH 2015
Muxuh
H. Hukomnwuh, P. JIazosuh,
2 |H. Mnanenosuh, 1. Maremaruka 3, 36upka 3aY estaka OOH 2014
[Tamuh
3 | 1. Bopuh MartemaTuka 3 - peleHs IpuMEpH ®OH 2009
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Teaching subject

Subjecst 01.000054 Discrete mathematical structures

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Nikoli¢ T. NebojSa

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleai?;n Subject name Iishf::;c?:o. Must pass.
1, Z00002 | Mathematics 1 Yes Yes
Conditions:

1. Educational goal:

Introduction to and mastery of some standard content of discrete mathematics, such as elements of mathematical logic and graph theory,
relational structures, finite automata and formal languages, which are intended for the profile of computer engineers.

2. Educational outcomes (acquired knowledge):

The content of this course equips students of information systems and technologies with a formalized method of reasoning, which is an
essential foundation of computer science.

3. Course content/structure:

Theoretical teaching

1. Introductory concepts. 2. Propositional calculus. Propositional formula. 3. Conjunctive and disjunctive normal form. 4. Rules of inference
in propositional calculus. Boolean algebras. 5. Predicate calculus. Predicate formula. 6. Truth value of a predicate formula. Rules of
inference in predicate calculus. 7. Relational structures. Partially ordered set, chain and lattice. 8. Elements of graph theory. Directed and
undirected graphs. 9. Trees. Applications of binary trees. 10. Finite machine and finite automaton. 11. Minimization and merging of
automata. 12. Formal languages and grammars. 13. Language generated by a grammar. 14. Connection between finite automatons and
grammars. 15. Turing machine.

Practical teaching:Exercises, Other forms of teaching, Research work

1. Properties of logical operations. 2. Elimination of some logical operations. Tautologies. 3. Disjunctive and conjunctive normal form.
Properties of Boolean algebras. 4. Predicates. Properties of quantifiers.

5. Truth value of predicate formula. 6. Relations on finite and infinite sets.

7. Partially ordered set. Supremum. Infimum. Lattice. Hasse diagram. 8. Equivalence relations. Equivalence classes. 9. Graphs.
Representation of graphs. 10. Euler and Hamilton paths in a graph. 11. Trees and their application in computing. 12. Finite automata. 13.
Minimization of finite automata. 14. Regular grammars and their connection with finite automata. 15. Exam questions.

4. Teaching methods:

The classic method using a board, transparencies and computer presentations.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Written exam Yes 20.00
Colloquiums Yes 25.00 | Oral exam Yes 45.00
Seminars Yes 5.00
Literature
NO.. Authors Title Publisher Year

1 M. Yanranosuh, B.

Toxopuesuh, B, Bartuh JluckpeTHe MaTeMaTHIKe CTPYKType FON, Belgrade 2019

P B. Tonopuesuh, B. 30upka 3aYesraka U3 AUCKPETHUX

Bantuh, M. Yanranosuh |MaTeMaTHYKUX CTPYKTYpa FON, Belgrade 2016

3 |J.A. Anderson Discrete Mathematics with Combinatorics Pearson Education 2004

I. CreBanosuh, B.
4 |bantuh, C. Cumuh, M.
"hupuh

HI/ICerTHa MaTeéMaTUKa - OCHOBC

KOMOMHATOpUKe U Teopuje rpadosa AMC, Beorpan 2008

5| 1. Leetkopuh, C. Cumuh |/IuckperHa MaTeMaTHKa JIuGpa, beorpan 2000
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Literature
NO.. Authors Title Publisher Year
6 |K H. Rosen Discrete Mathematlcs and Its Applications, McGraw-Hill 1999
fourth edition
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Teaching subject

Subjecst 01.S10003 Programming 2
Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Devedzi¢ B. Vladan

Jovanovi¢ M. Jelena

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleai?;n Subject name Iishf::;c?:o. Must pass.
1, S10002 | Programming 1 Yes Yes
Conditions:

1. Educational goal:

Mastering programming techniques and using programming languages that are in trend.

2. Educational outcomes (acquired knowledge):

Students' skills to program at an advanced level using programming languages whose popularity is growing and Yes, they use appropriate
software environments for programming.

3. Course content/structure:

Theoretical teaching

Overview of basic and advanced concepts in programming using selected programming languages (e.g. Python, R, etc.; in this sense, the
course content is adjusted to trends and market movements as needed). These selected programming languages are not permanent —
the basic idea is to follow current programming trends and the popularity of individual programming languages, and the languages studied
in this course change accordingly as needed. Work with programming libraries and appropriate programming environments dynamically
follows the selected programming languages, their paradigms, their application focus, and their development.

Practical teaching

Introduction to the use of various software tools for program development using selected programming languages. Creation of programs
that illustrate basic work using these languages. Review exercises 1. Creation of programs that illustrate advanced work using these

languages. Review exercises 2. Create Yes applications using these languages. Review exercises 3. Exam preparation 1. Exam
preparation 2.

4. Teaching methods:

Lectures in the classroom with the help of computers, the Internet and open source software tools. Exercises in computer laboratories, in
small groups. Part of the exercises is performed by the teacher and the students follow, and the other part is reserved for independent
work of the students, individually or in groups, under the supervision of the teacher.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 30.00 | Computer exam Yes 70.00
Literature

NO.. Authors Title Publisher Year
course website with numerous links to solved
11 examples, Webgites of programmil_lg lapguages 2020
and corresponding programming libraries
studied within this course
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Teaching subject

Subjecst 01.1T0005 Human-computer interaction

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Minovi¢ V. Miroslav

Milovanovi¢ M. Milo$

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Understanding human-computer interaction from the user's perspective and understanding the user experience with special attention to
the cognitive characteristics (and limitations) of the user. Training of Yes students to define user requirements in the domain of user-
system interaction, perform analysis, design, implement and evaluate user interface elements.

2. Educational outcomes (acquired knowledge):

The student will be able to understand user characteristics, systematically and objectively evaluate system performance with respect to
user experience, and create systems in which there is harmony between system characteristics and cognitive requirements (constraints)
of the user..

3. Course content/structure:

Theoretical teaching

P-01: Introduction to the field of human-computer interaction. P-02: Man and his role in the interaction process. P-03: Computer and its
components. P-04: Interaction models. P-05: User models in the design process. P-06: User requirements modeling. P-07: Physical and
device models. P-08: Task analysis. Digital notation and design. P-09: System models. Implementation support. P-10: Evaluation
techniques. P-11: Application areas. Groupware. CSCW. P-12: Multimodal communication. Speech. Natural user interfaces. P-13:
Handwriting recognition. Computer vision. P-14: Pervasive computing. Virtual reality. Hypertext. P-15: Multimedia. WWW. Animation.
Digital video. Computer-assisted learning.

Practical teaching

W-01: Examples of human-computer interaction. W-02: Devices for human-computer interaction. W-03: Principles of user interface.
Examples of the WIMP paradigm. W-04: Methodology for user interface design. W-05: Examples and pitfalls. W-06: Cognitive system
architectures. W-07: Help system design. W-08: Examples of decomposition (HTA). W-09: Examples of knowledge-based analysis
(TAKD). W-10: Examples of entity-relationship model (ATOM) analysis. W-11: Examples of dialog design. W-12: Examples of multimodal
communication. W-13: Examples of natural user interfaces. W-14: Examples of virtual reality. V-15: Examples of designing a WWW
application with a focus on the user interface.

4. Teaching methods:

Lectures, exercises, practical work, consultations

Lectures are conducted according to the ex cathedra model, the teacher uses a mandatory prepared presentation that is shown in the
classroom via a projector. The teacher uses a blackboard and a marker for individual teaching units as needed. Exercises are conducted
in a regular classroom, with the teacher showing the prepared presentations as well as specific tools via a projector. The teacher uses a
blackboard and a marker for individual assignments. The teacher instructs students to set up the necessary tools on their own computers
and, according to the blended learning approach model, students work on their own computers in the classroom and at home. Practical
work is conducted according to the model of defining a project assignment, forming project teams and then developing them by students,
through regular consultations.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Practical teaching Yes 60.00 | Written exam Yes 40.00
Literature
NO.. Authors Title Publisher Year
1 | Dix, Finlay, Abowd, Beale |Human-Computer Interaction, Third Edition Prentice Hall 2004
2 |Jakob Nielsen Usability Engineering Morgan Kaufmann 1993
3 |Shneiderman, Plaisant Designing the User Interface Addison Welsey 2010
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Teaching subject

Subjecst 01.EP0002 Client-side web technologies and scripting languages
Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Bara¢ M. Dusan

Despotovié-Zraki¢ S. Marijana

Vukimirovi¢ B. Dragan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The main goal of the course is to introduce students to the principles of web application design and development and to master the
technologies for developing client-side web applications.

2. Educational outcomes (acquired knowledge):

Students mastered the knowledge and skills of designing and developing client-side web applications (front-end).

3. Course content/structure:

Theoretical teaching

Fundamentals of web programming. Key principles and concepts. Fundamentals of client-side web application development. Problems
and challenges of the presentation, application and session layers of the reference OSI model. Modern web application architectures and
the role of client technologies. HTML5. CSS3. Exchange of messages with different layers of a web application. XML technologies for
storing, processing and visualizing presentation layer messages. JSON. JSON API. RESTful architectures. Scripting languages.
Fundamentals of JavaScript. ES6. DOM. JS libraries. jQuery. AJAX. Development frameworks. MVC. AngularJS. ReactJS. VuedS.
Application of development frameworks in application development. Two-way data binding, event management, message rendering,
components, directives, working with DOM elements, Dependency Injection. Introduction to progressive web applications (PWA). Analysis
of web browser features and support for advanced functionalities of current client technologies. Review of good practices in client-side
web application development. Testing and securing client-side web applications. Introduction to architectures of complex e-business
applications. Technical and organizational aspects of application, service and process integration. API. Introduction to web services.
Comparative review of technologies for developing information systems in the Internet environment.

Practical teaching

Technologies for storing, processing and presenting presentation layer inputs. XML DOM. HTML5. CSS3. CSS preprocessors. Front-end
frameworks and libraries Bootstrap. Foundation. Semantic. Introduction to scripting languages. Fundamentals of JavaScript language.
Grammar and types. Control flow. Loops and iterations. Functions, expressions and operators. Text formatting. Regular expressions. [IFE
and anonymous functions. Structures. Collections. Objects. Prototype inheritance. Modular pattern. JSON. JSON API. AJAX.
Visualization. ChartJS. DataTables. JavaScript libraries. JQuery. Versioning like Yes. Git. JavaScript compilers and package
management. JavaScript frameworks: Angular, VueJS, React.

4. Teaching methods:

Classical Lectures. Auditory exercises and laboratory exercises in the computer room.
Project/seminar work development, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature
NO.. Authors Title Publisher Year

Responsive Web Design with HTMLS5 and
. CSS: Develop future-proof responsive websites L1
1|B.F . . Packt Publish 2020
famn using the latest HTMLS and CSS techniques, ackt FUbTIShing
3rd Edition
2 |M. Haverbeke Eloquent JavaScript No Starch Press 2018
B. Radenl.(f)vw, M Materijali za predmet Klijentske veb
Despotovi¢-Zrakié, Z. A .
3 s : tehnologije i skriptni jezici, u e-formi, sa - 2021
Bogdanovi¢, D. Baraé, A. .
Labus portala za e-u¢enje moodle.elab.fon.bg.ac.rs
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Teaching subject

Subjecst 01.150018 Programming languages for analytics

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Turajli¢ S. Nina
Jovanovi¢ Z. Milo$§

Delibasi¢ B. Boris

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring knowledge of modern programming languages suitable for data analysis and processing.

2. Educational outcomes (acquired knowledge):

Students have acquired the necessary knowledge to program basic list analysis processes.
Students apply appropriate list transformations and list analysis.
Students use list processing tools and techniques in an appropriate programming language.

3. Course content/structure:

Course content

Theoretical teaching

P-01. Introduction to programming languages used for analytics and their characteristics.
P-02. Control structures.

P-03. List structures for list analysis.

P-04. Accessing lists.

P-05. Higher-order functions.

P-06. Statistical and analytical functions.

P-07. Working with missing lists.

P-08. List cleaning.

P-09. List aggregation.

P-10. List visualization — for one attribute.

P-11. List visualization — for two or more attributes.

P-12. Working with text lists.

P-13. Collecting lists from the Internet (crawling).

P-14. Web services.

P-15. Analytics packages. Introduction to predictive analytics in a software environment.

Practical teaching

Exercises follow Lectures. In the exercises, students gain practical knowledge of the concepts and features of a selected language or set

of languages through the design and writing of programs for data analysis and processing.

4. Teaching methods:

Lectures are implemented through a combination of classical teaching, case studies and guest Lectures by experts from practice.
Exercises are implemented in the classical way by solving problems by writing programs in the appropriate programming language.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Practical work Yes 50.00 | Written exam Yes 50.00
Literature
NO.. Authors Title Publisher Year
1 |Cady, F. The Data Science Handbook John Wiley & Sons 2017
2 |José Unpingco Python Programming for Data Analysis Springer 2021
3 |Sebesta R.W. Co.nfzepts of Programming Languages, 12th Pearson 2019
Edition
4 EeTpOBHh M., Typajmuh Marepujanu y e-popmu ca cajra is.fon.bg.ac.rs |®OH 2019
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Teaching subject

Subjecst 01.000049 Introduction to business analytics

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Jeremi¢ M. Veljko
Kuzmanovi¢ S. Marija

Pani¢ V. Biljana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of this course is to introduce students to the importance and role of analytics in business.

2. Educational outcomes (acquired knowledge):

After passing the exam, students will be able to:

1. Recognize situations in which data analysis is necessary, identify problems, create reports, make predictions and optimize in order to
improve business;

2. Understand the role of business analytics methods and techniques in complex business systems;

3. Become familiar with tools that can be used in business analytics;

4. Think analytically and critically and work in a team.

3. Course content/structure:

Theoretical teaching: The concept and importance of business analytics. The evolution of business analytics. Business analysis and
business analytics. The role of a business analyst and a business analyst. Scope of business analytics. Descriptive, diagnostic, predictive,
prescriptive and cognitive analytics - concepts and examples of application. The place and role of business intelligence in business
analytics. Aspects of business analytics: theoretical, methodological, managerial, information or information technology. Analytics tools -
types, sources... Challenges in business analytics - major tools... . Tools for business analytics. Areas of application of business analytics
- business analytics in marketing, finance, accounting, human resources, supply chains and the like. Ethics in business analytics.

Practical teaching (auditorium and laboratory exercises): lllustrative examples of business analytics applications. Business analytics in
finance, accounting, human resources, supply chains. Introduction to business analytics tools. Application of MS Excel in business
analytics — introduction to basic functions for systematization, analysis and visualization of inputs. Introduction to the possibilities of using
MS Excel to solve optimization problems.

4. Teaching methods:

Lectures followed by appropriate presentations. Exercises based on illustrative and real examples, through interactive work with students
in case study analysis. Practical exercises in the computer room.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity during class Yes 10.00 | Oral exam Yes 30.00
Colloquiums Yes 20.00
Seminar paper Yes 40.00
Literature
NO.. Authors Title Publisher Year
1 |Author group Introduction to Business Analytics - Script Fgculty of organizational 2020
sciences
Ky3manosuh, M., Business Analytics in Finance, Chapter 8 in
2 |Hukomuh, I. M., & Financial Management, Control, and ®OH 2018
Capuh, I'. Managerial Accounting
317 R, Evans BUSI.II‘CSS Analytics: Methods, Models and Pearson 2017
Decisions
41- Lectures materials 2020
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Teaching subject

Subjecst 01.1S0002

Number of ECTS: 6

Data structures and algorithms

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Turajli¢ S. Nina

Petrovi¢ V. Marko

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Introducing students to the concept of incentive structures, their efficient implementation on a computer, and algorithms for manipulating
them

2. Educational outcomes (acquired knowledge):

In solving practical problems, students will analyze, select, and successfully apply the instruction structures and algorithms that are most
suitable for solving the problem.

3. Course content/structure:

Theoretical teaching

Abstractions in programming. The concept of array structures. Types of array structures. Linear structures. Stack, Queue, List. Definition
via ATP. Linear structures. Implementation via arrays and dynamic structures. Optional types. Generic structures.

Analysis of algorithm efficiency. Searching linear structures: sequential, binary, exponential and interpolation search. Sorting algorithms:
selection, replacement, insertion, Shell method, merge method and quick sort. Hybrid algorithms.

Functional types. Specialization of complex types (covariance and contravariance). Iterators. Asynchronous functions. Processing of array
flows (stream processing). Introduction to reactive programming.

Trees. Basic terms. Trees. Binary trees Searching binary trees Searching multi-branch trees. B, B* and B+ trees. Searching by
transforming key into address. Graphs and networks. Examples of algorithms over graphs. Structures and algorithms over strings.

Practical teaching

Implementation of procedural abstractions. Implementation of the index abstraction. Implementation of linear structures. Searching linear
structures. Solving problems in the field of linear structures. Presentation of sorting algorithms. Implementation of trees. Solving problems
in the field of trees. Exercises with tree transformations. Exercises with AVL trees. Exercises with B-trees. Implementation of search by
transforming key into address. Graphs and networks.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. Laboratory exercises based on illustrative and practical examples, through
interactive work with students.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 50.00 | Practical exam Yes 40.00
Oral exam Yes 10.00
Literature
NO.. Authors Title Publisher Year
1 |C. HemkoBuh Data structures, script ®OH 2019
2 C. HemKOBHh, 1. Colle.ctlon of tgsks from data structures and ®OH 2019
Crojumuposuh algorithms, scripts
3 HeLL}KOBnh C., Slides from Lectures in e-form and source code ®OH 2020
Crojumuposuh /1. for examples from the course page
. . Addison Wesley, ISBN-13 :
4 \};";’g; Sedgewick, Kevin | 1. o ithms, Fourth Editiony 978-0321573513 2011
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Literature
NO.. Authors Title Publisher Year
The MIT Press, ISBN: 978-
5 |Thomas H. Cormenetal Introduction to Algorithms, Third Edition 0-262-03384-8 2009
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Teaching subject

Subjecst 01.150003 Databases

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Marjanovi¢ M. Zoran
Anici¢ M. Nenad
Babarogi¢ S. Sladan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Gaining fundamental knowledge about databases and database management system

2. Educational outcomes (acquired knowledge):

Students will analyze directory requirements, design a directory database, review the architecture and components of the database, use
query languages to access database directories, and build an application to update and display directory database directories..

3. Course content/structure:

Theoretical teaching

Introduction: Database management systems and database models. Object-relational model: Model concepts. Object-relational model:
Limitations. Operations. Examples. Relational model. SQL: Structure. SQL: Limitations. SQL: Operations. NoSQL databases. Object-
relational model. Active databases. XML as a database model. Functions of database management systems. Database design: System
and user requirements analysis. Conceptual modeling. Database design: Relational normalization. Exam preparation.

Practical teaching

Database management systems and database models. Object-relational model: Formulation of simple models. Object-relational model:
Formulation of complex models. Relational model: Relational algebra. Relational calculus. SQL: Structure. SQL: Limitations. SQL:
Operations. SQL: Definitions. Object, object-relational, and active databases: Examples. XML as a database model. JSON. Application of
NoSQL databases. Database design: System analysis and user requirements. Conceptual modeling. Database design: Relational
normalization. Exam preparation.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations and illustrative and real examples. Laboratory exercises based on
illustrative and real examples, accompanied by appropriate electronic presentations through interactive work with students, as well as
independent work of students.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 20.00 | Written exam Yes 65.00
Tests Yes 15.00
Literature

NO.. Authors Title Publisher Year
JlazapeBuh b.,
1 |Mapjanosuh 3., Annunh | Databases ®OH 2018
H., babaporuh C.
2 |Ullman J., Widom J. FirstCourseinDatabaseSystems, 3rdedition Pearson 2014
Data base Systems: A Practical Approach to
3 |Connolly T., Carolyn B.  |Design, Implementation, and Management, Pearson 2015
6thedition
4 |Elmasri, Ramez Fundamentals of data base systems, 7th edition |Pearson 2017
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Teaching subject

Subjecst 01.EP0003 Cloud infrastructure and services

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Bogdanovi¢ M. Zorica
Labus B. Aleksandra

Vukimirovi¢ B. Dragan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of this course is to introduce students to the technical and organizational aspects of cloud computing, through the analysis of
models, technical solutions, risks and security aspects of cloud technologies. In addition to resource virtualization services, special
attention is paid to the concepts of application virtualization and cloud services for collecting, searching and processing large amounts of
data in e-business (big data).

2. Educational outcomes (acquired knowledge):

Students are trained to design cloud infrastructure and implement e-business applications using cloud services.

3. Course content/structure:

Theoretical teaching

Introduction to cloud computing. The concept and concepts of resource virtualization. Application virtualization and separation of
applications from IT infrastructure. Comparison of application virtualization and IT infrastructure virtualization. Types of hardware
virtualization: full virtualization, hardware-assisted virtualization, paravirtualization, partial virtualization. Hypervisors. Processor
virtualization: concepts and software. Network virtualization. Operating system virtualization. File system virtualization. Database
virtualization. Cloud computing standards. Cloud infrastructure design. Private, public and hybrid cloud. Infrastructure as a service.
Platform as a service. Software as a service. Introduction to microservice architectures. Docker as an infrastructure for e-business
applications. Managing applications in Docker containers. Service orchestration, application deployment automation, scaling and
management. Kubernetes. Continuous application delivery, Git. IT automation, Ansible. Cloud infrastructure management. Services of
global cloud providers: AWS, Microsoft Azure, Google. Cloud services for collecting, searching, processing and using large amounts of
data in e-business (big data). Security in the cloud environment. Risk management and specifics of designing e-business business
processes on cloud infrastructure. Development of e-business applications in a cloud computing environment. Scaling applications in a
cloud environment. Migration from traditional to cloud infrastructure. Examples of the use of cloud computing services in e-business of
enterprises.

Practical teaching

Virtualization platforms: Virtualization in the Linux operating system. Qemu. KVM. Libvirt. Creating virtual machines. Managing virtual
machine resources. Performance management. Backup of virtual machines. Cloning, snapshots and recovery from backups. Network
virtualization in the Linux operating system. File system virtualization, Gluster. Database virtualization. Introduction to non-relational cloud
databases. MongoDB. Application deployment and execution tools: Docker, Kubernetes. Automation of virtual machine and microservice
deployment: Ansible tool. Introduction to frameworks for managing large amounts of data in the cloud: ApacheSpark. Cloud infrastructure
management: VM-ware, MS Hiper-V, OVirt,OpenStack, OpenNebula. Amazon cloud services.

4. Teaching methods:

Lectures, Auditory exercises, case studies, exercises in computer-based classrooms, project/seminar papers, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature

NO.. Authors Title Publisher Year

B. Pagenxosuh, M.
Jecnorosuh3pakuh, 3.
BorYesunoruh, /. bapah,
A. Jlabyc

ENeKTpOHCKO MOCIOBakhe, MOTIaBIbe 2.
WudpactpykTypa eJIeKTPOHCKOT T0CIOBakba,
mm. 19-52

Faculty of Organizational
Sciences, Belgrade

—_—

2015
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Literature
NO.. Authors Title Publisher Year
Despotovic¢-Zrakié, M., Handbook of Research on High Performance He.rshey, PA.: IGI Global.
S , .. .o doi:10.4018/978-1-4666-
2 |Milutinovié, V., & Beli¢, |and Cloud Computing in Scientific Research 2014
. 5784-7. ISBN: 978-1-4666-
A. and Education, chapters 1-7 (pp. 1-194).
5784-7.
Hands-On Docker for Microservices with
J. Buelta Python: Des1gn ’ erloy,. and operate a.complex Packt Publishing 2019
system with multiple microservices using
Docker and Kubernetes
AWS for Solutions Architects: Design your
A. Artasanchez cloud infrastructure by implementing DevOps, |Packt Publishing 2021
containers, and Amazon Web Services
B. Radenl.(f)wc, M Materijali za predmet Cloud infrastruktura i
Despotovi¢-Zrakié, Z. . : ‘o
g . servisi, u e-formi, sa portala za e-uc¢enje 2021
Bogdanovi¢, D. Baraé, A.
moodle.elab.fon.bg.ac.rs
Labus
Yestym: 08.11.2025 CrpaHa 45



Teaching subject

Subjecst 01.D00006 Basics of financial management
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Benkovi¢ S. Sladjana

Milosavljevi¢ S. Milos

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Mastery of the concepts, models and principles of financial management and the ability to fully understand the importance and role of a
financial manager.

2. Educational outcomes (acquired knowledge):

After completing the course, students are expected to possess advanced professional knowledge related to the theories, principles and
processes of financial management, Yes solve complex investment and financing problems, and Yes analyze and evaluate the theory and
practice of financial management.

3. Course content/structure:

Theoretical teaching

Introduction to financial management. Fundamentals of financial management systems in an enterprise. Institutional and economic
environment. Fundamentals and principles of the functioning of financial markets. Fundamentals of financial planning and analysis.
Fundamentals and principles of investment policy. Management of working capital of an enterprise. Fundamentals and principles of
financing policy and dividend policy.

Practical teaching

Financial objectives of an enterprise. Introduction to operational financial operations. Enterprise as a participant in the financial market.
Practice of financial planning. Analysis of financial statements. Fundamentals of investment project evaluation. Principles of cash flow
analysis and financial planning. Tools for structuring sources of financing.

4. Teaching methods:

Teaching is conducted through Lectures, exercises and consultations. Students are actively involved in the teaching process through
interactive discussions, exercises, homework assignments, case studies, and workshops.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 50.00 | Oral exam Yes 50.00
Literature

NO.. Authors Title Publisher Year

Kapkuh Jokcumosuh

Hesenka, Cnahana Faculty of organizational

1 DUHAHCH]CKA MEHAIIMEHT . 2013
Benkosuh, Mumomn J Y sciences , beorpan
MuocaBibeBuh

2 |benxosuh Cnahana OnepaTuBHO (PUHAHCH]CKO ITOCIOBAE Faculty of Organizational 2006

Sciences, Belgrade

3 |Brigham E. Financial Management: Theory & Practice Cengage Learning 2013
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Teaching subject

Subjecst 01.D00005 Accounting

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Knezevei¢ P. Snazana

Dmitrovié M. Veljko

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Mastering basic accounting concepts and categories in order to understand the movement of funds and sources of funds of a company,
the occurrence and coverage of the realization of income and expenses, and the determination of financial results and cash flow.

2. Educational outcomes (acquired knowledge):

Ability to apply accounting concepts
Acquiring the skill of understanding business transactions of a company
Skill in preparing financial statements of a company

3. Course content/structure:

Theoretical teaching

The concept and content of accounting. Accounting information system in a modern environment. Approach to double-entry bookkeeping.
Accounting records. Accounting coverage of acquisition of funds. Accounting coverage of costs and expensesYes. Accounting coverage
of incomeYes. Pre-closing entries and book closing. Methods of calculating periodic results. Distribution of periodic results and loss
coverage. Accounting management.

Practical teaching: Exercises, Other forms of teaching, study research work

Coverage of acquisition and investment of financial resources. Coverage of investments in materials, small inventory and packaging.
Coverage of purchase of goods. Coverage of costs of materials, costs of small inventory and packaging and costs of wagesYes. Including
the purchase value of goods sold. Including financial and other expenses. Accrual of expenses. Including income of a manufacturing and
trading company. Accrual of income. Correction of the balance sheet. Developing active-passive accounts. Expenditure and sale of fixed
assets. Preparation of the closing sheet. Preparation of financial statements. Application of Excel in accounting.

4. Teaching methods:

Teaching is conducted through Lectures, exercises and consultations. Students are actively involved in the teaching process through
interactive discussions, exercises, homework assignments, case studies, and workshops.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 30.00 | Written exam Yes 40.00
Oral exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 Eﬁiﬁ;ﬁ?géﬁf tHrl:;g;e Ebook for Financial Accounting, 10th Edition 2020
Donald E. Kieso, Jerry J.
2 |Weygandt, Terry D. Intermediate accounting John Wiley & Sons, Inc 2019
Warfield
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Teaching subject

Subjecst 01.000055 Financial management and accounting
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Benkovi¢ S. Sladjana

Dmitrovié M. Veljko

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of the course is to enable students to acquire highly specialized advanced academic knowledge related to the theory and
principles of financial management and accounting, and to enable them to comprehensively understand the financial decision-making
process (investment and financial decisions) and accounting policies and procedures.

2. Educational outcomes (acquired knowledge):

After completing the course curriculum, the student will have advanced professional knowledge related to:

- Procedures and policies for recording financial transactions and creating financial statements, and critical consideration of the quality of
the financial information thus obtained.

- Knowledge of the principles and processes of financial management, solving business problems related to investing and financing,
recognizing the risks of the organization's operational financial operations, i.e. will be able to monitor and critically analyze financial
operations based on information from financial statements npeagyseha.

3. Course content/structure:

Theoretical teaching

Financial function in an enterprise. Financial management system in an enterprise. Institutional and economic environment. Financial
markets. Financial planning. Financial analysis. Investment policy. Risk and investment decisions. Working capital management. Liquidity
management. Short-term financing. Long-term financing. Financing policy. Dividend policy.

Practical teaching: Exercises, Other forms of teaching, study research work

The concept and content of accounting. Accounting records. Accounting coverage of financial assets. Accounting coverage of costs and
expensesYes. Accounting coverage of incomeYes. Pre-closing entries and book closing.

4. Teaching methods:

Teaching is conducted through Lectures, exercises and consultations. Students are actively involved in the teaching process through
interactive discussions, exercises, homework assignments, case studies, and workshops.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points

Colloquiums Yes 30.00 | Written exam Yes 40.00

Oral exam Yes 30.00

Literature

NO.. Authors Title Publisher Year

Kapkuh Jokcumosuh
1 Hesenka, Cnahana
Benkosuh, Mumomn
MuiocassbeBuh

Faculty of organizational

DHUHAHCHJCKH MEHAIMEHT .
sciences , beorpan

2013

Kapkuh Jokcumosuh
5 |HeBenka, Borojesuh
Apcuh Becna, Bespko
JmutpoBuh

Faculty of Organizational

PauynoBozncTBO :
y A Sciences, Belgrade

2020

Kapkuh Jokcumosuh
Hesenka, borojesuh
3 |Apcuh Becna, benkouh |30upka 3aYesraka U3 padyyHOBOJCTBA
Cnabhana, llukamuh
bpanko

Faculty of Organizational

Sciences, Belgrade 2010
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Literature
NO.. Authors Title Publisher Year
The Institute of Commercial
4 |Giles S. Richard Accounting& Finance, 4th edition Management, Macmillan 2020
Press, Ltd.
5 g/g;aney Eddie, Atrill Accounting & Finance: An Introduction Pearson 2020
CtpaHa 49
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Teaching subject

Subjecst 01.Z00016 Statistics

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Radoji¢i¢ A. Zoran
Jeremi¢ M. Veliko
Maric¢i¢ M. Milica

Milanovi¢ B. Nemanja

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Introduction to basic statistical analysis methods and training in the application of these methods in solving practical problems.

2. Educational outcomes (acquired knowledge):

The contents of this course equip students to model and solve practical problems using statistical analysis methods.

3. Course content/structure:

Theoretical teaching

PO1: Descriptive statistics. P02: Descriptive statistics (continued). PO3: Statistical inference, population, sample. P04: Statistics and their
distributions. P05: Evaluation theory, criteria for selecting grades. P06: Maximum likelihood method. PO7: Confidence intervals. P08:
Hypothesis testing, parametric tests. P09: Parametric tests (continued). P10: Analysis of variance. P11: Nonparametric tests. P12:
Nonparametric tests (continued). P13: Regression models. P14: Least squares method. P15: Testing hypotheses about the parameters of
a regression model.

Practical teaching

VO01: Descriptive statistics. V02: Descriptive statistics (continued). V03: Statistical inference, population, sample. V04: Statistics and their
distributions. VO05: Rating theory, criteria for rating selection. V06: Maximum likelihood method. VO07: Confidence intervals. V08:
Hypothesis testing, parametric tests. V09: Parametric tests (continued). V10: Analysis of variance. V11: Nonparametric tests. V12:
Nonparametric tests (continued). V13: Regression models. V14: Least squares method. V15: Hypothesis testing on the parameters of a
regression model.

4. Teaching methods:

The classic way, using a blackboard and a computer.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points

Colloquiums Yes 40.00 | Oral exam Yes 60.00

Literature

NO.. Authors Title Publisher Year

Faculty of Organizational
Sciences, Belgrade

—_—

Bykoeuh H.,Bynajuli M. |OcHoBe craTucTrke 2014

Bynajuh, M.,
Byxmuposuh, /1.,
Panojuunh, 3., Jepemuh,
B., Bokosuh, A.,
Komapueswuh, C.,
Hobpota, M.,
Munenkosuh, H.,
Mapuuuh, M.

Faculty of Organizational

30upka pemennx 3aYestaka n3 CTaTUCTHKE .
Sciences, Belgrade

2017
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Teaching subject

Subjecst 01.1S0004 Languages and environments for IS development

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Anici¢ M. Nenad
Petrovi¢ V. Marko

Babarogi¢ S. Sladan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring fundamental knowledge regarding modern programming languages and software environments for the development of
information systems, as well as practical knowledge related to their use and integration in the implementation of IS.

2. Educational outcomes (acquired knowledge):

Students will possess advanced professional knowledge related to critical thinking in problem analysis and the application of modern IS
development environments.

3. Course content/structure:

Theoretical teaching

Trends in IS development. Overview of current programming languages and IS development environments. Traditional and
SinglePageweb applications. Versioning as Yes. Basic Javascript concepts. DOM manipulation and events. Objects and functions.
Asynchronous calls: Promises, async/await, AJAX. Client-side environments: React, Angular, Vue.js. Rest APl and selected RPC
approaches. Basics of Typescript. Server-side environments and languages: Node.JS, Java, PHP, .NET Core. Persistence mechanisms:
Hibernate, JPA, Entity, Doctrine.

Practical teaching

Implementation of basic JavaScript concepts. HTML/CSS. Implementation of DOM manipulation and event handling. Implementation of
objects and functions. Asynchronous calls: Promises, async/await, AJAX. Application of versioning as Yes. Practical work with client-side
IS development environments: React, Angular, Vue.js. Rest API and selected RPC approaches. Fundamentals of Typescript language.
Practical work with server-side environments and languages: Node.JS, Java, PHP, .NET Core. Application of persistence mechanisms:
Hibernate, JPA, Entity, Doctrine.

4. Teaching methods:

Lectures are held with appropriate electronic presentations. Laboratory exercises are based on demonstrating different environments and
programming languages with the application of knowledge when working on specific case studies.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 50.00 | Written exam Yes 40.00
Oral exam Yes 10.00
Literature
NO.. Authors Title Publisher Year
1 |Flanagan, D. : The Definitive Gu1d§: Master the World's O'Reilly Media, 7th ed 2020
Most-Used Programming Language
2 |Simpson, K. You Don't Know J sseries, 1st ed. O'Reilly Media 2020
3. Annunh H. IIpesenTanuje y e-popmu ca cajra
3 ? . ®OH 2020
ITerposuh M., Typajouh |is.fon.bg.ac.rs
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Teaching subject

Subjecst 01.1S0005 Designing of information systems

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Anici¢ M. Nenad

Marjanovi¢ M. Zoran

Babarogi¢ S. Sladan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Gaining knowledge about conventional and object-oriented models and approaches for the analysis and logical design of information
systems.

2. Educational outcomes (acquired knowledge):

Students will analyze and specify user requirements, present conclusions, model databases and applications, using patterns and CASE
tools.

3. Course content/structure:

Theoretical teaching

Introductory course. Development planning. Requirements analysis - functional analysis. Logical design of system structure and dynamics
using MOV. Conventional models for analysis and logical design. SSA. MOV. Review of other conventional models. Object-oriented
approach to logical modeling of IS. Requirements analysis - use cases. System sequence diagrams. Conceptual system model. Class
diagrams. Patterns in IS modeling. Description of system dynamics. Logical design of the database. MDA. MDD. OCL. QVT. DDD.
Transformation of conventional into a relational model. CASE tools. Meta-modeling. Review of methodologies and standards in IS
development. Exam preparation.

Practical teaching
Analysis and design of IS. Functional decomposition. SSA-simple examples. SSA-complex examples, glossary of references. PMOV.
IDEF1X, IE. Use cases. Class diagrams. Patterns in the analysis phase. Multi-tier application architecture. Sequence diagrams - simple
examples. Sequence diagrams - complex examples. State transition diagrams. Final class diagram. Transformation of conceptual models.
Exam preparation.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. Exercises based on illustrative and real-life examples, through interactive
work with students.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 30.00 | Written exam Yes 70.00
Literature

NO.. Authors Title Publisher Year
1 Valacich, Joseph S., quern systems analysis and design, 9th Pearson 2020
George, Joey F. Edition

George, Joey F., Batra,
2 |Dinesh, Valacich, Joseph |Object-oriented systems analysis and design Pearson Prentice Hall 2004
S., Hoffer, Jeffrey A.

Applying UML and Patterns-An Introduction to

3 |Larman C. Obiject-Oriented Analysis and Design, 3th ed. Prentice Hall PTR 2004
Mapjanosuh 3., Anmunh .

4 H.. Baaporuh C. Marepujanu u ckpunte ca Lectures u BexOu JIABUC, ®OH 2020

5 Mapjanosuh 3., Aniinh Prezentacije u e-formi sa sajta is.fon.bg.ac.rs 2020

H., babaporuh C.
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Teaching subject

Subjecst 01.000001 Operations Research 1

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Kuzmanovi¢ S. Marija
Savi¢ |. Gordana
Marti¢ M. Milan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. dess‘:;jr\eeﬁ?;n Subject name Ii:f::;::o. Must pass.
1, 700002 | Mathematics 1 Yes Yes
2, 200006 | Mathematics 2 Yes Yes
Conditions:

1. Educational goal:

The goal of this course is to train students in mathematical modeling of business and organizational systems and solving practical linear
programming problems by applying optimization methods and using modern software tools.

2. Educational outcomes (acquired knowledge):

After passing the exam, students will be able to:

1. understand the field of application of operations research,

2. recognize optimization problems, define and formulate appropriate mathematical models,

3. select and apply exact and approximate methods for solving optimization problems,

4. use software for solving optimization problems,

5. analyze results and create reports with recommendations understandable to decision makers.
6. think analytically and critically and work in a team.

3. Course content/structure:

Theoretical teaching: Introduction to operations research (OR) and mathematical programming: OR methodology, mathematical model,
feasible solution, optimal solution, local and global optimum. Linear programming (LP) and its properties. Geometric interpretation of LP.
General, symmetric, standard and canonical form of LP problems. Simplex method. Possible outcomes of the simplex method. Dual LP
problem, its properties and application possibilities. Open and closed transportation problem (TP). Some special TP problems. Heuristic
methods - basic concepts and approaches (local search, Genetic algorithms, Simulated hardening, Tabu search, etc.). Standard
combinatorial optimization problems (assignment, knapsack, shortest path, spanning tree, traveling salesman, routing, etc.) and their
solution by exact and approximate (heuristic) methods. Integer programming and solution methods (branch and bound method).
Application of Ol in business analytics.

Practical teaching (auditorium and laboratory exercises): Basic concepts of mathematical modeling. Modeling of standard problems in
management (assortment optimization, nutrition problem, ...). Formation of some specific mathematical models of LP. Graphical method
of solving LP problems. Simplex method - basic steps. Simplex method - more advanced techniques. Transportation problem: models and
obtaining an initial solution. TP solution methods. Specific applications of TP in management. Modeling and solving the shortest path
problem using the Jxtrine algorithm. Modeling and solving the spanning tree problem using the Prim algorithm. Modeling and solving the
routing problem using the Clark-Wright algorithm. Modeling and solving the traveling salesman problem using the NNS algorithm.
Optimization software (Excel Solver, Lingo). Solving a case study using software and creating reports.

4. Teaching methods:

Classical method (ex cathedra) with the use of a blackboard, computer, projector, solving short case studies and one hour of practical
exercises per week in the computer room.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity during class Yes 5.00 | Oral exam Yes 40.00
Colloquiums Yes 40.00
Project assignment Yes 15.00
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Literature

NO.. Authors Title Publisher Year
1 |C. KpueBunan u ap OnepanuoHa uCTpakuBama 1 FON, Belgrade 2013
2 |M. Mapruh u 1p OnepauuoHa uctpaxupamwa 1 —30upka FON, Belgrade 2013

3aYesTaka
3 |M. Byjomesuh JIuneapHo nporpaMupame FON, Belgrade 2013
4 J.A. Lawrence, B.A. Applied Management Science John Wiley & Sons Inc. 2002
Pasternack
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Teaching subject

Subjecst 01.IT0003 Computer networks and telecommunications

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Minovi¢ V. Miroslav
Milovanovi¢ M. Milo$

Milenkovi¢ C. Ivan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal is to understand the functioning of computer networks and telecommunications systems, as well as to acquire practically
applicable knowledge necessary for the design and implementation of distributed information systems.

2. Educational outcomes (acquired knowledge):

Students will gain the basic knowledge necessary to understand computer networks and skills that they can apply to programming
network applications for the Internet and local computer networks.

3. Course content/structure:

Theoretical teaching

P-01: Computer networks and the Internet. P-02: Application layer. Application layer protocols. Web and HTTP. P-03: Application layer.
File transfer protocol: FTP. E-mail on the Internet. DNS - Directory service on the Internet. P-04: Application layer. P2P. Socket
programming using TCP. Socket programming using UDP. Building a simple Web server. P-05: Transport layer. Transport layer services.
Multiplexing and demultiplexing. Connectionless message transfer: UDP. P-06: Transport layer. Packet-based message transfer. P-07:
Transport layer. Connection-oriented message transfer: TCP. Principles of congestion management. Congestion management in TCP. P-
08: Network layer. Network service model. Virtual circuit. Yestagram network. P-09: Network layer. Router. Internet protocol. Routing
algorithms. P-10: Network layer. Routing on the Internet. Broadcast and multicast routing. P-11: Data link layer. Data link layer services.
Error detection and correction techniques. P-12: Data link layer. Multiple access protocols. Data link layer addressing. P-13: Data link
layer. Ethernet. Hub, bridge and switch. P-14: Data link layer. PPP protocol. ATM network. P-15: Data link layer. MPLS.

Practical teaching

V-01: Internet protocol layers. Overview of protocols by layer. V-02: Network protocols. Working with tools for listening to network traffic.
Wireshark. Traffic analysis of frequently used application layer protocols. V-03: Network application architectures. Client-server. P2P.
Sockets. Transport layer services. V-04: SMTP. Telnet. Putty. Analysis of the SMTP protocol. V-05: Wireshark. Transport layer protocol
traffic analysis. V-06: Wireshark. Network layer protocol traffic analysis. V-07: Wireshark. Data link layer protocol traffic analysis. V-08:
Development of a simple network application. Using sockets to use TCP and UDP protocol services. V-09: Development of a chat
application. Definition and implementation of a communication protocol. V-10: Computer network administration. Hardware and network
devices. V-011: Computer network administration. Basic configuration of network devices. V-012: Computer network administration. IP
addresses. Principles of IP address assignment. V-013: Computer network administration. Routing protocols. Routing protocol
configuration. V-014: REST paradigm. Basic concepts. V-015: REST service development.

4. Teaching methods:

Lectures, exercises, lab. exercises, Practical work. Lectures are conducted according to the ex cathedra model, the teacher uses a
mandatory prepared presentation that is shown in the classroom via a projector. The teacher uses a blackboard and a marker for
individual teaching units as needed. Exercises are conducted in a regular classroom, where the teacher shows prepared presentations as
well as specific tools via a projector. The teacher uses a blackboard and a marker for individual tasks. The teacher instructs students Yes
to set up the necessary tools on their own computers and, according to the blended learning approach model, students work on their own
computers in the classroom and at home. Laboratory exercises are conducted in computer labs, where the teacher shows prepared
presentations as well as specific tools via a projector, while students follow the exercises using computers in the classroom. Practical work
takes place according to the model of defining a project proposal, forming project teams and then developing them by students, through
regular consultations.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 20.00 | Written exam Yes 50.00
Project development Yes 30.00
Literature

NO.. Authors Title Publisher Year

1 (Kurose, Ross UmreZavanje raCunara: Od vrha ka dnu CET, Beograd 2018
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Literature
NO.. Authors Title Publisher Year
DuSan .SFarcewc 1 Racuparske mreze i telekomunikacije — FON, Beograd 2013
saradnici praktikum
3 | White Curt M. Data F:ommunl?atlons and computer networks: Thomson cop. Bosto 2007
a business user's approach
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Teaching subject

Subjecst 01.510004 Software design

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Vlaji¢ S. Sinisa
Mili¢ Z. Milo§

Savi¢ S. Dusan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Gaining knowledge of basic principles, strategies and methodologies for software design. Reviewing principles and techniques for
designing user interfaces, application logic and databases. Adopting one of the software design methodologies using architecture and
design patterns. Getting to know and using advanced concepts of modern object-oriented programming languages (Java or C#).

2. Educational outcomes (acquired knowledge):

Students' competences: a) design software in accordance with modern software development methodologies b) implement software
systems using modern object-oriented programming languages (Java or C#).

3. Course content/structure:

Theoretical teaching

Software design basics. Design context in the software development life cycle (Uniform software development process, Larman's software
development method,...). Software design strategies and methods. Architecture design. User interface design. Application logic design.
Database design. Algorithm design. Architecture and design patterns. Notations and tools in software design. Implementation
technologies. Working with students on the logical structure of the seminar paper.

Practical teaching: Exercises
Working environments for writing programs. Concurrent programming — Threads. Networking — sockets. Calling of the used methods

(RMI). Protection. Working with the database. Connecting the GUI to the database over the network. Reflection. JAXP and JAXB XML
technologies. Procedure for writing seminar papers with examples.

4. Teaching methods:

The professor will theoretically explain each of the thematic units discussed and, through practical examples, will explain their application
in the development of software systems. The assistants will elaborate on the thematic units that the professor has presented through
laboratory exercises. For each thematic unit, the assistants will prepare specific examples that they will show and explain to the students
in the computing center. Students should independently do the exercises, which will be prepared by the assistants, from most of the
thematic units discussed.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Seminars Yes 30.00 | Computer exam Yes 30.00
Oral exam Yes 40.00
Literature
NO.. Authors Title Publisher Year

3naTHU Npecek,
https://www.researchgate.ne

Cunuia Bnajuh, dyman t/publication/303858129 Pr
Caguh,Bojucnas IIpojexroBame codpTBepa — HampeaHe JaBa ojektovanje softvera -

1 ’ . . - — .. | 2008
Cranojesuh, Nnuja TEXHOJIOTHje _Napredne Java_tehnologij
Amnrtosuh, Musnom Munuh e Software design -

_Advanced Java_Technolo
gies , beorpan
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Literature
NO.. Authors Title Publisher Year
http://silab.fon.bg.ac.rs/wp-
Cunnia Brnajuh, hiupuh | [IpojexroBame nporpama (IIpaktukym — contqnt/uploads/2016/05/Os
2 Bunojko u Jyman Capuh |nmporpamcku jesuk JABA) novniKonceptiJave- 2003
) yi porp J ProjektovanjeSoftvera.pdf
Beorpan
IvarJacobson, Rational Software
3 |GradyBooch, The Unified Software Development Process Corporation, Addison- 1999
JamesRumbaugh Wesley
4 |Craig Larman Applying UML and Patterns PrenticeHall, New Jersy 1998
Erich Gamma, Richard
5 [Helm, Ralph Johnson, Design patterns Addison : Wesley 1999
John Vlissides
6 |Cay S. Horstmann, Gary | jAVA 2, Volume 11 - Advanced Features |>U0 Microsystem Press, 1 554
Cornell California, USA
https://www.researchgate.ne
7 |Cunnria Brnajuh IIpojekroBame copTBEpa, KILUTa y IPUIIPEMHU gjpellﬁ(l)l\fzgjzri/:o?\?;zfs_})r 2022
skripta ®OH
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Teaching subject

Subjecst 01.US0001 Systems theory
Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Dragovi¢ T. Ivana
Poledica M. Ana

MiloSevi¢ D. Pavle

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of the course is to introduce students to the fundamental concepts, methods and techniques required for modeling and controlling
various systems, as well as to introduce them to new trends in the development of intelligent control systems..

2. Educational outcomes (acquired knowledge):

Students are trained to:

Yes understand the modeling process;

Yes apply methods and techniques for modeling and managing systems;
for qualitative and quantitative analysis of system models;

for program implementation in an appropriate software package.

3. Course content/structure:

Theoretical teaching

System, system model, state, input and output. Introduction to system modeling, types of systems and applications in various fields.
Signal representation, types of signals. Continuous and discrete signals, discretization. Signal analysis, characteristic signals, filters and
applications in text, image, speech, video processing, etc. Dynamics of time-continuous and discrete systems. Input-output model of the
system (black box model). System analysis in the time and frequency domain. System response, transfer function and transfer function
algebra. State properties and model in state space. Model translation, analog model and block diagram. System model properties,
linearity and stationarity. System model linearization. System model properties, controllability and discretion. Concept and types of system
stability. Systems with and without feedback. Learning models. Computational intelligence techniques and intelligent control systems.
Applications in various domains.

Practical teaching
Solving practical problems in the above areas and program implementation in the appropriate software package (MATLAB).

4. Teaching methods:

The course is designed as a combination of traditional and electronic learning. Lectures, laboratory exercises, on-site education, case
studies, consultations, mentoring.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity during class Yes 10.00 | Written exam Yes 40.00
Colloquiums Yes 20.00 | Oral exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
ITerposuh, b., [Tonenuna,
A., parosuh, U., VYnpasibawe cucremuma lIpaktukym y .
1 Pauhesuh, A., & MATLAB-y. Beorpan: ®OH 2021
Munomesuh, I1.,
2 (ITerposuh, b. J. Teopuja cucrema Beorpan: ®OH 1998
3 |Chen, C.-T. Linear System Theory and Design }?rtfs(;rd: Oxford University 1998
4 |Gajic Z., & Lelic, M. Modern Control Systems Engineering Upper Saddle River: 1996

Prentice-Hall







Teaching subject

Subjecst 01.810006 Advanced Java technologies
Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Antovi¢ D. llija
Mili¢ Z. Milo§

Savi¢ S. Dusan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None

1. Educational goal:

Gain knowledge of advanced Java technologies used in web application development. Create Java web applications using various Java
technologies (frameworks and libraries).

2. Educational outcomes (acquired knowledge):

Training students to independently design and implement robust and modular Java web applications using various software technologies.

3. Course content/structure:

Theoretical teaching

Introduction. Defining basic terms. Java technologies for web application development. Serviets. Java Server Pages. Standard tag
libraries. Web application architectures. Frameworks for web application development. Technologies for accessing data stores. Object-
relational mapping. Transaction management and caching. Middle-tier design. Integration frameworks. Web user interface. Frameworks
for developing web user interfaces. Fundamentals of Java web application security.

Practical teaching

Development of Java web applications using Servlet and JSP technologies. Application of standard tag libraries in developing user
interfaces in Java. Creating your own tag library. Application of boostrap and javascript libraries. Application of Model View Controller in
developing Java web applications (Spring MVC). Application of Inversion of control/ Dependency injection in developing Java web
applications. Java technologies for accessing data stores (ORM, JPA, Spring ORM, Spring JDBC, Spring Data). Designing the middle tier
of a Java web application (Spring framework/EJB). Designing the user interface (JSP, JSTL, Spring tags, designing your own tags).
Frameworks for developing user interfaces (Angular/React/...). Authentication and authorization. Tools for versioning software
components. Tools for versioning relational databases (Liquibase, Flyway). Tools for automating software development.

4. Teaching methods:

* The professor will theoretically explain each of the considered thematic units and through practical examples will explain their application
in the development of complex software systems.

» The assistants will elaborate the thematic units that the professor has presented through laboratory exercises. For each thematic unit,
the assistants will prepare specific examples that they will show and explain to the students in the computing center.

» Students should Yes independently do the tasks, which will be prepared by the assistants, from most of the considered thematic units.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project/Seminar paper Yes 30.00 | Written exam Yes 40.00
Oral exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 ﬁ)reblal;/lurach, Michael Java Servlets and JSP, 3rd edition Mike Murach& Associates | 2014

Iuliana Cosmina, Rob
2 Harrop, Chris Schaefer, An In-Depth Guide to the Spring Framework

Clarence Ho , Pro Spring |and Its Tools, 5th Edition Apress 2017
5
3 |Craig Walls Spring in Action, Fifth Edition Manning Publication 2018

4 |Dinesh Rajput Spring 5 Design Patterns Packt Publishing 2017
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Literature
NO.. Authors Title Publisher Year
3naTHU Npecek,
https://www.researchgate.ne
Cunuia Bnajuh, Jyman t/publication/303858129 Pr
Casuh,Bojucnas IIpojexroBame codTBepa — HanpeaHe JaBa ojektovanje_softvera_-

5 ; . . .. | 2008
CranojeBuh, Nnuja TEXHOJIOTH]E _Napredne Java_tehnologij
Amnrtosuh, Musnom Munuh e_Software design_-

_Advanced Java_ Technolo
gies , beorpan
http://silab.fon.bg.ac.rs/wp-
Cunnina Briajuh, Aupuh  |TIpojexToBame nporpama (IIpaktukym — contqnt/uploads/2016/05/Os
6 Bunojko u Iyman Capuh |nporpamcku jesuk JABA) novniKonceptijave- 2003
HAOJKO M AAYHt porp J ProjektovanjeSoftvera.pdf ,
Beorpan
CtpaHa 61

Yestym: 08.11.2025



Teaching subject

Subjecst 01.1T0004 Computer systems protection

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Simi¢ B. Dejan
Jovanovi¢ D. Bojan

Bogicéevi¢ Sretenovi¢ S. Marija

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Students will be introduced to the basic concepts of protecting applications and computer systems. Describing security threats,
vulnerabilities, risk assessment, attacks, as well as computer system protection techniques using specific examples. Training students to
assess risks and apply appropriate protection techniques and methods, primarily in the Internet environment, working with tools for
detecting vulnerabilities in modern systems and applying preventive protection.

2. Educational outcomes (acquired knowledge):

Students will acquire the necessary basic knowledge and skills in the field of email protection, information systems, web applications and
computer systems using concrete examples.

3. Course content/structure:

Theoretical teaching

P-01: Introduction to the protection of YesYes and computer systems. P-02: Security threats, vulnerabilities, risk assessment and attacks.
P-03: Analysis of attack methodologies and protection models. P-04: Introduction to cryptography and principles of various symmetric
algorithms (DES, TripleDES, AES). P-05: Asymmetric cryptographic algorithms (RSA, Diffie-Hellman) and hash functions (SHA-1, SHA-
256, SHA-384, SHA-512). P-06: Digital signature and digital certificates. P-07: PKI systems. P-08: Email protection. P-09: Access control
mechanisms. P-10: VPN protocols and their application. P-11: Computer network protection. P-12: Network barriers. P-13: Web
application protection. P-14: Protection of electronic payment systems. P-15: Review of previous lessons and preparation for the exam.
Practical teaching

Exercises, Other forms of teaching, Study research work P-01: Basic concepts in the protection of emails and computer systems. P-02:
Examples of attacks on computer systems and methods of social engineering. P-03: Risk management methods. P-04: Examples of the
application of symmetric cryptographic algorithms. P-05 Examples of the application of asymmetric cryptographic algorithms. P-06:
Examples of the application of hash functions, digital certificates and digital signatures. P-07: Examples of the application of PKI systems.
P-08: Examples of the use of protected e-mail. P-09: Kerberos. P-10: Examples of the application of VPN technology. P-11:
Authentication methods in computer networks. V-12: Application of network barriers. V-13: Examples of web application protection. V-14:
Examples of application of protection in electronic payment systems. V-15: Review of completed exercises and preparation for the exam.

4. Teaching methods:

Lectures, exercises, Practical work, consultations.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Practical part Yes 70.00 | Written exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 | William Stallings Network Security Essentials: Applications and Pearson 2017

Standards, 6th edition

2 | William Stallings LawrieBrown,Computer Security — Principles

. .. P E tion Limit 201
and Practice, Fourth edition carson Education Limited 8

3 [Paul C. Van Oorschot Computer Security and the Internet: Tools and

i 2020
Jewels Springer
4 |William Stallings Cryp t.ogr aphy and Network Secuntyi Pearson 2017
Principles and Practices, Seventh edition
5 | Dejan Simié Marepujai y e1eKTPOHCKOM OOJIMKY, Cl1aja0BH ®OH 2020

ca yacoBa Lectures
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Teaching subject

Subjecst 01.000007 Operations Research 2

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject
MIO - Management and Organization, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Makajié-Nikoli¢ D. Dragana

Pani¢ V. Biljana

Stanojevi¢ J. Milan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. dessui;j::t?;n Subject name Iisl\:l::;::o. Must pass.
1, Z00010 | Probability theory Yes Yes
Conditions:

1. Educational goal:

The goal of this course is to train students to model business and organizational systems and solve practical problems under conditions of
uncertainty by applying optimization and other quantitative methods using modern software tools.

2. Educational outcomes (acquired knowledge):

After passing the exam, students will be able to Yes

1. recognize, model and solve problems under conditions of uncertainty,

2. use network planning techniques to manage project time, costs and resources and to control project implementation,
3. use software for planning and project management and software for analyzing and solving stochastic problems,

4. analyze results and create reports with recommendations understandable to decision makers,

5. think analytically and critically and work in a team.

3. Course content/structure:

Theoretical teaching: Decision-making and optimization under conditions of uncertainty — basic concepts. Project planning and
management — basic concepts and phases. Network planning — structure analysis. Network planning — deterministic and stochastic time
analysis (CPM and PERT). Network planning — cost analysis (PERT-costs and LP). Network planning — resource leveling. Multi-stage
decision-making — basic concepts. Dynamic programming — recurrent relations. Modeling and solving multi-stage processes by dynamic
programming. Modeling stochastic processes — exponential distribution, Markov models. Analysis of systems with waiting lines. Reliability
optimization. Classical inventory management models. Stochastic inventory management models. Game theory — basic concepts and
types of games. Modeling and solving games.

Practical teaching (auditorium and laboratory exercises): Project structure analysis (AOA and AON types of network diagram). Project
duration analysis with deterministic activity duration (CPM). Project duration analysis with stochastic activity duration (PERT). Project
duration reduction using the PERT-cost method. Modeling and solving the problem of optimal equipment replacement and resource
allocation using dynamic programming. Modeling stochastic processes using the Markov model. Determining the performance of a system
with queues. Solving the nonlinear classical inventory management model and its extensions. Modeling and solving the deterministic and
stochastic model of the newspaper production problem. Modeling strategic interactions and determining equilibrium. Project management
software (MS Project). Solving case studies using the software and creating reports.

4. Teaching methods:

Classical method (ex cathedra) using a blackboard, computer, projector, solving short case studies and solving project problems in teams
using a solver for solving mathematical models

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity during class Yes 5.00 | Oral exam Yes 40.00
Colloquiums Yes 40.00
Project assignment Yes 15.00
Literature

NO.. Authors Title Publisher Year
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Literature
NO.. Authors Title Publisher Year
1 |C. KpueBunan u ap OnepanyoHa UCTpaXKUBamba 2 FON, Belgrade 2013
2 |M. Mapruh u 1p OnepauuoHa uCTpaxkuBamwa 2 — 30upka FON, Belgrade 2013
3aYesTaka
3 J.A. Lawrence, B.A. Applied Management Science John Wiley & Sons Inc. 2002
Pasternack
4 |M. Byjomesuh MerTo/ie ONTUMH3ALH]E Y HHIKEHEPCKOM FON, Belgrade 2012
MEHAIIMEHTY
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Teaching subject

Subjecst 01.1S0006 Programming languages

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Turajli¢ S. Nina
Petrovi¢ V. Marko

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Within this course, students acquire the necessary theoretical and practical knowledge about the fundamental concepts of modern
programming languages. In addition, students also gain elementary knowledge of programming interpreters.

2. Educational outcomes (acquired knowledge):

The acquired knowledge about the concepts and characteristics of modern programming languages enables students to choose
appropriate languages and their application in the design and development of software applications.

3. Course content/structure:

Theoretical teaching

Introduction to programming languages. Syntax, semantics and implementation of programming languages. Lexical and syntactic
analysis. Language implementation: implementation methods. Abstractions in programming languages. Base abstractions. Structural
abstractions. Procedural abstractions. Initialization abstractions. Overview and analysis of language paradigms. Fundamental concepts of
object-oriented programming languages. Fundamental concepts of functional and logical programming languages.

Practical teaching

Exercises follow Lectures. In the exercises, students gain practical knowledge about the concepts and characteristics of different
language paradigms through designing and writing programs in a selected set of languages.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. In laboratory exercises, students gain practical knowledge about the
concepts and characteristics of different language paradigms through designing and writing programs in a selected set of languages.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 45.00 | Exam Yes 45.00
Practical work Yes 10.00
Literature

NO.. Authors Title Publisher Year
1 |Byuxosuh M. q)yHYeSMeHTanHH KOHIIETITH TPOTPaMCKH Lelctures y e-popmu, ca 2020
je3nKa cajTa mpeamera
2 l]\s/l}.,j{?;f)i?nﬁ,lg erposuh ITpakTHKyM U3 IPOrPaMCKUX je3HKa ﬁ;e_g);g :;H cacara 2020
3 |Sebesta R.W. Concepts of Programming Languages, 12th Pearson 2019

Edition
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Teaching subject

Subjecst 01.EP0004 Server-side web technologies

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Labus B. Aleksandra

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The main goal of the course is to introduce students to the principles of web application design and development with a focus on server
technologies, as well as practical mastery of back-end development technologies.

2. Educational outcomes (acquired knowledge):

Students acquire knowledge and skills related to the design and development of server-side web applications and services.

3. Course content/structure:

Theoretical teaching

Fundamentals of server-side web application development. Key principles and concepts of application development in a distributed
environment. The role of server technologies in modern web system architectures. Exchange of messages with different layers of a web
application. RESTful architectures. Web services. Connectors and adapters. API development. APl management platforms. Comparative
review of server-side technologies: PHP, Python, ASP, Java, JavaScript, NodeJS. Development frameworks. Application of development
frameworks in application development and review of current solutions. Routing management. ORM. Storage and transfer of messages in
a web environment. Comparative analysis of concepts and current solutions for managing relational and non-relational message
databases. Server-side XML extensions of standard message databases. XML enabled message databases. Native XML databases.
Hybrid XML databases. XML technologies. XPATH. XQUERY. DOM and XML document manipulation. JSON format for message
serialization. Service-oriented architecture. Web services. SOAP. REST. Process-oriented software development. Events and processes.
Process coordination and synchronization. Application servers. Session management and caching. Server-side optimization of web
applications. Fundamentals of web application security.

Practical teaching

Introduction to server-side web technologies and scripting languages. PHP. Basic syntax, variables, operators, flow control and iteration,
functions and built-in functions. PHP advanced functions for handling cookies. PHP advanced functions for managing sessions. Using
sessions on the example of forms and web applications. Object-oriented programming in PHP. Implementation of the message layer. PHP
and working with message databases. MySQL and CRUD operations in PHP. Storing and transferring emails in a web environment.
Document-oriented email models. NoSQL and MongoDB. Storing dynamic emails. Asynchronous server calls and real-time email
updates. PHP, AJAX and MySQL. Safety and security in PHP applications. XML technologies. Server-side XML extensions of standard
email databases. XPATH. XQUERY. DOM and manipulation of XML documents. JSON format for email serialization. Manipulation of
JSON documents. Web services. Development and documentation of your own REST service. Public web services. Application web
servers. Implementation of business logic. Web application development. PHP application development with MVC architecture. Web
application development frameworks: Symfony, Laravel,NodeJS.

4. Teaching methods:

Classical Lectures. Auditory exercises and laboratory exercises in the computer room.
Project/seminar work development, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature
NO.. Authors Title Publisher Year

1IE. Adel Architecture of complex web applications: With independently published 2019

examples in Laravel(PHP)

Hershey, PA: IGI Global.
doi:10.4018/978-1-4666-
5784-7. ISBN: 978-1-4666-
5784-7

Despotovic¢-Zrakic¢, M., Handbook of Research on High Performance
2 |Milutinovié, V., & Beli¢, |and Cloud Computing in Scientific Research
A. and Education

2014
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Literature
NO.. Authors Title Publisher Year
B. Radenlff)wc, M Materijali za predmet Serverke veb tehnologije,
Despotovi¢-Zrakié, Z. . ‘o
3 s, . u e-formi, sa portala za e-ucenje 2021
Bogdanovi¢, D. Baraé, A.
moodle.elab.fon.bg.ac.rs

Labus
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Teaching subject

Subjecst 01.180007 Analysis and logical design of IS (project)

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Anici¢ M. Nenad

Babarogi¢ S. Sladan

Bjeladinovi¢ Lj. Srda

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

During this course, students will learn to analyze and logically design information systems, using appropriate conventional and object-
oriented methods and models.

2. Educational outcomes (acquired knowledge):

Students will be able to independently analyze and classify user requirements, model databases and applications, using patterns and
CASE tools, through work in a project group.

3. Course content/structure:

Acceptance of project topics. First level of SSA. SSA - final decomposition. SSA introductory vocabulary. PMOV - proposal. PMOV - final
version. Translation of PMOV into a relational model. IDEF1X. Conceptual class diagram. Use case diagram. Detailed use case
specification. Sequence diagrams. Final class diagram. Joint project review.

4. Teaching methods:

Students, divided into groups of 3 to 5 students, jointly apply the acquired knowledge on a selected and approved topic. Each group has
its own mentor (professor, assistant professor, teaching assistant or associate professor) who, every week, in a predetermined time period
for the student (1 hour), controls and helps in correcting the results of the analysis and logical design of the IS of the specific domain of
the group.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 70.00 | Project defense Yes 30.00
Literature
NO.. Authors Title Publisher Year

Valacich, Joseph S.,

1
George, Joey F.

Modern systems analysis and design, 9th ed. Pearson 2020

George, Joey F., Batra,
2 |Dinesh, Valacich, Joseph |Object-oriented systems analysis and design Pearson Prentice Hall 2007
S., Hoffer, Jeffrey A.

Applying UML and Patterns-An Introduction to

3 |Larman C. Obiject-Oriented Analysis and Design, 3th ed. Prentice Hall PTR 2012
Annunh H., babaporuh Marepujanu u ckpunre ca Lectures u BexOwu,

4 C., bienagunosuh C. JIABUC POH 2000

5 Annunh H., babaporuh IMpesenranuje y e-popmu ca cajra ®OH 2019

C., bienagunosuh C. is.fon.bg.ac.rs
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Teaching subject

Subjecst 01180019 ETL and warehouses
Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Lukovi¢ S. Ivan

Petrovi¢ V. Marko

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Within this course, students acquire basic theoretical and practical knowledge about data warehouses and data extraction, transformation,
and loading (ETL) processes.

2. Educational outcomes (acquired knowledge):

The acquired knowledge about the concepts and characteristics of data warehouses enables students to use, design, and develop data
warehouses and ETL processes.

3. Course content/structure:

Theoretical teaching

Basic concepts. Data warehouses in the context of business intelligence. Components of the logical architecture of the data warehouse.
Characteristics of the data warehouse. Reference architectures of the data warehouse system. Physical architecture of the data
warehouse. Data warehouse structure models. Data traceability. Data preprocessing. Data integration. Data exchange. ETL processes.
Modern approaches to data warehouse development. Data processing in data warehouses.

Practical teaching

Exercises follow Lectures. In the exercises, students gain practical knowledge about the concepts and characteristics of the data
warehouse and the processes of data extraction, transformation and filling.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. Exercises based on illustrative and real-life examples, through interactive
work with students.

After that, students work independently on a selected and approved topic.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 70.00 | Exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 |Inmon, W. H. Building the Data Warehouse. Fourth Edition. |John Wiley & Sons 2005

2 |Kimball, R., & Ross, M. The Data Warehouse Toolkit: The Complete

. . . . . s hn Wil . 201
Guide to Dimensional Modeling. Third Edition. John Wiley & Sons 3

Faculty of organizational
sciences, YHUBEp3UTETa Y 2010
Bbeorpany

3 CyxnoBuh M., ITocnoBHA HHTENUTCHIM]a H CHCTEMH 3a
Henubamuh b. MOAPILIKY OTyYUBABKY
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Teaching subject

Subjecst 01.000056 Numerical analysis

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Boric¢i¢ Joksimovi¢ B. Marija

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleac;t?;n Subject name Iishf::;::o. Must pass.
1, Z00002 | Mathematics 1 Yes Yes
Conditions:

1. Educational goal:

Mastering numerical methods used to solve problems in mathematical analysis, linear algebra, and practical problems. Understanding
comparative methods for solving numerical problems in the context of the advantages and disadvantages of the method.

2. Educational outcomes (acquired knowledge):

Students will be trained in the application of numerical methods and their software implementation.

3. Course content/structure:

Theoretical teaching Absolute and relative error of an approximate number. Errors of approximate values of a function. Inverse problem of
error estimation. Numerical solution of nonlinear equations. Fixed point theorems. Vector and matrix norms. Simple iteration method for
solving systems of linear algebraic equations. Jacobi method. Gauss—Seidel method. Solving systems of nonlinear equations.
Interpolation. Error estimation of polynomial interpolation. Newton's second interpolation polynomial for equidistant nodes. Inverse
interpolation. Approximation of functions. Numerical differentiation. Numerical integration. Rectangle methods. Trapezoid methods.
Simpson's method. Numerical solution of ordinary differential equations. Picard's method. Euler's method. Runge—Kut methods.

Practical teaching Implementation of numerical methods in MATLAB and use of well-known software packages.

4. Teaching methods:

Classic method and Beamer presentation. In addition to theoretical and practical classes, there is one more class per week, which can be
classified as other classes, during which students test numerical methods in a numerical methods software package.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Written exam Yes 30.00
Practical teaching Yes 40.00 | Oral exam Yes 20.00
Literature
NO.. Authors Title Publisher Year
1 |Pane I1. JlazoBuh HYMEPUYKE METOJIE FON, Belgrade 2013
2 |Papne I1. JIa3oBuh Hywmeputixa ananisa, nperiest Teopuje, FON, Belgrade 2009

npuMepH, 3aY esiu

C. F. Gerald, P. O.
Wheatley

California Polytechnic State

. . 2004
University

Applied Numerical Analysis

Hywmepuuka aHanu3za, Teopuja, aarOpuTMH,
IPUMEPH

4 |'Bypuna C. JoBaHoB FON, Belgrade 2005
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Teaching subject

Subjecst 01.000047 Linear statistical models

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Radoji¢i¢ A. Zoran
Dokovi¢ M. Aleksandar

Milanovi¢ B. Nemanja

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Introduction to the methods of multivariate statistical analysis and how to apply the appropriate method in solving problems in practice.
Analysis of inputs is discussed, with an emphasis on the preparation and interpretation of model transformation results, model evaluation
methods, algorithms and program packages for multivariate statistical analysis.

2. Educational outcomes (acquired knowledge):

Training in conducting statistical research and applying modern statistical methods to various areas of life and work. Application and use
of the statistical package SPSS.

3. Course content/structure:

Theoretical teachingP01: Generalized matrix and solving systems of linear equations. P02: Multidimensional normal distribution. P03:
Principal component analysis. P0O4: Testing and selection of principal components. P05: Interpretation of principal components and
analysis in the SPSS package. P06: Factor analysis. PO7: Factor rotation. Orthogonal and non-orthogonal rotation methods. P08: Factor
scores and methods of their calculation and application in the SPSS package. P09: Cluster analysis. P10: Hierarchical clustering
methods. P11: Non-hierarchical clustering methods and cluster analysis in the SPSS package. P12: Discriminant analysis. P13: Problems
of applying multivariate analysis. P14: SPSS: Application and use of statistical packages in the analysis of data from the point of view of
multivariate analysis. P15: Practical examples and case studies in the field of multivariate statistical analysis.

Practical teaching: VO1: Elements of matrix algebra. V02: Types of items and measurement scales. V03: Parameters and estimates of
multivariate distributions. V04: Multivariate normal distribution. V05: Mean tests. V06: Linear combinations of variables. V07: Using SPSS
packages. V08: Practical application of principal component analysis in SPSS. V09: Practical application of factor analysis in SPSS. V10:
Practical application of cluster analysis in SPSS. V11: Practical application of quick cluster analysis in SPSS. V12: Practical application of
discriminant analysis in SPSS. V13: Solving problems in the field of multivariate analysis. V14: Discussion of various case studies. V15:
Workshop - Practical work.

4. Teaching methods:

The classic way, using a blackboard and a computer. Practical teaching within the computer center and working on computers.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Written exam Yes 25.00
Colloquiums Yes 20.00 | Oral exam Yes 25.00
Practical teaching Yes 5.00
Seminars Yes 20.00
Literature
NO.. Authors Title Publisher Year
1 {[KoBaunuh 3. MyntuBapujalnoHa aHanusa, 3. u3Y esme Exonomcku dakyarer 2010
P Bynajuh M, Jepemuh B., |Advance in Multivariate Data Analysis — ®OH 2012
Panoinunh 3. Contributions to Multivariate Data Analysis
3 |Pallant J. 1SZI:kSn? i:aprlrucnlk za prezivljavanje, prevod 4. Mirkoknjiga 2011

4 |Pagojuunh 3. JIuHeapHHM CTAaTUCTUYKU MOJECIN, CKPUIITA ®OH 2013
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Teaching subject

Subjecst 01.510005 Artificial intelligence
Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Devedzi¢ B. Vladan

Tomic¢ B. Bojan

Sevarac V. Zoran

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. dess‘:;jr\ee::t?;n Subject name Iishf::;g:o. Must pass.
1, S10002 | Programming 1 Yes Yes
Conditions:

1. Educational goal:

Introduction to the concepts, methodologies and techniques of artificial intelligence.

2. Educational outcomes (acquired knowledge):

Students will gain an overview of artificial intelligence methodologies and techniques, insight into the areas it encompasses, as well as

practical applications of artificial intelligence. All of this enables deepening of knowledge in specialized courses related to individual areas
of artificial intelligence..

3. Course content/structure:

Theoretical teaching

Introduction. The concept of intelligence. The concept of an intelligent agent. The concept of an intelligent system. Intelligent search
techniques. Knowledge representation techniques. Intelligent reasoning techniques. Techniques for representing uncertain knowledge
and intelligent reasoning with such knowledge. Learning techniques. Perception, communication (vision, speech, natural language
understanding) and performing actions. Robotics. Typical applications of artificial intelligence.

Practical teaching

Work in computer laboratories. Implementation of programs (in a selected programming language) that illustrate all the important concepts
introduced in the lectures. Use of selected software tools and program libraries related to artificial intelligence and the development of
intelligent systems

4. Teaching methods:

Lectures in the classroom with the help of computers, the Internet and open source software tools. Exercises in computer laboratories, in
small groups. Part of the exercises are performed by the teacher and the students follow, and the other part is reserved for independent
work of the students, individually or in groups, under the supervision of the teacher.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 30.00 | Computer exam Yes 70.00
Literature
NO.. Authors Title Publisher Year

Russell, S. J., Norvig, P., [Artificial intelligence: a modern approach. 3rd |Upper Saddle River, Nj:
1 . . 2020
& Davis, E. ed. Prentice Hall.

2 Poole, D.L., Mackworth, |Python code for Artificial Intelligence:

. . 201
A K. Foundations of Computational Agents ?
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Teaching subject

Subjecst 01.D00007 Optimization methods

Number of ECTS: 6

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Stanojevi¢ J. Milan
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleac:t?;n Subject name Iishf::;g:o. Must pass.
1, 000001 | Operations Research 1 Yes Yes
Conditions:

1. Educational goal:

Yes students apply optimization methods to decision-making processes in some characteristic areas: supply chain management (at the
strategic and tactical levels), determining the topologies of computer, telecommunication and road networks, decision-making with the
presence of multiple criteria, decision-making under conditions of uncertain and incomplete information. Using optimization software.

2. Educational outcomes (acquired knowledge):

After passing the exam, students will be able to: recognize some specific but very common optimization problems, define and formulate
appropriate mathematical models, select and apply exact or approximate algorithms to solve these problems, use advanced software to
solve them, and analyze and critically present the results to decision makers.

3. Course content/structure:

Theoretical teaching: Optimization on networks - characteristic problems: optimization of roads with different types of criteria (length,
capacity and road reliability), determination of routes on road networks, determination of flow in networks. Location problems: Location
problems: discrete location problems; continuous location problems; location-allocation problems; location on networks. Multi-criteria
optimization: basic concepts; methods for determining efficient solutions (a priori approach); methods for determining the set of efficient
solutions (a posteriori approach). Decision-making under conditions of incomplete and incomplete inputs (stochastic and fuzzy
programming). Heuristic methods and metaheuristics. Application of optimization in the science of locations.

Practical teaching (auditorium and laboratory exercises): Solving optimization problems in the areas covered in theoretical teaching using
known methods: by direct application of the method ("manually") and using commercial and open source software.

4. Teaching methods:

Classical method (ex cathedra) with the use of a blackboard, computer, projector, solving case studies and at least one hour of practical
exercises per week in the computer lab.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Written exam Yes 50.00 | Oral exam Yes 50.00
Literature
NO.. Authors Title Publisher Year
M. Byjowesuh, M. MeToze onTHMH3aIH]je — MPEXHH, JIOKaUjCKU | JpyIITBO OmepannoHux
1| Cranojesuh, H. u BI/I]_IICKpl/ITepI/ijMCI-(]I/I MOEI:CJ]I/I , : M(E)I};:x(maaqa pEeorpa;l 1996
MianeHoBuh ’
2 | A. LeerxoBuh u np. KomOuHaTopHa ontumusanuja ApymiTBO Onepaiyonyx 1997
ucTpaxkusaua, beorpan
3 |M. Byjomesuh Mertoie onTUMH3ALH]E Y HHKEHEPCKOM FON, Belgrade 2012
MEHALIMEHTY
4 R. Fourer, D.M. Gay, AMPL: A Modeling Language for Duxbury Press / Brooks 2002
B.W. Kernighan Mathematical Programming /Cole Publishing Company
5 |A. Makhorin gi()f:iﬁ:ge Language GNU MathProg Language Free Software Foundation 2013
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Teaching subject

Subjecst 01.1S0011 Modeling of business processes

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject
MIO - Management and Organization, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Anici¢ M. Nenad

Petrovi¢ V. Marko

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Understanding and using the theoretical foundations and practical knowledge necessary for modeling business processes and learning
the basic techniques for their effective automation.

2. Educational outcomes (acquired knowledge):

Students will be able to Yes analyze, identify and describe business processes using appropriate formal methods, and then Yes use
modern software systems Yes define how to automate them.

3. Course content/structure:

Theoretical teaching

The concept of business processes (BP). Organizational systems modeling. Theoretical foundations of BP modeling. Petri nets, State
transition diagrams, Object life cycles. UML Activity diagram. BPMN standard: process, collaboration, choreography and conversation
diagrams. Fundamentals of business process modeling methodology. Business process analysis. Hierarchical decomposition. Business
process specification. Other standards in business process modeling. Specification of flexible and loosely structured business processes -
CMMN standard language. Specification of business decisions and rules - DMN standard language.

Process-based information systems. Business process management systems. Methods of implementing business processes.

Practical teaching

Examples of BP. Relationship to other management disciplines. Petri nets and UML State transition diagram. UML Activity Diagram.
Examples in PP modeling. Business process analysis. PP specification. Examples of BPMN PP models: process, collaboration,
choreography and conversation diagrams. Examples of CMMN and DMN models. Use of software tools for specification and automation
systems. Example of PP implementation.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. Exercises based on illustrative and real examples, through interactive
work with students. Case studies of business process implementation.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 40.00 | Written exam Yes 50.00
Written exam Yes 10.00
Literature

NO.. Authors Title Publisher Year
: Essential Business Process Modeling, ISBN: D .
1 [Michael Havey 978-0596008437 O'Reilly Media 2005
Independently published,,
2 f;‘i‘:lf’efre”“d° Bernd Real-Life BPMN, 4th Edition ISBN-13: 978-1086302097 | 2019
3|OMG Business ProcessModelAnd Notation OMG 2014
4 |OMG Case Management ModelandNotation OMG 2016
5|OMG DecisionModeland Notation OMG 2021
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Literature
NO.. Authors Title Publisher Year
C. Hemkosuh, H.
6 | Aanuuh, 1. CnajnoBu calectures y enextponckoj popmu | OOH 2020
Crojumuposuh
Bpmn Method and Style, 2nd Edition, with
Bpmn Implementer's Guide: A Structured . . .
7 |Bruce Silver Approach for Business Process Modeling and 570;_ }(])9(?2538 16%}1 f;ess’ ISBN: 2011
Implementation Using Bpmn 2.0, 9/17/11
Edition
DMN Method and Style: A Business .
8 | Bruce Silver Pracitioner's Guide to Decision Modeling, 2nd ?30 d.y 9C72;§S;s()1(91§)g,22rg§i,7165BN 2018
Edition '
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Teaching subject

Subjecst 01.EP0005 Internet technologies
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Despotovi¢-Zraki¢ S. Marijana

Bara¢ M. Dusan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of the course is to introduce students to and gain practical experience in working with Internet technologies, architectures, and
development models for complex, distributed, and scalable e-business applications.

2. Educational outcomes (acquired knowledge):

Students acquired knowledge and mastered skills in the field of Internet technologies and their application in the design and
implementation of distributed and scalable e-business applications.

3. Course content/structure:

Reference models and standards of computer networks: OSI, TCP/IP, IPv4, IPv6. Network, transport and application layer services.
Collaboration and communication services, VolP, video conferencing. Identity management services. Internet as an infrastructure for
secure transmission and delivery of information. Digital certificates and public key infrastructure. Software development and
troubleshooting in the application layer of the TCP/IP model. XML technologies for storing, processing and visualizing presentation layer
messages. CSS, AJAX, JSON. Reliability, scalability, redundancy and distribution of software in the Internet environment. Approaches to
software development in the Internet environment:

1) Event-based software development. Internal and external, synchronous and asynchronous events. Message as a notification
mechanism. Message exchange according to the request-response model. Message channels. Communication from one to many
services, sending messages to a channel. Subscription to a channel and processing received messages. Coordination and
synchronization over messages. Moving messages from a message base to message streams. Apache Kafka.

2) Service-oriented software development. Service properties. Stateless and stateful services. Service types: RPC, SOAP, XML web
services, REST. Load distribution (sharding). Proxy and reverse proxy, caching and replication. Microservices and microservice
architecture. Managing messages in a microservice architecture. Isolated persistence and consistency of messages. Local transactions
and microservice states. CAP theorem. Sequences of local transactions, SAGA. Microservice deployment, Docker. Continuous delivery
and automatic updating of microservices. GIT, GIT tag-initiated delivery.

3) Process-oriented software development. Business process modeling, BPML. Choreography and orchestration, BPEL. Decision-making
in distributed transactions: distributed (choreography) and centralized (orchestration). Implicit and explicit orchestration. Environments for
applications based on process-oriented software: application servers.

Practical teaching

Internet technologies and methods of developing information systems in the Internet environment. Development of MVC applications.
Storage and transmission of messages in the presentation layer: XML, JSON, AJAX. Implementation of business logic, PHP.
Implementation of the message layer: MySQL, MongoDB. Service-oriented architecture. Web services. REST. Development of event-
driven applications: graphical user interface, server application or multiplayer computer game, in a protected software environment
(Python, PHP-FPM, NodedS, JavaScript). Implementation of a set of microservices for a single business process (PHP, Javascript) and
deployment in a production environment (Docker).

4. Teaching methods:

Lectures, Auditory exercises, case studies, exercises in computer-based classrooms, project/seminar papers, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature

NO.. Authors Title Publisher Year
B. Panenxopith, M. EJeKTPOHCKO TTOCIOBAIBE, MOTABIBE 2: ISBN 978-86-7680-304-0;
1 Aecnorosuh3paxuh, 3. HHdpacTpyKTypa eneKTpOHCKOT IOC/IBaba, Faculty of Organizational 2015
BorYesnoswuh, /I. bapah, -
. 19-52 Sciences, Belgrade

A. JlaGyc
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Literature
NO.. Authors Title Publisher Year
Despotovi¢-Zraki¢, M., Handbook of Research on High Performance
2 |Milutinovié, V., & Beli¢, |and Cloud Computing in Scientific Research Hershey, PA: IGI Global 2014
A. and Education
B.Panenkosuh, . ISBN:978-86-7680-304-0;
WurepHet uHTenureTHuX ypehaja, aeo 1.
M. lecnioroBuh-3pakuh, . tupax 500, onobpenn
Teopujcke OCHOBE HHTEPHETa HHTEIUT€HTHUX 2017
3.borYesunosuh, /.bapah, ypelhaja YHUBEP3UTETCKU YIIOCHHUK,
A.JIabyc, XK. bojoBuh FON, Belgrade
B. Radenlff)wé, M Materijali za predmet Internet tehnologije, u e-
Despotovic¢-Zrakié, Z. . « .
4 s, . formi, sa portala za e-ucenje - 2021
Bogdanovi¢, D. Baraé, A.
moodle.elab.fon.bg.ac.rs
Labus
5 | Martin, R.C Clean architecture: a craft;man s guide to Prentice Hall 2017
software structure and design
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Teaching subject

Subjecst 01.000057 The law and ethics of data processing
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Krivokapi¢ B. Dorde
Miladinovi¢ M. Slobodan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Training students with acquired knowledge in the field of law and ethics to successfully, legally and ethically manage data processing and
be able to apply technical and organizational measures to control potential risks and threats that may arise as a result of modern data
processing technologies.

2. Educational outcomes (acquired knowledge):

Improved knowledge, abilities and skills of students regarding technical, ethical and legal aspects of data processing. Identification,
understanding and elimination of legal and ethical risks during the development and implementation of information systems and
technologies.

3. Course content/structure:

Theoretical teaching

1. Legal and institutional framework and sources of law, Regulatory forces, Regulation of technology, information systems and data
processing

2. Data economy, data as a new currency — socio-economic and technological foundations of the fourth industrial revolution

3. Ownership of data, Copyright, Legal protection of data collections

4. Protection of personal data, GDPR, Privacy, Personal data, Data processing of personal data, Actors in the process of processing
personal data, Controller and Processor, Trustee — obligations and responsibilities

5. Principles of processing personal data, Legal basis for processing personal data, Citizens' rights in relation to the processing of
personal data, Person for the protection of personal data, Export and import of personal data — cross-border business

6. Mapping of flows data in the organization, Personal data protection impact assessment

7. Organizational measures: records of processing operations, harmonization of processes, organizational structure and regulatory acts;
Technical measures: Security of personal data, Privacy by Design and Privacy by Default, pseudo-anonymization, cryptographic
protection

8. Protection of personal data in the field of artificial intelligence: profiling and automatic processing

9. Damage to reputation on the Internet, Management of reputation systems, Legal risks of applying ranking systems

10. Access to information of public importance and the right to use public sector information, Open records, Open records portal, Right to
open records

11. Legal framework of information security, Processing of records in critical infrastructure systems, Obligations to report incidents

12. Contractual transfer and exchange of records

13. Ethical challenges of record processing and machine learning

14. Protection against discrimination in the application of artificial intelligence

15. Ensuring the responsible development of artificial intelligence in accordance with international ethical standards

Practical teaching: Exercises, Case studies
Bexbe nparte HacTaBHe jeavHuue npeasuheHe npeYesBawuma Kpo3 pelaBarwe Case study u ykrbydyjy cTuLame NPakTUYHKX 3Haka
nonyT: npeTpaxwuBare H6ase npasBHUx nponuca [laparpad”, npetpaxuBawe jaBHUX 6a3a noYestaka nonyT: AreHuumje 3a npuspenHe
peructpe, 3aBoYes 3a MHTENeKTyanHy CBOjUHY U ApYruXx.

4. Teaching methods:

Classic Lectures. Conversational method, demonstrative method. Exercises in the computer laboratory through solving case studies,
learning through collaborative work on solving practical problems, independent research by students and solving problems based on the
received proposals, consultations in the development of a project proposal and independent work by students through learning and
development of a project proposal. Exercises are carried out through the e-learning application MOODLE.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 30.00 | Oral exam Yes 30.00
Practical teaching Yes 40.00
Literature

NO.. Authors Title Publisher Year

1 |KpuBokanuh B., u npyru |Boaud kpo3 oTBopeHe noY esTke YHAII Cpouja 2019
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Literature
NO.. Authors Title Publisher Year
I[g;moxanygl AH"T h Boana xpo3 3akoH o 3amtuTH noYesrtaka o Micuja OEBC y Cpbuju u
2 HeT;s(l)\;(::(y:l A - Tacuh J1,, maunoctd u ['ATIP: Tymauewe HoBor npaBHor |SHARE ®onYesuuja, Hosu | 2019
Kpusokamh B, OKBHpA Can, Cpbuja
Yrunaj ['/I[1P-a na UT cexrop y CpOuju,
3 Kpusokanuhb., 300pHUK paoBa HAyYHO-CTPYUHOI CKyIa . |FON, Belgrade 2018
Kpusoxanuh /1. Nudopmaruka 2018: HoBu TpeHI0BU y pa3Bojy
“HGOPMAIMOHUX CHCTEMA
Kpusokanuh [I., Boauy kpo3 I'’IT11Pu 3amtuty noYesraka o SHARE ®onYesuuja, Hosu
4 . . . 2018
Kpusokanuh B. u apyru  |anynoctu: Moju noYesuu, Moja npasa Capn, Cpbuia
5 Pusman U., Pagynosuh B., |Boauu kpo3 nHpopmManmony 6e30eaHoCT y Mucuja OEBC-a y Cp6uju u 2017
Kpusokanuh B. Penyomiuu Cpbuin HEAC
Tonoposuh 1., Komasen Project Management in the Implementation of European Project
6 |C, KpuBoxkaruh B., . . Management Journal, 2018
General Data Protection Regulation (GDPR)
Kpusokanuh J{ Volume 8, Issue 1
Kpusokanuh ., Impact of GDPR on Business: Focus on Data
7 |Kpusokanuh b., Komazen |Controllers and Processors not Established 2018
C., Togoposuh HU. within the EU
Kpusokanuh .,
Kpusoxaruh b., Komasen Bonuu 3a oprane Binacty - 3amtuta noYesraka |SHARE ®onYesuuja, Hosu
8 |C., Tonoposuh 1., 0 JTUYHOCTH Capn, Cpbuja 2016
Ilerposcku A., Eprierosuh > ~Por)
K.
Management - Journal of
Sustainable Business and
Kpusokanuh b., Komasery Mapping Personal Data Flow and Regulatory Manag§ment Solut}ons in
9 |C, Tonoposuh U, . : : . P Emerging Economies, 2016
Compliance in Serbian Public Institutions . .
Kpusoxanuh /] Univerzitet u Beogradu,
Fakultet organizacionih
nauka
10 Kpusokanuh B., Impact of General Data Protection Regulation |YHuuBepsurer y beorpany, 2016
AYesmoBuh J on Children’s Rights in Digital Environment IIpaBuu dhakynret
11 |Kpusoxamah B. Cyko00 3aKkoHa U HaJUISKHOCTH KOJH TPOU3Ia3H 2016
U3 noBpeze penyrauuie nmyrem VHTepHeTa
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Teaching subject

Subjecst 01.000059 Environmental risk management

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Petrovi¢ B. Natasa

Makaji¢-Nikoli¢ D. Dragana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Providing knowledge in the field of ecology and environmental risk management, highlighting their importance due to the growing concern
of individuals, businesses, governments and societies regarding the state of the environment and guiding them towards the best ways of
managing and relating to the environment.

2. Educational outcomes (acquired knowledge):

Application of qualitative and quantitative approaches in characterizing risks to the environment and human health. Analysis of key areas
of uncertainty in predicting environmental risks. Assessment of environmental risk and public health risks. Application of principles and
methods of risk assessment and environmental risk. Practical application of risk methods in making business decisions under conditions
of business and environmental uncertainty.

3. Course content/structure:

Theoretical teaching

Definition of risk, elements of risk, management under conditions of uncertainty and risk. Fundamentals of environmental risk
management. Environmental problems. Global environmental problems/ecological crises. Sustainable development. Reducing
environmental risks through the application of environmental design/ecological design. Identification of environmental risks. Hazard
analysis. Methods and techniques for assessing environmental risks: fault tree analysis, FMEA and E-FMEA, HAZOP, Event tree.
Environmental risks in industry. Global warming/climate change: implications for risk management. Global sustainable science.
Sustainable risk management techniques. Growth of environmental and social responsibility.

Practical teaching

Exercises are carried out in accordance with the theoretical teaching plan, with emphasis on a more detailed introduction to existing
standards and the use of available software tools for solving theoretical and practical examples.

4. Teaching methods:

Lectures, Auditory exercises, case analysis from practice, laboratory exercises in classrooms with computers, project/seminar papers.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Oral exam Yes 30.00
Practical teaching Yes 10.00
Seminars Yes 50.00
Literature
NO.. Authors Title Publisher Year
| |Ericson IL, C. A. Hazard.gnalysis techniques for system safety, Wiley 2015
2nd Edition
2 |Hallenbeck, W. H. Quantitative Risk Assessment for CRC Press 2018

Environmental and Occupational Health.

Laboy-Nieves, E. N, Environmental and Human Health: Risk

3|Goosen, M. F. A., & . . . CRC Press, New York 2010
Management in Developing Countries
Emmanuel, E.
Makajic-Nikolic, D.,

4 Petrovic, N., Cirovic, M., |The model of risk assessment of greywater Journal of Risk Research, 2016
Vujosevic, M., & discharges from the Danube River ships 19(4), 496-514
Presburger-Ulnikovic, V.

5 |Paolo, R. Environmental and Health Risk Assessment Springer 2006

and Management: Principles and Practices
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Literature

NO..

Authors

Title

Publisher

Year

Makaji¢-Nikoli¢ D.

Disaster Risk Reduction.
6 In: Leal Filho W.,

Azeiteiro U., Azul A.,
Brandli L., Ozuyar P.,
Wall T. (eds)

Climate Action. Encyclopedia of the UN
Sustainable Development Goals

Springer, Cham, 2020. doi:

10.1007/978-3-319-71063- | 2020

1 65-1
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Teaching subject

Subjecst 01.000058 Algorithm theories elements

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Stojanovi¢ A. Milica
Nikoli¢ T. Nebojsa

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleac:t?;n Subject name Iishf::;g:o. Must pass.
1, Z00002 | Mathematics 1 Yes Yes
Conditions:

1. Educational goal:

Presentation of the basic elements of algorithm theory and the principles of creating algorithms for solving problems in various fields
(graph theory, algebra, geometry, the field of sequences and sets) as well as complexity analysis.

2. Educational outcomes (acquired knowledge):

Students will explore strategies for constructing and analyzing algorithms and recognize NP-complete problems.

3. Course content/structure:

Theoretical teaching 1. Introductory concepts and examples of algorithms. 2. Construction of algorithms using mathematical induction. 3.
Analysis of algorithms. 4. Checking correctness. 5. Time and space complexity of algorithms. Polynomial algorithms. 6. Deterministic and
non-deterministic Turing machines. 7. P and NP classes of problems. 8. Algorithms on graphs: tours and shortest paths. 9. Hamiltonian
contours and transport networks. 10. Geometric algorithms: polygon problems. 11. Problems of coloring areas and planes 12. Algebraic
algorithms: problems with polynomials. 13. Algorithms for sorting and comparing strings. 14. Compression of the inputs

Practical teaching:Exercises, Other forms of teaching, Study research work
Independent creation and implementation of algorithms in the area of study in the course. Conducting complexity analysis of different
algorithms.

4. Teaching methods:

Mentoring or the classic way.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 15.00 | Written exam Yes 25.00
Seminars Yes 35.00 | Oral exam Yes 25.00
Literature
NO.. Authors Title Publisher Year
1 [M. XKuskoBuh AnroputMu Marematiraku gakynrer, 2000
Beorpan
A.A. Markov, N.M. . .
2 Nagorny The Theory of Algorithms Springer 2010
3 3. Ormanomh, H. VB0 y TEOPHUjCKO pauyHAPCTBO FON, Belgrade 2004

Kpuasan
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Teaching subject

Subjecst 01.000009 Decision theory

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Suknovi¢ M. Milija
Delibasi¢ B. Boris

Obradovi¢ B. Zoran

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Students are able to:

« independently apply multi-criteria decision-making methods in solving business problems of the organization.
« independently model the risk of quantitative criteria.

» model the utility of decision makers according to various criteria.

« use advanced academic knowledge for quantitative modeling of the group decision-making process.

» model decision-making rules obtained from experts and learn them from scratch.

2. Educational outcomes (acquired knowledge):

Students possess advanced academic and professional knowledge in the field of multi-criteria decision-making. Students independently
apply multi-criteria decision-making methods in solving business problems of the organization. They independently analyze, evaluate and
model the risk of quantitative criteria. They model the utility of the decision-maker according to various criteria. They quantitatively model
the decision-making process of a group. They apply decision-making rules obtained from experts and Yes learn them from scratch using
algorithms. They use methods, techniques, tools and software for modeling decision-making problems. Students demonstrate a positive
attitude towards the application of quantitative methods and decision-making models within the organization.

3. Course content/structure:

Theoretical teaching

P-01: Introduction to decision making,

P-02: Multi-attribute decision making methods and evaluation of obtained solutions with case studies,
P-03: IKOR method with case studies,

P-04: Utility theory and utility analysis with case studies,

P-05: AHP method with case studies,

P-06: Promethee methods with case studies,

P-07: Combining decision making methods in decision support systems,
P-08: Risk analysis,

P-09: Decision analysis,

P-10: Application of expert rules in decision models — DEX method,

P-11: Learning decision models from scratch — Decision trees algorithm 1D3,
P-12: Group decision making,

P-13: Computational Social Decision Making Choice),

P-14: Combining Decision Methods in Decision Support Systems,

P-15: Exam Preparation.

Practical teaching

V-01: Refreshing necessary knowledge,

V-02: Basic methods of multi-attribute decision-making,

V-03: MethodYes IKOR and set of compromise solutions,

V-04: Utility in decision-making,

V-05: MethodYes AHP,

V-06: MethodYes Promethee,

V-07: Review exercises,

V-08: Risk analysis in the methodYesma multi-attribute decision-making,
V-09: Decision analysis in the methodYesma multi-attribute decision-making,
V-10: Application of expert rules in decision-making models — DEX methodYes,
V-11: Learning decision-making models from scratch — Decision trees algorithm ID3,
V-12: Group decision-making and resource allocation models,

V-13: Methods for decision-making in society,

V-14: Review exercises,

W-15: Exam preparation.

4. Teaching methods:
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Lectures are implemented through a combination of classical teaching, case studies and guest lectures by experts from practice.
Exercises are implemented in the classical way through solving problems, but also through the presentation of software tools for decision-

Knowledge scores (maximum number of points 100)

Pre-exam obligations

Required | Points

Final exam

Required

Points

Colloquiums

Yes 50.00 | Oral exam

Yes

50.00

Literature

NO.. Authors

Title

Publisher

Year

CyknoBuh M.,
Hemu6ammh B.,
Josanosuh M.,
Byxuhesuh M.,
Panosanosuh C.

—_

OnnyunBame

OOH

2021

Cyknosuh M, [enubamh
B, JoBanosuh M,
Bykwnhesuh M,
Panosanosuh C.

OptyunBame - IPaKTUKYM

OOH

2019

Cyxnosuh, M.,

Hemubamuh, B.,
Josanosuh, M.,
Bykuhesuh, M.

IIpesenTanuje u MaTepujanu ca
cajra:http://odlucivanje.fon.bg.ac.rs/predmeti/o |®OH
snovne-studije/teorija-odlucivanja/

2021

4 |Ishizaka A, Nemery P

Multi-Criteria Decision Analysis: Methods and |-
Wiley

Software

2013
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Teaching subject

Subjecst 01.000010 Organizational design
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects
Teachers: Cudanov J. Mladen
Jevti¢ N. Milo$
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of the course is to train and equip students to design organizations through acquiring knowledge about the basic elements and
models of organizations, typical and contemporary models of organizational structure, dimensions and factors of organizational structure
and the process of designing organizational structures, as well as to develop appropriate skills in the application of practical methods of
organization design.

2. Educational outcomes (acquired knowledge):

Acquiring advanced academic and professional knowledge in the field of organizational systems design and developing skills for finding
appropriate solutions for the successful functioning of organizational systems operating in a modern environment. Applying theoretical
organizational models in solving practical problems in the process of designing organizational systems. Training students to design and
improve organizational structure, business processes, as well as various systems in the organization (reward systems, employment,
promotion, development, etc.). Independent management of organizational development projects and improvement of organizational
systems.

3. Course content/structure:

Theoretical teaching

Fundamentals of organizational design. Elements of organization. Organizational models. Organizational structure — definition.
Dimensions of organizational structure — division of labor, departmentalization, decentralization, coordination, formalization. Design
procedure and factors of organizational structure construction. Process approach to organizational design. Organizational structure

models. Network models of organizational structure. Transaction costs Outsourcing. Human factor in organization and organizational
culture.

Practical teaching:Exercises, Other forms of teaching, Study research work

Methods of collecting and analyzing data. Division of labor — specialization. Coordination in organization. Departmentalization and
grouping of activities. Decentralization and decision-making in organization. Rules for drawing organizational charts. Process approach to
organizational design. Basic determinants of the enterprise — vision, mission, goals. Modern models of organizational structure. Control
centers. Simulation of business processes on selected case studies. Methods of researching organizational culture.

4. Teaching methods:

Monologue method, demonstrative method, case study, learning through collaborative work on solving practical problems, independent
research by students and problem solving based on the obtained points.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 30.00 | Oral exam Yes 70.00
Literature
NO.. Authors Title Publisher Year
1 'legi;%’%’[’. gcyYeSHOB’ M, Opranu3zaunony qu3ajH: npuctynu, Merone 1 |Belgrade, Serbia: Faculty of 2017

MOJIENH Organizational Sciences
KpuBokanuh, J.

Jauo, O., dyYesnos, M., Belgrade, Serbia: Faculty of

2 ?ggﬁ&gﬁﬁ | [IpojexToBame opraHu3almje Organizational Sciences 2013
3 Hynanosuh, XK. & Jamiko, OpraHH3AIHONA CIPYKTYPA H IPOMEHE Belgrade, Serbia: Faculty of 2007

0.

Organizational Sciences
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Literature

NO..

Authors

Title

Publisher

Year

4 |Mintzberg, H.

The Structuring of Organizations

UpperSaddleRiver,

NewlJersey, USA: Prentince- | 1979

Hall, Inc.

J.R.

Kates, A. & Galbraith,

Designing Your Organization

SanFrancisco, USA: Jossey- 2007

Bass

6 |Recardo, R. J.

Organizational Design: A Practical
Methodology and Toolkit

Ambherst, Massachusetts,
USA: HRD Press, Inc.

2015
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Teaching subject

Subjecst 01.000020 Corporate communications

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Kosti¢-Stankovi¢ M. Milica
Cicvari¢ Kosti¢ M. Slavica

Vlastelica L. Tamara

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. dessuigj::t?;n Subject name Iisl\:l::;::o. Must pass.
1, D00003 | Marketing Yes Yes
Conditions:

1. Educational goal:

The aim of the course is to introduce students to the concept, goals, activities and instruments of corporate communications and to train
students to analyze the effectiveness of corporate communications instruments, as well as to develop competencies for planning,
organizing and evaluating internal and external corporate communications, through interactive lectures, simulations, case studies and
workshops.

2. Educational outcomes (acquired knowledge):

Students distinguish the function, goals and instruments of marketing and corporate communications and possess academic and
professional knowledge for planning the above processes. They are able to Yes apply research results in defining a corporate
communications strategy. They have the necessary knowledge to develop a corporate communications plan and individual plans for
functional areas of corporate communications. Students know Yes analyze the specificities of traditional and digital media and assess
their effectiveness in corporate communications. They are trained to develop a corporate communications budget and apply models for
measuring and evaluating the effects of a corporate communications campaign. Students have developed skills in effective media
performance and writing for the media. They understand the social responsibility of corporate communications and know Yes apply ethical
standards in internal and external communication.

3. Course content/structure:

Theoretical teaching

The emergence and development of corporate communications as a management function. Defining and characteristics of the concept of
corporate communications. The relationship between corporate and marketing communications. The role of corporate communications in
the organization. Corporate communications as a process. Goals and objectives of corporate communications. Ethics and social
responsibility of corporate communications. Corporate communications in the international environment. Activities and instruments of
corporate communications. Building corporate identity, image and reputation. Internal communication. Media relations. Digital media in
corporate communications. Organization of special events. Sponsorship. Lobbying. Production of promotional and informational materials.
Investor relations. Corporate communications in crisis situations. The process of planning corporate communications. Planning a
corporate communications campaign. Organizing the corporate communications function. Business negotiation. Verbal and non-verbal
communication. Professional behavior. Business protocol.

Practical teaching

Analysis of practical examples and case studies in the field of corporate communications. Defining the corporate communications process
using the example of a specific organization from the environment. Analysis of examples of ethical and unethical corporate
communications practices. Solving corporate communications problems in an international environment. Practical skills in building
corporate identity, image and reputation. Simulation of organizing a press conference and other media events. Writing a press release.
Public speaking exercises. Corporate communications planning workshops. Budgeting for corporate communications programs. Models
for measuring and evaluating corporate communications. Simulations and analysis of the efficiency and effectiveness of organizing
various corporate communications activities.

4. Teaching methods:

Lectures, demonstrative method, case studies, learning through collaborative work on solving practical problems, independent research
by students and problem solving based on the assignments received, independent work by students through learning and preparation of
seminar papers and project assignments.
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Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Oral exam Yes 40.00
Colloquiums Yes 30.00
Project/Seminar paper Yes 20.00
Literature
NO.. Authors Title Publisher Year
Koctuh-Crankosuh M., _ Beorpax: Faculty of
1 OpnHocH ¢ jaBHOIIhy 2020

Ounmunosnh B., &
Brnacrenuma, T.

organizational sciences

CDaKyHTeT TEXHUYKHUX

Yestym: 08.11.2025

2 |Jlanuh [1., Bnacrenuua T. |KoprnopaTtuBHe KOMyHUKaILH]j€ 32 IPUMEP nayka, Hosn Cax 2019
3 (Jlanuh [I., Bnactenuua T. |I[Ipumepu nobpe npakce ogHoca ¢ japHouthy PaKyJITeT TEXHHIKHX 2016
Hayka, Hosu Can
CtpaHa 88



Teaching subject

Subjecst 01.000052 Supply chains analitics

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers:
Cveti¢ B. Biljana

Pani¢ V. Biljana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
Subjecst . Must be
NO.. designation Subject name listened to. Must pass.

1, 000001 | Operations Research 1 Yes Yes

2, Z00010 | Probability theory Yes Yes

3, Z00016 | Statistics Yes Yes
Conditions:

1. Educational goal:

The goal of this course is to train students in the analytical study of supply chains and the creation of business decisions and reports.

2. Educational outcomes (acquired knowledge):

After passing the Exam, students will be able to:

1. understand and apply methods and techniques of business analytics in supply chains,

2. analyze data on supply chain operations,

3. predict future values of supply chain performance,

5. recognize optimization problems in supply chains, formulate and solve appropriate mathematical models and make appropriate
business decisions,

6. use supply chain analytics software,

7. analyze results and create business reports,

8. think analytically and critically and work in a team.

3. Course content/structure:

Theoretical teaching: Introduction to supply chains - basic concepts. Descriptive analytics in the supply chain. Predictive analytics in the
supply chain. Prescriptive analytics in the supply chain. Demand forecasting and ways to overcome the bullwhip effect in the supply chain.
Procurement planning. Inventory analytics. Process planning and reporting. Transportation optimization. Risk management in supply
chains. Measuring supply chain performance. Software support for supply chain analytics. Advanced analytics in the supply chain.
Practical teaching(Auditory exercises): The role and importance of analytics in the supply chain. Methods and techniques of descriptive
analytics (e.g. supply chain mapping). Predictive analytics methods and techniques (e.g. time series, linear and nonlinear regression).
Prescriptive analytics methods and techniques in supply chain optimization. Demand forecasting methods in supply chains. Supplier
analytics and procurement planning. Stochastic inventory management models. Game theory methods for product pricing. Transportation
optimization and routing. Models for measuring supply chain performance. Big data analytics in supply chains. Methods for handling
missing orders. Systematization, analysis and visualization of orders and creation of business reports. Supply chain analytics software.

4. Teaching methods:

Classical method (ex cathedra) using a blackboard, computer, projector, solving short case studies

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity in practical classes Yes 20.00 | Oral exam Yes 30.00
Lecture activity Yes 20.00
Project assignment Yes 30.00
Literature
NO.. Authors Title Publisher Year

Bacuswesuh, ., IlBetnh, |Logistics and Supply Chain Management,
b., Yesuumosuh, M. second supplemented and expanded edition

—_

FON, Belgrade 2018
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Literature
NO.. Authors Title Publisher Year
2 |S. Chopra and P. Meindl Supply chgm manager.n.ent: Strategy, planning, Pearson 2019
and operation (7th Edition)
L. Krajewski, L. Ritzman |Operations management, Processes and Supply
3 and M. Malhotra Chains (12th Edition) Pearson 2016
4 |R. Saxena, A. Srinivasan |Business Analytics: A Practitioner’s Guide Springer 2013
5|3 R, Evans Busi‘n‘ess Analytics: Methods, Models and Pearson 2013
Decisions
Big Data Driven Supply Chain Management: A
6 [N. R. Sanders Framework for Implementing Analytics and Pearson 2014
Turning Information Into Intelligence
CtpaHa 90

Yestym: 08.11.2025



®@)H

Teaching subject

Subjecst 01.000045 Digital transformation and information society

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Jednak J. Sandra
Miladinovi¢ M. Slobodan

Teachers:

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Understanding the economic and sociological aspects of the global digital transformation on society, economy and market

2. Educational outcomes (acquired knowledge):

Understanding the effects of information and communication technologies on society and the economy. Introduction and evaluation of
economic and sociological changes in the digital environment. Application of knowledge for managing and adapting business in the
conditions of digital change. Understanding and analysis of the information society, knowledge-based economy, digital economy, platform
economy and digital transformation.

3. Course content/structure:

Theoretical teaching: Scientific and technological development and social changes. Theoretical concepts of social networks. Social
networks and new patterns of power. Transformation of work in the information society. Information technologies and social capital.
Information-controlled society. Information society - economic and institutional aspects and indicators of development. The role of the
technological revolution on macroeconomic performance and the market environment (digital economy). Knowledge-based economy -
economic challenges and opportunities in the global and European market. Modern forms of business through digital platforms (platform
economy). Competition and markets in the digital environment. Taxation problems in the digital environment. Digital transformation -
basics, creating a strategy for digital business transformation, changing business operations and transforming industries.

Practical teaching: Exercise classes follow the methodological units Lectures.

4. Teaching methods:

Lectures, exercises, case studies, consultations. Students are stimulated and activated through interactive teaching.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Seminar paper Yes 30.00 Seminar paper defense and Oral exam Yes 20.00
Written exam Yes 50.00
Literature
NO.. Authors Title Publisher Year
1 |Temmax, C. Pa3Boj ekOHOMUje 3aCHOBAHE Ha 3HAMY: SamyxGuna Anpejesuh 2012
M3a30Bd U MOryhHOCTH
ExoHomHuja - OCHOBH MHKPOEKOHOMCKE U
2 |Kparyss, . MaKpOEKOHOMCKE aHajm3e - oY esOpaHa nsYeswe ayropa, beorpan 2020
[I0IJ1aBJba
Andersson, P., Movin, S., SSE Institute for Research,
3 |Mihring, M., Teiglan, R., |Managing digital transformation Stockholm School of 2018
Wennber, K. Economics
The Digital Transformation Playbook: Rething |Columbia Business School
4 |R D. . .. L 2016
O8CTS, your business for the Digital Age Publishing
VYapyxkemwe TexHonoruja u
. . IpymtBo: MHCTUTYT
5 |Munagusosuh, C. Tpexapusaunja paYes u 1pekapujar o »Muxajmo [Tymua*, LHenrap | 2019
MOCIIE/IUIIE CABPEMEHOT pa3Boja .
3a UCTPaXKUBAkE Pa3Boja
HayKa U TCXHOJIOTH]a
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Literature
NO.. Authors Title Publisher Year
AyIuoBU3yeIHU apXUB U
6 | Munasosuh, C JluruTanHa muCMEHOCT - O] MPUBUIICTH]E JI0 nurutanuu neatap CAHY: 2019
> HY>XHOCTHU MucTuryt 3a ynopenuo
paBo
7 E(ﬁﬁaﬁjggg%ﬁ M Boswnna 6e3 Bo3aua — pro et contra ConMoNomKy mperiesn 2019
8 |Munagunosuh, C. TamHa cTpaHa COIMjaTHOT KaluTaa E;)lca:()cpncxa foauTHHka 2011
NHpopMannoHO-KOMYHHUKAIIHOHE TEXHOJIOTHje
y QYHKLHU]U CTBapama COIMjaTHOr KanuTasa, y |MuaucTapcTso
9 (Munagunosuh, C. Bagumup Ypormesuh (yp): Bese cajoep YHYTpAIIbUX M0CI0BA 2014
KpUMHMHANA ca HeperyJapHuM murpanujama u | Pemy6mike Cpouje
TPrOBUHOM JIjyIAH
Y mehympexjy: InTepHeT u HOBU oOpaciu beorpan: Caobpahajin
10 |TIetposuh, 1. ’ ¢baxynter: dunozodcku 2008
JPYLITBEHOCTH.
(akynreT
11 [Kastels, M. Mo¢ komunikacija Beograd: Clio: RTS 2014
.y ) . Zagreb: Golden
12 |Castells, M. II(rlllti(t);Irr;acu sko doba: ekonomija, drustvo, marketing,Domaci i 2000
’ inostrani ¢lanci iz ¢asopisa
13- Jlomahu 1 MHOCTpaHM WIAHIM U3 YACOMHKCA I10 )
JIOTOBODY
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Teaching subject

Subjecst 01.810009 Advanced .NET technologies

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Lazarevi¢ D. Sasa
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleai?;n Subject name Iishf::;c?:o. Must pass.
1, S10002 | Programming 1 Yes Yes
Conditions:

1. Educational goal:

Understanding advanced concepts of the .NET Core platform. Proficiency in various implementation models and technologies. Training

students to independently implement complex applications using .NET Core technologies and database management systems such as
MS SQL Server.

2. Educational outcomes (acquired knowledge):

Students acquire the knowledge and skills necessary to design and implement applications using advanced .NET Core technologies and
advanced capabilities of MS SQL Server.

3. Course content/structure:

Theoretical teaching:

Features and architecture of the .NET Core platform and its basic concepts.

Features and architecture of the MS SQL Server database management system and its basic and advanced concepts.

Delegates and events. Collections, reflection and generic types. Application of <eng>LINQ technologies when working with collections.
Technologies for accessing and managing items from the address store. Application of LINQ technologies when working with items from
the address store and collections that use lazy loading.

Asynchronous programming on the .NET Core platform.

Implementation of web applications: ASP.NET Core MVC.

Implementation of web services: ASP.NET Core Web API.

Implementation of the presentation layer using .NET Core technologies.

Authentication and authorization in ASP.NET Core applications.

Implementation of Data Access Layer (DAL) using MS SQL Server.

Practical teaching: Exercises are fully aligned with the tests.

4. Teaching methods:

Classic Lectures. Exercises in the computer classroom, teaching units are covered through practical study examples.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Seminars Yes 30.00 | Project defense Yes 70.00
Literature
NO.. Authors Title Publisher Year
1 |B. Wagner Effective C#,Third Edition Addlsot}-Wesley 2016
Professional
2 |B. Wagner More Effective C#, Second Edition Addlsor}-Wesley 2017
Professional
3 |D. Esposito, A. Saltarello Microsoft 'NET: Archltec?lpg Applications for Microsoft Press 2014
the Enterprise, Second Edition
41J. Flanders RESTful .NET O’Reilly Media 2008
51S. J. Metseker Design Patterns in C# Addison-Wesley 2004
61S. McConnell Code Complete: A Practical Handbook of Microsoft Press 2004

Software Construction
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Literature
NO.. Authors Title Publisher Year

7 Isfl'e??;%t;?uth’ A C# Language Specification msdn.microsoft.com 2020

D. Sarka, W. Durkin, M. SQL Sc?rver 2017 Develo.per. s Guide: A . L
8 Radivoievié professional guide to designing and developing |Packt Publishing 2018
adivojevié¢ . .o
enterprise database applications, 2nd ed
CtpaHa 94
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Teaching subject

Subjecst 01.D00001 Quality basics
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Filipovi¢ V. Jovan
Buri¢ B. Mladen

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

To students master the basic concepts and terminology of quality, in order to create a foundation for building upon through future courses.

2. Educational outcomes (acquired knowledge):

Students' ability to: a) understand basic concepts in the field of quality management and standardized management systems b)
understand the context of current and future applications - opportunities and limitations in the application of basic concepts. c) master the
terminology in the field of quality management and standardized management systems.

3. Course content/structure:

Theoretical teaching

Stakeholders and interested parties; Basic concepts in quality management; Strategic view of quality management; Overview of the
history of quality; Main philosophical directions in quality management; “Geography” of quality management — approaches in Japan, the
USA and the UK; Improving process quality (incremental improvements, leapfrog improvements); The quality function and its relationship
with other functions in the organization; Conformity assessment and quality costs; Principles of total quality management (TQM); Quality
as the basis for business standardization; Integrated management system

Practical teaching

Presentation of goals and methods of work in exercises. Presentation of goals, methods of work and expected results from the project
project Workshop 1: Stakeholders and interested parties; Workshop 2: Kano model; Workshop 3: Deming concepts; Workshop 4: Quality
trilogy; Workshop 5: Basic concepts of quality management systems; Workshop 6: Dimensions of quality; Workshop 7: Costs of quality;
Workshop 8: Process approach; Workshop 9: Relationship between quality and other functions in the organization; Workshop 10: Case
study; Workshop 11: Presentation of project works.

4. Teaching methods:

Lectures, exercises, case study analysis, analysis of application of models and standards

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 25.00 | Written exam Yes 50.00
Project/Seminar paper Yes 25.00
Literature

NO.. Authors Title Publisher Year
1 ﬁnnnnosnh, J. n Bypuh, OcHoBe KBajHuTETa FON, Belgrade 2009

P L.D. Goetsch, L., D., & Quality Management for Organizational

i New, :P 201
S.B. Davis. Excellence (7th. ed.) ew,Jersay: Pearson 6
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Teaching subject

Subjecst 01.D00002 Human resources management

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Ivanovi¢ R. Tatjana

Andelkovi¢ Labrovi¢ Z. Jelena

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring advanced knowledge of human resource management theories, principles and activities so that students can understand the
complexity and specificities of human resource management, as well as equipping students with the critical analysis and evaluation of
various human resource management activities in the modern work environment.

2. Educational outcomes (acquired knowledge):

Students are able to recognize and explain theoretical concepts of human resource management, recognize the possibilities of practical
application and the importance of effective implementation of human resource management activities for successful business.

Students are able to Yes apply the acquired knowledge and skills necessary for further development and improvement in the field of
human resource management (in a practical or scientific-research sense), effectively solve problems related to human resource
management and improve communication, presentation and teamwork skills.

3. Course content/structure:

Theoretical teaching

Introduction to the subject: basic concepts and tasks in the field of human resources management; Coordination of personnel activities;
Ensuring equal employment opportunities; Employee health and safety; Job and job design; Job and job analysis; Human resources
planning and recruitment; Human resources selection; Employee orientation and training; Employee development and career planning;
Employee evaluation; Compensation and benefits; Human resources research and personnel information system; Electronic human
resources management; Unions and collective bargaining; The future of human resources management.

Practical teaching

Introduction to the subject; Tasks in the field of human resources management; Different generations in the work environment; Employee
motivation; Discrimination in the work environment; Abuse at work; Stress and burnout; Analysis and design of jobs and work schedules;
Human resource planning; Review exercises; Methods of recruitment and selection of human resources; Compiling a resume for a job;
Orientation, training and development of employees; Career planning; Employee evaluation; Compensation: Salaries and awards;
Compensation: Benefits; Review exercises.

4. Teaching methods:

Lectures, exercises, interactive teaching: workshops, exchange of ideas and knowledge through group discussion, learning by example
through case studies, mentoring and teamwork on the preparation of seminar papers on an agreed topic, presentation method.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity in practical classes Yes 5.00 | Oral exam Yes 40.00
Colloquiums Yes 40.00
Seminar paper Yes 15.00
Literature
NO.. Authors Title Publisher Year

1 |P. Opnuh, T. UBanoBuh |MeHaMEHT JbYJCKUX pecypca FON, Belgrade 2019
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Teaching subject

Subjecst 01.EP0014 Big data infrastructure and services

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Bogdanovi¢ M. Zorica

Vukimirovi¢ B. Dragan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of this course is to train students to independently design, implement and use big data infrastructure, services and solutions in e-
business.

2. Educational outcomes (acquired knowledge):

Students are trained to independently design, implement and use big data systems in e-business.

3. Course content/structure:

Theoretical teaching

The role of big data in business operations. Big data infrastructure and services in e-business. Designing information systems in a big
data environment. Non-relational databases. Transition from a relational to a non-relational database model. Introduction of controlled
redundancy. Abstractions of the relational model to a table (big table model) and to a binary relation (key value model). Scalable and
distributed processing of databases in a big data environment. MapReduce. Big data solutions in the Apache Hadoop ecosystem. Big
SQL concepts and solutions. Big data analytics and knowledge discovery. Big data analytics in real time. In-database analytics.
Infrastructure for real-time analytics, Apache Spark. Application of big data in: e-commerce, internet marketing, e-government, e-health, e-
banking. Analysis of large website logs. Email analysis from large electronic stores. Big data in mobile business. Social network analysis.
Sentiment analysis. Multimedia and unstructured email analysis in electronic business. Application of big data for collecting and analyzing
sensor emails in smart environments. Email management in big data environment. Privacy and security issues. Trends in big data.
Practical teaching

Designing big data solutions for enterprises. Development of big data solutions over non-relational email databases. MongoDB.
Cassandra. Redis. Real-time big data processing: Apache Spark, Twitter Heron. Implementation of real-time streaming jobs. Resource
management of big data infrastructure. Hadoop ecosystem for big data: hdfs, Hbase, Yarn, mapreduce, Pig, Hive, Ambari, Zookeeper. Big
data analytics. Apache Mahout. Spark MLIib. Development of personalized solutions in a big data environment. Development of a search
system for e-commerce. Apache Solr. Development of big data solutions for systems based on mobile and Internet of Things
technologies. Analysis of social networks in Python. Visualization of messages. Design of projects and evaluation of developed solutions.

4. Teaching methods:

Lectures, Auditory exercises, case studies, exercises in computer-based classrooms, project/seminar papers, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature

NO.. Authors Title Publisher Year

Bb.Pagenkosuh,

M. IecnioroBuh-3pakuh,
3.borYesunosuh, /[.bapah,
A.Jlabyc

Enextponcko nocnosame, nornassse 20.
TpeHJ0BU Y TEXHOJIOTIHjaMa elIeKTPOHCKOT OOH 2015
MocjoBama, mm. 275-282

—_

Milovanovi¢ S.,

2 Bogdanovi¢ Z., Labus A.,
Bara¢ D., Despotovié-
Zraki¢, M.

An approach to identify user preferences based
on social network analysis. Future Generation |ISSN 0167-739X 2019
Computer Systems, 93, 121-129

3 |T. White Hadoop: The Definitive Guide: Storage and

. 'Reilly Medi 201
Analysis at Internet Scale ORReilly Media >
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Literature
NO.. Authors Title Publisher Year
4 |M. Bonzanini Mastering Social Media Mining with Python Packt Publishing 2016
B. Radenlff)wé, M Materijali za predmet Big data infrastruktura i
Despotovic¢-Zrakié, Z. - . o
5 s, . servisi, u e-formi, sa portala za e-ucenje 2021
Bogdanovi¢, D. Baraé, A.
moodle.elab.fon.bg.ac.rs
Labus
Designing Data-Intensive Applications: The N - .
6 |Kleppmann, M. Big Ideas Behind Reliable, Scalable, and OReilly Medm, 1 edition, 2017
S ISBN-10: 1449373321.
Maintainable Systems
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Teaching subject

Subjecst 01.EP0012 Data analysis in e-business

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Vukimirovi¢ B. Dragan
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of the course is to acquire the necessary knowledge and skills for analyzing invoices in the field of e-business using modern
analytical methods. Through the e-business process, companies must ensure the use of invoices that are up-to-date and accurate, which
is achieved by regularly monitoring their quality. The main goal of invoice analysis is to: make the process of managerial decision-making
in e-business more efficient, increase operational efficiency, better understand the available invoices, comply with regulations and
increase revenue.

2. Educational outcomes (acquired knowledge):

By mastering the subject matter, students acquire the basic knowledge and skills necessary for independent analysis of messages
generated in the online environment, especially on social media and social networks.

3. Course content/structure:

Theoretical teaching

E-business metrics. Life cycle of lists — list collection. List types and measurement scales. List representation methods: tabular and
graphical displays, multimedia list representation. List validation: methods for determining the reliability, accuracy and quality of lists,
metalists, sampling. Sources of bias in lists. List editing: coding, procedures for identifying missing values, analysis of extreme values. List
transformation and synchronization: recoding, merging and separating variables, normalization, imputation, weighting. Analysis of
unstructured lists. Analysis of structured lists. List management: defining frameworks and platforms (data governance 2.0). The process of

managing files, organization of storage and access to files, legal and ethical codes. Reporting methods: visualization — infographics,
dashboard.

Practical teaching
Practical teaching follows the theoretical teaching and consists of exercises and case study analysis related to the use of real files.
Exercises are performed using specialized software packages and tools: SPSS, R, Python, Excel and Google Sheets.

4. Teaching methods:

Lectures, Auditory exercises, case studies, exercises in computer-based classrooms, project/seminar papers, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Oral exam Yes 30.00
Colloquiums Yes 20.00
Practical teaching Yes 35.00
Seminar paper Yes 10.00
Literature
NO.. Authors Title Publisher Year
Albright, S.C, W. L. Business Analytics, Data Analysis and Decision .
! Winstgon, ’ Making, Sixthyl;ditition Y Cengage Learning 2017
Intelligent Data Governance For Dummies,
2 (Baker, S and P. Sjoberg  |Hitachi Vantara Special Edition, John Wiley & |Hoboken, New Jersey 2018
Sons, Inc.

Bergsewicz, M., R.
3 |Lehtonen, F. Reis,L. di
Consiglio and M. Karlberg

Publications Office of the
European Union, 2018
Luxembourg

An overview of methods for treating selectivity
in Big data sources
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Literature
NO.. Authors Title Publisher Year
Exploratory Data Analysis in Business and
4 |Cleff, T. Economics, An Introduction Using SPSS, Stata, | Springer 2014
and Excel
Digital Marketing Analytics: Making Sense of
Consumer Data in a Digital World: Making .
3 |Hemann, C., K. Burbary Sense of Consumer Data in a Digital World Que Publishing 2018
(Que Biz-Tech), 2 edition
Introduction to Scientific Computing and Data
Analysis, editors: Timothy J. Barth Michael Springer International
6 |Hol M. H. } S . . o . 2016
ormes, Griebel, David E. Keyes, Risto M. Nieminen, |Publishing Switzerland
Dirk Roose And Tamar Schlick
. Digital Analyitics, Data Driver Decision .
7 |Kamki, J. Making in Digital World Notion Press 2016
. Python for Data Analysis Data Wrangling with | ~,p, . .
McK . Reilly M Inc. 201
8 |McKinney, W Pandas, NumPy, and IPython O’Reilly Media, Inc 018
9 [Milton, M. Head First Data Analysis O’Reilly Media, Inc., 2009
Data Visualization and Exploration with R. A
. i i i i Geospatial Training
10 |Pimpler. E. pr.actlcal guide to using R, R.Studlo, and . . 201
0 \Pimpler, Tidyverse for data visualization, exploration, Services, Boerne, TX 017
and data science applications
A complete guide to cleaning and preparing
11 |Rafter, C. data for analysis using Excel™ and Google DSM Media 2019
Sheets™, Inzata Analytics
12 |Sleeper, R. Practical Tableau O’Reilly Media, Inc. 2018
Wexler, S., J. Shaffer and | The Big Book of Dashboards, Visualizing Y our .
1 > . . : hn Wil , 1 201
3 A. Cotgreave Data Using Real-World Business Scenarios John Wiley & Sons, Inc 7
SPSS demystified, A Step-by-Step Guide to .
14 |Yockey, R. D. Successful Data Analysis For SPSS Version lé(r):)lltlledge, Taylor & Francis 2016
18.0, Second Edition P
15 |- OYesOpanu CTPY4YHH M HAYYHU PaIOBU -
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Teaching subject

Subjecst 01.100055 E-education

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Andelkovi¢ Labrovi¢ Z. Jelena

Despotovié-Zraki¢ S. Marijana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Presentation of the learning process, the specifics of technology-supported learning and ways to manage that process at the group and
individual levels. Training students to design and implement e-learning systems using advanced internet technologies.

2. Educational outcomes (acquired knowledge):

Students are trained to design and implement e-learning systems. They are able to create learning content that meets didactic principles..

3. Course content/structure:

Theoretical teaching

Education, development and training. Classification of education. The concept and process of learning. Learning theories. Basic didactic
principles. Development of e-education. Basic definitions. Strategies and models of e-education. Ecosystems of e-education. Personal
learning environment. Components and services of e-education systems. Infrastructure for e-education. Development of cloud
infrastructure and services for e-education. Portals for e-education. Blended learning. Adaptive electronic learning. Criteria and techniques
of adaptation. Learning styles. Development of adaptive electronic courses. Project-based and problem-solving learning. Standards of e-
education. Models of instructional design. Creation of content for teaching materials. Learning objects. Bloom's taxonomy. Methods and
forms of teaching work. Course design. Lesson planning and organization of classes in an electronic environment. Platforms for managing
e-learning systems. Moodle LMS. E-learning technologies. Learning through mobile technologies. Gamification. Learning through games.
Collaborative learning. Application of social networks in e-learning. Student Relationship Management. Crowdsourcing. Flipped
classroom. MOOC courses and platforms. Microlearning. Smart educational environments and classrooms. Augmented reality and
ubiquitous computing in e-learning. Application of artificial intelligence in e-learning systems. Psychological aspects of electronic
communication. Skills required for e-learning. Motivation for e-learning. Valuation and assessment of knowledge in e-learning. Student-
teacher relationship. Problems of applying information technologies in education.

Practical teaching

Mapping the dimensions of the learning process. E-learning infrastructure. Course management systems. Moodle installation and
configuration. Development of Moodle add-ons, Moodle API. Designing and using learning objects. Application of IEEE LOM, SCORM
and LMS standards. Development of an adaptive e-learning system. Designing educational content using the concepts of learning through
play and problem-based learning. Development of MOOC courses. Coursera, Udemy. Application of mobile technologies, services and
applications in e-learning. Application of social media and networks in e-learning. Application of the concept of informal and informal e-
learning. Application of the concept of crowdsourcing in the e-learning system. Implementation of the concept of augmented reality in e-
education. Designing a smart educational environment. Creating personal e-learning environments using modern information
technologies.

4. Teaching methods:

Lectures, Auditory exercises, case studies, discussions, creative workshops, exercises in classrooms with computers, project/seminar
papers, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 60.00 | Oral exam Yes 40.00
Literature
NO.. Authors Title Publisher Year

B. Pagenxosuh, M.
HecnioroBuh3pakuh, 3.
BorYesunoruh, /. bapah,
A. Jlabyc

Faculty of Organizational
Sciences, Belgrade

—_

EnextpoHCcKo mocnoBame 2015
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Literature
NO.. Authors Title Publisher Year
Despotovi¢-Zraki¢, M., Handbook of Research on High Performance
2 |Milutinovié, V., & Beli¢, |and Cloud Computing in Scientific Research Hershey, PA: IGI Global 2014
A. and Education
Despotovic¢-Zrakic¢, M.,
Markovi¢, A., .o . Journal of Educational
3 Bogdanovic, Z., Baraé, D., Providing adaptivity in Moodle LMS courses Technology & Society 2012
& Krco, S.
Labus, A., Despotovié
4 Zraki¢, M., Radenkovi¢, |Enhancing formal e-learning with edutainment |Journal of Computer 2015
B., Bogdanovié, Z., & on social networks Assisted Learning
Radenkovié, M.
Zahirovi¢ Suhonji¢, A.,
5 Despotovi¢-Zrakié¢, M., Fostering students’ participation in creating Interactive Learning 2019
Labus, A., Bogdanovi¢, |educational content through crowdsourcing Environments
Z., & Baraé, D.
BOgdaI}OVIC’ Z, B*?r,ac’ D., Evaluation of mobile assessment in a learning | British Journal of
6 \Jovani¢, B., Popovit, S., management system Educational Technology 2014
& Radenkovi¢, B.
Amnpparouike cryagje, 1,
7 Amnbhenkosuh Jlabposuh, |MoryhHOoCTH npUMeHe KOHIENTa JTMYHOT 175-194, UDK 2015
J., Munocaginjesuh, I'. OKpYyXema 3a e-ydeme 2.0 37.018.43:004.738.5 ,
http://www.as.edu.rs/pdf/arti
Amnpparouike crynyje, 1,
ITerposuh, H. MoryhHoCTH MpHUCTyIa 3aCHOBAHOT Ha 13.5_155’
8 > . d0i:10.5937/AndStud19011 | 2019
Amnhenxosuh Jlabposuh, J. [moYesiuma y ynpasijamby IpoLIecoM yuemha 35p
http://www.as.edu.rs/pdf/arti
Petrovié, N, gg(l)N '19, Beograd, str. 583-
Andelkovi¢Labrovic, J., - . . . . >
91\ re - Analitika podataka o angazovanosti u e-ucenju |http://spin.fon.bg.ac.rs/wp- | 2019
Milinkovié, I. &
Kovagevié [ content/uploads/2019/11/SP
' IN19 Zbornik radova.pdf
B. Radenkovié¢, M.
10 Despotovi¢-Zrakic, Z. Materijali za predmet E-obrazovanje, u e-formi, 2021
Bogdanovi¢, D. Bara¢, A. |sa portala za e-uenje moodle.elab.fon.bg.ac.rs
Labus
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Teaching subject

Subjecst 01.1S0008 Introduction to IS software architectures
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Turajli¢ S. Nina
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring theoretical foundations and practical knowledge necessary for understanding the concept of IS architecture, methods of
documenting IS architecture, knowledge of the fundamental properties, advantages and disadvantages of certain characteristic IS
architecture styles, as well as the basics of the process and methods of organizing IS architecture development.

2. Educational outcomes (acquired knowledge):

Students will be able to:

know the fundamental features, advantages and disadvantages of different IS architectures,
analyze and identify business situations in which specific architectures are applied,

define and describe the selected IS architecture for specific business situations, and

define the process and organization of the development of a specific IS architecture.

3. Course content/structure:

Theoretical teaching:

The concept and definition of software architecture and IS architecture. The importance of IS architecture.

IS architecture: business, logical and physical architecture. Architectural views. Zahman model.

IS architecture documentation. Standard languages for defining architecture. UML, ArchiMate.

Functional and non-functional user requirements. Qualitative characteristics of IS architecture.

Characteristic styles (patterns) for IS architectures. Client-server architecture. Two-tier, three-tier and multi-tier architecture. Component-
based architecture. Message- and event-based architectures. Web architecture. Service-oriented architecture. Architectures based on
virtual services (Cloudarchitecture). Micro-service architecture. Containers (Docker, Kubernetes). Serverless architectures. Architectures
for big data (BigDataarchitecture). Architecture based on Internet devices (InternetofThingsarchitecture).

IS architecture development process. TOGAF standard. Unified process. Development organization.

Practical teaching:

Example of IS architecture. Examples of business, logical and physical architecture. Examples of architectural views. lllustration of using
UML to define architecture. Example of qualitative characteristics of IS architecture. Overview and illustration of some characteristic IS
architecture styles. Example of IS architecture development and organization of that development.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. Exercises based on illustrative, real-life examples and case studies,
through interactive work with students. After that, students produce seminar papers in groups.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 50.00 | Exam Yes 50.00
Literature

NO.. Authors Title Publisher Year
1 |Richards M., Ford N, | Fundamentals of Software Architecture: An | 5 oi1y Media 2020
Engineering Approach, 1st Edition
Strategic Monoliths and Microservices: Driving .
2 |Vernon V. Innovation Using Purposeful Architecture, 1st AddlSOI.l Wesley 2021
. Professiona
Edition
Enterprise Architecture at Work: Modelling,
3 |Lankhorst M. Communication and Analysis (The Enterprise |Springer 2012
Engineering Series), 3rd Edition
Designing Software Architectures: A Practical |Addison-Wesley
41C tes H., K R. S . . . 2016
ervapies I, hazman Approach (SEI Series in Software Engineering) |Professional
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Teaching subject

Subjecst 01.1S0010 IS implementation (project)

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Babarogi¢ S. Sladan

Bjeladinovi¢ Lj. Srda

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleai?;n Subject name Iishf::;c?:o. Must pass.
1, 1S0007 | Analysis and logical design of IS (project) Yes Yes
Conditions:

1. Educational goal:

Acquiring practical knowledge regarding the implementation of a specific IS in a modern software environment based on an object-
oriented IS specification.

2. Educational outcomes (acquired knowledge):

Students will expand their knowledge through the implementation of an information system in a current software environment using
components and patterns.

3. Course content/structure:

Theoretical teaching:

Introductory teaching. Traditional and SPA web applications. Overview of the J2EE development environment. Advanced technologies of
Java/Java EE development environments. Overview of the .NET development environment. Advanced technologies of the .NET
development environment. React.js programming library. Angular development framework. Web services. REST, GraphQL, gRPC.

Practical teaching:

Determining visibility, creating detailed class diagrams. Organizing UML packages of project and implementation models. Designing a
persistence framework using patterns. Mapping model elements into program code. Creating a class definition based on detailed class
diagrams. Creating methods based on interaction diagrams and state transition diagrams. Implementation using JavaScript,
React.js/Angular, and Java/Java EE/Microsoft .NET environments.

4. Teaching methods:

Students will use a modern development environment to implement a project that covers the scope of previously attended courses. In the
first 6 weeks, classes will be held where the elements of the software architecture to be implemented will be explained, as well as an
overview of current modern software development environments. In the next 9 weeks, students independently apply the acquired
knowledge to the implementation of the IS with revision by a mentor (assistant or teaching associate) at defined project checkpoints.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 70.00 | Project defense Yes 30.00
Literature
NO.. Authors Title Publisher Year
) Marepujanu u ckpunre ca Lectures u BexxoOwu,
1 JIABHC OOH 2020

2 Babarogi¢ S., Bjeladinovi¢

S Prezentacije u e-formi sa sajta is.fon.bg.ac.rs FON 2020

Applying UML and Patterns-An Introduction to
3 |Larman C. Object-Oriented Analysis and Design and Prentice Hall PTR 2012
Iterative Development, 3rd ed.
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Teaching subject

Subjecst 01.S10011 Programming 3
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Buri¢ O. Dragan
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleac:t?;n Subject name Iishf::;g:o. Must pass.
1, S10002 | Programming 1 Yes Yes
Conditions:

1. Educational goal:

Mastering advanced programming techniques and using innovative programming languages.

2. Educational outcomes (acquired knowledge):

Students' ability to program at an advanced level using innovative methods, techniques, and programming languages, and proficiency in
advanced software programming environments.

3. Course content/structure:

Theoretical teaching

Review of advanced programming concepts using the Clojure programming language on the Java platform. Interactive programming and
REPL. Functional programming. Higher-order functions. Mapping and reduction. State and identity. Project organization. Evaluation,
functions, and macros. Concurrent programming. Asynchronous programming. Multiparameter polymorphism. Macros and
metaprogramming. Other current programming methods and techniques.

Practical teaching

Use of various software tools for program development using Clojure and other selected programming languages. Create basic
demonstration programs using these languages. Review exercises 1. Write specific programs that demonstrate more advanced work
using these languages. Review exercises 2. Write applications. Review exercises 3. Prepare for Exam 1. Prepare for Exam 2.

4. Teaching methods:

Lectures in the classroom with the help of computers, the Internet and open source software tools. Exercises in computer laboratories, in
small groups. Part of the exercises is performed by the teacher and the students follow, and the other part is reserved for independent
work of the students, individually or in groups, under the supervision of the teacher.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 30.00 | Computer exam Yes 70.00
Literature
NO.. Authors Title Publisher Year

course website with numerous links to solved
examples, websites of programming languages
1]- . . . 2020
and corresponding programming libraries
studied within this course
2 |Daniel Higginbotham Clojure For the Brave and True No Starch Press 2015
3 |Russ Olsen Getting Clojure Pragmatic Programmers 2018
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Teaching subject

Subjecst 01.810008 Programming data repository
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Lazarevi¢ D. Sasa
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleai?;n Subject name Iishf::;c?:o. Must pass.
1, S10002 | Programming 1 Yes Yes
Conditions:

1. Educational goal:

Introduction to key concepts, problems and solutions in accessing files and programming various file repositories (file libraries and file
databases). Understanding and applying principles, rules and methods of:

» accessing files in a software system and

« programming file repositories.

Training in:

« developing data-intensive applications: analyzing, designing, implementing, testing, installing and administering applications;

« evaluating data-intensive applications: measuring application performance and optimizing them; applying basic software metrics.

2. Educational outcomes (acquired knowledge):

Students' ability to program various data repositories and develop data-intensive applications.

3. Course content/structure:

Theoretical teaching:

1. C programming language (version C)

1.1. Streams and libraries;

1.2. DE SQLite <e/ng> and embedded <eng>SQL;

2. CIS programming language (version S#)

2.1. Streams and libraries;

2.2. DE SQLite and embedded SQL;

2.3. Binary and XML serialization;

2.4. Database access technology and object-relational mapping: ADO.NET & Entity Framework (Using .NET Data Provider /connecting to
the database, querying, returning messages using DataAdapter/; Using DataSet /DataSet objects, DataRelation objects, sorting and
searching, strongly typed DataSets, passing queries to the database/; EF) ;

2.5. Query technology: LINQ (Architecture, Lambda expressions, Late evaluation; LINQ and |IEnumerable interface; LINQ and DataSets,
LINQ and SQL, LINQ and XML; LINQ and updating messages; Standard LINQ operators);

3. Te-es-ku-el programming language (executed by T-SQL)

3.1. Management during program execution;

3.2. Nonmaterialized and materialized views;

3.3. Scalar and table functions;

3.4. Stored procedures and triggers;

3.5. Error handling;

3.6. Transaction management;

4. Data Access Layer design

5. Data-intensive application development

5.1. Development process: phases and activities; Problems;

5.2. Analysis and design;

5.3. Implementation and testing;

5.4. Case study.

Practical teaching: The exercises are fully aligned with the textbook, both in structure and content.

4. Teaching methods:

Lectures: Lectures ex cathedra and multimedia Lectures; solving case studies.
Exercises: working in a computer lab, solving problems, programming.
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Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Written exam Yes 30.00
Colloquiums Yes 30.00 | Oral exam Yes 20.00
Seminar paper Yes 10.00
Literature
NO.. Authors Title Publisher Year
1 |Stephen Prata C Primer Plus, 6/e Addisop-Wesley 2013
Professional
Extreme C: Taking you to the limit in
2 |Kamran Amini Concurrency, OOP, and the most advanced Packt Publishing 2019
capabilities of C, 1/e
3 |Jay A. Kreibich Using SQLite: Small. Fast. Reliable. Choose O'Reilly Media 2012
Any Three
Designing Data-Intensive Applications: The ORei . .
. . . Reilly Media; 1 edition,
4 |Kleppmann, M. Blg. Ide.as Behind Reliable, Scalable, and ISBN-10: 1449373321 2017
Maintainable Systems
The Morgan Kaufmann
518S. Ceri, P. Fraternali, et al |Designing Data-Intensive Web Applications Series in Data Management | 2018
Systems
61C. Nock Data Access Patterns: Database Interactions in Addison-Wesley 2005
00 Apps
7 |D. Esposito, A. Saltarello Microsoft 'NET: Architecting Applications for Microsoft Press 2014
the Enterprise, 2/e
D. Sarka, W. Durkin, M. SQL Sgrver 2017 Develo.per.’s Guide: A 4 o
8 L professional guide to designing and developing |Packt Publishing 2018
Radivojevié . .o
enterprise database applications, 2/e
9 |D. Sceppa MS ADO.NET Core Reference Microsoft Press 2012
10|S. Stiefel, L. Oberg App Development using C# and .NET Prentice Hall PTR 2003
11 H. M. Deitel, P. J. Deitel, |Simply C# - An Application-Driven Tutorial Pearson 2003
et al Approach
12 |Ian Griffiths Programming C# 8.0: Build Cloud, Web, and | iy p oiy1y Media 2020
Desktop Applications
C# 8.0 and .NET Core 3.0 — Modern Cross-
Platform Development: Build applications with
13 [Mark J. Price C#, NET Core, Entity Framework Core, Packt Publishing 2019
ASP.NET Core, and ML.NET using Visual
Studio Code, 4/e
Modern Data Access with Entity Framework
14 |Holger Schwichtenberg  |Core: Database Programming Techniques for  |Apress 2018
NET, .NET Core, UWP, and Xamarin with C#
15 | Philip Conrod Visual C# and Databases - Professional Edition |Kidware Software 2013
. . ADO.NET 3.5 Cookbook: Building Data- D i
16 | Bill Hamilton Centric NET Applications O'Reilly 2008
17 |Klaus Elk SQL Server with C# Applications CreateSpace Independent 2018
Publishing Platform
Beginning Database Programming Using
18 | Bipin Joshi ASP.NET Core 3: With MVC, Razor Pages, Kindle Edition, Apress 2019
Web API, jQuery, Angular, SQL Server, and
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Teaching subject

Subjecst 01.1T0010 Distributed computer systems

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Milovanovi¢ M. Milo$

Jovanovi¢ D. Bojan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of the program is to introduce Yes students to theoretical and practical approaches to the development of advanced distributed
computing systems and application protocols on the Internet.

2. Educational outcomes (acquired knowledge):

Students will gain the basic knowledge and skills necessary for the development of advanced distributed computing systems and
application protocols on the Internet.

3. Course content/structure:

Theoretical teaching

P-01: Introduction. P-02: Protocols and layers of the network model. P-03: Communication between connected systems. P-04: Naming
resources. P-05: Synchronization of connected systems. P-06: Fault tolerance. P-07: Updating materials - Preparation for the colloquium.
P-08: Security and protection of distributed systems. P-09: Distributed file systems. Consistency and replication. P-10: Distributed
operating systems. P-11: Cluster computing systems. P-12: Service-oriented systems. P-13: Grid computing. P-14: Cloud computing. P-
15: System virtualization.

Practical teaching

V-01: Introduction. V-02: Using Wireshark to monitor network traffic. V-03: Programming communication between affected processes. V-
04: Configuring and setting up DNS services. V-05: Configuring and programming time synchronization. V-06: Programming distributed
transactions. V-07: Designing a fault-tolerant system architecture. V-08: Updating the material - Preparation for the colloquium. V-09:
Configuring and setting up a VPN network. V-10: Configuring and setting up a distributed file system. V-11: Configuring and setting up a
distributed operating system. V-12: Configuring Apache servers as support for web services. V-13: Implementing grid computing on the
PlanetLab platform. V-14: Implementing cloud computing on the Azure platform. V-15: Updating the material - Preparation for the Exam.

4. Teaching methods:

Lectures, exercises, Practical work, consultations, study research work, case studies

Lectures are conducted according to the ex cathedra model, the teacher uses a mandatory prepared presentation that is shown in the
classroom via a projector. The teacher uses a blackboard and a marker for individual teaching units as needed. Exercises are conducted
in a regular classroom, with the teacher showing the prepared presentations as well as specific tools via a projector. The teacher uses a
blackboard and a marker for individual assignments. The teacher instructs students to set up the necessary tools on their own computers
and, according to the blended learning approach model, students work on their own computers in the classroom and at home. Practical
work is conducted according to the model of defining a project assignment, forming project teams and then developing them by students,
through regular consultations.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Written exam Yes 50.00
Project development Yes 40.00
Literature
NO.. Authors Title Publisher Year
1 Andrew S. Tanenbaum, Distributed Systems: Principles and Paradigms |Prentice Hall 2006
Maarten van Steen
Dusan .S.taréewc' i Raéuparske mreze i telekomunikacije — FON 2013
saradnici praktikum
3 J\;]ml:f)st. Kurose, Keith Umrezavanje racunara: od vrha ka dnu CET, Beograd 2018
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Teaching subject

Subjecst 01.1T0011 Multimedia production

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Stavljanin B. Velimir
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquire the knowledge and skills necessary to work in a multimedia production team. Understand the roles of the producer, director, and
screenwriter as team leaders.

2. Educational outcomes (acquired knowledge):

Students will gain the necessary knowledge in the field of multimedia production.

3. Course content/structure:

Theoretical teaching

P-01: Multimedia industry. Market. Technologies. P-02: Multimedia studio. Devices. Integration. Use. P-03: Interactive design. Basic roles.
Producer. Director. Scriptwriter. P-04: Multimedia system components. Design of multimedia systems for training and learning. Game
design. P-05: Production basics. Instructions. Characteristics. Genres. P-06: Interactive design process. Design team. Concept writing. P-
07: Competitive analysis. Top-level design. Cost/Benefit analysis. P-08: Functional specification. P-09: Development process overview.
Clients. Development phases. P-10: Research phase. Qualification of client and implementer. Key points of the work. Determining the
subject of work. Metrics. Preliminary implementation plan and budget. Proposals and bids. Contract. P-11: Design phase. Outputs of the
design phase. Graphics. (Display surface. Icons. Font. Roles. Casting. Script. Palettes.) P-12 Sound. (Casting. Music. Sound effects.)
Technical issues. (Tools. Technical parameters. Software and databases.) Role of the producer. Role of the director. Role of the
scriptwriter. P-13: Prototype. Purpose of the prototype. Planning and realization of the prototype. Prototype testing. Use of test results. P-
14: Production. Outputs of the production phase. Approval of production material. Production phase delays. Roles of the producer and
director in the development phase. P-15: Alpha and beta discs. Gold master. Packaging design. Archiving.

Practical teaching

W-01: Introduction to multimedia production (Introduction to devices and tools) W-02: Forming project teams and defining project tasks W-
03: Workshop: Role play and dividing the team into basic roles W-04: Workshop: Generating an idea for a production project and defining
the basic components of the system - target group, content, interactive features, structure, controls, application layout W-05: User
interfaces. Generations of user interfaces. Designing a user interface. Examples of user interfaces of interactive applications. W-06:
Workshop: Writing a concept and competitive analysis (creating a competitive matrix) W-07: Workshop: Top-level design and cost-benefit
analysis W-08: Workshop: Creating a functional specification W-09: Research. Researching the needs of users of the production project.
Planning a research meeting. Analysis report. Preliminary development plan. Preliminary budget. V-10: Design. Background and screen
design. Icon design. Character design and development. Script. V-11: Soundtrack. Character and voiceover recording. Music selection.
Sound effects selection. Final plan and budget development. V-12: Prototype development. Graphics. Video. Sound. V-13: Production. V-
14: Testing. V-15: Project proposal defense.

4. Teaching methods:

Lectures, exercises, Practical work, consultations.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 30.00 | Written exam Yes 50.00
Seminar paper Yes 20.00
Literature
NO.. Authors Title Publisher Year
1 Staréevié, D., Stavljanin, Multimediji FON, Beograd 2013

V.

Designing and Developing Multimedia — A
2 |Elin, Larry Practical Guide for the Producer, Director, and |Allyn & Bacon, MA, USA | 2001
Writer
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Teaching subject

Subjecst 01.810012 Advanced data analysis
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Jovanovi¢ M. Jelena
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleai?;n Subject name Iishf::;c?:o. Must pass.
1, S10003 | Programming 2 Yes Yes
Conditions:

1. Educational goal:

To introduce students to current methods and techniques of advanced data analysis and their applications in various domains. To provide
them with access to software libraries (Python, R) for the practical application of methods and techniques of advanced data analysis.

2. Educational outcomes (acquired knowledge):

Students will acquire the knowledge and skills necessary for the practical application of current methods and techniques of advanced data

analysis, including: a) selecting a method for solving a real-world problem, and b) developing a program that implements the selected
analysis methods.

3. Course content/structure:

Theoretical teaching

Preparation and transformation of texts. Exploratory analysis of texts. Identification of patterns in texts.

Sequence analysis: visualization and exploratory analysis of sequences; identification of patterns in sequences (sequential pattern
mining); clustering of sequences

Text analysis: identification of text topics using statistical methods (topic modeling) and methods based on network analysis (community
detection); clustering of text content

Practical teaching

Introduction to software libraries and tools relevant to each of the areas covered by theoretical teaching. Application of these libraries and

tools for the implementation of programs (in the chosen programming language) based on the introduced theoretical concepts, methods
and techniques.

4. Teaching methods:

Lectures in the classroom with the help of computers, the Internet and open source software libraries. Exercises in computer laboratories.
Exercises are partly carried out by the teacher and followed by the students, and partly based on the independent work of the students,
individually or in groups, with the help of the teacher.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 35.00 | Exam Yes 65.00
Literature
NO.. Authors Title Publisher Year
1 G..Grolemund, H. R for Data Science O'Reilly Media 2017
Wickham.
2 |W. McKinney. Python for Data Analysis, 2nd Edition O'Reilly Media 2017
31J. Silge and D. Robinson. |Text mining with R, A Tidy Approach O’Reilly Media 2017
. Applied Text Analysis with Python: Enablin,
4 gjgizngfort, R. Bilbro, T. L;)rll)gqage-Aware gata ProduCYtts with Machir%e O’Reilly Media 2018
Learning.
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Teaching subject

Subjecst 01.000048 Biostatistics

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Ignjatovi¢ P. Marina

Jeremi¢ M. Veljko

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleac:t?;n Subject name Iishf::;g:o. Must pass.
1, Z00010 | Probability theory Yes Yes
2, Z00016 | Statistics Yes Yes
Conditions:

1. Educational goal:

Acquisition of skills to conduct incentive analysis based on a Bayesian approach. Students will be able to use the increasingly popular
Bayesian approach to statistical inference and survival analysis models. Acquisition of skills to identify an appropriate model for solving a
given problem, as well as the use of modern statistical software environments.

2. Educational outcomes (acquired knowledge):

The course content enables the student to gain experience in understanding the concepts of the Bayesian approach to statistical
inference and biostatistical methods in modern statistical software environments, as well as the experience necessary for their application
in solving real-world business problems.

3. Course content/structure:

Theoretical teaching

Bayes's theorem; Fundamentals of the Bayesian approach to statistical inference; Bayesian interval estimation model; Bayesian
hypothesis testing approach; Bayesian approach and multivariate analysis; Markov chains and Monte Carlo; Bayesian networks;
Introduction to survival analysis; Censored samples; Parametric approach, maximum likelihood;

Kaplan-Meier; Nelson-Allen; Cohort studies; Log-rank Tests and Mantel-Hanzell; Cox regression

Practical teaching

Bayes's theorem; Fundamentals of the Bayesian approach to statistical inference; Bayesian interval estimation model; Bayesian
hypothesis testing approach; Bayesian approach and multivariate analysis; Markov chains and Monte Carlo; Bayesian networks;
Introduction to survival analysis; Censored samples; Parametric approach, maximum likelihood;

Kaplan-Meier; Nelson-Allen; Cohort studies; Log-rank Tests and Mantel-Hanzell; Cox regression

4. Teaching methods:

group, individual and practical

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 60.00 | Oral exam Yes 40.00
Literature

NO.. Authors Title Publisher Year
Doing Bayesian data analysis: A tutorial with .
1 |[Kruschke, J. A P 2014
uschke, J R. JAGS. and Stan. cademic Press
Donovan, T. M., & Bayesian Statistics for Beginners: A Step-by- A
2|7 ’ ’ Oxford U ty P 2019
Mickey, R. M. step Approach xiord Lniversity Fress
3 |Moore, D. F. Applied survival analysis using R. Switzerland: Springer 2016
4 |Allison, P. D. Survival analysis using SAS: a practical guide. |Sas Institute 2010
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Teaching subject

Subjecst

01.S10007

Number of ECTS: 5

Software patterns

Program(s) in which it is performed

IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Vlaji¢ S. Sinisa
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Understanding patterns in a general sense in the context of software system development. Possibility of practical use of patterns in the
design and implementation phases of a software system. Introduction to existing mathematical formalisms for describing patterns.

2. Educational outcomes (acquired knowledge):

Students' ability to use patterns in the design and implementation phases of a software system.

3. Course content/structure:

Theoretical teaching
The purpose of patterns and their place in the software development process. General form of patterns. Requirements gathering and

analysis patterns. Design patterns (micro and macro architectural patterns). Implementation patterns. Testing patterns. Pattern
formalization.

Practical teaching: Exercises
Design patterns, micro architectural patterns (GOF patterns), macro architectural patterns (MVC), implementation patterns.

4. Teaching methods:

*The professor will theoretically explain each of the considered thematic units and through practical examples will explain their application
in the development of software systems.

» The assistants will Yes elaborate the thematic units that the professor has translated through laboratory exercises. For each thematic
unit, the assistants will prepare specific examples that they will Yes show and explain to the students in the computing center.

» Students should Yes independently do the tasks that the assistants will Yes prepare

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 30.00 | Oral exam Yes 50.00
Seminars Yes 20.00
Literature
NO.. Authors Title Publisher Year
1 |Cunuma Brnajuh CodTBepcku naTepHU 3maTHHU TIpeceK 2014
2 |E. Gammaetal. De.51gn Patterns: Elements of Reusable Object- Addison-Wesley 1995
Oriented Software

3 |M. Fowler Patterns of Enterprise Application Architecture |Addison-Wesley 2003

4 (M. Fowler Analysis Patterns: Reusable Object Models Addison-Wesley 1996
Applying UML and Patterns: An Introduction .

.L . . . . PrenticeHall 1

3 |C. Larman to Object-Oriented Analysis and Design renticetia 998

6 |F. Buschmannetal Pattern-Oriented Software Architecture: A John Wiley&Sons 1996
System of Patterns
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Teaching subject

Subjecst 01.IT0006 Multimedia

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Stavljanin B. Velimir

Minovi¢ V. Miroslav

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring advanced knowledge about the characteristics of multimedia objects and systems. Training students to use tools and
multimedia technologies when integrating multimedia entities into multimedia applications that will provide an optimal user experience.

2. Educational outcomes (acquired knowledge):

Analyzing the capabilities of multimedia entities and their classification. Creating and modifying multimedia entities (text, images, graphics,
sound, video, animation). Planning, organizing and controlling the production process of a multimedia application. Integrating multimedia
entities into multimedia applications. Evaluating the effects of multimedia applications on users.

3. Course content/structure:

Theoretical teaching

P-01: Introduction to multimedia information systems. Definitions. Motivation and goals. Evolution of multimedia. Areas of application. P-
02: Multimedia hardware technologies. Platforms. Peripherals. Interfaces. Storage and retrieval devices. Input devices. P-03: Multimedia
hardware technologies. Output devices. Communications. Distributed multimedia systems. P-04: Multimedia building blocks, techniques.
Text and typography. Graphics. Sound. Image. Animation Video. P-05: Compression standards 1 P-06: Compression standards 2 P-07:
Design of multimedia information systems. Generic architecture of multimedia information systems. P-08: Design of multimedia
information systems. Time-oriented media initiation model. P-09: Multimedia information systems design. Structured media objects. P-10:
Multimedia databases. Working with text. Working with images. P-11: Working with videos. Searching and retrieving in multimedia
information systems. Implementation. P-12 Multimedia software technologies. Basic tools. Instant multimedia tools. P-13: Authoring tools.
P-14: Multimedia and the Internet. MIME. WWW. Hypertext. Hypermedia. P-15: Web page makers and editors. Plug-ins.

Practical teaching

W-01: Introduction to multimedia (media types, file formats, standards) W-02: Web technologies (review of current technologies, multi-
layer architecture, HTML, scripting languages) W-03: Workshop: Dreamweaver (HTML, working with templates, behaviors, advanced
techniques) W-04: Digital image (formats, Photoshop basics, advanced options, filters) W-05: Workshop: Photoshop (layers, masks,
channels, actions) W-06: Multimedia databases (basic concepts, feature extraction, searching) W-07: Digital video W-08: Workshop:
Premier (MPEG-4 standards compression, Authoring) W-09: MIME. W-10: Digital sound. W-11: Workshop: Audition W-12: WWW.
Hypertext. Hypermedia V-13: Workshop: Dreamweaver (HTML, CSS) V-14: Multimedia Programming V-15: Workshop: Adobe AIR, Adobe
Flex.

4. Teaching methods:

Lectures, exercises.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 30.00 | Written exam Yes 50.00
Project defense Yes 20.00
Literature

NO.. Authors Title Publisher Year

1 Starcevié, D., gtavljanin,

V.. Minovié. M. Multimediji FON, Beograd 2020

Multimedia Systems: Algorithms, Standards, Boston, MA: Course
2 |Havaldar, P., Medioni, G. |and Industry Technology, Cengage 2010
Practices Learning
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Teaching subject

Subjecst 01.US0004 Organizational systems dynamics

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: MiloSevi¢ D. Pavle

Raki¢evi¢ M. Aleksandar

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of the course is to introduce students to the dynamics and techniques of modeling organizational systems, as well as to apply the
concepts of systems thinking in the development of business strategies.

2. Educational outcomes (acquired knowledge):

Students will be able to:

« analyze organizational systems using a systems approach;

* use models to study the dynamics and predict the behavior of organizational systems;

« develop indicators to monitor the characteristics of organizational systems;

« develop automated strategies for solving organizational problems, simulate their application and analyze performance.

3. Course content/structure:

Theoretical teaching
Dynamic systems. Stable and unstable systems. Oscillatory systems. Modeling process. Problem identification. Model construction. Input
transformation. Model parameter selection. Model testing. Sensitivity analysis of model parameters. Model interpretation and verification.
Graphical model analysis. Stable points. Model structure. Autoregressive models. Polynomial models. Moving average models. Technical
indicators. Graphical patterns. Current modeling. Volatility modeling. Sentiment modeling. Forecasting. Controllers. Automation of
business strategies.

Practical teaching
Solving practical problems and program implementation in an appropriate software package or programming language (MATLAB,
Python). Project development/software solution over a selected set of inputs.

4. Teaching methods:

The course is designed as a combination of traditional and electronic learning: Lectures, laboratory exercises, online education, case
studies, consultations, mentoring.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Project assignment Yes 50.00
Homework Yes 40.00
Literature
NO.. Authors Title Publisher Year
ITerposuh b., [Toneauia
A., Iparosuh, 1., Ynpassbawe cucremuma lIpaktukym y .
1 Pauhesuh, A., & MATLAB-y Beorpan: ®OH 2021
Munomesuh, IT.
2 (ITetposuh, b. J. Teopuja cucrema ®OH 1998
Business Dynamics: Systems Thinking and . .
hn, S. . New York: M -Hill 2000
3 |John, § Modeling for a Complex World ew ror cGraw-Hi
Giordano, F. R., Weir, M. . . . . )
4 D.. & Fox, W. P. A First Course in Mathematical Modelling Belmont: Brooks/Cole 1997
5 |Kissell, R. L. The Sc?ence of Algorithmic Trading and Amsterdam: Academic 2014
Portfolio Management Press
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Teaching subject

Subjecst 01.1S0013 Databases 2
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Marjanovi¢ M. Zoran

Lukovi¢ S. Ivan

Bjeladinovi¢ Lj. Srda

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
Subjecst . Must be
NO.. designation Subject name listened to. Must pass.
1, 1S0003 | Databases Yes Yes

Conditions: None.

1. Educational goal:

Gaining fundamental knowledge of procedural SQL enhancements, advanced SQL functions, and non-relational database management
systems.

2. Educational outcomes (acquired knowledge):

Students will be qualified to use procedural extensions of SQL and advanced SQL functions in relational databases. They will master the
architecture and components of non-relational database management systems, design non-relational data models and use appropriate
query languages to access data, and implement applications to update and display database data.

3. Course content/structure:

Theoretical teaching

Introductory teaching. ECA rules and triggers. Procedural superstructure of SQL and stored procedures. PL/SQL and T-SQL. Accessing
the database from the software environment. Advanced SQL and analytical functions of SQL. Query optimization. NoSQL databases.
CAP. BASE. Key-value and column family of NoSQL databases. Document-based NoSQL databases. Graph databases. Query
languages in NoSQL databases. Message Queue solutions. New SQL databases. Hybrid databases. Exam preparation.

Practical teaching

Relational databases and their extensions: Recapitulation. Triggers as a technique for implementing ECA rules. Procedural superstructure
of SQL and stored procedures. PL/SQL and T-SQL. Accessing a database from a software environment. Advanced SQL and SQL
analytical functions. Query optimization: Practical examples. NoSQL databases. Key-value and column families of NoSQL databases.
Document-oriented MongoDB and MongoDB QL. Graph database Neo4J and Cypher QL. Implementing Message Queue solutions. New
SQL and hybrid databases. Exam preparation.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. Exercises based on illustrative and real-life examples, accompanied by
appropriate electronic presentations through interactive work with students.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 20.00 | Written exam Yes 65.00
Tests Yes 10.00 | Oral exam Yes 5.00
Literature

NO.. Authors Title Publisher Year
Jlazapesuh b.,
1 [Mapjanosuh 3., Aunanh  |base noYesraka OOH 2018
H., babaporuh C.
21- SQL:2016 standard (ISO/IEC 9075:2016) International Organization | 5,
for Standardization
3 |McCreary, D., Kelly, A. |Making Sense of NoSQL 1sted. Manning Publications 2013

4 |Harrison, G. Next Generation Databases 1st ed. Apress 2015
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Teaching subject

Subjecst 01.EP0015 Internet marketing and social media

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Bara¢ M. Dusan
Janic¢i¢ R. Radmila
Labus B. Aleksandra

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of this course is to introduce students to internet marketing, to master internet marketing techniques and social media tools in the
development and implementation of an internet marketing plan.

2. Educational outcomes (acquired knowledge):

Students are trained to independently develop and implement an internet marketing plan using internet marketing and social media
technologies, techniques, and tools.

3. Course content/structure:

Theoretical teaching

Introduction to digital marketing. Models of business presence on the Internet. Internet marketing plan. Internet marketing strategies.
Omnichannel marketing. Internet marketing techniques and tactics. SEO techniques. Content marketing. Email marketing. Viral marketing.
Referral marketing. Affiliate marketing. Mobile marketing. Social computing. Social media. Application of social networks in business.
Business models and services of social networks. Social media marketing. Analysis of social network referrals (Social network analysis).
Services and applications for customer relationship management. Crowdsourcing. Business intelligence in Internet marketing. Big data
analytics in Internet marketing. Application of artificial intelligence in Internet marketing. Blockchain in Internet marketing. Trends in
Internet marketing: video marketing, gamification, virtual reality in Internet marketing, Internet of intelligent devices in marketing,
neuromarketing.

Practical teaching

Internet marketing plan. Wordpress CMS. Application of internet marketing techniques in the Wordpress content management system.
SEO techniques. Application of Google services in internet marketing. Development of plugins for Wordpress. Creation of marketing
campaigns on social networks. Facebook API. Twitter APl. YouTube API. Instagram API. Analysis of messages from social networks:
Gephi, VOSviewer, UCINET. CRM. SuiteCRM. Email marketing campaigns. MailChimp. Customization of CRM systems. Salesforce.
Crowdsourcing. Platforms for developing chatbots. Implementation of chatbots in e-commerce systems.

4. Teaching methods:

Classical Lectures. Auditory exercises and laboratory exercises in the computer room.
Project/seminar work development, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature

NO.. Authors Title Publisher Year
b. Pagenkosuh, M. EnexTpoHcko nocnoBame, moriasiba 12. _ |ISBN 978-86-7680-304-0;
1 Jecnorosuh3pakuh, 3. WuTepuer mapkeTusr, 13. I[pymn?eﬂn MEAUjH, Faculty of Organizational 2015
BorYesuosuh, 1. bapah, |14. Ynpasibame oqHOCHMA ca KIMjEHTUMA, IIII. Sciences, Belgrade
A. Jlabyc 169-209

D. Barac, V. Ratkovi¢- Fostering partner relationship management in  [Journal of Business &

2|Zivanovi¢, M. Labus, S. : ; : : 2017
Milinovié. A. Labus B2B ecosystems of electronic media Industrial Marketing
Milovanovi¢, S.,

3 Bogdanovi¢, Z., Labus, An approach to identify user preferences based |Future Generation Computer 2019

A., Bara¢, D., & on social network analysis Systems
Despotovi¢-Zraki¢, M.
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Literature
NO.. Authors Title Publisher Year
B. Radenlff)wc, M Materijali za predmet Internet marketing i
Despotovié¢-Zrakié, Z. " . o~ .
., ) drustveni mediji, u e-formi, sa portala za e- - 2021
Bogdanovi¢, D. Baraé, A. | . .
ucenje moodle.elab.fon.bg.ac.rs
Labus
B. Pagenkosuh, M.
5 HecnoroBuh3pakuh, 3. VHTepHEeT MapKETHUHT U JPYLUITBEHH MEIHjH, Faculty of organizational 2022
BorYesnoruh, /1. bapah, |yn6eHHK y mpUIpeMH sciences
A. Jlabyc, T. HaymoBuh
Yestym: 08.11.2025 Ctpana 117




Teaching subject

Subjecst 01.1S0020 Reporting and data visualization tools

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Jovanovi¢ Z. Milo$

Panterli¢ M. Ognjen

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Lectures accompanied by appropriate electronic presentations. Laboratory exercises based on illustrative and practical examples, through
interactive work with students.

2. Educational outcomes (acquired knowledge):

Students will be able to analyze report requirements, design the architecture and components of data sources, use query languages for
data access, as well as tools for reporting and data visualization.

3. Course content/structure:

Teopwjcka HacTaBa
Methodology for developing a reporting subsystem. Advanced SQL. Analytical SQL functions. Reporting tools within modern SUBPs.
External reporting tools. Program libraries for creating reports. Ad-hoc reporting tools. Introduction to data visualizations. Advanced data
visualization techniques. Dashboards. Cleaning and preparing data. Data integration with external data sources. Exam preparation.

Practical teaching

Analysis of user requirements for reports. Advanced SQL. Analytical SQL functions. Using reporting tools within modern SUBPs and
external reporting tools. Using program libraries to create reports. Using a selected tool for ad-hoc reporting. Introduction to list
visualizations. Advanced list visualization techniques. Creating dashboards in a selected tool. Cleaning and preparing lists. Integrating
lists with external list sources. Exam preparation.

4. Teaching methods:

Classical Lectures and Exercises

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 70.00 | Oral exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
1| Josamosuh M, |1IPeseHTailije y e-opwu ca cajra ®OH 2020
oITyIIMBamk-€.(hOH.OT.a1r.pc
2|- SQL:2016 standard (ISO/IEC 9075:2016) International Organization | 5 ¢
for Standardization.
3 Cyknouh, M., ITocnoBna unTenurennuja u Cuctemu 3a ®OH 2010
Henubammh, b. MOAPILIKY OTYYHBAEKY
Jlazapeuh b.,
4 \Mapjanosuh 3., Aununh  |ba3e noYestaka ®OH 2018
H., babaporuh C
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CTpyyHa npakca

Subjecst 01.IST-SP Intership

Number of ECTS: 3

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers:
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
0.00 0.00 0.00 0.00 6.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of the internship is for the student to gain direct and practical insight into the way companies that develop software for various
purposes are organized and to learn about the methods and techniques of software development, as well as the methods of applying
available technologies, through specific cases.

2. Educational outcomes (acquired knowledge):

Students' ability to independently perform basic engineering tasks and apply previously acquired theoretical and professional knowledge
to solve specific engineering problems. Understanding the methods of organizing work in companies that develop software for various
purposes, knowledge of software technologies and basic methodological approaches in software development.

3. Course content/structure:

Due to the specificity of each company, as well as the diversity of tasks performed by student interns, the content of the internship is
formed for each student individually, in agreement with the management of the company in which the internship is performed.

4. Teaching methods:

During the internship, the student-intern performs regular engineering tasks under the supervision of an instructor (who is employed by the
company where the internship is being conducted), participates in working meetings and participates in the work of the team to which he
is assigned. According to the instructor's proposal, he prepares the analysis, specification and implementation of specific cases, which he

presents in the internship diary. Writing an internship diary in which the student-intern describes the tasks received and the tasks he
performed during the internship.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Seminar paper Yes 50.00 | Seminar paper defense Yes 50.00
Literature
NO.. Authors Title Publisher Year
Group of authors (2021),

Instructions for

1 conducting professional
practice and writing a SP
diary, electronic
document, FON, Belgrade

Group of authors (2021), Instructions for
conducting professional practice and writing a /
SP diary, electronic document, FON, Belgrade
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Teaching subject

Subjecst 01.150022 Discovering legality in processes

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Panterli¢ M. Ognjen
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring theoretical foundations and practical knowledge necessary for the application of techniques for discovering patterns in event
data, which are available in modern information systems, with the aim of enabling students to use modern models, algorithms and
techniques for analyzing and improving existing processes.

2. Educational outcomes (acquired knowledge):

Students will be able to Yes identify and apply key concepts and techniques for discovering patterns in processes, will be trained to create
process models, prepare reports in appropriate formats, and independently analyze processes using modern software tools.

3. Course content/structure:

Theoretical teaching

Business Process Management. Fundamentals of business process modeling. Languages for business process modeling. Petri nets.
BPMN and CMMN standards. Basic concepts of process science. Methodology for discovering regularities in processes. Event log and
XES standards. Sources of event log inputs. Quality of event log inputs. Techniques for discovering process models based on event logs.
Techniques for checking the consistency of process models and event logs. Process analysis and process model improvement.
Preparation for the Exam.

Practical teaching:

Process modeling — simple examples. Process modeling — complex examples. Extracting and preparing event log inputs. Presentation
and application of algorithms for discovering process models. Analysis of the consistency of process models and event logs. Presentation
of individual software tools for discovering regularities in processes. Preparation for Seminar paper. Process analysis using software tools.
Seminar paper preparation.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. Exercises based on illustrative and real-life examples, through interactive
work with students. Students work independently on a selected and approved topic in the form of seminar work.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Seminar paper Yes 40.00 | Oral exam Yes 60.00
Literature
NO.. Authors Title Publisher Year
1 | Wil van der Aalst Process Mlmng: Data Science in Action, Sprmger-Verlag Berlin 2016
second edition Heidelberg
Marlon Dumas, Mar.cello Fundamentals of Business Process Springer-Verlag Berlin
2 |La Rosa, Jan Mendling, . . 2018
. .. Management,second edition Heidelberg
Hajo A. Reijers
Josep Carmona,
3 Boudewijn F. van Conformance Checking: Relating Processes and |Springer International 2018
Dongen, Andreas Solti, Models Publishing
Matthias Weidlich
4 | Andrea Burattin Proqess Mining Techniques in Business Sprir}ge.r International 2015
Environments Publishing
5 |Bruce Silver BPMN Meth'od &. Style: With B.P M N Cody-Cassidy Press 2011
Implementer's Guide, second edition
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Teaching subject

Subjecst 01.PO000! Business intelligence

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Vukiéevié Z. Milan

Jovanovi¢ Z. Milos

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Training students to: (a) analyze business problems and identify the need for business intelligence systems; (b) solve complex
organizational information problems, taking into account the protection of personal data and ethical dilemmas; (c) independently develop
and use business intelligence systems, apply tools for ad-hoc analysis and create dashboards; (d) independently apply basic methods
and techniques for discovering patterns in data; (e) apply, synthesize and evaluate clustering models, classifications, association rules
and recommendation systems; (f) develop decision support systems and model the knowledge of decision makers.

2. Educational outcomes (acquired knowledge):

Training students to: (a) analyze business problems and identify the need for business intelligence systems; (b) solve complex
organizational information problems, taking into account the protection of personal data and ethical dilemmas; (c) independently develop
and use business intelligence systems, apply tools for ad-hoc analysis and create dashboards; (d) independently apply basic methods
and techniques for discovering patterns in data; (e) apply, synthesize and evaluate clustering models, classifications, association rules
and recommendation systems; (f) develop decision support systems and model the knowledge of decision makers.

3. Course content/structure:

Theoretical teaching

P-01: Introduction to business intelligence,

P-02: Fundamentals and applications of OLAP systems and data warehouses,
P-03: Development of data warehouses,

P-04: Fundamentals of reporting systems,

P-05: Development of reporting systems,

P-06: Introduction and discovery of regularities in data with case studies,
P-07: Algorithms for discovering regularities in data - descriptive methods,
P-08: Algorithms for discovering regularities in data - predictive methods,
P-09: Methodology of the project for discovering regularities in data,

P-10: Artificial neural networks,

P-11: Recommendation systems,

P-12: Knowledge in business intelligence,

P-13: Business intelligence systems that combine domain knowledge and pYestke,
P-14: Workgroup Support Systems,

P-15: Ethical Dilemmas in Business Intelligence Development.

Practical teaching

B-01: Business intelligence systems,

B-02: Fundamentals of data warehouses,

B-03: Ad-hoc reporting and data visualization,

B-04: Dashboards,

B-05: Project claim defense,

B-06: Work environment for software for detecting patterns in data, data preprocessing and data visualization,
B-07: Classification process in software for detecting patterns in data,
B-08: Clustering process in software for detecting patterns in data,

B-09: Association rules in software for detecting patterns in data,

B-10: Project claim defense,

B-11: Development of recommendation systems in software,

B-12: Project claim defense,

B-13: System for DEXi decision support,

W-14: Defense of project claims,

W-15: Protection of personal claims in the field of business intelligence.

4. Teaching methods:

Lectures are delivered through a combination of classical teaching, case studies and guest lectures by practicing experts..
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The exercises are implemented in the classic way through solving Yestasks, but also through the presentation of software tools for

business intelligence.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 50.00 | Oral exam Yes 50.00
Literature
NO.. Authors Title Publisher Year
CyKHgBHh’hM]; HacraBuu martepujamu ca HTepHer agpece:
1 Aemubaumh, b., http://odlucivanje.fon.bg.ac.rs/predmeti/osnove |®@OH 2021
Josarosuh, M., ne-studije/poslovna-inteligencija/
Byxkuhesuh, M.
2 CykHoBuh M., ITocnoBHA HHTENUTCHIM]A H CHCTEMH 3a ®OH 2010
Jenubammh b. TOJPILKY OMJIYUYHBAY
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Teaching subject

Subjecst 01.1T0009 Mobile computing
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Milovanovi¢ M. Milo$

Milenkovi¢ C. Ivan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Describe to students the architecture of a mobile computer, identify key differences from conventional computer architectures, and explain
the key segments of a mobile computer. Identify important factors that influence the development of mobile applications with special
emphasis on computer networks.

2. Educational outcomes (acquired knowledge):

Upon completion of the course, students will be able to apply the acquired knowledge for the development of applications on mobile
computing devices.

3. Course content/structure:

Theoretical teaching

P-01: Introduction to mobile computing. P-02: Wireless communications. P-03: Cores in wireless networks. P-04: Cellular networks: cores
and technologies. P-05: Mobile operating systems. (Android) P-06: Mobile operating systems. (iOS) P-07: Hardware components in
mobile computing P-08: Internet of things P-09: Natural user interfacesP-10: Mobile applications. (Android) P-11: Mobile applications.
(i0OS) P-12: Mobile applications. (Hybrid technologies) P-13: Elements of computer graphics in mobile computing (Android). P-14:
Elements of computer graphics in mobile computing. (iOS) P-15: Elements of computer graphics in mobile computing. (Hybrid
technologies)

Practical teaching

Course content

V-01: Examples of mobile computing technologies. V-02: Working with typical mobile devices and platforms. V-03: Examples of designing
and implementing a Wi-Fi network. V-04: Examples of working with Bluetooth V-05: Features of AndroidOS and working with the
development environment. V-06: Workshop: Creating an AndroidOS application. V-07: Features of iOS and working with the development
environment. V-08: Workshop: Creating an iOS application. V-09: Designing a natural user interface V-10: Workshop: Creating a user
interface prototype. V-11: Developing network applications with mobile services. V-12: Developing applications using sensor technologies.
V-13: Managing the user interface. (AndroidOS) V-14: Managing the user interface. (i0OS) V-15: User Interface Management. (Hybrid
Technologies)

4. Teaching methods:

Lectures, exercises.

Lectures are conducted according to the ex cathedra model, the teacher uses a mandatory prepared presentation that is shown in the
classroom via a projector. The teacher uses a blackboard and a marker for individual teaching units as needed.

Exercises are conducted in a regular classroom, where the teacher shows prepared presentations as well as specific tools via a projector.
The teacher uses a blackboard and a marker for individual tasks. The teacher instructs students Yes to set up the necessary tools on their
own computers and, according to the blended learning approach model, students work on their own computers in the classroom and at
home.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 20.00 | Written exam Yes 50.00
Project/Seminar paper Yes 30.00
Literature
NO.. Authors Title Publisher Year
1|J. McWherter, S. Gowell |[Professional Mobile Application Development |Wrox 2012
2 |A.F. Molisch Wireless Communications Wiley 2010
MOBILE APPLICATION DEVELOPMENT - |Notion Press,ISBN-10 :
3|Dr. K Venkata Nagendra | o s ~T1CATL APPROACH 1648927998 2020
Beginning Hybrid Mobile Application Apress, ISBN-10:
4 |Mahesh Panhal 201
anesh Fanhale Development 1484213157 6

5 |Kurose, Ros VYMpekaBame pauyHapa LET, Beorpan 2018
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Teaching subject

Subjecst 01.MATPRO Scientific computing basics

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Nikoli¢ T. NebojSa

Dzamié Z. Dusan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Demonstrating scientific computing methods and their applications in mathematics, computer science, and other sciences.

2. Educational outcomes (acquired knowledge):

Students will apply mathematical methods and independently construct and implement basic numerical calculation algorithms.

3. Course content/structure:

Theoretical teaching:

. Languages and systems for preparing documents with mathematical formulas.
. Mathematical modeling of problems.

. Computational complexity (time and memory).

. Approximation.

. Methods of linear algebra and applications.

. Methods for calculating eigenvalues and vectors with applications.
. Methods for differentiation and integration and their applications.

. Methods for solving differential equations with applications.

. Methods of mathematical optimization and applications.

10. Fourier transform and applications.

11. Basic concepts of signal processing.

12. Calculations and simulations on networks.

13. Preparation for the Exam.

©CoONOOPDWN -

Practical teaching: Creating, implementing and applying methods from the area being studied in the course.

4. Teaching methods:

The classic method using a blackboard and computer presentations. Part of the exercises would be held on a computer.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Written exam Yes 20.00
Colloquiums Yes 25.00 | Oral exam Yes 50.00
Literature
NO.. Authors Title Publisher Year
Turner, Peter R., Arildsen,
1 | Thomas, Kavanagh, Applied Scientific Computing Springer 2018
Kathleen
2 |Gareth Williams Linear Algebra with Applications Jones & Bartlett Learning 2017
3 gé?g;fgﬁj;g?}leg:; Scientific Computing with Python 3 Packt Publishing 2016
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Teaching subject

Subjecst 01.810010 Intelligent systems

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Jovanovi¢ M. Jelena

Tomic¢ B. Bojan

Sevarac V. Zoran

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. dess‘:;jr\ee::t?;n Subject name Iishf::;g:o. Must pass.
1, SI10005 | Artificial intelligence Yes Yes
Conditions:

1. Educational goal:

To introduce students to the basic concepts, methodologies, and technologies of intelligent software applications. To enable them to
develop practical skills in applying techniques and tools for developing intelligent applications.

2. Educational outcomes (acquired knowledge):

Students will be able to Yes briefly explain the concepts and technologies that form the basis for the development of intelligent software
applications. They will also acquire the practical skills necessary for the development of applications of this type.

3. Course content/structure:

Theoretical teaching

Machine learning: methods and techniques for creating regression and classification models; clustering methods and techniques; feature
engineering methods and techniques.

Neural networks.

Rule-based knowledge representation. Rule-based inference.

Graph-based knowledge representation (network structure). Network knowledge bases and their application in intelligent systems.
Practical teaching

Introduction to software libraries (Python, Java, R) and tools relevant to each of the theoretical areas. Application of these libraries and

tools for implementing programs (in the chosen programming language) based on the introduced theoretical concepts, methods and
techniques.

4. Teaching methods:

Lectures in the classroom with the help of computers, the Internet and open source software libraries. Exercises in computer laboratories.
Exercises are partly carried out by the teacher and followed by the students, and partly based on the independent work of the students,
individually or in groups, with the help of the teacher.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 30.00 | Written exam Yes 70.00
Literature
NO.. Authors Title Publisher Year

1 G. James, D. Witten, T. An Introduction to Statistical Learning: with Springer 2021
Hastie, R. Tibshirani. Applications in R
2 |S. Guido, & A. Miiller Introduction to Machine Learning with Python [O'Reilly Media 2016
Russell, S. J., Norvig, P., [Artificial intelligence: a modern approach. 3rd |Upper Saddle River, Nj:
3 . . 2015
& Davis, E. ed. Prentice Hall.
JloxyMeHTanuja 1 Tyropujaiu 3a coprepcke
4|- 6ubnmoTeke u anate Koju ce oOpahyjy Ha - 2020
BexkOaMma.
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Teaching subject

Subjecst 01.200015 Business Economics and Planning
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: lli¢ J. Bojan
Mili¢ M. Tanja

Backovi¢ M. Nemanja

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring knowledge and skills in the field of business economics and business planning relevant to modern management.

2. Educational outcomes (acquired knowledge):

Mastering theoretical approaches, methods and models in the field of business economics and business planning and the ability to apply
them in practice.

3. Course content/structure:

Theoretical teaching

The concept and essence of business economics; defining and understanding a company - economic aspects; changes related to modern
business; size and growth of a business; a company "without borders". The concept, types and analysis of costs; cost functions; cost
dynamics; cost elasticity; opportunity costs; newer categories of costs in business economics. Revenue and profit; revenue categories and
revenue behavior; current approaches to profit generation; incremental profit. Prices and business success of a company; price and non-
price factors of competitiveness; pricing strategies. Assessment of business efficiency; efficiency indicators; economies of scale and
economies of variety. Measuring profitability; new approaches to measuring business performance; balanced scorecard; application of
benchmarking methods. Economic aspects of business networking; information resources of a company and information costs; network
economics. Business planning process; approaches to planning; strategic and operational planning; stakeholder analysis. Determining
strategic and operational goals, calculating and implementing appropriate plans. Business planning process models; alternative strategies;
creating competitive advantages. Information systems for business planning. Application of modern business planning methods and
techniques related to environmental analysis. Business planning methods and techniques related to the development and implementation
of a business plan. Change planning, culture and business planning. Practical aspects of developing a business plan for a new business
venture.

Practical teaching

Exercises follow the content and structure of Lectures and include: analysis of cases from practice, application of methods for calculating
categories from business economics, application of business efficiency indicators, application of new approaches to measuring business
performance, business strategy planning, development of a business plan, creative workshops.

4. Teaching methods:

Lectures with student participation in interactive teaching, presentation of practical examples, case studies, creative workshops, exercises
in solving specific management problems, consultations in the process of preparing seminar papers.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Oral exam Yes 70.00
Seminars Yes 20.00
Literature
NO.. Authors Title Publisher Year

Faculty of organizational
Mumtiesnh B., Unmuh b. | ExoHOoMmKa mocioBama sciences, YHUBEP3UTET y 2014

beorpany, beorpan

—_—

Faculty of organizational
sciences, YHUBEP3UTET Y 2014
beorpany, beorpan

CTpaTerujcKo MOCIOBHO IUIAHUPAE —
2 |Mumuhesuh B. P ) p
MEHAIIMEHT MIPUCTYTT
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Teaching subject

Subjecst 0110009 Microservice architecture IS
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Petrovi¢ V. Marko
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None
Conditions:

1. Educational goal:

Acquiring theoretical foundations and practical knowledge necessary for the development of IS microservice architecture

2. Educational outcomes (acquired knowledge):

Students will be able to:

- Define the fundamental features, advantages and disadvantages of microservices IS architecture
- Analyze and solve basic IS development problems in microservices architecture

- Work practically with individual tools and technologies of microservices IS architecture

- Define the process and organization of IS development in microservices architecture

3. Course content/structure:

Theoretical teaching:

A brief overview of classical monolithic IS architectures. Basic characteristics of microservice architecture (MA). Comparison of monolithic
architecture and MA.

Basic aspects and problems of MA implementation. Access to microservices (APl gateway). Service discovery. Inter-service
communication. Management of decentralized applications and distributed transactions. "CAP" and "PACELC" theorems. Domain events
and "Event sourcing" project pattern. Implementation of long-running transactions via the "Saga" pattern using orchestration or
choreography. Handling partial outages and errors, "circuit breaker" pattern. Microservice installation strategies.

Tools and technologies for microservice development based on virtual (Cloud) services. Virtual infrastructure as executable code.
Packaging microservices into containers and container management (Docker, Kubernetes).

Microservices analysis and design. Domain Driven Design. Defining the scope and identifying microservices. Basic project patterns for
implementing microservices (transactional script, aggregated objects). Microservices implementation process through development and
operation integration (<eng<DevOps</eng>).

Agile development, continuous integration and delivery (CI/CD). MA development organization. Migration of existing monolithic
applications.

Practical teaching:
Examples of monolithic architecture, SOA and microservices architecture. Comparative analysis of advantages and disadvantages.
Practical work with technologies and tools for MA development. Obtaining virtual resources. Practical work with Docker containers.

Implementation of elements of the “Event Sourcing” and “Saga” project pattern. Example of MA development and organization of that
development.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. Laboratory exercises based on illustrative and real-life examples, through
interactive work with students.

After that, students work independently or in groups on a selected and approved topic.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 70.00 | Oral exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 [Richards M., Ford N. Fundamentals of Software Architecture: An O'Reilly Media 2020

Engineering Approach, 1st Edition

Enterprise Architecture at Work: Modelling,
2 |Lankhorst M. Communication and Analysis (The Enterprise |Springer 2012
Engineering Series), 3rd Edition

3 |Vernon V. Implementing Domain-Driven Design, 1st Addison-Wesley

. . 201
Editionv Professiona 3
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Literature
NO.. Authors Title Publisher Year
Strategic Monoliths and Microservices: Driving .
4|Vernon V. Innovation Using Purposeful Architecture, 1st Addlsop Wesley 2021
. Professiona
Edition
. Software Architecture Patterns, ISBN: I .
5 |Richards M. 9781491924242 O'Reilly Media 2015
6 |Richards C. Mlcroge.rwces Patterns: With examples in Java, Manning 2018
1st Edition
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Teaching subject

Subjecst 01.100016 Game theory

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Kuzmanovi¢ S. Marija
Marti¢ M. Milan

Pani¢ V. Biljana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of this course is to provide students with advanced academic knowledge of the concepts, principles, models, and techniques of
game theory, to enable them to think about economic and social phenomena from the perspective of rational agents, and to enable them
to apply game theory concepts to modeling and analyzing strategic interactions in real-world problems.

2. Educational outcomes (acquired knowledge):

Students' ability to:

1. Modeling real-world problems using static and dynamic games,

2. Solving models, interpreting and critically analyzing solutions in conditions of bounded rationality of agents,
3. Strategic information management and applying strategic moves in business and other interactions,

4. Using software for modeling and solving games.

5. Strategic, analytical and critical thinking in the context of economic and social phenomena and interactions

3. Course content/structure:

Theoretical teaching: P0O1-P02. Introduction and general principles: Subject and goal of studying game theory. Basic concepts of game
theory. Strategic thinking. Understanding the rules of the game. Rationality and common knowledge. The concept of equilibrium. P03-P06.
Concepts and techniques: Games with simultaneous moves (static games). The concept of dominance. Mixed strategies and
unpredictability. Nash equilibrium. Games with sequential moves (dynamic games). Sequential rationality and backward induction.
Combination games. PO7-P10. General classes of games and strategies: Cooperative and non-cooperative games. Characteristic games.
"Prisoner's dilemma" - solution and application. Games with incomplete information. Strategic use of information. Strategic moves and
credibility. P11-P15. Applications of game theory: Applications in economics, marketing, finance, computer science, political science.
Military applications. Other applications.

Practical teaching (Exercises and creative workshops): Modeling strategic interactions. Business games. Characteristic games: "prisoner's
dilemma", coordination game, "battle of the sexes", "coward" game, "hawk and dove" game, ultimatum game, trust games, etc. Analogy of
characteristic games with real situations through examples. Methods and techniques for determining Nash equilibrium and perfect
subgame equilibrium. Interpretation of equilibrium. Software for solving and simulating static and dynamic games. Case studies: price
wars, market entry, strategic investment, negotiation, auctions, etc.

4. Teaching methods:

Lectures accompanied by appropriate presentations and multimedia content.
Exercises based on illustrative and real-life examples.
Creative workshops based on interactive work with students through case study analysis, experimental games and simulation.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Written exam Yes 40.00
Homework Yes 30.00
Colloquiums Yes 20.00
Literature
NO.. Authors Title Publisher Year

1 |Ky3manoBuh, M. Teopuja urapa FON, Belgrade 2017

2 |CrojanoBuh, b. Teopuja urapa - eIeMEHTH U IPUMEHA Cny:x0eHHU TTIaCHUK 2005

3 |Dixit A., and Skeath S. Games of Strategy, 2nd edition Norton, New York 2004

4 |Dixit A., and Nalebuff B. |Thinking Strategically Norton, New York 1991




Yestym: 08.11.2025 Ctpana 129



Literature
NO.. Authors Title Publisher Year
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Teaching subject

Subjecst 01.EP0009 Internet of Things

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Bogdanovi¢ M. Zorica
Labus B. Aleksandra

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of this course is to introduce students to the hardware and software infrastructure of the Internet of Intelligent Devices, as well as
the principles of developing loT applications and services for smart environments.

2. Educational outcomes (acquired knowledge):

Students are capable of designing, developing and implementing infrastructure and services for smart environments..

3. Course content/structure:

Theoretical teaching

Introduction to the Internet of Intelligent Devices. Intelligent devices. Network protocols in the Internet of Intelligent Devices: IPv6, WiFi,
Bluetooth, ZigBee, 6LoWPAN, LORA. Application layer protocols: HTTP, HTTPS, REST, Web Socket, CoAP, MQTT, XMPP, AMQP,
LWM2M. Sensor networks. LoRa technologies. M2M communication. Cloud computing and the Internet of Intelligent Devices. Cloud
platforms for managing loT systems: Xively, ThingSpeak, IBM Watson IoT, Microsoft Azure loT Platform, Kaa, Mainflux. Big data and the
Internet of Intelligent Devices. Smart environments. Smart cities. Smart homes. Smart classrooms. Smart offices. Smart traffic. Smart
industry. The Internet of Intelligent Devices in trade, logistics and marketing. loT and neuromarketing. Smart agriculture. Smart power
grids. The Internet of Intelligent Devices in e-health. Wearable computing. Crowdsensing. Smart e-government. Security in loT systems.
Blockchain and the Internet of Intelligent Devices.

Practical teaching

Introduction to the Linux operating system as a platform for developing smart environments. Raspberry Pi microcomputer. Arduino
platform for working with analog sensors. Designing smart environments. Setting up hardware and software infrastructure for developing
smart environments. Developing Python applications for controlling smart environments. Developing smart environments using the
Arduino platform for working with analog sensors. Developing smart environments using the Raspberry Pi microcomputer. Arduino-
Raspberry Pi communication and connection. Configuring a virtual environment for developing applications for managing intelligent
devices. Developing web applications and services for managing smart environments. Cloud platforms for managing loT systems. Project
development for developing smart environments and web applications for managing smart environments.

4. Teaching methods:

Classical Lectures. Auditory exercises and laboratory exercises in the computer room.
Project/seminar work development, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature
NO.. Authors Title Publisher Year

B.Panenkosuh,

M. lecnioroBuh-3pakuh, ISBN:978-86-7680 FON,

1 3 BorYesnosuh, J1 Bapah, WntepHet naTeNMMreHTHUX ypehaja Belgrade 2017
A.JIabyc, XK. bojoBuh
Bb.Pagenkosuh,

2 M. JlecrioroBuh-3pakuhi, |IIpakTuKy™m u3 HHTEpHETa UHTEIMI€HTHUX FON, Belgrade 2017

3.BorYesuosuh, [I.Bapah, |ypehaja, enekrporcko u3Yesme
A.Jlabvyc
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Literature
NO.. Authors Title Publisher Year
B. Radenlff)wc, M Materials for the subject Internet of intelligent
Despotovi¢-Zrakié, Z. . . .
3 s, . devices, in e-form, from the e-learning portal 2021
Bogdanovi¢, D. Baraé, A.
moodle.elab.fon.bg.ac.rs

Labus
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Teaching subject

Subjecst 01.EP0006 Development of advanced e-business applications - project
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Despotovi¢-Zraki¢ S. Marijana

Bara¢ M. Dusan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of the course is to teach students to independently research and, through practical work, solve current problems in the
development of complex e-business applications and services.

2. Educational outcomes (acquired knowledge):

Students are capable of independently designing and developing innovative software solutions in e-business.

3. Course content/structure:

Theoretical

Development of advanced, distributed, scalable and business web applications. Design and implementation of complex IT ecosystems.
Specifics of software development in the Internet and cloud environment. Advanced concepts of web application development. Full stack
application development. Agile methods in e-business application development. Overview of architectures of modern e-business
applications. Event-based software development. Service-oriented architectures. RESTful web services. Microservice architecture,
Docker. Enterprise bus architecture. Hexagonal architecture. Overview of environments for developing advanced e-business applications.
DevOps methodology. Overview of tools by DevOps methodology phases. Software development and version management, Git, Jira.
Build tools, Maven, Gradle. Application testing, tools for automated software testing. Delivery management, Jenkins. Deploying
applications to production, Ansible. Monitoring and controlling application performance, Nagios, Grafana. Application optimization and
dynamic adaptation to the requirements of the real operating environment. Application scaling and load balancing, Kubernetes. Distributed
caching, distributed storage management. Cloud platforms for application development, PaaS. Google services in advanced e-business
applications. Introduction to blockchain application development: distribution, security of data, consensus, smart contracts.

Practical

Designing advanced e-business applications. Tools and development environments. Tools for software version management and control.
GiT, Jenkins. Refactoring. Tools for optimization of coYes. Frameworks and technologies for developing Full stack applications. Server
side: PHP (Symfony, Laravel, CakePHP), Python (Django, Flask), Nodejs, Meteor. Client side: AngularJS, ReactS, VuedS. Redux.
Advanced JavaScript libraries. Data layer: SQL/NOSQL (MariaDB, MongoDB, Redis). GraphQL. Modern technology stacks. Integration of
e-business services and applications. Web service brokers. JSON API. Google services. Introduction to blockchain application
development.

Project development: design and development of a complex e-business application for a specific problem. The project includes: Project
assignment, project solution documentation, implementation documentation and analysis of the achieved results. Project defense is
carried out in front of subject teachers and students of the E-Business Technologies module. Project documentation is delivered to the
students of the module, and the subject teacher appoints one student who will be the opponent and whose Yes will be Yes based on the
thoroughly studied documentation, prepares comments, questions and, with the help of subject teachers, leads a discussion during the
project defense.

4. Teaching methods:

Classical Lectures. Auditory exercises and laboratory exercises in the computer room.
Project/seminar work development, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature

NO.. Authors Title Publisher Year
M.Despotovi¢-Zrakic, High performance and cloud computing in
1 |V . Milutinovié, A.Beli¢ scientific research and education, monografija, |IGI Global 2014
(Eds) poglavlja 1-6
2 |M. Haverbeke Eloquent JavaScript No Starch Press 2018
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Literature
NO.. Authors Title Publisher Year
Full-Stack JavaScript Development: Develop,
3 |E. Bush Test and Deploy with Mongodb, Express, Red Sky 2016
Angular and Node on Aws
4|T.Ziade Python Microservices Development Packt Publishing 2017
Vue.js: Up and Running: Building Accessible D .
M Reilly M 201
3 |C-Macrae and Performant Web Apps ORReilly Media 018
B. Radenkovi¢, M. Materijali za predmet Razvoj naprednih
Despotovic¢-Zrakié, Z. aplikacija elektronskog poslovanja - projekat, u
6 s, i . oo 2021
Bogdanovi¢, D. Baraé, A. |e-formi, sa portala za e-ucenje
Labus moodle.elab.fon.bg.ac.rs
C. Perez Sanchez. P. Solar PHP Microservices: Transit from monolithic
7 V" . P architectures to highly available, scalable, and |Packt Publishing 2017
ilarino . .
fault-tolerant microservices
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Teaching subject

Subjecst 01.EP0013 Development of mobile applications and services - project

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Bara¢ M. Dusan
Labus B. Aleksandra

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of the course is to introduce students to the principles of designing, developing, and implementing mobile applications and
services.

2. Educational outcomes (acquired knowledge):

Students acquire theoretical and practical knowledge necessary for the development and implementation of mobile business systems.

3. Course content/structure:

Theoretical teaching

Fundamentals of mobile technologies. Wireless transmission technologies. Mobile networks. 5G. GPS, QR, RFID, Bluetooth and NFC
technologies. Ubiquitous computing, Context-Aware and Wearable computing. Augmented reality. Mobile operating systems: Android,
iOS. Design and development of mobile business applications. Specifics of software development in a mobile environment. Mobile
application architectures. Mobile applications in IT ecosystems. Mobile application life cycle. Development platforms, languages, tools and
environments for mobile application development: Java, Kotlin, Android Studio, Swift, xCode. Mobile application optimization. Mobile
business services. Web services in a mobile environment. Development of multiplatform applications. Progressive web applications
(PWA). Security in mobile applications. Development of mobile applications in a cloud environment. Performance management of mobile
applications.

Practical teaching

Design and development of mobile business applications. Methodologies for managing mobile application development. Modern mobile
application architectures and IT ecosystems. Development environments for designing mobile applications. Fundamentals of mobile
application development. Development of Android mobile applications. User interface elements. Dynamic adaptability and
internationalization of interfaces. Structure and mutual communication of Android application components. Mechanisms for message
persistence. Working with SQLite message databases. Fragmentation, modularity and interface reuse. Techniques for compressing
information in a limited space. System events and notifications in Android. Native functionalities of mobile phones. Implementation of
location services in Android mobile applications. Technologies for message transfer. XML and JSON formats for message transfer. Mobile
applications in REST architectures. Firebase services in mobile application development. Integration of mobile applications with cloud
services. Development of iOS mobile applications. iOS Swift. Hybrid applications. React Native. lonic. PWA.

Project development: the project contains a Project assignment, project solution documentation, implementation documentation and
analysis of the achieved results. The project defense is carried out in front of the subject teachers and students of the Electronic Business
Technologies module. The project documentation is delivered to the module students, and the subject teacher appoints one student who
will be the opponent and whose Yes will be Yes based on the thoroughly studied documentation, prepares comments, questions and, with
the help of the subject teachers, leads a discussion during the project defense.

4. Teaching methods:

Lectures, Auditory exercises, case studies, exercises in computer-based classrooms, project/seminar papers, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature
NO.. Authors Title Publisher Year

b. PagenkoBuh, M.

ISBN 978-86-7680-304-0;
Faculty of Organizational 2015
Sciences, Belgrade

HecnioroBuh3pakuh, 3. EnextpoHcko mocnoBame, moriasise 19.
BorYesuosuh, JI. Bapah, |Mobuino nmocnoBame, nim. 261-272
A. Jlabyc

—_
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Literature
NO.. Authors Title Publisher Year
Mobile Learning Services on Cloud. In
Baraé. D.. Radenkovic Handbook of Research on High Performance
2 M &’ Jo.\;anic' B ’ and Cloud Computing in Scientific Research  |IGI Global 2014
" » and Education, eds. M.Despotovi¢-Zrakic,
V.Milutinovié, A.Belié, pp. 147-172
Milutinovi¢, M., Labus,
3 A., Stojiljkovié, V., Designing a mobile language learning system |Multimedia Tools and 2015
Bogdanovi¢, Z., & based on lightweight learning objects Applications
Despotovi¢-Zraki¢, M.
. Professional Android 4 Application
4 (R.
Meier Development, 4th edition 2018
i0S 12 Programming Fundamentals with Swift: . .
5 M. Neub e & & "o
euburg Swift, Xcode, and Cocoa Basics, 1st Edition OReilly Media 2018
g' Ra(ienl.(f)\gc,li\‘/lr. 7 Materijali za predmet Razvoj mobilnih
6 BeSI(’lo ovie- ]r)a ];C’ i A aplikacija i servisa - projekat, u e-formi, sa 2021
ogdanovic, 1. barac, A. portala za e-u¢enje moodle.elab.fon.bg.ac.rs
Labus
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Subjecst 01.10012 Business information systems

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects
Teachers: Panterli¢ M. Ognjen
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Understanding and implementing business information systems, mastering the basic concepts of ready-made integrated software
solutions.

2. Educational outcomes (acquired knowledge):

The student will be able to Yes explain the characteristics of business information systems, analyze business systems and Yes select the
appropriate ones for implementation. Distinguish and classify specific types of IS and their processes.

3. Course content/structure:

Theoretical teaching

Integrated order processing. IS development and marketing. IS procurement and storage, IS quality system. IS production and
maintenance. IS finance and accounting, IS human resources, IS development — ERP packages. IS in services — specifics. IS supply
chains. IS e-business and public sector. IS management. IT economics. Standards in IT business. Exam preparation.

Practical teaching:

Process modeling. Process modeling — more complex examples. Process modeling using software. Order dictionary. Order modeling.
Order modeling — more complex examples. Order modeling using CASE tools. Using SQL query language. ERP MS NAV and SAP ERP —
basic features. Independent work with ERP MS NAV and SAP ERP system. Preparation for Seminar paper. Using Power Designer.
Seminar paper preparation. Written exam preparation.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. Laboratory exercises based on illustrative and real-life examples, through
interactive work with students. Students independently prepare a defended project (Seminar paper).

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Seminar paper Yes 40.00 | Oral exam Yes 60.00
Literature
NO.. Authors Title Publisher Year
1 OI‘%BGH [TanTenuh, Ana 30upKa 3amaTaKa U3 MOCIOBHAX WCEH 978-86-7680-355-2 | 2019
[Majuh Cumosuh “HGOPMAIIMOHUX CHCTEMA
2 and’ L. Olson, Subodh, Enterprise Information systems World Scientific 2010
3 |David, L.Olson Managerlal issues of Enterprise resource Univesity of Nebraska 2004
planning systems
. Business information systems: technology,
4 B(.)CIJ.’ P, Greasley, A., development and management for the modern |Pearson 2019
Hickie S. .
business
5|Wigand, R., Mertens, P.  |Introduction to Business Information Systems |Springer 2003
6 |Ormen ITanrenuh Power Designer — skripta ®OOH 2009
7 Eii;iifﬂ)&% c Martepujanu y e-popmu ca cajra is.fon.bg.ac.rs |OOH 2019
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Teaching subject

Subjecst 01.100068 Interpersonal skills in organization
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Kovacevi¢ Z. Ivana

Andelkovi¢ Labrovi¢ Z. Jelena

Ivanovi¢ R. Tatjana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Developing the interpersonal skills of an individual necessary for working in a modern work environment by applying the techniques
necessary for understanding oneself, understanding others, understanding team work, and assuming a leadership role.

2. Educational outcomes (acquired knowledge):

Students understand the concept of self-awareness and are able to Yes apply self-reflection tools. They are able to Yes analyze and
critically evaluate the behavior, attitudes, values, and needs of others. Through teamwork, they demonstrate communication skills,
constructive participation in team work, and problem-solving techniques in group processes. They are able to Yes define their own
leadership style, value leadership skills, and assess the importance of acquired personal competencies for managing interpersonal
relationships in a business environment.

3. Course content/structure:

Theoretical teaching

Developing self-awareness: Understanding behavior, attitudes, values, and needs. Using self-reflection tools. Planning and goal setting.
Understanding the behavior of others: Developing communication skills (active listening, message formulation, constructive feedback,
understanding the context of communication, controlling emotions). Individual differences in communication. Communication styles.
Understanding nonverbal communication and unconscious messages. Communication skills in a digital environment. Developing skills for
accepting diversity. Errors in perceiving other people.

Developing skills needed for working with others: Individual differences and adapting to team roles. Facilitation and inhibition of group
processes and group dynamics. Group problem solving. Group decision-making. Conflict resolution.

Developing leadership skills: Motivating employees. Leadership styles. Mentoring and coaching. Meeting management. Empowering
individuals through delegation. Leading virtual teams.

Practical teaching
Developing self-awareness: Applying self-reflection tools. Self-assessment exercises (Johari window, cognitive style, emotional reactions,
personality traits). Goal-setting exercises.

Understanding the behavior of others: Recognizing personal communication style. Training in active listening, assertiveness and
constructive feedback.

Developing skills needed to work with others: Group problem-solving and group decision-making exercises. Developing conflict resolution
skills through role-playing.

Developing leadership skills: Practicing motivation techniques. Identifying leadership style. Simulating a business meeting.

4. Teaching methods:

Lectures, interactive teaching: workshop process, group discussion, case study, role playing, simulations, mentoring and teamwork.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Practical teaching Yes 60.00 | Written exam Yes 40.00
Literature
NO.. Authors Title Publisher Year
1 |Janasz, D. Interpersonal skills in organisation Tata M.cGraw-Hill 2006
Education

2 Robbins, S., & Hunsaker, |Training in interpersonal skills: Tips for

. P Higher Ed 2011
P. L. managing people at work carson Highet

3 |bojanoBuh, P. ITcuxomnoruja Melyysbyackux ogHoca JIIIC, Beorpan 2009
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Literature
NO.. Authors Title Publisher Year
4 |Byjuh, [ Komnerenuuije 3a pag u pykosoheme JIIIC, beorpan 2015
5 |dyuk, C. Onnocu Mehy Jbynuma HaxnaYes, Cnarm. 3arpe6 2014
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Teaching subject

Subjecst 01.100017 Machine learning

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
IST - Information Systems and Technologies, Compulsory subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Jovanovi¢ Z. Milo$

Obradovi¢ B. Zoran

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Students are able to: (a) analyze a business problem and Yes apply machine learning algorithms to various business problems in a
protected software environment; (b) interpret the results obtained by machine learning algorithms; (c) compare different machine learning
algorithms and analyze their success; (d) apply machine learning models; (d) use programming languages and libraries for practical
model development.

2. Educational outcomes (acquired knowledge):

Students possess advanced academic and professional knowledge in the field of machine learning. They independently analyze business
problems and apply machine learning algorithms to different business problems in a protected software environment. They independently
compare different machine learning algorithms and evaluate their success. Students create machine learning models and optimize the
appropriate hyperparameters of these algorithms. They independently interpret the results obtained by machine learning algorithms and
evaluate their applicability in an organizational environment. Students can Yes use programming languages and libraries to create
machine learning models, Yes organize code, and work in a team to solve a common problem. Also, students have a positive attitude
towards the importance of models and are aware of their implications in the wider environment.

3. Course content/structure:

Theoretical teaching

P-01: Introduction and applications of machine learning,

P-02: Classification problem and nearest neighbor algorithmYes,
P-03: Algorithm evaluation and overtraining problem,

P-04: Decision trees,

P-05: Naive Bayes algorithm,

P-06: Bayesian networks,

P-07: Logistic regression,

P-08: Artificial neural networks,

P-09: Algorithm ensembles 1,

P-10: Algorithm ensembles 2,

P-11: Estimation problem and algorithms,

P-12: Clustering problem and basic algorithms,

P-13: Improvements and advanced clustering algorithms,

P-14: New trends in machine learning

P-15: Applications of algorithms (analysis of text, images, human movements, recommendations)

Practical teaching

V-01: Mathematical foundations of machine learning,

V-02: Classification problem and nearest neighbor algorithmYes,
V-03: Algorithm evaluation and overtraining problem,

V-04: Decision trees,

V-05: Naive Bayes algorithm,

V-06: Bayesian networks,

V-07: Logistic regression,

V-08: Artificial neural networks,

V-09: Algorithm ensembles 1,

V-10: Algorithm ensembles 2,

V-11: Estimation problem and algorithms,

V-12: Clustering problem and basic algorithms,

V-13: Improvements and advanced clustering algorithms,

V-14: New trends in machine learning

V-15: Applications of algorithms (text, image, human movement analysis, recommendations)

4. Teaching methods:
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Lectures are implemented through a combination of classical teaching, case studies and guest lectures by experts from practice.
Exercises are implemented in the classical way through solving problems, but also using appropriate programming languages for machine

learning. Auditory exercises and laboratory exercises are held in the computer room.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 50.00 | Oral exam Yes 50.00
Literature
NO.. Authors Title Publisher Year
1 Henubamuh b., CykHoBuh | AITOpUTMHU MAIIMHCKOT y4€Ha 32 OTKPHBAE ®OH 2009
M., JoBanoBuh M. 3aKOHUTOCTH V MOY eSuuMa
Cyxknosuh, M., HacraBuu marepujanu ca IHTepHeT aapece:
2 Henubamuh, B., http://odlucivanje.fon.bg.ac.rs/predmeti/osnovn ®OH 2021
JoBanosuh, M., e-studije/masinsko-ucenje/
Bykuhesuh, M.
3 |Hukomuh M., 3eueBuhi A. |MalnHCKO y4erbe Yuupepsuter y beorpany - | 5419
Marematuaku baxkynreT
4 |Bishop C. Pattern Recognition and Machine Learning Springer 2006
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Teaching subject

Subjecst 01.000053 Performance analytics - basic concepts
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Marti¢ M. Milan

Savi¢ |. Gordana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zj:ai?;n Subject name Iishf::;c?:o. Must pass.
1, 000001 | Operations Research 1 Yes Yes
Conditions:

1. Educational goal:

The goal is for students to become familiar with the basic concepts of performance analysis using Derivative Envelopment Analysis (DEA)
as well as the application procedure, creating and solving models in a spreadsheet environment or using specialized software.

2. Educational outcomes (acquired knowledge):

After passing the Exam, students will be able to:

1. understand the field of performance analytics using mathematical modeling methods,

2. become familiar with the method and procedure for applying static DEA models,

3. create and solve DEA models in a spreadsheet environment and use specialized software,

4. collect and analyze data, analyze results and create reports with recommendations for performance improvement,
5. aHaNMUTUYKK 1 KPUTUYKM pa3MULLITbajy U page y TUMYy.

3. Course content/structure:

Theoretical teaching

1-2. Performance measures and methods. 3. Benchmarking and comparative performance analysis. 4. Quantitative models for
performance assessment. 5. Input envelope analysis - DEA method. 6-7. Basic static DEA models. 8. Basic extensions of DEA models. 9.
DEA models for ranking efficient units. 10. Procedure for applying the DEA method. 11. Analysis and interpretation of results. 12. DEA
software. 13. 14. Applications in banking and healthcare. 15. Applications in education and other applications.

Practical teaching: Exercises and creative workshops

1-2. Defining performance measures. Procedure for defining performance measures and analysis of raw inputs. 3. Mathematical models
LP (primal-dual complementarity) and application of MS Excel solver for solving. 4. Basic primary DEA models. 5. Input and output-
oriented DEA models - graphical representation. 5. Basic CCR model and BCC model. 6. Model creation in a spreadsheet environment
(VBA). 7. Target inputs and outputs. 8. DEA models for ranking efficient units, cross-efficiency matrix, 9. Specialized software for DEA. 10-
11. Case study (practical analysis in a spreadsheet environment). 12-15. Practical applications (e.g. banking, healthcare, education,
transport, R&D projects, IS, etc.).

4. Teaching methods:

Lectures are accompanied by appropriate presentations and illustrations. Exercises are based on the use of MS Excel (VBA) and
specialized DEA software. Students will analyze data, obtain results and use them to improve performance through case studies and a
final project.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Oral exam Yes 30.00
Practical teaching Yes 10.00
Project presentation Yes 50.00
Literature
NO.. Authors Title Publisher Year

Kpuesunan C.,
Yanranosuh M., Byjunh
B., Maptuh M.,
Byiomesuh M.

—_

OmneparrioHa HCTpaxuBama 1 FON, Belgrade 2012

2 |Maprtuh M. Amnanu3a 00aBMjeHNX MOY eSTaka ca FON, Belgrade 1999
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Literature
NO.. Authors Title Publisher Year
3 |Capuh T KOMnapaTuBHa aHanu3a e(pUKACHOCTH Y FON, Belgrade 2012
(hbMHAHCHICKOM CEKTOPY
Cooper W, Seiford L, Introduction to Data Envelopment Analysis and .
4 Tone K. its Applications, With DEA-Solver Software Springer 2006
Data Envelopment Analysis A Handbook of .
5|Zhu, J. . S 2020
- Models and Methods. Springer. pringer
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Teaching subject

Subjecst 01.000051 Econometric models and forecasting

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Ignjatovi¢ P. Marina
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Introduction to econometric models, regression analysis, simultaneous equation models and time series analysis, as well as problems
related to these models. Application of statistical software packages for implementing econometric methods and models and time series
analysis.

2. Educational outcomes (acquired knowledge):

The course highlights the broad possibilities of applying econometrics and time series analysis methods and models in various fields and
equips students with the skills to apply them..

3. Course content/structure:

Theoretical teaching

Methodology of econometric research. Linear regression models (LRM); Least squares method (LSM); LRM with two variables; Parameter
estimation using LSM; Hypothesis testing and confidence intervals for LRM parameters; LRM with several variables; Multicollinearity;
Heteroskeletality; Autocorrelation; Simultaneous equations; Dummy variables; Logistic regression; Panel data; Random processes and
time series; Stationary time series; Autocorrelation and partial autocorrelation function; Methods of analysis of stationary time series. AR
models, MA models, ARMA models; Nonstationarity. Linear trend; Nonstationary time series; Unit root test; ARIMA models; Time series
forecasting techniques.

Practical teaching

Linear regression models (LRM). Analysis in statistical software packages (ASSP); Least squares method (LSM). ASSP; LRM with two
variables. Parameter estimation using LSM. ASSP; Hypothesis testing and confidence intervals for LRM parameters. ASSP; LRM with
multiple variables; Multicollinearity. Heteroskeletality. Autocorrelation. ASSP; Simultaneous equations; Time series; Stationary time series;
Autocorrelation and partial autocorrelation function. ASSP; Methods of analysis of stationary time series. AR models, MA models, ARMA
models. ASSP; Nonstationarity. Linear trend. Nonstationary time series. Unit root test. ASSP; ARIMA models. ASSP; Time series
forecasting techniques. ASSP.

4. Teaching methods:

on the computer, individual, group and practical work

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Colloquiums Yes 50.00 | Oral exam Yes 50.00
Literature

NO.. Authors Title Publisher Year
1 Hl II, C., Griffiths, W., Principles of Econometrics Wiley 2018
Lim, G.
2 |Guijarati, D. Basic Econometrics McGraw-Hill Education 2008
Time Series Analysis and Its Applications: .
h R,Stoffer, D. . 201
3 |Shumway, R,Stoffer, With R Examples Springer 017
4 BO.X G-, Jenkins G., Time Series Analysis:Forecasting and Control |Wiley 2015
Reinsel G.
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Teaching subject

Subjecst 01.000043 Legal foundations of information systems

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Cudanov J. Mladen

Krivokapic B. Borde

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None
Conditions:

1. Educational goal:

Training students to understand the legal aspects of the application of information systems and phenomena related to computer networks.

2. Educational outcomes (acquired knowledge):

Students can use advanced knowledge, abilities, and skills in solving practical problems.

3. Course content/structure:

Theoretical teaching

The concept, development and importance of Computer and Cyber law. Information society. Application of information and communication
technologies and human rights. Personal data. Privacy and data protection. Protection of privacy. Protection of organizational data.
Protection of software and computer programs by intellectual property law: patent, trademark, copyright. law of unfair competition,
copyright, trade secret. Protection of databases by related law, sui generis law, copyright and the right to protection against unfair
competition. Abuse of intellectual property on the Internet. Computer crime: concept, types, characteristics. Cyber crime. Victims of
computer and cyber crime. Digital evidence. Detection. Cyber forensics. Court proceedings. Legal aspects of electronic business.
Practical teaching: Exercises, Other forms of teaching, Study research work

The concept of Computer and Cyber Law. Personal data and protection. Commissioner for information of public importance and protection
of personal data: rights, obligations and competences. Establishment of business organizations for the provision of information and
communication services. Information and communication technologies and intellectual property. Patent registration. Copyright protection.
Copyright agreement. Computer crime. Cyber crime. Cyber forensics. Collecting digital evidence. Forensic tools. Preparing digital
evidence for court. Electronic business.

4. Teaching methods:

Discussion method, demonstration method, debate, case study, learning through collaborative work on solving practical problems,
independent student research and problem solving based on the received proposals, consultations in developing a project proposal and
independent student work through learning and developing a project proposal. Exercises are carried out via the e-learning application
MOODLE.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity He 2.00 | Tests Yes 30.00
Project assignment Yes 15.00 | Oral exam Yes 20.00
Case study Yes 15.00
Tests Yes 20.00
Literature
NO.. Authors Title Publisher Year
JpymTBo onepanuoHux
1 | Apaxynmuh M OcuoBu Komnjyrepckor npaBa ncrpaxkusada Jyrociasuje — | 1996
JIOIINC, beorpan,
2 |Bainbridge D. Computer Law Harlow, Pearson Longman | 2000
Munanenosuh JI. :
’ BojHo neno, Year JIXNNU,
3 ﬁpaxym/lh M., JoBanosuh |MelyHaponto npaBo u cyber patoBame nponehe/2012. crp. 9-39. 2012
4 | Xecrep M., ®opn I1. Kommjyrepu u eTrka y cajoep 100y f;;;giﬁ’ CrryxGenu 2009
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Literature
NO.. Authors Title Publisher Year
5|Reed C Computer Law Oxford University Press, 2011
Oxford
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Teaching subject

Subjecst 01.000050 Process analysis and Petri nets

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Makajié-Nikoli¢ D. Dragana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of this course is to enable students to model and analyze processes using techniques based on Petri nets using modern
software tools.

2. Educational outcomes (acquired knowledge):

After passing the Exam, students will be able to:

1. recognize processes and their structure, dynamics and role in complex systems,
2. model processes using Petri nets,

3. simulate and analyze processes,

4. use software for modeling and analyzing processes using Petri nets,

5. analyze results and develop plans for process reengineering.

3. Course content/structure:

Theoretical teaching: Definitions and characteristics of processes. Process modeling. Dependency management and coordination
mechanisms. Decomposition, specialization, synchronization. Conflicting and competing processes. Alternative process modeling
techniques. Historical development, definition and dynamics of Petri nets. Classification of Petri nets. Colored Petri nets. Temporal and
hierarchical Petri nets. Stochastic and phase Petri nets. Properties of Petri nets. Methods for analyzing Petri nets: invariants, incidence
matrix, state equation, reachability tree. Simulation of Petri nets. Verification and validation of Petri net models. Overview of Petri net
applications.

Practical teaching (auditorium and laboratory exercises):

Identification and analysis of processes. Types of dependencies in processes and types of coordination mechanisms. Decomposition and
specialization of processes. Introduction to CPN Tools software. Creating Colored Petri Nets, declarations and descriptions on the net.
Basic and derived types of lists. Complex types of lists. Control structures in Colored Petri Nets. Time types of lists. Distributions of
random variables. Stochastic Petri Nets. Hierarchical Petri Nets. Simulation of Petri Nets. Monitors. Modeling and simulation of classical
and real problems.

4. Teaching methods:

Classical method (ex cathedra) using a blackboard, computer, projector, solving short case studies in the computer room.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Oral exam Yes 30.00
Practical teaching Yes 20.00
Project assignment Yes 40.00
Literature
NO.. Authors Title Publisher Year
Coloured Petri nets: basic concepts, analysis Springer Science &
I Jensen, K. methods and practical use (Vol. I;) g Brl)lsin%:ss Media 2013
5 |van der Aalst, W. M., & Mpdeling business processes: a petri net- MIT press 2011
Stahl, C. oriented approach.
3 [Maxajuh-Huxonuh, 7T, | /1Pvena obojenux Tletpujesux mpesxa y FON, Belgrade 2002

PEUHIKCILEPUHTY ITOCIIOBHHUX IIPpOoLECa




Yestym: 08.11.2025 Ctpana 147



Teaching subject

Subjecst 01.000046 Digital economy

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: lli¢ J. Bojan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring knowledge and skills in the field of digital economy relevant from the aspect of the connection between trends in modern
business and changes in the field of information and communication technologies.

2. Educational outcomes (acquired knowledge):

Competencies related to the complexity of business in the conditions of digitalization.

3. Course content/structure:

Theoretical teaching

Characteristics of the digital economy. Business virtualization. Specificities of the electronic market. Value engineering. Adaptive efficiency
of the digital economy. Performance measurement in the digital economy. The importance of external benchmarking. Virtual value chain
and the advantages of outsourcing. Information economics. The importance of information and communication technologies for creating
competitive advantages. Network externalities and the application of project pricing methods. Methods of improving profitability in the
digital economy. Application of software for simulating business results. Competitive strategies in the digital economy. Drawing up a
business plan for a business venture in the conditions of the digital economy.

Practical teaching

Exercises follow the content and structure of Lectures and include: analysis of practical cases, value engineering - application of the Yes
method, creative workshops, application of new approaches to measuring business performance in the conditions of the digital economy,
exercises using the Internet, application of software in the digital economy.

4. Teaching methods:

Lectures with student participation in interactive teaching, presentation of practical examples, case studies, exercises using the Internet,
creative workshops, application of software, exercises in solving specific business problems related to the digital economy, consultations
in the process of preparing seminar papers.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Oral exam Yes 70.00
Seminars Yes 20.00
Literature
NO.. Authors Title Publisher Year
Faculty of organizational
1 |Mumhesuh B. WHTepHET eKOHOMH]a (IEI0BH KEHUTE) sciences, YHUBEP3UTET Yy 2002

Beorpany, beorpan.

Faculty of organizational
sciences, Y HUBEP3UTET Yy 2009
beorpany, beorpan

MeHaIMeHT TPOIIKOBa — CTPATETHjCKH OKBUP,

2 |Wnuh b., Munuhesuh B.
(nenoBu Kmwure)

E-Business and e-Commerce Management, Prentice Hall, Financial

3 [Chaffey D. Strategy, Implementation and Practice(nenoBu Times, Harlow 2011
KIbUTE)
Digital Economics: How Information and
4 @verby H. and Audestad |Communication Technology is Shaping CreateSpace Independent 2018
1., Markets, Businesses, and Innovation (zenosu | Publishing Platform

KELUTE)
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Teaching subject

Subjecst 01.810013 Software quality basics

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Mili¢ Z. Milo$
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Introduction to software quality concepts, methodologies and techniques. Introduction to software quality standards. Application of
software quality analysis tools. Developing a critical perspective on the software development process using methodologies, techniques,
standards and tools for software quality analysis.

2. Educational outcomes (acquired knowledge):

Training students for independent software development by applying concepts, methods, techniques and tools for software quality
analysis.

3. Course content/structure:

Theoretical teaching

Non-functional software requirements. Software quality standards: a) standards of international standardization organizations; b)
standards of professional associations; c) industry standards. Software quality models. Software quality attributes (quality characteristics
and subcharacteristics). Software metrics. Software quality standards in the function of improving software systems.

Practical teaching

Identification of non-functional software requirements and key software quality attributes. Development of software systems with a focus
on quality. Application of standards and software quality models. Application of software metrics in the process of software quality
evaluation. Application of tools for analyzing the quality of software systems. Practical work on a case study

4. Teaching methods:

Lectures in the classroom using computers, the Internet, integrated software environments and tools. Exercises in computer laboratories,
in small groups. Part of the exercises is performed by the teacher and the students follow, and the other part is reserved for independent
work of the students, individually or in groups, under the supervision of the teacher.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Written exam Yes 30.00
Seminars Yes 30.00 | Oral exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
. . . Addison-
1 |Kan, S. H. Met.rlcs a.md models in software quality WesleyLongmanPublishing | 2002
engineering
Co., Inc.
2 |Tian, J. Software quality engineering: testing, quality John Wiley&Sons 2005
assurance, and quantifiable improvement
3 (Mumh, M. CTaHY.eSPHM KBauTeTa codrsepa y dynxiju 3anyxOuna Aunpejesuh 2018
nobosrimama cOhTBEPCKUX CHCTEMA.
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Teaching subject

Subjecst 01.510014 Software development and maintenance

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Vlaji¢ S. Sinisa
Lazarevi¢ D. SaSa
Mili¢ Z. Milo$
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. dess‘:;j:;?;n Subject name Ii:f::;::o. Must pass.
1, S10002 | Programming 1 Yes Yes
Conditions:

1. Educational goal:

Introduction to key concepts, problems and solutions in software development and maintenance. Understanding and applying principles
and methods of software development and maintenance. Training in:

« software development: gathering requirements, analyzing, designing, implementing, testing, installing and administering applications;

« software evaluation: measuring application performance and optimizing them; applying basic software meTtpuka.

2. Educational outcomes (acquired knowledge):

Students' ability to develop and maintain software.

3. Course content/structure:

Theoretical teaching:

1. Systems-theoretical approach to software development

1.1. The concept of a system; System classification; Cybernetic (managed) systems; Discrete stochastic systems;

1.2. Business systems and business systems management; Business systems modeling; Information system;

2. Software development

2.1. Phases (conceptualization, specification, implementation, exploitation) and activities (requirements, analysis, design, implementation,
testing);

2.2. Conceptualization (problem formulation: collection and analysis of user requirements; model of the system under consideration
/functions, classes of inputs and processes/);

2.3. Specification (problem solution model: specification of software requirements; software specification /structure, processes, /O,
architecture/);

2.4. Implementation (problem solving, i.e. software: infrastructure /HW, OS, network; PaaS/; physical and logical architecture; database
implementation; program implementation; user interface implementation; software module/component testing; testing of the entire
software system);

2.5. Operation (software use: software delivery, use and improvement);

3. Software maintenance

3.1. Basic concepts; Types of maintenance; Maintenance costs; Software evolution;

3.2. Maintenance process; Maintenance activities;

3.3. Maintenance techniques: reengineering, reverse engineering, migration, withdrawal;

3.4. Software maintenance tools;

3.5. Program maintenance and administration - example;

3.6. Database maintenance and administration - example;

4.Study example

Practical teaching: The exercises are fully aligned with the lessons, both in structure and content.

4. Teaching methods:

Lectures: Lectures ex cathedra and multimediaLectures; study examples.
Exercises: work in a computer classroom, solving problems, programming.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Written exam Yes 30.00
Colloquiums Yes 30.00 | Oral exam Yes 20.00
Seminar paper Yes 10.00
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Literature
NO.. Authors Title Publisher Year
1 |C. Althoff Self-Taught Erogr ammet: The Definitive Guide Triangle Connection LLC 2016
to Programming Professionally
- -
2 |M. Keeling Demgn [tl: From Programmer to Software Pragmatic Bookshelf 2017
Architect
3[R C. Martin Agile Software Deyelopment, Principles, PNIE, Pearson 2013
Patterns, and Practices
4 ll\l/l.a(rjt.illlvlartm, Micah Agile Principles, Patterns, and Practices in C# |Prentice Hall 2006
5|R. C. Martin Clean Architecture: A Craft‘sman's Guide to Prentice Hall 2017
Software Structure and Design
6 |R. C. Martin Clean Code: .A Handbook of Agile Software Prentice Hall 2008
Craftsmanship
7 |R. C. Martin Clean Agile: Back to Basics Prentice Hall 2019
8 |[R. C. Martin Clean deer: A Code of Conduct for Prentice Hall 2011
Professional Programmers
9 | A. UBetnh CTpyKTypUpaHU NPUCTYI NPOrpaMUparmy gaTnH H3Yessamrso, Hosu 2005
10 |B.W. Kernighan, R. Pike |The Practice of Programming Addison-Wesley 1999
D. Sarka, W. Durkin, M. SQL Sgrver 2017 Develo.per.’s Guide: A 4 o
11 P professional guide to designing and developing |Packt Publishing, 2/e 2018
Radivojevi¢ . .o
enterprise database applications
Pro SQL Server 2019 Administration: A Guide
12 |Peter A. Carter for the Modern DBA. 2/e Apress 2019
13 |Tan Griffiths Programming C# 8.0: Build Cloud, Web, and | g 111 Media 2020
Desktop Applications
Modern Data Access with Entity Framework
14 |Holger Schwichtenberg  |Core: Database Programming Techniques for ~ |Apress 2018
NET, .NET Core, UWP, and Xamarin with C#
C# 8.0 and .NET Core 3.0 — Modern Cross-
Platform Development: Build applications with
15 |Mark J. Price C#, NET Core, Entity Framework Core, Packt Publishing 2019
ASP.NET Core, and ML.NET using Visual
Studio Code, 4/e
Beginning Database Programming Using
- . ASP.NET Core 3: With MVC, Razor Pages,
16 Bipin Joshi Web API, jQuery, Angular, SQL Server, and Apress 2019
NoSQL, Kindle Edition
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Teaching subject

Subjecst 01.US0002 Neural networks

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Dragovi¢ T. Ivana
Poledica M. Ana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of the course is to introduce students to basic theoretical concepts, different architectures and training methods, as well as to
equip them with the skills to analyze, model and simulate systems using artificial neural networks.

2. Educational outcomes (acquired knowledge):

Students are trained to:

understand the theoretical concepts underlying neural networks;

apply input preprocessing techniques;

model systems using neural networks and adjust their parameters;

implement neural networks in a selected programming language and apply them to solving real-world problems in various fields

3. Course content/structure:

Theoretical teaching

Basic concepts, mathematical basis. Neuron model and architecture of artificial neural networks (activation functions and weighting
coefficients). Perceptron, single-layer linear networks and multilayer networks. Learning process, supervised and unsupervised learning.
Backpropagation algorithm. Input collection and preprocessing, techniques for processing non-numeric and missing values. Network
performance optimization. Network testing and cross-validation. Recurrent neural networks. Associative learning (Hebb's rule and
Kohonen's rule). Competitive learning (Hamming network). Radial (RBF) neural networks. Application of neural networks to solve
regression, classification and clustering problems. Advantages and limitations, stability

Practical teaching
Solving practical problems from the above areas and program implementation in the appropriate software package or programming
language (MATLAB, Python). Project development/software solution over the selected set of problems

4. Teaching methods:

The course is designed as a combination of traditional and electronic learning. Lectures, laboratory exercises, on-site education, case
studies, consultations, mentoring.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity during class Yes 10.00 | Project assignment Yes 70.00
Homework Yes 20.00
Literature
NO.. Authors Title Publisher Year

ITerposuh, b., [Tonenuua,
A., parosuh, U.,

Pakuhesuh, A., Pauynapcka nnrenurenuuja [Ipaktukym y .

! Munomesuh, I1., MATLAB-y Beorpan: OH 2021
Bykuhesuh A., &
3ykanosuh, M.

2 Hagan, M., Demuth, H,, Neural Network Design (2nd ed.) Martin Hagan 2014

Beale, M., & De Jesus O.

3 |Haykin, S. Neural Networks (2nd ed.) New York: Prentice Hall 1994
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Teaching subject

Subjecst 01.US0003 Computational intelligence basics
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Poledica M. Ana

Dragovi¢ T. Ivana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of the course is to acquire basic academic knowledge about the fundamental concepts and methods of computational intelligence
(phase logic, neural networks and evolutionary computing) and their application in solving practical problems.

2. Educational outcomes (acquired knowledge):

Students are able to:

« explain the theoretical concepts of computational intelligence methods;

« analyze their advantages, disadvantages, and limitations in application;

« apply fuzzy logic, neural networks, and evolutionary computing methods to solve real-world problems;

« develop intelligent, hybrid, and adaptive systems in a supported programming language and Yes apply them in different domains.

3. Course content/structure:

Theoretical teaching

Overview and historical development of computational intelligence methods. Classical and fuzzy sets, normalization and fuzzification.
Operations on fuzzy sets, fuzzy arithmetic. Fuzzy inference systems, MamYesni and Sugeno systems. Fuzzy control systems. Basic
elements and functioning of artificial neural networks. Types of neural networks. Network architecture. Activation functions and weight
coefficients. Training rules and learning algorithms. Prediction (classification) and clustering by neural networks. Tuning network
parameters. Fundamentals of evolutionary computing. Differential evolution, genetic algorithms, swarm algorithms. Adaptive and hybrid
intelligent systems.

Practical teaching

Solving practical problems from the above areas and program implementation in an appropriate software package or programming
language (MATLAB, Python). Project development/software solution over a selected set of inputs.

4. Teaching methods:

The course is designed as a combination of traditional and electronic learning.
Lectures, laboratory exercises, online education, case studies, consultations, mentoring.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points

Activity during class Yes 10.00 | Project assignment Yes 70.00
Homework Yes 20.00
Literature
NO.. Authors Title Publisher Year

[letposuh, b., [Tlonequma,

A., parosuh, U.,

. Pauynapcka uarenurermnuja [IpakTuk

I1.,.Bykuhesuh A., &
3ykanosuh, M.

2 |Ross, T. Fuzzy Logic with Engineering Applications Chichester: Wiley 2017
(4th ed.)
3 |Engelbrecht, A. P. Computational Intelligence: an Introduction Chichester: Wiley 2007

4 |(Haykin, S. Neural Networks (2nd ed.) New York: Prentice-Hall 1994
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Teaching subject

Subjecst 01.810017 User interface technologies

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Vlaji¢ S. Sinisa
Antovi¢ D. llija

Savi¢ S. Dusan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Introduction to concepts, methods and techniques for designing and implementing user interfaces. Application of various software
technologies to the development of user interfaces.

2. Educational outcomes (acquired knowledge):

Training students to independently design and implement user interfaces using various software technologies and development
methodologies.

3. Course content/structure:

Theoretical teaching

User interface — basic concepts. Existing approaches in user interface development. Principles of user interface design. User
requirements — prototypes of user interface. Connection between the Yestaka model and user interface. User interface design patterns.
User interface templates. Analysis of user interface of different types of applications in different implementation technologies.

Practical teaching
Development of user interface for different types of applications in different implementation technologies. Tools for user interface
development. Application of existing approaches in user interface development. Practical work on a case study.

4. Teaching methods:

Lectures in the classroom using computers, the Internet, integrated software environments and tools. Exercises in computer laboratories,
in small groups. Part of the exercises is performed by the teacher and the students follow, and the other part is reserved for independent
work of the students, individually or in groups, under the supervision of the teacher.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Written exam Yes 20.00
Seminars Yes 40.00 | Oral exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 (thnelderman, B., Plaisant, Dizajniranje korisni¢kog interfejsa CET, Beograd 2005
The Essential Guide to User Interface Design:
2 | Galitz, W. O. An Introduction to GUI Design Principles and |Wiley 2007
Techniques, 3rd edition
3 |Smith, N. ﬁ;li(ilzriold 9, Kotlin i Android Studio 3.2 u jednoj Mikro knjiga, Beograd 2018
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Teaching subject

Subjecst 01.150023 User interface design

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Minovi¢ V. Miroslav
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of the program is to introduce students to theoretical and practical approaches to user interface design.

2. Educational outcomes (acquired knowledge):

Students use the acquired knowledge and skills required in independent or team work and are able to Yes apply the learned concepts to
recognize and understand user requirements when designing new interfaces for desktop and mobile computing platforms. Students gain
practical skills with which they can implement concrete user interfaces.

3. Course content/structure:

Theoretical teaching

P-01: Usability of interactive systems. P-02: Guidelines, principles and theories. P-03: Fundamentals of human-computer interaction. P-
04: Design process management. P-05: Development methodology. P-06: Evaluation of interface design. P-07: Software tools. P-08:
Direct manipulation and virtual environments. P-09: Menu selection, form filling and dialog boxes. P-10: Command and natural languages.
P-11: Interaction devices. Collaboration. P-12: Quality of services. P-13: Balance between functionality and appearance. P-14: Work
instructions, online help and learning manuals. P-15: Information search and visualization.

Practical teaching

W-01: Introduction to user interface design (available platforms and tools for user interface design). W-02: User interfaces on the Internet
(HTML/JavaScript/AJAX). W-03: User interfaces on the Internet (HTML5). W-04: User interfaces on the Internet (Java Applets and
JavaFX). W-05: User interfaces on mobile devices (ASP.NET and Silverlight). W-06: User interfaces in desktop applications (.NET
Framework). W-07: User interfaces in desktop applications (JAVA SE (SWING)). W-08: User interfaces in desktop applications (Flex). W-
09: User interfaces in mobile applications (natural interface principles). W-10: User interfaces in mobile applications (Android). W-11: User
interfaces in mobile applications (i0S). V-12: User interfaces in mobile applications (Android). V-13: Methods and techniques for checking
the usability of the user interface (cognitive walkthrough). V-14: Methods and techniques for checking the usability of the user interface
(focus group). V-15: Methods and techniques for checking the usability of the user interface (thinking aloud)

4. Teaching methods:

Lectures, exercises, consultations. Practical work is carried out according to the model of defining a project proposal, forming project
teams and then their development by students, through regular consultations with the mentor.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 20.00 | Written exam Yes 50.00
Project development Yes 30.00
Literature
NO.. Authors Title Publisher Year
Jenifer Tidwell, Charles . 3rd Edition, O'Reilly Media,
! Brewer, Aynne Valencia Designing Interfaces Inc., ISBN: 9781492051961 2020
The Essential Guide to User Interface Design: .
. . . . o Wiley, ISBN-10:
2 |Wilbert O. Galitz An Int.roductlon to GUI Design Principles and 9780470053423 2007
Techniques
3 (S:hnelderman, B., Plaisant, Dizajniranje korisnickog interfejsa CET, Beograd 2010
4 f;arée“é’ D., Stavljanin, |y 1 1mediji FON, Beograd 2013
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Literature
NO.. Authors Title Publisher Year
5 Jakob Nielsen, Morgan Usability Engineering SunSoft 1993
Kaufmann
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Teaching subject

Subjecst 01.000044 Simulation in business decision-making
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Markovi¢ M. Aleksandar
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

To introduce and explain the basic concepts, ideas and possibilities of applying computer simulation as a decision support process in the
analysis of dynamic behavior of business and organizational systems. Yes Yes review of methodologies and describe methods of
modeling and simulation of dynamic systems. Yes Yes review of simulation software and their practical use.

2. Educational outcomes (acquired knowledge):

By explaining the basic ideas of simulation modeling and applying them to appropriate examples, this program enables a transition to a
more detailed study of various simulation mechanisms, simulation languages, the application of statistical methods in the simulation
process, as well as connecting simulation modeling with modern methods and tools in the fields of management, organizational and
computer sciences.

3. Course content/structure:

Theoretical teaching

Modeling and models; model classifications. Computer simulation — basic concepts and applications. Model parameter estimation.
Validation and verification of simulation models. Behavior and dynamics of business systems. Fundamentals of continuous system
simulation (CSS). Languages and software for continuous system simulation. Application of CSS in business system modeling.
Fundamentals of discrete-stochastic system simulation (DSS). Languages and software for discrete system simulation. Application of DSS
in business system modeling. Probability and statistics in simulation modeling. Analysis of input signals of simulation models and sample
generation. Modern trends in computer simulation.

Practical teaching

Conceptual model of system dynamics — U-P connection diagrams. Systems without and with feedback; polarity of efficiency. Modeling
business systems using U-P relationship diagrams. Conceptual model of system dynamics — stock&flow diagrams. Modeling business
systems using stock&flow diagrams. Computer models in simulation of continuous systems. Vensim simulation package — basic ideas and
concepts. Examples of simulation of continuous systems. Basic concepts in discrete event simulation — examples. Modeling systems
using discrete event methodology. Simulation of business systems in GPSS language. Simulation of business systems in GPSS
language. Modern trends in computer simulation — examples.

4. Teaching methods:

Lectures with active student participation, presentations, exercises, case studies, problem solving, calculations, project work.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 10.00 | Oral exam Yes 50.00
Colloquiums Yes 40.00
Literature

NO.. Authors Title Publisher Year
Panenkosuh, b., .
1 |Cranojesuh, M., Pauynapcka cumysanuja $§(Hﬂﬁe§a%§2?h?ﬂﬂ 2005
Mapxkosuh, A. Y ’ pan
7l HacraBHK MaTepujainy y eIeKTPOHCKOM 2020
00JHKY.
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Teaching subject

Subjecst 01.000031 Technological entrepreneurship

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Marinkovi¢ P. Sanja

Petkovi¢ G. Jasna

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Developing academic and professional knowledge and skills that will equip future graduate engineers for technological entrepreneurship
activities, which is a process in which an entrepreneur recognizes business opportunities that initiate the emergence and development of
new technologies or are related to technological innovations as opportunities for a specific technological venture.

2. Educational outcomes (acquired knowledge):

The student possesses the academic and professional knowledge and skills necessary to identify technological opportunities, develop
ideas, knowledge and new technologies and translate them into new products and services on the market. The student is able to use
methods, techniques and models in the analysis of the external and internal environment. Critically analyze alternatives and make
decisions related to opportunities, innovations and organization. The student is able to work independently and in a team on the
development of an entrepreneurial idea, analyze the business dimensions of technology, define a business model and a

3. Course content/structure:

Theoretical teaching

Technological entrepreneurship; Entrepreneurial ecosystem; Three pillars of technological entrepreneurship: Opportunities, Innovation
and Organization; Technological foresight; Analysis of business dimensions of technology; Technological strategy; SME development;
Development of technological ventures; Creation and development of business models; Commercialization of technology; Creativity in
technological entrepreneurship; Cooperation in entrepreneurial ventures; Globalization of entrepreneurial activities.

Practical teaching

The practical lessons follow the content and structure of Lectures and include: Case studies; Analysis of successful and unsuccessful
entrepreneurial ventures; Models of entrepreneurial venture development from opportunity recognition to business success of the
organization; Creative methods in technological entrepreneurship; Agile methods of managing the development of technological ventures;
Methods and techniques for supporting technological entrepreneurship.

4. Teaching methods:

Presentation of materials in the form of Lectures, workshops and group work, analysis of practice cases, active involvement of students in
research in practice, Seminar papers and deepening of theoretical knowledge with literature research.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 30.00 | Written exam Yes 30.00
Colloquiums Yes 40.00
Literature
NO.. Authors Title Publisher Year

JleBu-Jakmmh, M.,
Mapunkosuh, C.,
ITetkoBuh, J., Pakuhepuh,
J., & JoBanosuh, M.

—_

TeXHOIOUIKO MPEey3ETHUILITBO Beorpan: ®OH 2018

2 Byers, T.H., Dorf, R.C., & | Technology Ventures: From Idea to Enterprise, |International Ed. McGraww

. 201

Nelson., A.J. 5rd Ed. Hill 8
3 |Oakey, R. High-Technology Entrepreneurship Routledge 2012
4 |Allan, K. Entrepreneurship for Scientists and Engineers |Prentice Hall 2010
5| Trott, P. Innovation Management and New Product Pearson 2017

Development, 6th Edition

6 Duening, T. N., Hisrich, |Technology Entrepreneurship: Taking

. .. L T Al ic P . 2015
R. A., & Lechter, M. A. Innovation to the Marketplace, 2nd edition. ondon: Academic Press
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Teaching subject

Subjecst 01.000060 Introduction to mathematical programming

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Mihi¢ P. Olivera
Nikoli¢ T. Neboj$a

Dzamié Z. Dusan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. dess‘:;jr\eeﬁ?;n Subject name Ii:f::;::o. Must pass.
1, Z00002 | Mathematics 1 Yes Yes
Conditions:

1. Educational goal:

Presentation and explanation of the most important mathematical programming methods and software packages intended for solving
various optimization problems.

2. Educational outcomes (acquired knowledge):

Students will use and apply various mathematical programming methods to independently solve optimization problems.

3. Course content/structure:

Theoretical teaching

1. Introductory concepts.

2. Modeling real problems.

. Linear programming.

. Nonlinear programming methods.

. Quadratic programming.

. Fractional programming.

. Goal programming.

. Convex programming.

. Convex programming methods.

10. Nonconvex programming.

11. Unconditional optimization.

12. Discrete optimization.

13. Integer programming methods.

14. Software packages for mathematical programming problems.

15. Solving real problems and calculating seminar problems.

Practical teaching: Exercises, Other forms of teaching, Study research work.
Application of software packages for solving selected mathematical programming problems.

©CoO~NO O~ W

4. Teaching methods:

Mentoring or the classic way.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 15.00 | Written exam Yes 25.00
Seminars Yes 35.00 | Oral exam Yes 25.00
Literature
NO.. Authors Title Publisher Year
1|C. 3nober, J. [Terpuh Henuneapno nporpamupame Hayuna kmwura, beorpan 1989
P B. Byjunh, M. Ammnh, H. |Martemartuuko nporpamupame, CaBpeMeHa MaTeMATHYKH HHCTHTYT 1980
Munuynh payyHCKa TEXHHUKA U HbeHa npuMeHa, Kibura 7
3 S.A. MirHassani, F. Methods and Models in Mathematical Springer 2019

Hooshmand Programming
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Literature

NO.. Authors Title Publisher Year
4 |Nash S., Sofer A. Linear and Nonlinear Programming }\ﬁgGraW_Hlll Companies, 1996
5|V. M. Tikhomirov Stories about Maxima and Minima g‘gggxan Mathematical 1990
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Teaching subject

Subjecst 01.000006 Entrepreneurship

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject
MIO - Management and Organization, Compulsory subject

UNO subjects

Teachers: Cudanov J. Mladen
Krivokapi¢ M. Jovan

Komazec N. Stefan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of the course is to provide students with advanced academic knowledge in the field of entrepreneurship and starting their own
business, to present them with a desirable profile of knowledge, skills and abilities of entrepreneurs and to adopt most of these
knowledge, skills and abilities. To study the legal regulations related to starting one's own business. To transfer knowledge and skills in
creating business plans for new and developing existing businesses.

2. Educational outcomes (acquired knowledge):

Acquisition of advanced academic knowledge, skills and abilities necessary for starting and developing an entrepreneurial venture, writing
business plans, as well as knowledge of all influential factors on an entrepreneurial venture. Development of students' abilities Yes
evaluate, interpret and combine business alternatives in the development of a business plan.

3. Course content/structure:

Theoretical teaching

Characteristics of an entrepreneur. Necessary knowledge and skills of an entrepreneur. Development of one's own business.
Development of a strategic plan. Legal regulations for starting one's own business. Basic forms of taxation for entrepreneurs and
companies. Support for the development of entrepreneurship by the state. Labor law, employment, labor law, collective agreements,
rulebooks. Technological aspects of a business venture. Market aspects of a business venture. External communication with clients.
Managing one's own business. Financing a business venture. Crediting possibilities. Managing the value of a company - criteria for the
success of a company.

Practical teaching: Exercises, Other forms of teaching, Study research work

Methodology of developing a business plan - definition of roles, characteristics and users. Stages of developing a business plan. Analysis
of the technical and technological component of the business. Analysis of the business location. Investment plan. Fixed assets and
working capital. Working capital cycle. Inventory management. Cost plan. Capacity utilization plan. Loan repayment plan. Investment
profitability analysis. Preparation of synthetic financial statements. Assessment of the financial profitability of the enterprise. Risk
assessment - assessment of the weaknesses of the business enterprise, new technologies, contingent planning, SWOT analysis.
Software support for the development of a business plan.

4. Teaching methods:

Monologue method, demonstrative method, learning through collaborative work on solving practical problems, independent research by
students and problem solving based on the obtained points.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Practical teaching Yes 10.00 | Oral exam Yes 40.00
Seminar paper Yes 50.00
Literature
NO.. Authors Title Publisher Year
1 IMaynosuh bnaroje, TIOCOBHH [LTAH - BOTHY 32 H3PAY Exonomcku dakynrer, 2013
3unoBcku uMuTpaku Beorpan

Mur o npeny3eTHHIITBY: 3amTo BehrHa Manux
2 |epbep, M. NpUBaTHUX (UPMH HE ycreBa W mita yuunuty y |beorpan: YapobHa kmura 2010
BE3U Ca TUM
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Teaching subject

Subjecst 01.1T0007 IT project development methodology

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers: Simi¢ B. Dejan
Bogicéevi¢ Sretenovi¢ S. Marija

Jovanovi¢ D. Bojan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of the program is to enable students to independently research the theoretical aspects of the chosen topic and to practically
apply the acquired knowledge.

2. Educational outcomes (acquired knowledge):

Students will be able to analyze, design, implement and maintain projects in the field of information and communication technologies. In
addition, it is expected that the student will be able to Yes apply the methodology and skills in the field of information and communication
technologies, as well as be able to create technical and technological documentation and easily acquire knowledge about any other
thematic area in the field of information and communication technologies.

3. Course content/structure:

Practical teaching: Mentoring students in the preparation of project papers.
Acceptance of project topics, Consultations in the preparation of the project, Analysis of the achieved results, Consultations in the
preparation of the project, Final analysis of the achieved results

4. Teaching methods:

Lectures, exercises, Practical work, consultations, study research work, case studies
Practical work is carried out according to the model of defining a project proposal, forming project teams and then their development by
students, through regular consultations with a mentor.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 70.00 | Project defense Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 [Fowler, M UML dlstllleq: A brief guide to the standard Boston: Addison-Wesley 2004
object modeling language
2 Seidl, M., Scholz, M., UML @Classroom: An Introduction to Object- |Springer Publishing 2015
Huemer, C., & Kappel, G. |Oriented Modeling Company, Incorporated
3 |Rubin, K. S. Essential S.crum: A practical guide to the most Uppf:r Saddle River, Nj: 2017
popular agile proces Addison-Wesley
USA: Addison-Wesley
4 Kleppe, A. G., Warmer, J., [ MDA Explained: The Model Driven Longman Publishing Co., 2003
& Bast, W. Architecture: Practice and Promise Inc.
5 Avison, D., & Fitzgerald, |Information systems development: London: McGraw-Hill 2006
G. Methodologies, techniques @ tools Companies
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Teaching subject

Subjecst 01.100072 Consumer behavior
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Stavljanin B. Velimir

Janic¢i¢ R. Radmila

Josuh P. Mapwuja, BaHpeaHu npocdecop

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. dess‘:;jr\eeﬁ?;n Subject name Ii:f::;::o. Must pass.
1, D00003 | Marketing Yes Yes
Conditions:

1. Educational goal:

Introducing students to the skills needed to master human behavior as consumers and the implications of behavior for marketing
strategies. Introducing students to ways to critically evaluate strategies, diagnose a problem, and make the right decision.

2. Educational outcomes (acquired knowledge):

Advanced academic and practical knowledge in the fields of perception, learning, attitudes, personal concept and personality, lifestyle,
motives and consumer decision-making, which are necessary for a critical understanding of consumer behavior. Independent
management of complex projects in the field of consumer behavior research. Application of the results of consumer behavior analysis to
solve complex problems when creating marketing strategies. Analyzing and evaluating marketing decisions in an effective and efficient
manner.

3. Course content/structure:

Theoretical teaching

Understanding consumer behavior. Influences on consumer behavior. Consumer behavior as a scientific discipline. Approaches to
researching consumer behavior. Consumer motivation. Determinants of motivation. Consumer values. The process of consumer
perception. Senses. Exposure. Attention. Understanding. Learning and memory. Consumer attitudes. High and low effort attitudes.
Changes in consumer attitudes. Consumer personality. Self-concept. Gender role. Lifestyle. Consumer decision-making process. Need
recognition. Information gathering. Purchase decision. Purchase. Post-purchase behavior. Consumer satisfaction. Decision-making at
different levels of engagement. Social influences on consumers. Reference groups. Types of reference groups. Opinion leaders. Age,
income, social class and their influence on consumer behavior. Ethnic, racial and religious groups. The influence of culture on the
consumer. Global consumer culture.

Practical teaching

Solving and analyzing case studies. Creative workshops and presenting results. Implementing the concept of consumer orientation.
Implications of consumer behavior on segmentation, target market selection and positioning. Analysis of consumer decision-making in
different conditions of involvement. Consumer behavior in the digital environment. Consumer research. Objectives and subject of
consumer research. Consumer research instrument. Consumer research plan. Information collection. Preparation of the report and
analysis of the results. Preparation of a consumer research report. Preparation of a seminar paper.

4. Teaching methods:

Lectures, interactive discussion, case study, participation in creative workshops and presentation of results, project development,
consultations during project development.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity during class Yes 10.00 | Oral exam (TecT) Yes 40.00
Project/Seminar paper Yes 50.00
Literature
NO.. Authors Title Publisher Year
1 |Marici¢ B. Ponasanje potrosaca CID, Ekonomski fakultet 2011

2 Hoyer W., MaclInnis D.,

Pieters R. Consumer Behavior, 7th ed Cengage Learning, Boston | 2018
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Literature
NO.. Authors Title Publisher Year
3 |Barden P. Decoded: The Science Behind Why We Buy John Wiley et Sons, Ltd 2013
4 |Lindstrom M. Buy Ology: Truth and Lies about why We Buy |Random House, Inc 2010
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Teaching subject

Subjecst

01.100081

Number of ECTS: 5

Discrete mathematics and applications

Program(s) in which it is performed

IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers:

Nikoli¢ T. NebojSa

Dzamié Z. Dusan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleai?;n Subject name Iishf::;c?:o. Must pass.
1, Z00002 | Mathematics 1 Yes Yes
Conditions:

1. Educational goal:

Presenting and explaining the content of discrete mathematics (such as recursion, graph theory, combinatorial optimization, etc.) and their
applications in computer science and other sciences.

2. Educational outcomes (acquired knowledge):

Students will use and apply discrete mathematical methods and will be able to independently solve appropriate problems in the field of
computer science.

3. Course content/structure:

Theoretical teaching:

O©CONOGOPAWN -

. Introductory concepts: sets, functions, matrices, sequences and sums.
. Differential equations. Integer functions.

. Mathematical induction. Recursion.

. Counting techniques. Generatrix functions.

. Number theory. Special numbers.
. Latin squares. Matroids.

. Code theory. Block diagrams.

. Discrete optimization.

. Graphs, networks and flows.

10. Complex networks and optimization on networks.
11. Information structures.
12. Hashing. Cryptography.
13. Pseudo-random number generators.

14. LambYes calculus and functional programming.
15. Exam preparation.
Practical teaching:
Creating, implementing and applying methods from the area being studied in the course.

4. Teaching methods:

The classic way using a whiteboard and computer presentations.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Written exam Yes 20.00
Colloquiums Yes 20.00 | Oral exam Yes 40.00
Practical teaching Yes 5.00
Seminars Yes 10.00
Literature
NO.. Authors Title Publisher Year
117 A Anderson DiscreFe. Mathematics (with combinatorics), Prentice Hall 2003
2nd edition
2 |K H. Rosen Dlscretg Mathematlcs and Its Applications, McGraw-Hill 2007
sixth edition
3 %ﬂiiigll‘;;g’ ]]i;nmh JluckpeTHe MaTeMaTU4Ke CTPYKType OOH 2019




Yestym: 08.11.2025 Ctpana 165



Literature
NO.. Authors Title Publisher Year
4 | . LsetkoBuh, C. Cumuh |/IuckpeTHa MaTeMaTHKa JIu6pa, beorpazg 2000
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Teaching subject

Subjecst 01.150014 Functional languages

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Turajli¢ S. Nina

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Within this course, students acquire the necessary theoretical and practical knowledge about the fundamental concepts of functional
programming languages.

2. Educational outcomes (acquired knowledge):

The acquired knowledge about the concepts and characteristics of functional programming languages enables students to apply them in
the development of modern software applications.

3. Course content/structure:

Theoretical teaching

Introduction to functional programming languages. LambYes calculus as a theoretical framework for defining functions and their
evaluation. Characteristics of purely functional languages. Functional forms (higher-order functions). Anonymous functions. Evaluation
approaches. Collections of elements and operators for manipulating collections of elements. Extension of object-oriented languages with
concepts of the functional paradigm. Monads.

Practical teaching

Exercises follow Lectures. In the exercises, students gain practical knowledge about the concepts and characteristics of functional
languages through designing and writing programs in the chosen language or set of languages.

4. Teaching methods:

Lectures accompanied by electronic presentations. In exercises, students gain practical knowledge about the concepts and characteristics
of functional languages through designing and writing programs in the chosen language or set of languages.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 70.00 | Exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 |Sebesta R.W. Co_ns:epts of Programming Languages, 12th Pearson 2019
Edition
2 Abelson, H., Sussman, G. |Structure and 1nterpre‘tgt1on of computer MIT Press 1996
J.. & Sussman, J. programs. Second Edition.
Homyncka Literature he ce cBake roaute
3|- oJpehuBaTu y 3aBUCHOCTH O] je3UKa KOjU -
Yesre roagune 0yay uzabpaHu.
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Teaching subject

Subjecst 01.1S0021 Implementation of analytics application

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Petrovi¢ V. Marko
Vukiéevié Z. Milan

Lukovi¢ S. Ivan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Gaining practical knowledge regarding the implementation of a specific application or analytics system in a modern software environment.

2. Educational outcomes (acquired knowledge):

Students will be able to analyze reporting requirements, propose architectures and data source models, use query languages to access
data, apply extraction and transformation, create data warehouses, use algorithms for analysis and prediction, and use reporting and data
visualization tools.

3. Course content/structure:

Elements of a generic software architecture to be implemented. Overview of current software environments for developing software
systems to support analytics.

Acceptance of project topics. Domain analysis. Analysis of report requirements. Analysis of the architecture and model of the data
sources. Data extraction and transformation. Creation and configuration of the data warehouse. Application of algorithms for analysis and
prediction. Application of tools for reporting and visualization of data. Joint project review.

4. Teaching methods:

Students will use modern development environments to implement a project that covers the scope of previously attended courses. In the
first 3 weeks, classes will be held where the elements of the generic software architecture to be implemented will be explained, as well as
an overview of current software development environments. In the next 10 weeks, students work independently on the implementation of
applications with revision by the teacher at defined project checkpoints.

Students are divided into groups and work together on a selected and approved topic. Each group has its own mentor who, every week, in
the terms provided for this course, controls and helps in the specification and implementation of an application of the group's specific
domain

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 70.00 | Project defense Yes 30.00
Literature
NO.. Authors Title Publisher Year
Jlazapeuh b.,
1 [Mapjanosuh 3., Aununhi  |base noYesraka OOH 2018
H., babaporuh C.
P CyknoBuh, M., ITocnoBua nnTenurennyja u Cucremu 3a ®OH 2010
Hemubammh, B. TOJIPIIKY OJTYYNBAEY
. The Data Warehouse Toolkit: The Complete .
K 11 R., Ross M. . . . . . .. hn Wil 201
3 |Kimba ) 0SS Guide to Dimensional Modeling. Third Edition. John Wiley & Sons 3
4 HeTpOBHh M., HaCTaBHI/I MaTepI/IjaJII/I. u B§>K6e ca cajra ®OH 2020
Bienagunosuh C. is.fon.bg.ac.rs u odlucivanje.fon.bg.ac.rs.
5 | Byxuhesih M. HacraBuu marepujanu u BexOe ca cajta ®OH 2020

odlucivanje.fon.bg.ac.rs
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Teaching subject

Subjecst 01.150016 Program compilers
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Turajli¢ S. Nina
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Within this course, students acquire the necessary theoretical and practical knowledge about programming interpreters and the tools
developed for their implementation.

2. Educational outcomes (acquired knowledge):

The acquired knowledge about the concepts and characteristics of modern compilers enables students to explain and analyze the
implementation methods of programming languages, which directly influences the choice of appropriate languages and their application in
the design of modern software applications. In addition, the acquired knowledge about developed tools based on parser generators can
be applied by students in the development and implementation of domain-specific languages.

3. Course content/structure:

Theoretical teaching

Introduction to compilers. Lexical analysis: regular expressions and finite state machines. Syntactic analysis. Types of parsers: bottom-up
and top-down parsing. Semantic analysis. Execution environment. Inter-coYes generation. CoYes generation. CoYes optimization.
Interpreters and Hybrid implementation systems. Overview of scanner and parser generation tools. Using parser generator-based tools for
developing and implementing a selected domain-specific language.

Practical teaching

Exercises follow Lectures. In the exercises, students gain practical knowledge about the concepts and characteristics of compilers and the
tools developed for their implementation.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. In the exercises, students gain practical knowledge about the concepts
and characteristics of programming interpreters and the tools developed for their implementation.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 70.00 | Exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
Aho A.V.,Lam M.S., Compilers: Principles, Techniques, and Tools, .
! Sethi R., Ullman J.D. Second edition Addison-Wesley 2006

Introduction to Compiler Design, Second Springer International

2 (Mogensen T. edition Publishing

2017
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Teaching subject

Subjecst 01.100067 Standardization and standards in information technologies

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Filipovi¢ V. Jovan

Mijatovi¢ S. Ivana

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Acquiring advanced academic knowledge in standardization in the field of information systems and technologies at the level of
understanding the importance and impact of IT standardization; the purpose and complex relationships of IT standardization organizations
and training graduates to apply relevant IT standards in practice.

2. Educational outcomes (acquired knowledge):

An active learner understands the importance, purpose and benefits of IT standardization, as well as the complex relationships between
standardization organizations in the IT sector, both formal and industry associations and consortia. The student is familiar with relevant
standards in the IT sector and is able to participate in their implementation and integration.

3. Course content/structure:

Theoretical teaching

P1. The concept of standardization and stanYespYes in the IT sector. Development and importance of IT standardization in the global
market. P2. Classification of IT standardYespYes and IT standardYes. The concept and specifics of certification in the IT sector. Formal IT
standardYes. P3. Consortia based IT standardYes. Sectoral IT standardYes. P4 and P5 Organizations for standardYes in the field of IT,
activity, importance and mutual cooperation (ITU, ISO, IEC, CEN, CENELEC, ETSI, TIA, W3C, IEEE, OASIS, OMG, IETF, OSlI, etc.). P6.
The connection between IT standardYespYes and the global market. Mechanisms that enable the success of IT standardYespYes in the
market. Competition between IT standardYespYes. P7. Dynamics and quality of standardYespYes in the IT sector. The concept of open
standardYespYes. Specific principles of IT standardization. The paradox of the RAND/FRAND principle in IT standardization. Q8.
Problems solved by standardization in IT. The problem of interoperability and compatibility. The problem of modularity. The problem of IT
service management. Q9. and Q10. Standards related to IT service management. ITIL concept of IT service management. The
relationship of the ITIL concept with the requirements of the ISO 9001 quality management system standard. Q11 and Q12. Analysis of
the ISO/IEC 20000 series standard. Integration of IT service management systems and quality management systems. Certification of an
IT service management system according to ISO/IEC 20000-1 standard. The relationship between ITIL and ISO/IEC 20000-1 standard.
Q13. and Q14. Analysis of standards in the field of IT ISO/IEC/IEEE 12207, ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 90003.

Practical teaching

V1. Basic concepts in the field of standardization V2. Case study: Development of IT standardization. V3. Creative workshop:
Classification of standards and standardization. V4. Case study: IT standards and the market. V5. Creative workshop: The process of
development, coordination of solutions and adoption of standards V6. Case study: Obsolescence of IT standards. V7. Case study:
Consortia based standardization. V7. Case studies in the field of sectoral standardization. V8. Stages in standardization development. V9.
Model of IT standardization development in formal standardization organizations V10. Ad hoc de facto IT development model Yes Yes
B11. and B12 ISO/IEC 20000 B13 and B14. ITIL concept and ISO/IEC 20000

4. Teaching methods:

Lectures and exercises use active learning methods based on real-world problems and case studies that have been specially developed
for this subject and are internationally recognized. Lectures and exercises are conducted with active student participation through class
discussions, interactive workshops, work on case study solutions in teams, and independent research.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity during class Yes 10.00 | Oral exam Yes 40.00
Colloquiums Yes 20.00
Completed project and presented Yes 30.00
solutions
Literature
NO.. Authors Title Publisher Year
1 [Mujarosuh . CranYespauzauuja 1 Faf:ulty of organizational 2019
sciences
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Literature
NO.. Authors Title Publisher Year
Abdelkafi, N. Bolla, R.,
Lanting, C.J.M., Understanding ICT Standardization: Principles
2 Rodriguez-Ascaso, A., and Practice ETSI 2018
Thuns M., Wetterwald M
ISO/IEC/IEEE 12207:2017 Systems and
3|- software engineering -- Software life cycle ISO 2017
processes
ISO/IEC/IEEE 15288:2015 Systems and
4|- software engineering -- System life cycle ISO 2015
processes
ISO/IEC/IEEE 90003:2018 Software
5|- engineering -- Guidelines for the application of [ISO 2018
ISO 9001:2015 to computer software
SRPS ISO/IEC 27001:2014 Information
technology - Security techniques - Information
6 |- security management systems - Requirements 2015
(ISO/IEC 27001:2013 including Cor 1:2014
and Cor 2:2015)
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Teaching subject

Subjecst 01.100028 Intellectual property

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Stosi¢ A. Biljana
Milutinovi¢ M. Radul

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Defining and describing the field of intellectual property: identifying, analyzing and using intellectual property rights and defining a strategy
for achieving competitiveness and business success.

2. Educational outcomes (acquired knowledge):

Application of knowledge and competence in the domain of identifying elements of intellectual capital as a strategic resource, defining
intellectual property strategy and managing intellectual property with the aim of increasing competitiveness and overall business success

3. Course content/structure:

Theoretical teaching

Intellectual capital: intangible value and strategic resource of the enterprise. The concept and forms of intellectual property. Development
of intellectual property rights. Intellectual property in the project of development of a new product/service and process: a factor of
protection against imitation and increase in benefits. Intellectual property strategy. Invention law - patents, technical innovations, know-
how, industrial design, trademarks and service marks, designations of origin, protection against unfair competition. Patents as the “Fifth P”
in the innovation and business strategy of the enterprise. The number of applied for and registered patents as an indicator of innovation,
technological progress and development. Monitoring of patent applications as a method of supporting innovation and development
management; the impact of patent protection on the value of inventions, innovations and competitiveness - advantages and
disadvantages. Trademarks - brands and their impact on competitiveness, innovation and development. Copyright. Problems and
opportunities of legal protection in the field of information and communication technologies. The role of intellectual property in the EU and
harmonisation.

Practical teaching

Intellectual property rights - examples. Patents and the appropriability of innovations. Examples of patents. Examples of technical
innovations and know-how. Trademarks and competitiveness. The relationship between trademark and brand (legal and management
aspects). Examples of trademarks. Examples of trademarks. Examples of distinctive signs. Examples of designations of origin. Industrial
design - examples. Examples from the field of e-business. Case studies - the impact of the application of certain intellectual property rights

4. Teaching methods:

Lectures based on prepared Power Point presentations of the content, presentation and analysis of selected case studies, independent
student research and problem solving based on the points received, discussions regarding seminar papers.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Oral exam Yes 30.00
Colloquiums Yes 30.00
Practical teaching Yes 10.00
Seminars Yes 20.00
Literature
NO.. Authors Title Publisher Year
1 |Crommuh, B. Mel-.IaI,IMCHT WHOBAIIMja - HHOBAIUOHH FON, Belgrade 2013
MPOJEKTH, MOJIEIHN U METOIN
2 | Lallement, R. Intellectua! Property and Inr_lovation Protection: John Wiley & Sons 2017
New Practices and New Policy Issues
Matos, F., Vairinhos, V., . .
3 |Selig, P. M., & Edvinsson, Intellc?ctugl_Cap1tal Management as a Driver of Springer 2019
L Sustainability
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Literature
NO.. Authors Title Publisher Year
4 |Parr, R. L. Intelllect.ual property: valuation, exploitation, John Wiley & Sons 2018
and infringement damages
5 |Becaposuh, B. I/IHT.CHCKTyaHHa CBOjHHA: HHAYCTPHjCKa [IpaBHU pakynTeT 2011
CBOJMHA U ayTOPCKO IIPaBO Vuusepsurera y beorpany
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Teaching subject

Subjecst 01.100054 Reliability and risk analysis

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Makajié-Nikoli¢ D. Dragana

Andri¢ Gusavac S. Bisera

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleai?;n Subject name Iishf::;c?:o. Must pass.
1, Z00010 | Probability theory Yes Yes
Conditions:

1. Educational goal:

The goal of this course is to train students in determining reliability, risk assessment, and management in complex systems using modern
software tools.

2. Educational outcomes (acquired knowledge):

After passing the exam, students will be able to:

. understand the role of reliability and risk in managing the performance of real systems,

. model complex systems from a reliability perspective and apply reliability analysis methods,
. develop a comprehensive risk management plan,

. identify risks and perform their assessment,

. use reliability analysis and risk assessment software,

. analyze the results and develop plans to avoid and/or mitigate risks.

OB WN -

3. Course content/structure:

Theoretical teaching: Introduction to reliability and reliability theory - basic concepts. Exponential and Weibull distributions in determining
reliability. Reliability of complex systems - block diagrams in reliability analysis. Maintainability, repair time, downtime; system availability
and effectiveness. Modeling of repairable systems: Markov models. Human reliability. Risk - basic concepts, approaches to risk
management, risk measurement, attitude to risk. Risk identification (HAZOP). Risk ranking (Risk matrix, FMEA). Risk cause analysis
(Root cause analysis, Fault tree analysis). Risk consequence analysis (Event tree analysis). Risk reduction or mitigation measures. Risk
assessment standards (ISO 31000 series).

Practical teaching (auditorium and laboratory exercises):

Analysis of component failure patterns and determination of component reliability. Application of exponential distribution properties in
determining component reliability. Determination of complex system reliability using reliability block diagrams. Application of Boolean
algebra in determining the reliability of complex components. Application of Markov models in determining system availability.
Determination of component and system reliability using Windchill software. Analysis of business processes and the role of risk
assessment in their improvement. Risk identification using the HAZOP method. Risk evaluation using the Risk Matrix. Risk evaluation
using the FMEA method. Risk cause assessment using the Root Cause Analysis and Fault Tree Analysis methods. Assessment of
consequences, scenarios and outcomes of risks using the Event Tree Analysis method. Risk assessment using Windchill software.

4. Teaching methods:

Classical method (ex cathedra) using a blackboard, computer, projector, solving short case studies and one hour of practical exercises
per week in the computer room.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Oral exam Yes 30.00
Colloquiums Yes 20.00
Project assignment Yes 40.00
Literature
NO.. Authors Title Publisher Year
1 |C. KpueBunan u ap OnepanyoHa UCTpaXKUBamba 2 FON, Belgrade 2013
2|P.D. T. O’Connor Practical reliability engineering Wiley 2011
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Literature
NO.. Authors Title Publisher Year
3|C. A. Ericson II Hazard analysis techniques for system safety Wiley 2015
Fundamentals of risk management: .
. . . . . K Page Publishers,
4 |P.Hopkin understanding, evaluating and implementing osan rage ublishers 2017
L Philadelphia
effective risk management
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Teaching subject

Subjecst 01.EP0016 Introduction to e-business management

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Bara¢ M. Dusan

Markovi¢ M. Aleksandar

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Identify and analyze the basic concepts of e-business management and the characteristics of business systems that operate via the
Internet. Define the basic processes of e-business, as well as micro and macro factors of the organization's environment, which have a
key impact on the success of business via the Internet. Define and explain the decisions necessary for organizations that are directing
their operations towards e-business and consider the activities in which such decisions are made.

2. Educational outcomes (acquired knowledge):

Students will acquire the basic concepts of e-business management. They will also acquire the basic skills necessary for managing
organizations in the field of e-business. They will be able to Yes answer the questions that are considered in organizations that operate
via the Internet: What is the relationship between traditional and e-business? What are the basic characteristics of organizations in the
field of e-business? What approach to choosing an e-strategy should be adopted? How much should be invested in e-business? Which
processes should Yes be prioritized for our organization in terms of e-business? Should we Yes adopt new business and revenue
models? What changes should be made in the organization Yes to start with e-business?

3. Course content/structure:

Theoretical teaching

Changes in management caused by the use of the Internet. The impact of the Internet on the phases of the management process and
levels of management. Introduction to e-business and e-commerce. Fundamentals of e-commerce. E-business infrastructure and e-
business infrastructure management. The electronic business environment: micro- and macro-environment and key environmental factors.
E-business strategy. Intranet and extranet and their use in business functions.

Practical teaching

Discussions with students and consideration of specific examples, case studies and analyses according to the content of the subject
provided by theoretical teaching.

4. Teaching methods:

Lectures, discussions, case studies, exercises, analyses of concrete examples from practice.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Oral exam Yes 50.00
Colloquiums Yes 30.00
Seminar paper Yes 15.00
Literature
NO.. Authors Title Publisher Year
Digital Business and E-commerce . -
1 |Chaffey, D. Magnagement: Strategy, Implementation and Pearson Education Limited 2015

Practice Harlow, UK

2 |Mapxkosuh, A. MeHalyMeHT e-1ocIoBamba 2020
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Teaching subject

Subjecst 01.100011 Business applications in a spreadsheet environment

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Pordevi¢ Milutnovi¢ S. Lena
Anti¢ R. Slobodan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

By studying the program content of this course, advanced academic and professional knowledge of the spreadsheet environment and
spreadsheet applications is acquired. Within the framework of this course, students will learn to use the Visual Basic for Applications
(VBA) programming language in order to automate the processes of working with spreadsheets in MS Excel, as well as independently
develop business applications. They will also apply the basic concepts of commodity, financial and operating accounting in a company, in
the context of creating spreadsheet business applications.

2. Educational outcomes (acquired knowledge):

The application of the acquired knowledge is reflected in the students' abilities to monitor material and Nonematerial flows in the
enterprise, i.e. to monitor information on fixed assets, financial, commodity and material and plant accounting, as well as to monitor
information on customers and suppliers, and information for calculating salaries, taxes and contributions to salaries. Also, the acquired
knowledge of the spreadsheet environment enables advanced research and analysis of invoices, the creation of various calculations and
reports, as well as the automation of work by creating macros (program codes) in VBA.

3. Course content/structure:

Theoretical teaching

Introduction to spreadsheet business applications; designing spreadsheet databases and applications; organizing work with lists; MS
Excel functions for working with lists; double-entry bookkeeping system; information on fixed assets; information on materials and goods;
information on spare parts, tools, packaging and small inventory; information on production; information on customers and suppliers;
calculation of wages, taxes and contributions to employee wages; information on employees; elements of quality of business applications;
spreadsheet engineering.

Practical teaching

Sorting and filtering techniques; pivot tables and subtotals; formulas for linking lists; basics of VBA programming; creating a general
ledger, journal and posting order; creating a table for calculating depreciation and revaluation of fixed assets; creating a subsidiary ledger
of materials and material posting orders; creating a calculation of the cost of production, purchase price and estimated price of goods;
creating tables of expected cash inflows and outflows; creating tables for calculating salaries, taxes and contributions on salaries; creating
a salary card; creating an application for creating a closing sheet; functions for working with databases (Dfunctions), menus, toolbars,
"hot" keys for activating macros; connecting modules to the application.

4. Teaching methods:

Lectures and exercises are performed using Power Point presentations, through the presentation of various practical scenarios, which
involve student work on computers. Students independently follow the lectures on computers during exercises. Exercises are performed in
computer rooms. Student study work is related to the development of a project work - a spreadsheet application for accounting, according
to defined requirements.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity during class Yes 10.00 | Tests Yes 25.00
Project development and presentation Yes 10.00 | Oral exam Yes 30.00
Practical teaching Yes 25.00
Literature
NO.. Authors Title Publisher Year
1 %z;%iz’ﬂlg’ﬁ uruh, C., Wudopmarmonu cuctemu npenyseha y Excel-y gfgarfgizﬁii?lﬂstzigices 2014

P Koctuh, K., ArTih, C., Wudopmanmonu cucremu npeayseha y Excel- |Beorpaa: Faculty of

L . 2015
‘Hophesuh, JI. y-30MpKa nmpumepa organizational sciences
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Teaching subject

Subjecst 01.100015 Data analysis

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Radoji¢i¢ A. Zoran

Pokovi¢ M. Aleksandar

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Learning techniques for analyzing lists. Understanding the interrelationship of statistical analysis methods and methods and techniques for
discovering new information from lists.

2. Educational outcomes (acquired knowledge):

Training in data analysis, data structure analysis and data-based model building. Training in drawing conclusions based on graphical
analysis and data visualization. Application and use of the statistical packages R and Python.

3. Course content/structure:

Theoretical teaching P01: Classification of multivariate statistical analysis methods. Types of items and measurement scales. P02:
Graphical analysis and visualization of items. P03: Multidimensional analysis of items. P04: Visualization of complex items and contents of
complex item databases. Algorithms for visualization of items. P05: The concept of knowledge discovery in item databases. Classification.
Assessment. P06: Prediction. Analysis of relationships. P07: Modeling of dependencies. P08: Discovery of clusters. Analysis of
connections. P09: Decision trees. Exploratory analysis of items. P10: Evaluation of discovered knowledge. P11: The role of statistics in
the process of knowledge discovery in item databases. P12: Knowledge discovery in statistical item databases. P13: Computer support
for statistical research. P14: Evaluation and testing. P15: Solving specific problems from practice.

Practical teaching: VO1: R and Python software packages for statistics. V02: Concept and programming in R and Python statistical
packages. V03: Graphical analysis and visualization of data. V04: Visualization of complex data. V05: Programming in R software
package. V06: Algorithmic structure of R software package. VO7: Programming in Python software package. V08: Algorithmic structure of
Python software package. V09: Methods and techniques of knowledge discovery in data bases. V10: Evaluation of discovered knowledge.
V11: The role of statistics in the process of knowledge discovery. V12: Knowledge discovery in statistical data bases. V13: Computer
support for statistical research. V14: Connecting the software package R and Python with SPSS. V15: Solving specific practical problems
in R and Python and connecting to SPSS.

4. Teaching methods:

The classic way, using a blackboard and a computer. Practical teaching within the computer center and working on computers.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 5.00 | Written exam Yes 25.00
Colloquiums Yes 20.00 | Oral exam Yes 25.00
Practical teaching Yes 5.00
Seminars Yes 20.00
Literature
NO.. Authors Title Publisher Year
1 |Lohninger H. Teach/MeDataAnalysis Springer 1999
2 | Tony Fischetti R analiza podataka Kompjuter biblioteka 2018
3 |Michael Dawson Python: uvod u programiranje Mikor knjiga 2010
4 |Kopauwuh 3. MynTiuBapHjaliiona aHaansa, 3. u3Yesme Exonomcku dakynreT 2010
5 |[KoBauuh, 3. AmnHanusa BpeMEHCKHX cepHrja ExonomMcku dakyarer 1995
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Teaching subject

Subjecst 01.EP0007 Concurrent and distributed programming - project
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Bogdanovi¢ M. Zorica

Milutivnovi¢ M. Veljko

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of this course is to introduce students to the concepts, methodologies, technological infrastructure, and software tools used in
the development and implementation of parallel competitive programs that run in distributed computing environments, as well as to apply
the acquired knowledge in the design and implementation of a solution to a specific and complex problem in the field of e-business.

2. Educational outcomes (acquired knowledge):

Through theoretical classes and projects, students acquire the theoretical and practical knowledge necessary for the development and
implementation of parallelized programs and complex distributed computer systems that have specific applications in e-business.

3. Course content/structure:

Theoretical teaching

Rationale of multiprogramming systems, hardware innovations. Kernel of multiprogramming system. Flunn's classification, MIMD
machines. Typical organizations of multiprocessors and computer networks, clusters. Distributed computer systems, components of
distributed computer systems. Typical problems of communication and synchronization of processes. System and architectural means for
controlling access to the critical region: region, semaphore, event, condition and monitor. Coordination and synchronization of processes
in distributed computer systems. Management of processes, memory and devices in a distributed environment. Process and service-
oriented architectures based on distributed message exchange. Concurrent and distributed programming in programming languages:
C++, JAVA and Python. Development environments for distributed systems. Application examples: P2P networks, distributed file systems,
distributed databases, business analytics, blockchain technologies. Modern trends in distributed and concurrent programming.

Practical teaching

Design and implementation of a distributed and parallelized software solution for a complex and specific e-business problem using one or
more development environments and software packages: Pympi, OpenMP, Webmapreduce, Hadoop, Spark, Flink, Hyperledger. The
project includes: Project assignment, project solution documentation, implementation documentation and analysis of the achieved results.
The project defense is carried out in front of the subject teachers and all students of the E-business module. The project documentation is
delivered to the students of the module, and the subject teacher appoints one student who will be the opponent and whose Yes will be
Yes based on the thoroughly studied documentation, prepares comments, questions and, with the help of the subject teachers, leads a
discussion during the project defense.

4. Teaching methods:

Classical Lectures. Auditory exercises and laboratory exercises in the computer room.
Project/seminar work development, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature
NO.. Authors Title Publisher Year

Despotovic¢-Zraki¢ M., High performance and cloud computing in
! Milutinovi¢ V., Beli¢ A. |scientific research and education IGI Global 2014
N.N. Sakhare, V.V. . L.
2 |Meshram Meshram, S.A. Prri)ncrgﬁiiﬁlf concurent and distributed Nirali Prakashan 2015
Chiwhane prog &
Designing Distributed Systems: Patterns and D i .
3|B- Burns Paradigms for Scalable, Reliable Services OReilly Media 2018
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Literature
NO.. Authors Title Publisher Year
4|C. Varela Programm%ng Distributed Computing Systems: The MIT Press 2013
A Foundational Approach
5 |E Hewwit Technology Strategy Patterns: Architecture as O'Reilly Media 2018
Strategy
Mastering Concurrency Programming with Java
6 |J.F. Gonzalez 9 - Second Edition: Fast, reactive and parallel | p o\ ¢ pyplishing 2017
application development, 2nd Revised edition
edition
B. Wittman, A. Mathur, T. |Start Concurrent: An Introduction to Problem o
’ ’ N . P ty P 2014
7 Korb Solving in Java With a Focus on Concurrency urdue University Press
Concurrent, Real-Time and Distributed .
B.B Do ley-ISTE 201
8 enmarnmar Programming in Java: Threads, RTSJ and RMI Wiley-IS ot7
Concurrent Programming: Algorithms, .
9 |M. Raynal Principles, and Foundations Springer 2013
B. Radenkovi¢, M. Materijali za predmet Konkurentno i
Despotovi¢-Zrakié, Z. distribuirano programiranje - projekat, u e-
10 - . . N 2021
Bogdanovi¢, D. Baraé, A. |formi, sa portala za e-ucenje
Labus moodle.elab.fon.bg.ac.rs
Yestym: 08.11.2025 CrpaHa 180




Teaching subject

Subjecst 01.EP0008 Virtual reality and computer simulation

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Despotovi¢-Zraki¢ S. Marijana

Markovi¢ M. Aleksandar

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 1.00 1.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of this course is to introduce students to the possibilities of applying virtual reality and computer simulation in various contexts.

2. Educational outcomes (acquired knowledge):

Students are trained to create models of continuous simulation, discrete event simulation, artificial intelligence, and virtual reality, and to
apply computer simulation and virtual reality in various environments.

3. Course content/structure:

Theoretical teaching

Real world modeling. Model classification. Simulation. Virtual reality. Types and components of virtual reality. 3D modeling. Audio, visual
and tactile systems. 3D graphics. Sound in VR. Touch in VR. Projection of virtual participants. Animation of participants/avatars/agents in
VR. Social component of VR. Interaction and dynamics in VR. Interaction challenges (human/avatar, human/agent) in VR. Virtual
environment and presentation of the virtual world. Movement, orientation, manipulation in VR. Generic VR system. VR architecture.
Infrastructure for VR (hardware, software, platforms, environments). Medium (concept, development, significance, types). Hardware for
input/output devices in VR. Communication in VR. Information flows in VR. Processing of inputs. Rendering (tactile rendering, sound
rendering, graphic rendering). Presence in VR. Modeling dynamics and interactions in VR using computer simulation. Modeling dynamics
and simulation of continuous systems in VR. Simulation of discrete events in VR. Distributed and parallel execution of simulation.
Realtime simulation. Languages for simulation of continuous systems and simulation of discrete events (CSMP, Simulink, GPSS). Agent-
based simulation. Artificial intelligence in VR. Languages for artificial intelligence (R, Python). 3D programming. VR software. OpenGL,
WebGL, GLSL shader. JavaScript. Three.js. VR applications for different hardware (HTC VIVE, Oculus, Google VR). Virtual reality in: e-
business, marketing, education, healthcare, transport, tourism, culture and art. Virtual reality and computer game development.

Practical teaching

Development of 3D models. Animation using Blender, Maya and 3D Studio Max software solutions. WebGL. Development of 3D
interactive characters. Development of virtual reality games. Unity. HTC VIVE, Oculus, Google VR. Creation of virtual reality
environments. Development of virtual reality applications. Application of virtual reality in medicine, education, smart environments, etc.
Simulation of continuous systems, CSMP. Simulation of discrete events, GPSS.

4. Teaching methods:

Classical Lectures. Auditory exercises and laboratory exercises in the computer room.
Project/seminar work development, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature

NO.. Authors Title Publisher Year

B. Radenkovi¢, M.

Fakultet organizacionih 2009
Stanojevi¢, A. Markovi¢

nauka, Saobracaini fakultet

—_—

Racunarska simulacija

2 J. Banks, J.S. Carson II, B. | Discrete-Event System Simulation (Fifth

L. Nelson, D. M. Nicol  |Edition) Pearson Education, Inc. 2010

3 M.F.Shiratuddin, Virtual Architecture: Modeling and Creation of

D.Fletcher, K. Kitchens Real-Time 3D Interactive Worlds Lulu Press, USA 2009

Programming 3D Applications with HTMLS5
4|T. Parisi and WebGL: 3D Animation and Visualization |O'Reilly Media 2014
for Web Pages, 1st Edition
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Literature
NO.. Authors Title Publisher Year
5|L. Ahearn D Game Env1ronmepjts: Create Professional 3D A K Peters/CRC Press 2017
Game Worlds, 2 Edition
Learning Web-based Virtual Reality: Build and
6 |T. Pant, S. Neelakantam  |Deploy Web-based Virtual Reality Technology, 2017
1st Edition
X3D International Standard. (2013).
71. Information technology - Computer graphics 2013
and image processing -Extensible 3D (X3D)
ISO/IEC 19775-1:201.
Building an RPG with Unity 2018: Leverage
8 | V. Karamian the power of Unity 2018 to build elements of an |Packt Publishing 2018
RPG, 2nd Edition
B. Radenk9v1é, M Materijali za predmet Virtuelna realnost i
Despotovic¢-Zrakié, Z. N . - .
9 s, i racunarska simulacija, u e-formi, sa portala za 2021
Bogdanovi¢, D. Baraé, A. ..
e-ucenje moodle.elab.fon.bg.ac.rs
Labus
Bb.PagenkoBuh,
M.CraHojesuh, . .
10 |M.Jlecniorosih-3paxih, Pa;zzzr:{cxa; CII:III;[/[yJeII;a/II;II/I_]a 30upka 3aYesraka, f;(;ilsz:f organizational 2021
3.borYesunosuh, /[.bapah, yu y Tipurp
A.Jlabyc, M. Boratosuh
Yestym: 08.11.2025 CrpaHa 182
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Teaching subject

Subjecst 01.EP0010 Risk management in e-business application development

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Despotovi¢-Zraki¢ S. Marijana
Labus B. Aleksandra

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of this course is to introduce students to the concept of project management in e-business, as well as to methods and models for
risk management in e-business projects.

2. Educational outcomes (acquired knowledge):

Students are trained to apply modern techniques, methods, and concepts of project management and risk management in e-business.

3. Course content/structure:

Theoretical teaching

Architectures and paradigms in e-business system development. StanYesrdi in e-business system development. E-business project
management. Traditional and agile methods for managing e-business projects. SCRUM. DSDM. RAD. Project documentation
management. Program management. SAFE framework for agile project management in the enterprise. The concept of IT risk. Technical
and organizational aspects of IT risk management. Methods and techniques for identifying and assessing risks. Monitoring and reporting
on risks. Learning from risk. Risk management methods in e-business system development. Risk management in e-business projects in a
distributed environment. Business process analysis. Business process modeling. Business analysis. Cobit framework for information
technology management. Information security management using the ISO/IEC 27000 series. Creating a security policy. Business
continuity management. Incident management. Disaster recovery planning. IT audit. IT audit methodology and techniques.

Practical teaching

IT project management. Project management tools and platforms. MS Project. Jira. Trello, Redmine. Software development project
management using OpenProject tools. Agile project management on real examples. Implementation of SCRUM concepts. Risk
identification and analysis in e-business projects. Development of a risk management plan. Introduction of information security
management standards. Development of a business continuity plan. Development of an incident management plan. IT audit tools and
techniques. Case study solution.

4. Teaching methods:

Lectures, Auditory exercises, case studies, exercises in computer-based classrooms, project/seminar papers, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature
NO.. Authors Title Publisher Year

EnexTpoHCKO OCTIOBame, IMoriasiba 5.
b. Panenkosuh, M. Oprauu3aluoHe CTPYKTYPE 3a €IEKTPOHCKO

ISBN 978-86-7680-304-0;
Faculty of Organizational 2015
Sciences, Belgrade

Hecnotouh-3pakuh, 3. (mocnosame, 6. IlocnoBHU HpoLECH Y
borYesnosuh, JI. bapah, |enexrpoHckoM mocioBamy, 7. Yipasibame
A. Jlabyc MPOjeKTUMA Y EIIEKTPOHCKOM TIOCIIOBakbY, M.
79-121

—_

Labus, M., Despotovi¢- Adaptive E-Business Continuity Management: |Computer Science and

2| Zrakit, M” Bogdanol\flc, Evidence from the Financial Sector Information Systems 2020
Z., Bara¢, D., Popovi¢, S.
3 Labus M., Despotovié- Introducing Adaptive E-Business Continuity Springer, Cham. 2017

Zraki¢ M., Bogdanovi¢ Z. |Management
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Literature
NO.. Authors Title Publisher Year
B. Radenkovi¢, M. Materials for the course Risk management in
Despotovi¢-Zrakié, Z. the development of electronic business 2021
Bogdanovi¢, D. Bara¢, A. |applications, in e-form, from the e-learning
Labus portal moodle.elab.fon.bg.ac.rs
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Teaching subject

Subjecst 01.EP0011 Computer design of enterprise network

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Milutivnovi¢ M. Veljko

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The goal of this course is to train students to independently design, implement and use computer network infrastructure and services in e-
business.

2. Educational outcomes (acquired knowledge):

Students are trained to independently design, implement and use computer networks in e-business.

3. Course content/structure:

Theoretical teaching

Identification of requirements and selection of networking models in enterprise computer networks. Service planning and definition of
service quality policy. Selection of equipment for network infrastructure. Rules and standards for the implementation of network services in
e-business. Planning of computer network address space for IPv4 and IPv6. Design of logical network architecture. Definition of port
types, logical separation and aggregation of traffic at the network interface layer. Design of redundancy, reliability and load distribution by
layers. Selection of protocols for internal and external traffic routing in enterprise computer networks. NTP service design. Analysis of
requirements and design of VPN services for e-business. Definition of protection policy and selection of firewall technology. Selection of
models and design of enterprise computer network management systems: log analysis, SNMP, TR-069. Designing a converged
enterprise network. Protocols for service convergence and traffic engineering: MPLS, RVSP. Designing multimedia services: VolIP, video
conferencing, live streaming services. Requirements analysis and design of virtual infrastructure for e-business. Methods for virtualizing
computer networks and software-defined networks. Designing and implementing software-defined networks in enterprises. Specifics of
designing computer networks in Yesta centers. Methods for testing and evaluating network services. Auditing in computer networks of
enterprises and public institutions.

Practical teaching

Designing a computer network of enterprises. Port configuration, network virtualization and traffic aggregation at the network interface
layer: VLAN, EtherChannel, LACP. Address space planning and using the DHCP protocol for assigning network addresses.
Implementation of solutions for routing network traffic and connecting to other networks: OSPF and BGP. Configuring redundancy and
load balancing at the network interface layer: STP, MSTP, and at the network layer: HSRP, VRRP. Configuring redundancy and load
balancing at the application layer: DNS load balancing, PROXY servers. Monitoring the performance of the company's computer network:
Cacti, MRTG. Implementation of VPN services at the network interface layer: PPTP, at the network and application layers: L2TP, IPSec.
Configuration of multimedia services in the company's computer network: SIP, Asterisk, CallManager, middleware platform. Designing
network solutions for multicast traffic. Configuration of virtual machines and network interfaces in Linux and cloud environments:
OpenvSwitch, Open Daylight, Open Stack, Mininet. Design of Yesta Enterprise Center: TIA 942. Evaluation of developed solutions.

4. Teaching methods:

Lectures, Auditory exercises, case studies, exercises in computer-based classrooms, project/seminar papers, e-learning.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Homework Yes 50.00 | Written exam Yes 10.00
Project development Yes 20.00 | Oral exam Yes 20.00
Literature

NO.. Authors Title Publisher Year

Bb.Pagenkosuh,

M. IecnioroBuh-3pakuh,
3.borYesunosuh, /[.bapah,
A.Jlabyc

EnexTpoHCKO mocnoBame, MorjiaBibe 2.
WudpactpykTypa enekTpoHcKor nociosawa, |OOH 2015
. 20-52

—_
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Literature
NO.. Authors Title Publisher Year
B.Pazenxosuh, WurepHet untenureTHux ypehaja, Jleo I
2 M. Jlecnotosuh-3paxub, Teopujcke OCHOBE MHTEpHETA I/IH’I"eJII/IFCHTHI/IX ISBN:978-86-7680-304-0; 2017
3.borYesuosuh, /[.bapah, e%))a'Ja P FON, Belgrade
A.JIabyc, XK. bojoBuh ypeha
Dioguardi G. Network Enterprises Springer 2010
P. Conlan .CISCO networ.k P r0f§5s1ona1 s advanced Wiley Technical Pub 2021
internetworking guide
- ONF, SDN Architecture Overview Version 1.3 sa sajta . 2014
www.opennetworking.org
Haleplidis, Evangelos,
Kostas Pent1k9us1s, . |Software-defined networking (SDN): Layers
Spyros Denazis, J. Hadi and architecture terminolo 2015
Salim, David Meyer, and gy
Odysseas Koufopavlou
Learning OpenStack Networking: Build a solid
J. Denton foundation in virtual networking technologies |Packt Publishing 2018
for OpenStack-based clouds, 3rd Edition
B. Radenlff)wc, M Materijali za predmet Projektovanje
Despotovié¢-Zrakié, Z. N . N . .
., . racunarskih mreza preduzeca, u e-formi, sa 2021
Bogdanovi¢, D. Baraé, A. ..
portala za e-ucenje moodle.elab.fon.bg.ac.rs
Labus
YesTym: 08.11.2025 CtpaHa 186




Teaching subject

Subjecst 01.000008 Computer systems protection

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Simi¢ B. Dejan

Jovanovi¢ D. Bojan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Working with the basic concepts of protecting applications and computer systems. Introducing students to security threats, vulnerabilities,
risk assessment, attacks, as well as computer system protection techniques using concrete examples. Transferring knowledge for risk
assessment and application of appropriate protection techniques and methods, primarily in the Internet environment, working with tools for
detecting vulnerabilities in modern systems and applying preventive protection.

2. Educational outcomes (acquired knowledge):

Students gain the necessary basic knowledge in the field of email protection, web applications, and computer systems through concrete
examples.

3. Course content/structure:

Theoretical teaching

P-01: Introduction to the protection of YesYes and computer systems. P-02: Security threats, vulnerabilities, risk assessment and attacks.
P-03: Analysis of attack methodologies and protection models. P-04: Introduction to cryptography and principles of various symmetric
algorithms (DES, TripleDES, AES). P-05: Asymmetric cryptographic algorithms (RSA, Diffie-Hellman) and hash functions (SHA-1, SHA-
256, SHA-384, SHA-512). P-06: Digital signature and digital certificates. P-07: PKI systems. P-08: Email protection. P-09: Access control
mechanisms. P-10: VPN protocols and their application. P-11: Computer network protection. P-12: Network barriers. P-13: Web
application protection. P-14: Protection of electronic payment systems. P-15: Review of previous lessons and preparation for the Exam.
Practical teaching

Exercises, Other forms of teaching, Study research work P-01: Basic concepts in the protection of emails and computer systems. P-02:
Examples of attacks in computer systems and methods of social engineering. P-03: Risk management methods. P-04: Examples of the
application of symmetric cryptographic algorithms. P-05 Examples of the application of asymmetric cryptographic algorithms. P-06:
Examples of the application of hash functions, digital certificates and digital signatures. P-07: Examples of the application of PKI systems.
P-08: Examples of the use of protected e-mail. P-09: Kerberos. P-10: Examples of the application of VPN technology. P-11:
Authentication methods in computer networks. V-12: Application of network barriers. V-13: Examples of web application protection. V-14:
Examples of application of protection in electronic payment systems. V-15: Review of completed exercises and preparation for the Exam.

4. Teaching methods:

Lectures, exercises, Practical work, consultations.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Practical part Yes 70.00 | Written exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 | William Stallings Network Security Essentials: Applications and Pearson 2017

Standards, 6th edition

2 | William Stallings Lawrie Brown, Computer Security — Principles

and Practice. Fourth edition Pearson Education Limited | 2018

3 |Paul C. Van Oorschot Computer Security and the Internet: Tools and

Jewels Springer 2020

4 |William Stallings Cryp t.ogr aphy and Network Secuntyi Pearson 2017
Principles and Practices, Seventh edition

5|- Marepuijan y eIEKTPOHCKOM OOJIUKY OOH 2020
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Teaching subject

Subjecst 01.D00009 Advanced Java technologies
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Vlaji¢ S. Sinisa
Antovi¢ D. llija
Mili¢ Z. Milo$

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None

1. Educational goal:

Gain knowledge of advanced Java technologies used in web application development. Create Java web applications using various Java
technologies (frameworks and libraries).

2. Educational outcomes (acquired knowledge):

Training students to independently design and implement robust and modular Java web applications using various software technologies.

3. Course content/structure:

Theoretical teaching

Introduction. Defining basic terms. Java technologies for web application development. Serviets. Java Server Pages. Standard tag
libraries. Web application architectures. Frameworks for web application development. Technologies for accessing data stores. Object-
relational mapping. Transaction management and caching. Middle-tier design. Integration frameworks. Web user interface. Frameworks
for developing web user interfaces. Fundamentals of Java web application security.

Practical teaching

Development of Java web applications using Servlet and JSP technologies. Application of standard tag libraries in developing user
interfaces in Java. Creating your own tag library. Application of boostrap and javascript libraries. Application of Model View Controller in
developing Java web applications (Spring MVC). Application of Inversion of control/ Dependency injection in developing Java web
applications. Java technologies for accessing data stores (ORM, JPA, Spring ORM, Spring JDBC, Spring Data). Designing the middle tier
of a Java web application (Spring framework/EJB). Designing the user interface (JSP, JSTL, Spring tags, designing your own tags).
Frameworks for developing user interfaces (Angular/React/...). Authentication and authorization. Tools for versioning software
components. Tools for versioning relational databases (Liquibase, Flyway). Tools for automating software development.

4. Teaching methods:

* The professor will theoretically explain each of the considered thematic units and through practical examples will explain their application
in the development of complex software systems.

» The assistants will elaborate the thematic units that the professor has presented through laboratory exercises. For each thematic unit,
the assistants will prepare specific examples that they will show and explain to the students in the computing center.

» Students should Yes independently do the tasks, which will be prepared by the assistants, from most of the considered thematic units.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project/Seminar paper Yes 30.00 | Written exam Yes 40.00
Oral exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 Joel Murach, Michael Java Servlets and JSP, ISBN: 978-1890774783, Mike Murach & Associates | 2014

Urban 3rd edition

Tuliana Cosmina, Rob Pro Spring 5: An In-Depth Guide to the Spring

2 |Harrop, Chris Schaefer, Framework and Its Tools, 5th Edition Apress 2017
Clarence Ho

3 |Dinesh Rajput Spring 5 Design Patterns Packt Publishing 2017
Cunuiia Brnajuh, dyman

4 CaBl/Ih?BOJI/ICJlaB . HpOjeKTOB?.l-be codTBepa — HanpenHe JaBa 3nathn npecex, Beorpa 2008
Cranojesuh, Nnuja TEXHOJIOTH]e

Awnrosuh, Muiomr Munuh
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Literature
NO.. Authors Title Publisher Year
5 Cunuma Bnajuh, Aupuh  |IIpojexToBame nporpama (IIpaktukym — 2003
Bunoiko u lyiran Casuh |nporpamcku je3uxk JABA)
Yestym: 08.11.2025 CrpaHa 189



Teaching subject

Subjecst 01.10015 Selected chapters from IS
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Bjeladinovi¢ Lj. Srda

Panterli¢ M. Ognjen

Lukovi¢ S. Ivan

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

The aim of the course is to enable students to independently research the theoretical aspects of the chosen topic and to apply the
acquired knowledge practically.

2. Educational outcomes (acquired knowledge):

Students will gain a detailed insight into the achievements in the subject area to which the defended chapters belong. In addition, the

student is expected to master the methodology and acquire skills that enable him to easily acquire knowledge about any other thematic
area in the field of information systems.

3. Course content/structure:

Practical teaching:

Consideration of potential topics. Acceptance of seminar paper topics. Discussion regarding selected references for the preparation of the
paper. Determination of the final structure of the paper. Consideration of the selected methodological procedure. Consultations in the
preparation of the paper. Analysis of the achieved results. Monitoring and control of corrections of the paper results. Final analysis of the

4. Teaching methods:

Mentoring of students in the preparation of seminar papers. Students work independently on a selected and approved topic. Each student

has their own mentor, who every week, in a predetermined time period, scheduled for the student (1 hour), monitors and helps in the
preparation of the paper.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Seminars Yes 70.00 | Project defense Yes 30.00
Literature
NO.. Authors Title Publisher Year
1 |George J., Valacich J. quprn Systems Analysis and Design, Eight Pearson 2016
Edition,
2 Denni A., Wixom B. H., Sygtem Analysis and Design: An Obje.cF- Wiley 2020
Tegarden D. Oriented Approach with UML, 6th Edition
3 |Kendall K., Kendall J. Systems Analysis and Design, 10th Edition Pearson 2019
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Teaching subject

Subjecst 01.180017 Introduction to data warehouses
Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Lukovi¢ S. Ivan
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Within this course, students acquire basic theoretical and practical knowledge about data warehouses.

2. Educational outcomes (acquired knowledge):

The knowledge gained about the concepts and characteristics of mail repositories enables students to use, design, and develop mail
repositories.

3. Course content/structure:

Theoretical teaching

Basic concepts. Information warehouses in the context of business intelligence. Components of the logical architecture of information
warehouses. Characteristics of information warehouses. Reference architectures of information warehouse systems. Physical architecture
of information warehouses. Models of information warehouse structures. Modern approaches to information warehouse development.
Practical teaching

Exercises follow Lectures. In the exercises, students gain practical knowledge about the concepts and characteristics of information
warehouses.

4. Teaching methods:

Lectures accompanied by appropriate electronic presentations. Exercises based on illustrative and real-life examples, through interactive
work with students.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 70.00 | Exam Yes 30.00
Literature
NO.. Authors Title Publisher Year
CyknoBuh M., ITocnoBHa MHTENUIEHIINja U CUCTEMH 3a Faf:ulty of organizational
1 Jlenn6amuh b S S——— sciences, Y HUBEP3UTETA y 2010
’ Beorpany
2 {Inmon, W. H. Building the Data Warehouse. Fourth Edition. |John Wiley & Sons 2005
. The Data Warehouse Toolkit: The Complete .
3 |[Kimball, R., &R M. . . . . . .. John Wiley&S 2013
1mbatl, 2., GIR0SS, Guide to Dimensional Modeling. Third Edition. ohn wileyeesons
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Teaching subject

Subjecst 01.000061 Quality in IT

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Buri¢ B. Mladen

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

that students master the concepts used in quality management in ISI, understand its place and role in the management system of IT
organizations, and Yes study its structure. Practicing the application of various models and standards for the quality management system
in ISI (primarily those from the ISO 9000 series) is an integral part of this goal.

2. Educational outcomes (acquired knowledge):

Students' ability to: a) understand the requirements for a quality management system and its place in an integrated management system,
b) design solutions to meet the requirements for a quality management system in IT organizations, d) develop basic documents necessary
for establishing a quality management system in the IT sector.

3. Course content/structure:

Theoretical teaching

Basic theories of management systems - basic concepts and strategic understanding of quality management; Understanding the IT
organization and its context. Understanding the needs and expectations of interested and interested parties; Determining the subject and
area of application of the quality management system, issues and requirements that can influence the planning of the quality management
system and can be used as an input element for the development of the quality system; Leadership in the quality management system
(Leadership and commitment, Quality policy, Roles, responsibilities and authorities in the IT organization); Planning in the quality
management system (Measures to deal with risks and opportunities, General quality objectives and planning for their achievement,
Planning for change); Support in the quality management system (Resources, capabilities, awareness and communication);
Implementation of operational activities in the quality management system (Operational planning and management, Determining market
needs and interacting with users, Operational planning process, Managing external supply of IT goods and services, Development of IT
products and services, Production and provision of IT services, Release of IT products and services, Handling of non-conforming IT
products and services); Performance evaluation in the quality management system (Monitoring, measurement, analysis and evaluation,
Internal audit and Review by management); Improvements in the quality management system (Resolving non-conformities and corrective
actions, Continuous improvement); Integration of risk-based thinking in quality management systems; Development and analysis of quality
management system documentation in IS&T.

Practical teaching

Exercises 1: Introductory presentation — Concepts of quality management systems and summary of ISO 9001 standard points; Exercises
2, Workshop 1: Organizational Context in the IT Sector; Exercises 3, Workshop 2: Leadership; Exercises 4, Workshop 3: Quality Policy;
Exercises 5, Workshop 4: Customer Focus in the IT Sector; Exercises 5, Workshop 4; Organizational Roles, Responsibilities and
Empowerment in the IT Sector; Exercises 6, Workshop 5: Planning; Exercises 7, Workshop 6 Support; Exercises 8, Workshop 7:
Implementation of Operational Activities in the IT Sector 1; Exercises 8: Workshop 8: Implementation of Operational Activities in the IT
Sector 2; Exercises 9, Workshop 9: Performance Evaluation; Exercises 10, Workshop 10: Customer Satisfaction; Exercises 11, Workshop
11: Improvement

4. Teaching methods:

Lectures, exercises, consultations, work on project assignments, case studies

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points

Lecture activity Yes 5.00 | Written exam Yes 50.00
Colloquiums Yes 10.00
Seminars Yes 35.00
Literature
NO.. Authors Title Publisher Year

1 @unumnosith, J., Byph, CucreM MEeHalIMEHTa KBaJIUTEeTa DOH 2018

M., Pyco, J.
7 1- CranYespg MCO 9001:2015 Cuctemu WucTuryt 32 ‘ . 2015
MEHAIIMEHTAa KBaJINTeTa — 3aXTEBU cranY espauzaiujy Cpouije
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Literature
NO.. Authors Title Publisher Year
L.D. Goetsch, L., D., & Quality Management for Organizational
3 LT New J - P 2016
S.B. Davis Excellence (7th. ed.) ew Jetsey: eatson
J. ®mmmnosuh, b. KBanuter 1 HHPOpMALHOHE TEXHOIOTH]E - 2019
JoBanoBuh MPUPYYHHK 33 BEXKOE
5 Laudon, K. C., & Laudon, Mgr}agement information systems. Seventh Prentice Hall PTR 2002
J.P. edition
CtpaHa 193
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Teaching subject

Subjecst 01.100014 Business analytics

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject
MIO - Management and Organization, Elective subject

UNO subjects

Teachers: Kuzmanovi¢ S. Marija

Savi¢ |. Gordana

Jeremi¢ M. Veliko

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
Subjecst . Must be
NO.. designation Subject name listened to. Must pass.

1, 000001 | Operations Research 1 Yes Yes

2, Z00010 | Probability theory Yes Yes

3, Z00016 | Statistics Yes Yes
Conditions:

1. Educational goal:

The goal of this course is to train students in the analytical study of business systems and the creation of business decisions and reports.

2. Educational outcomes (acquired knowledge):

After passing the Exam, students will be able to:

. understand the role of business analytics methodologies and techniques in complex business systems,

. analyze business system performance data,

. diagnose current business and business system position,

. predict future business system performance values,

. recognize optimization problems in business systems, formulate and solve appropriate mathematical models,
. use business analytics software,

. analyze results and create business reports,

. think analytically and critically and work in a team.

ONOOAOAPWN =

3. Course content/structure:

Theoretical teaching: Introduction to business analytics — basic concepts. Evolution of business analytics. Business analysis and business
analytics. The role of the business analyst and the startup analyst. Scope of business analytics. Methods and techniques of descriptive
analytics. Methods and techniques of diagnostic analytics. Methods and techniques of predictive analytics. Methods and techniques of
prescriptive analytics. Methods and techniques of cognitive analytics. Areas of application of business analytics — business analytics in
marketing, finance, accounting, human resources, supply chains, etc. Ethics in business analytics.

Practical teaching (auditorium and laboratory exercises): Methods and techniques of descriptive analytics. Methods and techniques of
diagnostic analytics. Methods and techniques of predictive analytics. Methods and techniques of prescriptive analytics. Methods and
techniques of cognitive analytics. Introduction to business analytics software.

4. Teaching methods:

Lectures followed by appropriate presentations. Exercises based on illustrative and real examples, through interactive work with students
in case study analysis. Practical exercises in the computer lab.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Activity during class Yes 10.00 | Oral exam Yes 30.00
Colloquiums Yes 20.00
Project assignment Yes 40.00
Literature
NO.. Authors Title Publisher Year
1 |R. Saxena, A. Srinivasan |Business Analytics: A Practitioner’s Guide Springer 2013
211, R. Evans Busi‘n‘ess Analytics: Methods, Models and Pearson 2013
Decisions
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Literature
NO.. Authors Title Publisher Year
3 J.A. Lawrence, B.A. Applied Management Science John Wiley & Sons Inc. 2002
Pasternack
Kuzmanovié, M., Nikolié, Ploslov.qa a}nahtlkavu finansijama“, Poglavlje 8u
4 . Finansijski menadzment, kontrola i FON 2018
D. M., & Savi¢, G. " .
menadzersko ra¢unovodstvo
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Teaching subject

Subjecst 01.510016 Software tools

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Tomi¢ B. Bojan
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleac:t?;n Subject name Iishf::;g:o. Must pass.
1, S10002 | Programming 1 Yes Yes
Conditions:

1. Educational goal:

Acquiring theoretical foundations, as well as practical skills in the areas of: version management, project structure and creation
management, testing, documentation, multithreading, and the application of other current technologies and tools for software
development. Developing a critical view of the scope and limits of the practical application of these methods, techniques, and
technologies.

2. Educational outcomes (acquired knowledge):

Students' ability to independently develop programs using current tools and technologies for version management, project structure and
creation, testing, documentation and other current technologies and tools.

3. Course content/structure:

Theoretical teaching

* Version management of software components

« Testing and documentation of software components

* Project structure and build management

* Multithreaded programming

Practical teaching

Work in computer laboratories - Practical work with software frameworks and tools for: versioning of components, testing of components,
documentation of components, structure and build management of projects, multithreaded programming, collections and implementation
of multi-level architecture. Creation of a practical project.

4. Teaching methods:

Lectures in the classroom with the help of computers, the Internet and open source software tools. Exercises in computer laboratories, in
small groups. Part of the exercises are performed by the teacher and the students follow, and the other part is reserved for independent
work of the students, individually or in groups, under the supervision of the teacher.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Lecture activity Yes 10.00 | Computer exam Yes 70.00
Seminars Yes 20.00
Literature
NO.. Authors Title Publisher Year
1 f\zg CLu (iil)lug;;’ Matthew Version control with Git O’Reilly 2013
2 |- Maven the Complete Reference Sonatype books 2020

Co¢TBepcKH anaTu ¥ OKBUPH OTBOPEHOT KOYes
31- Kao u npareha TOKyMeHTaluja U TYTOpHjaIu Cy 2020
OeclIaTHO pacIoioKMBH Ha BeOy
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MpeameT 3aBpLUHOr paYes

Subjecst 01.IST-PZ Subject: Final paper
Number of ECTS: 3

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers:
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
0.00 0.00 0.00 4.00 0.00
Course prerequisites None

Conditions: A maximum of two failed exams and an accepted Final Project Application.

1. Educational goal:

lllustration of theoretical concepts and methodological principles of the field of the defended topic. Development of critical understanding
and argumentative evaluation of the adopted content, as well as skills in solving practical problems in the domain of the study area.
Directing one's professional interests in desired directions.

2. Educational outcomes (acquired knowledge):

Students possess specialized knowledge and skills necessary for critical assessment, argumentative explanation of the adopted content
and the ability to select (exclude) key aspects of complex problems in the domain of information systems and technologies. Students
demonstrate advanced knowledge of the widely accepted methodology for solving complex problems in the field and are able to
independently and creatively apply them in practice.

3. Course content/structure:

The content of the Final Thesis course depends on the chosen field of study (information systems, information technologies, software
engineering, e-business, information engineering and business analytics) within the Information Systems and Technologies study
program. It basically represents the integration of knowledge and skills acquired both within the common subjects of the study program
and in the subjects of the chosen field of study. The Final Thesis course includes activities leading to the development of the Final Thesis
and involves the process of identifying and defining the scope of the problem that can be addressed in a structured and innovative
manner. The process includes the selection and critical analysis of relevant literature, the interpretation, critical evaluation and integration
of different theoretical concepts, as well as demonstrating the skills of formulating and solving complex problems in a creative manner.
The activities of the final thesis course are aimed at developing a proposal for the content, methodology, goals, hypotheses and methods
of collecting data for the Final Thesis and include all preparatory phases within that process: a review of the state of the art in the field,
formulation of the problem and why it is worth researching, the goals to be achieved, ways of their implementation, proposing ways to
solve the problem and discussion and conclusions on the topic, with constant monitoring by the mentor.

4. Teaching methods:

After the final thesis application is approved by the relevant committees, the candidate begins to work on the final thesis with constant
supervision by the mentor. The mentor and the candidate jointly form a thesis plan and the candidate adheres to these deadlines. The
candidate works independently on the preparation of his/her final thesis with constant supervision and control by the mentor. The mentor,
in accordance with the defined thesis plan and within the framework of consultations, monitors the dynamics of the thesis preparation and,
with advice, directs the research that the candidate conducts and validates the results obtained..

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Preparation of the access paper Yes 50.00 | Access point defenseYes Yes 50.00
Literature

NO.. Authors Title Publisher Year

Literature recommended
by mentor

—_

Literature recommended by mentor /
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Teaching subject

Subjecst 01.810015 Deep learning and neural networks

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects

Teachers: Buri¢ O. Dragan

Sevarac V. Zoran

Number of hours of active teaching (weekly)

Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites
NO.. d(ess‘:zjrleac:t?;n Subject name Iishf::;g:o. Must pass.
1, S10002 | Programming 1 Yes Yes
Conditions:

1. Educational goal:

Mastering the basic concepts and algorithms in the field of neural networks and deep learning, and how to apply them in various fields,
with a focus on programming for deep learning and software implementation.

2. Educational outcomes (acquired knowledge):

Students will master the basic concepts and models in the field of neural networks and deep learning, and acquire practical skills for their
application, testing, and software implementation.

3. Course content/structure:

Basic concepts: artificial neurons, types and architectures of neural networks, learning algorithms. Mathematical foundations, and intuitive
understanding of the learning process. Multilayer perceptrons, learning algorithms for multilayer perceptrons and their applications.
Convolutional and recurrent networks, and corresponding learning algorithms and implementation methods in different programming
languages and hardware platforms. Software libraries for neural networks and deep learning.

Problem solving procedure using neural networks, typical problems in the application of neural networks. Examples of applications of
neural networks and deep learning for: classification, regression, image recognition, natural language understanding.

4. Teaching methods:

Lectures in the classroom with the help of computers, the Internet and open source software tools. Exercises in computer laboratories, in
small groups. Part of the exercises are performed by the teacher and the students follow, and the other part is reserved for independent
work of the students, individually or in groups, under the supervision of the teacher.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 30.00 | Oral exam Yes 70.00
Literature
NO.. Authors Title Publisher Year
1 |Francois Chollet Deep Learning with Python Manning 2018
Documentation and examples from the
21- Tensorflow deep learning software library https://www.tensorflow.org/ | 2020
website
Documentation and examples from the Neuroph
3|- . . 2020
project website http://neuroph.sourceforge.net/
4 |Michael Nielsen Neural networks and deep learning http://r}euralnetworksanddee 2019
plearning.com/
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Teaching subject

Subjecst 01.PO0003 Recommender systems

Number of ECTS: 5

Program(s) in which it is performed | IST - Information Systems and Technologies, Elective subject

UNO subjects
Teachers: Delibasi¢ B. Boris
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
2.00 2.00 0.00 0.00 0.00
Course prerequisites None

Conditions: None.

1. Educational goal:

Students are able to: (a) identify and analyze business problems that can be solved by recommender systems; (b) understand existing
solutions for recommender systems; (c) prepare a roadmap for the application of recommender algorithms; (d) model recommender
systems through the application of machine learning algorithms; (d) compare different algorithms and evaluate their differences; (f) apply
software libraries and algorithms; (e) interpret the results of recommender systems.

2. Educational outcomes (acquired knowledge):

Students possess advanced academic and professional knowledge in the field of recommender systems. They independently analyze
business problems and apply tools and software solutions for building recommender systems. They independently compare different
recommendation algorithms, as well as ways to improve them. They independently interpret the results of algorithms and evaluate their
impact on the business system for which they were created. Students can also work in a team to solve the problem of building
recommender systems, and understand the importance of these tools and the consequences that the use of these tools can have in the
wider environment.

3. Course content/structure:

Theoretical teaching

P-01: Introduction to recommender systems,

P-02: The nearest neighbor algorithmYes,

P-03: Metrics and evaluation of recommender systems,

P-04: Metrics and evaluation of recommender systems — continued,
P-05: Case-based inference,

P-06: Content-based filtering,

P-07: Content-based algorithms 2,

P-08: Baseline algorithms for recommender systems,

P-09: User-based collaborative filtering,

P-10: ltem-based collaborative filtering,

P-11: Introduction to collaborative filtering based on matrix factorization models,
P-12: Collaborative filtering based on factorization models matrices,
P-13: Ranking Learning 1,

P-14: Ranking Learning 2,

P-15: Advanced Topics in Recommender Systems.

Practical teaching

W-01: Introduction to Recommender Systems,

W-02: The Nearest Neighbor AlgorithmYes,

W-03: Metrics and Evaluation of Recommender Systems,

W-04: Metrics and Evaluation of Recommender Systems — continued,
W-05: Case-Based Inference,

W-06: Content-Based Filtering,

W-07: Content-Based Algorithms 2,

W-08: Baseline Algorithms of Recommender Systems,

W-09: User-Based Collaborative Filtering,

W-10: Iltem-Based Collaborative Filtering,

W-11: Introduction to Collaborative Filtering Based on Matrix Factorization Models,
W-12: Collaborative Filtering Based on Factorization Models matrices,
W-13: Ranking Learning 1,

W-14: Ranking Learning 2,

W-15: Advanced Topics in Recommender Systems.

4. Teaching methods:

Lectures are implemented through a combination of classical teaching, case studies and guest lectures by experts in practice. Exercises
are implemented in the classical way through solving problems, but also by using appropriate programming languages for recommender
systems.
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Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Project development Yes 50.00 | Oral exam Yes 50.00
Literature
NO.. Authors Title Publisher Year
1 |Aggarwal, C. Recommender Systems: The Textbook Sprlr}ge.r International 2016
Publishing
P Hemubamnh b, CykHoBrh | AITOPUTMH MAIIMHCKOT y4€Ha 32 OTKPHBALE ®OH 2009
M, JoBanoBuh M. 3aKOHUTOCTH Y IOY eSIuMa
Cyknosuh, M.,
3 JemuGanmh, b., HacraBuu matepujamu ca UaTepHeT aapece: ®OH 2021
JoBanosuh, M., http://odlucivanje.fon.bg.ac.rs
Bykwnhesuh, M.
4 |Huxomuh M., 3eueBuh A. |Maiuncko yderme Yuupepsuter y beorpany - | 541q
Marematndku baxkynreT
5 ;1?&?‘;11:;])&2;21;23{1[6 Recommender Systems: An Introduction Cambridge University Press | 2011
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3aBpLHu pag

Subjecst 01.IST-ZR Final paper

Number of ECTS: 4

Program(s) in which it is performed | IST - Information Systems and Technologies, Compulsory subject

UNO subjects

Teachers:
Number of hours of active teaching (weekly)
Lectures Auditory exercises Other forms of teaching SIR/STIR/IR/PIR/NIR Other classes
0.00 0.00 0.00 0.00 4.00
Course prerequisites None

Conditions: All Exams Passed and Topic Application Accepted

1. Educational goal:

Developing critical analysis and synthesis of relevant content and skills for solving complex problems in the field of information systems
and technologies. Developing knowledge and skills for argumentative expression, as well as creative and innovative structuring of content
related to the defended module of the study program (and a narrowly specified topic), both in written and oral form. Training students for
the successful application of acquired knowledge and skills for performing a profession in the field of information systems and information
technologies, as well as for continuing their education at higher levels of study.

2. Educational outcomes (acquired knowledge):

The student will be able to demonstrate advanced knowledge of the selected area of the study program module in written and oral form,
and critically analyze, evaluate and interpret the acquired content in a manner consistent with the formulated topic of the Final Thesis. The
student will be competent to apply an analytical approach to solving problems based on the acquired knowledge in the field of information
systems and information technologies. The student will be able to join teams for the development of information systems of various types
and purposes, as well as to work independently on the development of information systems, familiarize himself with current information
technologies and development tools. The student will possess specialized knowledge and skills for innovatively combining the acquired
content and formulating solutions to problems in the domain of the selected study program module (for research and application
purposes). The student will demonstrate a creative approach to complex problems, as well as the skills of formulating, argumentative
interpretation and critical evaluation of practically applicable recommendations in the domain of the defended module of the study
program.

3. Course content/structure:

In general, the content studied in the final thesis depends on the chosen module of the study program and basically represents the
integration of knowledge and skills listed in the subjects that cover the chosen module of the study program.

The final thesis involves independent work on collecting and innovatively structuring the content of relevant literature and empirical
evidence on the chosen problem, as well as their critical and argumentative analysis, creative integration and formulation of proposals for
solving the problem. The content should be structured in a written form, a logical whole consisting of an introduction, defining the scope
and nature of the problem, theoretical and methodological approaches to the problem, i.e. a critical review of the existing relevant
literature (conceptual definitions, theoretical models and empirical research results), descriptions and proposed ideas on ways to solve the
problem, with a critical review, limitations and suggestions for further work, as well as a complete list of sources cited in the work.

After that, a public oral defense of the Final Thesis is held before the Commission that approved the work, at which the student presents
the most significant results, answers the questions asked and demonstrates the degree of mastery of the material covered in the work.

4. Teaching methods:

After the application for the final project is accepted, the candidate, under the supervision of the mentor, begins to develop it. The final
project should be developed in accordance with the implementation plan agreed with the mentor. The candidate works independently in
the laboratory and/or in the field on the practical aspects of the problem he/she is solving. In consultation with the mentor, he/she checks
the project plan, as necessary, in terms of the elements it contains, the dynamics of implementation, or sufficient resources.

Knowledge scores (maximum number of points 100)

Pre-exam obligations Required | Points Final exam Required | Points
Final paper Yes 50.00 | Final paper defence Yes 50.00
Literature
NO.. Authors Title Publisher Year

1 Literature npenopy4yeHna

Literature npenopydeHa oJ cTpaHe MEHTOpa /
OJI CTPaHe MEHTODA pernopyt p p
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